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1. Item Name: LUBE OIL PIPING, HIGH VELOCITY FLUSH

2. Scope of Work:
2.1  Location of Work: Ship's machinery space.

2.2  Identification: N/A

2.3  Intent: Ensure the continued reliability of the main propulsion lube oil system through a complete flushing, cleaning and inspection of all components.

3. Work Description:
3.1  Provide labor, equipment, services, and material to accomplish the following:

3.2  Contractor to develop necessary line diagrams of the main engine lube oil piping showing the existing piping arrangement superimposed with all proposed components of the high velocity flushing process. The access openings in the main engine sumps and applicable tanks shall be clearly shown. The step by step flushing procedure shall be shown on the drawing. The Contractor shall submit drawings for COTR approval prior to commencement of work.

CHECK POINT ‑ (Drawing Submittal) 

3.3  Disassemble and temporarily remove to shop all external lube oil piping. Steam clean and then pickle all piping and install temporary end caps/blanks. Return piping sections to the ship and reinstall with new gaskets and fasteners.

3.4  Clean mating and sealing surfaces free of gasket material, sealant, and foreign matter. Remove burrs from mating and sealing surfaces using hand tools. 


3.5  Remove the manhole covers from the main propulsion engine oil sump. [Spec preparer insert main reduction gear case access plates on turbine plants or the main engine crankcase doors and main sump manhole covers on diesel plants.] 
3.6  Clean the sump to remove loose scale, rust, dirt, liquids, and foreign matter. Wipe down the sump with lint free rags. COTR to witness final inspection.

CHECK POINT - (Sump Inspection)
3.7  Reinstall the manhole covers.

3.8  Install blanks, bypass lines and jumpers to isolate the main propulsion engine from the gravity, storage and fill system for the flushing cycle.

3.9  Lube oil in storage tank(s) shall be used for flushing. Clean and prove all sight flow indicators and oil lines are free flowing and are clear of foreign matter.

3.10  Provide temporary piping, strainers, heaters and pumps to accomplish flushing. Install jumpers to bypass bearings and remove orifice plates (if installed) and reinstall in original location when flushing is completed. The contractor's flushing pump to be sized to produce twice the flow rate of the main branch of the lube oil service system.

3.11  Clean the interiors of the lube oil strainers and baskets. Install cotton muslin filter bags conforming to FED SPEC: CCC‑C‑432, Type 7, Class I, in the strainers. The bags shall be slightly longer and larger than the strainer baskets to prevent the possibility of rupture. 

3.12  Heat the flushing oil to maintain a temperature of 165 degrees F, plus or minus 5 degrees, during circulation of the oil. 

3.13  Wash down the reduction gears and gear casing interiors (steam turbine plant) or the interior or the crank case (diesel plant) [Spec preparer delete as appropriate] at start of flushing through the inspection covers, using a spray lance. Spray lance shall be fabricated from copper tubing and shall have a nozzle opening of such size to obtain sufficient velocity to reach all parts of the casings. 

3.14  Filter the oil through a 10 micron non‑bypass filter while using the spray lance and during the high velocity flushing operation. Filter to be installed on the discharge side of flushing pump.

3.15  When directed, commence flushing the main engine lube oil system.

3.15.1  Inspect the filter bags at 15 minute intervals for the first hour of flushing and then inspect and change the filter bags every hour for the remaining hours. Each filter bag shall be sealed in a clear plastic bag and tagged with complete identification, including the time removed, to permit a thorough evaluation of the flushing process. NOTE: Temporarily suspend the flushing operation and notify COTR at once if any metal particles are discovered in the filter bags.

3.16  Remove the system relief valves and back‑pressure control valves. Alternately, blank and bypass (jumper) each of these valve locations so that their associated piping circuit is flushed for not less than one half hour each after the main circuit flushing is complete. This flushing operation is in addition to the minimum circulation time. 


3.16.1  Disassemble the relief valve and back‑pressure components. Straighten stems, lap discs to seats for oil tight contact. Chase and tap all threaded areas. Renew diaphragms.

3.16.2  Reassemble relief and control valves using new packing and fasteners. Perform shop test to valves and set pressures in the presence of COTR and regulatory bodies.

CHECK POINT - (Shop Test of Relief and Control Valves)

3.16.3  Return to ship and reinstall valves in original location using new fasteners and gaskets . 

3.17  Upon successful completion of the high velocity flushing process, remove the blanks and bypass lines and reconnect the lube oil system as original.

3.18  Using the ship's lube oil pumps, circulate the same flushing oil through the system for 24 hours. The main engine shall be jacked over with the turning gear every 15 minutes.

3.18.1  Disassemble one main engine journal bearing and two widely separated sections of piping, as designated by COTR. Inspect to determine the presence of dirt and foreign matter. If dirt or foreign matter is found, clean the disassembled components, then reassemble and continue the flushing operation for an additional 12 hour period. The additional 12 hour flushing period and disassembly/ inspection to be subject to a separate Delivery Order. Reassemble after inspection. If this bearing has remained clean, disassemble and inspect one additional bearing. COTR shall witness the final inspection of the opened main bearings.

CHECK POINT - (Inspect Designated Main Engine Bearings for Cleanliness)
3.19  When directed, drain and properly dispose of the oil used for flushing. 

3.20  Open and thoroughly wipe down the main engine sump and any other ship's tanks used in the flushing process with lint free rags. COTR shall witness the final cleanliness inspection.

CHECK POINT - (Inspect Sump and Tank Interiors)

3.21 Reinstall the manhole and inspection covers using new gaskets. Replace all defective and missing fasteners.

3.22  The contractor is to replace the lube oil used for flushing with new oil in accordance with the ship's lube oil chart.

3.23  Install nylon filter bags in the lube oil strainers prior to dock and sea trials. The filter bags shall be of continuous filament nylon cloth, 80 by 80 thread, 75 to 100 micron fiber thickness, 125 to 200 micron holes in cloth.

3.23.1  During dock and sea trials, monitor the pressure drop across the strainers each hour to prevent possible bag rupture or excessive restriction of lube oil flow.

3.23.2  Remove, bag, and tag the filter bags upon completion of trials. All filter bags used during flushing operations and trials shall be turned over to COTR.

CHECK POINT - (Delivery of Used Filter Bags to COTR)

3.24  Prepare, prime and coat all new and disturbed surfaces in accordance with Marad coating guidelines. Top coats shall match surrounding areas. 

3.25  When directed, provide and install aluminized cloth spray shields on all flanged joints. Existing spray shields shall be reused, if determined to be serviceable by the COTR. New spray shields, if required, to be subject to a separate Delivery order. COTR to inspect completed installation.

CHECK POINT - (Witness Completed Spray Shield Installation)
3.26  Additional parts and materials required and not specifically mentioned in this item shall be provided by the contractor. The cost of the parts and materials will be covered by a separate delivery order and verified by invoice. The cost of labor, however, shall be included in this item. 

4. Performance Criteria/Deliverables:
4.1  Receipt of piping diagram and flushing procedure.

4.2  Witness sump inspection.

4.3  Witness shop test of relief and control valves.

4.4  Witness inspection of designated main engine bearings for cleanliness.

4.5  Witness inspection of sump and tank interiors.

4.6  Accept delivery of used filter bags.

4.7  Witness completed spray shield installation.

5. References:
5.1  Ship's piping diagrams and machinery arrangement drawings. Ship's instruction manuals and auxiliary machinery data.

6. Notes:
6.1  COTR will furnish the contractor with copies of the following data, technical manuals (instruction books) and drawings, for the contractor’s use in preparing for and carrying out the specified work. [Specification preparer to insert list of available data, technical manuals and drawings.] This is the entire extent of information to be provided by the COTR. It shall be the contractor's responsibility to review the data, technical manuals and drawings provided, and to obtain any additional or missing information which the contractor may desire. One copy of any such supplemental information obtained by the contractor shall be given to the COTR.

6.2  COTR will make available the following existing shipboard special tools and equipment for servicing the equipment item. [Specification preparer to insert list of special tools and equipment (e.g., disassembly jigs, special gauges).] This is the entire extent of special tools to be provided by the COTR. It shall be the contractor's responsibility to review the equipment manufacturer’s technical manuals and to obtain any additional special tools or equipment required to properly carry out the specified work.

6.3  COTR shall furnish the contractor with all Appropriate data, technical manuals (instruction books), diagrams and drawings, if readily available. It shall be the contractor's responsibility to obtain any additional or missing drawings, diagrams, technical manuals, and data.

6.4  COTR shall be notified, in writing, at least 24 hours prior to each check point.
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