Motor Control Project

4/2/07

Sections:

1. Battery bank: 1 - 4 batteries, 12 VDC each, 100 A, 1200-4800W, 1.5-6 HP

2. Status indicator for each battery: R-Y-G LED + Comm to main processor

3. Charger for each battery: DC-DC converter from energy storage capacitor. 10 amps for 8 hours = 80 A-H = 960 W-H

4. Energy storage capacitor bank, fed from regeneration voltage or 120/240 VAC line. Up to 360 V peak at 12000 uF = 777 W-S (1 HP-Sec)

5. Low voltage 3 phase motor drive: 12 VDC = 8 VAC, to 48 VDC => 32 VAC. 50 amperes RMS per phase. 0-240 Hz

6. High voltage 3 phase motor drive: 360 VDC = 240 VAC, 720 VDC = 480 VAC. 7 amperes RMS per phase for 5 kW to 10 kW (7-14 HP). 0-120 Hz

7. DC-DC converter 12/24/36/48 VDC to 180/360/540/720 VDC at 8 amps. 1350, 2700, 4050, 5400 W

8. Main control panel: Start, stop, speed adjust

9. Main display panel: Output Frequency, Voltage AC, Current AC, Watts, Input Voltage DC, Current DC, Watts.

Details:

Battery monitor: Ideally very low current draw, but for 30 A-H batteries, 1 mA is 30K hours /8760 = 3.4 years. Need low power regulator for PIC, most from LTC are $3-$5. L78L05 is 6 mA. TSM103/A/W has 2.5Vref and dual Op-Amp 3-32 V supply, for $1.05 in SO-8. LM2931 draws 2.5 mA or 300 uA in OFF mode, $0.94. Microchip MCP1700-5002F is $0.53 in SOIC-8, 1.6 uA current, 250 mA output, but only 6.5 V input.

Posted on HighEfficiency Vehicles 4/22/07

I have probably posted before that I am very much interested in designing a special 3 phase motor and controller which may be useful for electric and hybrid vehicles. I am now actively designing a first shot prototype PC board, and I welcome suggestions. Some of the components of this project are:

1. Battery bank: 1 - 4 batteries, 12 VDC each, 100 A, 1200-4800W, 1.5-6 HP

2. Status indicator for each battery: R-Y-G LED + Comm to main processor

3. Charger for each battery: DC-DC converter from energy storage capacitor. 10 amps for 8 hours = 80 A-H = 960 W-H

4. Energy storage capacitor bank, fed from regeneration voltage or 120/240 VAC line. Up to 360 V peak at 12000 uF = 777 W-S (1 HP-Sec)

5. Low voltage 3 phase motor drive: 12 VDC = 8 VAC, to 48 VDC => 32 VAC. 50 amperes RMS per phase. 0-240 Hz

6. High voltage 3 phase motor drive: 360 VDC = 240 VAC, 720 VDC = 480 VAC. 7 amperes RMS per phase for 5 kW to 10 kW (7-14 HP). 0-120 Hz

7. DC-DC converter 12/24/36/48 VDC to 180/360/540/720 VDC at 8 amps. 1350, 2700, 4050, 5400 W

8. Main control panel: Start, stop, speed adjust

9. Main display panel: Output Frequency, Voltage AC, Current AC, Watts, Input Voltage DC, Current DC, Watts.

I expect to have a preliminary schematic completed in a couple of weeks, and then send out to have several PC boards made. I don't expect everything to work properly on the first try, and also I am going to test various concepts to determine which way to go next.

Some major concepts involve selecting an optimal total battery pack voltage, determining practical V/F limits of standard design 3 phase motors, practical ways to store regenerative energy from short bursts (braking) and long time (downhill recovery), efficiency trade-offs, selection of MOSFETs or IGBTs, etc.

If anyone has any suggestions on items to add for their own purposes, please post them or contact me directly. I'd like to have a few other people work with me on this project, or be able to test their own ideas without duplication of effort. I expect the PC boards will cost something like $25 to $40 each, and components will be $50 to $100, using some surplus or used parts from old V/F drives. The on-board components should be sufficient to drive a 1 or 2 HP motor, and using external modules up to about 15 HP.

I'll try to keep you posted on my progress. Thanks for any ideas or inspiration to keep me on target.

Paul

