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1. Item Name: PUMPS, RECIPROCATING, "D" SLIDE VALVE TYPE; IN-PLACE OVERHAUL
2. Scope of Work: 

2.1  Location: Throughout the ship (see paragraph 3.1).

2.2  Identification: See paragraph 3.1.

2.3  Intent: Recondition in place the designated reciprocating pump(s) including both steam and liquid ends, to attain their system operating parameters as indicated in the Manufacturer's Technical Manual.

3. Work Description: 

3.1  Pumps to be repaired under this specification are:

3.1.1  
Name

Location
Manufacturer/Model No.

[
]
[
]
[
]


[
]
[
]
[
]


[
]
[
]
[
]

3.2  The COTR shall approve use of a specific Subcontractor prior to commencement of work. 

CHECK POINT - (Subcontractor Approval)

3.2.1  Advise COTR at least two days prior to starting work of proposed subcontractor.

3.3  Preliminary steps.

3.3.1  Prior to pump disassembly, perform an in-place exterior inspection to include but not be limited to: foundation/bed-plate condition, mechanical condition, identifying missing parts such as vent and drain piping and valves, gages, gage lines and valves, and insulation deficiencies.

3.3.2 The contractor shall record all pump deficiencies found and submit them with the Condition Report referenced in paragraph 3.7.

3.3.3  Ensure the equipment is isolated from all systems, including both steam and liquid ends, and properly tagged and logged "out of service" in accordance with established tag out procedures.

3.3.3.1  Isolation valves shall be wired or chained shut to prevent inadvertent opening of these valves.

3.3.3.2  Drain and properly dispose of all fluids in pump and piping. If applicable, dispose of the fluids in accordance with local, state and federal laws.

3.3.3.3  Disconnect the steam, exhaust, suction and discharge piping from the unit and install blanks.

3.3.3.4  Contractor is responsible for the removal and reinstallation of any additional interferences.

3.3.3.5  Carefully remove and store insulation pads. 

3.4  Repairs

3.4.1  Completely disassemble pump, steam and liquid ends, including valves, steam chest and control linkage, excluding cylinder liners and [

].

3.4.1.1  Thoroughly clean all parts and inspect all components for wear and defects. Protect all exposed machined surfaces. During disassembly, match mark mating surfaces and label all interchangeable parts to eliminate the possibility of incorrect re-assembly.

3.4.1.2  Tag and bag all fasteners and other components at the time of disassembly. Record conditions and dimensions. Compare the dimensions obtained with the pump design criteria and submit with the Condition Report referenced in paragraph 3.7.

3.4.2  Operating gear, valve linkage and cross head assembly(s). 

3.4.2.1  Main and auxiliary levers to be straight and true, repair/replace to original design criteria.

3.4.2.2  Replace all bushings and pins/studs if elongated or wear is greater than 0.003".

3.4.2.3  Replace tappet, adjusting collar and split nuts.

3.4.2.4  During the manufacture and/or installation of bushings, conform to manufacturer's specifications or pump design criteria drawings for special drilling or other machining operations required.

3.4.3  Liquid end valves.

3.4.3.1  Suction and discharge access covers to be checked for trueness of fit. Hand dress mating and sealing surfaces to remove any high spots. 

3.4.3.2  After removal of suction and discharge valve assemblies, disassemble, clean and check valve seats for trueness. Worn or scored seats shall be ground flat, or if necessary resurface seat by machining. Lap disc to seat. Check valve discs for trueness by performing a blue check of valve disc and seat. Consult manufacturer's specifications. 

3.4.4  Steam chest to be removed from the steam cylinder. 

3.4.4.1  Inspect the steam cylinder to steam chest facing and plate (if installed) metal to metal surfaces for steam cuts, erosion and shoulders. Lap out minor defects on metal to metal surfaces.

3.4.4.2  Perform blue check of mating surfaces to ensure proper fit.

CHECK POINT - (Blue Check)
3.4.4.2.1  Notify the COTR prior to blue check. Any additional repairs to the steam chest (if approved by the COTR) will be authorized by a separate Delivery Order.

3.4.5  Inspect the "D" type slide valve for score marks, pitting and corrosion. Lap slide joints flat. Perform blue checks of mating surfaces to ensure proper fit. 

CHECK POINT - (Blue Check)
3.4.5.1  COTR to witness blue check.

3.4.6  Remove any score marks or pitting from valve rod and tail rod. Polish surfaces in way of packing and bushings to manufacturer's specifications. Straighten valve rod, tail rod, and valve rod link to within 0.002" total indicator runout (TIR). 

3.4.7  Steam piston and rod(s), and liquid end piston and rod(s).

3.4.7.1  Inspect rod(s) for deterioration, shaft score marks, defects, distortion and conformance to manufacturer's specifications. Check the taper and key ways for cracks and distortion. Straighten piston rod(s) to within 0.002" TIR if not specified in manufacturer's technical manual or in pump design criteria. Polish all surfaces in way of packing and bushings to manufacturer's specifications.

3.4.7.2  Inspect steam and liquid end pistons, followers, and spacer rings for deterioration, erosion, corrosion and score marks. Check the tapered hole in the pistons for cracks, erosion, signs of battering or enlargement. Remove and discard piston rings and check ring groves on piston for erosion and excessive side clearance (float).

3.4.8  Clean the steam and liquid cylinder liners and inspect for deterioration, erosion, corrosion, score marks, pitting and dull discolored spots. Inspect for formation of shoulders at either end of the lining. Measure the inside diameter along the entire length of the liner to determine any out of roundness, taper or barreling. Hone liner true unless honing would enlarge the liner beyond maximum allowable diameter as specified in the manufacturer's pump design criteria. If tolerances are exceeded notify the COTR and report conditions via Condition Report referenced in paragraph 3.7.

3.4.9  Ensure all drain and vent lines are clear. Disassemble and clean all drain and vent valves. Perform blue check of valve seat and disk and lap in as necessary. Assemble and repack.

CHECK POINT - (Blue Check)
3.4.9.1  Notify the COTR prior to blue check. 

3.4.10  On vertical pumps with bulkhead foundation mounts attached to the steam cylinder as well as to the liquid end, unbolt the upper foundation mounting and check for misalignment or strain on the attachment. Allowable misalignment 0.002".

CHECK POINT - (Alignment Check)

3.4.10.1  Notify the COTR prior to accomplishment of this check. If there is no misalignment or strain, bolt up foundation. 

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

3.5  Replace with new the following parts: 

3.5.1  Bearings/bushings.

3.5.2  Fasteners 5/8" and below.

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

3.5.4  Gaskets.

3.5.5  Guides and retainers.

3.5.6  Keys.

3.5.7  Lantern rings.

3.5.8  Lock nuts and washers.

3.5.9  Operating gear pins, studs and bushings.

3.5.10  "O" rings.

3.5.11  Packing. 

3.5.12  Piston packing.

3.5.13  Piston rings. 

3.5.14  Valve springs.

3.5.15  Throat bushings.

3.6  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)
3.6.1  Submit dimensions of contractor-manufactured parts via the Test Data Condition Report paragraph 3.10. 

CHECK POINT - (Condition Report - Pump Deficiencies)
3.7  The contractor shall submit a serialized Condition Report to the COTR identifying any deficiencies found within two days of pump disassembly. All repairs beyond the scope of this specification shall be authorized via Delivery Order.

3.8  Prior to installing piston rings on each piston, insert the rings into their lining and allow them to expand against the lining. Check and ensure end gap is per manufacturer's design criteria. Measurements shall be included in the Test Data Condition Report paragraph 3.10.

3.9  Reassembly and test.

3.9.1  Reassemble the pump using the manufacturer's technical manual or pump design criteria ensuring that all clearances are within manufacturer's design specifications and mating parts with match marks are properly aligned. Adjust and set the operating gear valve linkage to manufacturer's specifications.

CHECK POINT - (Installation of Pistons)
3.9.1.1  Contractor to notify the COTR before installing the steam and liquid pistons in their cylinders.

3.9.2  Remove piping blanks and connect all piping to the pump without transmitting piping strain to pump. Use new fasteners and gaskets. 

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

3.9.4  Perform an operational test of pump(s) under actual service conditions for four (4) hours consecutive running time. (If steam is not available use compressed air, but only operate long enough to verify the stroke adjustment and leak free operation). 

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

3.9.4.2  Record steam and liquid end pressures every thirty (30) minutes under normal load.

3.9.4.3  Adjust packing as necessary for proper leak off operation.

3.9.4.4  During the tests, check for liquid end valve tightness. This is accomplished by stopping the pump, closing the discharge valve and cautiously admitting steam to the pump. The pump should stall indicating tight valves.

3.9.4.5  Pump tests may be held in conjunction with piping system tests.

3.9.4.6  Pump tests shall meet or exceed operational specification as delineated by the manufacturer's technical manual.

CHECK POINT - (Condition Report)
3.10  The contractor shall submit a serialized Test Data Condition Report to the COTR which shall include the results of the above tests along with the dimensions of any contractor manufactured parts and all assembly measurements.

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

4.2  Satisfactory blue check of steam chest.

4.3  Satisfactory blue check of valves.

4.4  Satisfactory blue checks of drain and vent valves.

4.5  Satisfactory upper foundation alignment check within 0.002".

4.6  Notified when pump components are cleaned.

4.7  Approval of use of Contractor fabricated parts.

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

4.9  Notified prior to installing the steam and liquid pistons in their cylinders.

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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