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1. Item Name:  MOTOR, DC; OVERHAUL

2. Scope of Work:
2.1  Location: See paragraph 3.1.

2.2  Identification: See paragraph 3.1.

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

3. Work Description:
3.1  The Contractor shall overhaul noted motors.

CHECK POINT - (Approval of Subcontractor)
3.2  COTR shall approve (or disapprove) use of a specific Subcontractor during Pre-award Survey and prior to commencement of work.
CHECK POINT - (Confirm Availability of Subcontractor)
3.2.1  Verify to COTR availability of approved Subcontractor during Pre-award Survey and prior to commencement of work.

3.3  Prior to disconnecting motor, the contractor shall perform an in-place inspection of the motor as an electrical, mechanical unit. His inspection shall include insulation resistance, winding continuity, condition of foundation, motor to driven unit alignment, and condition of cables from motor controller to motor. The contractor shall record this motor data and retain it for reference during reinstallation.

3.4  Ensure that both the motor and driven unit is isolated from all systems and properly tagged and logged "out of service" both at the machine locations and at the main switchboard as required by Reference 5.1. Contractor must correctly isolate, blank or tag driven units, such as valves, pumps or winches to prevent accidental cycling, falling or opening. Identify and tag all electrical connections prior to removing them to ensure correct re-assembly. Loose cable ends shall be wrapped with plastic and taped securely to protect them from damage.

3.5  Disconnect and uncouple the motor from its driven unit. Check the coupling gap and run-out and record information for reinstallation. Match, mark and tag all mating surfaces and interchangeable parts to eliminate the possibility of incorrect reassembly. Remove the motor from the ship and transport it to the motor repair facility. Store the coupling with all fasteners for reuse.

3.6  Verify manufacturers’ winding and connection data from References 5.1. and 5.2. Contractor shall not change or modify the motor windings in anyway. In the event as inspected conditions differ from References 5.1 and 5.2, Contractor shall conduct direct liaison with manufacturer to determine correct repair technique. Disassemble motors, removing end bells, withdrawing armatures and extracting bearings. Protect all exposed machined surfaces to prevent damage. Label and bag all fasteners and other components at the time of disassembly.

3.7  Strip old windings from armature and field assemblies. Thoroughly clean remaining assemblies to remove any remaining varnish, dirt or débris.

3.8  Perform repairs to the listed motors listed which shall in addition to the process work cited in this specification include renewal of the following parts in all motors.

3.8.1  Bearings

3.8.2  Gaskets

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

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

3.8.5  All fasteners

3.8.6  Brushes

3.8.7  Connection Box

3.8.8  Electrical leads to connection box

3.8.9  Shaft Keys

CHECK POINT - (Condition Report)
3.8.10  In the event motors specified require repairs which exceed those listed in this specification, report those defects to the COTR via a serialized Condition Report.

3.9  Rewind armature and field assemblies as described in references 5.1 and 5.2. New windings shall be pre-baked to remove all moisture, then dipped in electrical varnish. Paint exposed ends of all windings and interior with a waterproof electrical coating such as Glyptol. Insulation resistance reading shall be infinite ((). The contractor shall demonstrate acceptable winding installation by successfully performing the following tests on the windings: Insulation resistance test (determines the general effectiveness and quality of the wiring insulation using a megohmmeter), field coil polarity test (to ensure that each adjacent field pole has opposite polarity), armature test (locates open or shorted coils using the growler and/or the Bar-to-bar test), 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.

3.10  Perform the following inspections to rotating assemblies.

3.10.1  Inspect the shaft, including keyway for cracks using non-destructive testing methods.

3.10.2  Measure runout of shaft. Runout shall not exceed 0.002 inch (TIR).

3.11  Restore the surface of the bearing journals, bearing housings and threaded ends. Undercutting journals for oversized bearings is not an acceptable repair.

3.11.1  Grind bearing journals, bearing housings and threaded ends to base material, removing any previously-applied resurfacing material.

3.11.2  Resurface machined areas by means of chroming, flame spraying or welding build-up until the work area exceeds design tolerance.

3.11.3  Place rotating assembly on centers in a lathe and spot heat to remove all runout.

3.11.4  Machine bearing journals and bearing housings to correct dimensions, re-cut keyway and renew end threads.

3.12  Install all rotating components on the shaft and dynamically balance the rotating assembly.

3.13 The motor housing and frame shall be cleaned of all rust, scale or foreign material. Prime and coat with paint to match original color in accordance with Reference 5.4.

3.14  Prior to re-assembly ensure all mating parts of the motor are absolutely clean. Any dirt or other foreign material may cause misalignment of the armature with respect to the field windings. Reassemble the motor using all new fasteners and aligning all previously made matchmarks. Demonstrate freedom of movement by rotating the motor shaft by hand. No rubbing of any internal parts is allowed.

3.15  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 RPM, voltage, amperage (unloaded), bearing temperature, and insulation resistance. The COTR shall be notified prior to the shop test. The test results shall be considered successful if they achieve the motor specification/nameplate design criteria.

CHECK POINT - (Shop Test and Test Data Condition Report)
3.15.1  The Contractor shall notify the COTR in sufficient time to allow the COTR to witness the shop test.

3.15.2  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, rotating assembly balance data, and the results of the stator winding tests.

3.16  Upon successful completion of all tests, transport the motor back to the vessel, install the coupling hub and position the motor on it's foundation. Align the motor to the driven unit to within .002 inch (TIR). Ream the alignment holes in the motor flange and bracket/foundation, and install new alignment dowel pins.

3.17  Reconnect all electrical leads at the motor terminal connection box. Close up connection box in good order using new gaskets and stainless steel fasteners.

3.18  Contractor shall prove correct rotation of motor to the COTR.

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

3.19  Recouple the motor to the driven unit, ensuring proper coupling gap. Grease the coupling as required, and reinstall any coupling guards previously removed.

3.20  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 the specific subcontractor prior to the commencement of work.; paragraph 3.2.

4.2  Confirm availability of approved subcontractor; paragraph 3.2.1.

4.3  Satisfactory shop test at repair facility; paragraph 3.8.8.

4.4  Receipt of shop test and test data: paragraph 3.15.2.

4.5  Satisfactory correct motor rotation; paragraph 3.18.1.

5. References:
5.1  Specification 053-001.G, Isolation, Blanking and Tagging Requirements; Accomplish.

5.2  [Specify Title of motor manufacturers’ technical manuals.]

5.3  [Specify manufacturers’ drawing titles and identification numbers.]

5.4  Specification 631-001.R, Painting and Cleaning.

6. Notes: None
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