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Mr. Proprietor

Congratulations! You have just purchased an equipment of simple construction,
designed with the most advanced technology, with excellent performance and that
allows easy maintenance.

The goal of this Manual is to inform the user about the details of the equipment and the
correct techniques for Installation, Operation and Maintenance.

IMBIL recommends that the equipment is installed and cared for according to what is
recommended by the best practices and according to the instructions included in this
Manual, and used according to the service conditions to which it has been selected
(flow, total developed head, speed, voltage, frequency and temperature).

IMBIL cannot be held responsible for faults caused by the inobservance of the service
prescriptions and recommends that this Manual is used by the personnel responsible for
installation, operation and maintenance.
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Pumping Solutions
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In case of consultation about the equipment or when ordering spare parts, indicate the
part code, model, pump line and also the serial number found on the identification plate
and engraved on the suction flange.

NOTE: IMBIL requests that the customer fills out all the data right after receiving
the WARRANTY TERM of his/her equipment and sends the stub to IMBIL, making
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INTRODUCTION

Inspect the equipment as soon as you receive it and check it against the
invoice, immediately reporting parts that may be missing or damaged. Make sure no damage
has occurred during transport and in case it did happen report the incident as soon as possible to
IMBIL.

TRANSPORT

The transport of the coupled set or separate equipments must be done with care and
according to the safety standards.

Before coupling the engine to the pump motor they must be transported through the
liting eye or by chains or belts tied underneath the suction flange and bearing, as shown in the
figure below:
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STORAGE

When it is necessary to store a pump until it can be installed, the protective flanges

of the nozzles or any other protection sent by Imbil should not be removed.

The bearings receive lubrication at the factory which protects them from oxidation
for a short time.
In pumps stored for more than 30 days, special precautions will be required:
=  Remove the packings to avoid corrosion of the bushings.
= Sprinkle oil on the bearing housing and pump every 30 days.
= Manually rotate the shaft weekly so that all the mobile parts can be lubricated.

NOTE: Before pump installation clean the protections of the shaft end, sleeve and flanges
with the appropriate solvent and follow the instructions of this Manual.

LOCATION

Choose the installation site so that it meets the following requirements:

It is easily accessible to inspection and maintenance.

It is above flooding level.

There is enough space to remove the engine.

The foundation is stable so that it does not move horizontally and/or vertically,
allowing the pump to be supported by the piping.

The identification plates of the pump and engine are visible.

There is enough air circulation around the engine to assure perfect refrigeration.

FOUNDATION

The pump should preferably be installed in a horizontal position. Use a single baseplate
for the pump and engine on a permanent foundation of concrete or structural steel with
enough mortar to absorb all normal vibrations, preventing the equipment from

suffering distortions or having the alignment compromised.
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BASE LEVELING AND FIXING

Put the anchor bolts in the holes made in the foundation block under the holes of the
base.
Introduce specific mortar around the anchor bolt and under the baseplate through the
existing holes for a solid fixation and a vibration free operation.
Tighten the anchor bolt nuts after the mortar cure, checking the transversal and
longitudinal leveling with high precision. If it is unleveled, add fine plates between the baseplate
and the Chock for correction.

shims ___ r Anchor Bolt

Base Leveling °“°°"—| i - Cement

Foundation Block
|

Baseplate

Cement
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COUPLING ALIGNMENT

Carry out the alignment with the suction and discharge piping already connected.
With the aid of a dial indicator or, in its absence, a metallic ruler and feeler gauge,
remove axial and radial misalignment to avoid vibrations during life cycle of the equipment.

Alignment with Metallic
Radial Control Axial Control Ruler and Feeler Gauge

Metallic ruler

-

Feeler
Gauge
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If there is a belt drive, the shafts of the pump and driver must be parallel, the pulleys

aligned between one another, and the belts correctly stretched.

Alignments: The radial and axial misalignments must be within a tolerance of 0.3 mm,
complying with the clearance between the engine and pump shaft necks, as specified by the coupling
manufacturer.

For increased safety during operation, a Coupling guard or an Actuation protector,
according to Law 65/4 Decree MTb 3214 (NR 12 item 12.3).

GENERAL RECOMMENDATIONS FOR PIPINGS

For suction and discharge piping

The piping must be connected to the pump flange only after the curing of the mortar
for baseplate fixing.

To avoid pressure losses, the piping must be as short and straight as possible, and the
curves, wherever necessary, must have long radius.

The pump cannot work as a support for the piping. The piping flanges must be
connected to pump flanges, totally free from stresses, so as to not transmit forces to the pump
casing, and avoiding misalignment and its consequences.

When the pumped liquid is subject to extended temperature variations, expansion
gaskets must be provided.

Suction piping only

If there is a positive suction head, the horizontal segment of the suction piping should
be installed with a slight inclination towards the suction tank. In case of a negative suction head,
there should be a slightly negative slope in the direction of the suction reservoir, avoiding the
formation of air pockets. See pictures on page 9.

The nominal diameter of the pump’s suction flange does not determine the suction
piping nominal diameter. The speed of the liquid flow should be between 1 and 2 m/s. When a
reduction is necessary, it should be eccentric, positioned with the cone in downward position,
thus avoiding the formation of air pockets. See pictures on page 10.

When a foot valve is applicable, generally a filter is required in order to prevent foreign
bodies from entering the pump. Ensure that the valve passage area is 1.5 times larger than the
area of the pipe and the free passage area of the filter is 3 to 4 times larger than the area of the
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piping.

In installations with a positive suction head, it is advisable to install a valve to block
the liquid passage. Ensure that during pump operation the valve remains fully open.

It is advisable to avoid assembling more than one pump in a single suction line,
especially when the absolute pressure in this pipe is less than the atmospheric pressure during
pump operation.

A valve should be provided for each pump in installations where several pumps have
the same suction reservoir and there should be a connection between the tank and the suction line
by piping with eventual bends with angles smaller than 45 degrees.

Discharge piping only

It is necessary to install a discharge valve for flow and pressure regulation right after
the pump’s discharge flange.

When the length of the discharge piping is relatively large and pump’s total elevation
head is greater than 15 meters, it is recommended to install a check valve between the pump
outlet and the discharge valve.

When the piping diameter is different from the diameter of discharge flange, a
connection must be made through a concentric reduction.

Provide relief valves whenever there is a need to purge the air.

For pumps installed in a parallel position, each pump should have its own check valve in
order to prevent back flows or overloading the foot valve, when one of the pumps is turned off.
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| GETTING READY FOR OPERATION

If the equipment is installed in an environment with explosion potential make sure

that the engine is explosion proof.

Rotation direction:

Check if the rotation direction is correct: Serious accidents can happen if the pump is

started with the wrong rotation direction.

1.  Remove the engine from the power source.
Uncouple the engine shaft from the pump shaft.

2
3. Separate those two shafts.
4

Turn the engine on and check if its rotation direction is in accordance to the rotation

direction indicated on the pump bearing housing.

5. Remove the engine from the power source and align the pump-motor shafts.

Impeller clearance:

The procedure for the adjustment of the impeller clearance must be rigorously followed.

An inadequate clearance adjustment may result in spark, heat generation and damage the equipment

Before operating the pump, the impeller clearance must be checked. This check will

help to guarantee that the pump will operate freely and with an optimum efficiency, contributing

to a longer life cycle and lower energy consumption.

Hereafter we present the recommended clearance between the impeller and plate in

relation to the operational temperature. Any value above the recommended levels will result in a

significant performance loss.

Temperatura Mancal 1 Mancal 2 Mancal 3

in. (mm) in. (mm) in. (mm)

-20 to 200°F (-29 t093°C) 0.005 (0.13) 0.008 (0.20) 0.015 (0.38)
Up to 250°F (121°C) 0.006 (0.15) 0.009 (0.22) 0.016 (0.41)
Up to 300°F (149°C) 0.007 (0.18) 0.010 (0.25) 0.017 (0.43)
Up to 350°F (177°C) 0.009 (0.22) 0.012 (0.30) 0.019 (0.48)
Up to 400°F (204°C) 0.010 (0.25) 0.013 (0.33) 0.020 (0.50)
Up to 450°F (232°C) 0.011 (0.28) 0.014 (0.35) 0.021 (0.53)
Up to 500°F (260°C) 0.012 (0.30) 0.015 (0.38) 0.022 (0.56)

10
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Temperatura Mancal 1 Mancal 2 Mancal 3
in. (mm) in. (mm) in. (mm)
Up to 550°F (288°C) 0.013 (0.33) 0.016 (0.41) 0.023 (0.58)
Up to 600°F (316°C) 0.014 (0.36) 0.017 (0.43) 0.024 (0.61)
Up to 650°F (343°C) 0.016 (0.40) 0.019 (0.48) 0.026 (0.66)
Up to 700°F (371°C) 0.017 (0.43) 0.020 (0.50) 0.027 (0.69)

Bearing lubrication:
The bearings must be lubricated correctly to assure that there is no generation of
excessive heat that would result in a reduced bearing life.

ATTENTION The pumps are supplied without oil in the bearing housing.

Fill the bearing with oil through the plug located at the top part, until the oil level
reaches the center of the level display. Use the oil recommended in the chapter: Bearing
Housing Maintenance.

Sealing liquid:

If the pressure in the stuffing box is superior to the atmospheric pressure and the
pumped liquid is clean, a leakage flow of 40-60 drops per minute is generally enough to lubricate
and cool the packing rings and a sealing liquid from an external source is not necessary.

A sealing liquid from an external source is necessary when:

. Abrasive particles in the pumped liquid can damage and quickly erode the

shaft’s protector sleeve.

e The pressure in the sealing box is lower than the atmospheric pressure.
Therefore, whenever is necessary to have a sealing liquid from an external source,
make sure that:

e theliquid is clean and compatible with the pumped fluid.

e the pressure is be 1 kg/cm? above suction pressure. The piping must be

connected to the stuffing box connection; recommended dripping
is about 40-60 drops per minute.

11
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General arrangements before start up:

Make sure the pump-motor train is aligned and well fixed on the baseplate, and that the
suction and discharge flanges are well connected to the piping.

Prime (fill up) the pump and suction piping, eliminating the air. Manually turn the pump
shaft to assure good priming. If necessary, priming can be done by using vacuum pump.

Whenever there is a suction valve it must be maintained totally open. The suction
valve should never be used to regulate the pump flow, in order to avoid the possibility of
cavitation. It must be used only for isolating the pump during maintenance.

The discharge piping must be closed at start-up to avoid overloading the engine and
the power supply..
After reaching normal speed in a few seconds, slowly open the discharge valve so

as to regulate the pump capacity.

Immediate steps after the beginning of operation:
Make sure the equipment operates without vibrations and abnormal noise. Control the
values of the net voltage and the current of the electric motor.
Control the bearing temperature; it shall not exceed 82°C.
Adjust the packing by tightening the nuts of the gland in a uniform way, regulating the
dripping velocity.

Check the suction and discharge pressure and the flow rate.
Control the above items every 30 minutes during the first operating hours, every

hour during the next 10 hours operation and then weekly.

Steps for the pump stoppage:
Close the discharge valve.
Close the suction valve when is necessary to carry out maintenance
services.
Turn off the driver observing a gradual stop of the equipment.

Close the auxiliary piping if present.

12
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MAINTENANCE

NOTE: A routine maintenance program significantly increases the durability of the pump.
Carrying out maintenance in an appropriate way will assure that the equipment will
operate without failures for a longer time and will require less spare parts.

Maintenance planning:

Next we present a few procedures that will help increase the life cycle of the equipment.

ROUTINE MAINTENANCE
e Bearing lubrication
e  Sealing monitoring
e Vibration analysis
e Discharge pressure monitoring

e  Temperature monitoring

ROUTINE INSPECTIONS
Check the level and conditions of the lubricant oil through the acrylic display installed
in the bearing.
Check for abnormal noise, vibrations and bearing temperature.
Inspect the pump and piping to assure there are no leaking spots.
Check the stuffing box/packing rings or mechanic seal:
Mechanic seal: there should no leakage;
Packing gland: if there is excessive leakage, tighten the nuts of the gland and if
necessary replace the packing rings.

INSPECTIONS DURING THE FIRST THREE MONTHS OF OPERATION

Check the foundation and if the screws are tight in it.

If the pump has been idle, check the gaskets and replace them if necessary.

The bearing lubricant oil must be changed at least every three months (2000 hours) or
more frequently if there is any critical condition in the working atmosphere of the equipment, which
can contaminate the lubricant easier. If it is noticeable through the acrylic display the oil has a
different color and there are contaminants it must be immediately replaced.

13
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Check the shaft alignment and realign it if necessary.

ANNUAL INSPECTIONS

Check the flow, pressure and power consumed by the pump. If the pump performance
no longer meets the requirements of the process and the system has not been altered,
the pump must be disassembled, inspected and the worn out parts must be
replaced. If the problem persists an inspection of the entire installation must be carried out.

Bearing housing maintenance:
LUBRICANT OIL

ATTENTION The pumps are supplied without oil in the bearing housing. At
operating site, the bearing housing must be filled with oil to the correct level.

Remove the plug located at the top of the bearing housing and add ail until the level
reaches the center of the acrylic display. After completing, put the plug back into the bearing housing.

CORRECT LEVEL
DISPLAY

The first bearing oil change should be done after the first 200 hours of equipment
operation. Afterwards, the lubricant oil changes must happen after every 2000 hours of
operation or every 3 months (whichever happens first).

It is also recommended to disassemble and wash the bearing every 2 years.

Next we present the approximate amount of lubricant that must be used for each model:

14
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Size ML
Bering Housing 1 400
Bering Housing 2 1400
Bering Housing 3 3000

RECOMMENDED OILS

MANUFACTURER| UP TO3000 rpm ABOVE3000 rpm
Castrol Hyspin — 68 Hyspin — 46
Atlantic Eureka — 68 Eureka — 46

Esso Turbine oil — 68 Turbine oil — 46
Mobil Oil DTE -26 DTE-24
Ipiranga IPTURAW - 68 IPTURAW -—46
Petrobras Marbrax TR — 68 Marbrax TR — 46
Shell Tellus — 68 Tellus — 46
Texaco Regal R & O - 68 Regal R & O - 46

Packing maintenance:
If the packing gland has already been tightened more than 8 mm and still there is
excessive leakage, change the packings in the following way:

Loosen the nuts from the packing gland, which is split, push the halves to the side of the
base cover and remove the packing gland.

Carefully remove the packings with the aid of a flexible rod, clean the stuffing box,
removing eventual residues.

Check the surface of the protector sleeve, which must be smooth, without burrs or
marks that might damage the packings. In case the protector sleeve has marks, it can be re-
machinined at its external diameter with a maximum material removal of 1 mm, or it must be
substituted.

The packings are normally supplied as continuous straps, which must be sectioned into
rings with oblique extremities with the appropriate size in relation to the shaft sleeve diameter, and

mounted as instructed below

15
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Oblique Cut of the Packing

To cut the packing rings, it is advisable to use a simple device as illustrated below:

Device to cut the packing
rings

After cutting the first ring, assure that its size is correct for a perfect adjustment in the
stuffing box.

Spread a thin grease coating in the external and internal diameters of the packing rings,
and assemble one at a time in the following order:

e  Two packing rings
e Alanternring
¢ Remaining packing rings

Move the second ring seam about 120 degrees in relation to the first ring, and so on,
until placing the last packing ring, as shown in the picture below:

Position of the rings
staggered by 120°

16
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Check if the shaft can rotate after assembling each ring. Position the packing gland
pressing the last ring, and manually tighten the nuts. Turn the shaft to assure that it does not touch
the packing gland.

Adjustment of the impeller clearance:
A change in pump performance may be noticed whenever there is a pressure or flow
decrease or an increased power consumption. The pump performance can be
improved by adjustment of the impeller clearance. Next we will explain the procedure
to adjust the impeller clearance:
Remove coupling guard and uncouple the pump.
Mount a dial indicator fixed in a base with the rod on the shaft end as shown in the
picture.

Loosen the nuts of the adjusting screws. Drive the screws back approximately two turns.

Tighten every lock screw conducting the bearing housing cover towards the bearing
housing until the impeller touches the casing. Turn the shaft to assure that the impeller
touches the casing.

COVER

BEARING HOUSING
LOCK SCREW =
NUT

Zero the dial indicator and loosen the lock screws approximately one turn.

Tighten the adjustment screws until they touch the bearing housing.

Now tighten the adjustment screws making the bearing housing cover move away
from the bearing housing until the dial indicator shows the appropriate clearance
recommended in this Manual.

17
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6300A

o

3010 (6310

1100

5

510

420 Bull eye

510 Casing Drain Plug (Optional) 3150 Foot

520 Magnetic Drain 3260 Bearing End Cover

627A Screw 3712 Bearing Locknut and Lockwasher
6278 Screw 4110 Cover

800 Vent 4132 Shaft Sleeve

900 Plug 4200 |Seal Chamber (Mechanical Seal)
1100 Casing 4330.1 |INPRO Oil Seal (Optional)

1500 Adapter 4330.2 INPRO Qil Seal (Optional)

2100 Shaft 4400 Gland

2200 Impeller 4590 Casing Gasket

3010 Radial Bearing 6300A [O-ring Bearing Housing

3013 Thrust Bearing 63008 |O-ring Impeller

3130 Bearing Housing 6310 O-ring Adapter

REF. DESCRIPTION REF. DESCRIPITION

18
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PROBLEM PROBABLE CAUSE SOLUTION
: Stop the pump and check if the pump and
The pump was not primed suction line are filled with liquid
Suction line obstructed Remove the obstructions
Impeller clog_geq with material other than Remove the impeller obstruction
the pumped liquid
The pump doesn’t pump Change the rotation direction according to

Wrong rotation direction the arrow indicated on the bearing housing
or pump casing

Consult the factory for appropriate
submerging. Use vortex breakers in

Foot valve or suction piping
insufficiently submersed

the tanks.

The suction height is excessive Decrease the suction height

Air leaking through the packings Substitute the packings.

Air leaking through the stuffing box Substitute or readjust the
packingrings/mechanic seal

Impeller partially clogged Clean the impeller

Insufficient Flow Exgessive clearance between the impeller and| Adjust the c]earance between the impeller
casing and the casing.

and Pressure Assure that the suctions line and the

suction valve are completely open

Insufficient pressure at suction h
P and clean, free from obstructions

Impeller worn out or broken Check and replace the impeller

if necessary
The pump was not correctly primed Prime the pump again
Pump stops pumping after . . . Re-adjust the piping to eliminate the air
the start up Air bubbles or vapor in the suction line bubbles
Air leaking into the suction line Eliminate the leaking
Incorrect aligning Realign the pump and driver
Heating of Rollers Inadequate lubrication Check if the Iubrlcar_1t used is tr_1e one
recommended and if the level is correct
Incorrect aligning Realign the pump and driver
Impeller partially obstructed causing . ) .
unbalancing Eliminate the impeller obstruction
Impeller or shaft broken or dented Replace if necessary
Pump with abnormal Foundation is not rigid Check the tlghtenlng of the fixation screws
R . X of the pump and driver
vibration or noise - -
Rolling bearings worn out Replace
Suction or discharge piping are not Fix it appropriately according to the
adequately fixed technical standards

Locate and correct the cause of the

Pump s cavitating cavitation in the system

Gland is not adequately adjusted Tighten the gland nuts

Stuffing box incorrectly packed Check the packing and readjust the packing
Excessive leaking rings
through the sealing box Mechanic seal worn out Substitute the worn out parts

Check and correct the lubrication
and refrigeration of seal
Protector sleeves worn out Rework or replace if necessary

Overheating of mechanic seal

Consult the factory. Install a flow

Pressure and flow above specified . .
regulation valve, decrease impeller &

Liquid viscosity different from Check the viscosity of the pumped
Engine working with specified liquid
overcurrent Packings too tight Readjust the packings and

replace it if necessary
Check if internal wear parts and clearances
are adequate

Friction on the rotating parts
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RECOMMENDED SPARE PARTS

IMBIL recommends the following spare parts for a continuous operation period of

2 years:
o Impeller
e  Shaft

e Protector sleeve

e 1 set of bearings
e Retention ring

e Lock washer

e Locknut

o 1 setoflip seals
e Packings

e  Gasket set

e  O-ring set

e  Complete mechanic seal (if used).
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