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1.  Item Name: PROPULSION STEAM TURBINES; REMOVAL/CLEAN/BALANCE
2.  Scope of Work:
2.1  Location of Work: Engine room.

2.2  Identification: Main Propulsion Turbine Assembly

Manufacturer____________________

Model No._______________________

Serial No.______________________

2.3  Intent: Open, inspect, clean, balance, and reassemble the main propulsion HP and LP steam turbines.

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

3.1.1  Detach insulation and lagging sufficiently to allow disassembly and present the main propulsion turbines for inspection.

3.1.2  Using vessel furnished casing/rotor lifting guides, disassemble and prepare the HP and LP turbine casings, rotors, stationary diaphragms, flexible couplings, and bearings for inspection. Take all necessary precautions to prevent contaminants from entering the confines of the turbine/gear lube oil system. 

CHECK POINT - (Radial And Axial Clearances, Preliminary Alignment Checks, and Casing Joint Contact)
3.1.3  The Contractor is to take HP/LP turbine radial and axial bearing clearances and take preliminary alignment checks.

3.1.3.1  The contractor shall provide a written report of the readings taken with the values found stated. The report format of all readings shall be the same form for ease of comparison, this report shall be acceptable to the COTR.

3.1.3.2  Take and record all HP and LP turbine radial and axial bearing clearances.

3.1.3.3  Take preliminary alignment checks of HP and LP turbine couplings. Thoroughly clean and conduct visual and magnetic particle inspection of HP and LP flexible couplings. Hand dress and remove all high spots and wire edges from coupling teeth. Measure and record the flex coupling axial movement and float. Record "as found" and "as released" conditions.

3.1.3.4  Clean, stone, and scrape all turbine housing and casing mating flanges free of high spots, burrs, and irregularities. Verify joints smooth, flat, and steam tight. Verify and prove the turbine casing joint contact satisfactory by the blue contact method. The casing joint is to have an unbroken line of contact, at least 1/2" wide, all around.

3.1.4  The Contractor is to provide spreader bar and sling arrangement to facilitate removal and reinstallation of turbine rotors. Provide cradles to ensure proper shipping and handling of turbine rotors from ship to shop.

CHECK POINT - (Diaphragm Alignment, Magnetic Particle And Visual Inspection)
3.1.5.1  Accomplish preliminary check of HP and LP turbine diaphragm alignment by sweeping each upper and lower diaphragm pair with a dial indicator. Record "as found" readings.

3.1.5.2  Detach HP turbine stationary diaphragms from upper and lower casing halves. Detach LP astern nozzle ring upper and lower halves. Mark/tag to ensure proper reassembly and convey to the shop. Fly ash (pumice) blast and conduct a thorough visual inspection and magnetic particle inspection of the HP stationary diaphragms and the LP astern nozzle ring. Record "as found" readings.

3.1.5.3  Properly set HP and LP turbine rotor up in lathe, check for run out, measure all bearing journals, and seal landing surfaces. Record all measurements taken and conditions found. 

3.1.5.4  Fly ash (pumice) blast HP and LP turbine rotor assemblies, sound all blading, perform a magnetic particle inspection. Record "as found" conditions.

3.1.6  Machine, stone, and polish all HP and LP turbine rotor axial/radial bearing landing surfaces, interstage/gland seal packing journals and provide smooth, round, concentric surfaces.

3.1.7  Dynamically balance HP and LP turbine rotor at operating speed and prove satisfactory in presence of COTR.

CHECK POINT - (Rotor Inspection And Documentation)
3.1.8  Record and submit "as released" HP and LP journal dimensions and balance certification documentation.

3.1.9  Install all labyrinth interstage and gland seal packing assemblies.

CHECK POINT - (Turbine Casing, Thrust Bearing, Turbine Rotor Bearing Visual Inspection)
3.1.9  Thoroughly clean HP/LP turbine upper and lower casings and visually inspect for wear and defects.

3.1.10  Disassemble, thoroughly clean, free up, hand dress, measure, and inspect the HP/LP turbine pivoting shoe, self aligning, equalizing type, Kingsbury thrust bearing assemblies for wear and conformance to original design criteria. Record and submit "as found" dimensions, wear, and defects found. 

3.1.11  Disassemble, thoroughly clean, free up, and reassemble the HP/LP turbine rotor position indicators. Assure that the position indicators are set to properly reflect the after-reassembly HP/LP turbine thrust clearances.

3.1.12  Return to ship and reinstall in true alignment the HP turbine diaphragms and LP turbine astern nozzle ring. Install crush pins with diaphragms. Sweep each upper and lower diaphragm pair with a dial indicator to prove alignment. Reinstall in true alignment the HP and LP rotors, bearings, flex couplings, casings, and valve assemblies. Prove turbine bearing fit/clearances satisfactory. Record and submit "as found" conditions.


3.1.13  Install HP and LP drain valves.

3.1.14  Install environmentally safe, non carcinogenic turbine and piping insulation/lagging and insulating blankets.

CHECK POINT - (Operational Tests) 
3.1.15  Provide USCG licensed and certified personnel to test operate the ship's main propulsion turbines and prove satisfactory during dock and sea trials. 

3.1.16  Provide a final report which shall include detailed drawings denoting "as found" and "as released" turbine rotor seal/bearing journals and axial/radial bearing dimensions and clearances.

3.1.17  Paint all new and disturbed surfaces to match surrounding surfaces.

4.  Performance Criteria/Deliverables:
4.1  Written report of first radial and axial clearances, preliminary alignment checks, and casing joint contact.

4.2  Written report of first diaphragm alignment, magnetic particle and visual inspection.

4.3  Written report of rotor inspection.

4.4  Written report of turbine casing, thrust bearing, turbine rotor bearing visual inspection.

4.5  Written report of turbine performance during dock and sea trials.

4.6  Written final report which shall include detailed drawings denoting "as found" and "as released" turbine rotor seal/bearing journals and axial/radial bearing dimensions and clearances.

5.  References


NOTE:  SPECIFICATION PREPARER SHALL INSERT TITLE AND DRAWING NUMBER OF ALL APPROPRIATE HP AND LP TURBINE DRAWINGS.

6.  Notes:
6.1  The Contractor shall provide the services of an authorized manufacturer's technical representative during the opening, inspection, repairs, reassembly and testing of the main propulsion turbines and associated components.
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