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1. Item Name: ROTARY VANE STEERING CONTROL SYSTEM; OVERHAUL AND TEST

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

2.2  Identification: One (1) Rotary Vane Type Steering Gear System. [Specification preparer to insert nameplate data for the steering gear system to be overhauled, including electric drive motors and hydraulic pumps.]

Steering Gear Manufacturer:


Serial No:


Model No:


Drive Motor Manufacturer:


Serial No:


Type:


Frame Size:


Voltage:


Phase:


H.P.:


RPM:


Hydraulic Pump Manufacturer:


Serial No:


Type:


Model No:

2.3  Intent: Ensure the continued reliability of the Steering Gear through a thorough overhaul of all components.

3. Work Description:
3.1  The Contractor shall provide the services of an authorized technical representative of the steering gear manufacturer to provide technical supervision and guidance during the entire disassembly, inspection, cleaning, flushing, overhaul, repair, re-assembly, start-up and testing of the steering gear system.

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 and materials to overhaul the steering gear system specified in this work item. The contractor shall provide support services including rigging, staging, and removal and reinstallation of any interferences.

3.3  Prior to commencement of work, the contractor shall prepare the steering gear, components and surrounding area for the work to be carried out.

3.3.1  The hydraulic system shall be drained and each sump shall be wiped dry with lint free rags.

3.3.2  Before the hydraulic system can be drained and before men are allowed to enter the steer​ing gear space, the contractor shall furnish a marine chemist's certificate indicating that the fluid used in the hydraulic system is non-toxic and non‑ carcinogenic and that this area is safe for men. If it is determined that HAZARDOUS MATERIAL is present, it shall be removed and properly disposed of in accordance with all local and federal regulations. The contractor shall then furnish a chemist's certificate indicating that the piping and other hydraulic components, as well as the space, is safe for men. The conditions specified in the chemist's certificate shall be maintained and certified daily by a competent person.

3.3.3  In the event that the type of hydraulic fluid must be changed: flushing, pickling, O-ring and seal upgrade, etc. will be covered by a separate work order.

3.4  All parts forming the main and emergency hydraulic systems of the steering gear shall be disconnected for testing and inspection including pumps, valves, piping and fittings.

3.4.1  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.

3.4.2  The Contractor shall submit a serialized "as found" Condition Report to the COTR. The report shall include a list of all readings taken with the values found stated and parts requiring repair or replacement. The report format of all readings shall be the same form for ease of comparison, this report shall be acceptable to the COTR.

CHECK POINT ‑ (Submittal of Condition Report Format)
3.4.3  Blow out with clean, dry compressed air and prove clear all hydraulic lines, valve blocks and headers. Install hard blanks over all open flanges.

3.4.4  Transport all valves and hand pumps to shop. Lap in seats where applicable. Renew O-rings, packing and seals. Test all solenoids and actuators. Repair or replace, as required, all defective parts. Operationally test all selector and control valves. Hydrostatically shop test all removed and serviced components of the hydraulic systems to pressures recommended by regulatory bodies. COTR and regulatory bodies to witness hydrostatic tests.

CHECK POINT - (Hydrostatic Shop Tests)

3.5  The steering gear electrically driven hydraulic pumps are to be properly crated and shipped to the pump manufacturer's service facility for reconditioning. Under no circumstances is this work to be carried out in a facility not specifically authorized by the manufacturer or, in the event that the pump manufacturer is no longer in business, to one not solely dedicated to the rebuilding of hydraulic devices.

CHECK POINT - (Deliver Hydraulic Pumps to Service Facility)

3.6  Clean and carefully examine control linkages, follow up gear, trick wheel devices, gear boxes, levers, rods, pivots and all other mechanical components. Check and record clearances. Resleeve, rebush and/or fit new bearings to all moving parts which exceed the recommended limits or the steering gear manufacturer. Renew all locking devices and replace any missing or damaged fasteners. Lubricate and adjust all parts for correct operation.

3.7  Tag out, uncouple, disconnect and remove electric pump motors from their foundation. Rig electric motors from steering gear space and convey to repair shop.

3.8  Clean and inspect the pump/motor foundations.

3.8.1  Contractor to submit Condition Report for any recommended repairs to foundation. Repairs to the foundation will be covered by separate Delivery Order. Power tool clean, prime and paint foundation to match surroundings in accordance with MARAD Coating Guidelines.

3.9  Overhaul electric pump motors. Inspect, clean and service motor controllers.

3.9.1  Completely disassemble each motor and thoroughly clean and examine all parts. Protect machined surfaces. Inspect and dimensionally measure end bells, frame, shaft, bearings, keyways, and running surfaces for wear, eccentricity, and other defects.

3.9.2  The windings and rotor shall then be baked to remove all moisture.

3.9.3  The windings shall be impregnated and baked with Class F insulating varnish.

3.9.4  The motor frame exterior surface shall be cleaned to bare metal. Apply two (2) coats of primer and one (1) finish coat. All coatings shall be in accordance with MARAD Standards.

3.9.5  Set up motor rotor in lathe. Take and record shaft run outs at all machined surfaces. Straighten shaft to manufacturer's specifications, if necessary. Dynamically balance the rotor.

CHECK POINT - (Balance)
3.9.6  Demonstration of final balance shall be witnessed by the COTR. Final unbalance shall not exceed the manufacturer's specifications for a new unit. Include results and balancing readings in the final Condition Report.

3.9.7  Dress all bearing housings to accept new bearings. Install new bearings and grease seals as original and lubricate. Renew internal leads as required.

3.9.8  Completely reassemble each motor. Renew assembly hardware and gaskets on covers, inspection plates, and between the external connection box and frame.

3.9.9  Perform a 500 volt megger insulation and continuity test on all windings. Record results. Measure and record air gaps. Inspect shaft for freedom of rotation. Turn by hand at least three turns. Shop test motor at operating speed for a minimum of 15 minutes. Demonstration of continuity and shop tests shall be witnessed by the COTR and regulatory bodies.

CHECK POINT - (Shop Tests of Motor)

3.9.10  When directed, return each motor to the ship. Set on foundation. Electrically reconnect. Check for proper rotation.

3.10  De‑energize, secure, and tag out power to the electrical controllers. Open controllers and perform a visual inspection.

3.10.1  Using clean, filtered, dry air blow out each motor controller and control cabinet then vacuum any residual that remains.

3.10.2  Tighten all terminal connections, inspect and clean contacts.

3.10.3  Perform megger and continuity tests on all coils and control wiring. Renew fuses where found defective.

3.10.4  Test each controller upon completion of repairs and leave ready for service.

3.11  Clean, degrease and examine the rudder carrier bearing in the presence of COTR and regulatory bodies. Measure and record clearances. If wear exceeds manufacturer's or regulatory bodies' allowable limits, restore to original condition.

CHECK POINT - (Carrier Bearing Inspection)

3.12  Open access plates to rudder stock packing gland pit. Renew rudder stock packing. Draw up gland in presence of COTR. When directed, close up using new manhole gaskets. Replace any damaged or missing fasteners.

CHECK POINT - (Rudder Stock Packing Gland Adjustment)
3.13  Thoroughly inspect and repair, if required, the steering gear hydraulic vane motor.

3.13.1  Prior to removing the top cover and access plates on the vane motor, erect a "clean tent" of reinforced vinyl plastic over the work area.

3.13.2  Remove upper vane cover and any other access plates. Disconnect vane assembly from rudder stock and hoist out of motor casing. Thoroughly examine vane and motor casing for scoring, pitting and any other surface defects. Record findings. Hand stone and polish out minor scratches and blemishes. Surface imperfections which result in seal "blow by" leakage may be restored by using the localized chrome plating anode brush method.

3.13.3  When the hydraulic vane motor inspections and repairs are complete, close up renewing all seals, O-rings and gaskets.

3.14  The steering gear is to be reassembled in strict accordance with the method and sequence stated in the manufacturer's technical manual. The contractor shall ensure that all fixtures and gauges are completely functional. Broken and unreadable gauges to be renewed.

3.14.1  Prove clear all grease fittings and remote greasing lines. Replace all clogged or defective fittings.

3.15  Take delivery of reconditioned hydraulic pumps. Mount pumps and motors on their respective foundations using new fasteners. Inspect couplings for wear and replace if clearances exceed manufacturer's recommendations. Align pumps and motors. Alignment to be witnessed by COTR prior to pinning the pump/motor units to foundation and before couplings are made up.

CHECK POINT - (Alignment Verification)

3.16  Restore all hydraulic piping and components as original using new O-rings, seals and gaskets.

3.16.1  Fill system to proper working level with clean, fresh hydraulic fluid. Purge system of air. COTR shall furnish specifications for new hydraulic fluid.

CHECK POINT - (Witness System Charging w/Proper Fluid)

3.17  When directed, in the presence of COTR, prove steering gear satisfactory by cycling rudder back and forth (hard port to hard starboard) for a four hour operational test. Place fluid compatible filter bags in the hydraulic system strainers. Inspect and change, if necessary, every one half hour during tests. If paper element filters are used, change paper elements every hour.

CHECK POINT - (Operational Test)
3.18  Provide a final report which shall combine all readings, measurements, repairs, adjustments, comments and clearances taken during the steering gear overhaul.

CHECK POINT - (Final Condition Report)

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

3.20  If the steering gear is to remain idle for some time after overhaul: Heaters are to be installed and/or energized on motors and controllers.

4. Performance Criteria / Deliverables:

4.1  Review certification of Manufacturer's Technical Representative.

4.2  Contractor to submit Condition Report format for COTR review.

4.3  Receipt of written report of hydrostatic shop tests.

4.4  Confirmation of delivery of hydraulic pumps to service facility).

4.5  Witness final balance.

4.6  Witness shop tests of motor.

4.7  Witness carrier Bearing inspection.

4.8  Witness rudder stock packing gland adjustment.

4.9  Receipt of written report of alignment readings.

4.10  Receipt of hydraulic fluid documentation.

4.11  Receipt of operational test data.

4.12  Receipt of final Condition Report which shall combine all readings, measurements, comments and clearances taken during the steering gear overhaul plus all test data.

5. References:
5.1  Manufacturer's technical manuals and parts books.

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

6.5  During all phases of the steering gear overhaul the steering gear space shall be policed daily to ensure that there is no build up of moisture, grease or debris. Floorplates which have been removed to gain access shall be stacked flat.

6.6  Steering gear remote control devices shall be serviced under a separate work order.
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