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1. Item Name: REFRIGERATION SYSTEM; REPAIR

2. Scope of Work:
2.1  Location of Work: 

2.1.1  Engine Room (6-___-0-E)

2.1.2  Domestic Refrigerated Stores as listed in paragraph 2.2.

2.2  Identification: [Domestic? Cargo?] Refrigeration System


Manufacturer: 





Model: 





Refrigerant: 





Capacity: 





No. Units: 





No. Refrigerated Boxes:
2.3  Intent: Activate, examine, test, report, service, overhaul, adjust, test, restore and lay up all components of the ship's [domestic? cargo?] refrigeration system. 
3. Work Description:

3.1  Scheduling, Pumps and Compressors. Contractor shall schedule work in this CLIN to coincide with overhauls to Refrigeration Compressors and Salt Water Circulating Pumps as defined in Reference 6.1 and Reference 6.2.

3.2  Preliminary Test. Install a temporary salt water cooling to refrigeration system. Reinstall compressor Vee-belts, fill compressor oil to correct level, activate refrigeration system and, using Reference 5.1 as a guideline, conduct a detailed test for proper operation. During preliminary test, operate all freeze and chill boxes and their equipment and shift refrigeration units to ensure all refrigeration equipment, including reefer box diffuser fans and their controls, and all other system components are evaluated. 

CHECK POINT (Report of Operational Test)

3.2.1  Contractor shall report to COTR, any defects found during preliminary test.

3.3  Drain and remove all salt water from the system order to allow repairs to refrigeration cooling water system, and dispose of same in accordance with Reference 6.3.

3.4  Evacuate refrigerant system and store all refrigerant for re-use.

3.5  Remove and properly dispose of fixed and portable pipe insulation from all refrigerant valves, instruments, fittings and bulkhead packing boxes (including the packing box internal packing) in accordance with Reference 6.4. Retain portable insulation pads for reinstallation.

3.6  Remove heads from both refrigeration condensers. Clean tube sheets and interior of each condenser head to power tool standard SSPC SP-3. Turbine salt water side of all condenser tubes to remove any marine growth and blow clean with compressed air.

3.7  Using a dry environmentally-safe medium, such as dry nitrogen, and a precision leak-sensing device, such as an ultrasonic leakage detector, progressively and systematically pressurize all elements of the refrigerant system to conduct a detailed examination for internal and external leaks. Simultaneously conduct a detailed visual examination of the refrigerant piping, paying particular attention to mechanical joints and bulkhead penetrations. The foremost intent of this paragraph 3.7 examination is to identify leaking refrigerant piping, refrigerant control and isolation valves which leak internally and obstructions to proper refrigerant flow!
CHECK POINT - (Report of Leaks and Visual Defects)

3.7.1  Contractor shall submit to COTR, a detailed report of:

3.7.1.1  Internal and external leaks discovered in the refrigerant system.

3.7.1.2  Visual defects in the refrigerant system.

3.8  Clean Chill Box diffuser elements using compressed air. Clean out diffuser drip pan drain lines using compressed air. 

3.9  Automatic Controls. Renew the following:

3.9.1  Compressor Low-pressure Cut-out Switches, total of (2). [One switch per compressor.]

3.9.2  Compressor High-pressure Cut-out Switches, total of (2). [One switch per compressor.]

3.9.3  Water Failure Switches, total of (2). [One per compressor.]

3.9.4  Solenoid Valve Power Assemblies, total of (5). [Solenoid King Valve plus one valve per refrigeration box.]

3.9.5  Back Pressure Regulating Valve Power Assemblies, total of (3). [One valve per refrigeration box less the low temperature box.]

3.10  Calibrate the following pressure, vacuum and compound gages in accordance with Reference 6.5. Calibration shall be indicated by a certified calibration sticker attached to the face of each instrument: [Preparer shall insert a detailed list of all instruments intended for calibration - this is intended to mean all distilling plant gages.]

3.11  Renew the following instruments. All new instruments shall be calibrated at the time of installation and have a certified calibration sticker attached: [This paragraph is further intended to include all inoperative, questionable or missing instruments. Preparer shall insert a detailed list of pressure, vacuum and compound gages and thermometers, stating ranges, sizes, direct or remote reading and approximate length of probes or capillary tubes.]

3.12  Renew the following missing or broken fasteners: [Preparer list quantity, type, size, location and status (e.g. broken studs which must be drilled and extracted before renewal) of fasteners needing renewal].

3.13  Open, clean and examine all refrigeration condenser salt water inlet, outlet and crossover valves. Lap seating surfaces to 100% contact. Renew both salt water regulating valves.

CHECK POINT - (Verify Valve Seat Contact)

3.13.1  Contractor's Quality Assurance (QA) Department shall verify the 100% contact resulting from lapping of all valve seating surfaces. Quality Assurance Department (QA) shall offer inspection of seating contact to COTR. QA shall prepare a detailed report of valve seat contact inspection and deliver same to COTR 

3.14  Close and reassemble all valves, lubricate stems and repack. Renew any fasteners which become lost, damaged or destroyed. Adjust packing during final system operational test. 

3.15  Renew sight flow indicator glasses. Clean refrigerant strainers and renew refrigerant dehydrator desiccants.

3.16  Reassembly: Clean all condenser mating surfaces to bright metal, apply new sealant, gaskets and packing. Renew all sacrificial anodes (zincs). Reassemble and close refrigerant condensers ready for operation. Contractor must renew any fasteners which become lost, broken or destroyed in the process of this work.

3.17  Recharge refrigerant system with dry nitrogen and perform a final test for leaks.

CHECK POINT - (Report of Refrigerant System Integrity)

3.17.1  Contractor's QA Department shall witness final post-repair tightness test and certify to COTR that refrigerant system is without external leaks.

3.18  Restore interferences, renew thermal insulation in accordance with Reference 6.4.

3.19  Recharge refrigerant system, amending the quantity of previously-stored refrigerant to bring system to full charge capacity. Fill compressors to correct lubricating oil level. 

3.20  Start up the refrigeration plant, place it in service and purge it of air and non-condensable gases. Adjust all system controls for proper operation and conduct final top-off of the system refrigerant. Once steady state operating conditions have been achieved, perform a continuous 48-hour operational test of the refrigeration plant, during which each complete refrigeration unit shall be operated continuously for 24 hours. Record the indications of all instruments at hourly intervals. The distilling plant will be accepted from the Contractor when its performance has equaled that of Reference 5.1.

CHECK POINT - (Operational Test Report)

3.20.1  Perform continuous 48-hour operational test at steady state conditions. Record all instrument readings at hourly intervals. Submit all readings in a comprehensive report to the COTR. 

3.21  Pump down all system refrigerant to receivers and isolate. Remove compressor Vee-belts and wire to their pulley drive wheels.

3.22  Remove temporary salt water cooling system. Remove all water resulting from refrigeration plant repair, test and operation from the system and the ship and dispose of same in accordance with Reference 6.3.

4.  Performance Criteria/Deliverables

4.1  Contractor shall perform preliminary system operation test, (paragraph 3.2.1).

4.2  Contractor shall report leaks in refrigerant system to COTR, (paragraph 3.7.1).

4.3  Contractor's QA Department shall verify all valve seat contact and report results to COTR, paragraph (3.13.1).

4.4  Contractor's QA Department shall certify refrigerant system free of external leaks, (paragraph 3.17.1).

4.5  Contractor shall perform operational test; compile hourly instrument readings and submit a total test report, (paragraph 3.20.1).
5. References
5.1  [Spec preparer shall insert the title of the builder's refrigeration system trial test data report.]

5.2  [Spec preparer shall insert the title of manufacturer's technical manual(s).] 
5.3  [Spec preparer shall insert the title and drawing number(s) of all applicable manufacturer's drawings.]

5.4  [Spec preparer shall insert title and drawing number of builder's refrigeration system drawings.]

6. Related Specifications - Supplemental

6.1  Specification 503-001.R, Pumps, Centrifugal, Horizontal, Shop Overhaul.
6.2  Specification 514-001.R, Air Conditioning System; Overhaul of Compressors.
6.3  Specification 030-001.G, Pier Services.
6.4  Specification 508-001.R, Insulation, Thermal. Pipe Covering; Repair
6.5  Specification 825-001.R, Gages and Thermometers; Repair and Calibration
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