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1. Item Name: AIR CONDITIONING SYSTEM; OVERHAUL OF COMPRESSORS
2. Scope of Work:
2.1  Location: Engine Room

2.2  Identification: See paragraph 3.1.

2.3  Intent: Ensure the continued reliability of air conditioning system compressors through a thorough overhaul of all components.

3. Work Description:
3.1  The following models of air conditioning compressors are to be overhauled:

3.1.1  
Unit Designation
Model No.

Location

[

]
[

]
[

]


[

]
[

]
[

]


[

]
[

]
[

]

3.2  Furnish the services of an air conditioning manufacturer's representative to provide technical guidance for the opening, disassembly, cleaning, inspection, overhaul, re-assembly, start-up, adjustment and test of the compressor.

3.3  The Contractor shall provide all labor and materials to remove, disassemble, inspect, overhaul, reassemble, install and test the air conditioning compressor components specified in this item. All replacement parts shall be manufacturer's factory parts.

3.4  The Contractor shall provide any support services including rigging, staging and the removal and reinstallation of any interferences.

3.4.1  Remove, store and protect from damage all interferences in accordance with specification 017-001.G, Interferences, Remove and Reinstall.
3.5  Isolate air conditioning compressor using proper tag-out procedures.

3.6  Prior to compressor removal, perform the following:

3.6.1  Pump down the air conditioning unit prior to opening, by closing the main liquid line valve and running the compressor with motor controller button bypass button depressed. Run the compressor until a suction pressure of 0 to 3 PSIG has been established.

3.6.2  Vent the compressor by removing oil filter plug, loosen magnetic drain plug and allow oil to slowly drain into a suitable container. Replace magnetic drain plug when the oil is completely drained.

3.7  Remove coupling guard from base. Separate motor from the compressor by removing coupling bolts and nuts from compressor hub, motor hub and disc assembly. Remove disc assembly. Disconnect motor and controller electrical cabling and unbolt motor for repair work.

3.8  Remove the compressor angle valves from the compressor on both the discharge and suction ends. Remove the pressure relief valve. Disconnect high and low pressure gauges and switches and the oil switch high and low pressure lines from the compressor. Unbolt compressor and remove from base assembly.

3.9  Transport the complete compressor assembly from the ship to the shop.

3.9.1  Thoroughly inspect all parts for wear and defects. Measure and record all clearances. 

CHECK POINT - (As Found Condition Report)
3.9.2  Submit one copy of a report detailing conditions found and recommendations for repair.

3.10  The following parts shall be inspected for defects, cracks, areas of distortion and deterioration. Parts not meeting the standards of reference 5.1 shall be repaired or replaced during overhaul.

3.10.1  Crankshaft Assembly

3.10.2  Connecting Rod and Piston Assembly

3.10.3 Cylinder Sleeves and Unloader Sleeve

3.10.4  Cylinder Heads, Valve Plate and Discharge Valve Guide Assembly

3.10.5  Handhole Cover and Sight Glass Assembly

3.10.6  Handhole Cover, Shaft Seal Cover, Suction Manifold Cover and Suction and Discharge Manifolds
3.10.7  Pump End Bearing Head and Oil Pump Assembly

3.10.7.1  Bearing Head

3.10.7.2  Surge Chamber Cover

3.10.7.3  Control Oil Cover

3.10.7.4  Oil Pump Cover and Center Pin

3.10.7.5  Plugs and Seal Plug

3.10.7.6  Oil Pump Rotor and Idler Assembly

3.10.7.7  Oil Pump Rotor Shaft

3.10.7.8  Capacity Control Valve

3.10.7.9  Auxiliary Control Valve

3.10.8  Center Bearing Housing Assembly and Oil Recovery Impeller

3.10.9  Suction Strainer Assembly

3.10.10  Unloader Assembly

3.10.10.1  Cylinder

3.10.10.2  Cylinder Bracket

3.10.10.3  Cylinder Cover Plate Assembly

3.10.10.4  Bore of Cylinder Cover

3.10.10.5  Pistons

3.10.10.6  Piston Rods

3.10.10.7  Forks

3.10.10.8  Washer, Clevis Pin

3.10.10.9  Pin, Clevis

3.10.10.10  Washer, Spring Retainer

3.10.10.11  Springs

3.10.11  Compressor Angle Valves

3.10.11.1  Packing Gland

3.10.11.2  Packing Washer

3.10.11.3  Plug

3.10.11.4  Flange

3.10.12
  Crankcase Assembly

3.10.13
  Oil Filter Cartridge Support, Oil Filter Housing and Cover

3.10.14
  Oil Pressure Relief Valve Assembly and Valve Cap

3.10.15  Base Assembly, Coupling Guard and Tubing

3.10.16  Gauge and Switchboard Cabinet Assembly

3.10.17
  Oil Pressure Differential Switch

3.10.18
  Low and High Pressure Switches

3.10.19
  Compressor and Water Chilling Relief Valve Assembly

3.10.20
  Coupling

3.11  Prior to air conditioning compressor re-assembly, perform the following steps.

3.11.1  Take the following measurements:

3.11.1.1  End gap of piston rings

3.11.1.2  Side clearance of piston rings

3.11.1.3  Diametrical clearance between wrist pin and wrist pin hole

3.11.1.4  Diametrical clearance between connecting rod bearing and crank pin

3.11.1.5  Diametrical clearance between main bearing (seal end) and crankshaft journal

3.11.1.6  Diametrical clearance between main bearing (pump end) and crankshaft journal

3.11.1.7  Diametrical clearance between center bearing and crankshaft

3.11.1.8  Diametrical clearance between pistons and cylinders (top ring)

3.11.1.9  Diametrical clearance between oil pump shaft bushing and oil pump rotor shaft

3.11.2  Grasp the tang of the oil pump rotor and check rotor for end play, utilizing limits as set forth in reference 5.1. If excessive play is detected, reposition oil pump bushing and measure.

3.11.3  Measure crankshaft end clearance, utilizing limit as set forth in reference 5.1.

3.11.4  Reassemble compressor assembly in reverse order of disassembly described in 3.7 and 3.8.

CHECK POINT - (Final Balance)
3.12  Demonstration of final balance shall be witnessed by the COTR, the manufacturer's representative and the regulatory body surveyor. Include results and balancing readings in service report, paragraph 3.22.

3.13  Transport the overhauled compressor assembly back to the ship.

3.14  Power tool clean, prime and paint foundation to match surroundings in accordance with MARAD Coating Guidelines. COTR will approve preparation of surfaces for painting. COTR will approve completed painting.

CHECK POINT - (Condition Report for Foundation; Surface Preparation)
3.14.1  Submit one copy of a report regarding foundation condition report and recommended repairs.

3.15  Check tightness of foundation bolts. Tighten loose bolts to manufacturer's specifications. Replace any damaged or defective bolts with new bolts.

3.16  Connect the compressor to the motor and align the coupling. Reinstall and connect all assemblies removed from the system, except for the compressor to the refrigerant lines.

3.17  Perform a complete Leak Testing and Dehydrating checks. Charge system with refrigerant and connect compressor to refrigerant lines.

3.18  Check and record all critical clearances as recommended by the manufacturer's representative. Repair as required to bring within manufacturer's specifications. Coat all polished moving parts with a light film of compressor oil. Assembly shall be made with new gaskets, O-rings, cotter pins and lock washers. Replace all fasteners which are damaged, defective or corroded with new fasteners meeting manufacturer's specifications. Prior to closing the air conditioning unit, test compressor for freedom of rotation by barring over ten revolutions. Correct any deficiencies found.

CHECK POINT - (Final Closing)
3.18.1  The COTR and regulatory body surveyors shall be notified prior to the closing of the air conditioning unit.

3.19  Remove tags and refill the sump with lube oil of a type recommended by the manufacturer.

3.20  Clean and coat the exterior of the air conditioning unit with heat-resistant paint in accordance with the MARAD Coating Guidelines.

3.21  Clean, prime and paint all disturbed areas to match surroundings in accordance with MARAD Coating Guidelines.

CHECK POINT - (Service Report)
3.22  The manufacturer's representative shall prepare and submit a service report via a serialized Condition Report to the COTR. The report shall include a report of "as found" conditions, a list of parts replaced and repaired, a list of final clearances of the overhauled unit, run-outs, verification of dynamic balance, condition of the compressor unit and any recommendations for future operation and maintenance of the unit.

3.23  During dock trials operate each air conditioning unit for a minimum of four hours at maximum conditions permitted.

CHECK POINT - (Condition Report)
3.23.1  Submit one copy of recorded data to the COTR.

3.24  During sea trials, monitor operating condition of overhauled air conditioning unit compressor and record pertinent data every thirty (30) minutes.

CHECK POINT - (Condition Report)
3.24.1  Submit one copy of recorded data to the COTR at the conclusion of sea trials.

4. Performance Deliverables:
4.1  Receipt of “as found” Condition Report (Paragraph 3.9.2).

4.2 Receipt of Foundation Condition Report (Paragraph 3.14.1).

4.3  Receipt of Manufacturer Representative's Service Report (Paragraph 3.22).

4.4  Receipt of Dock Trial Operational Test Data (Paragraph 3.23.1).

4.5  Receipt of Sea Trial Operational Test Data (Paragraph 3.24.1).

5. References:
5.1  Air Conditioning Compressor Technical Manual.

6. Notes: None
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