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STARTING SEQUENCE
This sequence assumes that all required test, calibration, adjustment and maintenance have been accomplished.  Refer to Sections 1 through 7 of this manual.  For more details refer to the applicable compressor instructions in Section 11.  Refer to the control panel instructions in Section 12 of this manual.  This sequence is not intended to take the place of the starting recommendations of a qualified JCI/York startup technician.  It is recommended that this sequence be reviewed by the appropriate personnel and modified as necessary to suit plant safety and operating parameters and as agreed to by the local JCI/York Service Representative.
Pre-Start Checks
Prior to startup, the following checks must be completed for each compressor system to be started.  In general, the same sequence is followed for each compressor to be started, and identical sequence functions are not replicated in this text.
· VALVES.  Place the system valves in their normal operating positions as follows:

· Close all valves open to atmosphere.

· Open all gauge isolation valves.

· Open all liquid level indicator and control isolation valves.

· Open any pressure control isolation valves if supplied.
· OIL LEVEL.  It should be maintained at a visible level midway in the upper sight glass or as indicated on unit labels.  Add more oil only if necessary.  Refer to the instructions in Sections 2 and 11.

· NOTE: During system operation, the oil level in the compressor will change.  This is normal.  The change in level is caused by the solubility of gas which had been absorbed by the oil.  For centrifugal compressors, the level will recede, and some additional oil may have to be added to bring the inventory within the specified limit.

· SAFETY.  Check that all plant safety requirements are met.  For example, the coupling guards are installed, tags/locks have been cleared, etc.
· LUBRICATION OF AUXILIARY MOTORS.  Make sure that auxiliary motors are properly greased or oiled.

· POWER.  This should be available for all motors and other electrical equipment.

· WATER/PROCESS FLOW.  This should be established for the condenser and oil cooler(s) and evaporators.  If the system is cold, the process flow should be stopped or bypassed to prevent flooding the compressor suction with condensed liquid.  In the case of air cooled coolers, the fans or fan circuits must be energized and ready to go.  It may be necessary to throttle and/or bypass process flow on initial start to prevent overloading the compressor and/or system heat exchangers.
· STAGE DRAINS.  For centrifugal compressors, the stage drains must be checked to insure that the compressor does not start with condensed liquid in the casing.  If there is liquid present the stage drain high level switch will not allow start up until the liquid has been removed.
· OIL HEATER(S).  These should be energized for at least 24 hours prior to start-up.  The normal setpoint varies by compressor type.  For centrifugals, the default is 150°F (66°C).

· CAUTION: For centrifugal compressors, if the oil has not had time to degas at the required standby temperature, the oil charge should be replaced prior to start.  Excess gas in solution in the oil at start-up will cause oil foaming, which can result in compressor shut-down or bearing damage.

· SELECTIONS/INTERLOCKS.  The following must be satisfied:

· Emergency Stops released
· Previous shut down interlocks cleared

· Aux. Oil Pump(s) selected to AUTO
· Compressor(s) selected to AUTO
· Customer's Interlocks operational
· START PERMISSIVES.  The following must be satisfied (Note tags are shown for unit A):

· Oil sump temperature > 30° above Tsat

TT-1231A15
· Active alarms and trip signals cleared
· Electric motor anti-recycle inhibit off
· Compressor sump oil level above setpoint

LSL-1231A4
· Gear sump oil level above setpoint


LSL-1231A0
· MCC Remote start contact energized


XLS-1231A16
· DCS Process Permissive contact energized

HS-1231A0
· Compressor stage drain level below setpoint
LSH-1231A1
· Stage 1 block valve open



HZT-1231A13
· Stage 2 upstream block valve open


HZT-1231A14
· Stage 2 downstream block valve open

HZT-1231A11
· Stage 3 upstream block valve open


HZT-1231A15
· Stage 3 downstream block valve open

HZT-1231A12
· Stage 1 downstream block valve open

HZT-1231A10
· Compressor discharge block valve open

HZT-1231A16
Starting The Compressor
With all the above checks made, the cooling and process media flowing, the capacity control process variable above set point, the compressor unloaded (see the display), the compressor is ready to start. 
· INITIATE START.  {Centrifugal Compressor}  Initiate Start on the touch pad on the compressor control panel, then providing all circuits are operational.  The lube oil pump(s) will start and run for 30 seconds.  The compressor will then start as long as oil pressure has been established.
· START DRIVER.  With suction header pressure > 54 psia the PLC will issue a Across the Line signal to the MCC, when suction header pressure is < 54 psia a Soft Start signal will be issued to the MCC.  The Soft Start can also be overridden manually depending on plant electrical grid loading.  Manual override should be done by a qualified operator.
· NOTE: Should the compressor cut out for any reason, establish the cause of the failure prior to attempting re-start.

· SYSTEM.  All system controls should oscillate somewhat prior to settling to automatic tracking.  Normal operation of the unit is evidenced by a hot discharge line, normal oil level in the compressor sump, solid liquid in the liquid level indicators (when applicable) and usually no more than 2 psi variation in suction pressure for any given set of operating conditions.

NOTE:
The time during which the refrigeration cycle operates above design temperature is called “Pull Down.  During this period, several things should be noted.  Compressor capacity is higher during pull down, and it is recommended that the compressor loading be controlled automatically or manually during the initial start up to avoid system upsets, evaporator liquid carryover or oil carryover.  The available control panel loading options should be reviewed so that they may be used to optimize the start-up process. 

Shut down the unit if any abnormal conditions arise, investigate the causes and rectify before proceeding.

Starting Additional Compressors (When Applicable)

Once the first compressor has started it will begin to pull the system down to operating pressure.  Suction pressure will identify if the following compressor can be started with a reduced voltage start or a across the line start.  This feature can be manually overridden by a qualified operator.  Before the next compressor can be started you must use the same starting sequence described above.  

Stopping the Compressor

The system is stopped by either a manual shutdown or an automatic shutdown due to a malfunction.  Following is the shutdown sequence:

· INITIATE STOP.  Initiate Stop on the touch pad on the compressor control panel.

· Compressor driver stop is initiated and the compressor will begin to coast to a stop.

· Centrifugal Compressor: POST LUBE.  The auxiliary oil pump will start and will run for a post lube period. This, along with the shaft driven oil pump provides oil pressure to the equipment during the coast down period.

· The automatic controls of the system are disabled and put into their shutdown modes.

· The equipment standby heaters are energized and function to keep the equipment warm during the shutdown period.  In the case of the compressor heaters, the heaters function to keep the oil in the compressor reservoir warm which prevents the oil from absorbing excessive refrigerant. 

· Stop or bypass the process flow to the evaporator.  Refer to COMMISSIONING in Section 7 for an explanation.

· Stop cooling media flows and fan motors as applicable.
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