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17 FX Open Drive Hermetic Centrifugal Liquid Chiller Recommended Multi-Year Maintenance Schedule 

Year one

OPRRTN: Operating Inspections: 3 visits per year, consisting of the following checks.

· Review operators’ logs. 4 times per year.
· Check operating refrigerant level. 4 times per year.
· Check operating and capacity controls. 4 times per year.
· Perform a controls check. 4 times per year.
· Check motor demand limit calibration. Only if load is available. 2 Times per year.
· Check PIC voltage calibration. 4 times per year.
· Check pressure transducers for accuracy. 4 times per year.
· Check refrigerant dry eyes for moisture. 4 times per year.
· Check lubrication system and oil level. Weekly
· Take oil sample from compressor for analysis. 4 times per year.
· Take oil sample from gearbox for analysis. 4 times per year.
· Take oil samples from motor for analysis. 4 times per year.
· Perform vibration analysis. 2 times per year.
· Check water flow switches. 4 times a year.
· Confirm normal machine operation and start-up. Weekly.
· Visually inspect machinery for oily areas indicating leaks. Weekly.
· Leak Test Refrigerant Boundary with Electronic Leak detector such as a H10G. 4 times per year.
· Trim refrigerant charge as required. Note* (Optional.) Refrigerant per current market rate. As required.
· Log machines operating conditions. Weekly.
ST1RTN: Annual Stop Inspection: Once per year, perform the following checks. 

· Review operators’ logs.

· Perform controls Check.

· Perform lock out tag out, on all power sources.

· Perform leak test on refrigerant boundary.

· Visually inspect machine for oily spots indicating leaks.
· Change oil filter and oil in compressor. Oil filters changed, 1 time per year. Oil changed every 5 years or if oil is exposed to atmosphere longer than 1 hour. Change oil if analysis dictates there is a problem developing.
· Change oil in front and rear motor bearing reservoirs. 2 times per year.
· Disassemble Gearbox to Motor coupling. Clean, inspect o-rings and gasket. Replace parts as required. Reassemble with new grease. 1 time per year
· Disassemble Gearbox to Compressor coupling. Clean, inspect o-rings and gasket. Replace parts as required. Reassemble with new grease. 1 time per year.
· Isolate and drain condenser/evaporator water. Remove waterbox cover. Inspect condenser tubes for fouling. Monthly.
· Brush clean condenser and evaporator tubes. Note* (Optional.) Hard scale will require further chemical cleaning. Monthly.
· Perform baseline Eddy Current Testing. (Optional.) Note* Baseline testing provides condition of evaporator and condenser tubes in new condition. This test is used to evaluate tube deterioration and wear over the life of the heat exchangers. Suggested intervals: Condenser bundles, every three years. Evaporator bundles, every five years.

· Replace PIC I memory back-up battery. Note* (Every 4 Years.)

· Check and calibrate pressure transducers.
· Check temperature thermisters for accuracy.
· Perform service on starter. Ship’s Electrician 2 times per year.
· 1. Check Electrical Connections For Tightness.
· 2. Check Overload Protection.
· 3. Check Voltage Calibration.
· 4. Check Amperage Calibration.
· 5. Check Contactors Contacts.
· 6. Check Coils and Coil Shunts. 
· Megger test compressor and oil pump motors. 1 time per year.
· Rotate condenser and economizer relief valves. Leak Check at time of Rotation! 2 times per year.
· Check Oil in Relief Valves For Leakage and Level. Maintain Small Amount of Oil on Relief Valve To Minimize Corrosion and Check For Relief Valve Leakage. 
· Replace Safety Relief Valves. 1 time every 10 years.
· Check and calibrate Heat Exchanger flow switches.
· Clean Condenser Tubes Monthly.
· Clean Condenser Tubes and Eddy Current Test  For Tube Integrity! Every 3 Years! (See Above Recommendation)
· Clean Evaporator Tubes Every 5 years and have Eddy Current Testing Performed to Check Tube Integrity. (See Above Recommendation)
· Release lock out tag out, on all power sources.
· Check machine operation. Note* (If possible.)

· Log machines operating conditions.
· Clean-up jobsite, touch-up paint machinery. Rig-out tools and equipment.
· Advise customer of any abnormalities and suggested repairs.
Suggested service interval: Recommend Tasks are performed during a Minimum cooling demand time period.

ST3MAJ: Three-Year Major Stop Inspection. (25,000 hours or if vibration analysis or oil analysis indicates developing abnormalities) Replaces ST1RTN inspection depending on the machines run hours.

· Review operators’ logs.

· Perform controls check.

· Perform lock out tag out, on all power sources.

· Perform leak test on refrigerant boundary.

· Visually inspect machine for oily spots indicating leaks.
· Isolate and drain condenser/evaporator water. Remove waterbox cover. Inspect condenser tubes for fouling. 
· Brush clean condenser and evaporator tubes. Note* (Optional.) Hard scale will require further chemical cleaning.

· Perform baseline Eddy Current Testing. (Optional.) Note* Baseline testing provides condition of evaporator and condenser tubes in new condition. This test is used to evaluate tube condition over the life of the heat exchangers. Suggested intervals: Condenser bundles, every three years. Evaporator bundles, every five years.

· Replace PIC I memory back-up battery. Note* (Every 4 Years.)

· Check and calibrate pressure transducers.
· Check temperature thermisters for accuracy.
· Calibrate guide vane feedback potentiometer.
· Perform service on starter.
· Megger test compressor and oil pump motors.
· Rotate condenser relief valve. Note* (Where applicable.)

· Check and calibrate flow switches.
· Transfer refrigerant to utility holding tank.
· Break vacuum with dry nitrogen to 3 psig.
· Remove oil into containers or drum.
· Set-up Gantry Crane and rigging.
· Remove Suction Elbow Guide Vane assembly.
· Disassemble compressor down to the High Speed Assembly.
· Disassemble and inspect high-speed bearing and thrust bearing.
· Measure, all fits and tolerances, record findings.
· Reassemble compressor with all new o-rings, gaskets and seals. Note* (Bearing replacement and set-up adjustment costs based on time and materials.)

· Replace all strainers, driers and filters.
· Pressurize vessel with dry nitrogen to 60 psig and perform leak test on all disassembled components.
· Purge nitrogen leak test charge.
· Evacuate vessel to 25 in Hg Vacuum and perform overnight standing vacuum test.
· Vacuum test passes, Charge Oil While Operating Vacuum Pump Operating.
· Dehydrate vessel to 1000 to 500 microns.
· Charge refrigerant.
· Release lock out tag out, on all power sources.
· Allow oil to warm to operating temperature. Check oil pressure.
· Check machine operation. 
· Log machines operating conditions.
· Clean-up jobsite, touch-up paint machinery. Rig-out tolls and equipment.
· Advise customer of any abnormalities and suggested repairs.
Suggested service interval: Recommend tasks are performed during a minimum cooling demand time period.

ST6MAJ:  Six-Year Major Stop Inspection. (50,000 hours)ST6MAJ Replaces ST1RTN and ST3MAJ inspection depending on the machines run hours.

· Check in with customer.

· Fill out Carrier mechanical room safety checklist.

· Review operators’ logs.

· Perform controls check.

· Perform lock out tag out, on all power sources.

· Perform leak test on refrigerant boundary.

· Visually inspect machine for oily spots indicating leaks.
· Isolate and drain condenser/evaporator water. Remove waterbox cover. Inspect condenser tubes for fouling. Note* (Optional.)

· Brush clean condenser and evaporator tubes. Note* (Optional.) Hard scale will require further chemical cleaning.

· Perform baseline Eddy Current Testing. (Optional.) Note* Baseline testing provides condition of evaporator and condenser tubes in new condition. This test is used to evaluate tube condition over the life of the heat exchangers. Suggested intervals: Condenser bundles, every three years. Evaporator bundles, every five years.

· Check percentage of glycol freeze protection in closed loops.
· Replace PIC I memory back-up battery. Note* (Every 4 Years.)

· Check and calibrate pressure transducers.
· Check temperature thermisters for accuracy.
· Calibrate guide vane feedback potentiometer.
· Perform service on starter.
· Megger test compressor and oil pump motors.
· Rotate condenser relief valve. Note* (Where applicable.)

· Check and calibrate flow switches.
· Transfer refrigerant to condenser.
· Break vacuum with dry nitrogen to 3 psig.
· Remove oil into containers or drum.
· Set-up Gantry Crane and rigging.
· Remove Suction Elbow Guide Vane assembly.
· Disassemble compressor down to the High Speed Assembly.
· Disassemble and inspect high-speed bearing and thrust bearing.
· Remove Motor and transmission assembly.
· Split Transmission and inspect bearings, gears, etc.
· Measure, all fits and tolerances, record findings.
· Reassemble compressor with all new o-rings, gaskets and seals. Note* (Bearing replacement and set-up adjustment costs based on time and materials.)

· Replace all strainers, driers and filters.
· Pressurize vessel with dry nitrogen to 60 psig and perform leak test on all disassembled components.
· Purge nitrogen leak test charge.
· Evacuate vessel to 25 in Hg Vacuum and perform overnight standing vacuum test.
· Vacuum test passes, dehydrate vessel to 500 to 1000 microns.
· Charge Oil.
· Charge Refrigerant.
· Release lock out tag out, on all power sources.
· Allow oil to warm to operating temperature. Check oil pressure.
· Check machine operation. 
· Log machines operating conditions.
· Clean-up jobsite, reinsulated, and touch-up paint machinery. Rig-out tolls and equipment. 

· Advise customer of any abnormalities and suggested repairs.
Suggested service interval: Recommend Tasks are performed during a Minimum cooling demand time period.
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