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General Field Erection Instructions

This instruction is intended to provide general installation guidelines and is not intended to substitute for specific requirements as described in the contract Installation, Operation and Maintenance manual.  Any questions or discrepancies should be referred to YORK INTERNATIONAL for resolution.

RECEIPT OF EQUIPMENT
The prefabricated system consists of major equipment as shown on the General Arrangement drawing(s) provided in this manual.  Each equipment item is fabricated and shipped on a structural steel skid.  A flat and level concrete foundation capable of supporting the operating weight of the equipment must be provided to serve as a platform on which to mount each unit.  Sufficient space to permit service of the tubes in the heat exchangers must be allowed.

NOTE:
Upon receiving the equipment, inspect the unit for possible damage incurred during shipment.  If damage is evident, it should be noted on the carriers freight bill.  A separate request for inspection by the carrier's agent should be made in writing and referred to YORK International Corporation.

Inventory all material upon receipt. Check each major item and all ship loose items with the PACKING LIST provided. Shortage claims must be reported to YORK International Corporation upon receipt of equipment. 
Verify building dimensions pertaining to equipment location.  Inspect all equipment before erecting.  Use only certified or approved prints.  Remove testing and shipping materials carefully.

CAUTION: THE PACKAGED UNIT IS SHIPPED WITH UP TO 15 PSIG HOLDING CHARGE OF NITROGEN.  BLEED OF PRESSURE BEFORE OPENING CONNECTIONS TO PREVENT INJURY.

The unit is cleaned and tested at the factory and shipped with a holding charge of nitrogen.  Care should be used to avoid unnecessary damage and loss of inert charge due to rough handling.

NOTE:
In the case of vertical separator screw compressor or centrifugal compressor drivelines, the base must be leveled, using the machined targets, during installation or prior to placing the package into storage for more than six months.  Refer to YORK's INSTRUCTIONS TO ERECTING ENGINEER drawing, 560D0124, or the equivalent for the project.

SHORT TERM STORAGE

If the equipment is to be placed in storage for a time exceeding 6 months, the factory recommends following the “Long Term Storage Guidelines” (AES1200.02) as outlined within Section 1 of this IOM. If the equipment is to be placed in storage for any time less than 6 months, the following guidelines are recommended.     

The equipment should be maintained under a regulated dry nitrogen purge pressure of 10-15 psig. The equipment should be checked bi-weekly to confirm that the nitrogen pressure is held. 

            All electrical panels (if applicable) should be maintained under a regulated dry nitrogen purge, heated, and/or kept dry using an appropriate desiccant. Control panels should be powered-up periodically to verify the panel has not been damaged and that there is no evidence of moisture and/or corrosion.    

            All ship loose items must be stored in a dry area, which is conditioned as necessary to prevent damage due to overheating or freezing. 

            All third party equipment manufacturer’s instructions for extended storage must be followed. Motors must be kept dry at all times. Motor space heaters should be energized to drive the moisture form the windings. The factory recommends meggering the motors that have been in storage prior to startup. Components may require re-lubrication. Manufacturer’s instructions are located within designated Sections of this IOM.     
           All exposed unpainted metal surfaces, such as shafts, wheels, bare motor pads and valve stems should be greased or coated with rust preventative and re-coated periodically as required.   

           Insure that valve seal caps are tight. 

RIGGING
Lifting lugs have been provided for transferring the unit from the truck to its concrete foundation.  Lift using lifting lugs only.  Spreader bars and balancing chains must be used to prevent damaging or straining system piping, instrumentation or shells.  The unit must be lifted using proper lifting apparatus.  Refer to the lifting instructions provided separately.  If there is any question regarding rigging, contact YORK INTERNATIONAL for instructions.

Refer to the Instructions to Erecting Engineer sent with the project specific drawings and documentation regarding mounting the skid on its foundation.  It is highly recommended that the fabricated skid (when provided) be filled with concrete, finished flush with the top of the base, in all pockets that do not contain piping or other appurtenances.  This will help dampen any vibration resulting from structural resonance, which is impossible to predict.  If the compressor driver is a gas or diesel engine, the foundation pad must be more extensive in mass and arranged relative to the engine to absorb the unbalanced forces and moments.  All driveline foundations must be designed by a qualified Civil Engineer to make sure that it will support the weight and structure of the packaged equipment and dampen vibration.

Refer to the Notes to Erecting Engineer drawing provided with the project drawings for additional specific instructions regarding equipment installation.  Proceed with the installation of the field piping.  Allow ample flexibility in the piping to avoid excessive strain on the equipment connections.

ALIGNMENT
Although the motor and compressor were properly aligned at the factory, there may have been some unavoidable distortion of the base during shipment and handling.  YORK recommends that alignment of the rotating equipment be checked in accordance with the requirements of IOM.  A preliminary alignment (+/.005") must be made after the base is leveled and prior to installation of major compressor piping.  If doweling is elected, do not dowel the equipment until the final hot alignment check has been performed following compressor operation.

NOTE:
Compressor hold-down bolts must be tightened to the following torque values:

	HOLD-DOWN BOLT TORQUES

	Nom Bolt Size (IN)
	Min Torque, FT-LB
	Max Torque, FT-LB
	Comments

	 
1/2
	26
	38
	

	 
5/8
	51
	77
	

	 
3/4
	92
	138
	

	 
7/8
	148
	223
	

	
1    
	223
	335
	RWBII 100-270, M Compressors

	
1 1/8
	316
	474
	

	
1 1/4
	451
	676
	RWBII 316-856

	
1 1/2
	786
	1179
	


NOTE:
Alignment and foot plane procedures take time to accomplish.  Large driveline bases are inherently flexible.  Because it is not feasible to reproduce the "as machined" flatness of a large base within ten thousandths of an inch at the site, it should be recognized that the time will be needed to accomplish a proper alignment at the jobsite.  Up to a week may be needed in some cases.  Stepped or tapered shims may be needed to compensate for any alignment or softfoot problems resulting from base flexibility, component foot plane variations or an intentional cold angular misalignment to compensate for non-uniform thermal growth.

NOTE:
The initial misalignment valves provided in the IOM are subject to review by the qualified YORK Start-up Technician.  These values are estimated based on a number of assumptions, any one of which could render the values in accurate.  The most important assumption is that all components are cold and at the same equipment ambient temperature.  If the gear oil sump heaters are energized, then the vertical offsets must be adjusted accordingly.

NOTE:
The equipment required to measure shaft alignment is not provided as part of this equipment order.  This equipment is considered to be specific and common to millwright trade, and to those persons qualified to perform alignment of rotating equipment.  Some special fixtures may be required in order to mount instruments to perform the final hot alignment check.  It may be necessary to manufacture such fixtures at the jobsite during the alignment phase.

PIPING
Interconnecting piping must be designed and fabricated using good piping practice suitable for compressor applications.  Piping must be arranged to prevent trapping liquids.  Discharge piping must be sized and/or sloped as necessary to prevent accumulations of oil.

CAUTION: Traps must be avoided in compressor suction piping.  Liquid that accumulates in trapped suction piping will most likely damage the compressor.  A trap is considered any piping that makes a drop or reduction in elevation travels horizontally for any distance then rises vertically at another point prior to the compressor inlet.

CAUTION: Centrifugal compressors (YORK M, T, K, etc) attached to field erected piping should be provided with temporary conical (witch hat) strainers leading to all inlets to reduce the chance of compressor damage caused by residual field piping fabrication debris.  Any debris that enters the compressor is likely to cause projectile damage to the rotor.  Truncated (flat-bottomed) geometric strainers are discouraged since they are more prone to premature failure.  The strainer should include a minimum 150% open flow area with the point opposing the flow direction.  Pressure taps are recommended so that the strainer's condition may be assessed.  If the strainers foul, they may cause reduced compressor capacity and cause compressor surge instability (risk of damage).  The strainers should be removed as soon as the streams have been determined to be clean.
All carbon steel pipe and fittings are to be cleaned prior to assembly.  All internal surfaces shall be free of rust, mill scale and foreign materials.  The preferred method of cleaning pipe and fittings is blasting with an abrasive media.  Chemical cleaning of refrigerant piping (i.e. acid pickling, etc.) is not required and not recommended.  Residues from chemical cleaning, if not completely removed, can do as much damage as the original contamination.  Similarly, water-based cleaning products should be avoided because of the negative effects of moisture in refrigeration systems.

Carbon steel pipe fittings are normally supplied with a light coating for corrosion protection.  This coating is removed from the weld area by grit blasting, wire brushing or grinding.  Care must be taken to prevent dirt and debris from entering the piping during welding.  The insides of all welds that are accessible must be cleaned.  For welded pipe joints which can not be cleaned from the inside, a "clean" welding process (E.G. TIG root pass or internal weld cleaning) must be employed.

All loose foreign matter such as chips, slag, dirt, pipe dope, grease, gasket flakes etc. must be removed from the pipe before it is installed.  The pipe shall be cleaned as described above immediately prior to installation.

After drive train alignment is checked and all the field piping is complete, the following check for piping strain should be made:

1. Install two dial indicators at the compressor coupling (compressor coupling must be disconnected from the driver) to indicate both horizontal and vertical movement of the compressor shaft.  Set the dial indicators at zero.

2. Loosen the flange bolts in the piping to the compressor starting with the largest pipe and proceeding to the smallest pipe.  With all the piping loose the compressor shaft should not have moved more than .002" (0.05mm) in either direction.

3. If the flange faces are parallel, the bolts are free in their holes and the shaft movement is within the preceding limits, piping strain is not apparent.  The bolts can be re-tightened.  If the faces are not parallel, the bolts are bound in the holes or the compressor shaft has moved more than .002" (0.05mm), then piping strain is apparent and must be eliminated.

4. After making adjustment for piping strain, tighten all of the compressor flange bolts from the smallest to the largest flange size.  Recheck for piping strain as described above.  Make adjustments until dial indicator movement does not exceed .002" (0.05mm).

All equipment should be leak tested at no more than 80% of the applicable relief valve setting.

CAUTION: Do not hydrostatically test nor chemically clean any piping or compressor supplied by YORK.  Code pressure testing of YORK piping and compressors occurred at the factory and should not be repeated in the field.  If it is necessary, it should be supervised by an authorized YORK representative.

Connect the required instrument pneumatic air piping to the unit at the designated connections.

WIRING
Field wiring consists of installing the necessary wiring to the control panel and all necessary power wiring between the disconnect switch, the motor starter(s) and the motor(s).  Control wiring from the panel to the holding coil(s) of the motor starter(s) is also required.  It is recommended that the panel and the base of the packaged system be grounded to reduce the possibility of electrical shock in case of a short circuit.  All wiring should be done in accordance with the National Electric Code (NEC), or other jurisdictional Code for the area,  and other applicable local codes and/or specifications.  Always keep control wiring separate from power wiring.  Refer to YORK bulletin S70-200 IOM, S70-400 IOM, S70-600 IOM, or S90-400 SB for instructions for proper installation of electronic equipment.

WARNING: After completion of field electrical continuity check, conduit seals used in hazardous areas must be sealed with fiber and compound (such as Frick part number 111Q0280327) in accordance with the fitting manufacturer's instructions provided with the seal packing material.  This material is provided by others.

NOTE:  If not specifically designed for high ambient temperature and sun load (E.G. vortex cooling), the control panel may require shading from direct sun load by others.
MISCELLANEOUS PROVISIONS
If filter-driers are furnished, the filter drier cores will have been shipped separately and must be installed prior to the vacuum hold test.  The compressor and auxiliary equipment lube oil filters must be checked to insure that new and clean elements have been installed.

When furnished, float valves in float chambers or intercooler vessels may be wired closed for shipment.  The float valves must be inspected and the wires removed before system pressure and leak checks are completed.

Frost shields used on level gages and sight ports are not necessarily sealed.  All frost shields that are removable should be sealed to the mating glass using a 2-part clear epoxy or other clear sealer compatible with the environment and operating temperature.  This will prevent the inclusion of frost or contamination between shield and glass during operation.

To facilitate operating and troubleshooting tests on the system, the cooling water and/or process connections to and from heat exchangers should be provided with thermometers and gauges.  A small valve or valves should be installed at the highest point or points in the piping to allow venting or purging as necessary.  Vent and drain connections should be extended beyond insulation to make them accessible.  It is recommended that all liquid piping be thoroughly flushed to free it from foreign material before the system is placed into operation.  Use care not to contaminate piping components with foreign material that may damage the system or its performance.  The process piping to the refrigeration evaporator should be provided with the means of throttling the flow through the evaporator during start-up and stopping the flow during shutdown.  Continued process flow through the evaporator during shutdown may result in excess liquid in the evaporator caused by migrating refrigerant.

Check all safety controls to make certain they perform their intended functions.  Heat conductive compound (Frick PN 111Q0831 807) to be installed in thermowells prior to operation.  In the case of pressure switches, connect each individually to a source of air pressure observing a gauge close to the pressure switch and bring the pressure gradually to the control point.  Observe the action of the controls to determine that they perform their intended functions.

Lubricate the motor and check that the compressor separator or sump is filled with the appropriate amount of oil.  The oil level should be visible in the sight glass.  

NOTE:
In order to preserve the factory warranty, use only the compressor oil type specified for this project.  Contact YORK Refrigeration for the recommended oil type.

All compressors have operating limits.  The compressor unit may not include controls to prevent the discharge pressure from dropping below the minimum required for reliable operation.  The calculated minimum allowable condensing temperature is based on the higher of 1) the minimum discharge pressure below which the separator is undersized for oil carry-over, 2) the minimum system pressure differential(s) required to permit the design liquid flowrates from stage to stage (expansion valve sizing), 3) the minimum discharge pressure below which the centrifugal compressor will operate in stonewall, 4) the minimum discharge pressure below which the compressor lube system differential pressure is insufficient.  Determination of the minimum discharge pressure and the need for the attendant controller are the responsibilities of the system designer, whom may not be the compressor unit supplier.  To obtain the recommended minimum discharge pressure for the compressor unit, refer to the compressor drawings or contact YORK Refrigeration.

The system may or may not include a recycle (hot-gas) valve.  A recycle valve is highly recommended in order to permit false loading of the compressor during start-up.  Otherwise, it may not be possible to provide continued operation for calibration and troubleshooting.  The provision for a hot gas valve is the responsibility of the system designer, which may not be the compressor unit supplier.
HEAT TRACING AND INSULATION
Apply heat tracing (if applicable) as recommended by P&ID prior to thermal insulation.  This generally applies to compressors that can operate and start-up in low ambient temperature locations.  Heat tracing and insulation combination should generally provide 100 to 140(F pipe temperature.

Thermal insulation should be applied to the cold portions of the system as indicated by the P&ID's.  Any compatible cold insulation material, such as Dow, Pittsburgh or Owens-Corning expanded polystyrene, polyethylene, polyisocyanurate foam or cellular glass, is appropriate.  The moisture barrier must be completely sealed since no insulation is effective if saturated with water and/or ice.  The thicknesses recommended on the P&ID are based on a conductivity of 0.22 (BTU-IN/SQFT-HR- (F), 90(F ambient, no wind and 85% relative humidity.

NOTE:
It is recommended that the final insulation be applied following initial operation at close to design temperatures.  That is, insulate the piping and shells prior to operation, and leave flanged, threaded, and field welded joints accessible for leak checking following operation.  Final insulation may be completed anytime thereafter.

Where cold piping and vessels are supported by steel structures, insulate as much of the steel structure as practical under the circumstances.  This will prevent the structure from sweating (E.G. the supports beneath the evaporator).  The colder the vessel, the farther from the vessel the insulation should extend.  Leave removable insulation plugs at the locations of data plates, vents, drains, valve seal caps, strainer caps etc., so that access is available later.  Seal around plugs with a removable bead sealant.

HOT ALIGNMENT CHECK
After at least 24 hours of successful operation of the unit, the alignment must be verified.  There are two ways to accomplish this.  First, if shaft proximity vibration is monitored, then vibration readings within the normal operating values published in this manual are considered a verification of shaft alignment.  If shaft proximity vibration is not monitored, then a hot alignment check must be made.  After the successful alignment verification, the unit may be doweled at the user's discretion per the IOM.  The horizontal jacking bolts may be used to help lock position the driveline components following the hot alignment check (refer to IOM).  Tighten the jacking bolts in contact with the casings so that they hold the casings the same way the dowel pins would.  Do not pin the casing on the end at which thermal growth is expected.  This end is the end opposite the dowel holes.  For best seal life, parallel and angular (face) T.I.R. should not exceed .004" (0.1 mm).  Refer to the compressor instruction manuals.

The feet of the components may be doweled or blocked in position using the horizontal jackscrews to help maintain the alignment.  If doweling is elected, #10 Morse taper pin dowels x 4" long (not supplied) may be used.  In this case, YORK recommends the following:

To properly dowel the equipment proceed as follows:

1. Drill a 9/16" (14mm) diameter hole in the gear feet directly below the output shaft.  Refer to gear drawing in the IOM.  Drill the feet of the compressor (shaft end) and motor (shaft end).

2. Using a No. 2 Morse Taper Reamer (rough and finishing), carefully ream the 9/16" (14mm) diameter holes until the dowel pins drive tight with approximately 3/4" (19mm) of the taper protruding.

3. After system equilibrium is reached and the final hot alignment is verified.  The dowel pins should then be removed and the holes finish reamed for full depth seating.  If the compressor has to be moved during cold or final alignment, re-check for piping strain.
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