UNDERSTANDING THE MAIN COMPONENTS OF THE EXCEL CONTROL PANEL

The Excel control panel consists of a main box containing a 120 vac terminal strip, a 24 vac terminal strip, a transformer, an external override timer, an internal electronic timer, a smoke temperature sensor, and three relays.  The main control box also incorporates an on/off (reset) switch and a three-position mode switch.  Located externally to the main box are two aquastats. One is an L8124C.  The other is an L6081A.  These aquastats are not used in a conventional manner, but as follows: 

The L8124C LO is set at 210 degrees F.  This is the boiler overheat circuit control.  It closes a contact on rise energizing the CR1 relay coil, which overrides the room thermostat and starts the C3 circulator.  The L8124C HI is set at 180 degrees F.  This is the boiler operating control for all modes*.

*It is important to note that when a heat storage tank is connected the L8151A (Excel heat storage control) becomes the operating control in auto backup or backup only modes.  However, the L8151A does not replace the control function of the L8124C HI.  While the L8151A influences whether or not the CR3 relay coil (burner relay) is energized, thus closing the burner TT terminals, the L8124C HI continues to influence whether 120vac is getting to the burner.  

The other aquastat connected to the main panel is the L6081A.  The L6081A LO is set at 165 degrees F.  The C3 circulator will start operating at this temperature for systems with heat storage.  Without heat storage C3 will run whenever a zone calls.  The HI is set at 200 degrees F.  This is the backup high temperature limit for all modes.

The Tarm Excel control panel allows for several possible sequences of operation.  In order to understand these sequences it may be helpful to understand the key functions of the control first.  

THE SMOKE TEMPERATURE SENSOR:

The smoke temperature sensor is located in series between the power feed from the L8124C and the internal electronic timer.  Its contact remains closed any time smoke temperature is below 120 degrees C.  When the smoke sensor opens its contact, power to the time delay module is stopped and the draft fan continues to run.

THE INTERNAL ELECTRONIC TIMER:

From the time the panel is reset with the on/off switch, the timer begins.  After a set period of time the timer will close its contacts.  The timer is adjustable from 3 to 30 minutes, but is typically set at 15 minutes.  If the smoke temperature sensor does not open on rise within 15 minutes, thus stopping power to the timer, the timer will close its contacts, which energizes the CR2 relay.  This relay, when energized, locks out the draft fan and energizes the back up burner.

THERE ARE THREE MAIN RELAYS THAT FORM THE BACK BONE OF THE MAIN CONTROL PANEL:

CR1- Overheat relay with two normally open contacts

CR2- Draft fan lock off relay with two normally open contacts and two normally closed           contacts

CR3- Backup burner relay with three normally open contacts and one normally closed contact

CR1 RELAY:

This is the overheat relay.  The CR1 coil can only be energized if the boiler reaches temperatures over 210 degrees F., the LO setting on the L8124C aquastat.  When the LO setting is reached, a close on rise contact closes sending power to the CR1 coil.  This relay coil closes contacts making the C3 circulator run and closes a contact between low voltage terminals 5 and 6 then powering the dump zone.  Power to the draft fan and power to the burner are shut off by the opening of the LO on L8124C and the HI on the L6081A aquastats.

CR2 RELAY:

This is the draft fan lock off relay.  The CR2 coil can only be enrgized if the smoke temperature sensor does not open on rise and the time delay power module closes.  Depending upon where the toggle switch is located (back up only, auto back up, or wood only) the CR2 coil may be always energized (back up only) or energized when smoke temperature drops (auto back up).  In either mode any time CR2 is energized a normally open contact closes also energizing the CR3 coil.  If the L8124C and L8151A aquastats are calling, the burner will operate.

CR3 RELAY:

This is the back up burner relay.  This relay serves several functions: 

1)It locks on power to itself until the HI temperature on the L8151A is achieved.

2)It only allows the C3 circulator to run when the burner is running.  This prevents cooling of the boiler and tank due to unnecessary circulation.

3) It opens a contact to prevent hot feed back through the smoke temperature sensor which is connected to the L8124C aquastat.

4) It closes a contact between low voltage terminals 7 and 8, which shorts the TT terminals on the burner.

L8151A AQUASTAT (Excel heat storage control):

This aquastat is used with heat storage systems to give a greater temperature difference between burner cut in and cut out temperatures.  When this aquastat is not being used, a jumper wire is placed between low voltage terminals 1 and 3.  The jumper wire allows 24vac to the CR3 coil.  With the jumper wire removed and the L8151A installed, power travels first through the LO and HI before energizing the CR3 coil.  Once this coil is energized, C3 is locked on so that even after LO opens on rise, CR3 remains energized until the HI opens on rise.  HI opens on rise at the desired tank temperature high limit shutting of the burner.  Until the tank temperature drops again below the LO the burner will be off.  

Pages 25, 26, and 27 of the Excel owners manual contain all of this information in sequence and diagram form.  Hopefully between the wiring diagrams, the sequence description in the manual, and this attempt to describe the main components of the panel will help to create a better understanding of the Excel control panel.

