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NOTE:
The information contained in this book is intended to assist operating personnel by providing
information on the characteristics of the purchased equipment.
It does not relieve the user of their responsibility of using accepted engineering practices in the
installation, operation, and maintenance of this equipment.
Any further questions, contact SAM Engineering (Pty) Ltd +27 (0) 11 823-4250.

Introduction | Pump Identification

PURPOSE OF MANUAL
This manual is furnished to acquaint you with some of the practical ways to install, operate and maintain
this pump. Keep it handy for future reference.

WARRANTY
See your sales contract for coverage.

PUMP IDENTIFICATION

SAMCO PUMPS
MODEL

SER. NO.

FLOW (m³/hr)

HEAD (m)

MAX. DES. PRS (kpa)

IMP. DIA. (mm)

MOC

RPM
SAM Engineering (Pty) Ltd
Tel: +27 11 823-4250

These pumps are designated by serial number, model, size, and M.O.C. This information is stamped on an
identification plate and affixed to the pump frame or casing.
Permanent records are kept by the factory and filed by serial number.
The pump nameplate contains the following information:
1. SERIAL NUMBER – Composed of certain groups of numbers. All groups are necessary for
identification. TYPICAL EXAMPLE: P 2081 / 98
2. MODEL – NSR, followed by SIZE – Composed of three (3) groups of number.
EXAMPLE: 4 x 3 x 11 – First number (4) is the ASA suction flange size in inches, second number (3) is
the ASA discharge flange size in inches, the third number (11) is the nominal maximum impeller
diameter in inches.
3. IMPELLER DIAMETER – This number is the impeller diameter in millimetres as supplied by the factory.
EXAMPLE: 265
4. FLOW – Design flow rate in cubic metres per hour.
5. HEAD – Design head in metres.
6. MAX. DESIGN PRESSURE – This refers to factory standard hydrostatic test pressure for hydraulic end
of pump.
7. M.O.C. – Material of construction of pump shown in abbreviated form and in four parts.
EXAMPLE: CI/SS/CI/EN8 – where casing, stuff box and wear plate (if fitted) are in Cast Iron / impeller
in Stainless Steel / frame is in Cast Iron / shaft is in EN8
8. RPM – Design speed of pump to achieve design flow and head.
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Location of Pump | Foundation | Setting Baseplate/Soleplate

LOCATION OF PUMP

To Level Plate

Pump location is very important. Consider the
following points when determining final location of
the pump:

Use a sensitive graduated-tube spirit level reading
to 10 seconds per graduation (0.42 mm/m) and
provided with a screw adjustment. The length of
the frame of the level has no bearing on its
accuracy as this is determined by the shape of the
glass tube. During long levelling operations grasp
the level by its ends rather than in the middle as
the warmth of the operator’s hands may affect the
bulb’s accuracy.

1. Provide working area to service packing gland
assembly, driver coupling and lubrication of
pump.
2. Plan for lifting facilities of sufficient size to
install or remove pump components. Provide
ample head room and an area near the lifting
device to lay out the columns, line shafts,
discharge head and driver motor.

Clean and stone the top of the baseplate and place
the level on the top of the baseplate as shown in
Figure 6-1. Adjust shims (and/or wedges) under
baseplate until level reads within .1mm. Place level
in position 2 and level baseplate in this position.
Continue moving level around baseplate until it is
level within .1mm in all directions.
Set the soleplate as shown in Figure 7-1.

3. Check voltage, phase and frequency of power
source. Be sure it matches motor requirements
that are stamped on motor.

FOUNDATION

Grouting - Grout compensates for unevenness in
the foundation and base, and distributes pump
weight over entire foundation. It also prevents the
pump from shifting after mounting and alignment.
Grout the, pump baseplate to foundation as
follows:

A substantial reinforced concrete foundation built
on a solid base is required to form a rigid support
and maintain plumb.
The foundation should be poured without interruption to within 12 mm to 38 mm of finished height.
The foundation’s top surface must be well scored
and grooved before the concrete sets to provide a
bonding surface for grout. Depending on type of
plate used, set foundation bolts in concrete as
shown in Figures 6-1 or 7-1. The imbedded tube
around the bolts at top of concrete allows flexibility to align bolts with holes in plate. Provide enough
bolt length to accommodate grout, shims, plate
thickness, nuts and washers. Permit the foundation
to cure for several days before shimming and
grouting the plate.

1. Protect tapped holes in baseplate (temporarily
install head fastening bolts).
2. Soak the concrete foundation with water.
Remove all remaining pools of water before
pouring grout.
3. Use a non-shrinking grout. Read grout
manufacturer’s instructions.
4. Pour grout through openings in baseplate.
While pouring, tamp to fill all cavities and
prevent air pockets.

SETTING BASEPLATE OR SOLEPLATE

5. All shims should remain in place permanently.

The baseplate should be set on levelling shims
which rest directly on the concrete foundation. The
foundation should be smooth and level to distribute the load evenly on the shims. A thin metal
plate levelled in a puddle of mortar or grout is
often the easiest way to achieve this level and
smooth surface. Use thick shims wherever possible
to reduce number of shims used, and avoid a
spongy shim base.

6. Retighten foundation bolts after grout is
thoroughly hardened. Recheck alignment.
Grout the soleplate in a similar manner, except:
1. Build a form (plywood or thin planking) around
the foundation leaving opening on top along
edge. Provide a form around pit opening to
seal off grout.

CAUTION: Do not use levelling nuts to level the
base. Use shims and a sensitive spirit level.

2. Pour the grout into the opening from one side.
Agitate in place to eliminate air pockets.

Reliable, trouble-free and efficient operation of a
VP pump depends on the correct
alignment of motor and driven shafts. The settling
of the foundation; or a shifting of driver motor or
discharge head on the foundation can cause misalignment, vibration and bearing failure.

3. After 14 days, paint exposed edges of grouting
to prevent air and moisture from contacting
grout.
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Short Length and Long Length Pump Installation

SHORT LENGTH PUMP INSTALLATION
1. Attach a suitable lifting device to the lifting lugs on the discharge
head and lift it to a vertical position over the sump.
CAUTION: When lifting the pump from a horizontal to a vertical position, do not drag or slide the bowl assembly.
2. Check lubrication requirements for bowl assembly.

FACTORY
ASSEMBLED

3. Align pump over sump with discharge opening positioned to
connect to discharge pipe. Lower it into the sump aligning the
connecting holes in the head with the tapped holes in the
baseplate (or soleplate).
4. Fasten head to baseplate using screws provided. Connect piping.
5. Install driver motor to head, using screws provided.
6. Connect power line to driver motor. Check rotation (counter
clockwise looking down), before coupling to pump shaft.

LONG LENGTH PUMP INSTALLATION
Pre-Installation Preparation: Lay column section
on suitable timbers convenient to foundation.
Inspect and clean all threaded portions of
columns, line shafts and couplings. If threads are
damaged or burred, repair with thread file. The
odd length column (not an even 1.5 or 3 meter
length) is the top column and is connected to the
discharge head. Check line shafts for
straightness. The shafts must run true within
.127 mm TIR. Straighten before continuing
installation. Butt end of shaft must be clean and
free of burrs.

COLUMN

General — DO NOT apply oil to threads of line
shaft before screwing to coupling. (Only stainless
steel pump shaft is lubricated. All line shafts have
LEFT HAND threads. Use pipe compound on
column threads before screwing sections
together.

BOWL
ASSEMBLY

CAUTION: To prevent damage to the pump during
start up, all line shaft faces must butt inside line
shaft couplings.

DISCHARGE
HEAD

LONG LENGTH PUMPS
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Head Column and Bowl Assembly

W OOD SUPPORT
BLOCK

7. Assemble bearing into retainer LOCK BEARING
INSIDE RETAINER WITH SNAP RING. Slide
bearing retainer down line shaft over shaft
sleeve into pipe coupling.

HEAD, COLUMN AND BOWL ASSEMBLY
1. Attach suitable lifting device to bowl assembly
and lower into sump. Secure bowl to
foundation and remove lifting device.

CAUTION: Be sure to install snap ring. If neglected
complete pump must be removed from sump.

2. Screw lower line shaft coupling and line shaft
to pump shaft. Use Loctite anti-seize
compound on stainless steel pump shaft.

8. Continue assembling line shafts, line shaft
couplings, pipe columns, couplings and
bearing retainers until column is complete.

Open Line Shaft - Screwed Type Construction

Enclosed Line Shaft — Screwed Type Construction

3. Attach suitable lifting device to pipe column
and lower it over line shaft. Be careful not to hit
shafting while lowering pipe. Then screw to
pipe column adapter on top of bowl.

9. Screw lower line shaft coupling and line shaft
to pump shaft. Use Loctite anti-seize
compound on stainless steel threads.

4. Screw pipe column coupling to pipe column.

10. Slide enclosing tube over pump shaft and
screw onto adapter bearing. Fill enclosing tube
section with SAE-l0 oil.

5. With lifting device still attached to pipe
column, disconnect device securing bowl
assembly to foundation.
6. Lower bowl assembly and column into sump
until securing device can be attached to pipe
column below coupling. Remove lifting device.
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Head Column and Bowl Assembly

SHAFT SIZE
(Size in millimeters)

OIL CAPACITY PER
3 METRE SECTION

25

475ml

30

950ml

38

1425ml

42

950ml

55

1425ml

DRI VER

11. Slide line shaft bearing over shaft and screw
into enclosing tube.
12. Slide next section of enclosing tube over shaft.
13. Attach lifting device to pipe column. Lower it
over shaft. Be careful not to hit shafting while
lowering pipe.
14. Screw pipe column to pipe column adapter on
the bowl assembly.
15. On long pumps, stabiliser should be installed
at column joints every 10 and 12 meters
alternately. Position stabiliser on enclosing
tube and connect pipe column coupling to pipe
column.
16. With lifting device still attached to pipe
column, disconnect device securing bowl
assembly to foundation.
17. Lower bowl assembly and pipe column into
sump until securing device can be attached to
the pipe column below pipe column coupling.
FACTORY
ASSEMBLED

18. Remove lifting device.
19. Continue assembling line shaft couplings, line
shafts, enclosing tubes, bearings, stabilisers,
columns and couplings until column and line
shaft is complete.
Flanged Type Pipe Construction
CAUTION: There is a 1.6 mm – 3.2 mm gap
between flanges on pipe up to 300 nb and 12.7
mm gap on pipe 350 nb and up. Do not try to pull
up bolts and deflect flanges until they meet.
Serious damage may result.
Assembly is similar to screwed type construction
except the column sections are bolted together.
Follow previous steps. If column is equipped with
welded-on lowering pads, use them to secure
column to foundation.
Assemble bearing into the bearing retainer then
lock it inside the retainer with snap ring. Slide
bearing retainer down line shaft over sleeve into
bore of column flange. BE SURE TO INSTALL SNAP
RING.
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Oil or Water Lubrication | Unitank Assembly | Discharge Head

OIL OR WATER LUBRICATION

DISCHARGE HEAD

Enclosed line shaft pumps require lubrication of
the line shaft. Oil, supplied by an oil reservoir
attached to the discharge head, or fresh clean
water, supplied from the customer’s water source,
may be used for lubrication.

Before installing the discharge head, check the
lubrication piping requirements as it sometimes
must be installed before bolting the head to the
foundation. Check the type of column construction
to determine type of column connection to the
head.

Water is normally used where cooling and flushing
of the line shaft is necessary. Connect customer
water pipe line to the tension bearing in the packing gland assembly.

Connecting Discharge Head To Column - Inspect
and clean all threaded and mounting surfaces of
the discharge head including bolt threads for
piping and packing gland connections.

If an external flush line is used to flush sand from
the suction bell bearing, the pipe plug is removed
from the suction bell and the external flush line is
attached. With this setup, the suction bell bearing
is not grease packed.

1. Attach suitable lifting device to discharge head
lifting lugs.
2. Lift it up and align discharge head over top of
the line shaft and pipe column.

UNITANK PUMP ASSEMBLY
3. Lower discharge head to column — line shaft
slides up through the centre of the head.

Location of Unitank Pump

4. Apply thread compound to column then attach
to the head. Columns 200 nb and smaller
screw directly to the head; 250 nb and 300 nb
must first be directly screwed into an adapter
which bolts to the head. Flanged columns bolt
directly to the head.

1. Install as near suction supply as possible, with
the shortest and most direct suction pipe
practical.
2. Total suction lift (static lift plus entrance and
friction losses in suction line) must not exceed
pump limitations.

5. Remove device securing column to foundation
and lower the pump assembly into sump, with
discharge head in correct alignment with
foundation and piping.

Priming The Unitank Pump - When the pump is
installed with a positive suction head, it is primed
by opening suction valve which allows liquid to
enter the suction vessel. Immediately open the
vent plug, to purge air from the discharge head.
If the pump is installed with a suction lift, priming
may be accomplished by means of ejector or use
of foot valve and manually filling the pump and
suction line.

6. Check head for level and line shaft for
concentricity to machined fits on head. If head
is mounted directly to the foundation refer to
SETTING BASEPLATE. Shim to obtain
concentricity of shaft to within .05 mm T.I.R.
7. Bolt to foundation and connect piping to the
discharge head.

CAUTION: Do NOT start pump without priming.
The pump will not prime itself. Running without
prime will damage packing and other pump parts.

8. Install packing gland assembly and by-pass
valving.

Suction Piping - Suction pipe size and installation
is extremely important as it must be selected and
installed to minimise pressure losses and supply
sufficient liquid flow into pump at start and during
operation. Many net positive suction head (NPSH)
problems are directly attributed to improper
suction pipe systems.

Servicing Packing - The packing gland nut should
be adjusted finger tight for initial starting. This will
allow from 15 to 30 drops per minute leakage to
lubricate the packing and shaft.
CAUTION: Tighten the packing gland to permit
some leakage. The leakage lubricates the shaft and
packing minimising burning and scoring the shaft.

The suction pipe should be short, direct and never
of a smaller diameter than the pump suction
opening. With a short suction pipe, it may be the
same diameter as pump suction opening; however,
with a long suction pipe it should be a size or two
larger than the pump suction opening.

After initial break-in period of one hour, tighten the
packing gland nut to establish leakage rate of 2 to
3 drops per minute.
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Piping | Solid Shaft Driver | Impeller Adjustment

Leakage rate will increase, as the packing wears,
requiring retightening of the packing gland nut to
keep the established rate. If, after tightening nut
leakage exceeds 30 drops per minute, replace the
packing.

SOLID SHAFT DRIVER
1. Assemble motor shaft half of the keyed
couplings on motor shaft as follows: insert
drive key in shaft and slide coupling onto shaft
above the lock ring groove. Insert both halves
of locking in groove of motor shaft and pull
coupling down against lock ring.

When preformed packing is not available, cut rings
of packing so that the ends butt squarely and fit
snug against the bore of the packing gland.
Stagger ring joints approximately 90° from each
other.

2. Assemble line shaft half of thr couplings on
shaft inside discharge head as follows: slide
coupling onto shaft (lock screw and setscrew
removed.) Screw nut on line shaft and slide
coupling up against nut, insert setscrew after
adjusting impeller clearance. Run set screw
into radial drilled hole in adjusting nut.

Servicing Mechanical Seal - Keep the seal faces as
clean as possible to avoid scratching the precision
lapped surfaces. Keep the seal cool and supplied
with proper lubrication. Refer to seal manufacturer’s instructions for assembly details.

3. Attach a suitable lifting device to lifting lugs on
motor, lift it up and align it over discharge
head. Lower it to discharge head and bolt
driver and head together.

PIPING
General - Piping must be independently supported
near the pump and properly aligned to prevent
strain on pump at flange connections. Use a Grinnell pipe saddle support near the pump and hangers at regular intervals to provide proper support.
If expansion joints are used they must be installed
DOWNSTREAM FROM THE FIRST PIPE SUPPORT.

4. Connect electric line from power source to
conduit box on side of the motor. Check
voltage and make sure the source frequency
agrees with nameplate on motor. Make sure
there is a clearance between the coupling
halves to check motor rotation. Jog motor and
check direction of rotation (counter clockwise
looking down on motor.)

Increasing the size of pipes at pump connections
will decrease loss of head due to friction.
Install piping straight as possible and avoid unnecessary bends. Use 45° or long sweep 90° fittings.
Make sure the inside diameters of flanged joints
match. Clean and deburr piping flanges before
connecting.

5. Bolt coupling halves together. There must be
no burrs or nicks on coupling mating surfaces.

CAUTION: Do not spring pipe to make connections.

IMPELLER ADJUSTMENT

Discharge Piping Valves - Install a check valve and
a gate valve in the discharge line. A check valve
installed between pump and gate valve protects
pump from back flow of liquid and pressure
surges. A gate valve is needed for starting and
shutdown.

General – Three points must be considered in the
initial impeller clearance adjustment.

6. Refer to IMPELLER ADJUSTMENT that follows
and adjust.

1. Rotate adjusting nut clockwise until impeller is
lowered to rest.
2. Rotate adjusting nut counter clockwise until
impeller rotates just free. Running clearance
not to exceed 0.254 mm.
3. Additional rotation of adjusting nut to
compensate for shaft stretch.
NOTE: Occasionally, when developing a new well,
excessive quantities of sand are pumped. Raising
the impellers an additional 4.76 mm during this
period, will minimise wear from abrasion. After the
well clears or full normal operation is desired,
readjust to normal impeller clearance.
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Shaft Elongation | Operation | Pre-start Checklist

Servicing - (Impellers) - If, after making a field test
of the pump’s performance or if a failure occurs
and it is determined to be in the bowl assembly,
proceed as follows:
1. After removing pump from sump.
2. Place the bowl assembly on the setup bracket
and disassemble per instructions.
3. As you disassemble the bowls, inspect each
part for damage and wear.
4. Determine cause of failure and repair.
5. Reassemble and replace in sump.

STANDARD VP PUMP AXIAL LATERAL
CLEARANCE ONE STAGE PUMP*
CLEARANCE**

Impeller Adjustment
1. Stop pump operation. Lock off line.
2. Remove locking screw and back off setscrew in
the line shaft half of the coupling.

*

3. Tighten setscrew and replace locking screw in
the line shaft half of coupling.

BOWL DESIGN AND SIZE

7.92mm

M5, M6, M7, M8, M10, M12

7.92mm

H5, H6, H7, H8, H10, H12

11.10mm

M14, M16

11.10mm

H14, H16

15.88mm

H20

19.05mm

H24

Reduce nominal dimension by 0.1 mm for each
additional stage.

** It is recommended that, prior to installation of
deep-setting pumps, the axial movement of the
shaft be measured as a guide. The maximum
values given in the tabulation should not be
exceeded.

4. To remove spacer type coupling, turn threaded
coupling to disconnect from pump line shaft.
Turn adjusting nut to raise stub shaft. Unbolt
coupling flange to remove lower stub shaft.

OPERATION

SHAFT ELONGATION

Before starting pump for first time or after removal
from storage, check out all points on the following
list:

General - Determine the elongation of the pump
line shaft due to thrust as follows:

PRE-START CHECK LIST

1. Start at left side and move across bottom until
the number corresponding to the pump head
in feet is reached. Move up until model number
line is intersected. Now move to the right (to
chart shaft elongation) until shaft diameter line
is intersected. Move down to read shaft
elongation in inches per 100 feet of pump
length.

1. Check wiring connections to driver with wiring
diagram. Check voltage, phase and frequency
of line circuit with name plate on driver motor.
2. Check lubrication requirements of driver motor
and pump. Refer to lubrication chart for motor
manufacturer’s instructions.
3. Check impeller adjustment and free rotation of
line shaft.
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Pump Start Procedures | Inspection After Initial Start-up

4. Inspect packing gland for adjustment, bypass
piping valve fully open, lubrication
requirements, relief valve (mechanical seal)
and external piping connections.

INSPECTION AFTER INITIAL START-UP

5. Unitank only, prime pump.

2. Check and record all pressure gage readings
for reference.

1. Check pump and piping for leaks. Repair leaks
promptly.

6. Check pump direction of rotation, before
connecting driver coupling. Direction of
rotation must be in the direction of arrow on
discharge head (counter clockwise looking
down on shaft). Check rotation any time the
motor leads have been disconnected.

3. Check and record voltage, amperage per
phase, and kilowatts, if an indicating
wattmeter is available.
4. Check and adjust packing gland for correct
operation. Check lubrication, water and valves
of packing gland for operation.

7. Inspect piping to make sure all bolts are tight.
Install pressure gage in discharge pipe. Be sure
piping support is anchored immediately
adjacent to pump to prevent any strain on the
pump.

Voltage Regulation - Motors will operate
successfully under the following conditions of
voltage and frequency variation, but not
necessarily in accordance with the standards
established for operating under rated conditions:

8. Check liquid level in sump for required
submergence of suction nozzle. Be sure sump
is free of foreign objects that could obstruct
flow to pump. On Unitank pumps, check
suction piping and install pressure gage in
suction line.

1. Where the variation in voltage does not exceed
10% above or below normal, with all phases
balanced.
2. Where the variation in frequency does not
exceed 5% above or below normal.

PUMP STARTING PROCEDURES
The following procedure must be performed
properly to start pump:

3. Where the sum of the voltage and frequency
variations does not exceed 10% above or below
normal (provided the frequency variation does
not exceed 5%).

1. Partially close discharge valves.
2. Unitank only, fully open all suction line valves.

Shut-Down - The following procedure will cover
normal shutdown of pumps. Make adjustments of
process piping, valves, etc., as required. If pump is
removed from service for an extended time period,
follow storing procedures and protect from
freezing.

3. Open water valve to packing gland seal. If
liquid pumped is dirty or if in-leakage of air is
to be prevented, leave valve open permanently.
4. Unitank only, prime pump.

1. Stop driver operation.

NOTE: If Unitank type pump does not prime
properly, or loses prime during start-up, it should
be shut down and corrected before repeating
priming.

2. If it is a packed pump, close external seal
liquid valves.
Drawdown - Is the difference in water level in sump
before and after starting pump operation. The
amount of draw-down must be known to make sure
the pump bowl is completely submerged below the
minimum required pumping level of water in the
sump.

5. When pumping high temperature liquids, open
warm-up valve to circulate liquid for
pre-heating. Close valve once pump is warmed
up.
6. Crack discharge valve slightly.
7. Start pump driver motor.
CAUTION: If repeated trial starts are made, allow
sufficient time between starts to permit dissipation
of heat from motor.
8. With pump operating at full speed, open
discharge valve slowly.
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Maintenance

UNITANK

OPEN PIT

Hd

Hd

Vs 2
2g

Vd 2
2g

He
STATIC
WATER
LEVEL
Hs
Hs
PUMPING
LEVEL

WATER LEVEL
BEFORE PUMPING

DRAWN
DOWN

WATER LEVEL
WHEN PUMPING

SURBMERGENCE

2
2
HP = Hd ± Hs + Vd 2g- Vs ± He

ENTRANCE EYE
FIRST STAGE
IMPELLER

d
HP = Hs + Hd + V
2g

2

Submergence - Is the distance the suction bell rim is
below the pumping level of water in the sump.

MAINTENANCE
ABBREVIATIONS

Hp = Total Dynamic Head of Pump in Feet

GPM

= Gallons per minute

Bhp

= Brake horsepower delivered

Hd = Press Reading of Discharge Gage Corrected to
Feet H20

Sg

= Specific gravity of liquid

He = Vertical Distance between Suction and Discharge
Gage. Value is Positive When Suction Gage Location is
lower than Discharge Gage. Value is Negative When
Suction Gage Location is higher than Discharge Gage

PSI

= Pounds per square inch

FT/SEC = Feet per second

Hs = Vertical Distance in Feet from Level of Water in
Well When Pumping To the Centre-Line of Discharge

V

= Velocity in pipe expressed in feet per second

Vd2 = Velocity Head at Point of Measurement of
Discharge Pressure in Feet 2g

G

= Acceleration due to gravity, 32.17 feet per
second at sea level and 45º latitude.

Vs2 = Velocity Head at Point of Measurement of
Suction Pressure in Feet 2g

Eff.

= Efficiency

KW

= Kilowatt

Hs = Press Reading of Suction Gage Corrected to Feet
H20
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Preventive Maintenance Interval Inspection Chart

PREVENTIVE MAINTENANCE
General - A properly installed and operated pump will require a minimum of maintenance. Adhere to installation,
operation, lubrication and specific instruction sections of this manual for top overall pump performance. Proper
preventive maintenance consists of maintaining records of operating hours, operating data, gage readings and service
performed on the pump. Utilizing this information in conjunction with the suggested preventive maintenance schedule
will reduce downtime and prevent costly breakdowns.
FREQUENCY OF
INSPECTION

COMPONENT

INSPECTION AND MAINTENANCE

Weekly

Driver Motor

Clean oil, dust, dirt, water and chemicals from exterior of motor.
Make sure motor air intake and outlets (fan cooled motor) are
un-obstructed.

Monthly

Driver Motor

Check motor bearing temperature with temperature indicator (not
your hand). If bearings are running hot, consult motor manufacturer’s instructions. Inspect motor for accumulation of moisture,
insulation resistance, loading corrosion and lubrication. Consult
motor manufacturer’s instructions and lubrication chart.

Every three months Packing gland in
(2000 operating
discharge head.
hours)
Packing Gland

Semi-annual
(4000 operating
hours)

Annual

Inspect packing and replace if necessary.

Check seal cages for location.

Line shaft where it
contacts packing.

Check shaft. Scoring accelerates wear on packing. Repair or
replace shaft if scoring is evident.

Pump

Check operating vibration of the pump against curve. If vibration
has changed since last inspection or from initial inspection shut
down pump and inspect bowl assembly for damage or clogging.

Pump

Check foundation for settling. It may cause misalignment of pump
and strain on discharge and suction piping. Correct for any change
in foundation.

Pump Performance
Foundation

Check discharge and suction pressure readings against initial field
test and correct by adjusting impellers if performance has
dropped in excess of 10%.

Packing gland

Remove by-pass piping from packing gland and check for scaling
and deposits that restrict flow. Replace piping.

Pump efficiency

Measure total dynamic head and flow. Take power readings.
Compare with initial record of pump efficiency. If efficiency has
decreased more than 5%, readjust impellers. If performance does
not improve, replace impeller or wear ring as required.

Suction bell bearing

Repack suction bell bearing with grease if pump is supplied with
grease lubricated bearing. Caution - use non-soluble grease.

NOTE: The above time table is based on the assumption that after start up, the unit had been regularly monitored and
such a schedule was found to be consistent with operation, as shown by stable readings. Extreme or unusual
applications or conditions should be taken into consideration and may require shorter maintenance intervals.
14

Troubleshooting

No liquid delivered
CAUSES

CURES

1. Lack of prime

Fill pump and suction pipe completely with liquid.

2. Loss of prime

Check for leaks in suction pipe joints and fittings; vent casing
to remove accumulated air.

3. Suction lift too high

If no obstruction at inlet, check for pipe friction losses.
However, static lift may be too great. Measure with mercury
column or vacuum gauge while pump operates. If static lift is
too high, liquid to be pumped must be raised or pump lowered.

4. Discharge system head too high

Check pipe friction losses. Larger discharge piping may correct
condition. Check that valves are wide open.

5. Speed too low

Check whether motor is directly across-the-line and receiving
full voltage. Alternatively, frequency may be too low; motor may
have an open phase.

6. Wrong direction of rotation

Check motor rotation with directional arrow on pump casing.
Wrong rotation will cause pump damage.

7. Impeller completely plugged

Dismantle pump or use piping hand hole to clean impeller.
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Troubleshooting

Not enough liquid delivered
CAUSES

CURES

8. Air leaks in suction piping

If liquid pumped is water or other non-explosive material, and
explosive gas or dust is not present, test flanges for leakage
with a flame or match. For such liquids as gasoline, suction
line can be tested by shutting off or plugging inlet and putting
line under pressure. A gauge will indicate a leak with a drop
of pressure.

9. Air leaks in stuffing box

Increase seal lubricant pressure to above atmosphere.

10. Speed too low

See item 5.

11. Discharge system head too high

See item 4.

12. Suction lift too high

See item 3.

13. Impeller partially plugged

See item 7.

14. Cavitation; insufficient NPSH
(depending on installation)

a. Increase positive suction head on pump by lowering
pump or increasing suction pipe size or raising fluid
level.
b. Sub-cool suction piping at inlet to lower entering
liquid temperature.
c. Pressurise suction vessel.

15. Defective impeller

Inspect impeller. Replace if damaged or vane sections badly
eroded.

16. Defective packing

Replace packing and sleeves if badly worn.

17. Foot valve too small or partially
obstructed

Area through ports of valve should be at least as large as the
area of suction pipe, preferably 1½ times. If strainer is used,
net clear area should be 3 to 4 times the area of suction pipe.

18. Suction inlet not immersed deep
enough

If inlet cannot be lowered, or if eddies through which air is
sucked persist when it is lowered, chain a board to suction
pipe. It will be drawn into eddies, smothering the vortex.

19. Wrong direction of rotation

Compare rotation of motor with directional arrow on pump
casing. Wrong rotation will cause pump damage.

20. Too small impeller diameter
(probable cause if none of the
above)

Check with factory to see if a larger impeller can be used;
otherwise, cut pipe losses or increase speed, or both, as
needed. Be careful not to seriously overload drive.
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Troubleshooting

Not enough pressure
CAUSES

CURES

21. Speed too low

See item 5.

22. Air leaks in suction piping

See item 8.

23. Mechanical defects

See items 15, 16, and 17.

24. Obstruction in liquid passages

Dismantle pump and inspect passages of impeller and casing.
Remove obstruction.

25. Air or gases in liquid (Test in
laboratory, reducing pressure on
liquid to pressure in suction line.
Watch for bubble formation.)

May be possible to overrate pump to the point where it will
provide adequate pressure despite condition. It is better to
provide gas separation chamber on suction line near pump,
and periodically exhaust accumulated gas. See item 14.

26. Excessive impeller clearance

Adjust impeller clearance.

27. Too small impeller diameter
(probable cause if none of
the above.)

See item 20.

Pump operates for a short time, then stops
CAUSES

CURES

28. Incomplete priming

Free pump, piping and valves of all air. If high points in suction
line prevent this, they need correcting.

29. Suction lift too high

See item 3.

30. Air leaks in suction piping

See item 8.

31. Air leaks in stuffing box

See item 9.

32. Air or gases in liquid

See item 25.
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Troubleshooting

Pump takes too much power
CAUSES

CURES

33. Head lower than rating; thereby
pumping too much liquid

Machine impeller's OD to size advised by factory.

34. Cavitation

See item 14.

35. Mechanical defects

See items 15, 16, and 17.

36. Suction inlet not immersed
enough

See item 18.

37. Liquid heavier (in either viscosity
or specific gravity) than allowed
for

Use larger driver. Consult factory for recommended size.
Test liquid for viscosity and specific gravity. See item 6.

38. Wrong direction of rotation

Release gland pressure. Tighten reasonably. If sealing liquid
does not flow while pump operates, replace packing. If
packing is wearing too quickly, replace scored shaft sleeves
and keep liquid seeping for lubrication.

39. Stuffing box too tight (Packing)

Check alignment. Examine pump for friction between impeller
and casing. Replace damaged parts. Check for pipe strain.

40. Casing distorted by excessive
strains from suction or discharge
piping

Check alignment. Examine pump for friction between impeller
and casing. Replace damaged parts. Check for pipe strain.

41. Shaft bent due to damage through shipment, operation, or
overhaul

Dismantle pump and inspect shaft.

42. Mechanical failure of critical
pump parts

Check bearings and impeller for damage. Any irregularities
in these parts will cause a drag on the shaft.

43. Misalignment

Realign pump and driver.

44. Speed may be too high (brake hp
of pump varies as the cube of the
speed; therefore any increase in
speed means considerable
increase in power demand)

Check voltage on motor.

45. Electrical defects

The voltage and frequency of the electrical current may be
lower than that for which the motor was built: or there may be
defects in the motor. The motor may not be ventilated properly
due to a poor location.

46. Mechanical defects in turbine,
engine, or other type of drive
exclusive of motor

If trouble cannot be located, consult factory.
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