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SUMMARY OF INSTALLATION & START-UP INSTRUCTIONS

1. The equipment arrangement drawings, the piping and instrumentation (P&ID) drawings and the electrical drawings must be reviewed by those responsible for the erection of the system.

2. The equipment must be inspected for damage, ship loose parts inventoried and shortages must be reported upon receipt of the equipment.

3. The pre-startup and startup supervision/labor checklists are explained in Section 3 and should be understood by those responsible for commissioning the equipment.

4. All personnel who will be responsible for installation, start-up, operation and maintenance must study, and fully understand, the "Safety" instructions in SECTION 1.

5. SECTION 2, the utilities description, should be checked to verify that the specified utilities agree with the utilities available on the site.

6. The quantities and types of lube oil listed in "Lube Oil Requirements" in SECTION 2 must be available on site prior to start-up.

7. Install the YORK PROCESS COMPRESSORS per "The field erection procedure" instruction in SECTION 3.

8. Refer to the appropriate Preparation Guideline as follows depending on compressor type.
NOTES:

This guideline is intended to inform the owner/ installer of the critical steps required in the installation and start-up of the compressor unit. This does not supersede the “Installation and Operation manual. The owner /installer should become familiar with the manual as the specific details of construction are noted in the manual.

	
	Check Complete
	Date

	1. Inspect area around compressor and driver and remove any debris from installation especially any dirt or grinding dust to prevent entry into the compressor or system vessels or piping.
	
	

	2. Disassemble the compressor-coupling, store the bolts, shims and aluminum rings in a safe place. Clean components if required.
	
	

	3. The following applies to field piping or factory piping that has been exposed to atmosphere and/or water during field construction or testing.  Verify the suction, discharge, and side-load piping is clean and no loose particles are evident that could damage the compressor.  Any installed piping that has not been verified as clean should be opened and inspected. The piping is considered “Good” if there is no rust or dirt visible. If the piping has small areas of light oxidation and not dirt or debris it could be considered as “Satisfactory”. The piping should be considered “Poor” if there is any scaling or large areas of oxidized surface. Any accessible area should be cleaned prior to sealing the system for pressure testing. All piping should be kept sealed and charged with nitrogen during the assembly process.  Reassemble and torque flange bolts to the proper torque for the bolt size.
	
	

	4. The following applies to a factory packaged compressor that has been exposed to atmosphere and/or water during field construction or testing.  Inspect the compressor internal condition by looking into the suction, discharge and side load cavities. There should not be any debris, rust or dirt present. Some slight rust bloom is acceptable.
	
	

	5. Check the driveline general arrangement drawing, component drawings and the information in Section 4 of this manual for alignment information cold alignment offsets required for the compressor, speed increaser and driver as applicable.  Perform the cold alignment and record the final readings using the forms provided in the initial section of this manual. Must be verified by a Johnson Controls Representative with record submitted to factory for warranty protection.
	
	


	6. After all the piping has been connected to the compressor measure the compressor to driver axial spacing and insert the correct spacer. Refer to the CENTRIFUGAL COMPRESSOR AXIAL ALIGNMENT DRAWING in Section 4 of this manual.  Be certain that the space between the drive shaft and coupling hubs are no greater than shown in Table 1 of Form 160.71-N2 in Section 11 of this manual. The spacer tolerance should be +.000” to -.005”. Assemble the coupling using only “York Turbo Thread compound” Part # 464-14934-000, torque the coupling bolts to the proper torque found in the coupling manual. Measure the aluminum clamp ring run-out with a dial indicator and correct any run-out if applicable.  This procedure must be verified by a Johnson Controls Representative.
	
	

	7. Check for piping strain by following the instruction “CHECKING FOR PIPING STRAIN” in Section 4 of this manual.  
	
	

	8. Apply power to the Bently Nevada system and confirm the gap voltages are within the specification located on the compressor sectional drawing in Section 11, or per the Bently Nevada instructions in Section 19 for gear and/or driver BN 3300 probes as applicable.
	
	

	9. Lock out and tag out the motor starter and assemble the driver coupling as applicable and check for the proper spacing per the coupling drawing located in the IOM.
	
	

	10. For lubrication systems that include field erected piping and components, the field piping must be oil flushed.  For close-coupled systems, place 100 mesh (or finer) screens in the aux pump suction, the thrust oil to the jet pump, and the supply oil to the radial bearings. Be certain there is a filter element in the oil filter canister.  Charge the oil sump with enough oil to cover the suction of the aux oil pump. The oil should be same grade as the oil to be used during operation.  Operate the aux oil pump, verify the correct pump rotation and set the overfeed relief valve to the proper setting.  Operate the oil flush for 2 hours and stop to inspect the oil screens. If the oil screens are clean no further flushing is required. If the screens are not clean then continue flushing until the screens are clean.  Remove all the flushing oil and discard. Be sure to open all the drains on the oil cooler, oil filter, accumulator and any piping drains and remove as much flushing oil as possible. Install new oil filters and gaskets.  For an air-cooled oil cooler, the cooler and its piping should be inspected and flushed if contamination exceeds factory specifications.
	
	

	11. Inspect all flow control valves, check valves and shutoff valves for the proper flow direction. Refer to the P&ID’s in Section 16 of this manual.  Clean dry instrument air must be provided to the unit as indicated on the P&ID’s.
	
	

	12. Review the P&ID and set all valves in the correct position for normal operation. Open all normally open valves; close any valve to the atmosphere.
	
	

	13. Check to be certain all instruments that are connected to the pressure side of the system have been calibrated.  Use a calibrated pressure source to test critical pressure safeties.  Use a heated oil bath to test critical temperature safeties.  Calibrate zero and span of level transmitters as necessary to match P&ID level indications.  Refer to Section 12 of this manual or Section 19 for vendor instructions.
	
	

	14. Inspect and test the operation of the control panel.  Verify proper control power, proper proper fuse or circuit breaker ratings.  Insure that the user interface is operating properly.  Check for loose or improper wiring terminations. 
	
	

	15. Simulate a start condition and test the “Low oil pressure trip”,” Low suction pressure trip”, “Low suction temperature trip”, “High discharge pressure trip”, “High discharge temperature trip”,” Evaporator high level trip”, “Test the operation of the PRV actuator”, “Test the recycle gas valve operation”.
	
	

	16. Pressure test the system per the instructions in Section 5 of this manual. For HFC and HCFC refrigerant systems, the pressure leak test should include an electronic leak check using trace helium or HFC boosted with nitrogen to 80% of the lowest relief valve setting.  Refer to the instructions accompanying the leak detector.  WARNING: EXPLOSION HAZARD - NEVER USE AIR WITH HFC TRACE GAS; ALWAYS USE DRY NITROGEN.
	
	

	17. When all the leaks have been located and repaired reduce the system pressure and install the refrigerant driers. When the driers are installed and shell leak tested evacuate the system.
	
	


	18. For closed-cycle refrigeration systems, perform vacuum dehydration and leak testing per the instructions in Section 5 of this manual.  The system should be evacuated using a minimum of two hoses, one on the low pressure side and one on the high pressure side. The hoses must be vacuum rated and should be 1” nominal size or larger.  It is preferred to use larger hoses and multiple connections to speed up the evacuation process. Be aware that reducing the system pressure too rapidly could “Freeze” any free water in the system. When the system pressure is below the freeze point of water the vacuum should be stopped for a short time to determine if any water has “frozen”. This will be apparent by a small rise in pressure to the saturation point.  Stop the vacuum pumps and hold the standing vacuum for a minimum of 24 hours. Larger volume systems may require longer hold times to indicate a change in pressure from a leak.
	
	

	19. For closed-cycle refrigeration systems, refer to Section 6 of this manual for refrigerant charging instructions.  When the vacuum hold test is complete break the system with the proper refrigerant. Pressurize the system with refrigerant gas until the pressure is equal to 36°F saturation point.  When the pressure is above 36°F continue charging the system with liquid refrigerant to 80% of the estimated refrigerant charge.  Hold the rest of the charge for trim.
	
	

	20. Clear the locks and tags on the drive and check for proper direction of rotation per Section 7 of this manual.  Reapply locks and tags.
	
	

	21. Assemble the drive coupling guards. 
	
	

	22. When the compressor and the system are clean and dehydrated charge the compressor with new oil of the proper viscosity grade.  Refer to Section 6 of this manual.  For estimate of lubricant quantity, refer to Section 2.
	
	

	23. Operate the auxiliary oil pump in manual and set the relief valves on the piping accumulators.
	
	

	24. Fill the oil systems of the gear and driver with the correct lubricant quantity and grade.
	
	

	25. Turn on the oil heaters and allow the oil to reach the proper temperature with the oil heaters. Be certain to check the oil heater thermostat setting, refer to the compressor/driver drawings for the correct temperature set-point.
	
	


	26. Start the compressor, allow the pressures and temperatures to stabilize and charge any additional refrigerant required to meet the system capacity.  Refer to Section 7 for start-up instructions.
	
	

	27. Check vibration per Section 7 of this manual.  Tune instruments and controls for proper operation.
	
	

	28. For warranty protection, complete the start-up report forms in the first section of this manual.  Send the completed form to the local JCI district Service office with a copy to the factory.
	
	


This guideline is intended to inform the owner/ installer of the critical steps required in the installation and start-up of the compressor unit. This does not supersede the “Installation and Operation manual. The owner /installer should become familiar with the manual as the specific details of construction are noted in the manual.

	
	Check Complete
	Date

	1. Inspect area around compressor and driver and remove any debris from installation especially any dirt or grinding dust to prevent entry into the compressor or system vessels or piping.
	
	

	2. The following applies to field piping or factory piping that has been exposed to atmosphere and/or water during field construction or testing.  Verify the suction, discharge, and side-load piping is clean and no loose particles are evident that could damage the compressor.  Any installed piping that has not been verified as clean should be opened and inspected. The piping is considered “Good” if there is no rust or dirt visible. If the piping has small areas of light oxidation and not dirt or debris it could be considered as “Satisfactory”. The piping should be considered “Poor” if there is any scaling or large areas of oxidized surface. Any accessible area should be cleaned prior to sealing the system for pressure testing. All piping should be kept sealed and charged with nitrogen during the assembly process.  Reassemble and torque flange bolts to the proper torque for the bolt size.
	
	

	3. The following applies to a factory packaged compressor that has been exposed to atmosphere and/or water during field construction or testing.  Inspect the compressor internal condition by looking into the suction, discharge, side load and slide valve cavities. There should not be any debris, rust or dirt present.
	
	

	4. Check the driveline general arrangement drawing, component drawings and the information in Section 4 of this manual for alignment information cold alignment offsets required for the compressor, speed increaser and driver as applicable.  Perform the cold alignment and record the final readings using the forms provided in the initial section of this manual. Must be verified by a Johnson Controls Representative with record submitted to factory for warranty protection..
	
	

	5. On vertical separator assemblies, check for piping strain by following the instruction “CHECKING FOR PIPING STRAIN” in Section 4 of this manual.  
	
	

	6. Apply power to the vibration monitoring system and confirm proper operation as applicable.
	
	

	7. Lock out and tag out the motor starter and assemble the drive coupling as applicable and check for the proper spacing per the coupling drawing located in the IOM.
	
	

	8. For lubrication systems that include field erected piping and components, the field piping must be oil flushed.  For systems supplied with an oil pump, place 100 mesh (or finer) screens in the aux pump suction and the supply oil to each point at the compressor. Be certain there are filter elements in the oil filter canisters.  Charge the oil separator with enough oil to cover the suction of the aux oil pump. The oil should be same grade as the oil to be used during operation.  Operate the aux oil pump, verify the correct pump rotation and set the overfeed relief valve to the proper setting.  Operate the oil flush for 4 hours and stop to inspect the oil screens. If the oil screens are clean no further flushing is required. If the screens are not clean then continue flushing until the screens are clean.  Remove all the flushing oil and discard. Be sure to open all the drains on the oil cooler, oil filter, accumulator and any piping drains and remove as much flushing oil as possible. Install new oil filters and gaskets.  For systems with no pump and an air-cooled oil cooler, the cooler and its piping should be inspected and flushed if contamination exceeds factory specifications.
	
	

	9. Inspect all flow control valves, check valves and shutoff valves for the proper flow direction. Refer to the P&ID’s in Section 16 of this manual.  Clean dry instrument air must be provided to the unit as indicated on the P&ID’s.
	
	

	10. Review the P&ID and set all valves in the correct position for normal operation. Open all normally open valves; close any valve to the atmosphere.
	
	

	11. Check to be certain all instruments that are connected to the pressure side of the system have been calibrated.  Use a calibrated pressure source to test critical pressure safeties.  Use a heated oil bath to test critical temperature safeties.  Calibrate zero and span of level transmitters as necessary to match P&ID level indications.  Refer to Section 12 of this manual or Section 19 for vendor instructions.
	
	

	12. Inspect and test the operation of the control panel.  Verify proper control power, proper proper fuse or circuit breaker ratings.  Insure that the user interface is operating properly.  Check for loose or improper wiring terminations. 
	
	

	13. Simulate a start condition and test the “Low oil pressure trip”,” Low suction pressure trip”, “Low suction temperature trip”, “High discharge pressure trip”, “High discharge temperature trip”,” Evaporator high level trip”, “Test the operation of the PRV actuator”, “Test the recycle gas valve operation”.
	
	

	14. Pressure test the system per the instructions in Section 5 of this manual.  For HFC and HCFC refrigerant systems, the pressure leak test should include an electronic leak check using trace helium or HFC boosted with nitrogen to 80% of the lowest relief valve setting.  Refer to the instructions accompanying the leak detector.  WARNING: EXPLOSION HAZARD - NEVER USE AIR WITH HFC TRACE GAS; ALWAYS USE DRY NITROGEN.
	
	

	15. When all the leaks have been located and repaired reduce the system pressure and install the refrigerant driers. When the driers are installed and shell leak tested evacuate the system.
	
	

	16. For closed-cycle refrigeration systems, perform vacuum dehydration and leak testing per the instructions in Section 5 of this manual.  The system should be evacuated using a minimum of two hoses, one on the low pressure side and one on the high pressure side. The hoses must be vacuum rated and should be 1” nominal size or larger.  It is preferred to use larger hoses and multiple connections to speed up the evacuation process. Be aware that reducing the system pressure too rapidly could “Freeze” any free water in the system. When the system pressure is below the freeze point of water the vacuum should be stopped for a short time to determine if any water has “frozen”. This will be apparent by a small rise in pressure to the saturation point.  Stop the vacuum pumps and hold the standing vacuum for a minimum of 24 hours. Larger volume systems may require longer hold times to indicate a change in pressure from a leak.
	
	

	17. For closed-cycle refrigeration systems, refer to Section 6 of this manual for refrigerant charging instructions.  When the vacuum hold test is complete break the system with the proper refrigerant. Pressurize the system with refrigerant gas until the pressure is equal to 36°F saturation point.  When the pressure is above 36°F continue charging the system with liquid refrigerant to 80% of the estimated refrigerant charge.  Hold the rest of the charge for trim.
	
	

	18. Clear the locks and tags on the drive and check for proper direction of rotation per Section 7 of this manual.  Reapply locks and tags.
	
	

	19. Assemble the drive coupling guards. 
	
	

	20. When the compressor and the system are clean and dehydrated charge the compressor with new oil of the proper viscosity grade.  Refer to Section 6 of this manual.  For estimate of lubricant quantity, refer to Section 2.
	
	

	21. When applicable, operate the auxiliary oil pump in manual and set the relief valves on the piping accumulators.
	
	

	22. Fill the oil systems of the gear and driver as applicable with the correct lubricant quantity and grade.
	
	

	23. Turn on the oil heaters and allow the oil to reach the proper temperature with the oil heaters. Be certain to check the oil heater thermostat setting, refer to the compressor/driver drawings for the correct temperature set-point.
	
	

	24. Start the compressor, allow the pressures and temperatures to stabilize and charge any additional refrigerant required to meet the system capacity.  Refer to Section 7 for start-up instructions.
	
	

	29. Check vibration per Section 7 of this manual.  Tune instruments and controls for proper operation.
	
	

	30. For warranty protection, complete the start-up report forms in the first section of this manual.  Send the completed form to the local JCI district Service office with a copy to the factory.
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