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1. Introduction.

This Technical-Operational Documentation (T-OD) provides collection of information
and recommendations. Their observation ensures long and reliable operation of the
pump.

Personnel responsible for erection, operation and maintenance of the pump shall be
acquainted in details with the T-OD and shall know general rules of machine operation
and servicing as well as safety regulations.

Working conditions and the type of pumped liquid and its parameters shall conform
to the data determined in the confirmation of an order.

Application of the pump to operation in conditions other than those prescribed
requires the manufacturer’s consent.

All modifications and repairs in period of warranty shall be performed by repairmen
from Kielecka Fabryka Pomp ,Bialogon” S.A. or by a person (it can be user’s worker
too) authorized under the written consent of the pump manufacturer.

Inobservance of these rules absolves the manufacturer from responsibility for
possible damages or faulty operation of the pump unit.

The data plate according to Fig. 1.1 is fixed to the pump in visible place.

O——"%*'—— KIELECKA FABRYKA POMP°
BIALOGON "BIALOGON" S.A.
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Fig. 1.1. The data plate

The following data stamped on the pump shall be referred to in all questions
concerning the pump:

- all types of the pumps,

- the manufacturer’s number and the year built.

In case of ordering spare parts the name and number of a part according to Fig. 2.3
and Table 2 shall be given additionally.
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2. Technical description.

The subject of this T-OD is the impeller pump of type RZ-M or RX-M.
2.1. Application.

The single-stage horizontal impeller pumps of type RZ-M, RX-M are designed for

fluming and lifting contaminated liquids (containing solid substances) with specific
gravity close to that of water and temperature below 80°C. Type RZ-M pumps,
because of special design of their impeller, can be used for handling fibres containing
liquids.
Type RZ-M, RX-M pumps are especially suitable for pumping domestic sewage in
ships of unlimited steaming range. Diameters of solid substances shall not exceed

allowable values (Jz) determined in Table 1.

2.2. Parameters.

characteristic curves. Fig. 2.1 shows their working range.

Nominal parameters of RZ-M, RX-M pumps are given in Table 2.1 whereas

Table 2.1.
Parameters Nozzles acc. to
Ord.| Type size Q H n 50Hz | Ps b0Hz | Dz PN-72/H-02651
! " n 60H Ps 60Hz suction-ND | pressure-ND

m3/h m min™ kW mm mm mm

RZ-2M-50- 1420 3,0

. , d 2

1 200 30 9,6 1720 3.5 3 65 50

RX-1M-50- 2910 3,7
2. 30 20 25 65 50

160 3500 4,5

Ps - power rating of electric motor driving the pump

Jz - allowable size (maximum dimension) of impurities pumped with liquid.
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No of Type and parameter
Q[l/S] characteristi of pump

000 200 400 6.00 8.00 10.00 12.00 14.00 16.00 18.00 ¢
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B d2=140 [mm];
T~ n=2910 rpm
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20.00
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18.00 \
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14.00 \\ \

— 4.00

12.00 ‘\ \ i RZ-2M-50-200
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\Z | 500 dz - diameter of impeller

/
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Fig. 2.1 Working range.

2.3. Design.

The single-stage, horizontal pumps of type RZ-M, RX-M are of monoblock design -
see Fig.2.2. The pumps are driven by flange-type electric motors resting on foots and
provided with extended shafts fitted for mounting of pump impeller.

The pump consists of a helical pump casing (1.01) with a diffuser, impeller (1.02)
and a flanged connector (2.01) acting as a stuffing box.

The standard seat of stuffing box allows for application of packing cord (2.40) with
liquid seal (2.10) and gland (2.05) or for installation of radial packing (2.50) mounted in
the packing cover (2.06) and on the stopper ring (2.12).

Front wall of the casing, being the most exposed to erosion by impurities, is
protected by a special insert (1.03).

According to the type of pump the impeller is of unshrouded (RZ-M) or shrouded
(RX-M) design. The impeller is fixed on the shaft with a nut (3.16). Extended shaft end
is protected against wearing by a shielding sleeve (2.16) or (2.17).

The base of the unit consists of the motor feet’ (20) set on two separate brackets
(6).
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Table 2.2. List of parts

12

Stopper ring

Bielsko-Biata — for pump RX-1M50-160
* Mechanical seal type NUS1-38A1/A1

Item no Item no

acc. to Name of part acc. to Name of part
Fig.3 Fig.3
1.01 Pump casing 2.30 Gasket
1.02 Impeller 2.40 Sealant
1.03 Insert 2.50 Mechanical seal
1.21 Plug 2.51* Mechanical seal
1.22 Plug 2.60 Stud bolt
1.26 Gasket 2.62 Stud bolt
1.30 Gasket 2.66 Nut
1.31 Gasket 2.70 Lubricator
1.32 Gasket 2.71 Plug
1.33 Gasket 2.78 Pin
1.41 Manufacturer’s name plate 2.80 Seal ring
1.61 Stud bolt 2.81 Seal ring
1.62 Stud bolt 2.83 Lubricating oil selectol 1T0W/30
1.63 Stud bolt 3.08 Deflector
1.66 Nut 3.10 Key
1.69 Nut 3.16 Impeller nut
1.76 Rivet 3.62 Bolt
1.81 Seal ring 3.63 Bolt
1.82 Seal ring 3.64 Stud bolt
1.91 Hand of rotation plate 3.66 Nut
1.92 ~MADE IN POLAND"” plate 6.00 Bracket
2.01 Flanged connector 20.00 Motor
2.05 Gland 25.00 Bolt
2.06 Packing cover 30.00 Washer
2.07 Cover of * Mechanical seal type NUS1-30A1/A1
2.10 Liquid seal UU2PGF producer ZMM ,ANGA”
2
2
2

.16 Shielding sleeve

A7 Shielding sleeve
2.18 Shielding sleeve
2.20 Stop collar
2.21 Pipe

UU2PGF producer ZMM ,ANGA”
Bielsko-Biata — for pump RZ-2M50-200
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Fig. 2.2. Assembly drawing of the RZ-M, RX-M pump.
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2.4. Materials.
2.5. Motors.

3 x 440 V at 60 Hz

The basic parts of the pump are made of the following materials:
- casing, impeller, connector, insert: cast iron
- sleeve, impeller nut: seawater resistant steel.

The RZ-M, RX-M pumps are driven by marine quality flange-type electric motors
with foots (83/85 version) type mSg with special extended shafts.
Voltage: 3 x 380 V at 50 Hz

T N50Hz PsoH: Shaft
Ord. Ype Motor type N60Hz Psot:z . , Remarks
size — designation
min kW
1420 3,0
1 RZ-2M-50-200 mSg 100L-4B 1720 35 w4
2910 3,7
2 RX-1M-50-160 mSg112M-2 3500 45 W3




Table 3.1. Basic outside dimensions of type RZ-M; RX-M pumps.

Values in m.

Dimensions of

Nozzles dia. . . . opening: for
Dimensions of unit s
Ord. Pump size D nom auxiliary
installation
ds dt a f hi ha | ha | W | mi| m2| ni| n2 na | s1 Va2 B |®e2|Ea| F
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 |17118|19(20| 21
1 RZ-2M-50-200 6H* bO [100/606|165(225| 6b |[137(345|395(160(225| 65 | 18
<<
N | =
OIN|IO | OO
XIXIRIRN
2 RX-1M-50-160 | 65* 50 | 90 |491[177|180| 65 [106|345|395(190|255| 65 | 18 |9 | ¢
* Dnom 65, D =70 mm

'sdwind -ZY ‘IN-XY 8Yl 1O SUOISUBWIP 9pISINO dIseq MOoys 'S a|qe pue L'¢ 'bi4
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Openings of auxiliary installation

X : Open
1 denal.

Application

* "_’1 ‘ L'“aiolz:'([ A 1
Az

Flooding of the pump
Manometer connectors

B

Liquid drain the casing

E«
E>

Inlet and outlet of washing
liquid into the stuffing box
chamber. Opening E: to be
made acc. to need

Es

Inlet of washing liquid to
stuffing box with mechanical
seal

Gland leakage outlet

856/H-

Flanges dimensions acc. to PN-

74306

Dnom.

Dz Do | M do D3 g

N\

impell

prom. =0,6MPa for pumps with

er dia. number 160

50

140| 110 |4 M12 | 14| 90 | 16

me

65

P

160| 130 |{4| M12 |14 110 | 16

impell

prom.=1,6MPa for pumps with

er dia. number 200

[: [2‘ 3—5__(@_[[7_

A2

50

165 (125 (4|M16 |18 102 |20

outlet B

bR [ o5
g

180 (145 (4 |M16 |18 (122 |20

wiot
inlet

% p — pressure of washing liquid shall
\ be 0,01+0,02 MPa greater
4 than pressure in delivery nozzle
of the pump.

Fig. 3.1. Catalogue dimensions of RZ-M, RX-M pumps.
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4. Transportation and storage of pumping units.
4.1. Preparation for shipment.

The pump is shipped as completely assembled. Preparation for shipment consists of:

- draining liquid and drying,

- anticorrosive protection,

- closing inlet and outlet nozzles and auxiliary connections.

Anticorrosive protection, preparation for shipment, package and package marking
shall conform to governing technical requirements.

4.2. Transport.

Pumping units are transported as follows:

- in wooden case (export),

- without package.

During transport the units shall be protected against shocks, impacts, etc.

4.3. Handling.

Application of hoisting devices is recommended for handling the pumping units. The
unit shall be hooked up by means of lifting sling made of a chain, tarred rope or hemp
rope depending on weight of the unit and available sling.

Hooking up of the pumping unit is shown in Fig.4.1.

Protection against sliding of lifting sling.

1. screw two nuts (item no. 1.63 on
each of two stud bolts (item no. 1.67)

2. insert two plates with 9 dia. opening
under nuts (item no. 1.69) of each of
two bolts (item no. 1.61)

2

Fig. 4.1. Handling of the pumping unit.
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4.4, Storage.

It is recommended to store the corrosion-protected units in dry, ventilated, and free
of dust and caustic vapours rooms.

Ambient temperature shall not be lower than 278°K (5°C) and relative humidity of
ambient air shall not exceed 70%.

Because of harmful atmospheric influences the unpacked units shall not be left in
open air.

In case of longer storage or longer (over 3 months) down time of the unit the
sealant shall be removed out of the stuffing box, the inside of the pump shall be dried
and corrosion endangered surfaces shall be protected.
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5. Installation of the pumping unit in workplace.

5.1. Preparation.

- check if the unit is complete,

- remove protective substances,

- prepare required tools and devices,

- clean a foundation in a place foreseen for the unit, mark-out and make holes for
foundation bolts.

5.2. Placing the unit on a foundation.

Place the unit on a foundation and fasten it with four bolts to a foundation. Check
sets of the unit by placing a level on the flange of the outlet nozzle of the pump.
The setting may be adjusted by inserting adequate plates under brackets.

5.3. Connection of pipelines to the pump.

Suction and delivery pipelines shall be so fixed and supported as not to exert
external loads on the pump.
Installation of pipelines shall begin at the pump in order to eliminate external loads.

5.3.1. Suction pipeline.

Proper design and installation of the suction pipeline ensures reliable operation of the
pump.

The suction pipeline shall be so short and straight as possible, with minimum number
of elbows, valves and other fittings causing local hydraulic losses. The pipeline shall be
tight and protected against suction of air.

The suction pipelines shall be so laid as to exclude forming of air pockets. In order to
ensure proper venting the pipeline shall be laid with a slope not lower than 0,5% in the
pump direction.

Diameter of the suction pipeline shall be greater than or at least equal to the
diameter of the inlet nozzle of the pump. A gate valve or valve shall be installed at the
inlet nozzle of the pump. When the pump handles liquids causing clogging, the pipeline
shall be provided with cleaning hole enabling cleaning of the pipeline.

5.3.2. Pressure pipeline.

The pressure pipeline shall be laid with constant slope from the pump to the outlet
end of pipeline. When it is required to direct the pipeline downwards the venting valve
shall be installed in its uppermost point.

The following equipment shall be installed in the pressure pipeline, beginning from
the pump:

a) check valve, especially required in case of long pressure pipeline for protection
against unfavourable effects (i.e. tank overflow, water hammer) of abrupt
(emergency) stop of the pump,
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b) control (shut-off) gate valve used for setting of the proper forcing pressure and
for closing the outlet during start-up of the motor (minimum shaft power
demand),

c) manometer.

5.3.3. Additional pipe systems.

For necessity of protection of the shaft packing against unfavourable influence of
impurities from handled liquid and against suction in of air (a pump operates with
suction) the type RZ-M, RX-M pumps are provided with clean washing liquid supply to
the stuffing box.

Fig. 4 and Table 3 determine position and diameter of openings as well as quantity
and pressure of the washing liquid.

Depending on design of stuffing box the water supply is done through the following
openings:

E: or E2 - stuffing box with soft sealant

Es - stuffing box with mechanical seal

5.4. Electrical connections.

Wiring system shall be made in accordance with rules governing for the class of a
room in which the pump is installed.

The driving motor is fit for direct connection to the mains. For safety purpose the
motor shall be neutralized or earthed. The motor shall be protected against overload by
thermal circuit breaker and against shorting by fuse or by electromagnetic circuit
breaker. The protections shall be made by the user and shall be in accordance with PN-
58/E-05012 standard.

Person authorized for such works shall make the wiring works.
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6.

Start — up and shut — down of the unit.

6.1. Start — up of the unit.

6.1.1.

a)
b)

c)
d)

e)

6.1.2.

6.2.

a)

b)

c)
d)

Before first start — up the following shall be checked:

correctness of all mechanical, hydraulic and electrical connections,

if sealant is in stuffing box and if the gland is not tighten-up too much (it
concerns the stuffing box with packing cord),

effectiveness of the motor neutralization,

sense of rotation of the motor by switching it on for a short time (max 2-3
sec.). The motor sense of rotation shall be in accordance with an arrow on the
hand of rotation plate,

fulfill oil chamber of seal with oil selectol (2.83).

In order to start — up the pump the following shall be carried — out:

fill-up the pump and the suction pipeline with the handled liquid:

- in case of inflow operation, by full opening of the suction side gate valve and
slight opening of the pressure side gate valve,

- in case of suction operation, by venting the pump means vacuum installation
(with tight closed pressure side gate-valve) or by filling the liquid through one
of the A openings (A1 or A2) acc. to Fig.4 or through other opening in the
pressure pipeline - after filling it should be closed with plug or valve. The last
described method can be used on condition that the foot valve is provided in
the suction pipeline. In this case the pressure side gate-valve shall be opened
during filling the pump with liquid.

close the pressure side valve and check if the suction side gate-valve is fully

opened,

open the inflow of washing liquid to the stuffing box,

with the pressure side gate-valve closed start the electric motor and gradually

opens the gate until reaching required parameters.

Note: with the pressure side gate — valve closed start the pump can work not

e)

f)

longer than 3 minutes.

adjust pressure of the gland by uniform tightening of nuts so that to maintain
slights leakage from the stuffing box (stuffing box with packing cord). The
mechanical seal does not require adjustment during operation. Filling the pump
with liquid before start-up is necessary because start-up with ,dry sealant”
could cause its damage. Periodically refill oil in the sealing chamber (2.83).
during start-up watch indication of the ammeter. The measured current shall
not exceed the valve given on the motor rating plate.

Shut — down of the unit.

Shut-down of the unit shall be carried out as follows:

a)
b)
c)
d)

close the pressure side valve,

switch off the driving motor, watching coasting,

close the suction side valve (in case of inflow operation),
close the inflow of washing liquid,
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e) when the unit will not be used during longer time or in winter (possibility of
liquid freezing in the pump) the liquid shall be drained by the draining opening,

f) in case of failure in the pump system the motor shall be immediately switched
off (with the pressure side valve opened). Possible water hammer will be
absorbed by the check valve installed in the pressure pipeline.

The pump shall be shut down in the following situations:

- when the temperature of the motor bearing housing exceeds 50°C,

- when strong vibrations, knocking, impacts or friction occur in the pump or the
motor,

- when leakage from the stuffing box is too great and it is impossible to tighten
up the gland,

- when other causes accrue which disturb normal operation of the pump.
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7. Supervision and maintenance of the unit during
operation.

The following rules shall be observed during operation of the unit:

a) suction head shall not be greater and inflow head shall not be lower than the
value determined in the confirmation of order,

b) the driving motor shall not be loaded over the rated power indicated on the
motor rating plate,

c) the pump shall not be started without liquid (,dry”),

d) the pump cannot operate during long time when the pressure side valve is
closed (maximum 3 min.),

e) the suction side gate-valve shall be full opened during operation of the unit.

7.1. Maintenance of soft sealant stuffing box.

At first start-up of the pump and after every replacement of sealant the following
shall be done:

a) the gland shall be tightened up to such extent that the liquid heavily leaks out of

the stuffing box,

b) during operation gradually and uniformly tighten-up the gland in order to

decrease the leakage to dropwise.

The gland shall never be tightened up to extent the leakage stops at all.

It shall be periodically checked during normal operation if the stuffing box does not
warm up and if leakage from the stuffing box is not too great. Excessive leakage shall
be decreased by gradual and uniform tightening the gland.

When range of the gland adjustment has been depleted, the pump shall be shut
down and the sealant replaced.

During the replacement, the sealant behind the liquid seal in the stuffing box should
also be taken into account.

Check condition of shielding sleeve before installation of the new sealant. When
the surface of the sleeve shows seizings, burrs etc. the sleeve shall be replaced by a
new one.

Rings of the sealant shall be installed with cuts displaced by 90°. The tallow
impregnated cotton cord 10 x 10-size cut in 173 mm length sections shall be used as
sealant.

7.2. Maintenance of mechanical seal.

The mechanical seal does not require maintenance as long as it is tight. The seal
shall be disassembled after some time (about 5000 hours of operation) and its sliding
surfaces shall be checked for wear degree.

Worn-out sliding rings shall be replaced before the seal starts to leak. Cooperating
sliding rings: stationary and rotating shall be replaced both at once.

Disassembly and assembly of the mechanical seal shall be carried out according to
manufacturer’s servicing instruction. The mechanical seal can leak slightly in initial
period of operation, it shall stop after a few hours of operation.

Periodically refill oil in the sealing chamber (2.83).
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7.3. Safety regulations in operation.

Personnel employed at operation, surveys, maintenance and repairs of the pump
shall follow governing general rules of work safety. Especially the personnel must not do
the following:

- touch live electric wires,

- touch rotating parts of the pump,

- lean on operating pump or motor,

- carry-out repairs during operation of the pump,
- leave tools on the pump or motor after start-up.
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8. Disassembly and assembly of the pump.

8.1. The pump disassembly for repair.

The design of the type RZ-M, RX-M pumps allows to disassembly their parts
without necessity to disconnect inlet and outlet pipelines from the pump casing.

Disassembly of the pump shall be performed so as not to damage its parts.
Disassembled parts shall be placed on a soft base and protected against dirt and dust.

Close fitted parts shall be disassembled by means of a puller or pulling bolt.

After disconnection of the washing liquid pipeline from the stuffing box
disassembly of the pump shall be performed in the following order (see Fig. 8.1.):

a) undo nuts of stud bolts (1.66) fastening the flanged connector (2.01) to the casing
(1.01) and unscrew bolts (25) fastening the motor to the bracket (6),

b) by means of repelling bolts (3.63) push away the rotating unit together with the
connector and motor and then move it to a place convenient for further
disassembly,

¢) undo nut (3.16) fastening the impeller, take off the impeller (1.02) and remove the
key (3.10) out of the splineway,

d) undo nuts (2.66) fastening the packing cover (2.06) to the connector (in case of
the radial packing) or the gland (2.05) (in case of a cord sealant stuffing box) and
then undo nuts (3.66) fastening the connector to the motor (20). Remove bolts
(3.62) and take off the connector,

e) remove the stopper ring (2.12), radial packing (2.50) with the packing cover (2.06)
from the shaft. Disassembly of the radial packing shall be made according to
delivered instruction of its manufacturer,

f) remove the shielding sleeve (2.16) or (2.17), together with the deflector,

g) undo nuts (1.69) fastening the insert (1.03) to the front wall of the pump casing
(1.01). Knock the insert out of the casing-striking heads of opposite bolts (1.61)
with a rubber hammer.

8.2. Assembly of the pump after repair.

All parts shall be cleaned before assembly, especially surfaces for seals and fitted
surfaces. Only undamaged parts shall be used for assembly of the pump. In general the
order of assembly is inverse to that of the disassembly. During assembly one shall use
the drawing of the pump and consider the following recommendations:

- the assembly of parts with seals shall be performed with caution in order not to
damage seals,

- the mechanical seal shall be handled with special caution in order not to damage
sliding surfaces of cooperating rings,

- after assembling the impeller and fastening it with the nut check if the rotating
unit rotates free. If required, slacken nuts of bolts fastening the gland to the
connector,

- remember to tighten up all bolts and nuts. Bolt connections arranged on a circle
shall be tighten up in pairs.
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9. Technical surveys and repairs.

The majority of parts of the type RZ-M, RX-M pumps wear out during normal
operation of the pump. It concerns especially parts being in contact with handled
contaminated liquid, which wear out more intensively than those contacting clean liquid.

Because of difficulty to forecast the wear of pump parts in this condition, accurate
supervision shall be arranged which will cover the proper interrepair maintenance,
periodical technical surveys and repairs.

9.1. Interrepair maintenance.

The maintenance shall be performed continually between planned surveys and
repairs. Its methods and scope is described in Cl. 7 of this T-OD.

9.2. Technical survey.

The technical survey shall be made every month or every ca. 200 hours of the
pump operation. The survey covers:

- general assessment of technical condition of the unit based on visual inspection
of its external parts (stuffing box, pipelines, wiring system) and on acoustic
examination of rotating parts (motor bearings, rotating unit),

- wear degree assessment of hydraulic parts and wear rate during pump operation
based on manometric measurement of positive pressure head with closed
pressure side valve.

Remarks and proposals resulting from maintenance and survey of the pump unit
shall be recorded in ,Technical Maintenance Book” and presented to the repair personnel
of the user.

9.3. Routine repairs and their periods.

The following routine repairs are foreseen for the type RZ pump units:
- running repair after the first year of operation or after 2500 hours of pump
operation,
- general overhaul after two years of operation or after about 5000 hours of pump
operation.
Periods between repairs can be elongated or shortened depending on working
condition.

9.4. Scope of repairs.

9.4.1. The running repair covers:

- scrupulous cleaning of the pump,

- general survey of the rotating unit,

- checking of condition and wear degree of cooperating surfaces, especially those
of the impeller and of the insert and the shielding sleeve. In case of excessive
wear adequate parts shall be replaced,

- replacement of gaskets (if required),

- replacement of sealant,
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9.4.2.

maintenance of motor bearings (washing and greasing).

The general overhaul covers:

scope of the running repair,

in case of wear of the rotating unit - replacement of its parts,

checking the wear degree of the insert, the casing and the stuffing box and
replacement if required.

The technical survey of electric motor shall be performed within the framework of
the general overhaul:

clean and disassembly the motor,

measure resistance of the winding insulation against the motor casing,

blow the stator and the rotor through with compressed air and clean
scrupulously,

check condition of the shaft bearings,

check condition of the terminal box (replace gaskets and seal rings and repair
insulation damages if required),

perform maintenance of bearings (washing and greasing).
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10. Replaceable parts.

10.1. Ordering of replaceable parts.

the pump type (full designation),

manufacturer’s number of the pump,

year built,

The following data shall be provided when ordering replaceable parts:

number and name of the part according to the pump drawing (fig. 3) and Table 2.

10.2. List of replaceable parts.
ord. Part name Part number lacc. Quantity for
to the drawing 1T pump
1. Impeller 1.02 1
2. |Insert 1.03 1
3. | Shielding sleeve (for pump with cord sealant) 2.16 1
4. g::le)ldlng sleeve (for pump with mechanical 217 1

10.3. Dimensions of stuffing boxes and sealants.

A

dk;

L

- -

Fig. 10.1. Basic dimensions of stuffing

box and sealant.

The manufacturer supplies above listed parts on separate order only.
The manufacturer does not supply commercial parts.

The stuffing box
chamber - dimensions in|The cord sealant — dimensions in mm
T f mm
ype of pump Cross - Length of | Quantity
dw dxk I section the |developed |for 1 pump
cord (square) coil
RZ - 2M - 50 - 200 45 65 64 10 x 10 173 4
RZ - 2M - 50 - 200 35 51 51 8 x8 135 4
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11. Spare parts.

The manufacturer supplies together with the pump:
- 1 set of the cord sealant (soft sealant stuffing box), or
- two sliding rings and one sealing ring (mechanical seal), for replacement during
the period of warranty.
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