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Ensuring uninterrupted and safe drinking water supply to every rural
household lies at the heart of Jal Jeevan Mission. While substantial
investments have been made in creating water supply infrastructure, the
long-term sustainability of these assets depends on a strong, well-defined,
and uniformly implemented operation and maintenance framework.

The Manua on Repairs & Replacements of Single Village Piped Water
Supply Schemes (PWSS) has been prepared as an integral part of the
Operation & Maintenance (O& M) Palicy, formulated in accordance with
the 19 parameters prescribed by the Ministry of Jal Shakti. The Manual is
envisaged asacomprehensive and practical ready reckoner for undertaking

Syedain Abbass, IAS
Specia Chief Secretary,

both preventive and need-based maintenance of Single Village PWSS. It RalBlCEluR=yvlEe v ERE =ity
Government of Assam

clearly specifies the process flow for addressing repairs and replacements,
ensuring that all actions are undertaken in line with the approved policy guidelines and institutional roles.

The Manual systematically details the various components of Single Village Schemes, identifies frequently
occurring wear-and-tear items, and provides step-by-step procedures for attending to common breakdowns.
It also includes standard rate lists for items commonly used in Single Village PWSS, which will facilitate
prompt estimate preparation and timely execution of repair works.

Designed as a field-oriented reference, the Manual will be of particular relevance to Jal Mitras, Water User
Committees (WUCs), Section Officers (SOs), and Gram Panchayats, enabling them to identify issues, follow
the prescribed process flow, and undertake corrective actions in a coordinated and accountable manner.

I am confident that this Manual will significantly strengthen the O&M ecosystem under the Jal Jeevan Mission
by promoting standardization, responsiveness, and local ownership. It will play acrucial rolein sustaining the
assets created and in ensuring continuous and reliable drinking water service ddlivery to rural households.
I appreciate the efforts of all officers and stakeholders involved in its preparation and encourage its effective
adoption at all levels.
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Syedain Abbassi, IAS
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1. Introduction

1.1 Jal Jeevan Mission
—abrief overview:

®  Under Jal Jeevan Mission, Functional

Household Tap Connection to
be provided to ALL RURAL Ground Water
HOUSEHOLDS in Assam. Based schemes

= Tap connections are provided
within the house premises of each
beneficiary.

o

®  55litres (around 4 buckets of 15-litre
capacity each) of water per person per
day to be provided daily.

= Thewater should be as per standards
of BIS 10500, which means the
supplied water should be free from
chemicaslike Iron, Fluoride, and
Arsenic and also free from disease-
causing bacteria.

= Each FHTC should have a concrete
platform, a soak pit and adrain

connecting the platform and the soak .
pit., which are to be constructed using CE;"S:T;W

Beneficiary’s own contribution.

Community Owner ship

Beneficiaries are to pay water user charges for the upkeep of the water supply scheme.

= Jal Jeevan Mission can only be made successful if the Gram Panchayat, Water Users Committee, and
the Jal Mitra work hand-in-hand to resolve the problems that affect the regular supply of water to the
beneficiaries.

= Adequate safe drinking water can only be supplied to each of the beneficiaries if the water supply scheme
isdaily operated and maintained on aregular basis.

= Proper operation and maintenance of water supply schemesis an important part of the Mission.

= After the completion of Jal Jeevan Mission, every effort should be made by the Gram Panchayat and the
Community to keep the scheme functioning.

Financial Sustainability

The Central and the State Government have provided funds for setting up the scheme infrastructures.

The expenditures for Operation & Maintenance of the water supply schemes will be made from:
= The collection of water user charges from the beneficiaries
®  [5th Finance Commission Tied Grants



1.2 Components of a Piped Water Supply Schemes under JJM

Groundwater source
= Groundwater is water found below the surface of the earth in
the small cracks and spaces found in the rocks/sand layer.

" |tisstored underground and can be pumped for drinking
water.

= |tisimportant to regularly check whether the water is
suitable for drinking.

= |tisalso important that unnecessary withdrawal of
groundwater is avoided.

Borewsdll

= Borewellsaredrilled deep into the rocks/sand layer below
the earth’s surface.

® [t is important to regularly check the water flow from the
borewells.

= Many times, the water flow becomes less, due to blockage
caused by foreign particles like stones, excessive mud,
plastics, etc.

Submersble

Submersible pumps are installed in a submerged position in the
borewell.

Submersible pumps draw out water from underground and passed on
to the filtration/storage unit through a pipe.

= Regular monitoring of the functioning of submersible pumps

isimportant as any serious defect would result in a stoppage in
withdrawal of water.

Aerator

= Aeration removes iron content and any odour existing in
water.

= |tisimportant that water is sprayed in air but care should
be taken so that sprayed water does not fall outside the
aeration tank.

= Water coming out of the pipesin low pressureis not
effective.

Rapid Sand Filter

= Rapid Sand Filter isabed of sand & gravel that helpsin
trapping and preventing large foreign particles from passing
through.

= Theforeign particles must be handpicked and thrown away
from the filter regular basis.

®  Regularly check the filtration rate; i.e., the rate at which water
enters in the backwashing unit.

Monual on Eopairs ond Replocemenh
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Backwashing

= Backwashing isto be done for cleaning the blockagesin
Rapid Sand Filter unit.

= Even after water passing through the Rapid Sand Filter
unit is observed turbid, Backwashing needs to be done.

= Backwashing removes the sludges and helps in making
the water clean and clear.

= Backwash unit (especially the pipes) need to be cleaned
on regular basis.

Underground Reservoir (UGR)
After backwashing, the clear water is stored in an
Underground Reservoir (UGR).

The purpose of having UGR is to store clear water and push
it to the Over Head Reservoir (OHR) / Elevated Service
Reservoir (ESR) through the Chlorination unit.

The UGR should be covered with a removable cover to
enable cleaning of inside walls from time to time.

Centrifugal pump

= The main function of Centrifugal Pump(s) isto lift the water
up to the ESR.

=  |n some schemes, where there are no provisions for ESR, the
centrifugal pump transmits the water to distribution main.

= Any defects in the Centrifugal Pump would lead to disruption
in supply of water.

= Depending on the capacity of ESR/OHR, the Centrifugal
Pumps may also vary in its capacity.

Chlorination

The purpose of chlorination unit is to ensure that the water is
fully disinfected

The water coming from UGR has to be chlorinated with the
help of Chlorination Unit.

Itisto be ensured that the Electro-Chlorinator / Chlorine
dozer is functional.

Any defects in the chlorination unit is to be addressed
immediately.

Manuwal an Bapais ond Replacemantt
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Elevated Service Reservoir (ESR)
= Elevated Service Reservoir (ESR) is the storage tank for
disinfected water ready for distribution.

= ESR should be kept clean and free from any deposition or
dirt in the tank.

= Also, leakages in the side walls and in the floor of the tank
should be addressed immediately.

= |f not addressed immediately, there can be loss of
disinfected water.

Distribution valves

= Valves control and regulate the flow of water coming from
the ESR.

= The valves can have defects depending on how they are
operated and maintai ned.

=  Mud and sand deposition around the valves can lead to
defectsin valve operation.

®  Any leakages or corrosion should be immediately addressed.

Distribution Pipelines

= Distribution pipelines are laid at least 1.0 meter under the
ground.

= Pipelinesfor distribution are extremely important for
providing safe drinking water to every household.

= Damagesin pipelines are the most common in a scheme for
various reasons.

= Damagesin pipelines can lead to no water supply or even
contaminate the disinfected water coming from the ESR.

Functional Household Tap Connection (FHTC)

= Functiona Household Tap Connections (FHTC) are installed
at every house, with a concrete platform around it. A drain
and a soak-pit should also be there.

® |nsevera occasions, the bib-cock of FHTC isfound broken
resulting to severe water |0ss.

= Such cases of broken taps if noted should be immediately
addressed.

. Monual on Fopoirs ond Heplocomont
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2. Use of the Manual

2.1 What the manual contains?

The manual contains an indicative list of repairs and replacements, alongwith the list of items
(materials, labour and other associated items) and their costs and corresponding GST.

The manual also contains the administrative procedures (viz., process for preparing requisition for
the repair works and replacements, preparing a statement of work completion and utilization of the
funds) that need to be followed for initiating and completing the minor repairs and replacements for
the Scheme.

The manual includes the roles and responsibilities of Jal Mitra, WUC, technical officials of PHED
and Gaon Panchayat pertaining to the repairs and replacement of different items under each component
of ascheme.

Joint advisories by PHED and P&RD also are included in the manual, which will simplify the
communication process between Jal Mitra, WUC, PHED and Gaon Panchayat and ensure that the
worksare carried out as per standard normsand in atime-based manner.

Themanual aso containsformatsthat need to be maintained at the schemelevel inform of records
(mobile application based/physical registers).

2.2 \Who will usethe manual?

Themanual isintended to provide guidancetotheJal Mitra, member sof theWater UsersCommittee
and Gaon Panchayat member stowards carrying out minor repairs and replacements of a schemein
atimely manner.

As the manual provides step-by-step process for minor repairs and replacements, including the
administrative process involved in requisitions and approvals of fund, the Accredited Engineers
of the Gaon Panchayat, its Secretary and other members may have to refer it so as to ensure the
process are followed as per the norms.

The manual will also be referred by the Section Officers (SO) of PHED divisions as they will be
confirming the minor repairs and replacements that need to be undertaken.

2.3 How to use the manual?

11

Once a defect is identified by Jal Mitra or any WUC member, the Jal Mitra shall immediately inform
the concerned SO(PHED). The SO (PHED) will confirm the nature and extent of the defect and shall
refer the manual for list of items (materials, labour and other associated items).

As the manual contains item-wise costs, the SO (PHED) and Jal Mitra shall prepare an indent
(requisition), based on thelist of itemsand their costs.

After cross-checking the item list and their cost by referring the manual, WUC members shall
authorize and forward the indent to the GP.

The Accredited Engineers of the GP and other GP members may refer the manual and ensure that
correct items and costs areincluded in theindent.

The GP may refer to the joint advisories and the standard process included in the manual and
releasetherequisite fund to WUC Bank a/c following the procedures asin the standard documents.

The WUC to make payments or procure items upon receipt of the fund following the standard
process detailed out in the manual.

WUC to maintain an account of receipt and expenses of the fund allocated by the GP for minor
repair and replacements. As the manual contains the standard formats for indent preparation, receipt,
expenses register, and Utilization Certificate, etc., it is expected that the WUC shall follow the
formatsasincluded in the manual.

Manual an Repaks and Replace menis
af Single Villoge FWSS




3. Importance of Minor Repairs & Replacements of accessories of
Scheme components

= Minor defects in rura drinking water supply schemes can lead to less or no drinking water supply to
individual households.

® |n such cases, the community might lose faith in the supply system and eventually might cease to
participate in sustaining the scheme.

® |tisimportant that the community receives safe drinking water on a long-term basis. Supply of safe
drinking water is not for a limited time; it has to go on......

= Jal Mitras being responsible for regular maintenance of schemes, has the responsibility of keeping
watch of the minor defects and see that the repairs are done as soon as possible.

= The most frequent minor defects that may happen are damage in pipelines, non-functioning or
inappropriate functioning of motors and pump sets, malfunctioning of operating valves, problemsin
electrical connections and many more.

®  Minor repairs are to be taken up first at the Jal Mitra level. Then, Water Users Committee need to see
that the required fund is provided by the Gaon Panchayat.

®  Availability of funds with the Water Users Committee is extremely important. Lack of funds for repairs
would result in limited functioning or non-functioning of the scheme.

®  Gaon Panchayat to release the required money to the Water Users Committee bank account without
any delay.

= Water tariff collected from the community can also support the repair works to some extent.

Water is the basic right of every citizen.
Regular supply of drinking water of at
least 30 buckets per family per day to be
ensured.

Schemes are prepared to provide required
amount of safe drinking water...let us work
together to keep the water supply running.




4. M ost common occur ring defects within the Scheme and Scheme
Components

Nature of most commonly occurring defects:

A) Motor Burning

e Description: Overheating and damage to the
pump motor.

e Common Causes. Overload, dry running,
phase imbalance, or bearing failure

B) Impeller Damage
e Description: Damage to the impeller,
affecting pump efficiency and performance.

e Common Causes: Abrasion from sand or
other particles, cavitation, or mechanical
impact.

C) Cable Damage

e Description: Damage to the submersible
pump cable, leading to electrical issues.

e Common Causes: Abrasion, rodent
damage, or water ingress.

D) Bearing Failure
e Description: Failure of the pump bearings,
leading to increased vibration and noise.

e Common Causes. Overloading,
contamination, or lack of lubrication.

E) Seal Failure

e Description: Leakage of water into the
motor due to seal failure.

e Common Causes. Wear and tear,
contamination, or overheating.

F) Control Panel Issues
e Description: Malfunction of the control
panel, preventing pump operation.
e Common Causes. Electrical faults,

component failure, or improper wiring.

G) Starter Issues
e Description: Failure of the pump starter,
preventing pump operation.
e Common Causes. Overloading,
component failure, or electrical faults.

Note: Defects other than the above-mentioned list shall have to be identified by the Jal Mitra and/or SO (PHED)

Maonual an Repaks ond Replacemeris : {:} '
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5. Step by step process of resolving the most
common occurring defects

5.1 Pipes & Pipe Accessories

Pipe Joint L eakage

| solate the L eak: Shut off the water supply to the affected section of the pipe. If possible, use valves to
isolate only the leaking joint.

Drain the Pipe: Allow the water to drain from the pipe section between the shut-off valves.
Expose the Joint: Dig up or remove any covering material to access the leaking joint.

Removethe Old Joint: Carefully remove the old joint, including any damaged or deteriorated gaskets
or seals.

Clean the Pipes. Clean the pipe ends thoroughly to remove any debris or corrosion.

Install a New Joint: Apply a sealant or joint compound to the pipe ends, then install a new joint and
tighten it securely according to manufacturer’s instructions.

Backfill and Test: Backfill the area around the repaired joint and test for leaks by turning the water back
on.

Excavation and Expose of Pipe Joint

Installation of new joint with machine Connection of new joint

Monual on Fopoirs ond Heplocomont
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® |solatethe Burst: Shut off the water supply to the affected
section of the pipe.

= Drain the Pipe: Allow the water to drain from the pipe section
between the shut-off valves.

= ExposetheBurst: Dig up or remove any covering material to
access the burst pipe.

= Cut Out the Damaged Section: Cut out the damaged section
of the pipe, ensuring clean cuts on both ends.

= Preparethe Pipe Ends. Prepare the pipe ends for joining by
removing any burrs or rust.

= |nstall a New Pipe Section: Insert anew pipe section into the
cut ends and secure it with couplings or fittings.

= Backfill and Test: Backfill the area around the repaired pipe
and test for leaks by turning the water back on.

Corrosion

®m Assessthe Extent of Corrosion:
Determine the severity of the corrosion
and whether the pipe can be repaired or
needs to be replaced.

®m Exposethe Corroded Area: Dig up or
remove any covering material.

® Repair or Replace
* For minor corrosion, clean the
affected area and apply a corrosion-
resistant coating.

* For severe corrosion, replace the
corroded section of the pipe.

= Backfill and Test: Backfill the area
around the repaired or replaced pipe and
test for leaks.

Manual an Eepais and Beplacemenis
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5.2 Pumps & Pump Accessories

Motor Burning

= Disconnect Power: Ensure the pumpis
completely disconnected from the power
source.

® |nspect for Damage: Visualy inspect
the motor for signs of burning, such as
discoloration or a burnt smell.

= Test Winding Resistance: Use a
multimeter to measure the resistance of
the motor windings. If it’s significantly
different from the manufacturer’s
specifications, the motor is likely
damaged.

o
l ' Motor burn repair by technician

= Replacethe Motor: If the motor is
beyond repair, it may need replacement.

Impeller Damage
= Removethe Pump: Retrieve the pump from the well or other location.
= Disassemblethe Pump: Disassemble the pump and access the impeller.

= |nspect the Impeller: Examine the impeller for signs of damage, such as cracks, chips, or excessive
wear.

® Replacethe Impéller: If the impeller is damaged, it may need replacement. Ensure the replacement
impeller is compatible with your pump model.

= _Opening of Impeller Repair of Impeller by lathe machine

Monual on Ropairs ond Replocomonh
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5.3 Electrical items

Control Panel Issues

= Disconnect Power: Ensure the pump
and control panel are completely
de-energized to prevent electric shock.

= |nspect for Damage: Look for any
visible signs of damage, such as burns
or loose wires.

= Usea Multimeter: Use a multimeter to
test the continuity of switches, relays,
and other components.

= | solatethe I ssue: Narrow down the
faulty component based on the test
results.

= Replace as Necessary: If acomponent

isfound to be defective, replaceit with |

anew one of thesametypeandrating. | Repair of starier box
—

= Disconnect Power: Ensure the pump and starter are completely de-energized to prevent electric shock.

= |nspect for Overheating: Feel the starter for excessive heat, which might indicate overloading.
® Check for Damage: Look for any visible signs of damage, such as burns or loose connections.

= Usea Multimeter: Use a multimeter to test the continuity of the contactor, overload relay, and other
components.

® Replace as Necessary: If acomponent isfound to be defective, replace it with anew one of the same
type and rating.

= Reconnect Components: Securely reconnect all components to their respective terminals.

Inspection of starter box Component replacement from starter box

Manual on Bepais and Replacements
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Power Distribution Board

Monual on Fopoirs ond Heplocomont
\ of Single Village W35

Power Off the Board: Turn off the main breaker to isolate the distribution board from the power supply.

Inspect for Damage: Look for any visible signs of damage, such as burns, scorch marks, or loose
connections.

Check for Overheating: Feel the distribution board for excessive heat, which might indicate overloading
or ashort circuit.

Use a Multimeter: Use a multimeter to test the continuity of the circuit breakers.

Check for Faulty Breakers: If abreaker isfound to be defective, replace it with a new one of the same
rating.

Inspect Wiring: Check the wiring for any damage, breaks, or l0ose connections.

Replace Faulty Components: If acomponent isfound to be defective, replace it with a new one.

Wi P PN [N
WP 5.0
iyl g, B e

Board Check
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5.4 Reservoirs (UGR & ESR)

L eakage

= |dentify the source of the leak: Pinpoint the
exact location of the leak.

® [solate the affected area: If possible, isolate
the leaking section of the reservoir to minimize
water loss and prevent further damage.

= Preparethesurface: Clean and dry the area
around the leak. Remove any loose or damaged
material.

= Apply arepair patch: Use a suitable
repair material, such as epoxy resin or a
prefabricated patch, to seal the leak. Follow the
manufacturer’s instructions for application.

® Curing and testing: Allow the repair material
to cure completely before restoring full service
to the reservair.

Corrosion

® Assesstheextent of corrosion: Determine the severity of the corrosion and whether it poses a structural
risk.

Prepare surface & apply repair patch

= Remove corroded material: Use appropriate methods, such as wire brushing or chemical stripping, to
remove corroded material.

= Apply a protective coating: Apply a suitable corrosion-resistant coating to the repaired area to prevent
future corrosion.

Locate the extent of corrosion & apply protective coating

Manual an Eepais and Beplacemenis
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Sediment Accumulation

® Drain thereservoir: If possible, drain the reservoir to

‘\?‘ ==
allow for cleaning.
= Remove sediment: Manually remove the accumulated

|- . ) " \
.. s
" v o r i€
. . . . . o wale i
® Clean thewalls: Use high-pressure water jets or other oan hevater from oo il

sediment from the bottom of the reservoir using shovels or
other tools.
cleaning methods to remove sediment and debris from the
reservoir walls.

® |nspect and repair: Inspect the reservoir for any damage

caused by the sediment accumulation and make necessary
repairs.

® Refill and monitor: Refill the reservoir and monitor water
quality and storage capacity to ensure proper operation. i i Wall cleaning and repair

Overflow & Underflow Issues

= |dentify the cause: Determine whether the problem is due to a blockage, damaged pipes, or improper
float valve calibration.

® Clear blockages: If ablockageis the cause, use appropriate methods, such as plumbing snakes or high-
pressure water jets, to clear the pipes.

= Repair damaged pipes: If pipes are damaged, repair or replace them as needed.
= (Calibrate float valves: Adjust the float valves to ensure proper water level regulation.

® Test and monitor: Test the reservoir’s overflow and underflow systems to ensure they are functioning
correctly. Monitor the reservoir’s water levels and make adjustments as necessary.

Inspection of blockage Repair, test and monitor

Monual on Fopoirs ond Heplocomont
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5.5Valves

® |solatethe valve: Shut off the water supply to
the affected valve to prevent further water loss.

= Drain thevalve: Open the valve and allow any
remaining water to drain.

= Removethevalve: Remove the valve from the
pipe system.

= |dentify the leak: Inspect the valve for the
source of the leak, such as aworn-out seal or a
cracked component.

= Replace damaged parts: Replace any damaged
or worn-out parts, such as seals, gaskets, gland
packing or components.

= Reinstall thevalve: Reinstall thevalvein
the pipe system, tightening the connections
securely.

® Test for leaks: Turn on the water supply and
check for any leaks around the valve.

Broken Parts

= |solatethe valve: Shut off the water supply to the affected valve.

= Drain thevalve: Open the valve and alow any remaining water to drain.

= Removethevalve: Remove the valve from the pipe system.

”

Manual on Bepais and Replacements
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Sediment Buildup

Isolate the valve: Shut off the water supply to the affected valve.

Drain the valve: Open the valve and alow any remaining water to drain.

Removethe valve: Remove the valve from the pipe system.

Disassemble the valve: Carefully disassemble the valve to access the internal components.

Clean the valve: Clean the valve components to remove any sediment or debris.

Reassemblethe valve: Reassemble the valve, ensuring all parts are properly seated and tightened.

Reinstall the valve: Reinstall the valve in the pipe system, tightening the connections securely.

Monual on Ropairs ond Replocomonh
& Single Village FWES
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5.6 Aerator
Nature of most commonly occurring defects:
A) Clogging

e Description: The aerator’s holes become blocked with debris, reducing water flow and aeration.

Clogged aerator with reduced water flow

B) Mineral Deposits
e Description: Mineral buildup can restrict water flow and reduce aeration efficiency.

C) Physical Damage
e Description: The aerator can be damaged due to impact or other physical forces.

Note: Defects other than the above-mentioned list shall have to be identified by the Jal Mitra and/or SO (PHED)

Manual an Eepais and Beplacemenis
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5.7 Treatment Plant Unit

Nature of most commonly
occurring defects:

A) Filter Bed Fouling

e Description: Accumulation
of dirt, algae, or bacteria
on the filter bed, reducing
filtration efficiency.

e Common Causes:
Inadequate backwashing,
poor quality raw water, or
filter underloading.

B) Filter Media Loss

e Description:
Loss of
filter media
(sand) due to
backwashing or
other causes.

e Common
Causes:
Excessive
backwashing,
improper filter
operation, or
physical damage
to the filter bed.

C) Underdrain
System Blockage

e Description:
Obstruction of
the underdrain
system,
preventing
proper water
distribution
through the filter
bed.

e Common
Causes:
Sediment
buildup,
corrosion, or
physical damage.

Note: Defects other than the above-mentioned list shall have to be identified by the Jal Mitra and/or SO (PHED)

Monual on Ropairs ond Replocomonh
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5.8 Underground Reservoir (UGR)

Nature of most commonly occurring defects:
A) Leakage
e Description: Water seepage from the reservoir walls or base.

e Common Causes. Cracks in the reservoir structure, joint failures, or deterioration of waterproofing
materials.

Uderground Reservoir Wth Water Li ng FromA Crack
B) Structural Cracks
e Description: Cracks in the reservoir walls or floor, compromising structural integrity.
e Common Causes. Soil movement, hydrostatic pressure, or poor construction quality.

Underground reservoir with a structural crack

C) Sediment Accumulation

e Description: Build-up of
sediment at the bottom of the
reservoir, reducing storage
capacity.

e Common Causes: Inadequate
water treatment or erosion of
the reservoir walls.

Note: Defects other than the above-mentioned list shall
have to be identified by the Jal Mitra and/or SO (PHED)
Manual on Repals ond Replacements
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5.9 Elevated Sevice Reservoir (ESR)

Nature of most commonly occurring defects:

A) Leakage

e Description: Water seepage from the reservoir

walls, roof, or base.

e Common Causes: Cracksin thereservoir
structure, joint failures, or deterioration.

B) Corrosion
e Description: Deterioration of the reservoir’s

structural materials due to chemical reactions.

e Common Causes. Exposure to aggressive
water or atmospheric conditions.

C) Sediment Accumulation

e Description: Build-up of sediment at the
bottom of the reservoir, reducing storage

capacity.

e Common Causes. Inadequate water treatment

or erosion of the reservoir walls.
D) Overflow and Underflow Issues
e Description: Problemswith the reservoir’s

inlet and outlet pipes, leading to water overflow

or underflow.

e Common Causes. Blockages, damage, or
improper calibration of float valves.

il

|
|

Il

Il

Note: Defects other than the above-mentioned list shall have to
be identified by the Jal Mitra and/or SO (PHED)

Monual on Fopoirs ond Heplocomont
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5.10 Distribution pipeline network & pipe accessories

Nature of most commonly occurring defects:

A) PipeJoint Leakage
e Description: Leakage at the joints of pipes due to improper sealing, wear, or corrosion.

B) PipeBurst
e Description: Rupture of the pipe due to internal pressure, external force, or material failure.
C) Corrosion
e Description: Deterioration of the pipe material due to chemical reactions with the water or soil.
D) Sediment and Scale Build-up
e Description: Accumulation of mineral deposits inside the pipe, reducing water flow.
E) Blockage
e Description: Obstruction of the pipe by objects, such as debris or roots.

Corroded pipe section, highlighting Pipe cross-section showing sediment
the corrosion damage and scale buildup

Note: Defects other than the above-mentioned list shall have to be identified by the Jal
Mitra and/or SO (PHED)

5.11 Functional Household Tap Connections (FHTC)

Nature of most commonly occurring defects:

A) Leakage
e Description: Water seepage from the tap body, handle, or
connection points.

e Common Causes. Worn-out washers, loose fittings, or
corrosion.

B) Reduced Water Flow
e Description: Decreased water flow from the tap.
e Common Causes: Clogged agerator, scale buildup, or partially

closed valve. fark
C) Tap Handle Malfunction Note: Defects other than the above-
e Description: Difficulty in operating the tap handle. mentioned list shall have to be
e Common Causes. Worn-out parts, corrosion, or mechanical identified by the Jal Mitra and/or
damage. SO (PHED)

Manual on Bepais and Replacements
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Submersible Pump



6. Pumps and Valves

| mportance, Functionality, Causes of wear and tear/damage, preventive

maintenance, fault identification and repair methods

6.1 Submersible Pumps & Pump Accessories

A submersible pump typically has several key components. Each of these is critical for efficient and reliable

operation. The following breakdown covers the major parts:

Ciutlet pipe

Flange

Casing

Cablm

Cable base

Upper cover

Uppar beanng
Motor frame
Lower bearing
Bearing bracket

Lubricant

Mechanical seal
M. seal bracket
Chl seal
impailer
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Pump Casing (Housing)

Before Opening:

After Opening:

31

I mportance:

Provides the structural body that protects and encloses
the pump’sinternal components.

Defines the geometry of the water flow passage.

Functionality:

Guides water into and through the pump.

Maintains pressure and supports the impeller/diffuser
assembly.

Causes of Wear & Tear / Damage:
Corrosion: Dueto impurities or aggressive chemicals
in the water.

Erosion: Caused by abrasive particles (sand, silt,
debris) carried by the water.

Mechanical Stress. Resulting from vibrationsw,
pressure surges, or improper handling during
installation/removal.

Preventive Maintenance:

Use corrosion-resistant materials or
protective coatings.

Regularly inspect for signs of wear,
cracks, or pitting.

Clean the water intake to prevent debris
buildup.

Ensure the pump is installed at a proper
depth and alignment.

Fault Identification:

External leaks or water seepage.
Unusual vibration or noise during
operation.

Decreased output pressure/flow.

Visible cracks or pitting on the inner
surface.

Significant corrosion or scaling
deposits.

Repair Methods:

Weld or patch minor cracks and

use epoxy or polymer-based repair
compounds for small areas.

Replace severely corroded sections if
necessary.

Reapply protective coatings and
improve sealing at joints.

Maonual on Bepaks ond Replacemenis
af Single Villoge FWLS
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I mportance:
*  The heart of the pump that drives water movement.

Functionality:

»  Convertsthe mechanical energy (from the motor
viathe shaft) into kinetic energy that propels water
upward.

e Creates the flow and pressure necessary for

pumping.

Causes of Wear & Tear / Damage:

»  Cavitation: Formation and collapse of air bubbles
can pit or erode impeller surfaces.

» Abrasion: Particlesin the water can wear down the
vanes.

»  Chemical Attack: Aggressive water chemistry may
corrode metal impellers.

Preventive M aintenance:

*  Use impellers made of high-quality, non-corrosive
materials (e.g., stainless steel, bronze, or specially
coated alloys).

* Install filters or screens upstream to reduce particle
ingress.

*  Operate within the recommended speed and load
ranges to minimize cavitation.

Fault Identification:
* Before Opening:
*  Reduced water flow or pressure.
Unusual noise (e.g., humming, rattling) indicating
imbal ance.
*  Increased motor current draw (suggesting extra
load).
* After Opening:
*  Worn, chipped, or deformed vanes.
*  Cavitation pitting or visible material loss.
*  Blockages from debris accumulation.

Repair M ethods:

e Clean and de-scale the impeller if deposits are
present.

*  Machine or recondition impeller surfaces if minor
wear is detected.

* Replacetheimpeller in cases of severe damage or
imbal ance.

»  Consider using anti-cavitation coatings for additional
protection.

*

Purip mpelles L

Fig: Impeller of submersible pump

32



33

Fig: Points to be considered for selection of impeller of
submersible pump
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A Needle-induced Cavitation B Laser-induced Cavitation C Acoustic-induced Cavitation
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= |mportance:
*  Works with the impeller to convert the kinetic energy of the flowing water into pressure energy.

= Functionality:
*  Guides the water efficiently from the impeller into the discharge pipe.
*  Smooths the flow to enhance overall pump efficiency.

®m  Causesof Wear & Tear / Damage:
* Erosion: Continuous water flow, especially with suspended solids, can erode surfaces.
» Scaling: Mineral deposits from hard water can accumul ate.
* Mechanical Stress: Vibration and thermal expansion may lead to micro-cracks.

= Preventive Maintenance:
*  Periodic cleaning to remove scaling and sediment buildup.
*  Use materials or coatings that are resistant to erosion and scaling.
e Monitor aignment and balance regularly.

= Fault Identification:
* Before Opening:
Fluctuating discharge pressure or flow irregularities.
*  Unusual noise that may indicate turbulence.
* After Opening:
*  Visible deposits, cracks, or misalignment of the vanes.
*  Damage to the surface texture affecting fluid dynamics.

= Repair Methods:
*  Remove scaling using appropriate cleaning solutions (e.g., mild acids for mineral deposits).
*  Replace or reemachine damaged guide vanes.
e Realign or adjust the diffuser assembly as needed.

34
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e’ Diffusar Damage

Fig: Damage of guide vane of submersible pump

Mechanical Seals/ Sealing Systems

(Note: Not all submersible pumps use traditional mechanical seals since many designs incorporate full
submersion to protect the motor. However, if seals are used, especially at the pump-to-motor interface, the

following applies.)

= |mportance:
*  Preventswater from entering parts of the pump or motor
that must remain dry (e.g., electrical compartments).

Functionality:
*  Creates a watertight barrier between the pumped fluid
and sensitive internal components.

Causes of Wear & Tear / Damage:
* Friction and Heat: Continuous operation can degrade
the seal material over time.

*  Chemical Degradation: Exposure to harsh water
chemicals may lead to brittleness.

* Improper Installation: Misalignment or over-
compression can shorten sedl life.

Preventive Maintenance:
*  Regular inspection for signs of wear or damage.
*  Use seals designed for the specific fluid and operating
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temperature.

*  Ensure proper installation torque and alignment. o

Fault Identification:
» Before Opening:

Bl sing Kot g

dmpiio
Heal ring

Minor leaks or slight drops in pump efficiency.
*  Abnormal noise if friction increases.
e After Opening:
*  Cracks, tears, or hardening of the seal material.
*  BEvidence of chemical attack or misplacement.

= Repair Methods:
* Replacethe sedl if wear or damage is evident.
*  Re-seat the seal with proper lubrication if it's only slightly worn.
*  Upgrade to a higher-grade sealing material if recurrent issues occur.

! Monual on Fopoirs ond Heplocomont
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Pump Shaft

= |mportance:
*  Provides the mechanical link between the motor and the impeller, transmitting the motor’s power.

= Functionality:
*  Transfers rotational energy efficiently to drive the impeller

m  Causesof Wear & Tear / Damage:
* Misalignment: Causes uneven loading and bending.
* Corrosion: Constant exposure to water can lead to rust if not properly protected.
* Fatigue: Repeated stress cycles may lead to micro-cracks and eventual failure.

= Preventive Maintenance:
»  Ensure proper alignment between the pump and motor during installation.
*  Use corrosion-resistant materials or coatings.
»  Periodicaly inspect for signs of bending or imbalance.

= Fault Identification:
»  Before Opening:
*  Excessive vibration or noise.
*  Reduced pump performance or motor strain (e.g., increased current draw).
e After Opening:
*  Visible bending, cracking, or wear on the shaft surface.
*  Damaged keyways or splines used for coupling.

=  Repair Methods:
* Readlign or re-balance the assembly if minor misalignment is detected.
e Machineor grind down imperfections if within repairable limits.
*  Replace the shaft if significant damage or corrosion is present.
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Fig: Pump shaft of submersible pump
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Bearings (Pump Side)

= |mportance:
*  Allow smooth rotation of the impeller and pump shaft, reducing friction and wear.

= Functionality:
*  Support the rotating elements by providing low-friction contact surfaces.

®m  Causesof Wear & Tear / Damage:
* Lubrication Breakdown: Loss or degradation of lubricant leads to metal-to-metal contact.
* Water Ingress: Moisture can cause rust and corrosion.
*  Overloading: Excessive mechanical stress accelerates wear.

= Preventive Maintenance:
*  Use water-resistant, high-performance lubricants.
e Ensure proper sealing to keep contaminants out.
e Scheduleregular bearing inspections and timely lubrication.

®  Fault Identification:
* Before Opening:
*  Increased vibration, humming, or unusual noise during operation.
*  Rising operating temperature.
* After Opening:
*  Signsof corrosion, pitting, or physical wear on bearing surfaces.
*  Seized or pitted bearing races.

=  Repair Methods:
» Relubricate or replace the bearings depending on the wear level.
» Clean and inspect the bearing housing to ensure proper seating.
» Consider upgrading to bearings with enhanced sealing if water ingressis arecurring issue.

Fig: Bearings of submersible pump
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Fig: Functions of Bearings of submersible pump
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Additional Components (Flanges, Check Valves, €etc.)

= Flanges/Connectors:
* Importance & Functionality: Securely join the pump with the inlet/outlet piping while ensuring a
watertight seal.

*  Maintenance & Fault Identification:
*  Regularly check for loose bolts or worn gasket material.
*  Look for leaks at the connections as a sign of gasket deterioration.

* Repair Methods: Tighten, re-gasket, or replace flanges as necessary.
®  Check Valve (if integrated):
* Importance & Functionality: Prevents backflow into the pump, ensuring unidirectional flow.

e  Causesof Damage:
*  Spring fatigue, debris blockage, or wear from frequent cycling.

Maintenance:
*  Periodic cleaning and functional testing.

Fault Identification:
*  Noticeable backflow, pressure drops, or unusual noise.

* Repair Methods:
*  Clean, reassemble, or replace the valve components.

Fig: Check Valve of submersible pump
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Fig: Working of Check Valve of submersible pump
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Valve in open position, water flows continuously.

Valve closes abruptly, water unable to compress.
Water hammer results.

Shockwaves passed back and forth until
friction losses settle the wave.

Fig: Working of Check Valve of submersible pump
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Fig: Damage of Check Valve/ Flanges of submersible pump
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SUBMERSIBLE MOTOR

The submersible motor, typically integrated with or connected closely to the pump, converts electrical
energy into mechanical energy. Its components include the core electrical parts and supporting elements that
ensure safe, efficient operation.

Stator and Rotor

= |mportance:
» They arethe core electrical components responsible for converting electrical energy into mechanical
rotation.

= Functionality:
e Stator: Creates a rotating magnetic field via its windings.
* Rotor: Responds to the magnetic field and rotates, driving the pump shaft.

m  Causesof Wear & Tear / Damage:
*  Overheating: Can degrade winding insulation and cause thermal stress.
 Maoisturelngress. Leadsto short circuits or corrosion of windings.
e Vibration: Over time, may loosen windings or cause insulation cracks.

= Preventive Maintenance:
* Maintain proper cooling and avoid overloading.
*  Regularly test insulation resistance.
»  Keep the motor sealed and protected from moisture.

= Fault Identification:

» Before Opening:

*  Motor failsto start, or exhibits irregular performance such as humming, overheating, or drawing
excess current.

*  Vibration or burning smell may indicate internal electrical issues.

e After Opening:
*  Burnt or discolored windings, damaged insulation, or loose connections.
*  Carbon tracking or visible moisture damage.

=  Repair Methods:
*  Rewind or repair the stator coils if insulation damage is minimal.
* Replacetherotor if imbalance or damage is found.
*  (lean and re-secure connections; in severe cases, replace the motor.

=
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Motor Bearings

I mportance:
»  Support the rotating motor shaft and ensure smooth, low-friction operation.

Functionality:

* Enable consistent rotation with minimal friction and wear, contributing to overall motor efficiency.

Causes of Wear & Tear / Damage:

e Lack of Lubrication: Leadsto metal-on-metal contact and rapid wear.
 Water and Contaminant I ngress. Causes corrosion and premature failure.
* Overloading or Misalignment: Accelerates bearing fatigue.

Preventive M aintenance:

*  Regular lubrication using water-resistant greases.

*  Ensure effective sealing of the motor housing.

*  Monitor operating temperatures and vibration levels.

Fault Identification:
» Before Opening:
Unusual noise, excessive vibration, or increased operating temperature.
*  Motor inefficiency or higher current draw.
e After Opening:
*  Bearings with visible corrosion, pitting, or wear marks.
*  Signsof lubricant degradation or contamination.

Repair Methods:

*  Replace worn or damaged bearings.

»  Clean bearing housings thoroughly before re-lubrication.
*  Upgrade seals if water ingress is a frequent issue.

Thinieh e 55 gluis
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End Bells/ Motor Housing

47

I mportance:
*  Protectsinternal motor components and contributes to overall durability by keeping out moisture
and contaminants.

Functionality:
»  Enclosesthe stator and rotor assembly.
*  Provides mounting points for bearings and cable entry.

Causes of Wear & Tear / Damage:
» Corrosion: Exposure to water and aggressive environmental conditions.
»  Cracking: Dueto thermal cycling, mechanical impact, or stress.

Preventive M aintenance:
* Regularly inspect for signs of corrosion or physical damage.
* Ensurethat all sealing gaskets are intact and replaced at recommended intervals.

Fault Identification:

»  Before Opening:
*  Leaksat the motor housing, unusual sounds, or diminished performance.
*  Visual inspection may reveal discoloration or rust.

e After Opening:
*  Cracks, corrosion, or worn-out gaskets along the housing edges.

Repair Methods:

e Clean and apply corrosion inhibitors.

*  Weld or epoxy repair minor cracks.

* Replace damaged end bellsif structural integrity is compromised.

T LA T B AR wiliE

Manual an Bepais ond Replacemaenis
of Single Viloge FWESS




Cable and Sealing M echanism

Monual on Fopoirs ond Heplocomont
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I mportance:
» Ensures safe and reliable power delivery to the motor while preventing water intrusion into the elec-
trical components.

Functionality:
* Cable: Carrieséelectrical current from the power source to the motor.
»  Sealing Mechanism: Provides awater-tight barrier at cable entry points.

Causes of Wear & Tear / Damage:

* Insulation Degradation: Due to prolonged exposure to moisture, UV radiation, or mechanical
stress.

*  Seal Aging: Over time, seals may harden or crack, allowing water ingress.

Preventive M aintenance:
*  Use high-quality, water-resistant cables and sealing compounds.
* Periodicaly inspect cable glands and seals for cracks or deterioration.

Fault Identification:
» Before Opening:
*  Intermittent power loss, motor tripping, or abnormal electrical readings.
*  Vigblesigns of cable wear or exposed conductors at connection points.
*  After Opening:
*  Damaged insulation, cracked seals, or moisture traces inside the motor housing.

Repair Methods:
* Replace or repair the damaged cable section and reseal using appropriate water-proofing materials.
e Use cable glands designed for submersible applications to ensure a long-lasting seal.
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Capacitor / Starting M echanism (Applicable for Single-Phase Motor s)

= |mportance:
»  Providesthe necessary phase shift to start the motor and ensures smooth running.

= Functionality:
»  Storesand delivers electrical energy during the motor startup phase.
e  Helps in achieving proper torque and speed.

®m  Causesof Wear & Tear / Damage:
* Overheating: Leadsto alossin capacitance and eventual failure.
» Voltage Fluctuations. Can stress the capacitor, reducing its life span.

= Preventive Maintenance:
*  Monitor voltage supply to prevent surges.
»  Test capacitor performance periodically (using a capacitance meter).

= Fault Identification:
» Before Opening:
*  Motor strugglesto start or exhibits a humming noise without achieving rotation.
*  Inconsistent performance during startup.
» After Opening:
*  Bulging, leaking, or discolored capacitor casing.
*  Measured capacitance falling outside the rated range.

®  Repair Methods:
* Replace the capacitor with one of the same specifications.
» Ensurethat the replacement unit is rated for the operating conditions of the installation

Single Fhase Submersible Pumg Starter Compliete Wiring

Maonual on Bepaks and Replacemenis
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Cooling Fins/ Heat Dissipation Components (If Applicable)

= |mportance:
» Helpsto dissipate heat generated during motor operation, protecting internal components from
thermal damage.

= Functionality:
* Increasesthe surface areafor heat exchange with the surrounding water.
*  Maintains motor efficiency by keeping operating temperatures within the design limits.

®m  Causesof Wear & Tear / Damage:
» Clogging or Fouling: Accumulation of sediment or biological growth can reduce cooling efficiency.
» Corrosion: Prolonged exposure to water can cause rust on metal fins.

=  Preventive Maintenance:
e Clean cooling fins periodically to remove deposits.
* Inspect for signs of corrosion and apply anti-corrosive treatments if needed.

= Fault Identification:
e Before Opening:
*  The motor overheats, and thermal sensors (if available) indicate high temperatures.
*  Reduced cooling performance observable through performance degradation.
e After Opening:
*  Visible deposits or corrosion on cooling fins.
= Repair Methods:

*  Clean fins using appropriate methods (e.g., soft brushes, mild cleaning agents).
* Replace severely corroded fins or consider retrofitting with corrosion-resistant materials.
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General maintenance & repair practices

No matter which component is under review, the following general practices will help in ensuring long
service life and efficient operation of submersible pumps and motors:

1. Routine I nspections:
*  Conduct regular visual inspections and performance tests (e.g., checking flow rate, pressure, and
vibration levels).
e Use infrared thermal scanning to detect overheating before it causes significant damage.

2. Scheduled Preventive M aintenance:
»  Establish a maintenance calendar to lubricate bearings, test electrical components, clean internal
surfaces, and check seals and gaskets.
*  Replace wear parts (e.g., impellers, bearings, seals) before they fail completely.

3. Water Quality Management:
*  Monitor the quality of water being pumped (e.g., sediment load, pH, chemical content) to adjust
mai ntenance schedules and select appropriate materials.
* Install upstream filters where necessary.

4. Documentation:
e Maintain logs for inspections, repairs, and replacements.
*  Record vibration and temperature readings to monitor trends over time.

5. Repair Methodology:
*  Use manufacturer-recommended repair procedures and qualified technicians for tasks like motor
rewinding or shaft replacement.
»  For minor issues, on-site repairs (e.g., cleaning, re-greasing, or re-sealing) can be performed, while
major repairs may require sending components to specialized repair shops.

FINAL NOTES

o Safety First: Always disconnect power and ensure that the pump and motor are de-energized before
performing any maintenance or repairs.

» Manufacturer Guidelines: Adhere to the manufacturer’s recommendations regarding operating
conditions, replacement intervals, and repair procedures.

» Training: Ensure that technicians are adequately trained in both electrical and mechanical aspects of
submersible pump and motor maintenance.

https://youtube.com/
playlist?list=PLu7Qy06f
HfWzdQnp YaGrQb3xdW-
JuhTgc70&si=AR5nkQRF3rB-
cFBCN

3
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For more information and videos regarding installation and repairing of Submersible Pump
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Centrifugal Pump
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6.2 Centrifugal Pump & Pump accessories

A centrifugal pump works by converting rotational energy (from the motor) into energy in a moving fluid.
Its design comprises several critical parts, each of which must be maintained carefully.

Parts of Centrifugal Pump

Components of a Centrifugal Pump

B Pasking
C Sha
D Snaht Sleeve

E Vane

F Casing

G eyaof Impelier

H impeler

| Casing wear ring
J Impaler

K Discharge nozzle
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BASIC PARTS OF INDUCTION MOTOR

Bearing Shield

Fan

wlrring
Shaft
HBG”HQ
Bearing Shield screws End Cover
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Components of a Centrifugal Pump
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I mportance:
*  Acts as the structural body of the pump, protecting internal components.
*  Defines the geometry for water flow and helps convert kinetic energy into pressure.

Functionality:
* Directswater from the impeller to the discharge outlet.
*  Maintains pressure and minimizes recirculation losses.

Causes of Wear & Tear / Damage:

Corrosion: From aggressive water chemistry or dissolved oxygen.

Erosion: Abrasive particles (sand, silt) impacting internal surfaces.
Cavitation: Vapor bubble collapse causing pitting and surface damage.
Thermal/Mechanical Stress: Vibration or pressure surges can lead to cracks.

= Preventive Maintenance:
*  Use corrosion-resistant materials or apply protective coatings.
* Regularly inspect for cracks, pitting, or surface irregularities.
*  Ensure operating parameters (pressure, flow) are within design limits to avoid cavitation.

®  Fault Identification:
Before Opening:

» Leaksat casing joints or connections.

e  Unusual vibration, noise, or drop in pump performance (flow/pressure).
After Opening:

*  Visble cracks, pitting, corrosion, or erosion marks on the inner surfaces.

= Repair Methods:
*  Repair minor cracks by welding and subsequent surface finishing. ==
»  Patch erosion areas with epoxy or polymer repair compounds.
*  Replace severely damaged sectionsif integrity is compromised.
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Impeller of a Centrifugal Pump

N 19/01/2006
a8 4

Damage of Pump casing of a Centrifugal Pump
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I mportance:
*  The key rotating component that imparts energy to the fluid; essentially, the “heart” of the pump.

Functionality:
*  Converts mechanical energy from the shaft into fluid kinetic energy.
*  Determines the flow rate and pressure developed by the pump.

Causes of Wear & Tear / Damage:

» Cavitation: Repeated formation and collapse of vapor bubbles can pit the impeller surfaces.
e Abrasion: Hard particles carried in the fluid can erode the impeller vanes.

e Corrosion: Chemical attack from water contaminants can degrade material.

Preventive M aintenance:

»  Select impellers made from high-grade, wear- and corrosion-resistant materials (e.g., stainless stedl,
bronze, or coated alloys).

* Install upstream filters or strainers to reduce particle ingress.

*  Operate within the recommended head and flow parameters to minimize cavitation risk.

Fault Identification:
* Before Opening:
*  Noticeable drop in output (flow or pressure) and an increase in motor load.
Unusual noises such as rattling or humming that suggest imbalance.
» After Opening:
*  Visible wear on vanes (chipping, pitting) or deformation.
*  Blockage from debris accumulation or signs of erosion.

*

Repair M ethods:

* Clean and de-scale impeller surfacesif deposits are the issue.

*  Recondition or machine the impeller if minor wear is detected.

* Replacetheimpeller if severe damage or imbalance is observed.
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Damage of impeller of a Centrifugal Pump
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Pump Shaft

Fig: Shaft of a Pump

= |mportance:
e Transmits the rotational energy from the motor to the impeller; a critical mechanical linkage.

= Functionality:
*  Provides asolid connection for energy transmission while maintaining alignment between pump and
motor.

m  Causesof Wear & Tear / Damage:
* Misalignment: Leads to bending stresses and uneven loading.
e Corrosion: Continuous exposure to pumped fluid may cause rust if protective coatings fail.
» Fatigue: Repeated stress cycles may produce cracks or deformations.

=  Preventive Maintenance:
»  Ensure proper alignment and secure coupling during installation.
»  Use corrosion-resistant materials or apply protective coatings.
* Regularly inspect for signs of imbalance or vibration.

= Fault Identification:
* Before Opening:
*  Increased vibration or noise during operation.
*  Unusual motor load or power draw indicating potential mechanical resistance.
* After Opening:
*  Visible bending, surface cracks, or damaged keyways/splines.

= Repair Methods:
* Realign and balance the assembly if misalignment is minor.
»  Machine or grind the shaft if wear islocalized and within repair limits.
*  Replace the shaft in cases of significant damage or corrosion.

centrifugal pump
shaft failure
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Fig: Damage of Shaft of a Pump
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M echanical Seals/ Packing

MECHANICAL SEALS VS PUMP PACKING
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Fig: Mechanical Seal or Packing of a Pump
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I mportance:
*  Prevents leakage of the pumped fluid from the pump casing; crucial for maintaining system pressure

and safety.

Functionality:
*  Creates a seal around the rotating shaft, typically using either mechanical seals or a packing (stuffing
box) arrangement.

Causes of Wear & Tear / Damage:

*  Friction & Heat: Continuous operation can degrade the seal material over time.

e Chemical Attack: Exposure to aggressive fluids can cause material breakdown.

* Improper Installation: Misalignment or over-compression can lead to premature failure.

Preventive M aintenance:

* Inspect seals/packing regularly for wear signs and replace at manufacturer-recommended intervals.
*  Use materials compatible with the fluid being pumped.

*  Ensure proper installation torque and alignment.

Fault Identification:
* Before Opening:
*  Minor leakage, visible drips, or a decrease in pump efficiency.
*  Unusual noise due to friction between the seal faces.
* After Opening:
*  Cracks, tears, or deformation of the seal components.
*  Evidence of chemical attack or abrasions on the packing material.

Repair M ethods:

*  Repack or re-seat the seal if only minor wear is detected.

*  Replace damaged seal components entirely if leakage persists.

*  Upgrade to higher-grade or specialized seal materials for harsh fluids.

1 2 3 4
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Fig: Damage of Mechanical Seal or Packing of a Pump
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Bearings (Pump-Side)

BEARING HOUSING
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Fig: Bearing of a Centrifugal Pump
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I mportance:
*  Support the rotating shaft and impeller, ensuring smooth, low-friction operation.
Functionality:
» Facilitate rotation by reducing friction between moving parts and maintaining alignment.
Causes of Wear & Tear / Damage:
e  Lubrication Failure: Loss or degradation of lubricant leads to metal-to-metal contact.
e  Contamination: Ingress of water or debris causes corrosion or abrasive wear.
* Overloading: Excessive mechanical load accelerates bearing fatigue.
Preventive M aintenance:
*  Regular lubrication with water-resistant, high-performance greases.
e Check and maintain proper sealing to keep contaminants out.
*  Monitor operating temperature and vibration levels.
Fault Identification:
»  Before Opening:
*  Increased vibration, humming sounds, or noticeable noise during operation.
*  Elevated operating temperatures.
e After Opening:
*  Signsof corrosion, pitting, or wear on bearing surfaces.
*  Bvidence of lubricant breakdown or contamination.
Repair M ethods:
* Relubricate or clean bearings if contamination islight.
*  Replace bearings when severe wear, pitting, or corrosion is observed.
*  Upgrade to improved seals or bearing designs if failures are recurrent.

Fig: Damage of Bearing of a Pump
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Wear Rings (If Applicable)
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Fig: Wear ring of a Centrifugal Pump

= |mportance:
*  Help maintain efficiency by minimizing recirculation and protecting the pump casing and impeller
from wear.

= Functionality:
*  Act as sacrificial rings that take on wear, ensuring that clearances between the impeller and casing
are maintained.

®m  Causesof Wear & Tear / Damage:
* Erosion: Fluid flow with abrasive particles can wear the surfaces.
»  Friction: Direct contact with the impeller, especially if clearances are not optimal.

= Preventive Maintenance:
*  Regularly inspect for excessive wear or scoring.
*  Maintain proper clearances as specified by the manufacturer.

= Fault Identification:
»  Before Opening:
* A gradual drop in pump efficiency or changes in operating performance.
e After Opening:
*  Visible wear marks, grooves, or significant loss of material on the rings.

=  Repair Methods:
*  Recondition (machine or re-surface) if wear is moderate.
* Replace wear rings if damage is severe or performance is affected.

Fig: Damage of Wear Rings of a Pump
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Suction & Discharge Connections (Flanges, Gaskets, etc.)

65

Fig: Damage of Flanges and Gaskets of a Pump

I mportance:
*  Provide secure, leak-proof interfaces between the pump and the piping system.

Functionality:

e Maintain proper alignment and sealing under operating pressure to ensure efficient fluid transfer.

Causes of Wear & Tear / Damage:

» Gasket Deterioration: Aging or chemical degradation may lead to loss of sealing capability.
* Corrosion: Metal flanges and bolts may corrode over time in harsh environments.

* Mechanical Stress: Vibration or misalignment can loosen fittings.

Preventive M aintenance:

* Regularly inspect and replace gaskets as needed.

*  Tighten bolts to the specified torque and check for corrosion.
»  Ensure proper alignment of piping connections.

Fault Identification:
e Before Opening:
*  External leaks, pressure drops, or audible hissing at the connections.
e After Opening:
*  Visible wear on gaskets, corroded bolt holes, or damaged flange surfaces.

Repair Methods:

*  Replace worn gaskets or re-gasket the flange connections.

*  C(Clean and, if necessary, replace corroded or damaged flanges/bolts.
e Re-align piping if misalignment is identified.
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Centrifugal pump motor components

The motor powering a centrifugal pump istypically an electric induction motor. It converts electrical energy

into mechanical energy. Its components also require careful attention.

Motor Stator and Rotor

I mportance:

*  They are the core components responsible for converting electrical energy into mechanical rotation.

Functionality:
e  Stator: Houses the windings that create a rotating magnetic field.

* Rotor: Follows the magnetic field, converting it into rotational motion that drives the pump shaft.

Causes of Wear & Tear / Damage:
*  Overheating: Can degrade insulation and lead to winding damage.
* Moisturelngress: Causes short circuits, corrosion of windings, or electrical faults.
* Voltage Fluctuations. May stress the windings and lead to insulation breakdown.

Preventive M aintenance:
*  Monitor operating temperatures and ensure adequate cooling (via ambient air or water).
* Periodicaly test insulation resistance and winding integrity.
»  Keep the motor enclosure sealed against moisture and contaminants.

Fault Identification:
»  Before Opening:
*  Motor failsto start, runsirregularly, or draws excessive current.
*
*  After Opening:
*  Visible burnt or discolored windings, |oose connections, or carbon tracking on coils.

Repair Methods:
*  Rewind the stator coils if damage is confined to the insulation.
*  (lean and secure connections; in severe cases, replace the affected components.
»  Ensure proper cooling and voltage stabilization measures are in place.

Stefur corlng
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Unusual humming, vibration, or a burning odor may indicate internal electrical issues.
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Fig: Rotor of a Centrifugal Pump
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Fig: Damage of Stator and Rotor of a Pump
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Motor Bearings
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I mportance:

»  Support the rotating
components of the motor and
help maintain smooth, low-
friction operation.

Functionality:

*  Reduce friction between the
rotating shaft and stationary
motor housing, ensuring
efficient rotation.

Causes of Wear & Tear /

Damage:
e Insufficient Lubrication: s 1
Leads to increased friction Fig: Damage of Stator and Rotor of a Pump

and eventua wear.

*  Contamination & Water Ingress: Causes corrosion and abrasive damage.
*  Overloading/Misalignment: Accelerates bearing fatigue.
Preventive M aintenance:
*  Regularly lubricate using water-resistant grease and monitor lubricant condition.
* Inspect sealsto prevent contamination and water ingress.
*  Check aignment during routine maintenance.
Fault Identification:
* Before Opening:

*  Excessive noise, vibration, or increased motor temperature.

*  Motor performance issues (such as wobbling) may be noticed.
»  After Opening:

*  Worn, pitted, or corroded bearing surfaces.

*  Signsof lubricant breakdown or debris contamination.
Repair Methods:
*  Clean, re-lubricate, or replace bearings as necessary.
*  Upgrade seals if contamination is recurrent.

Fig: Damage of Motor Bearing of a Pump
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Motor End Bells/ Housing

= |mportance:
*  Enclose and protect the internal components of the motor, ensuring mechanical stability and pre-
venting ingress of contaminants.

= Functionality:
*  Provide mounting points for bearings and cable entry.
* Maintain the structural integrity of the motor assembly.

m  Causesof Wear & Tear / Damage:
e Corrosion: Especialy in humid or contaminated environments.
*  Cracking: From mechanical stress, vibration, or thermal cycling.

= Preventive Maintenance:
* Inspect regularly for signs of corrosion or cracks.
*  Replace worn gaskets and ensure proper sealing at joints.

= Fault Identification:
»  Before Opening:
*  Externa leaks, unusua sounds, or visible rust/discoloration.
e After Opening:
*  Cracksin the housing, corroded areas, or worn sealing surfaces.
= Repair Methods:

*  Weld or epoxy small cracks and reapply corrosion inhibitors.
* Replace end bells or damaged housing partsif repair is not feasible.
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Fig: Damage of Housing assembly of a Centrifugal Motor
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Cable and Sealing M echanism

71

I mportance:
» Provides safe electrical connectivity while protecting sensitive internal parts from moisture and
contaminants.
Functionality:
»  Transmits electrical energy from the power source to the motor.
»  Sealscable entry points to prevent water ingress.
Causes of Wear & Tear / Damage:
* Insulation Degradation: Due to prolonged exposure to moisture, UV light, or mechanical wear.
*  Seal Deterioration: Aging or chemical attack may weaken the sealing compounds.
Preventive M aintenance:
*  Use high-quality, water-resistant cables and sealing compounds.
* Periodically inspect cable glands and replace seals as needed.
Fault Identification:
* Before Opening:
*  Intermittent electrical failures, tripping, or abnormal voltage readings.
*  Visible damage to the cable insulation at connection points.
»  After Opening:
*  Damaged insulation, cracked seals, or moisture traces inside the motor enclosure.
Repair M ethods:
* Replace or repair damaged cable sections and re-establish proper sealing using designated cable
glands.
* Use water-proofing compounds to restore seal integrity.

ELECTRIC MOTUR FSpeed PSC Mator Wiring Diagram
CONNEETION = o -

§ Terminals

Fig: 3 Phase wiring of a Centrifugal Motor

Fig: Damage of 3 pahse wiring of a Centrifugal Motor
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Capacitor / Starting Mechanism (Applicable for Single-Phase Motor s)

I mportance:
*  Provides the necessary phase shift and additional torque to start the motor.

Functionality:
»  Stores and releases electrical energy during startup to help achieve smooth rotation and proper mo-
tor operation.

Causes of Wear & Tear / Damage:
*  Overheating: Can reduce capacitance and cause physical deformation.
» Voltage Fluctuations. Stress the capacitor, leading to internal failure.

Preventive Maintenance:
*  Monitor operating voltage and ensure surge protection.
e Periodically test capacitor performance using a capacitance meter.

Fault Identification:
* Before Opening:

*  Motor failsto start or shows a prolonged startup delay, accompanied by a humming sound.
* After Opening:

*  Visible signs such as bulging, leaking electrolyte, or discoloration of the capacitor casing.

Repair Methods:
*  Replace the capacitor with one that meets the motor’s specifications.
»  Verify the voltage supply and correct any irregularities to prevent recurrence.

Phase Motor
Capacitor
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Fig: Damage of capacitor of a Centrifugal Motor
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Cooling Fins/ Heat Dissipation Components (If Applicable)

I mportance:
e  Crucia for dissipating the heat generated during motor operation, thereby protecting internal
components.

Functionality:
* Increase the surface areafor heat exchange, helping to maintain safe operating temperatures.

Causes of Wear & Tear / Damage:
» Clogging: Dust, debris, or biological deposits may accumulate and reduce efficiency.
* Corrosion: Prolonged exposure to moisture can corrode metal fins.

Preventive M aintenance:
*  Periodically clean the cooling fins to remove any buildup.
* Inspect for signs of corrosion and treat with anti-corrosive coatings if needed.

Fault Identification:
» Before Opening: Elevated motor temperatures or thermal shutdown incidents.
» After Opening: Visible deposits, clogged areas, or rust on the cooling fins.

Repair Methods:
*  Clean fins using appropriate cleaning agents and soft tools.
*  Replace severely corroded or damaged fins to restore proper cooling function.
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Fig: Damage of Cooling Fins of a Centrifugal Motor i
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General maintenance & repair practices

Regardless of the component or assembly, the following practices help ensure the longevity and reliability of
centrifugal pumps and their motors:

1. Routine I nspections:
* Perform regular visual checks, monitor flow rates, pressures, and motor currents.
Use vibration analysis and infrared thermal scanning to detect anomalies early.

2. Scheduled Preventive Maintenance:
Create a maintenance calendar that includes lubrication, cleaning, and testing of critical components.
Replace wear parts (seals, bearings, impellers, etc.) before they reach failure limits.

3. Systematic Troubleshooting:
Document abnormal sounds, leaks, or performance drops.
Use checklists for pre-opening (external symptoms) and post-opening (internal inspection) evaluations.

4. Adherence to Manufacturer Guidelines:

* Follow manufacturer recommendations for operating conditions, part replacement intervals, and repair
procedures.

* Use only specified replacement parts and materials.

5. Skilled Repair Methods:

* For minor issues (cleaning, lubrication, re-gasketing), on-site repairs may suffice.

» Major repairs (rewinding, machining, or replacement of structural components) should be performed by
qualified technicians or sent to specialized repair facilities.

FINAL NOTES

o Safety First: Always disconnect power and ensure that the pump and motor are de-energized before
performing any maintenance or repairs.

* Manufacturer Guidelines: Adhere to the manufacturer’s recommendations regarding operating
conditions, replacement intervals, and repair procedures.

* Training: Ensure that technicians are adequately trained in both electrical and mechanical aspects of
submersible pump and motor maintenance.

[=]
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For more information and videos regarding installation and repairing of Centrifugal Pump
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6.3 Sluice Valve

A sluice valve is a type of gate valve commonly used to control the flow of water in water distribution,
irrigation, or wastewater systems. Unlike ball or butterfly valves, sluice (or slide gate) valves use a flat
or curved gate that moves vertically (or occasionally laterally) to open or close the passage. The design
provides robust sealing and is well suited for handling large volumes of water, though it requires regular
maintenance to ensure reliable performance.

The main components typically include:

Valve Body

Valve Gate (Sluice Gate)

Valve Stem

Packing and Gland (Sealing System)

Bonnet (Housing)

Actuator M echanism (Manual or M otorized)
Guide Rails and Support Elements
Fasteners, Gaskets, and Protective Coatings
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Component details

Valve Body

I mportance:

e Acts as the main structure that houses and aligns all
other components.

*  Provides the fluid passage and contains the inlet/
outlet ports.

»  Ensures proper pressure distribution and integrity
of the valve assembly.

Functionality:

e Directs water flow into and out of the valve.

»  Provides seating surfaces for the valve gate to
achieve a tight shut-off.

*  Withstands the hydraulic forces generated by the
water flow.

Causes of Wear & Tear / Damage:

* Corrosion: Due to continuous exposure to wate,
especialy if water is aggressive or contains
dissolved salts.

» Erosion: Caused by the abrasion of suspended
solids in the water.

* Mechanical Stress: From pressure surges,
cavitation, or vibrations.

Preventive M aintenance:

*  Use corrosion-resistant materials (e.g., stainless
steel or lined carbon steel) or protective coatings.

*  Regularly inspect the inner surfaces for pitting or
erosion.

*  Monitor operating pressures and flow conditions to
avoid hydraulic shocks.

Fault Identification:
* Before Opening:
*  Leaksaround the valve or abnormal pressure
drops.
*  Unusual noises (e.g., chattering or vibration)
during operation.
»  After Opening:
*  Visible corrosion, pitting, or cracks in the body;
erosion on the flow passages; degraded seating
surfaces.

Repair Methods:

*  Wed or patch minor cracks and reapply protective
coatings.

* Replace severely corroded sections or reline the
valve interior.

e Use epoxy or polymer-based repair compounds for
small areas of erosion.
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1 :Incomplete closure caused 2 : Uni-directional valve with 3 : Gate eroded by abrasive
major damage of perimeter seal deflection cone subjected to media [cement) leaking at high
and body reverse slurry flow velocity

‘if

4 : Push-through seal valve seat 5 : Slurry deposition by & : Particles stuck between

damaged by sharp debris pushed  dewatering and hardening in gate and perimeter seal in
through while closing valve body and pipeline valve preventing closure

7 : Hard scaling in body of 8 : Erosive wear on valve 9 : Puzh-through seal valve
a perimeter seal valve body caused by abrasive seat damaged in face area by
used in nickel slurry shurry elastomer deterioration.

10 : Gland leakage in a valve 11 : Corrosion of stem nut 12 : Gate surface marked by
in hot molasses line may increase operating torgue hard debris in recycle pulp
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Valve Gate (Sluice Gate)

I mportance:

*  Serves as the primary sealing element that controls the flow of
water.

e Itsposition (open or closed) directly determinesthe valve's
operational state.

Functionality:

* Movesverticaly (or laterally) to either block or alow water
passage.

*  When fully lowered, it provides a seal against the valve body seat,
preventing leakage.

Causes of Wear & Tear / Damage:

e Abrasion: Contact with water carrying suspended solids can wear
down the gate surface over time.

e Corrosion: Prolonged exposure to water (especialy if untreated)
may corrode the gate material.

* Mechanical Impact: Improper operation or debrisimpact can
dent or warp the gate.

Preventive Maintenance:

*  Use wear-resistant and corrosion-resistant materials or coatings
for the gate.

*  Ensure the water is free of large debris by using upstream filters if
necessary.

*  Operate the valve within the designed speed and pressure limitsto
minimize impact forces.

Fault Identification:
* Before Opening:

*  Reduced flow control accuracy or incomplete shut-off resulting
in leakage.
Increased operating effort or abnormal sounds when actuating
the valve.
e After Opening:

*  Visible wear marks, dents, or corrosion on the gate surface.

*

*  Distorted shape or misalignment relative to the valve body seat.

Repair Methods:

»  Clean the gate surface and remove deposits or corrosion.

* Regrind or recoat the gate if minor wear is observed.

* Replacethe gate entirely if severe deformation or corrosion is
present.

Cavitalion damage in Cato Yaive
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I mportance:
*  Provides the mechanical link between the actuator and the valve gate.
»  Ensures accurate, repeatable movement of the gate for proper sealing.

Functionality:
»  Transmits the actuation force (manual or motorized) to move the gate up or down.
* Maintains aignment and stability of the gate during operation.

Causes of Wear & Tear / Damage:

* Friction: Repeated movement against packing or guide surfaces can wear the stem’s surface.
» Corrosion: Exposure to water and chemicals may lead to rust or pitting.

* Mechanical Overload: Excessive force or misalignment can cause bending or deformation.

Preventive M aintenance:

e Use lubricants recommended by the manufacturer and inspect seals regularly.
*  Employ corrosion-resistant materials or coatings on the stem.

*  Verify proper alignment during installation and routine checks.

Fault Identification:
* Before Opening:
Increased resistance or stiffness when operating the valve manually or via the actuator.
Unusual noises (e.g., scraping or grinding) during movement.
o After Opening:
*  Visible scratches, worn areas, or signs of corrosion on the stem.
*  Bvidence of bending or misalignment relative to its intended path.

Repair Methods:

»  Polish or recoat the stem if only minor surface wear is present.

*  Replace worn packing materials to restore smooth operation.

* Replace or realign the stem if deformation or severe corrosion is evident.

*
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Packing and Gland (Sealing System)

I mportance:

* Prevents water leakage along the valve stem while alowing
smooth movement.

* Maintainsinternal pressure and protects the stem and
actuator mechanism from ingress.

Functionality:
The packing material (often a fiber or PTFE compound) is
compressed by the gland to form a seal around the stem.
Balances sealing effectiveness with low friction to facilitate
valve operation.

Causes of Wear & Tear / Damage:

*  Friction and Heat: Continuous movement may degrade the
packing material over time.

 Chemical Attack: Exposure to certain water chemicals or
contaminants can cause deterioration.

e Compression Set: Over time, packing materials may lose
their elasticity, leading to leaks.

Preventive M aintenance:

* Regularly inspect the packing for signs of wear, hardening,
Or compression set.

*  Replenish or adjust gland pressure as per manufacturer
recommendations.

*  Use packing materials suited to the water quality and
operating conditions.

Fault Identification:
» Before Opening:
*  Noticeable |eakage along the valve stem or adrop in
internal pressure.
*  Increased friction when operating the valve.
» After Opening:
*  Cracks, hardening, or deformation of the packing
material.
*  Improper seating or displacement within the gland.

Repair Methods:

*  Replace or re-seat the packing if minor wear isfound.

* Clean the gland area and apply new packing material as per
standard procedures.

*  Adjust the gland to the proper compression if it is found to
be too loose or too tight.
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Bonnet (Valve Housing Cover)

= |mportance:
*  Houses the packing and stem assembly, protecting internal components from environmental
contaminants.
*  Provides a secure closure to the valve body, contributing to overall sealing.

= Functionality:
*  Securesthe packing assembly and maintains the correct pressure on the packing.
* Facilitates access to internal parts for maintenance and inspection.

®m  Causesof Wear & Tear / Damage:
* Corrosion: Exposure to moisture and water chemicals can corrode the bonnet.
* Mechanical Damage: Frequent opening/closing or impact can cause cracks or distortion.
»  Seal Degradation: Gaskets and seals on the bonnet may deteriorate over time.

= Preventive Maintenance:
* Inspect and clean the bonnet periodically, ensuring that all seals are intact.
* Replace any worn gaskets or seals during routine maintenance.
*  Ensure proper torque on bonnet fasteners to avoid leaks.

= Fault Identification:
»  Before Opening:
*  Signs of leakage around the bonnet seam or difficulty in closing it properly.
*  External discoloration or rust on the bonnet surface.
e After Opening:
*  Cracks, warped surfaces, or worn-out gasket material inside the bonnet.
*  Loose fasteners or misaligned parts.

=  Repair Methods:
*  Replace gaskets and reseal the bonnet if minor leakage is observed.
*  Wed or patch small cracks and treat with anti-corrosive coatings.
* Replace the bonnet entirely if structural damage is severe.
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Actuator Mechanism (Manual or Motorized)

I mportance:
*  Provides the meansto open and close the valve reliably and safely.
*  Enables remote or automated control of the water flow.

Functionality:

 Manual Actuators. May use a handwheel, lever, or gear system to raise or lower the gate.

* Motorized Actuators. Use an electric motor (often with a gearbox) or hydraulic system to drive the
valve stem.

»  Converts operator input (manual turning or electrical signal) into mechanical movement of the valve
gate.

Causes of Wear & Tear / Damage:

 Mechanical Fatigue: Repeated operation may wear gears, bearings, or linkage components.

» Electrical/Control Failures: In motorized systems, issues with wiring, switches, or control circuits
may occur.

* Environmental Exposure: Dust, moisture, or vibration may affect the actuator performance.

Preventive M aintenance:

*  For manua actuators, clwean and lubricate moving parts regularly.

»  For motorized actuators, conduct periodic electrical tests and mechanical inspections, and follow the
manufacturer’s service intervals.

*  Keep the actuator enclosure clean and free from debris.

Fault Identification:
* Before Opening:
*  Difficulty in turning the handwheel or delayed valve response.
*  Inmotorized systems, erratic operation, abnormal noises, or failure to actuate.
* After Opening:
*  Worn gears, loose couplings, or signs of electrical burn marks on motor components.
*  Damaged bearings or misalignment in linkage systems.

Repair Methods:

* Clean, lubricate, and adjust manual linkages and replace worn components if necessary.

* Inmotorized systems, repair or replace faulty wiring, recalibrate the control circuit, or service/
replace the motor and gearbox as required.
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