BMS Assembly Instructions

Two components comprise the BMS as I’ve built it, the regulator board and the resistor assembly.

REGULATOR BOARD

The regulator board consists of the lug-thermistor assembly, the board and its components, and wires to the resistor board. 

If you don’t wish to signal an outside charger like a Rudman when bypass current reaches 400 mA, then omit R10, R11, R12, R13, R14, Q5,, D2, the right-hand LM431, and the optoisolator.

Lug-thermistor assembly

Use tinned, stranded wire, #16. Two lugs are included, the little one on the thermistor and the bigger lug that is bolted onto the battery.  The lug for the negative battery connection needs to have the thermistor crimped in along with the wire. The wire is 1 7/8 inches, stripped a little longer at the lug end than the board end. The thermistor lug is too wide to fit into the battery lug, so I clip off one edge of the thermistor lug, making it sort of C-shaped. The big negative battery lug is still too narrow for the little clipped thermistor lug and the wire, so I squeeze it and widen it out a bit before I fit the clipped thermistor lug into the battery lug with the wire, and then crimp it. Don’t solder the lug-thermistor combination as it shorts out the thermistor.  Then slip the heat shrink over the lug and wires and toast the heat shrink when you have it soldered to the board. Check that the thermistor shows about 10K resistance and isn’t shorted to the negative lead.

The positive lead is simpler, with just a lug. I solder that one.

Regulator Board and components

This is straightforward board assembly. I’ve used ExpressPCB to fabricate the boards. Stuff the components in a few at a time and solder them.

Keep the LEDs up away from the board by a quarter inch as they don’t like to be too hot when soldered.

I’ve used a potentiometer to adjust the voltage at which the regulator begins to conduct (red LED illuminates). If you want to use fixed resistors instead of a pot, the board has through holes to accommodate them.

Using the potentiometer, I set the voltage at the appropriate level with conduction to begin with 0.1A.

RESISTOR BOARD

From the bottom up, this assembly consists of Velcro strips; the rectangular resistor circuit board with countersunk hole in the middle, resistors soldered onto the board, and sheet metal heat sink. All this is held together with a flat head screw (8-32, 3/4 “ long, lockwasher, and nut. I epoxy the heat sink to the resistors.

IMPERFECTIONS WE MUST LIVE WITH USING DOLPHIN

Dolphin can’t measure battery current with clampers diverting some of the incoming string current.

This clamper really affects CV charging, and Dolphin’s limitations require us to ignore Enersys’ advice to charge at high current during the bulk charge phase anyway.

A really smart clamper would communicate individual batteries’ voltages and currents to a central brain that adjusts string current and voltage, and then shuts off when batteries are charged. Of course as batteries age and become unbalanced, this shutoff point becomes problematic; ideally, however, the data so communicated would enable the user or the central brain to limit both discharge and charge so that no cells reverse.

Fixing all this with the Dolphin charger is beyond me.

