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1. Item Name: TURBINE, AUXILIARY, DE LAVAL (IMO), SHOP 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: Remove designated Auxiliary Turbine drive unit(s) from the vessel to a reputable repair shop where each drive unit shall be opened out and reconditioned to within system operating parameters as indicated in the manufacturer's Technical Manual.

3. Work Description:
3.1  Turbine drive unit(s) to be overhauled/repaired under this specification is (are);

3.1.1  #/Function
Location
Manufacturer/ Model No.


[
]
[
]
[

] 


[
]
[
]
[

] 

3.2  The COTR shall approve the use of a specific subcontractor prior to commencement of any work.
CHECK POINT - (Subcontractor)

3.2.1  Contractor shall notify COTR of proposed subcontractor or technical representative prior to start of work.

3.3  Prior to disconnecting and removing the Turbine drive unit, perform an in-place visual inspection. The inspection shall note and record deficiencies on all components including but not limited to: bracket and foundation condition, mechanical condition, identifying missing parts such as vent/drain piping, valves, gages, gage lines, coupling guard and insulation deficiencies. The contractor shall record any deficiencies found within the Condition Report referenced in paragraph 3.5.5.

3.4  Isolation, tag-out and removal.

3.4.1  Ensure that both the Turbine drive unit and driven unit are isolated from all systems and properly tagged and logged "out of service" in accordance with established tag out procedures.

3.4.2  Wire or chain shut isolation valves to prevent inadvertent opening of these valves.

3.4.3  Drain the drive unit and associated piping of all fluids and dispose of properly in accordance with local, state and federal laws.

3.4.4  Disconnect all gage connections, steam inlet and exhaust piping from the drive unit and record any piping misalignment.

3.4.5  Carefully remove and store all non-asbestos insulation pads for reuse.

3.4.6  Disconnect and uncouple the Turbine drive unit from the driven unit. Check the coupling gap and runout and record information for the Condition Report referenced in paragraph 3.5.5. Store the coupling parts with all fasteners for reuse. 

3.4.7  Disconnect the Turbine drive unit from its bracket.

3.4.8  Blank openings on the drive unit and transport to the repair facility. Install temporary blanks on all openings left in the vessels piping systems to ensure system integrity and safety of personnel. Wipe up and remove any liquids spilled.

3.4.9  During the removal and reinstallation of the Turbine drive unit, the contractor is responsible for the removal and reinstallation of any interferences encountered.

3.4.10  The bracket for the drive unit shall be prepared and painted in accordance with the MARAD Coating Guidelines. 

3.5  Shop repair.

3.5.1  Completely disassemble the Turbine drive unit and thoroughly clean all components so that all oil and debris is removed.

3.5.1.1  During the disassembly process, match mark mating surfaces and tag all interchangeable parts to eliminate the possibility of incorrect re-assembly.

3.5.1.2  Label and bag all fasteners at the time of disassembly.

CHECK POINT - (Opening Inspection)
3.5.1.3  The COTR shall be notified when all components and subassemblies are cleaned for inspection. 
3.5.1.4  For the purposes of inspection and Condition Report development, the contractor shall separate the Turbine drive unit into it's major subassemblies. The major subassemblies for this equipment are as follows: Governor Assembly, Turbine Assembly, Transmission Gear Assembly, Oil Cooler Assembly and Oil Filter Assembly.

3.5.2  Visually inspect all mating, sealing and running surfaces of the unit for corrosion, wear, distortion and cracks.

3.5.2.1  Areas suspected of being cracked shall be tested using non-destructive test methods.

3.5.2.2  High spots or other minor damage shall be repaired using standard hand repair techniques (e.g., filing, grinding, honing and/or lapping).

3.5.2.3  Minor repairs to parts may be performed if fits and clearances are maintained and part reliability is not impaired.

3.5.3  All external and internal threaded portions of the unit shall be inspected for cross, torn, or missing threads. The Contractor is responsible for repairing 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.

3.5.4  Replace with new, the following parts:

3.5.4.1  Gaskets (pre-formed and sheet).

3.5.4.2  Carbon packing rings.

3.5.4.3  Seals (e.g., lip, mechanical, "o" rings [standard and pre-formed] ). 

3.5.4.4  Zinc anodes.

3.5.4.5  Bearings (e.g., axial and radial).

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

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

3.5.4.8  Packing (e.g., pre-formed and roll).

3.5.4.9  Fasteners 5/8" and below.

3.5.4.10  Fasteners above 5/8" if deteriorated or damaged.

3.5.5  Record all "as found" clearances of critical wearing parts and assembly dimensions and submit them to the COTR via a serialized Condition Report.

3.5.5.1  Submit, within the same Condition Report, a listing of all parts or components that could not be restored by hand repair methods. This list shall include the noted deficiency, the required repairs and/or replacements, and the price of same.

3.5.5.2  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, shall be covered by a Delivery Order.

CHECK POINT - (Contractor Fabricated Parts)
3.5.5.2.1  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. 
3.5.5.3  Submit dimensions of all contractor‑manufactured parts via the Test Data Condition Report (paragraph 3.8).

3.5.6  Reassemble the Turbine drive unit, ensuring that all clearances are within manufacturer's design specifications, and that all parts with match marks are properly aligned.

CHECK POINT - (Closing Inspection)
3.5.6.1  Notify the COTR prior to closing the turbine cover and transmission housing cover. Blow compressed air through all lubricating passages and ports in the presence of the COTR to prove clear. 
3.5.7  Upon successful completion of all assembly inspection checks, transport the turbine drive unit back to the vessel. Install turbine drive unit on its bracket/foundation. Align the Turbine drive unit with its driven unit to within 0.002" (TIR) angular and parallel in both the vertical and horizontal planes.

CHECK POINT - (Alignment)
3.5.7.1  The COTR shall witness and verify the alignment. 

3.6  Final installation, alignment and hook-up.

3.6.1 Remove piping blanks and connect all piping to the turbine drive unit without transmitting piping strain to pump. Use new fasteners and gaskets. Recheck the Turbine drive unit alignment. If the alignment has changed 0.002" from the alignment witnessed in paragraph 3.5.7, realign the unit.

CHECK POINT - (Alignment data) 

3.6.1.1  Alignment data shall be included in the Test Data Condition Report (paragraph 3.8).

3.6.2  Ream the alignment holes in the Turbine drive unit flange and bracket/ foundation, and install new alignment dowel pins.

3.6.3  Re-couple the Turbine drive unit to the driven unit, ensuring proper coupling gap. Grease the coupling as required, and reinstall any guards.

3.6.4  Replace any insulation damaged during the removal and reinstallation of the unit.

3.7  Prior to testing, prepare the Turbine drive unit for operation in accordance with the manufacturer's technical manual.

3.7.1  Perform an operational test of the Turbine drive unit under actual service conditions for four (4) hours consecutive running time.

3.7.2  During the test, set the speed limiting governor to limit the shaft revolutions of the driven unit in accordance with the manufacturer's technical manual. Ensure that the speed limiting governor functions properly by lowering and then increasing the speed three times to verify the correct setting and its repeatability.

3.7.3  Record the following data every hour: Inlet steam pressure (to pressure regulating valve), inlet steam temperature (to pressure regulating valve), lube oil cooler/ filter discharge pressure and transmission oil temperature. Check governor valve packing gland, steam chest nozzle packing gland and carbon rings for leakage. Adjust or replace if necessary.

3.7.4  The Turbine drive unit test may be held in conjunction with pump or piping system tests. The Turbine drive unit test shall meet the operational specifications as delineated by the manufacturer's Technical Manual.

CHECK POINT - (Operational Test) 

3.7.4.1  The COTR shall witness the operational test.

3.8  The data results for the above test shall be submitted to the COTR via a serialized Test Data Condition Report. This Test Data Condition Report shall also include the dimensions of all contractor-manufactured parts (paragraph 3.5.5) and the final alignment data (paragraph 3.6.1.1).

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

4.2  Satisfactory cleaning of Turbine drive unit components.

4.3  Receipt of Condition Report identifying any deficiencies found.

4.4  Notified prior to the closing of both turbine cover and transmission housing cover.
4.5  Satisfactory unit alignment.
4.6  Satisfactory piping alignment.

4.7  Satisfactory operational test.

4.8  Receipt of Test Data Condition Report.
5. References: 

5.1  Turbine drive unit technical manual and drawings.

6. Notes: None
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