State list for Onan controller.  This assumes use of non-shorting DPDT contactor to switch between Onan and mains, so that it is impossible to be on both at once even if the controller screws up.

Note that it is perfectly OK to start or stop the Onan manually at any time.  This will not interfere with the operation of the controller, and will not hurt the Onan.  Of course, if the load is on the Onan when you stop it manually, the load will be without power until the mains come on.

Conditions sensed:

              Mains up (there is power on the incoming mains, sensed by a relay)

              Onan up (the Onan is producing power, sensed by a relay)

              Exercise button (a pushbutton, or other contact, that starts an exercise cycle)

Relays actuated:

               Main contactor, actuated to switch load from mains to Onan and back, by separate solenoids.

               Start relay, actuates starter on Onan until Onan’s RPM switch opens because Onan started.

               Shutdown relay, kills ignition on Onan to shut it down. 

The controller is a sequential machine with the following states:

0  Initializing (program startup)

               Load is on mains (make sure we start from a known condition)

               Enter state 1


1  Normal.  Mains power is on, Onan is off, we are doing nothing.

               No relays actuated

               If mains down, enter state 2

               If exercise button pushed, enter state 14

               Else remain in this state indefinitely

2  Mains off < 10 sec, waiting to see if mains come back on

               No relays actuated

               If mains up, enter state 1

               If Onan up, enter state 10

               After 10 seconds, enter state 3

3  Mains off >10 sec, cranking 1

               Start relay actuated

               If Onan up, enter state 9

               After 10 seconds, enter state 4

4  Mains off >10 sec, dead 1 (Onan didn’t start from cranking 1)

               No relays actuated

               Wait 10 seconds, enter state 5

5  Mains off >10 sec, cranking 2

               Start relay actuated

               If Onan up, enter state 9

               After 10 seconds, enter state 6

6  Mains off >10 sec, dead 2

               No relays actuated

               Wait 10 seconds, enter state 7

7  Mains off >10 sec, cranking 3

               Start relay actuated

               If Onan up, enter state 9

               After 10 seconds, enter state 8

8  Mains off >10 sec, dead 3

               No relays actuated

               If mains up, enter state 1

               If Onan up, enter state 9 (Onan must have been started manually)

               Else remain in this state indefinitely

9  Onan started, waiting 10 sec to switch to it

               No relays actuated

               After 10 seconds, enter state 10

10 Mains off, running on the Onan

               Load is on Onan

               If mains up, enter state 11

               If Onan down, enter state 8

               Else remain in this state indefinitely

11 Mains OK <5 min, running on Onan but waiting 5 min to switch back to mains

               Load is on Onan

               After 5 minutes, enter state 12

12  Mains OK >5 min, Running on mains and cooling Onan by running unloaded 3 min

               Load is on mains

               After 3 minutes, enter State 13

13 Mains OK >5 min, shutting Onan down

               Shutdown relay actuated

               Wait 10 sec, enter state 1

14 Starting an exercise, cranking 1

               Start relay actuated

               If Onan up, enter state 20

               After 10 sec, enter state 15

15 Starting an exercise, dead 1

               No relays actuated

               Wait 10 seconds, enter state 16

16 Starting an exercise, cranking 2

               Start relay actuated

               If Onan up, enter state 20

               After 10 seconds, enter state 17

17 Starting an exercise, dead 2

               No relays actuated

               Wait 10 seconds, enter state 18

18 Starting  an exercise, cranking 3

               Start relay actuated

               If Onan up, enter state 20

               After 10 seconds, enter state 19

19 Starting an exercise, dead 3

               No relays actuated

               Remain in State 19 indefinitely

20 Starting an exercise, Onan running < 10 sec

               No relays actuated

               Wait 10 seconds, enter state 21

               Note:  the reason for this 10-second delay is to assure that if

          mains go down while we’re exercising, we won’t

          switch to the Onan until it has run at least 10 seconds.

21 Exercising, Onan running (but the load is on mains power)

               No relays actuated

               If mains down, enter state 10 

               After 15 minutes, enter state 22 

22  Ending exercise, shutting Onan down

               Shutdown relay actuated

               After 10 seconds, enter state 1

