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1. Item Name:  PROPULSION STEAM SYSTEM; LP ROTOR REPAIR

2. Scope of Work:
2.1  Location of Work: Ship's machinery space and Contractor’s workshop.

2.2  Identification: Main Propulsion Turbine L.P. Rotor. [Specification preparer to insert nameplate data for the turbine rotor to be overhauled.]



Manufacturer




Serial No.




No. of Stages




Overall length




Blade Wheel Maximum Diameter




Weight of Rotor

2.3  Intent: Completely inspect, repair, refurbish and balance one (1) L.P. Turbine Rotor.

3. Work Description:
3.1  The Contractor shall provide the services of an authorized technical representative of the turbine rotor manufacturer to provide technical supervision and guidance during the inspection, repairing, refurbishing and balancing of one (1) LP Turbine Rotor.

3.1.1  The Contractor shall submit a written request to use an "authorized representative" if a manufacturer's representative is either unavailable, or if the Contractor decides to use other than the manufacturer's representative.

CHECK POINT ‑ (COTR Shall Approve Selection of Equipment Manufacturer's Authorized Technical Representative)
3.2  Provide all labor, facilities, services, and material to accomplish the LP Turbine Rotor inspection and repair work. The Contractor shall provide support services including rigging, staging and removal and reinstallation of all interferences.

3.3  The Contractor shall prepare serialized "as found" written Condition Reports and submit these to the COTR. The reports shall include a list of all readings taken with the values found, and a listing of all parts requiring repair or replacement. The report format of all readings shall be the same form for ease of comparison.

3.4  Detach insulation and lagging sufficiently to allow disassembly and present the main propulsion L.P. turbine casing for inspection. Remove and properly dispose of all disturbed asbestos-containing insulation, lagging and insulating blankets. 

3.5  Tag out, uncouple, disconnect and remove attached auxiliaries and set off to one side. Provide and install blanks on disturbed piping. Provide and install protective covers over opened/removed machinery.

3.6  Using vessel furnished casing/rotor lifting guides, disassemble and prepare the turbine casing for removal of the rotor. Take all necessary precautions to prevent contaminants from entering the confines of the turbine/gear lube oil system. NOTE: Remove internal bolting from astern casing prior to attaching lifting gear.

3.7  The Contractor is to take and record turbine radial and axial bearing clearances and preliminary alignment checks. Submit Condition Report to COTR.

CHECK POINT - (Radial and Axial Clearances and Preliminary Alignment Checks)
3.8  Take preliminary alignment checks of the turbine coupling. Thoroughly clean and conduct visual and magnetic particle inspection of the flexible coupling. Hand dress and remove all high spots and wire edges from coupling teeth. Measure and record the flex coupling axial movement and float.

CHECK POINT - (Flexible Coupling Inspection)
3.9  The Contractor is to provide spreader bar and sling arrangement to facilitate removal and reinstallation of the turbine rotor. Provide cradles to ensure proper shipping and handling of turbine rotor from ship to shop. Lift rotor from casing and transport rotor to shop.

3.10  Protect journals and sealing surfaces. Fly ash (pumice) blast the turbine rotor assembly.

3.11  Properly set up the turbine rotor in lathe. Visually inspect rotor; check for run out and measure all bearing journals and seal landing surfaces. Sound all shrouds, Stellite shielding and blades. Perform a thorough dye penetrant examination and a magnetic particle inspection of the rotor assembly. Record all measurements taken and "as found" conditions. The authorized technical representative is to submit a list of recommended repairs. COTR to review all inspection reports, measurements, "conditions found," and recommendations.

CHECK POINT ‑ (Turbine Rotor Condition Report)
3.12  Carry out repairs authorized by COTR and supervised by the authorized manufacturer's technical representative. Repairs shall be subject to separate Delivery Order.

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

3.14  Dynamically balance turbine rotor at operating speed and prove satisfactory. Demonstration of final balance shall be witnessed by the COTR and regulatory bodies. Final unbalance shall not exceed the manufacturer's specifications for a new unit. Include results and balancing readings in the final Condition Report. Submit balance certification documentation.

CHECKPOINT - (Rotor Balance and Certification)
3.15  Install all labyrinth interstage and gland seal packing assemblies, using new components as recomended by the manufacturer’s representative.

3.16  Thoroughly clean turbine upper and lower casings and visually inspect for wear and defects. Stone, and scrape all turbine housing and casing mating flanges free of high spots, burrs, and irregularities. COTR to witness final inspection of mating surfaces.

CHECK POINT - (Visual Inspection of Turbine Casing)
3.17  Disassemble, thoroughly clean, free up, hand dress, measure, and inspect the turbine pivoting shoe, self aligning, equalizing type Kingsbury thrust bearing assemblies for wear and conformance to original design criteria. COTR to witness final inspection. Record and submit "as found" dimensions, wear, and defects found.

CHECK POINT - (Inspect Rotor Thrust Bearing)
3.18  Disassemble, thoroughly clean, free up, and reassemble the turbine rotor position indicator.

3.19  Return rotor to ship. Reinstall in true alignment the rotor, bearings, flex coupling, casing half, piping and valve assemblies. Prove turbine bearing fit/clearances satisfactory. Assure that the position indicators are set to properly reflect the post‑reassembly turbine thrust clearances. 

3.20  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.

CHECK POINT - (Condition Report)
3.21  Replace all disturbed asbestos-containing insulation and lagging with environmentally safe, non‑carcinogenic insulation, lagging and insulating blankets. Reuse, if practical, all non‑asbestos lagging and insulation, including reusable blankets and covers. Red tinted adhesive sealer shall be applied to all asbestos‑free insulation prior to final painting.

3.22  Prepare, prime and coat all new and disturbed surfaces in accordance with Marad coating guidelines. Top coats shall match surrounding areas. 
3.23  Additional parts required and not specifically mentioned in this item shall be provided by the Contractor. The cost of the replacement parts will be covered by a separate delivery order and verified by invoice. The cost of labor to install these parts, however, shall be included in this item.

4. Performance Criteria/Deliverables:
4.1  Review certification of Manufacturer's Technical Representative.

4.2  Witness/Receipt radial and axial clearances and preliminary alignment checks.

4.3  Witness flexible coupling inspection.

4.4  Receipt of turbine rotor Condition Report.

4.5  Witness rotor balance; Receipt of rotor balance certification.

4.6  Witness inspection of turbine casing.

4.7  Witness/Receipt of rotor thrust bearing inspection/report

4.8  Receipt of final Condition Report.

5. References:
5.1  Manufacturer's technical manuals and parts books for the turbine and attached equipment.

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  Disposal of all scrap and debris to be in accordance with federal, state and local regulations. 

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

6.5  During all phases of the turbine rotor overhaul, the surrounding area shall be policed daily to ensure that there is no build up of moisture, grease or debris. Floor plates which have been removed to gain access shall be stacked flat.
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