CCP Basics and Troubleshooting Part II:  Producing Conditioned Air – AHU, Changeover, Supply Air Temperature Control, Outside Air Damper

Topics:  1) A summary of how the CCP decides what kind of air is needed, and how the CCP produces appropriately conditioned air.  2) Some suggestions for troubleshooting heat / cool mode change-over, heat / cool staging, outside air damper and supply air temperature problems.  
Changeover:  When using the Change-over Bypass sequence the CCP III commands the AHU to make either hot or cold air in response to conditions in individual zones.  It is a voting system.  Voting is somewhat complicated but the basic idea is that when a zone is too hot it requests cool air from the CCP; when a zone is too cold it requests hot air from the CCP.  The CCP keeps track of the number of zones requesting hot air and the number requesting cold air and makes a decision to command the AHU appropriately.  Zones have two types of votes, opposite callers and opposite strong callers.  The number required for changeover is configurable (Setup tab 1 in the CCP workstation software editor, or CCP setup on the operator display).  There is also a minimum time to changeover.  This is also configurable, the default is 15 min.  Be aware that voting can be more complicated than this summary.  In particular the rules for voting depend on zone configuration for local heat and priority local heat.  In addition zones can be tagged (Setup tab 1) to prevent voting if zone temperature is a long way from setpoint for an extended period, or configured to never vote (individual zone editor).  This is good because it can prevent a single problem zone from driving operation of the entire system.  However, it also means that a zone that is far from setpoint may be unable to request changeover.  Information about zone votes is on the CCP editor Service Summary tab of the CCP workstation software, and below on the Zone List (this does not auto refresh).  It is also available on the operator display.  See HVAC Knowledge Center WAVE 2589 and the CCP III Operator Guide VAV-SVN03A-EN (available on e-Library) for details.  The control mode must be set to Auto for changeover to occur (CCP editor setup tab 1 of the workstation software).

Staging heat and cooling and supply air temperature control:  The CCP uses the Supply Air Temperature sensor on the Communicating Bypass controller (typically located in the duct between the AHU and the bypass damper) to control supply air temperature.  There are configurable supply air temperature setpoints for heating and cooling (found on setup tab1 on the CCP editor of the workstation software, or on the operator display).  The CCP will command the AHU to stage heating or cooling on or off to achieve the supply air temperature setpoint.  Keep in mind that the primary purpose of controlling supply air temperature is to provide either air that will cool zones or air that will warm zones.  Control of supply air temperature per se. is a secondary function and control to within a narrow range is not necessary.  Expect a range of about +/- 5-8 (F.  The AHU will not heat to maintain a cooling supply air temperature setpoint nor will it cool to maintain a heating supply air temperature setpoint.  If all voting zones are satisfied (there are no callers) the CCP will not request heat or cooling.  The AHU will supply return air and outside air required for ventilation.  If the supply air temperature setpoint is set close to 70( it may cause problems for zone control.  This is because it will be hard for the zone controllers to determine whether the supply air will heat or cool the space.  

If the AHU has an economizer and the outside air conditions allow economizing, the AHU will use economizer cooling as the first stage of cooling.  It will not use any DX cooling until the outside air damper (OAD) is open 100%.  The decision to economize can be local (set up using a POT on the economizer module at the AHU), or remote (using dry bulb temperature at the hardwired OAT sensor on a Tracker).  Configure the economizer for local or Tracker control and set the minimum position on Setup tab 2 of the CCP editor in the workstation software, or at the operator display.  Status tab 2 in the CCP editor shows whether economizing is presently allowed.  The CCP is designed to use an AHU with two stages of cooling.  If the AHU has an economizer and only a single compressor, the compressor may not run at all when economizing is allowed.  

The CCP is capable of demand controlled ventilation.  This can result in the outside air damper being open beyond the minimum position when conditions would not allow economizer cooling.  On hot days this may allow warm humid air into the AHU for the purpose of ventilation.  This increases the demand for cooling and may make it harder (in extreme cases impossible) for the AHU to maintain its supply air temperature setpoint.  

Newer versions of the Voyager and Precedent economizer module use a different method to determine the outside air damper minimum position to implement an ASHRAE standard for demand controlled ventilation.  This sometimes results in a minimum position that is half the expected value.  See Knowledge Center WAVE 36044.  

Troubleshooting Suggestions:

1.    Before troubleshooting make sure the unit is not in Calibration or in Balance Mode.  Check for overrides.  (Setup Tab 2, Service Summary, After Hours Button).  Check Occupancy.  Check the Alarm Log.  

2.    Consider using Restore to Factory Defaults as a troubleshooting tool.  Sometimes the system is not working as desired because some part of the configuration has been changed by an unknown person for an unknown reason, possibly inadvertently or by mistake, possibly by an occupant, or on a previous service visit.  This can be confusing for someone who is unfamiliar with the site.  In some cases it may be most time efficient to use the restore to factory defaults function (Setup menu/Panel Utilities/Restore to Factory Defaults).  All configuration returns to default values.  This will result in a configuration that we know will work.  It is possible to backup the database (with the workstation PC software) prior to restoring to defaults and this is probably a good idea.  But, the backed up copy will contain the configuration that has been causing confusion.  Zone names will be lost, but zone controller configurations will not.  It may be best to prepare by writing down some notes about the system and configuration.

3.    If zones are too hot and AHU is heating, or if zones are too cold and the AHU is cooling, check the things that influence changeover.

a)
Make sure that the control mode is set to Auto on CCP Editor Setup Tab 1.

b)
Check the number of votes required for changeover (Setup Tab 1).  Check the number of current votes (CCP Editor Status Tab 1 or CCP Editor Service Summary).  

c)
Check that zones are not tagged (CCP Editor Service Summary Zone status), or disable Tagging (Setup Tab1).  Check that zones are allowed to vote (individual zone editors).  

d)
Check the time remaining to changeover.  If the changeover allowed in time (CCP Editor Service Summary) is 110 the control mode is not set to Auto.

4.    If the AHU is in the cooling mode but no DX cooling is on:

a)
Check the Heat/Cool mode on the Service Summary.

b)
Check for alarms and diagnostics.  Check the AHU for error codes.  Run the AHU in test mode to be sure DX cooling runs.

c)
Check the supply air temperature setpoint and the supply air temperature (CCP Editor Service Summary).  The AHU will not run DX cooling if the setpoint is satisfied.  Do not expect a deviation from setpoint less than +/- 5-8 degrees.  
d)
Check for cool callers.  The CCP will not request cooling if there are no cool callers.  

e)
On CCP Editor Status tab 2; check whether the AHU is economizing.  Check the OAD position.  When economizing, the AHU will not run DX cooling until the OAD is open 100%.

f)
Check the number of compressors.  Single compressor units will not run the compressor when economizing.

5.    If the AHU is in the heating mode but no heat is on:

a)
Check the Heat/Cool mode on the Service Summary.

b)
Check for alarms and diagnostics.  Check the AHU for error codes.  Run the AHU in test mode to be sure heating comes on.

c)
Check the supply air temperature setpoint and the supply air temperature (CCP Editor Service Summary).  The AHU will not run heat if the setpoint is satisfied.  Do not expect a deviation from setpoint less than +/- 5-8 degrees.

d)
Check for heat callers.  The CCP will not request heat if there are no heat callers.

6.    If the supply air temperature is far from setpoint:

a)
Check for alarms and diagnostics.  Check the number of Heat/Cool stages running on the Service Summary.

c)
Check whether Supply Air Tempering is enabled (Setup Tab1).

d)
A deviation from setpoint as much as +/- 5-8 degrees is probably normal.

e)
Check the number of compressors.  Single compressor units will not run the compressor when economizing.

7.    The supply fan is not running.

a)
Check the schedule.  Make sure the CCP is occupied.  See Knowledge Center WAVE 8834 for schedule priority.  Run the unit in test mode.

b)
Check the occupied fan mode on Setup Tab 1.

c)
Check the Alarm Log.  Any priority 3 diagnostics result in priority shutdown and the system will not run.

8.    The supply fan is running when the CCP is Unoccupied:

a)
Make sure there are no timed override requests (After Hours Button).  

b)
Make sure all zones and groups are unoccupied.  A single occupied zone or group will require the AHU to run.

c)
Make sure that no zone temperature is above or below its unoccupied setpoints.  

d)
In some cases, high CO2 values will cause the AHU to run when it is unoccupied.

9.    If status shows the OAD open more than the minimum position and OK to economize is NO (Status Tab 2):

a)
Check the OAD actuator.  It may be stuck.

b)
The demand controlled ventilation (CO2) sequence may be causing the damper to open.  

10.  If status shows the OAD open less than the configured minimum (i.e. half the configured minimum):

a)
This probably due to the new economizer sequence for demand controlled ventilation.  See Knowledge Center Wave 36044.

11.  It may be possible to provide hot or cold air to the zones in an emergency by disconnecting the communications interface from the AHU.  Provide a hardwired zone sensor with setpoint directly to the AHU and it will operate stand-alone.  It will attempt to control temperature at the zone sensor (possibly in the return air) as if it were a single zone constant volume unit.  Duct static pressure will not be controlled.  Zone controllers will not be able to determine the correct control action unless they have an auxiliary temperature sensor in the supply air.  
