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1. Item Name:  MOTOR, AC, INDUCTION, THREE-PHASE, SQUIRREL CAGE; OVERHAUL
2. Scope of Work: 
2.1  Location: See paragraph 3.1.

2.2  Identification: See paragraph 3.1.

2.3  Intent: Remove designated AC electric motor(s) from the vessel to a reputable repair shop where each motor shall be reconditioned to it's original operating parameters. 

3. Work Description:
3.1  The Contractor shall recondition rotating assemblies of the following motors:
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3.2  [Spec Preparer shall indicate the specific deficiency which has required repair of each motor listed above; for example:

3.2.1  Frozen rotating assembly.

3.2.2  Stator resistance reads 0 W to ground.

3.2.3  Heavy corrosion. 

3.3  COTR to approve use of a specific Subcontractor prior to commencement of work. 

CHECK POINT - (COTR Approval of Motor Repair Facility)
3.3.1  COTR shall approve Contractor's proposed motor repair facility (which may be the Contractor's own motor shop).

3.4  Prior to disconnecting motor, the contractor shall perform an in-place motor inspection to include but not be limited to insulation resistance, winding continuity, condition of foundation, unit alignment, and condition of cables from motor controller to motor. The contractor shall record this motor data and submit it with the Condition Report discussed in paragraph 3.13.1.

3.5  Ensure that both the motor and driven unit is isolated from all systems and properly tagged and logged "out of service" in accordance with Reference 5.3. Identify and tag all electrical connections prior to removing them to ensure correct re-assembly. Loose cable ends shall be wrapped with plastic or other suitable material and taped securely to protect them from damage.

3.6  Disconnect and uncouple the motor from its driven unit. Check the coupling gap and run-out readings and record information in the Condition Report referenced in paragraph 3.13.1. Remove the motor from the ship, package, palletize and transport it to the motor repair facility. Store the coupling and any other removed parts for reinstallation.

3.7  Disassemble motors, match, mark and tag all mating surfaces and parts to eliminate the possibility of incorrect reassembly. Electric motors shall be stripped down, removing end bells, withdrawing rotors and extracting bearings. Protect all exposed machined surfaces to prevent damage. Label and bag all removed parts and components at the time of disassembly.

3.8  All electrical and non-electrical parts shall be thoroughly cleaned. Using a high powered vacuum cleaner and a brush (with non-metal bristles), completely remove all loose dirt and debris. Compressed air shall not be used, because it may force loose dust and foreign debris into inaccessible locations; particularly the windings of the stator. Clean motors of all hardened deposits, grease and other contaminants to SSPC-SP2, Hand Tool Cleaning Standard and SSPC-SP1, Solvent Cleaning Standard. All components shall then be rinsed and thoroughly dried. 

3.9  Visually inspect all mating and running surfaces of the motor for corrosion, wear, distortion and cracks. Areas suspected of being cracked shall be tested using non- destructive test methods. Contractor shall perform removal of high spots and repairs to other minor defects using standard hand repair techniques (e.g., filing, dressing, grinding, honing and lapping). Such minor repairs to parts must maintain the Manufacturer's fits and clearances are maintained, and part reliability is not impaired.

3.10  All external and internal threaded portions of the unit shall be inspected for crossed, torn, or missing threads. The Contractor shall repair this minor damage with a tap or die. Free fit threads should engage by hand with no excessive play. Where tighter or more critical fits are involved, or where the thread fit is questionable, a thread checking gage shall be used.

3.11  The motor end bells, housing and frame shall be cleaned externally to SSPC-SP6, Commercial Blast Standard. Motor foundation and base shall be cleaned to SSPC-SP3 Power Tool Cleaning Standard. Prime and coat with paint to match original color in accordance Reference 5.4. 

3.12  The contractor shall perform motor overhauls specified renewing the following parts:

3.12.1  Bearings.

3.12.2  Gaskets.

3.12.3  Washers (e.g. locking, thrust, and spacer).

3.12.4  Pins, (e.g. alignment, spring, tapered, and cotter).

3.12.5  All fasteners.

3.12.6  Shaft Keys.

3.13  Stone the shaft to dress up key-ways and remove all burrs. Measure the dimensions of the motor shaft. On centers in a lathe, inspect applicable features such as run-out, trueness, roundness, perpendicularly and concentricity of all shoulders and lands. Measure the dimensions of the bearing housing diameters in the front and back endbells. Design clearances shall be obtained from References 5.1 and 5.2. The Contractor shall submit, within the below Condition Report, a listing of any repairs which could not be accomplished using the methods and standards already required in this specification. This list shall include the noted deficiency, the required repairs and/or replacements, and the price of same.

CHECK POINT - (As Found/Design Readings Condition Report)
3.13.1  The Contractor shall provide all "as found" clearances (including those required by  paragraphs 3.3 and 3.5) with their respective design clearances and the Contractor's recommendations for repairs which exceed the authorization of this specification to the COTR via a serialized Condition Report. 

3.14 Additional new parts required and not specifically mentioned in this specification shall be approved by COTR and provided by the contractor. All new parts will be manufacturer's original parts. The cost of these replacement parts, verified by invoice, shall authorized for accomplished when covered by a Delivery Order. If parts are unavailable, the contractor may fabricate same, provided that manufacturer's design characteristics and tolerances are retained, and prior approval from the COTR is obtained. The contractor shall submit dimensions of all contractor‑manufactured parts via the Test Data Condition Report (paragraph 3.17.2).

CHECK POINT - (Contractor Fabrication of Parts) 

3.14.1  COTR shall specifically approve Contractor manufacture of any and all replacement parts.

3.15  Install all rotating components on the shaft, such as fan impellers, coupling halves etc., and dynamically balance the rotating assembly. Final unbalance shall not exceed the manufacturer's specification. Balance data shall be included in the Test Data Condition Report (paragraph 3.17.2).

CHECK POINT - (Checking of Balance)
3.15.1  The COTR shall witness the balancing of the motor. 

3.16  Pre-bake stator windings to remove all moisture, then dip in electrical insulating varnish and conduct final bake to. Insulation resistance reading shall be 25 megohms or greater. The contractor shall perform the following final tests on the overhauled stator windings: Insulation resistance test (Determines the general effectiveness and quality of the wiring insulation using a megohmmeter), Phase balance test (Determines the resistance and continuity of each phase), Voltage surge comparison test (Locates shorted turns, coils or windings), AC high potential test (provides a go/no-go evaluation of the condition of electrical insulation), and a final insulation resistance test after the AC high potential test (to ensure that physical damage has not occurred due to the high potential test). The results of these tests shall be included with the Test Data Condition Report stated in paragraph 3.17.

3.17  Prior to reassembly ensure all mating parts of the motor are absolutely clean. Any dirt or other foreign material may cause misalignment of the rotor with respect to the stator windings. Reassemble the motor aligning all previously made matchmarks. Without the aid of a strap wrench, check for freedom of movement by rotating the motor shaft by hand. No rubbing of any internal parts is allowed.

3.18  Connect the motor electrically and perform a four hour operational test at the repair facility. During the operational test, the contractor shall monitor and record (every hour) the R.P.M., voltage, amperage (unloaded), bearing temperature, and insulation resistance. The COTR shall be notified prior to the shop test. The test results shall be acceptable if they meet or exceed the motor specification/nameplate design criteria. 

CHECK POINT - (Shop Test and Test Data Condition Report)
3.18.1  The Contractor shall notify the COTR in sufficient time to allow the COTR to witness the shop test if he desires to do so. In any case, the test must be witnessed, recorded and authenticated by the Contractor's Quality Assurance Department and the results reported as follows:

3.18.2  The contractor shall submit a test data report via a serialized Condition Report to the COTR which shall include the motor nameplate data, results of the shop test, contractor manufactured parts (paragraph 3.13), rotating assembly balance data (paragraph 3.14) and the results of the stator winding tests (paragraph 3.15). 

3.19  Upon successful completion of all tests, transport the motor back to the ship. Handle motor to ship's position and install. Align the motor to the driven unit to within .002 inch (TIR). Contractor shall be responsible to perform customary procedures such as removal, addition, adjustment, machining or scraping of chocks and shims in order to achieve the 0.002 inch (TIR) alignment standard. Ream the alignment holes in the motor flange and bracket/foundation, and install new alignment dowel pins.

CHECK POINT - (Alignment)
3.19.1  COTR to witness and verify the final alignment. 

3.20  Reconnect and insulate all electrical leads at the motor terminal connection box. The contractor shall repair all loose connections and damaged insulators. Repair of loose connections shall include the disassembly of the connections, cleaning and or stripping back wire ends and renewal of terminal, wire end hardware, fasteners and insulation. Close up connection box in good order using new gaskets and stainless steel fasteners.

3.21  Contractor shall prove correct rotation of motor to the COTR. If necessary, contractor shall reverse the direction of rotation by interchanging any two of the three phase line leads to the stator.

 CHECK POINT - (Motor Rotation)
3.21.1  Correct motor rotation will be witnessed and verified by the COTR.

3.22  Perform a 1/2 hour unloaded operational test of the motor. Contractor shall monitor and record the R.P.M., voltage, amperage (unloaded), bearing temperature, and insulation resistance. The COTR shall be notified prior to the test.

CHECK POINT - (Unloaded Test)
3.22.1  The contractor shall submit a serialized Condition Report to the COTR which shall include the results of this test.

3.23  Re-couple the motor to the driven unit, ensuring proper coupling gap. Grease the coupling as required, and reinstall any coupling guards previously removed using new fasteners.

3.24 Paint all new or disturbed areas to match the existing color scheme and in accordance with Reference 5.4.

4. Performance Criteria / Deliverables:
4.1  Approval of specific subcontractor prior to commencement of work (paragraph 3.3.1).

4.2  Submission of ""as found" conditions (paragraph 3.13.1).

4.3  Approval of contractor manufactured parts (paragraph 3.14.1).

4.4  Satisfactory balancing of motor rotating assembly (paragraph 3.15.1).

4.5  Satisfactory shop test at repair facility (paragraph 3.18.1).

4.6  Receipt of shop test results via Condition Report (paragraph 3.18.2).

4.7  Satisfactory unit alignment. (.002 inch TIR) (paragraph 3.19.1).

4.8  Satisfactory correct motor rotation (paragraph 3.21.1).

4.9  Receipt of serialized Condition Report on shipboard operational test results (paragraph 3.22.1).

5. References:
5.1  [Spec Preparer shall insert numbers and titles of vendors' drawings].

5.2  [Spec Preparer shall insert titles of vendors' technical manuals].

5.3  Specification 053-001.G, Isolation, Blanking and Tagging Requirements.
5.4  Specification 631-001.R, Painting and Cleaning; Engine Room and Shaft Alley.
5.5  Electric Repair and overhaul manuals (e.g., Hubert, C.I.: "Preventive Maintenance of Electrical Equipment" McGraw-Hill Book Company, New York, 1969).

6. Notes: None
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