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Indian Standards IS 9283:2024 - Line Operated A.C. Motors for Submersible
Pumpsets - Specification

Line Operated A.C. Motors are used in Submersible Pumpsets. These motors are typically
employed in water pumping systems for agricultural, industrial, and domestic purposes, where
the pump is submerged in water (e.g., borewells, wells, or other water sources).

IS 9283:2024 provides detailed specifications for the design, construction, performance, and
testing of Line Operated A.C. Motors are used in Submersible Pumpsets. The goal is to ensure
that these motors are safe, efficient, reliable, and capable of performing optimally in harsh,
submerged environments. The standard helps in guaranteeing that motors used for water pumping
in agricultural, industrial, and domestic applications meet essential criteria for energy efficiency,
durability, and safety, benefiting both consumers and manufacturers.

Types of Motors Covered:

o It defines the types of motors suitable for submersible pumpsets, including squirrel cage
induction motors that are commonly used in these applications.

e These motors are designed to operate with standard AC power supplies (e.g., 230V
single-phase or 415V three-phase systems) and are designed to be submersible.

1. Construction Requirements:

e Motor Enclosure: The motor must have a sealed, watertight enclosure that prevents
water ingress, ensuring reliable operation even when submerged. The motor casing and
the sealing materials used should meet the required standards to avoid damage or
corrosion.

e Windings and Insulation: The windings of the motor must be insulated with materials
that are resistant to water and moisture. It specifies the type of insulation used, such as
Class F or Class H, which are suitable for the high moisture and temperature conditions
found in submersible environments.

e Cooling: The motor must be designed to operate without external cooling mechanisms,
relying instead on the surrounding water for passive cooling.

2. Performance Requirements:

« Efficiency: The motors should have a high operational efficiency to minimize energy
consumption and ensure long-term reliability. This is especially important in submersible
applications where the motor may run for extended periods.

e Starting and Running Characteristics: The motors must exhibit smooth starting and
consistent running performance, capable of operating under varying load conditions
typically encountered in water pumping applications.

e Operating Speed: The standard specifies acceptable operating speeds for submersible
pump motors to ensure proper functioning with the connected pumps.




3. Testing Requirements:

e Routine Tests: These include testing for insulation resistance, winding continuity, and
mechanical integrity of the motor.

e Type Tests: These include tests for motor performance under load, efficiency,
temperature rise, and vibration. These tests are essential to verify that the motor meets the
required performance criteria, particularly under submersible conditions.

o Safety Tests: The motors must undergo various safety tests to ensure that they can
withstand faults such as short circuits and overloads without failing.

4. Safety and Durability:

e Overload Protection: Motors must have built-in protections against overloading and
overheating to ensure safe operation and avoid damage during long-term use.

e Corrosion Resistance: The materials used in the motor construction must be resistant to
corrosion due to prolonged exposure to water, including salinity or other harsh
environmental conditions.

e Insulation Resistance: The insulation system must maintain its resistance to water and
humidity to prevent breakdowns and ensure safety.

5. Performance Testing Conditions:

e Motors should be tested under conditions that simulate actual usage, including tests for
voltage fluctuation tolerance, high humidity, and water immersion.

e The standard defines testing procedures for determining motor performance under both
normal and extreme conditions.

6. Marking and Documentation:

e Each motor must be clearly marked with essential information such as manufacturer’s
name, motor type, voltage, frequency, power rating, and insulation class. This
ensures traceability and ease of identification for maintenance and quality assurance
purposes.

7. Compliance with Safety Standards:

e Motors must comply with applicable national and international electrical safety
standards to ensure user safety and product reliability. The standard ensures that
submersible motors meet the requirements for Electromagnetic Compatibility (EMC),
insulation, and protection against electrical faults.
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