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1. General information
1.1. Meaning of warning signs

provided in the Instruction Manual. The information accompanied by this symbol

f This warning symbol indicates a hazard. It points to important safety information
should be read carefully and must be complied with.

A This warning symbol indicates an electrical hazard (shock/burn risk).

A
LY

| —

Read the Instruction Manual.

WARNING | The information accompanied by this symbol refers to the main instructions
that must be complied with to ensure safe and reliable operation.

Instructions provided directly on the device and nameplate must be unconditionally complied

with.
Symbols of these instructions and the nameplate must be clearly visible at all times.

1.2. Scope of use

Horizontal single-stage impeller RZ pumps are intended for pumping contaminated and thick
liquids, and in particular: sanitary sewage, in which the size of solid bodies floating with the liquid after
initial filtering does not exceed a permissible value (specified as a ball diameter ®z) for particular type
dimensions, paper mass with a concentration of up to 4% of completely dry matter, thick sludge and
slime, and also viscous liquids up to 10°E (approx. 75 mm?/s).

The RZ pumps can be used:

- in water treatment plants;

- in the construction industry and mines for draining;

- in sugar factories, distilleries, breweries, etc. for transporting mash or liquid mixes;

- in the pulp and paper industry for transporting paper masses, and in locations where general-use
pumps fail because too narrow channels between the impeller vanes tend to clog.

Selection of a pump for working conditions different from the standard ones (with particular
attention paid to liquid properties: thickness, viscosity, contents and concentration of strongly abrasive
particles, chemical activity, etc.) should be arranged with the manufacturer on an individual basis.

Permissible pressure, thickness and temperature of liquid

Maximum operating pressure values at the discharge port of the RZ pump must not exceed the
nominal pressure pnom [MPa] for ports of this pump type specified in catalogue data sheets. In
addition, depending on the material of the pump casing and stuffing box, the operating pressure
values should not exceed the values specified in Table 1 below:
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Table 1.
Material of the Permissible operating pressure at the pump
pump casing and | Liquid temperature discharge port (acc. to PN - 81/H - 02650)
stuffing box for the RZ 50 - 160 | for the other RZ pumps
pump
°C MPa MPa
1 2 3 4
grey cast iron 0,6 1,0
cast carbon steel or| - 10 + 80 16
alloy cast steel 0,6 ’

Permissible thickness of liquid depends on the permissible pressure at the pump discharge port
and the rotation speed of the impeller, and it should not exceed the following values:

= pmax = 1250 kg/m® - for cast carbon steel pumps;
= pmax = 1600 kg/m?® - for alloy cast steel pumps.

JAN

Pumps must not be used in explosive atmospheres or in the presence of flames, gas,
chemicals, etc.

WARNING

RZ pumps must not be used under conditions different from the agreed ones.

1.3. Detailed information concerning the pump/pumping unit:
1.3.1. Information relating the Instruction Manual to a specific device.

This Instruction Manual is a part of technical documentation and is a
collection of information and instructions which must be complied with to
guarantee safe, long-lasting, economical and proper operation of the pump.

WARNING

Persons responsible for operational safety of the pumping unit must ensure that:
— operators of the pump will become acquainted with this Instruction Manual,

— personnel without relevant licences or qualifications must not operate the pump or carry out any
work in its proximity.

/N

U

The manufacturer shall not be hold liable for any damages and disturbances and
damage to humans, animals and objects resulting from failing to comply with
instructions provided in this Instruction Manual and relevant occupational health
and safety regulations.

Personnel in charge of assembly, operation and maintenance should read this
Instruction Manual.

N
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(shock/burns), pose a threat for life or cause material damages as a result of
inadmissible removal of guards, improper use or insufficient supervision.

f Pumping units driven by electric power may cause severe body injuries

Any changes and repairs in the guarantee period may be performed by a manufacturer's fitter or
persons authorised pursuant to a written manufacturer's authorisation. Only spare parts manufactured by

KFP "Bialogon™ S.A. may be used in overhauls and repairs.

Failing to these instructions relieves the manufactures from any guarantees
whatsoever.

The manufacturer reserves the right to introduce design modifications not indicated in this

Instruction Manual which improve quality of the product without notifying the user.

1.3.2. Manufacturer, importer or supplier:

Kielecka Fabryka Pomp ,,.Bialogon” S.A.
ul. Druckiego — Lubeckiego 1
25-818 Kielce
1.3.3. Marking, type, size of the pump:
Designation of the type comprises:

RZ 50 - 160

type |
hydraulic size

Every product has a fixed nameplate. The drawing below shows a sample nameplate:
(o) KIELECKA FABRYKA POMP "BIALOGON™ S.A.

=R = 25-818 Kielce ul. Druckiego-Lubeckiego 1

BIALOGON : qo-Lubeckiego

N fabryczny [

mh o I i

n
m ¢ I -
mm v [
kW@m_kg

<@ o

Q© Donedo iy

When making enquires concerning the pump, indicate the type and manufacturer's number of the
pump and operating data set out in the nameplate.

1.3.4. Number of revision and / or the date of issue of the Instruction Manual:

The Instruction Manual for the RZ pumps No. 15.00.4E/04 issued on 01.05.2004

KFP ,,Bialogon” S.A. Office:  fax. 48 41 345-51-54
Poland, 25-818 Kielce Trade department:  tel. 48 41 366-82-19
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1.3.5. Noise level
The data is provided in relevant catalogue sheets.
1.3.6. Requirements concerning power supply, water supply, etc:

The data is provided in pts. 4.5, 4.6., 4.7.

N

. Shipment and storage.

While preparing the pump (pumping unit) for shipment:

—  drain the liquid from the pump and dry it;

—  close the ports (inlet and outlet of the pump) and all openings intended for attachment of auxiliary
installations;

— if the pump is shipped with a free shaft end (without the motor and clutch), secure and preserve the
end pivot of the shaft with a key in the key groove extending beyond the bearing housing.

— internal parts must be covered with anti-corrosive agents. For this purpose, generally available
agents may be used.

Never leave the pumping unit (or the pump with the free shaft end) exposed to elements
(precipitations, humid air, changing temperatures, etc.). Until the pumping unit is assembled and
installed at its working location, store it in a dry closed room. All openings of the pumping unit are
secured and may be opened only when the pumping unit is being assembled.

In the event that the pump is stored or does not work for more than two months:

- dry the inside of the pump with e.g. warm air after it is drained off;
- remove packing from the stuffing box (including one ring of packing accessible after the
hydraulic lock is slided out).
On pumps with a mechanical seal, rinse the stuffing box chamber with clean, chemically
inert liquid and then dry it and preserve all machined surfaces of the shaft, shaft protective sleeve,
stuffing box, packing gland, etc. accessible from outside with grease (or other preservative agent).

WARNING | The drawing below presents how the rope for lifting the pumping unit with
the base plate is fastened.

A Local safety and accident prevention regulations must be complied with.

disassembly. It must not tilt by more than 10° in relation to its normal position.

f The pump or pumping unit must be stable in all stages of shipping, assembly and

When the pump or pumping unit slides out of the hitch during transport, it may
cause injuries to humans and damage to nearby objects.

KFP ,Bialogon” S.A. Office:  fax. 48 41 345-51-54
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Transport of the complete pumping unit:

Transport of the pump with a free shaft end:

On no account may humans stay under lifted elements. A safety zone should be
A delimited to exclude any hazard, even when a lifted load or its part drops down or a

lifting device breaks down.

3. Description of a pump or pumping unit.

3.1. General description;

The RZ pump is presented assembled in Fig. 1. Apart from the hydraulic part, specific for every
type dimension of the pump, it comprises two highly unified assemblies: the stuffing box assembly (item
2.00), presented in detail in Fig. 2a or 2b, and the bearing assembly (3.00) - presented in detail in Fig. 3a
or 3b - supported by the bearer (4.01), and also - as equipment of the pump with a free shaft end or the
pumping unit with a motor on a base plate - the unified suction port assembly (5.00) with an inspection
hole, executed as a straight connection pipe or a convergent pipe tapering in the flow direction.

KFP ,,Bialogon” S.A. Office:  fax. 48 41 345-51-54
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Fig. 1. RZ pumps. Parts list.

Execution | - pumps with a stuffing box assembly acc. to Fig. 2a
Execution Il - pumps with a stuffing box assembly acc. to Fig. 2b

Table 3. Parts and assemblies list of RZ pumps (to Fig. 1)

Part e Part —

No. Description No. Description

1.01 |Pump housing 1.61 |Double-nutted bolt

1.02 |Impeller 1.62 |Double-nutted bolt

1.03 |Housing insert 1.63 | Double-nutted bolt
1.66 |Nut

1.21 |Threaded plug 1.67 |Nut

1.22 | Threaded plug 1.68 |Nut

1.26 |Gasket 1.71 | Threaded plug

1.30 |Gasket 1.76 |Rivet

1.31 | Gasket

1.32 | Gasket 1.82 |O-ring

1.33 | Gasket 1.83 | O-ring

1.36 |Gasket 1.91 |Rotation direction plate

1.41 |Nameplate 1.92 |"MADE IN POLAND" plate

2.00 |Stuffing box assembly (Fig 2a or 2b) | 4.01 |Bearing housing bearer

3.00 [Bearing assembly (Fig. 3a or 3b) 5.00 |Inlet port assembly

The basic hydraulic elements of the RZ pumps are: the pump housing (item 1.01) and pump impeller
(item 1.02).

The housing has the inlet port (suction) in the rotation axis of the impeller and the outlet
(discharge) port at the end of a diverging cone which changes the flow direction in the collecting
volute from tangential into radial. The discharge port is directed vertically upwards in the axis plane
of the pump. The front wall of the housing which is the most exposed to abrasive action of abrasive

KFP ,Bialogon” S.A. Office:  fax. 48 41 345-51-54
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particles floated with liquid is shielded with a replaceable insert (1.03) which protects it from wear
and improves durability of the housing.

%

>
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— -] %43 >
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Fig. 2a Stuffing box assemblies 45Z and 55Z
with cord packing (S). Parts list.

Fig. 2b Stuffing box assemblies W2Z, W4Z

and W5Z with cord
Parts list.

packing (S).

Table 4. Parts list of stuffing box assemblies of RZ pumps (to Fig. 2a and 2b)

Part — Part -

No. Description No. Description

2.01 |Stuffing box 2.62 | Double-nutted bolt

2.05 |Packing gland 2.66 |Nut

2.10 |Hydraulic lock 2.71 |Threaded plug

2.16 |Shaft protective sleeve 2.77 |Locating pin

2.40 |Packing
KFP ,,Bialogon” S.A. Office:  fax. 48 41 345-51-54
Poland, 25-818 Kielce Trade department:  tel. 48 41 366-82-19
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Fig. 3b Bearing assembly W2. Parts list.
Table 5a. Parts list of the bearing assembly W2 of the RZ pump (to Fig. 3b).
Part . Part —
No. Description No. Description
3.01 |Bearing housing 3.53 |Bearing nut KM
3.02 | Bearing housing coupling 3.54 | Toothed washer MB
3.03 |Bearing mounting 3.55 |Retaining ring "w"
3.08 | Thrower 3.56 | Shaft sealing ring
3.09 |Pump shaft 3.57 |Shaft sealing ring
3.10 |Parallel key 3.61 |Screw
3.11 |Parallel key 3.62 |Screw
3.13 | Bearing stopper ring 3.63 |Screw
3.16 |Impeller nut 3.65 |Screw
3.26 | Gasket 3.69 |Light spring washer
3.27 |Gasket 3.71 |Threaded plug
3.72 | Threaded plug
3.51 |Double-row oblique ball bearing, series 33| 3.75 |Venting plug
3.52 |Ordinary ball bearing, series 63 3.90 |Oil level regulator
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Fig. 3b Bearing assembly W2. Parts list.
Table 5b. Parts list of the bearing assembly W2 of the RZ pump (to Fig. 3b).

Part . Part L

No. Description No. Description

3.01 |Bearing housing 3.60 |Screw

3.02 |Bearing housing coupling 3.61 |Screw

3.04 |Bearing mounting 3.62 |Screw

3.08 | Thrower

3.09 |Pump shaft 3.64 |Set screw

3.10 |Parallel key 3.65 |Double-nutted bolt

3.11 |Parallel key 3.66 |Nut

3.13 | Bearing stopper ring 3.68 | Ordinary spring washer (z)

3.17 |Impeller pressure plate 3.69 |Light spring washer

3.71 |Threaded plug
3.51 |Double-row oblique ball bearing, series| 3.72 |Threaded plug
33

3.52 |Ordinary ball bearing, series 63 3.75 |Venting plug

3.53 |Bearing nut KM 3.82 |O-ring

3.54 | Toothed washer MB 3.83 |O-ring

3.55 |Retaining ring "w" 3.84 |0-ring

3.56 |Shaft sealing ring 3.85 |O-ring

3.57 |Shaft sealing ring 3.90 |Oil level regulator

The one-side open impeller (1.02) allowing a free flow has vanes located on a disk with a hub
seated on the pump shaft. The impeller disk is withdrawn from the flow area to the cavity made in the
pump housing through shallowing the stuffing box in the stuffing box assembly, which further widens
the free flow area between vane edges on the front surface of the impeller and the insert. Balancing
vanes (radial fins) on the back disk of the impeller reduce longitudinal (axial) forces and lower the
pressure before the stuffing box.

KFP , Bialogon” S.A. Office:  fax. 48 41 345-51-54
Poland, 25-818 Kielce Trade department:  tel. 48 41 366-82-19
ul. Druckiego-Lubeckiego 1 13 fax. 48 41 366-82-05

. Technical department:  tel. 48 41 366-83-08
www kfp-bialogon.com.pl Service: tel. 48 41 366-83-93



m.gGm Service Manual

Established in 1817

The impeller is seated on a shaft (item 3.09 in Fig. 3a and 3b) and positioned with a special nut
(item 3.16 in Fig. 3a) or a pressure plate and a nut (3.17 and 3.60 in Fig. 3b).

In the bearing housing (item 3.01), the pump shaft is seated in two rolling bearings: from the shaft side -
a double-row oblique ball bearing (3.51) positioning the shaft in the axial direction, from the stuffing
box side - an ordinary ball bearing (3.52).

The bearings are greased with oil supplied from the oil level regulator (3.90), supplied as a part

to be mounted in the place of a threaded plug (3.71) on the side of the bearing housing.
From the motor side, the impeller chamber of the pump housing is closed with the stuffing box (item
2.01 in Fig. 2a and 2b). The standard stuffing box seat can be filled with cord packing (2.40) or built
with a mechanical seal of any standard type. A hydraulic lock is mounted (2.10) between rings of cord
packing. It creates an area supplied through a threaded opening, closed with a plug (2.71) in transport,
with clean liquid which greases and cools the surface of the shaft protective sleeve (2.16) rubbing
against the packing. In the case of a mechanical seal, clean greasing and cooling liquid should be
supplied through an opening in a seal lid which directs it directly to a frictional couple in the stuffing
box.

Clean liquid under pressure exceeding the pressure in the gap separating the impeller chamber

form the stuffing box chamber is a barrier for abrasive particles floated with liquid, damaging co-
operating elements of the shaft seal. If liquid is clean, without abrasive particles or other contaminants,
the liquid drained from the discharge port of the pump, closed with the threaded plug (1.21), can be used
for greasing and cooling frictional surfaces in the two seal types (cord packing and mechanical seal).
The pump shaft in the stuffing box is secured against wear with a replaceable protective sleeve (item
2.16 and Fig. 2a and 2b) which together with a thrower (3.08) and O-ring (1.83), impeller hub and
washer (1.33) and impeller and O-ring (1.82) or pressure plate, screw and O-rings (1.82 and 3.82)
separates the shaft from liquid and protects it from corrosion.

Suction port assembly:

Fig. 4 Suction port assembly (straight connection pipe or asymmetric converging pipe)

Parts list.
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Table 4. Parts list of the discharge port (to Fig. 4)

PNa(:t Description Part No. Description

5.01 |Straight connection pipe (or converging pipe) 5.11 Double-nutted bolt
with an inspection hole
5.02 |Access door cover 5.12 | Nut

5.06 |Gasket 5.13 Circular washer

Table 5 Marking and installation dimensions of suction ports (to Fig. 4).

Port inlet - nominal diameter DN1 Port | Port oulet - nominal diameter DN2

Marking Flange dimensions (acc. to  length Flange dimensions (acc. to
PN/H-74306) PN/H-74306)
Inlet | Outer | Rebate Openings in |Flang QOutlet [Externsl|Rebate. Openings in |Flang
diam. | diam. | diam. e. diam. | diam. | diam. e.
Inlet port assembly the flange |\ the flange |\

Lp ess ess.

prom — DN1/DN2 = ds | di | Dzt | Dp1 | Dot | 11 [dot| g1 | Lk | d2 | Dz2 | Dp2 | Doz | iz | do2 | g2
prom [MPa] - nominal
pressure acc. to PN/H-
02650 ds [mm] - mm | mm | mm | mm | — |[mm|{mm| mm | mm | mm | mm | mm | — [mm|mm
inspection cover diameter)

1 2 3 |4 |56 |7[8[9]10 |1 12|13 | 14 (151617
1. 0,6 - 65/65 - 65 70 | 160 | 110 (130 |4 [ 14|20 160 | 70 | 138 | 110 | 130 | 4 {14 | 20

2.
3. 1,6 - 65/65 - 65 70 | 180|122 (145 |4 (18|20 160 | 70 | 138 | 122 | 145 |4 {18 | 20

4,
5. 1,6 - 100/100 - 95 100 | 220 | 158 | 180 | 8 | 18 | 24 | 200 | 100 | 220 | 158 | 180 | 8 | 18 | 24
6. 1,6 - 125/100 - 95 125 | 250 | 188 | 210 | 8 | 18 | 24 | 200 | 100 | 220 | 158 | 180 | 8 | 18 | 24
7. 1,6 - 125/125-95 125 | 250 | 188 | 210 | 8 | 18 |24 | 225 | 125|250 | 188 | 210 | 8 | 18 | 24
8. 1,6 - 150/125-95 150 | 285|212 | 240 | 8 | 22|24 | 225 | 125|250 | 188 | 210 | 8 | 18 | 24
9. 1,6 - 150/150 - 140 150 | 285|212 | 240 | 8 |22 | 26| 280 | 150 | 285 | 212 | 240 | 8 | 22 | 26
9. 1,6 - 200/150 - 140 200 | 340 | 268 | 295 |12|22 |26 | 280 | 150 | 285 | 212 | 240 | 8 | 22 | 26
10. 1,6 - 200/200 - 140 200 | 340 | 268 | 295 | 12|22 | 26 | 280 | 200 | 340 | 268 | 295 | 12| 22 | 26
11. 1,6 - 250/200 - 140 250 [ 395|320 | 350 |12]| 22|26 | 280 | 200 | 340 | 268 | 295 (12| 22| 26
12. 1,6 - 300/300 - 180 300 | 445 | 370 | 400 (12|22 |28 | 360 | 300 | 445 | 370 | 400 (12|22 | 28

The inlet element (straight connection pipe or converging pipe) attached to the suction port of
the pump stabilises the liquid stream before the impeller, and the asymmetric converging cone
allows for proper (without air pockets) attachment of a suction pipe with a larger diameter for the
purpose of reducing the flow resistance and pressure loss at the impeller inlet, especially during
operation of the pump with suction (draining liquid from a level below the axis of the suction port)
and with a high delivery rate, which can cause cavitation.

3.2. Design, operation and use of protective devices;
Described in pts. 5.3 and 5.4

3.3. Dimensions, weight, location of the centre of gravity, operating parameters.
The information is provided in relevant catalogue sheets.
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4. Installation/assembly
4.1. Special installation tools;
The assembly is carried out with universal tools, except for the device for checking alignment of the
pump shaft and motor shaft (diagram of the device is provided in pt. 4.3.5).

4.2. First installation;
Before mounting the pumping unit in its working location:

ensure that all components of the pumping unit are available, and in particular - that all
components intended to be mounted during or after installation of the pumping unit are
available and in good condition;

attach the inlet port of the pumping unit (straight connection pipe or converging pipe) to
the suction port in the pump housing;

prepare necessary tools and devices, including a level and steel pads or wedges (4 pairs
with an inclination of 1:20) to be inserted under the base plate edges for the purpose of its
levelling;

clean and prepare (level) the floor where the pumping unit is to be mounted,
lay out (according to mounting dimensions in the catalogue sheets, making allowance for
the length Lk [mm] of the suction port assembly and thickness of two washers on sealing
faces of flanges), and make holes in the floor for anchor bolts.

become familiar with the documentation of the piping system, in which the pump is to be
mounted.

4.3. Information concerning the installation location:

4.3.1.

Space required for operation and maintenance;

{E The pump should be located in a place which is dust-free, well ventilated, free from

explosion risk and protected from frost and other elements.

An installation location must be chosen to provide space around the pump to allow for its lifting,
examination, maintenance and ventilation.

4.3.2.

Inspection before start-up of the installation

JAN

Before the first start-up, ensure that all components of the pump and
accompanying elements are in place and available, read through the Instruction
Manual and piping documentation, in which the pump is to work.

4.3.3. Details concerning the floor and foundation.

When building the foundation, take into consideration dimensions of the base plate specified in
the technical specifications of the pumping unit.

Concrete foundations should have adequate resistance and provide insulation against vibrations
coming from the pumping unit (e.g. through separation of the foundation block from the body of the

building).

Anchor screws must have adequate anchoring, length and dimensions for the purpose of proper
seating of the pumping unit (dimensions of recommended anchor screws are specified in catalogue
sheets of the pumping unit).

Before proceeding to seat the pumping unit, the concrete must be completely set and the surface
must be level and flat.
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An improperly prepared foundation block or incorrect seating of the pumping unit
may result in damage to the pumping unit.

4.3.4. Installation of the pumping unit;

The pumping unit (the pump with motor on one base plate) should be placed on pads or wedges
inserted under long edges of the base plate. The pads should be placed in such a manner so that
weight of the pump and motor will not cause stress or deformation of the base plate. Anchor screws,
inserted into mounting openings of the plate and suspended on nuts, should be freely distributed in
the openings in the floor drilled beforehand.

The pumping unit seated on the pads or wedges should be levelled with the use of a level put
lengthwise and crosswise against machined flat surfaces of the base plate, and (if the suction pipe
was prepared beforehand) fitted to the sealing face of the flange of the suction pipe which should be
vertical and parallel to the sealing face of the inlet port (port flange) of the levelled pump. Pour
anchor screws with quick-setting concrete grout (positioned centrally in the axes of openings of the
base plate) and after concrete grout is set and shuttering around the plate is made - pour the inside of
the plate with concrete grout until it flows out and fills (along the entire circumference) the clearance
between the lower edge of the base plate and the floor. It is recommended to fill with grout the whole
base plate up to the level of the poured openings. After the concrete is set, strongly tighten nuts of
the anchor bolts.

methods. The anchor bolts or other fixing methods should be strong enough to prevent

f The installed pump should be stable thanks to the use of anchor bolts or other fixing
the pumping unit from accidental dislocation.

4.3.5. Requirements concerning alignment, also applicable to the flexible clutch.

aligned in the factory. After it is anchored and levelled, position of the clutch must be

f The manufacturer supplies the pumping unit on the base plate. It is positioned and
checked and adjusted, if necessary.

Before inspection or adjustment, loosen the bolts fixing the bearing housing bearer and then tighten
them again, eliminating stresses.

Alignment of the pump shaft and motor shaft should be checked after the pumping unit is mounted
on the foundation and the piping is connected.

Durability of the clutch, bearings and in general quality of operation of the pumping unit depends on
alignment accuracy of the pump shaft and motor shaft. Misalignment may result in serious damage to
the supporting structure of the pump or the motor.

Fig. 5 shows how to check the position of the finger clutch; it presents a design with two sensors
which during turning of the clutch plates show:

- sensor "a" - unevenness of the front surfaces of the
czujnik b plates caused by skewing of the axes of the shafts of the
pump and motor resulting in wearing rubber inserts
fixed with pins with one plate as a result of their cyclical
axial movement in relation to openings in the other
plate;

- sensor "b" - misalignment of the shafts caused by
dislocation of the axes resulting in radial loading of
clutch pads, bearings, etc.

max. 50mm

Fig. 5 Checking axial alignment and misalignment of the pump and motor shafts.
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Incorrect alignment of the shaft axes should be corrected by adjustment of the motor position with
the use of steel pads inserted under the motor lugs until a satisfying effect is achieved. Good positioning
of the finger clutch is indicated by a clearly felt, slight (approx. 0.5 mm) circumferential backlash. It
means central positioning of pins and clutch pads fixed to one plate in openings of the other plate and
identical distance between the two plates along the whole perimeter. Finally, turning the clutch to check
if the rotating assembly of the pump rotates lightly and without jamming.

Axial alignment of the pump and motor shafts and parallelism of the clutch plates should be
adjusted as accurately as possible; in the case of the finger clutch, permissible deviations of axial
alignment of the shafts and parallelism of the clutch plates, illustrated in Fig. 5 as the greatest difference
of sensor indications, should not exceed values set out in the Table 6 after a full turn of the shaft.

Table 6. Permissible deviations of finger clutches

Distance Permissible deviation of position [mm]
External diameter of the |of the clutch plates S [mm]| parallelism of the front |alignment of the pump and
clutch [mm] surfaces of the clutch motor shafts
plates
120 = 140 0,06 0,06
160 + 200 505 0,09 0,08
220 + 280 0,12 0,10

In the case of tyre clutches in similar dimensions, values of position deviations from
Table 6 may be accepted as permissible.

Incorrect positioning of the pumping unit may result in damage to the clutch and

UWAGA . .
pumping unit!

. Put the shield on the clutch to avoid risk of accidents resulting from touching rotating
z . S parts.

4.4. Positioning of the motor and attachment of additional devices.

The piping supplying cooling and greasing liquid for rubbing surfaces of the shaft sealing in the
stuffing box with positive pressure should be attached to the stuffing box (pressure must not be
lower than the atmospheric pressure and or the pressure of the pressure at the diameter of the
impeller hub before the stuffing box - approx. 1/3 of the pressure at the discharge port). In the case
of the pump with the cord packing, the piping should be connected to one of the threaded openings
E; or E;, (the E, opening may not be present - it is made only when operating conditions of the
pump specified in an order require removal of the liquid flushing the stuffing box), and in the case
of a mechanical seal - to the opening in the seal cover.

The liquid supplied to the hydraulic lock of the cord packing stuffing box further protects it from
sucking air and drying the packing.

Depending on the kind of liquid, it may be necessary to supply clean or cleaned liquid, protecting
the seal of the propeller inlet which is especially exposed to wear resulting from corrosive action of
contaminants present in liquid. The piping supplying liquid for flushing the hydraulic gap at the
impeller inlet may be connected to one of the threaded openings - C; or C, under the inlet port in
the front wall of the pump housing. The pressure of liquid at the inlet equals to approx. 2/3 of the
pressure at the discharge port of the pump.
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The two piping installations supplying liquid to the pump (mixing with liquid) should be equipped
with a valve (e.g. cock valve) allowing for adjustment of the volume of supplied liquid on a
minimum necessary level.
The liquid supplying the stuffing box and seal of the propeller inlet may be drawn from:
a) from the discharge port through treaded openings A; or A, located under the flange - if it is
possible to clean liquid
b) from an external source, e.g. industrial water supply system

If the liquid (water) is drawn from a general use water supply system, it is necessary to
eliminate the risk of backflow (from the pump to the waster supply system) with the

use of a non-return valve.

If liquid is hot (over 100°C), it is necessary to supply cooling medium to the closed zone between the
stuffing box and the bearing housing coupling. The cooling liquid should be selected with the boiling
temperature adequate to operating conditions. It is necessary to maintain such cooling intensity that the
temperature of the cooling liquid heated in the pump does not exceed 120°C). Depending on needs,
circulation of the cooling medium may be natural or forced with a circulation pump.

Leakage from the stuffing box (in particular with the cord packing) may be drained off in a pipe
attached to the threaded opening in the lower part of the bearing housing coupling. (opening "F" in Fig.
6 and Tables 7).

4.5. Correct installation of protective and controlling devices;

The electric system should be equipped with adequate protective devices eliminating risk of
overloading of the motor and current decay.

When connecting automatic control devices, comply with their installation and operation
instructions.

We recommended using Motor Automatic Control Units manufactured by KFP "Bialogon™” S.A..

4.6. Electric connections
Electric connections to the motor should be made in compliance with regulations in force after the

pumping unit is placed in its working location.
Special attention should be paid to rated values set out in the nameplate of the pump.

Connection of the motor to power supply may be performed by a person holding
relevant qualifications and licenses. Work should be performed in compliance with
requirements of a relevant power supply company.

Notices provided in the instruction manual of the motor must be complied with.

Before the motor is connected to the power supply, check:
- rated voltage of the power supply and the motor
- if phases in the terminal box are connected correctly (star - A or triangle - A) and - for another type
of connections - in compliance with a connections diagram provided in the terminal box
- if the motor and switch are grounded correctly and permanently
- if anchor bolts are tightened, if bolt on the motor block are tightened
- if the impeller rotates lightly
- if fuses at the power supply are correct
- resistance of the insulation, which should not be lower than 1 MQ when cold
- if washers in the terminal box are placed correctly
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A protective conductor must be connected to the neutral grounding terminal of
the motor housing.
All accessible metal parts of the motor must be connected with the protective
terminal.
After the power supply is switched on, ensure that the protective conductor is
not disrupted.
The power supply cord should be laid in such a manner that it is not in contact with the piping
system, pump housing or motor. The cord must be adequately protected from damage.

A\

The motor should be connected in compliance with the electric diagram provided in the terminal
box of the motor or in the following drawing. Connection to the terminal strip depends on the rated
power Py of the motor, mains voltage and start-up type. The manner of connection of bridges in the
terminal box is provided in the table below:

Before any adjustment work and surveys or repairs are started, switch off all
power supply sources.

Start-up type

Motor power
Pn< 4 kW

Motor power
Pn>4 KW

Power supply voltage
3~400V (360V)

Power supply voltage
3~400V (360V)

direct Connection Y (diagram B) Connection A (diagram A)
start-up Y-A not used diagram C
diagram A diagram B diagram C
WZ UZ VZ CWZ UZ OVZ (5 (5
OWZ UZ VZ
U1 V1 W1 CPU1 ﬁ)v1 <PW1
] ] e
L L Ly L kg Ly

Setting of the time rely:

For three-phase motors with the Y-A connections, switching between the star and triangle
connections must occur in a very short time. Longer switching times may result in damage to the
pump.

Recommendations for time settings for switching Y-A connections

Motor power

Required Y time

<30 kw

< 3 sec.

> 30 kW

< 5 sec.

After the electric installation is connected, check the rotation direction of the motor by switching
on the power supply for a short time. The rotation direction of the motor should be as shown by an
arrow on the bearing housing of the pump. If rotation direction is reverse, change the sequence of
phase connections in the motor.

A
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In the case of the pump with the mechanical seal of the shaft, liquid must be
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Office:
Trade department:

fax. 48 41 345-51-54
tel. 48 41 366-82-19
fax. 48 41 366-82-05
tel. 48 41 366-83-08
tel. 48 41 366-83-93

Technical department:
Service:



m.gGm Service Manual

Established in 1817

4.7. Piping:
4.7.1. Instructions concerning the suction and discharge pipes;

f The suction and discharge pipes should be fastened and supported in such a

manner that they do not transfer external load (dynamic, thermal or mounting)
to the pump.

Covers of flanges on the suction and discharge ports should be taken off immediately before the
pipes are connected.

Connection work must be started only after all welding and assembly work at the pipes are finished
and the piping system is flushed.

Use of expansion pipe joints is recommended which eliminate stresses originating from the suction
and discharge pipes, and in the case of hot liquid - installation of expansion pipe joints allowing for
thermal extension.

The suction pipe should be as short as possible, wide (with a large flow diameter) and straight with
the minimum number of bends, valves and other fittings increasing the flow resistance.

Stream of liquid flowing in the suction pipe to the pump impeller should be stabilised and without

whirls caused by the change in the flow direction. It can be achieved by mounting a special inlet port
assembly with an inspection hole on the end of the suction pipe directly before the pump. It is supplied
as an accessory for the pump, depending on operating parameters agreed in the order.
Elbows or other fittings which could disturb the flow must not be attached directly to the inlet port in the
pump housing. A cut-off valve (only gate valves or other valves with a small hydraulic resistance index)
may be used only when the pump works with inflow or positive pressure in a closed supply tank and a
large distance from the pump inlet.

When the pump works with suction, i.e. drawing liquid from a level below the inlet port of the pump,
the suction port must be equipped with a suction rose or a basket with a non-return valve necessary for
priming the pump before it is put into operation for the first time and keeping it primed until every next
start.

Distances of the inlet opening edges of the suction rose from the tank bottom must not be smaller
than 2 nominal diameters of the suction rose (suction pipe).

The nominal diameter of the suction pipe along its entire length must not be smaller than the nominal
diameter of the suction port in the pump housing or the inlet element of the pump - a straight connection
pipe or converging pipe.

To allow for venting the suction pipe, it should be laid with an inclination in the direction of the
pump inlet not smaller than 0.5%.

Any unjustified flow resistance unnecessarily increases operational cost of the pump.

The discharge pipe should direct liquid to its destination along the possibly shortest distance, with the
smallest possible number of elbows and bends in the flow path, with the possibly smallest (technically
and economically justified) flow rate ad with a constant inclination in the distance from the pump to the
discharge point, allowing for its self-venting.
If it is necessary to direct the discharge pipe downwards, an air-vent valve should be mounted in its
highest point.
The following devices should be mounted on the discharge pipe, starting at the discharge port of the
pump or after the diverging cone attached to the pump:
a) a manometer with a measuring range larger by at least 1/3 than the maximum pressure achievable
at the discharge port (with a closed gate), allowing for ongoing monitoring operation of the pump.
The manometer should measure pressure in the pipe with a constant diameter at a certain distance
(2DN) from the flange of the port or after the diverging cone;
b) a cut-off valve closed for the time of start-up and disassembly of the pump. In justified cases
(which are to be avoided through proper selection of operating parameters of the pump), the valve
may be used for throttling the flow and adjustment of the delivery rate of the pump;
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c) a non-return valve (or non-return gate - only in the case of the pump working with inflow
without the non-return valve on the suction pipe), especially necessary in the case of long
discharge pipes for the purpose of protecting the system from effects of a sudden (emergency)
stop of pump operation. Reverse flow of liquid turns the impeller in the reverse direction; an
attempt of starting the motor under such a condition may result in its overload and burning out

windings. In addition, if already pumped out liquid flows to the supply tank, it may overflow

4.7.2. Permissible values of forces and moments exerted on the inlet and discharge ports.

Nominal Forces Moments
diameter of the F(x,y,2) Featk. M(X,y,2) Meaik.
port max [N] max [N] max [Nm] max [Nm]
50 295 420 145 210
65 360 510 180 265
80 425 600 215 315
100 505 720 260 385
125 610 870 325 480
150 720 1020 385 565
200 930 1320 500 735
4.8. Torque values for bolt joints.
BOLT THREAD MAXIMUM TORQUE

[mm] [Nm]

M8 18,6

M10 38

M12 66

M16 161

M20 302

M24 519

M27 760

M30 1044
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5. Acceptance for start-up, operation, switch-off.
5.1. Documentation:

5.1.1. Location of measuring points and the piping diagram;

Fig. 6 List of attachment openings.

Table 7. Inventory of threaded openings for attachment of auxiliary installations.

Opening .

identification Purpose of the opening
Aq Priming of the pump. Attachment of manometers and / or discharge
A, points with a filter for connection with E; opening
B Draining liquid from the pump housing
C; Alternative supply (from the top or bottom) of liquid for flushing the
C, hydraulic gap at the impeller inlet
C, Draining liquid from the coupling of the pump housing
D1 Supply and draining of liquid cooling the stuffing box and the bearing
D2 housing coupling
E; Supply (and possibly draining) of liquid flushing the seat of the stuffing
E box. The E, opening is made if necessary
F Draining leakage from the stuffing box
H Discharge of oil from the bearing housing

The data concerning flanges are provided in catalogue sheets.
5.1.2. List of lubricants.

The following types of oils are recommended for filling the oil chamber in the bearing housing
and the oil lever regulator reservoir:

- at normal and increased ambient temperature (in summer): machine oil AN 68 acc to.
PN-85/C-96070;

- at low and normal ambient temperature (in winter): machine oil AN 68Z acc. to PN-

88/C-96071.
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Use of other oils with similar properties recommended by manufacturers of ball bearings is
allowed.

As a rule, oils must not be mixed. When changing oils, flush the chamber thoroughly and fill
new oil.

5.2. Before the start-up:

5.2.1. Bearings

The bearings in the bearing assembly of the RZ pumps are greased with oil whose
required level in the bearing housing is maintained by the oil level regulator.

The oil chamber is filled through the opening with the vent-plug at the top of the housing (the
vent-plug must be drawn out from the opening). Fresh oil must be poured through the upper
opening (after closing the discharge opening marked with "H" in Fig. 5 and Table 8) until oil
appears in the bell of the oil level regulator whose bottom is visible after tilting the reservoir of
the oil level regulator. The final required oil level in the bearing housing is maintained
automatically after the reservoir of the regulator is filled with oil and placed in a vertical position
with the discharge port immersed in the bell of the regulator housing. Oil volumes necessary for
filling bearing housings depend on the size unification group of bearing assemblies of the RZ
pumps and are provided in the table below:

The first replacement of oil should be take place after about 200 hours of operation, and then -
every 6 months.

Size of the RZ pumps | 50 — 160 80 — 250 125 —400 | 200 — 400
65— 250 | 80 —315 |80 — 250A
50 — 200 125 — 315 150 — 400 | 300 — 500
Unification group of the 45 W2 55 W3 W4 W5
bearing assembly
Oil volume for 1 bearing 0,85 0.8 0,95 1.2 15 1.9
assembly [dm3

The table does not take account of the volume (approx. 0.25dm?®) of the reservoir of the oil level
regulator.

During operation, monitor the temperature of the bearing casing (it should not exceed 70°C)
and level of the remaining oil in the transparent reservoir of the oil level regulator in the bearing
housing (fill the reservoir if the volume of the remaining oil is smaller than 1/4 of the reservoir
capacity).

5.2.2. Sealing of the shaft;

Cord packing
Dimensions of stuffing boxes and packing in the boxes.
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Designator of Stuffing box chamber Item 2.40 and 2.41. Cord Number of
unification group Dimensions [mm]] packing. Dimensions [mm] cords
of the stuffing box cord length of (2.40+2.41)
assembly O d I thickness | unreeled cord | for one pump
1 2 3 4 5 6 7
45 45 65 64 10 x 10 185
W2 55 75 64 10 x 10 218 2+2
55 55 75 64 10 x 10 218 (P2 and P3)
W3 70 95 80 12 x 12 278 or
W4 85 115 95 15x 15 336 2+4 (P1)
W5 100 130 95 15x 15 387

Normally, non-asbestos cord packing characterised by large chemical resistance is used for filling
the stuffing box chambers.
in Fig. 2.40 - 2 rings of cord, cord type - multi-stage impregnated with PTFE and lubricating oil mix;
in Fig. 2.41 - 2 or 4 rings of cord, cord type - expanded graphite on cotton warp;

The used combination of packing with the first and last cord (2.40) which is a closing ring and
the remaining cords as lubricating and sealing rings, made of plaited expanded pure graphite yarn is
characterised by very high chemical and thermal resistance, very good self-lubricating properties and
good thermal conductivity.

Thanks to these properties, when non-abrasive liquids are pumped, sealing of the shaft in the
stuffing box filled with expanded graphite packing may function without cooling-lubricating liquid
and barrier liquid (execution variants P3 and P1). However, lack of cooling-lubricating liquid always
deteriorates operating conditions of the packing and affects its durability, and lack of clean barrier
liquid supplied to the hydraulic lock in the pumps intended for liquid contaminated with abrasive
particles may be a cause of quick wear of the packing and the shaft protective sleeve.

It is possible and permissible to use other plaited cord packing (also from other manufacturers),
adequate to operating conditions of the pump.

Adjustment of cord packing

The pump with cord stuffing box is adjusted by adjustment of pressure of the packing gland on
the packing through uniform tightening screws of the packing gland to allow for a small dropping
leak (50 to 80 drops/minute) leak, ensuring cooling and lubricating frictional surfaces of the
protective sleeve of the shaft and cord packing. With determined operating parameters of the pump,
pressing f the packing gland must not result in increase of the motor load which indicates excessive
pressure. Leak from the stuffing box may be lowered to about 30 drops/min., if conditions of liquid
supply from the supplying tank to the pump and drain from the pump are constant and do not change
in time.
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On no account may the leakage be completely stopped through excessive
hold-down of the packing gland in the stuffing box with cord packing.

After hold-down adjustment of the packing gland at the first start-up of the pump, the
stuffing box with cord packing should be periodically (once/day or possibly more often) checked
by observing the leak volume as well as checking if the stuffing box is not excessively hot if the
leak is too small. If the leak is too large, adjust hold-down of the packing gland to diminish it.
When the whole adjustment range of the packing gland is used, stop the pump and replenish it
(adding 1 ring) or replace the cord packing in the stuffing box. Before putting new rings of
packing, check the condition of the shaft protective sleeve. If seizures, sharp burrs, uneven spots,
etc. are present on the cylindrical surface of the sleeve - it should be replaced with a new one.

The packing chamber of the pump may be filled only with packing of the proper type (resistant to
the pumped liquid) and with proper dimensions. Rings of the packing should be placed in such a
manner that cuts of the cord are displaced to one another by an angle of 90°.

Mechanical seal of the shaft

kqcznik korpusu foZyskowego

The drawing presents a sample mechanical seal attached to the pump.

Mechanical seal (item 2.78) is placed in the seal chamber. The seal chamber is covered with a
cover (item 2.06.). Two plugs (2.71) G3/8" are screwed through the cover.

The user is obliged to screw out the plug in the cover of the seal (from any side) and
attach a pipe with cooling and lubricating liquid (water) to this point.
The volume of flowing liquid must be adjusted to = 0.3 I/min.
The pressure of the liquid cooling and lubricating the mechanical sealing must be high enough
(p = 0.9MPa) to ensure flow of the liquid (= 0.3 I/min.) from the packing in the direction of the
pump housing.

The flow rate of water should be adjusted when the pump is working.
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In practice, it can be achieved by attaching a transparent tube with a valve regulating flow rate of
the supplied flushing liquid (water) to the above-mentioned opening in the cover and observing
the colour of water in the tube. If the water is transparent and the volume of the supplied liquid is
= 0.3 I/min., it means that the pressure of lubricating and flushing liquid is correct. If the water is
turbid, it means that the pumped liquid is present in the chamber of the seal and the pressure of
the lubricating and flushing liquid must be increased to ensure a required flow rate.

A pump with the mechanical seal must not be started dry, because it will result in
damage to the seal.

WARNING | Failing to comply with the above-described operating conditions voids the
guarantee.

WARNING | The described mechanical seal is only an example. Instruction Manual of the
manufacturer of the mechanical seal must be complied with.

5.2.3. Filling/venting

Filling the pump and suction pipe with liquid:

- in case of the pump with inflow - open the gate (ball valve, throttling valve) on the
suction pipe completely and slightly turn (to provide venting) the valve at the discharge
side;

- in case of the pump with suction:

a) through venting the pump with the use of vacuum installation (with a tightly closed gate
at the discharge pipe and, in the case of the stuffing box with cord packing - with open
supply of liquid to the hydraulic lock),

b) through filling the pump and the suction pipe with liquid (with the gate at the discharge
pipe open for the time of filling) supplied through one of the two openings (A; or Az in
Fig. 5) or any other opening on the discharge pipe closed after the pump is filled. The
latter method may be used only if a non-return valve is mounted on the suction pipe;

Close the valve on the discharge pipe and check if the gate at the suction side of the pump

(necessary only in an arrangement with inflow) is completely opened.

Open supply of the liquid cooling and lubricating the shaft sealing in the stuffing box of the

pump.
WARNING

Check if al additional connections are correct and operational.

5.2.4. Electrical connections

Connection of electrical installation must be made after it is verified against the design
documentation and in accordance with pt. 4.6

5.2.5. Checking the rotation direction;

The rotation direction of the motor should be as indicated by the arrow on the bearing housing of
the pump. Check as described in pt. 4.6.

5.3. Controlling and monitoring devices:
5.3.1. Functional tests;
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Recheck alignment of the pumping unit as described in pt. 4.3.5. After the pump is primed
and vented, the controlling device enclosure and engines are connected and grounding is
checked, perform operating tests to ensure that the control system and indicators function
correctly.

WARNING

Check if all additional connections are correct and operational.

5.3.2. Adjustable values;

Start the electric motor with the gate at the discharge side of the pump closed (lower load
of the motor with starting current) and then gradually open it, monitoring: the motor supply
current which must not exceed the Iy [A] value indicated in the motor nameplate, and - the
delivery rate of the pump which cannot be higher than:

- 115% of the delivery rate Q [m*/h] specified in the order indicated on the manufacturer's
nameplate by operating parameters of the pump in a flow characteristics point with coordinates
Q[m?*/h] and H [meters of liquid column], or

-maximum delivery rate (Qmax. [m3h]) specified in the order indicated on the
manufacturer's nameplate by the range of operating parameters of the pump from the point
Qmin. [M*/h] and Huax [Meters of liquid column] to the point Qmax. [M*/h] and Hmin. [meters of
liquid column].

If at the full opening of the gate at the discharge side delivery rate of the pump may be
higher that the above-specified permissible value or is lower than the required value, it means that
the specified operating parameters of the pump are mismatched to the actual characteristics of the
piping system (the flow resistance lower than calculated - the delivery rate too high; the flow
resistance higher - the pump does not achieve the required delivery rate).

The gate at the discharge side may be used for adjustment of the delivery rate through
throttling the flow, when a pressure resulting from the rise height at the delivery rate indicated in
the nameplate agreed with the manufacturer of the pump is set at the discharge port - yet
overcoming of additional flow resistance requires more energy.

5.3.3. Additional devices (cooling, circulation, heating, etc.);

If the pump is equipped with additional devices, ensure that they are mounted and function
correctly (in accordance with the assembly plan or piping diagram), e.g.:

- supply of flushing liquid to the cord packing or mechanical seal,

- cooling the stuffing box chamber (if it is possible),

- heating of the stuffing box chamber (if it is possible).

5.3.4. Protection of the motor (adjustment);

The motor should be connected to a neutral grounding installation. Connection of the motor
should be made with proper cables, protected against burst with a choke. Terminals on wires
should be properly clamped.

The power cable should run in a protective tube made from plastic or insulated as required by
the documentation. The protective tube must not have sharp edges that might damage the power
cable. The motor box should be sealed and fixed with bolts.

The motor should be protected from overload in accordance with pt. 5.3.2. and from voltage
decay on the phases and from phase-to-phase fault.

5.3.5. Emergency switch;

A marked emergency switch should be installed on the controlling device located near the
pump in a place accessible to an operator.

When testing the functioning of the control system, ensure that the emergency switch works

correctly.
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5.4. Protective devices:
5.4.1. Mechanical:
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When using a pump with a free shaft end (without the protective guard and clutch),
the user should install a protective guard in compliance with legal regulations on his
own.

: Never attempt to run the pump without the protective guard.

Before running the pump, check if the groove (item 2) of the clutch protective guard is on the
plate (item 1) and if the bolts are properly tightened. The protective guard is bolted to the motor
cover at a distance that makes it impossible to put a spanner or finger in the gap.

With the motor running ensure that the protective guard does not come into contact with
rotating parts.

5.4.2. Noise insulation (e.g. protective guard);

Due to the level of generated noise (see pt. 1.3.5.), pumping units do not have noise guards.
If there is a need for noise barriers, they must be designed and used in such a manner that
they do not hinder operator's work

5.4.3. Anti-splash guard (e.g. cover);
The anti-slip cover is installed at the point between the pump and motor with bolts
with spring washers. The guard should be bolted to the point between the pump and motor
after leakage from the stuffing box is regulated (adjustment of the packing gland).

A Never attempt to run the pump without the protective guard.

5.4.4. Applicable regulations concerning electrical devices;

Electric devices used for driving and controlling pumps comply with requirements of the
standard PN - EN 60204 - "Safety of machines. Electrical equipment of machines. Part 1. General
requirements” and related standards.

5.4.5. Special devices;
Barrier and cooling liquid installations are normally used in the case of pups with the

mechanical seal. Before these installations are put into operation, read an instruction manual of
the their manufacturer.
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5.5. Acceptance for operation:
5.5.1. Initial acceptance;

The initial acceptance is carried out by the gang that installed the pumping unit. The gang
hands over the pumping unit as ready for operation, drawing up a protocol that specifies
performed activities and carrying out trial start-up for at least 8 hours or longer, if it is required
by installation conditions.

5.5.2. Running the pump after breaks in operation;

Electrical works must be carried out when the pump is disconnected from power

A supply. Secure the pumping unit against the risk of self-switching or accidental
switching.

With every start-up of the pumping unit, comply with instructions specified in
pts. 5.1., 5.2. and 5.3. of this Instruction Manual.

devices.

fﬁ After finishing all installation work, install and put into operation all protective

5.5.3. Requirements concerning installation;
Proceed in accordance with pt. 4.7.

5.5.4. Frequency of activation/switching;

To ensure proper operation of the pumping unit (increase of motor temperature,

overload of the pump and clutch) the maximum number of switching-ons per hour:

- 15/hourfor motors up to 5[kW],

- 10/hour for motors from 5 to 10[kW],

- 6/ hour for motors over 10[kW].
5.5.5. Operation and start-up with the closed valve;

The pump should be started with the closed gate (valve) at the discharge pipe which

should be then slowly opened.

WARNING | The pump must not work with the closed gate at the discharge side for
longer than 3 minutes.

At the start-up of the pump, valves at the suction side should be full open.
At the subsequent start-up, comply with instructions specified in 5.3.2.
5.5.6. Special information (e.g. how to keep the pump ready for operation, defective operation);

The pump may be kept ready for operation in accordance with principles specified in pt. 5.5.2.
Ensure that the cord packing or mechanical seal is tight.

f’} When the cord stuffing box is not tight, adjust the packing gland in accordance

with pt. 5.2.2.
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The mechanical seal should be tight.

The cooling and lubricating liquid should be supplied to the mechanical seal, see
z l S pt. 5.2.2.

5.6. Stopping:
5.6.1. Switching-off

The pumping unit must be stopped in the following order:
a) close the valve at the discharge pipe;
b) switch off the driving motor, observing shaft rotations;
c) close the valve at the suction pipe (only in the case of installations with inflow);
d) close liquid supply to the stuffing box.

In an emergency the motor may be switched off immediately (without closing the valve at
the discharge side of the pump). Any possible reverse flow will be stopped by a non-return valve
on the discharge pipe or a non-return valve (stop valve) at the suction pipe.

The pump may be switched off in the following emergencies:

- if the temperature of bearing housing of the pump or motor exceeds 70°C;

- if strong vibrations, slapping, strokes or frictions in the pump or pumping unit are
present;

- if the stuffing box with cord packing leaks excessive quantity of liquid and the packing
gland cannot be screwed down any further, or - in the case of the mechanical seal - if
there is leakage form the seal;

- if operation of the pump is disturbed by something else.

5.6.2. Draining the liquid;

In the event that the pumping unit is stopped for a longer time or in winter season (it there is
the risk of liquid freezing in the pump), drain liquid from it by the discharge openings (B and C,
in Fig. 5) in the pump housing as well as the liquid from the stuffing box chamber. Screw out the
plug from the A; or A, openings to allow for draining the liquid.
5.6.3. Maintenance and storage;
Before the pump is stored, it should be checked in accordance with pt. 6.1.
Prepare the pump for storage in accordance with pt. 2.

6. Supervision and operation
6.1. Keeping the pump in proper condition and surveys:

WARNING | It is recommended that all repairs and overhauls be carried out by the
manufacturer or authorised service personnel.

General guidelines:

Every user should ensure that installation work and test are carried out by qualified
personnel with relevant qualifications. Personnel who carry out any work at the pump must be
acquainted with this Instruction Manual.

It is important to establish a maintenance schedule and comply with it. A correctly
planned and performed schedule allows for reliable operation of the pump and eliminates costly
repairs. Technical support personnel of KFP "Bialogon” is at your disposal.

Personnel responsible for operation, surveys, maintenance and overhauls of the pump
should respect generally applicable occupational safety regulations.
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In particular, operators of the pumping unit must not:
touch live electrical cables or cords,

start up the motor without a clutch guard,

touch rotating parts,

lean against the working pump or motor,

place and leave tools on the working pump or motor.

Before any work at the pump, disconnect it from power supply and secure it against
accidental switching.
Do not carry out any work at the working pump.

When the motor is being repaired, comply with instructions and regulations
specified by the manufacturer in its instruction manual.

Pumps that pump liquid hazardous for health shod be disinfected. When
removing hazardous liquids, respect relevant legal regulations.

~——

6.1.1. Wearing elements, including spare parts;

Together with the pump (pumping unit) in the variant with cord packing, the manufacturer
supplies one kit of cord packing to be replaced at the working location in the guarantee period.

The manufacturer of the pump, at a separate order of the user, undertakes to deliver every part of
the pump or pumping unit as a spare part and sell - as redistribution - parts normally available on the
market in the Retail Outlet of the KFP "Bialogon” S.A..

The following data should be specified when ordering spare parts:

o type of the pump (full identification),

o manufacturer's number and year of manufacturing,

. rotation speed of the pump shaft,

. type, size, power rating and rotation speed of the driving motor (from the nameplate of

the motor),

o number and name of the part in accordance with the overview figure and a corresponding

parts list in this Instruction Manual.
When ordering the impeller, specify its external diameter d, [mm] and pump operation parameters
(Q [m*/h] and H [meters of liquid column] specified on the nameplate.
Spare parts for pumps recommended for two-year operation.

Number of pumps (including a back-up pump)
F;\?g.t Description T | 2 | 3 | 4 | 5 | 67 ] 89 | 10
Number of spare parts
1 2 3 4 5 6 7 8 9 10
1.02 Impeller 2 2 2 3 3 4 50%
1.03 Housing insert 2 2 2 3 3 4 50%
2.16 Protective sleeve 2 3 4 5 6 8 100%
Soft sealing Kit:
2.40, | -cord -rings (kit) A A 6 6 6 o 100%
241
2.10 - hydraulic lock 2 3 4 5 6 8 100%
Mechanical seal:
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- fixed ring — 2 3 4 4 4 6 90%

- moving ring — 2 3 4 4 4 6 90%

- spring — 1 1 2 2 3 3 40%

- gaskets — 2 3 5 6 8 10 125%

3.09 Pump shaft — 1 1 1 1 2 2 20%
%212 Bearings (set) — 1 1 2 2 3 4 50%
Set of gaskets — 3 4 6 8 8 10 100%

6.1.2. Monitoring operation of the pump;

Operation of the pumping unit should be supervised on an ongoing basis. Documentation of
the supervision which indicates any defects should be kept (sample form is provided in the
attachment "Technical Maintenance Book™).

Operation of the pump should be overhauled once a month or every 200 hours of operation.
If liquid does not contain abrasive particles, the interval between overhauls may be extended to
three months. If the pumps pump strongly abrasive liquids (e.g. after-flotation waste) - monthly
intervals may be too long.

The technical overhaul should include:

- general assessment of the technical condition of the pumping by inspecting its external
elements (stuffing box, lubricating system, clutch, clutch guard, piping and fittings, electrical
installation) and listening to working units (bearings, rotating unit);
- assessment of wear of hydraulic elements and its extent over the time of operation - by
measuring the pressure at the discharge side of the pump with the closed gate at the discharge
side and comparing it with results of the previous measurement.

Remarks and conclusions should by put down in the "Technical Maintenance Book”.
The pump should run quietly and easily.
The pump must not run dry.
The pump must not work at an ambient temperature exceeding 40°C.
Fittings installed at the suction pipe must be open when the pump operates.
Pumps intended for back-up purposes should be started-up at least once a week.

WARNING | Special attention should be paid to flexible elements of the clutch. If they are
worn, replace them.

6.1.3. Preventive measures.

In the event that the pump is found not to function correctly when monitoring its operation,
preventive measures should be taken to eliminate shortcomings so that the pumping unit works
correctly.

The RZ pumping units are subject to the following overhauls:

- ongoing overhaul after the first year of operation or about 2500 hours of operation.
- general overhaul after two years of operation or about 5000 hours of operation.
Depending on operating conditions, intervals between overhauls may be extended or shortened.

6.2. Disassembly and assembly of the pump:

6.2.1. Disassembly of the pump;
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Design of the RZ pump allows for disassembly of its all elements without the need to disconnect
pipes form the suction and discharge ports (the pump housing stays on the base plate). The pump
must be disassembled in such a manner that specific elements of it are not damaged. Removed
parts and assemblies should be put on a soft surface and protected from dirt and dust. Closely
fitted parts should be taken off with the use of a puller or pulling bolts, and the elements seated
on the shaft may be heated before taking off (only as a last resort).
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After the piping supplying liquid to the stuffing box and the cooling chamber of the
stuffing box is disconnected and oil is drained from the bearing housing, the disassembly should
be carried out in the following order:

a) take off the clutch guard, loosen the nuts, hammer out the pins, take out the bolts and remove
the distancing unit of the clutch (in the case of a clutch with a distancing unit),

b) detach the pump bearer (4.00), loosen the nuts of the double-nutted bolts (1.66) that fix the
bearing housing coupling (3.02) with the pump housing (1.01),

c¢) using pulling bolts, remove the whole rotating unit with the stuffing box (2.01) and the
bearing housing (3.01) and move it to a place suitable for further disassembly as presented in
the drawing,

d) loosen the nut (3.16) fixing the impeller (1.02), take off the impeller and remove the key
(3.10) from the key groove on the shaft (3.09),

e) loosen the nuts (2.66) fixing the packing gland (2.05), take the stuffing box (2.01) off the
shaft (3.09). In the case of the pump with the mechanical seal, disassemble the pump in
accordance with the supplied instructions,

f) take the protective sleeve (2.26) or stopper ring (in the case of pumps with the mechanical
seal) off the shaft and the thrower (3.08) after the pressing screw (3.70) is partly loosened,

g) detach the bearing housing coupling (3.02) from the bearing housing,

h) using a puller, take the clutch plate off the shaft, remove the key (3.11), loosen bolts (2.61)
fixing the bearing cover (3.03) and slide it off the shaft carefully so that the rubber sealing
ring (3.86) is not damaged,

1) very carefully and slowly hitting with a rubber mallet in the shaft end on the impeller side and
supporting the end on the clutch side, move the shaft (3.09) with bearings (3.51) so that the
ordinary ball bearing (3.52) at the stuffing box side (2.01) is seated in the bearing seat on the
clutch side. Support the heavier part of the shaft and remove the stopper ring (3.56) which
restrains further movement of the bearing in the opening. Remove the shaft with the bearings,

J) loosen the bearing nut (3.53), bending the protection on the toothed washer (3.54) and take
bearings (3.51 and 3.52) off the shaft together with the bearings,
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k) loosen the nuts (1.61) fixing the insert (1.03) to the front wall of the pump housing (1.01) at
the inlet side before they are screwed out, hitting with a rubber mallet in the heads of
opposite bolts, hammer the insert out of the alignment fit and remove it from the housing
chamber together with the bolts (1.61) and the washer (1.26).

6.2.2. Reassembly;

The pump should be re-assembled in the reversed order as it was disassembled.

WARNING

Only technically fit parts, suitable for a specific type dimension, may be
installed in the pump.

When assembling the pump, use the overview drawing

recommendations:

and respect the following

- after the bearing is seated on the pump shaft at the clutch side, tighten a bearing nut (on

toothed washer) on the shaft and secure it against loosening,

- before the second bearing is seated, place the internal stopper ring on the shaft between the

bearings,

- ensure that keys and gaskets are placed as presented on the drawing,

- assemble elements with gaskets carefully to avoid damaging the gaskets,

- special attention should be paid to the mechanical seal to avoid damage to sliding surfaces

of co-operating rings.

7. Defects, their causes and troubleshooting.

L.P EFFECT POSSIBLE CAUSE TROUBLESHOOTING
1 Small delivery rate | -jammed suction pipe or impeller | - clean the pipe of impeller
of the pump ) :
- air cushion in the pipe replace the_plpe
- mount an air-vent valve
- too small NPSH value (inflow) | - open fully the valve at the inlet
of the piping pipe
- reverse rotation direction - change the phases of power
supply
- internal parts are worn (e.g.
. - replace worn parts
impeller)
- the pump or pipes not entirely | - .
underaerated or filled ventor il
- too low rotation speed - increase the rotation speed
2 Large pressure of - too high rotation speed - lower the rotation speed
the pump
3 High temperature of | - the pumping unit is misaligned | - align the pumping unit
bearings - large stresses in the pump or | - check connections of pipes to
resonant vibration in the pipes ports of the pump
- use vibration dampening
materials at connections
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- too large axial force

- check the balancing dicks of the
impeller (replace the impeller if
they are worn)

- wrong lubricant (quantity, | - replace the lubricant (fill up or
properties) remove)
- too large distance between |- adjust the distance between the

clutch plates

clutch plates in accordance with
information provided in the
Instruction Manual

4 Large leak at the
shaft sealing

- the packing gland is pressed
down to strongly or skewed

- check the packing gland (replace

if  necessity), re-adjust in
accordance  with  information
provided in the Instruction
Manual

- the shaft sealing is worn

- replace the sealing
- check the pressure of the
cleaning/buffer liquid

- the shaft protective sleeve is
worn (scratches, grooves)

- replace the sleeve together with
the sealing

- the pump works with vibrations

- check connections of the pipes
to the pump ports

- use vibration dampening
materials at connections

- the pumping unit is misaligned

- align the pumping unit

5 Leak from the pump

- damaged gaskets/rings

- replace gaskets/rings

6 Temperature
increase into the

pump

- too small NPSH value (inflow)
of the piping

- open fully the valve at the inlet
pipe

- the pump or pipes not entirely
underaerated or filled

- vent or fill

- too low delivery rate

- increase the minimum flow

7 Vibrations of the

- the pump or pipes not entirely

- vent or fill

(thickness, viscosity) are different
from the ones specified in the
order

pump underaerated or filled
- too small NPSH value (inflow) | - open fully the valve at the inlet
of the piping pipe
- internal parts are worn (e.g. | - replace the worn parts
impeller)
- the pumping unit is misaligned - align the pumping unit
- large stresses in the pump or | - check connections of pipes to
resonance vibration in the pipes ports of the pump
- use vibration dampening
materials at connections
- wrong lubricant (quantity, | - replace the lubricant (fill up or
properties) remove)
- the impeller is not balanced - clean and balance the impeller
- damaged bearings - replace
- too low delivery rate - increase the minimum flow
8 Overloaded motor | - properties of pumped liquid | - *

- the packing gland is pressed

- check the packing gland (replace
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down to strongly or skewed

if  necessity), re-adjust in
accordance  with  information
provided in the Instruction
Manual

- too high rotation speed

- lower the rotation speed”

- two-phase operation

- check the power supply
connection
- replace the fuse link

1) — contact manufacturer.
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8. Handling of the worn-out product.

All materials and parts left after repairs and operation of the pump should be removed without
detriment to the natural environment.

Guidelines concerning the handling of a product not suitable for further repairs and operation:

- plastic and rubber parts, metal parts, maintenance materials, lubricants, oils and paints must be
removed in accordance with applicable regulations concerning waste removal and scrap storage.

9. Documentation.

As arranged by the manufacture/supplier and customer/buyer.
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Attachment No. 1 Technical Maintenance Book

Technical Maintenance Book

(Remark: submit for inspection of repair and technical support personnel

of the manufacturer)

MacChing.........cocvvveiiiiiiee e, Manufacturer's NO.........cccevvveecvieeennee,
Type of work: inspection, overhaul, repair (description, Date
No. . Remarks .
how many hours did the pump / part work, etc.) Signature
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