Description of the Alternative Wiring Diagram

Be advised that this is a work in progress and not a final concept at this time.

Also, be aware that it does not have any endorsement or blessing from Jan.

I believe Jan is only recommending the EXP BUS at this time.
---------------------------------------------------

081703 Revision

     Simplified ALT FLD feed

090203 Revision

     Changed the starter solenoid switch power source.

     Added info on making the Alt O.V. Disconnect Contactor optional.

     On Parts List File, added info, sources for Battery Contactors.

110903 Revision

     Simplified suggested Start Sequence

013104 Revision


Added references to the Alt O.V. Disconnect Contactor

----------------------------------------------------

The primary purpose of this circuit is to provide a failsafe 

 source of power for the ECM and an EFI Pump, which are

 required to keep the engine running.

The source used here is a Hot Aux Bus hard wired to the AUX Battery. 

Even with every other circuit on the aircraft powered down, the engine will

 continue to run from this HOT Aux Bus powered by the Aux Battery.

How long would it run --- Odyssey lists data for it’s PC 680 battery,

 indicating 1 hour at 12.7 amps (close to the draw of these two items)

 with an end voltage of 10.02 Volts.  Don’t push it that far!

The first obstacle is to find a way to feed the Aux Bus and charge the

 Aux Battery from our one alternator and still be able to maintain isolation

 from all other circuits and the alternator, should they have a fault.

Fortunately, Bob Nuckolls of AeroElectric Connection and Eric M. Jones of

 Perihelion Design have some ready to mount modules, that make this feasible

 and at fairly reasonable prices.

Isolation of the Aux Bus from electrical faults on the Main Bus or from

 the alternator is accomplished by the AUX BATT Contactor  and the 

 Low Voltage Warning and Aux Battery Management Module (LVWAABMM).

With the AUX BAT SW in Auto (FLT POS), the LVWAABMM monitors the system

 voltage on the Main Bus and as long as it is in the normal range

 of 13V or above, keeps the AUX BATT Contactor CLOSED. This allows the 

 alternator to feed the Aux Bus and also charge the AUX BATT.

Any voltage below 13 Volts, automatically OPENS the 

 AUX BATT Contactor, isolating the Aux Bus and Aux Battery from the

 alternator and also, from the Main Bus. 

It also will turn on a flashing LV WARN LED on the panel.

 The EIS Warning light should also come ON at this time.

On the Module itself, this is accomplished as follows:

Pin M Monitored volts above 13V , then Pin C is connected to

 Pin G (Ground) providing a path to GND for the AUX BATT Contactor

 Coil and closes the contacts.

Pin M Monitored volts below 13V, then Pin C to G is infinite resistance

 or open and the coil will not be powered, which opens the contacts

 of the AUX BATT Contactor.

In almost all cases, the cause of the System voltage going below 13V is the

 result of an alternator charging failure.

Note that even with AUX BATT Contactor OPEN, the Main Bus is still powered

 by the Main Battery thru the Main BATT Contactor, just as before.

 So with an alternator charging failure we would STILL have the Main Battery

  capacity to automatically power the critical items allowing considerable

  more total time, then the approx one hour with just the use of the Aux Battery.

The only Pilot action required here is to recognize the reason for the flashing

 Red Lights and divert to nearest airport, although turning OFF non-essential

 electrical loads would be prudent.

Note again, that with a Low Voltage Warning caused by a generic alternator

charging failure, both busses will still be powered just as before, 

from their respective batteries.

However, if the cause of the Aux Bat Contactor OPENING & the Low Voltage Warning

 Coming ON, was a huge fault/short on the Main Bus, dropping the system

 voltage below 13 volts.

OR 

If you had to turn the Master SW OFF because of electrical smoke in the cockpit

 from an undetermined source.

Then the AUX Pump would automatically Turn ON, as the Main Pump would no longer

 be powered and also, the ECM would now be powered by only the Aux Bus.

The Aux Bat Contactor OPENING, prevents this fault from any possibility

  of also taking out the Aux Bus.

This is a very Serious Fault requiring a landing as soon as possible.

Another very unlikely case, is that NEITHER Bus is powering the ECM.

 Here the procedure would be to Turn the ECM SW OFF and then turn the 

 Emerg ECM SW ON to provide an alternate feed directly from the Hot AUX Bus.

Again, head for the nearest airport --- this would not be a good time

 to do any electrical trouble shooting.

The two Power Schottky diodes are in the feed from each bus to keep them

isolated from each other due to having a common feed point at the Power

Lead to the ECM.

Schottky diodes are used to give the lowest possible Forward Voltage Drop

 across the diode (about 0.3V), which could be important if down to battery

 power.

The Nippondenso Alternator has a built in internal voltage regulator.

Works good, lasts a long time.

Personally, a simple alternator charging failure with this system doesn’t cause

 much concern, as long as we are aware it has happened. 

And we have adequate warnings in place to notify us of the failure.

Both the EIS warning light and the LVWAABMM Warning light will be flashing

 when the voltage drops below 13 volts, pretty hard to ignore.

However, the remote possibility of a runaway alternator over voltage condition

 causing serious damage to the Busses or Avionics, should be considered.

Bob Nuckolls’s O.V. Module is sold by B&C Specialty Products for approximately $35.

Here’s how it works, or I should say the way I understand it works.

The alternator control wire (let’s also call it the more familiar field wire)

 is fed by the Main Bus thru a 5 Amp FLD Breaker to the Master SW.

This is a dual purpose Master Switch, it controls the power to this
"Field" wire and it also controls the Main Battery Contactor on the firewall, 

 by providing a Ground to it's coil.

The O.V. Module is connected between this “field” wire and ground.

The sequence of an over voltage trip is as follows:

When the O.V. Module detects a bus voltage of over 16 volts
(after a short time delay to prevent tripping on a spurious spike),
the SCR in it fires, connecting the Field wire directly to Ground.

A few milli-secs later, the 5 Amp FLD Breaker will open due to this 
short to Ground.

The Field Wire (ALT Control Wire) is now open and may or may not shutdown the 

ND alternator’s high voltage output.

Because the Field Wire (ALT Control Wire) is open, the Alternator O.V. Disconnect

Contactor also opens at this time, isolating the alternator from the electrical system.

The O.V. Module has reset with the removal of power from the field 
wire.

Only under very unusual conditions, would it be advisable to push the 

 5 Amp ALT FLD Breaker back in, and attempt to get the alternator back

 on line.  Do your trouble shooting back on the ground.

Note also, that a 50 Amp fuse or an ANL current limiter in the B lead,

 will not “save” in this over voltage condition. Current output (Amps)

 could still be quite normal, way below what would cause them to open.

This ANL or fuse is placed next to the Battery Contactor to prevent dumping

 very high currents FROM the battery TO the Alternator due to a short in the

 windings or diodes of the alternator.

 A completely different situation.

------------------------------------------------------------------------------

Important Note:

There have been reported failures of the alternator’s voltage regulator

 caused by turning the alternator OFF with the engine running.

See the following White Paper by Bob Nuckolls for information on this.

http://www.aeroelectric.com/articles/Alternator_Failures.pdf
Remember you must shut the engine down before turning the alternator OFF

 to prevent the Alternator O.V. Disconnect Contactor from opening and

 possibly damaging the voltage regulator.

I would expect Bob will soon have a solution to prevent this possible damage.
---------------------------------------------------------------------------------

Suggested Start Engine Sequence 

Master SW   BAT (Closes Main Bat Contactor and powers Main Bus)

ECM SW      ON  (ECM now powered by both Main and Aux Busses)

Pump SEL SW Main (Turns Main Fuel Pump ON)

Push Start SW   (Engages Starter)

After Engine Start

Check Oil Pressure

Master SW   ALT/BAT (FLT POS) (Turns ON the Alternator)

AUX BAT SW  Auto (FLT POS)  (Battery Management Module now controlling Aux Bat Contactor)

                            (Alternator feeding AUX Bus and charging AUX BATT)

Pump SEL SW Auto (FLT POS)  (Aux Pump armed for Backup)

