Circuit description for “super simple” 2kW electrolyzer power supply.
Due to its extreme simplicity, a circuit description is hardly needed!

(However, some people insist on one so here it is!)

The actual power supply has only two – yes, two – parts.

The current limiting CAPACITOR C1 and the bridge rectifier BR1!

The remaining components are used for switching the power ON/OFF.
TRIAC1 is doing the switching – at the ZERO crossings of the wave form.  

IC1 (MOC3041) is a “zero crossing” type opto coupler which gives isolation from the mains voltage.

Its LED is driven by transistors Q1 and Q2 (both BC547).

In the absence of a control (switching) voltage, Q1 is not conducting.

R3 (4k7) supplies Q2 with base current so it is turned on.

Since Q2 conducts, the Cathode of the LED in IC1 is grounded, CONTINUOUSLY powering the LED.

This causes the TRIAC to fire at every “zero crossing”, thus we have continuous power.

LED current is limited by R4 (470 Ohms) to approx. 16mA.

When a switching voltage is applied to either D1 or D2 (or manual switch SW1 is closed), Q1 conducts.

Its collector voltage drops to zero, robbing Q2 of bias current so it turns off.

With Q2 off, there is no LED current so the Triac stops firing.  Power is OFF.
R7 (39 Ohm) and C2 (10n) are limiting the Triac’s dv/dt and VDR1 (Voltage Dependant Resistor) protects the Triac from mains voltage transients.

R5 (360 Ohms) and R6 (330 Ohms) set the current/voltage required by the Triac part of the opto coupler and the Gate trigger signal for TRIAC1.
Note: 

Current limiter capacitor C1 MUST be rated for the AC mains voltage used and it CANNOT be electrolytic!

Remember that a capacitor’s reactance (AC “resistance”) is inversely proportional to the frequency used.

(The formula is:  Xc=1/ωC  where ω=2πf)
Its capacitance value is directly proportional to the current it will allow to “pass”.

A quick and simple way to find the MAXIMUM current is to place a short circuit across the output (instead of a load) and measure the DC current.

Use of an ‘old fashioned’ moving coil DC current meter is recommended since the mechanical inertia of the meter movement nicely ‘integrates’ the reading to be fairly accurate. 

Keep in mind that the AC current drawn from the mains can be significantly HIGHER than the current measured after the bridge rectifier (pulsating DC).
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