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(57) Abstract: The present disclosure relates to circuits for connecting components of a hydrogen plant to a power grid to power the
components in an efficient manner. In one implementation, power-side alternate current (AC) to direct current (DC) converters may
be connected to a source power grid without the need for an isolation transformer by providing separate buses between the power-side
AC-DC converters and load-side DC-DC converters instead of a shared DC bus between the converters. Other implementations for
connecting components of a hydrogen plant to a power grid may include an adjustable transformer, such as a tappable transformer or
an autotransformer, to connect any number of auxiliary loads of the plant to the power grid. The adjustable transformer may provide
for various types of auxiliary load devices to connect to the power provided by the transformer at the same time, including both three-
phase devices and one-phase devices.
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AMENDED CLAIMS
received by the International Bureau on 7 May 2024 (07.05.2024)

What is claimed is:

1.

A hydrogen-generating plant comprising:

a plurality of non-isolated, bi-directional alternate current (AC) to direct current
(DC) converters each comprising an input in electrical communication with
a power source and an output, each of the plurality of AC-DC converters
converting an AC power signal from the power source to a DC power signal;
and

a plurality of isolated, uni-directional DC-DC converters each comprising an input
in electrical connection to at least one of the plurality of AC-DC converters
and an output in electrical communication with a load;

wherein a first subset of the plurality of DC-DC converters is connected in parallel
to an output of a first AC-DC converter and a second, distinct subset of the
plurality of DC-DC converters is connected in parallel to an output of a
second AC-DC converter to electrically isolate the first AC-DC converter

from the second AC-DC converter.

The hydrogen-generating plant of claim 1 wherein the load is an electro-chemical
load.

The hydrogen-generating plant of claim 1 wherein the load comprises at least one
electrolyzer.

The hydrogen-generating plant of claim 1 wherein the power source is one of a

grid power source or a renewable power source.

The hydrogen-generating plant of claim 1 further comprising:
a transformer comprising a primary winding in electrical communication with the
power source and a secondary winding in electrical communication with one

or more auxiliary loads.
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10.

11.

12.

13.
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The hydrogen-generating plant of claim 5 wherein the transformer is an adjustable
transformer comprising one or more taps on the primary winding or the secondary

winding to adjust a windings ratio of the transformer.

The hydrogen-generating plant of claim 5 wherein the transformer is a solid-state

transformer.

The hydrogen-generating plant of claim 5 wherein the one or more auxiliary loads

comprise three-phase loads and single-phase loads.

The hydrogen-generating plant of claim 8 wherein the transformer is configured to

provide power to the three-phase loads and single-phase loads.

The hydrogen-generating plant of claim 5 further comprising:
an uninterruptible power supply in electrical communication with the one or more

auxiliary loads.

A method for operating a hydrogen generator, the method comprising:

electrically connecting a plurality of non-isolated, bi-directional alternate current
(AC) to direct current (DC) converters to a power source;

electrically connecting a first subset of a plurality of isolated, uni-directional DC-
DC converters between an output of a first AC-DC converter of the plurality
of AC-DC converters and a load circuit, the first subset of the plurality of
DC-DC converters in parallel to each other; and

electrically connecting a second subset of the plurality of DC-DC converters
between an output of a second AC-DC converter of the plurality of AC-DC
converters and the load circuit, the second subset of the plurality of DC-DC
converters in parallel to each other,

wherein the first AC-DC converter is electrically isolated from the second AC-DC

converter.
The method of claim 11 wherein the load comprises at least one electrolyzer.

The method of claim 11 further comprising:
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electrically connecting one or more auxiliary loads to the power source via a

transformer.

14.  The method of claim 13 wherein the one or more auxiliary loads comprise three-
phase loads and single-phase load.

15. The method of claim 13 wherein the transformer is configured to provide power to

the three-phase loads and single-phase loads.

16.  The method of claim 13 further comprising:
electrically connecting a bypass switch between the one or more auxiliary loads
and an uninterruptible power supply (UPS), the bypass switch to switch
power to the one or more auxiliary loads from the power source to the UPS

in response to a loss of power by the power source.
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