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1. Item Name: PUMPS, SCREW, (IMO) VERTICAL; SHOP REPAIR
2. Scope of Work:
2.1  Location: Throughout the ship (see paragraph 3.1).

2.2  Identification: See paragraph 3.1.

2.3  Intent: Remove the designated pump(s) from the vessel to a reputable repair shop where each pump shall be opened out and reconditioned to within its system operating parameters as indicated in the Manufacturer's Technical Manual, reinstalled and tested.

3. Work Description:
3.1  Pumps to be repaired under this specification are:

3.1.1  
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Location
Manufacturer(s)/Model No.
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3.2  The COTR shall approve use of a specific Subcontractor prior to commencement of work.
CHECK POINT - (Subcontractor Approval)
3.2.1  Contractor shall advise the COTR of intended subcontractor at least two days prior to starting work on this Specification.

3.3  Preliminary steps and pump removal.

3.3.1  Perform an in-place inspection to include but not be limited to: foundation / bed plate, mechanical components, vent and drain piping and valves, gages, gage lines and valves, coupling guard, gland seal tubing and insulation.

3.3.2  Inspect to determine the overall condition, noting missing or damaged components and other deficiencies potentially affecting the operability and maintainability of the unit.

CHECK POINT - (Condition Report - As Found)
3.3.2.1  Record all pump deficiencies found and submit them to the COTR via a serialized Condition Report.

3.3.3  Ensure that both the pump and driver are isolated from all systems and properly tagged and logged "out of service" in accordance with established tag out procedures. Isolation valves shall be wired or chained shut to prevent inadvertent opening of these valves. Drain the pump and associated piping of all fluids and dispose of the fluids properly in accordance with local, state and federal laws. Disconnect all gage connections, suction piping and discharge piping from the pump and record any piping misalignment. Carefully remove and store insulation pads.

3.3.4  Disconnect and uncouple the pump from the driver, checking the coupling gap and run-out and record this information. Store the coupling parts with all fasteners for reuse.

CHECK POINT - (Condition Report)
3.3.4.1  Submit above data to COTR via a serialized Condition Report.

3.3.5  Disconnect the pump from its foundation / bed plate and transport to repair facility. During the removal of the pump, contractor is responsible for the removal and reinstallation of any interferences, including the driver if necessary. Install temporary blanks on all openings left in the vessel's piping systems and cover openings left in the pump. Clean up all products spilled as a result of pump removal.

3.3.6  The pump spacer bracket and foundation / bed plate shall be degreased, de-scaled, primed and painted in accordance with MARAD Coating Guidelines.

3.4  Shop work.

3.4.1  During disassembly, match mark mating surfaces and tag all interchangeable parts to eliminate the possibility of incorrect re-assembly. The pump is to be completely disassembled, cleaned and inspected. Protect all exposed machined surfaces and wearing rings. Label and bag all fasteners and other components at the time of disassembly.

CHECK POINT - (Opening Inspection)
3.4.1.1  The COTR shall be notified when all pump components are cleaned and available for inspection.

3.4.2  Inspect pump shaft for deterioration, defects, distortion and conformance to manufacturer's specifications. Straighten shaft to within 0.002" inch total indicator run-out (TIR) at each step.

3.4.3  Thoroughly clean impeller(s), interior and exterior of the casing(s) by Commercial Blast Cleaning (SSPC-SP 6). Protect all exposed machined surfaces and wearing ring seats. Hand dress mating and sealing surfaces to remove raised metal.  Repairs to the casing and impeller(s) (if approved by the COTR and regulatory bodies) will be authorized by a separate Delivery Order.

3.4.4  Bearing housings.

3.4.4.1  Bearing housings shall be Solvent Cleaned (SSPC-SP 1).

3.4.4.2  Measure and ensure internal bearing seating surfaces, both axially and circumferentially, are within manufacturer's specifications so as to secure the bearing(s) snugly at assembly.

3.4.4.3  Measure and ensure the bearing housing to pump casing concentricity and perpendicularity are within 0.0005". Design clearances may be obtained from the manufacturer's technical manual or assembly drawings.

3.4.4.4  Submit dimensions measured via the Test Data Condition Report, paragraph 3.6.3.6.

3.4.5  Replace with new, the following parts:

3.4.5.1  Bearings (e.g. ball, needle, roller, angular thrust and radial).

3.4.5.2  Bushings.

3.4.5.3  Fasteners 5/8" and below.

3.4.5.4  Fasteners above 5/8" when signs of pitting or deterioration are found.

3.4.5.5  Gaskets.

3.4.5.6  Grease fittings and lines.

3.4.5.7  Keys.

3.4.5.8  Lantern rings. 

3.4.5.9  Lock nuts and washers.

3.4.5.10  Mechanical seals.

3.4.5.11  "O" rings. 

3.4.5.12  Packing.

3.4.5.13  Seals (e.g. lip, felt, etc.)

3.4.5.14  Shaft sleeves and nuts.

3.4.5.15  Throat bushings.

3.4.5.16  Wearing rings.

3.4.5.17  Water / inter-stage bearings.

3.4.5.18  Thrust Shoes and plates.


3.4.6  Additional new parts required and not specifically mentioned in this specification shall be approved by the COTR and provided by the contractor. All new parts will be manufacturer's original parts. The cost of these replacement parts, verified by invoice, will be 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.

CHECK POINT - (Contractor-Manufactured Parts and Additional Repairs)

3.4.6.1  Submit dimensions of contractor-manufactured parts via the Test Data Condition Report, paragraph 3.6.3.6. 

3.4.6.2  Submit a serialized Condition Report to the COTR identifying deficiencies found within two days of receipt of pump in shop. All repairs beyond the scope of this specification shall be authorized via Delivery Order.

3.4.7  Assemble the rotating assembly for balancing (do not install bearings, lock nuts and washers, mechanical seals and coupling cover) and dynamically balance.

CHECK POINT - (Shop Balance)
3.4.7.1  Contractor shall notify the COTR prior to performing a dynamic balance of the rotating assembly.

3.4.7.2  All steps of the shaft and rotating parts assembled on it shall not exceed 0.002" TIR.

3.4.7.3  Balance data shall be included in the Test Data Condition Report, paragraph 3.6.3.6.

3.4.8  Reassemble the pump ensuring that all clearances are within manufacturer's design specifications and mating parts with match marks are properly aligned.

CHECK POINT - (Closing of Casing)
3.4.8.1  Notify the COTR before installing the casing cover. 

3.4.8.2  Shaft packing shall not be installed at this time. Packing shall be installed after final alignment is approved by COTR.

3.4.8.3  Lubricate pump radial and thrust bearings.

3.4.9  Without the aid of a strap wrench the effort exerted to hand turn the rotating assembly shall be the same with casing cover removed as with the casing cover bolted down. Rubbing of internal parts excluding the mechanical seal is not allowed.

3.5  Reinstallation and Alignment.

3.5.1  Upon successful completion of all assembly inspection checks, transport the pump back to the vessel.

3.5.2  During the reinstallation of the pump, the Contractor is responsible for the removal and reinstallation of interferences, including the driver if necessary. 

3.5.3  Install pump and the pump spacer on its foundation/bedplate.

3.5.4  Align the driver and pump to within 0.002" TIR angular and parallel in vertical and horizontal planes.

CHECK POINT - (Driver to Pump Alignment) 

3.5.4.1  COTR to witness alignment. 

3.5.5  Remove piping blanks and connect all piping to the pump, ensuring that piping strain is not transmitted to the pump. Use new fasteners and gaskets. Recheck the pump to driver alignment. If the alignment has changed 0.002" TIR from the alignment witnessed in paragraph 3.5.4, realign piping to pump.

CHECK POINT - (Alignment Readings)

3.5.5.1  Alignment data shall be included in the Test Data Condition Report paragraph 3.6.3.6.

3.5.6  Ream alignment holes in driver flange and pump spacer bracket and install new dowel pins.

3.5.7  Install shaft packing in pumps without mechanical seals after final alignment is approved by COTR.

3.5.8  Couple pump to driver insuring proper gap. Grease and lubricate as necessary.

3.5.9  Replace insulation damaged during the removal and reinstallation of the pump.  Reinstall insulation pads stored during pump removal.

3.5.10  Paint all new and disturbed areas to match the existing color scheme in accordance with MARAD Coating Guidelines.

3.6  Testing.

3.6.1  Prior to operation, flood the pump casing and vent air to prevent mechanical seal damage at start up.

3.6.2  Perform an operational test of the pump under actual service conditions for four (4) hours consecutive running time.

CHECK POINT - (Test) 
3.6.2.1  The contractor shall notify COTR to witness the operational test. 

3.6.3  Test procedures.

3.6.3.1  Record output pressures every thirty (30) minutes under normal load.

3.6.3.2  Test multi-speed pumps at all speeds, operating pump(s) at each speed for equal periods of time during the four (4) hour running period.

3.6.3.3  Adjust packing in pumps with shaft packing as necessary for proper leak off during operation.

3.6.3.4  Demonstrate the operation of all automatic pressure and level switches, and, if installed, the automatic priming system.

3.6.3.5  Pump tests may be held in conjunction with piping system tests. Pump tests shall meet or exceed operational specifications for a new pump as delineated by the manufacturer's technical manual.

CHECK POINT - (Condition Report)
3.6.3.6  Submit a serialized Test Data Condition Report to the COTR which includes the results of the above tests along with the dimensions of: 

3.6.3.6.1  Bearing housings paragraph 3.4.4.4.

3.6.3.6.2  Contractor-manufactured parts paragraph 3.4.6.1.

3.6.3.6.3  Balance data paragraph 3.4.7.3.

3.6.3.6.4  Alignment data paragraph 3.5.5.1.

4. Performance Criteria/Deliverables: 
4.1  Approval of the specific subcontractor prior to the commencement of work.

4.2  Notified when pump components are cleaned.

4.3  Receipt of Condition Report identifying any deficiencies found within two days of receipt of pump in shop. 

4.4  Notified prior to performing a dynamic balance of the rotating assembly. 

4.5  Receipt of Condition Report detailing contractor-manufactured parts.

4.6  Notified prior to performing a dynamic balance of the rotating assembly. 

4.7  Notified prior to casing cover installation.

4.8  Satisfactory unit alignment to within 0.002".
4.9  Satisfactory piping alignment within 0.002" at coupling.

4.10  Satisfactory operational test.

4.11  Receipt of Test Data Condition Report.

5. References:  

5.1  Pump Technical Manual and Schematics.

6. Notes: None
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