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MODELS AFFECTED:
Carrier:  19XR and 23XL chillers with PIC-II controls

SITUATION: 

Confusion exists in interpreting PIC-II fault codes 213, 214, 147, and 148 ("Starter Module Reset" or "Control Power Loss").  The intent of this bulletin is to provide more information regarding these fault indications and the associated remedies.  

Nuisance resets (fault state 214 or 148) which increase in frequency with time are a known problem in ICVCs.  In some cases, all configurations and settings will return to default values when such a reset occurs.

EXPLANATION:

"Control Power Loss" - ICVC Reset:

Symptoms:


(a) When chiller is in OFF mode (no alarm or alert), screen goes blank, Carrier oval appears, followed by self-test and default screen display.

or
(b) Alarm 214 (machine running with Autorestart not enabled): 

“Protective Limit - Power Loss”

“Control Power Loss While Running”

or
(c) Alert 148 (machine running with Autorestart enabled): 

“Autorestart Pending – Power Loss”

“Control Power Loss While Running”

Note: The latter two messages indicate exactly the same fault.  Alert 148 will appear instead of Alarm 214 if the Autorestart After Power Failure option is enabled.  The alert status permits the machine to restart in accordance with this option.

Basic Indication: Any of the above three “reset” events may indicate that the control power voltage level at the master controller in the chiller control panel (24 vac from the power panel) dropped to a level at which the controller could no longer function properly.  This will happen every time control power is lost or turned off, then restored.  This is common to both CVC and ICVC controllers.

Additional Indications:  ICVC resets also may indicate that (a) line voltage has increased or (b) a software process has "locked up".  If the reset event does not correlate to a known power failure, one of these is more likely the cause.  Resets typically become more frequent when line voltage is higher (e.g. in late Fall when weather is colder).  These problems are unique to the ICVC controller.

Note: This fault is detected solely by the ICVC - it has nothing to do with the ISM.

Troubleshooting and Remedies:  

· 
First determine if the reset corresponded with any known power outage as indicated by other equipment which may be on the same circuit.  If this is the case, address the power source and/or power quality issue.
· 
If there is conclusive evidence that a power outage did not in fact occur, upgrade the ICVC hardware and software.  New software should be Version 4.0 or later.  Hardware should be new ICVC module CEPL130445-02, or prior module CEPL130445-01 with the "mini-board" modification.  (A retrofit program started in March, 2004, applied this modification along with the software upgrade to all field ICVCs.)  This is the preferred solution.
· 
Replacing the ICVC with a CVC (with Version 5 software) will also eliminate susceptibility to nuisance resets.  This requires two changes.  First, relocate the evaporator saturation temperature sensor input (from CCM terminals J4 11-12) to be a spare temperature sensor.  Connect it as Spare Temperature Sensor #1 across CCM terminals J4 25-26.  Configure “Spare Temp #1” in the SERVICE / EQUIPMENT SERVICE / SETUP1 table as Enable = 3, Limit = 33o F or 1o C.  Note:  This solution will no longer be covered by the warranty account!
· 
A quick temporary remedy is to enable the Autorestart After Power Failure feature if site requirements permit and if not already enabled.  With this approach, a reset while running will still shut down the chiller, but no manual intervention will be required to restart.  This will not be a satisfactory remedy if the resets occur frequently.  (The frequency of the resets will not be affected.)

"Starter Module Reset" - ISM

Fault Messages:


(a) Alarm 213 (machine running with Autorestart not enabled): 

“Protective Limit - Starter Module Reset”

“Starter Module Power On Reset While Running”

or
(b) Alert 147 (machine running with Autorestart enabled): 

“Autorestart Pending – Starter Module Reset”

“Starter Module Power On Reset While Running”

Note: The above two messages indicate exactly the same fault.  Alert 147 will appear instead of Alarm 213 if the Autorestart After Power Failure option is enabled.  The alert status permits the machine to restart in accordance with this option.

Indications: An ISM reset fault message may indicate that control power voltage level within the starter or VFD has dropped below a threshold.  Otherwise, it may indicate that conducted electrical noise is interfering with normal data processing on the board.  The latter has been observed particularly on units with variable frequency drives.  This fault is detected solely by the ISM.

Troubleshooting and Remedies:

· 
The ISM is grounded only through the four corner metal standoffs and fasteners passing through those standoffs.  Assure that there is a solid connection from the ISM at these standoffs through the starter or VFD, to the chiller unit frame ground and to earth ground.

· 
Monitor the 5v communication input channels (SIO bus) at J7 for electrical noise when the chiller is running, preferably with an oscilloscope.  Use the measurement between SIO common (middle terminal “B”, the black wire) and equipment ground as a baseline for measuring noise amplitude and the effect of changes made.  If significant noise is found to be present, try the following and measure the effect on the noise amplitude: 

· Check that the shielding for the SIO cable is properly grounded at one end (only), preferably at the starter end.  Use cable of the type recommended for communications on p. 48 of the 19XR Installation Instructions, publication 19XR-5SI.

· Try disconnecting SIO common (the black wire) at the ISM.  If this makes a significant difference and a CCN network is installed, reconnect and check the effect of disconnecting the CCN common (middle terminal) in the chiller control panel.  Check the routing of CCN cable(s) to assure that they are well removed from the VFD.  Consider adding an isolating component such as Carrier’s RS‑485 Repeater module in the communications circuit close to the ISM.  If the unit is equipped with a hot gas bypass valve, check the effect of valve operation on the noise level.  If significant, add a snubber on the load side of the hot gas bypass relay (in the chiller power panel).

· Pass the SIO bus communications cable through several Ferrite Beads (small chokes, inner diameter 0.5 – 0.75 inches).  Do this at the ISM end of the cable, and loop the cable through the beads such that each bead has at least 2 passes of cable through it.

· 
Check for shorts through, or excessive current draw from, any of the discrete input channels when the external contact is closed (all ISM J2 terminals, including contact circuits for remote start, ice build, 1M Aux input, 2M Aux input, Spare Safety input, and Starter Fault).  ISM terminals are shown in Figure 1.

· 
Instrument the starter’s line power supply to verify presence, magnitude, and characteristics of any voltage dips, particularly when other equipment at the site starts up.  Waveform or power quality abnormalities can be analyzed at the jobsite using power analyzer instrumentation.  Expect to have to make an investment of learning time before setting up this equipment so that it can detect the events which can cause a 213/147 fault.  If the problem is found to be in the supply voltage, add a constant voltage transformer, regulation transformer, or uninterruptable power supply (UPS) to the 115v line providing power to the ISM.

POLICY: 

Contact your warranty administrator if additional guidance is needed.
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Figure 1. ISM Terminals
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