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1. Item Name:
 MOTOR GENERATOR; OVERHAUL

2. Scope of Work:
2.1  Location:

2.2  Identification: See paragraph 3.1.

2.3  Intent: Ensure the continued reliability of the Motor Generators by accomplishing a thorough overhaul of all components.

3. Work Description:
3.1  The following models of motor generators are to be overhauled:

3.1.1
Unit Designation
Model No.

Location

[

]
[

]
[

]


[

]
[

]
[

]


[

]
[

]
[

]

3.2  The Contractor shall provide all labor and materials to remove, disassemble, inspect, overhaul, reassemble, install and test the motor generator(s) identified in this item. All replacement parts shall be manufacturer's factory parts.
3.3  The Contractor shall provide any support services, such as rigging, staging and removal and reinstallation of any interferences.

3.3.1  Remove, store and protect from damage all interferences in accordance with Specification No. 017-001.

3.4  Prior to disconnecting equipment, record and retain electrical hook-up data, motor and shaft thrust and air gap readings.

3.5  Inspect couplings for defects, cracks, broken segments, wear and misalignment in excess of manufacturer’s tolerances specified in reference 5.1.

3.6  Disconnect the equipment electrically and mechanically, using reference 5.1 for guidance. Matchmark and identify as found locations. Tag, as required, to reinstall all chocks, shims, shock mounts, sound damping pads and other accessories associated with this equipment.

3.7  Transport the complete motor generator assembly from the ship to the shop.

3.7.1  Inspect foundations for defects, cracks, areas of distortion and deterioration of the structure.

CHECK POINT - (As Found Condition Report)
3.7.2  Submit one copy of a report listing results and recommendations regarding the requirements of 3.4 through 3.7.1 to the COTR.
3.8  Disassemble and inspect the equipment removed in paragraph 3.6, using reference 5.1 for guidance.

3.9  Perform the following:

3.9.1  Accomplish a DC resistance test of the windings of the motor and generator stator assemblies.

3.9.2  Accomplish an insulation resistance test of the motor and generator stator windings to ground, using a 500 volt megger. Maintain test voltage at least 30 seconds to ensure a steady reading. Record data.

3.9.2.1  Disconnect all solid‑state devices prior to measuring insulation resistance of windings.

3.9.3  Accomplish a DC high potential test of the motor and generator stator windings. Use reference 5.1 for guidance in determining the maximum test voltage to apply. At least eight readings should be taken at various test voltages up to full voltage and the results plotted.

3.9.4  Accomplish a voltage surge test of the motor and generator stator windings, using a surge comparison tester to identify grounds, shorted turns or faulty connections. Use reference 5.1 for guidance in determining the test voltage to apply. Record results.

3.9.5  Visually inspect the motor and generator stator frame for damage to metal structure and fasteners. Visually inspect the motor and generator stator cores, windings, slot sticks, insulation and machined surfaces. Visually inspect motor and generator lead cables and lugs for tightness and damage.

3.9.6  Accomplish a DC resistance test of the windings of the motor and generator rotor assemblies. Record data, compare values to those found in reference 5.1 and make recommendations.

3.9.7  Accomplish an insulation resistance test of the motor and generator rotor windings to shaft, using a 500 volt megger. Maintain test voltage at least 30 seconds to ensure a steady reading. Record data, compare values to those found in reference 5.1 and make recommendations.

3.9.8  Accomplish a DC high potential test of the motor and generator rotor windings. Use reference 5.1 for guidance in determining the maximum test voltage to apply. At least eight readings should be taken at various test voltages up to full voltage and the results plotted.

3.9.9  Visually inspect the motor and generator rotor running surfaces for scoring, flat spots, pitting, corrosion, cracks, burnt areas and brush grooving wear. Visually inspect the motor and generator rotor cores assemblies for damage and/or heat discoloration. Visually inspect motor and generator rotor coils, slot sticks and insulation. Visually inspect rotor shaft, fans and balance disk for cracks and damaged or deformed threaded parts.

3.9.10  Visually inspect motor generator brush holder and rigging assemblies for defects, cracks, wear, distortion and damaged or deformed threaded parts.

3.9.11  Inspect and dimensionally measure end bells, frame, shaft, sleeve and pedestal bearings, keyways, fan and running surfaces for wear, eccentricity and other defects, using reference 5.1 for accept or reject criteria. Record data, compare values to those found in reference 5.1 and make recommendations.

3.9.12  Measure resistance value of each winding temperature detector, using a low voltage ohmmeter. Record data, compare values to those found in reference 5.1 and make recommendations.

3.9.13  Rewind, bake, varnish and air dry defective stator and rotor windings.

3.9.13.1  Repeat the varnish and bake procedure, if insulation is not obtained or if a varnish build-up with a surface is not obtained.

3.9.13.2  Clean varnish from stator laminations, field pole faces, and exposed metal surfaces of the rotor or armature.

CHECK POINT - (Type of Varnish)
3.9.13.3  The Contractor shall ensure that the varnish used meets state and local Air Pollution Control District standards. Insulate windings using a clear, flexible, non-solvent polyester baking varnish.

CHECK POINT - (Post Repair Tests)
3.10  Repeat tests described in 3.9.1 through 3.9.4 and 3.9.6 through 3.9.8.

3.10.1  Accomplish an AC high potential test, using reference 5.1 for guidance.

3.10.2  Accomplish a 500‑volt insulation resistance test, using reference 5.1 for guidance.

3.10.3  Submit one copy of a report listing results and recommendations regarding these tests to the COTR.

3.11  True the commutator or collector rings. Eccentricity shall not exceed 0.001‑inch Total Indicator Reading. Re-surface or machine each individual collector ring to the same exact diameter to allow symmetrical brush holder to ring clearance spacing.

3.11.1  Each cut shall not exceed 0.010 inch. Finish thickness shall not be less than design wear tolerance as indicated in reference 5.1..

3.11.2  Undercut the mica between the commutator bars with the edge of the mica not exceeding a depth of 1/32‑inch below the bars.

3.11.3  Chamfer the bar edges and remove rough surfaces.

3.11.4  Burnish the commutator with a very fine commercial burnishing stone. Polish collector rings to a mirror finish.

3.12  Disassemble the brush rigging. Remove foreign matter.

3.13  Repair lightly scored areas of frame, end bells, and shaft by manual methods. Recondition threads and fit key to keyway.

3.14  Install new bearings, seals, fittings, lock washers and lock nuts conforming to reference 5.1.

3.15  Assemble the motor generator(s).

3.15.1  Do not utilize materials containing silicone in the repair and re-assembly of enclosed machines with commutator or collector rings.

3.15.2  Install new fasteners. Refer to reference 5.1 to determine if special fasteners are needed.

3.15.3  Install new gaskets on covers, inspection plates, and between the external connection box and the frame.

3.15.4  Set brush holders not less than 1/16‑inch or more than 1/8‑inch from commutator or collector rings unless otherwise specified in reference 5.1.

3.15.5  Install new brushes in accordance with reference 5.1. Sand new brushes to fit curvature of the commutator or collector rings, using reference 5.1 for guidance.

3.15.5.1  Brushes shall have a surface contact of 100 percent and shall not be chipped or broken on either heel or toe.

3.15.5.2  Remove sand, carbon, and other foreign matter resulting from fitting new brushes.

3.15.5.3  Adjust spring tension of brushes in accordance with reference 5.1.

3.15.5.4  Adjust air gap to within tolerances specified in reference 5.1.

3.16  Inspect shaft for freedom of rotation. Turn by hand at least three revolutions. Shaft must turn freely with no binding or rubbing.

CHECK POINT - (Final Balance)
3.17  Demonstration of final balance shall be witnessed by the COTR, the manufacturer's representative and the regulatory body surveyor. Include results and balancing readings in service report, paragraph 3.27.

3.18  Transport overhauled motor generator(s) back to the ship.

3.19  Power tool clean, prime and paint foundation to match surroundings in accordance with MARAD Coating Guidelines. COTR will approve preparation of surfaces for painting. COTR will approve completed painting.

CHECK POINT - (Condition Report for Foundation; Surface Preparation)
3.20  Submit one copy of a report regarding foundation condition report and recommended repairs.

3.21  Check tightness of foundation bolts. Tighten loose bolts to manufacturer's specifications. Replace with new any damaged or defective bolts.

3.22  Align equipment in accordance with reference 5.1.

3.23  Install chocks, shims, ground straps, shock mounts and sound damping pads. 

3.24  Bond and ground equipment in accordance with manufacturer’s requirements, using new ground straps.

3.25  Clean and coat the exterior of the motor generator assembly with heat-resistant paint in accordance with MARAD Coating Guidelines.

3.26  Clean, prime and paint all disturbed areas to match surroundings in accordance with MARAD Coating Guidelines.

CHECK POINT - (Service Report)
3.27  The manufacturer's representative shall prepare and submit a Service Report to the COTR. The report shall include a report of "as found" conditions; a list of parts replaced and repaired; a list of final clearances of the overhauled unit; run-outs; verification of dynamic balance; condition of the motor-generator assembly and any recommendations for future operation and maintenance of the unit.

CHECK POINT - (Operational Test)
3.28  Accomplish an operational test of the equipment for a minimum of one hour after temperatures stabilize, unless otherwise specified in this work item.

3.28.1  Verify oxide film coating of the commutator/collector rings.

3.28.2  Record current, voltage, frame temperature, bearing temperature, and rpm at 15‑minute intervals.

3.28.2.1  Bearing temperatures shall not exceed 180 degrees Fahrenheit unless otherwise specified in the invoking work item or equipment instruction manual.

3.28.3  Measure and record hot insulation resistance of windings to ground immediately upon completion of test, using a 500 volt megger.

3.28.4  Submit one copy of a report listing data recorded, as compared to the values found in reference 5.1, and any recommendations.

4. Performance Criteria / Deliverables:

4.1  Receipt of Condition Report with "as found" conditions (paragraph 3.7.2).

4.2  Receipt of Post-Repair Test Report (paragraph 3.10.3).

4.3  Receipt of Foundation Condition Report (paragraph 3.20).

4.4  Receipt of Manufacturer Representative's Service Report (paragraph 3.27).

4.5  Receipt of Operational Test Data (paragraph 3.28.4).

5. References:
5.1  Motor Generator Technical Manual.

6. Notes: None
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