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1.  Storage Mode
Storage mode is when:

· the circuit breaker is turned off

· the ignition key is off
· The accelerator pedal is not depressed

· the charger is not connected to AC power
· some of the stock lights and accessories may be turned on
No current flows in or out of the traction battery pack other than trace leakage amounts to the motor controller input capacitors and charger output capacitors.  No current should flow out of the accessory battery either, unless lights or accessories are left on, or the car comes with a phantom load accessory such as wireless key entry or an alarm.  But all batteries will self-discharge in 6 months or more, so it is recommended that the car is taken out of storage mode and charged once every three months.  
Verification Steps:

NOTE: BE VERY CAREFUL WHEN TOUCHING AN ELECTRIC VEHICLE -- IN ADDITION TO NORMAL VEHICLE HAZARDS, HIGH VOLTAGE ELECTROCUTION HAZARD EXISTS.  WORK VERY CAREFULLY, USE INSULATED GLOVES AND TOOLS, ONLY PUT ONE LIMB NEAR VEHICLE, AND ALWAYS WORK WITH A PARTNER WHO IS TRAINED IN CARDIO PULMONARY RESUCITATION.

1.1
Make sure all accessories are turned off.  Remove radiator plate cover and measure voltage across B+ and B- of the motor controller.  Verify the voltage is 0V.    
1.2
Remove cable from most positive traction battery terminal and reconnect the circuit with an ammeter.  Verify far less than 1 mA of current is flowing.  Reconnect cable to most positive traction battery terminal.
1.3  Remove cable from positive accessory battery terminal and reconnect the circuit with an ammeter.  Verify far less than 1 mA of current is flowing.  Reconnect cable to positive accessory battery terminal.
2.  Stand By Mode

Stand By Mode is when:

· the circuit breaker is turned on

· the ignition key is off

· The accelerator pedal is not depressed

· the charger is not connected to AC power

· some of the stock lights and accessories may be turned on
Current briefly flows in to the motor controller input and charger output capacitors, then current stops flowing, since 96V is only also connected to the COM contacts of the DCDC input relay K3 and the Key Switch Interlock (KSI) relay K4, both of which with only normally open contacts which are not energized in standby mode.  Lights or accessories will discharge the accessory battery if left on long enough.  Since this is a smaller battery than a normal starter battery, it will discharge faster than an ICE.  For example, headlights drawing 12 amps will discharge the 12 Ah battery in 1 hour.      
Verification steps:

2.1
Make sure all accessories are turned off.  Turn on circuit breaker.  Measure voltage across B+ and B- of the motor controller.  Verify the voltage is nominally 96V -- between 80V if fully discharged and 117V if fully charged.    

2.2
Verify voltage across charger output is the same voltage as measured across B+ and B- of the motor controller.

2.3
Verify voltage across DCDC Input relay K3 COM and B- of motor controller is the same as measured above.  
2.4
Verify voltage across KSI relay K4 COM and B- of motor controller is the same as measured above.  Turn off circuit breaker.        
2.5  Remove cable from most positive traction battery terminal and reconnect the circuit with an ammeter.  Turn on circuit breaker.  Verify far less than 1 mA of current is flowing.  Turn off circuit breaker.  Reconnect cable to most positive traction battery terminal.

2.6  Remove cable from positive accessory battery terminal and reconnect the circuit with an ammeter.  Verify far less than 1 mA of current is flowing.  Reconnect cable to positive accessory battery terminal.

3.  Drive Ready Mode
Drive Ready Mode is when:

· the circuit breaker is turned on

· the ignition key is on

· The accelerator pedal is not depressed

· the charger is not connected to AC power

· some of the stock lights and accessories may be turned on
When the ignition key is turned on, 12V is connected from the accessory battery through the stock loom to the ignition switch, then to the 10 amp ignition fuse on the console, and then to P4 on the radiator box.  Inside the radiator box, as long as AC power is not applied, the current can flow through the normally closed contacts of the AC interlock relay K1 to three places.  The first is the KSI relay coil.  This closes the normally open contacts and connects 96V to several points throughout the system, including the common contacts of the forward relay K5 and the reverse relay K6, the positive coil contacts for the reverse relay K6 and the main contactor K7, and motor controller control pins B1 (service brake), B5 (SRO/dead man) and B11 (KSI) through KSI distribution block J2.  The second output from the AC interlock relay is to the common contact of the pot box microswitch, via P6 in the radiator box cover.  The third output from the AC interlock relay is to the DCDC on distribution block J1, through diode D1 and out to the coil contacts of the DCDC input relay K3 and the accessory battery relay K2.  This energizes the DCDC relay and connects its output to the accessory battery via P3 on the radiator box cover.         
ADD COMMENTS ABOUT POWER UP SEQUENCE AND REVERSE RELAY TOGGLING HERE ONCE UNDERSTOOD HOW IT WORKS

Verification steps:

3.1  Verify vehicle is in neutral -- raise front drive wheels and place frame on properly rated jack stands if uncertain.  Turn on circuit breaker.  Turn on ignition switch.  Verify 13.5V is measured between P4 on radiator plate and the case of the radiator plate.

3.2  Verify 13.5V is measured on the common contact of the potbox microswitch.  
3.3  Verify 96V nomimal is measured between B- on the motor controller and the following locations:

3.3.1  Normally open contacts on both K3 and K4

3.3.2  Common contacts on both K5 and K6

3.3.3  coil+ on both K6 and K7

3.3.4  all 8 contacts on the KSI distribution block J2
4.  Drive On Mode
Drive On Mode is when:

· the circuit breaker is turned on

· the ignition key is on

· The accelerator pedal is depressed

· the charger is not connected to AC power

· some of the stock lights and accessories may be turned on

When the accelerator pedal is depressed, the potbox microswitch closes, connecting 13.5V from radiator box P6 to P7.  Inside the radiator box, the signal energizes forward relay K5 which connects 96V nominal to B10 on the motor controller (Forward Sw.).  The motor controller then closes the main contactor by applying 84V nominal to the negative terminal of the main contactor coil.  The motor controller then reads the resistance across P10 and P11 on the radiator box cover.  As the accelerator pedal varies throughout its range of motion, the resistance varies between 0 and 5000 ohms.  The higher the ohms, the higher the voltage regulation setting on the motor controller, which varies with speed but reduces speed with increased load. 
Verification steps:

4.1  Turn off key.  Disconnect potbox resistor wires from radiator box P10 and P11.  Verify resistance is less than 50 ohms when pedal is not depressed.

4.2  Have your assistant gently press the accelerator pedal to the floor.  Verify the resistance smoothly varies from less than 50 ohms than more than 4950 ohms.  Have assistant release pedal.  Reconnect potbox resistor wires to radiator box P10 and P11.  Turn key back on.
4.3  Have your assistant lightly press down the accelerator pedal.  Verify motor starts to turn.  
4.4  Verify 13.5V is across radiator box P7 and its case.
4.5  Verify 96V nominal is across forward relay K5 normally open to motor controller B-.
4.6  Verify 84V nominal is across main contactor K7 negative coil contact and motor controller B-. 

4.7  Verify several volts are across motor cables P14 and P15 on the radiator box cover.  Release accelerator pedal and turn off key.

5.  Charge Mode
Charge Mode is when:

· the circuit breaker is turned on

· the ignition key is off
· The accelerator pedal is not depressed

· the charger is connected to AC power

· some of the stock lights and accessories may be turned on
When AC power is applied to the system, the charger automatically goes on.  It takes AC input power and converts it to DC power, regulated to 117V and current limited to the 900W rating of the charger.  The AUX1 relay on the charger also closes, connecting fused accessory battery power through 1A accessory fuse F1 through the normally open contacts to two places.  The first place is the DCDC on distribution block J1, where current flows through D2 and in to the coils of the DCDC input relay K3 and accessory relay K2.  This turns on the DCDC converter and connects it to the accessory battery, charging it as in during drive modes.  The second place the auxiliary power flows is to the AC interlock relay coil K1, which opens the ignition signal path.  If the key is turned on while in charge mode, the motor controller is disabled and the car will not drive away.  Note that if the car was plugged in but there was no power present, the car could be driven away since there is no sensor on the fuel door.    
Verification steps:
5.1  Measure voltage across traction battery terminals.

5.2  Plug charger in.  Verify charger fan comes on.

5.3  Verify traction battery voltage is now higher than when it was at rest.

5.4  Verify accessory battery is at 13.5V.

5.5  Turn the key on and depress the accelerator pedal.  Verify motor does not turn.
5.6  Verify traction battery voltage peaks at 117V.  Note: could take 12 hours to charge dead batteries.





























































































































































































































































































































































































