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What''s inside a North American residential 240 V pole transformer? Is it (secondary) double iron core

windings with 120 V on each core and each end of the coil has one hot and one neutral wire that get tied in

series to add up to 240 V? OR. Is it a single iron core winding with two hot wires on each end and a center

wire tapped at the 120th ...

A split-phase or single-phase three-wire system is a type of single-phase electric power distribution. It is the

alternating current (AC) equivalent of the original Edison Machine Works three-wire direct-current system.

The single phase 240V feed has a center tap in the transformer, this tap is the neutral which is grounded at the

main distribution panel. Each leg has a voltage of 120V between it and neutral ground, hence the split phase

240/120V designation. The feed from the panel to the inverter would use 240V via a 2 pole breaker with

neutral.

Here is a clear and simple explanation of understanding the differences between 120v single phase, 240v Split

Phase, and 208v 3-phase from Academy Fellow Keinokuorma:

A split-phase or single-phase three-wire system is a type of single-phase electric power distribution. It is the

alternating current (AC) equivalent of the original Edison Machine Works three-wire direct-current system. Its

primary advantage is that, for a given capacity of a distribution system, it saves conductor material over a

single-ended single-phase system.&#91;1&#93;

A transformer supplying a three-wire distribution system has a single-phase input (primary) winding. The

output (secondary) winding has a center tap connected to a grounded neutral. As shown in Fig. 1, either end to

center has half the voltage of end-to-end. Fig. 2 illustrates the phasor diagram of the output voltages for a

split-phase transformer. Since the two phasors do not define a unique direction of rotation for a revolving

magnetic field, a split single-phase is not a two-phase system.

If the load were guaranteed to be balanced (the same current drawn from each line), then the neutral conductor

would not carry any current and the system would be equivalent to a single-ended system of twice the voltage

with the line wires taking half the current. This would not need a neutral conductor at all, but would be

impractical for varying loads; just connecting the groups in series would result in excessive voltage and

brightness variation as lamps are switched on and off.

By connecting the two lamp groups to a neutral, intermediate in potential between the two live legs, any

imbalance of the load will be supplied by a current in the neutral, giving substantially constant voltage across

both groups. The total current carried in all three wires (including the neutral) will always be twice the supply

current of the most heavily loaded half.
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For short wiring runs limited by conductor current carrying capacity, this allows three half-sized conductors to

be substituted for two full-sized ones, using 75% of the copper of an equivalent single-phase system.

Long wiring runs are limited by the permitted voltage drop limit in the conductors. Because the supply voltage

is doubled, a balanced load can tolerate double the voltage drop, allowing quarter-sized conductors to be used;

this uses 3/8 the copper of an equivalent single-phase system.

In practice, some intermediate value is chosen. For example, if the imbalance is limited to 25% of the total

load (half of one half) rather than the absolute worst-case 50%, then conductors 3/8 of the single-phase size

will guarantee the same maximum voltage drop, totalling 9/8 of one single-phase conductor, 56% of the

copper of the two single-phase conductors.

In a so-called balanced power system, sometimes called "technical power", an isolation transformer with a

center tap is used to create a separate supply with conductors at balanced voltages with respect to ground. The

purpose of a balanced power system is to minimize the noise coupled into sensitive equipment from the power

supply.
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