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(54) ELECTROLYSIS ARRANGEMENT AND METHOD

(57)  Electrolysis arrangement (1) comprising:

- a pump unit (2),

- multiple stacks (3),

- an anode separator (9),

- a cathode separator (13),

- a primary cooler (22) for cooling the medium arranged
between the pump unit (2) and the stack inlets (4a,4b),
and

- a bypass (18) from between the pump unit (2) and the
primary cooler (22) to the anode separator (9) and/or to
the cathode separator (13).
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Description

[0001] The invention is directed to an electrolysis ar-
rangement and a method for performing an electrolysis.
[0002] Electrolysis processes consume a significant
amount of energy. For this reason, electrolysis plants fa-
vour low cost renewable power generation from solar
photovoltaic installations in areas of high solar incident
radiation. Unfortunately, these locations are also lacking
significiant quanities of clean water. In known electrolysis
processes, a large amount of energy is converted to low
grade heat, which is removed from the process by means
of cooling water. It is, therefore, desired to reduce the
consumption of cooling water.

[0003] The object of the invention is to improve the
prior art so that consumption of cooling water can be
reduced in a particularly efficient manner.

[0004] The object is solved with the electrolysis ar-
rangement and the method according to the independent
claims. Advantageous refinements are presented in the
dependent claims. The features described in the claims
and in the description can be combined with each other
in any technologically reasonable manner.

[0005] According to the invention an electrolysis ar-
rangement is presented that comprises:

- apump unit for driving a medium,

- multiple stacks of electrolysis cells, wherein each
stack comprises a respective stack inlet connected
to the pump unit, a respective anode outlet and a
respective cathode outlet, wherein the stacks are
configured to obtain by electrolysis of the medium
introduced into the respective stack inlet an anode
product provided together with the medium at the
respective anode outlet and a cathode product pro-
vided together with the medium at the respective
cathode outlet,

- ananode separator having an anode separator me-
diumoutletthatis connected to the pump unit, where-
in each of the anode outlets of the stacks is connect-
ed to arespective anode separator inlet of the anode
separator, and wherein the anode separator is con-
figured to separate the anode product from the me-
diumintroduced into the anode separator inlets such
that the anode product is provided at an anode sep-
arator product outlet and the medium is provided at
the anode separator medium outlet and,

- acathode separator having a cathode separator me-
diumoutletthatis connected to the pump unit, where-
in each of the cathode outlets of the stacks is con-
nected to a respective cathode separator inlet of the
cathode separator, and wherein the cathode sepa-
rator is configured to separate the cathode product
from the medium introduced into the cathode sepa-
rator inlets such that the cathode product is provided
at a cathode separator product outlet and the medi-
umi is provided at the cathode separator medium out-
let,
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- a primary cooler for cooling the medium arranged
between the pump unit and the stack inlets,

- a bypass from between the pump unit and the pri-
mary cooler to the anode separator and/or to the
cathode separator.

[0006] The electrolysis arrangement can be used for
electrolysis of a medium. Instead of the term "electrolysis
arrangement" also the term "electrolyser" could be used.
Preferably, the medium is water. In that case hydrogen
and oxygen can be obtained as electrolysis products.
The electrolysis arrangement is intended to be used for
an industrial scale electrolysis. For example, it is pre-
ferred that at least one of the electrolysis products is ob-
tained at a rate of 250 to 1500 Nm3 per hour per stack.
This applies, in particular, to the production of hydrogen
in the case of water electrolysis. The electrolysis is pref-
erably performed in an automated way.

[0007] The electrolysis arrangement comprises multi-
ple stacks. Preferably, the electrolysis arrangement com-
prises 2 to 16 stacks, in particular 2, 4 or 8 stacks. The
stacks can also bereferred to as electrolysis stacks. Each
of the stacks comprises several electrolysis cells. Each
stack has at least one stack inlet, an anode outlet and a
cathode outlet. The medium can be provided to the stack
via the stack inlet(s). Within the stack the electrolysis of
the medium can be performed using the electrolysis cells.
Thereby, an anode product and a cathode product are
obtained. In the case of water as the medium the anode
product is oxygen and the cathode product is hydrogen.
The anode product can be extracted from the stack via
the anode outlet. Thereby, however, the anode product
will be mixed with the medium. Analogously, a mixture
of the cathode product and the medium can be extracted
from the stack via the cathode outlet.

[0008] Each of the electrolysis cells preferably com-
prises an anode, an anode space adjacent to the anode,
a cathode and a cathode space adjacent to the cathode.
The cathode space is preferably separated from the an-
ode space by a membrane and, optionally also by the
anode and the cathode. The anode outlet is preferably
connected to the anode space. The cathode outletis pref-
erably connected to the cathode space. The membrane
is preferably permeable for certain ions. For example, in
the case of PEM electrolysis cells the membrane is pref-
erably permeable for hydrogen ions (H*). In that case the
anode and the cathode are permeable and arranged ad-
jacent to the membrane. Also in this case it is preferred
that each stack has only one stack inlet, which is con-
nected to the cathode space. As a further example, in
the case of alkaline electrolysis cells, the membrane is
preferably permeable for hydroxide ions (OH). In that
case each of the stacks has preferably two stack inlets:
a respective anode stack inlet and a respective cathode
stack inlet. The anode stack inlet is preferably connected
to the anode space. The cathode stack inlet is preferably
connected to the cathode space.

[0009] The electrolysis arrangement further comprises
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an anode separator and a cathode separator. The fol-
lowing description applies to both the anode separator
and the cathode separator. The separators are config-
ured for separating the electrolysis products from the me-
dium. The separators have a respective separator inlet,
a respective separator product outlet and a respective
separator medium outlet. If a mixture of the product and
the medium is provided at the separator inlet, the mixture
is separated within the separator such that only the ma-
jority of the medium (that is >99%mol) is provided at the
separator medium outlet and only the majority of the prod-
uct (thatis >99%mol) is provided at the separator product
outlet. The medium is preferably liquid, while the products
are preferably gaseous. The separators are hence pref-
erably configured as gas/liquid separators.

[0010] The anode outlets of the stacks are connected
to the anode separator inlets. That is, the anode outlets
of all stacks are connected to the anode separator inlets
of the same anode separator. Preferably, there is only
one cathode separator. The cathode outlets of the stacks
are connected to the cathode separator inlets. That is,
the cathode outlets of all stacks are connected to the
cathode separator inlets of the same cathode separator.
Preferably, there is only one cathode separator.

[0011] The medium is driven by the pump unit. The
pump unit preferably has a variable flow. Thatis, the flow
of the medium generated by the pump unit can be con-
trolled, for example, by controlling the rotation speed of
at least one pump of the pump unit. In case there are
multiple pump units, it is preferred that the flows of the
medium generated by the pump unit can be controlled
independently of each other. The pump unitcan comprise
one or more pumps. In the case of more than one pump,
the pumps of a pump unit are configured such that one,
some or all of the pumps of this pump unit can contribute
to the flow generated by this pump unit. For example, a
pump unit can have two pumps, of which one pump can
be active, while the other pump is used as a backup.
Alternatively, both pumps of the pump unit can be used
simultaneously to avoid that one of the pumps has to be
operated at its maximum power. It should be noted that
the electrolysis arrangement can comprise multiple
pump units, each comprising multiple pumps. To that
end, the electrolysis arrangement can have, forexample,
four pumps, of which two form a first pump unit and the
other two form a second pump unit.

[0012] Preferably, the electrolysis arrangement has
only one pump unit. In that case the pump unit outlet is
connected to all stack inlets. This does not mean that the
pump unit has to be connected directly to the stack inlets.
In particular, a means for returning excess flow to the
separators to balance the feed medium flow can be ar-
ranged in between the pump unit and the stack inlets.
Between the pump unit and the stack inlets a header is
preferably provided for separating a flow of the medium
provided by the pump unit into a respective flow of for
each of the stacks. That is, by means of the header the
flow of the medium is distributed to the stack inlets. Fur-
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ther, the anode separator medium outlet and the cathode
separator medium outlet are connected to a pump unit
inlet. This may be via an intermediate common vessel.
This way, the medium can be circulated by the pump unit
through the stacks and the separators. This embodiment
can be referred to as a single feed or as a common feed
because the medium is fed to the stacks via only one
feed line that is distributed to the stacks. In particular in
this embodiment it is possible that each of the stacks has
only one stack inlet. This is particularly preferred in the
case of PEM electrolysis cells. Alternatively, each of the
stacks can have a respective anode stack inlet and a
respective cathode stack inlet. This is particularly pre-
ferred in the case of alkaline electrolysis cells. The anode
stack inlet and the cathode stack inlet of a certain stack
can be jointly connected to the header. That is, a respec-
tive header outlet assigned to the respective stack can
be connected to both the anode stack inlet and the cath-
ode stack inlet of this stack. To this end, the single feed
does not only fan out to the individual stacks by means
of the header, but further to the anode stack inlet and the
cathode stack inlet.

[0013] The electrolysis arrangement comprises a pri-
mary cooler for cooling the medium. The primary cooler
is arranged between the pump unit and the stack inlets.
Preferably, the primary cooler is an air cooler. Using an
air cooler as the primary cooler reduces the consumption
of cooling water. If only the primary cooler is active, there
is no cooling duty and hence cooling water flows can be
reduced. In case the electrolysis arrangement is sup-
posed to be operated at partial load, fans of the primary
cooler can also be switched off.

[0014] Further, the electrolysis arrangement compris-
es a bypass. The bypass extends from a point between
the pump and the primary cooler to the anode separator
and/or to the cathode separator. The "and" case is pre-
ferred. The bypass preferably comprises an anode
branch that is connected to the anode separator and a
cathode branch that is connected to the cathode sepa-
rator. Splitting the bypass into the anode branch and the
cathode branch facilitates the enhanced level control of
the separators. The anode separator and the cathode
separator are preferably not connected to each other ex-
cept for indirect connections via the separator outlets,
via the separator inlets and/or via the bypass.

[0015] Via the bypass the medium can flow from the
pump unit outlet to the pump unit inlet without passing
through the stacks. Thereby, the pump unit can generate
aflow thatis higher than required. Preferably, the bypass
comprises a bypass valve. By means of the bypass valve
the flow through the bypass and, in consequence,
through the stacks can be adjusted particularly quickly,
in particular compared to adjusting the rotation speed of
one or more pumps of the pump unit. Hence, the flow
control is particularly fast. The bypass can be used to
balance the medium level in the anode separator and the
cathode separator. The anode separator and the cathode
separator are preferably connected to each other only
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via the separator outlets, the separator inlets and/or via
the bypass.

[0016] According to a preferred embodiment of the
electrolysis arrangement the bypass comprises a sec-
ondary cooler for cooling the medium.

[0017] Thesecondary cooleris preferably awater cool-
er. In case the bypass comprises an anode branch and
acathodebranch,itis preferred thatthe secondary cooler
is arranged upstream of where the bypass is split into
the anode branch and the cathode branch. That way, the
secondary cooler can cool the entire medium that flows
through the bypass.

[0018] With the secondary cooler the temperature of
the medium can be controlled particularly well. The sec-
ondary cooler can be used in addition or alternatively to
the primary cooler. For example, in the case of an air
cooler as the primary cooler, the primary cooler might
have to be switched off at nighttime for noise protection.
In such a situation the secondary cooler can be used
alone, which may be sufficient in particular due to lower
environmental temperatures at night.

[0019] According to a further preferred embodiment
the electrolysis arrangement further comprises a return
path from the bypass downstream of the secondary cool-
er to the stack inlets.

[0020] The return path is a conduit that connects the
bypass to the stack inlets. Preferably, this is an indirect
connection in that the return path is connected to a main
conduit from the pump unit to the stack inlets. In partic-
ular, the return path can be connected to the main conduit
between the primary cooler and the header. In case the
electrolysis arrangement comprises a header, the head-
er is part of the main conduit. In case the bypass has an
anode branch and a cathode branch, the return path pref-
erably begins between the secondary cooler and where
the bypass splits into the anode branch and the cathode
branch.

[0021] With the return path, in fact, the primary cooler
and the secondary cooler are arranged parallel to each
other. That means that the medium can be driven from
the pump unit through either of the coolers to the stacks.
This can be useful, in particular, on a hot day when the
cooling power of the primary cooler might be insufficient.
[0022] In order to be able to control the flows through
the main conduit, the bypass and the return path, respec-
tive control valves are preferably provided. For example,
in addition to a bypass valve a control valve can be pro-
vided within the return path.

[0023] According to a further preferred embodiment of
the electrolysis arrangement the bypass has an anode
branch connected to the anode separator and a cathode
branch connected to the cathode separator, wherein the
anode branch and/or the cathode branch comprise a re-
spective bypass valve. The "and" case is preferred.
[0024] Itis sufficient for the flow through the bypass to
be controlled in one of the branches. Preferably, only the
anode branch comprises a control valve, wherein the
cathode branch does not. Inthat case the cathode branch
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preferably comprises a flow resistance element such as
an orifice.

[0025] According to a further preferred embodiment of
the electrolysis arrangement the stack inlets are connect-
ed to the pump unit via a header for separating a flow of
the medium provided by the pump unit into a respective
flow for each of the stacks, wherein the electrolysis ar-
rangement comprises for each of the stacks a respective
control valve arranged between the header and the re-
spective stack inlet.

[0026] In case a stack has more than one stack inlet it
is preferred that a respective control valve is arranged
upstream of where a common flow assigned to this stack
is divided into respective flows for the stack inlets. Pref-
erably, thereis atleast one control valve per stack. There-
by, it is possible to individually control the flow of the
medium into the stacks. This allows multiple stacks to be
used with a single anode separator and a single cathode
separator. With the electrolysis arrangement a high de-
gree of pressure controlis possible. This is advantageous
because it is desired to operate the electrolysis cells at
precisely controlled pressures. The membrane of the
electrolysis cells is preferably largely impermeable to the
medium. However, a larger pressure difference between
the anode space and the cathode space candrive greater
amounts of the medium through the membrane. If too
much of the medium is driven through the membrane, a
hydrostaticimbalance between the anode separator and
the cathode separator can be the result. In order to avoid
this, it is desired to control the pressure difference be-
tween the anode space and the cathode space. In par-
ticular, itis preferred that for each of the stacks a respec-
tive pressure difference between the anode space and
the cathode space is smaller than 0.05 bar, in particular
smaller than 0.02 bar. This pressure control can be
achieved in part by the afore mentioned bypass flow to
minimise hydrostatic head differences between the sep-
arators.

[0027] Inordertoachieve such aprecise pressure con-
trol, the electrolysis arrangement preferably comprises
a respective control valve for each of the stacks. The
control valve is preferably arranged between the header
and the stack inlet of the respective stack.

[0028] Itis preferred thatthe pump unit provides a pres-
sure thatis atleast 1 bar higher than the desired pressure
at the stack inlets. The control valves can be used to
reduce the pressure.

[0029] According to a further preferred embodiment of
the electrolysis arrangement the electrolysis cells are
configured as PEM electrolysis cells, anion exchange
membrane electrolysis cells or alkaline electrolysis cells.
[0030] It was found that in particular using these elec-
trolysis cells the described advantages can be obtained.
PEM electrolysis cells are particularly preferred. In this
case as well as potentially in the case of anion exchange
membrane electrolysis cells the medium is water, in par-
ticular de-ionised water. In case of alkaline electrolysis
cells and possibly anion exchange membrane electroly-
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sis cells the medium is an aqueous solution of potassium
hydroxide (KOH).

[0031] According to a further aspect of the invention a
method is presented for performing an electrolysis of a
medium in order to obtain an anode product and a cath-
ode product using an electrolysis arrangement as de-
scribed. The method comprises driving the medium by
means of the pump unit and applying a voltage to the
electrolysis cells, wherein the speed of at least one pump
of the pump unit is controlled.

[0032] The advantages and features of the described
electrolysis arrangement are transferrable to the de-
scribed method, and vice versa. The described electrol-
ysis arrangement is preferably configured to be used ac-
cording to the described method. The described method
is preferably performed using the described electrolysis
arrangement.

[0033] According to a preferred embodiment of the
method for each of the stacks and for the bypass a re-
spective desired flow is determined, wherein the speed
of at least one pump of the pump unit is controlled such
that a flow of the medium provided by the pump unit is
at least equal to the sum of the desired flows determined
for the stacks and for the bypass.

[0034] Preferably, the electrolysis arrangement com-
prises a respective control valve for each of the stacks.
Hence, the flow through each of the stacks can be con-
trolled independently.

[0035] According to a further preferred embodiment of
the method for each of the stacks the respective desired
flow is determined based on a desired anode product
output and/or a desired cathode product output. The
"and" case is preferred.

[0036] According to a further preferred embodiment of
the method the desired flow of the medium through the
bypass is at least equal to a predetermined minimum
flow.

[0037] In this embodiment there is always a desired
flow through the bypass. That is, at all times the bypass
is supposed to have a flow that is larger than zero. The
actual flow through the bypass may deviate from the de-
sired flow. The purpose of the bypass is, in particular, to
have a flow control that can react faster than what would
be possible by adjusting the rotation speed of a pump.
[0038] According to a further preferred embodiment of
the method a cooling power of the primary cooler and a
flow of the medium through the bypass are controlled
based on a desired temperature of the medium at the
stack inlets.

[0039] The temperature of the medium at the stack in-
lets is influenced by the distribution of the flow through
the main conduit with the primary cooler, through the by-
pass with the secondary cooler and through the return
path. Also, the temperature of the medium at the stack
inlets is influenced by the cooling power of the primary
cooler and/or by the cooling power of the secondary cool-
er. Hence, it is preferred that all these parameters are
controlled based on the desired temperature of the me-
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dium at the stack inlets.

[0040] According to a further preferred embodiment of
the method energy extracted from the medium by the
primary cooler is at least partly recovered.

[0041] By recovering energy, the energy consumption
can be reduced and the efficiency can be improved.
[0042] In the following the invention will be described
with respect to the figure. The figure shows a preferred
embodiment, to which the invention is not limited. The
figure and the dimensions shown therein are only sche-
matic. The figure shows:

Fig. 1: an electrolysis arrangement according to the
invention.

[0043] Fig. 1 shows an electrolysis arrangement 1 that
comprises multiple stacks 3 of electrolysis cells. The
electrolysis cells may be configured as PEM electrolysis
cells, anion exchange membrane electrolysis cells or al-
kaline electrolysis cells. The stacks 3 each have a max-
imum rated DC power consumption in the range of 1 to
20 MW. Also, the electrolysis arrangement 1 comprises
a pump unit 2 for driving a medium. In the present em-
bodiment there is only one pump unit 2. Hence, the
present embodiment can be referred to as a single feed.
In the embodiment of Fig. 1, the pump unit 2 comprises
a single pump only.

[0044] The pump unit 2 comprises a centrifugal pump
configured to provide an adjustable flow of the medium.
Each stack 3 comprises two stack inlets 4a,4b that are
connected to the pump unit 2 via a header 5 for separating
a flow of the medium provided by the pump unit 2 into a
respective flow for each of the stacks 3. Each stack 3
comprises a respective anode outlet 6 and a respective
cathode outlet 7. The stacks 3 are configured to obtain
by electrolysis of the medium introduced into the respec-
tive stack inlets 4a,4b an anode product provided togeth-
er with the medium at the respective anode outlet 6 and
a cathode product provided together with the medium at
the respective cathode outlet 7.

[0045] Further, the electrolysis arrangement 1 com-
prises a respective control valve 8 for each of the stacks
3 arranged between the header 5 and the respective
stack inlets 4a,4b, wherein the control valves 8 are con-
figured to individually control a flow of the medium into
the respective stack 3. This does not necessarily mean
that the flow into the anode stack inlet 4a can be control-
led independently of the flow into the cathode stack inlet
4b. In the embodiment according to Fig. 1 this is not pos-
sible because the flow assigned to a certain stack 3 is
divided into separate flows for the anode stack inlet 4a
and the cathode stack inlet 4b downstream of the control
valve 8. Nevertheless, the flow into the stack inlets 4a,4b
of one stack 3 can be controlled independently of the flow
into the stack inlets 4a,4b of the other stacks 3.

[0046] The electrolysis arrangement 1 further compris-
es an anode separator 9 having an anode separator me-
dium outlet 12 that is connected to the pump unit 2. Each
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of the anode outlets 6 of the stacks 3 is connected to a
respective anode separator inlet 10 of the anode sepa-
rator 9. The anode separator 9 is configured to separate
the anode product from the medium introduced into the
anode separator inlets 10 such that the anode product
is provided at an anode separator product outlet 11 and
the medium is provided at the anode separator medium
outlet 12. The pressure of the anode separator 9 is con-
trolled by a control valve 25. The electrolysis arrange-
ment 1 further comprises a cathode separator 13 having
a cathode separator medium outlet 16 that is connected
to the pump unit 2. Each of the cathode outlets 7 of the
stacks 3 is connected to a respective cathode separator
inlet 14 of the cathode separator 13. The cathode sepa-
rator 13 is configured to separate the cathode product
from the medium introduced into the cathode separator
inlets 14 such that the cathode product is provided at a
cathode separator product outlet 15 and the medium is
provided at the cathode separator medium outlet 16. The
pressure of the cathode separator 13 is controlled by a
control valve 26. The operation of the control valves 25
and 26 are such that the pressure difference is minimized
between the two separators 9,13.

[0047] The electrolysis arrangement 1 further compris-
es a primary cooler 22 for cooling the medium arranged
between the pump unit 2 and the stack inlets 4a,4b. Also,
the electrolysis arrangement 1 comprises a bypass 18
from between the pump unit 2 and the primary cooler 22
to the anode separator 9 and to the cathode separator
13. Between the pump unit 2 and where the bypass 18
begins, afilter 17 is arranged. The bypass 18 comprises
a secondary cooler 23 for cooling the medium. A return
path 24 connects the bypass 18 from a pointdownstream
of the secondary cooler 23 to the header 5 and, thereby,
to the stack inlets 4a,4b. By means of a control valve 27
the flow through the return path can be controlled. The
bypass 18 has an anode branch 20 connected to the
anode separator 9 and a cathode branch 21 connected
to the cathode separator 13. The anode branch 20 com-
prises a bypass valve 19.

[0048] The described electrolysis arrangement 1 com-
prises:

- apumpunit2,

- multiple stacks 3,

- an anode separator 9,

- acathode separator 13,

- aprimary cooler 22 for cooling the medium arranged
between the pump unit 2 and the stack inlets 4a,4b,
and

- abypass 18 from between the pump unit 2 and the
primary cooler 22 to the anode separator 9 and/or
to the cathode separator 13.

List of reference numerals

[0049]
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1 Electrolysis arrangement

2 pump unit

3 stack

4a  anode stack inlet

4b  cathode stack inlet

header

anode outlet

cathode outlet

control valve

9 anode separator

10  anode separator inlet

11 anode separator product outlet
12 anode separator medium outlet
13  cathode separator

14  cathode separator inlet

15  cathode separator product outlet
16  cathode separator medium outlet
17 filter

18 bypass

19 bypass valve

20 anode branch

21 cathode branch

22 primary cooler

23  secondary cooler

24  return path

25  control valve

26  control valve

27  control valve

Claims
1. Electrolysis arrangement (1) comprising:

- a pump unit (2) for driving a medium,

- multiple stacks (3) of electrolysis cells, wherein
each stack (3) comprises arespective stackinlet
(4a,4b) connected to the pump unit (2), a re-
spective anode outlet (6) and a respective cath-
ode outlet (7), wherein the stacks (3) are con-
figured to obtain by electrolysis of the medium
introduced into the respective stack inlet (4a,4b)
an anode product provided together with the me-
dium at the respective anode outlet (6) and a
cathode product provided together with the me-
dium at the respective cathode outlet (7),

- an anode separator (9) having an anode sep-
arator medium outlet (12) that is connected to
the pump unit (2), wherein each of the anode
outlets (6) of the stacks (3) is connected to a
respective anode separator inlet (10) of the an-
ode separator (9), and wherein the anode sep-
arator (9) is configured to separate the anode
product from the medium introduced into the an-
ode separator inlets (10) such that the anode
productis provided at an anode separator prod-
uctoutlet (11) and the medium is provided at the
anode separator medium outlet (12) and,



11 EP 4 001 465 A1 12

- acathode separator (13) having a cathode sep-
arator medium outlet (16) that is connected to
the pump unit (2), wherein each of the cathode
outlets (7) of the stacks (3) is connected to a
respective cathode separator inlet (14) of the
cathode separator (13), and wherein the cath-
ode separator (13) is configured to separate the
cathode product from the medium introduced in-
to the cathode separator inlets (14) such that
the cathode product is provided at a cathode
separator product outlet (15) and the medium is
provided at the cathode separator medium out-
let (16),

- a primary cooler (22) for cooling the medium
arranged between the pump unit (2) and the
stack inlets (4a,4b),

- a bypass (18) from between the pump unit (2)
and the primary cooler (22) to the anode sepa-
rator (9) and/or to the cathode separator (13).

Electrolysis arrangement (1) according to claim 1,
wherein the bypass (18) comprises a secondary
cooler (23) for cooling the medium

Electrolysis arrangement (1) according to claim 2,
further comprising a return path (24) from the bypass
(18) downstream of the secondary cooler (23) to the
stack inlets (4a,4b).

Electrolysis arrangement (1) according to any of the
preceding claims, wherein the bypass (18) has an
anode branch (20) connected to the anode separator
(9) and a cathode branch (21) connected to the cath-
ode separator (13), and wherein the anode branch
(20) and/or the cathode branch (21) comprise a re-
spective bypass valve (19).

Electrolysis arrangement (1) according to any of the
preceding claims, wherein the stack inlets (4a,4b)
are connected to the pump unit (2) via a header (5)
for separating a flow of the medium provided by the
pump unit (2) into a respective flow for each of the
stacks (3), and wherein the electrolysis arrangement
(1) comprises for each of the stacks (3) a respective
control valve (8) arranged between the header (5)
and the respective stack inlet (4a,4b).

Electrolysis arrangement (1) according to any of the
preceding claims, wherein the electrolysis cells are
configured as PEM electrolysis cells, anion ex-
change membrane electrolysis cells or alkaline elec-
trolysis cells.

Method for performing an electrolysis of a medium
in order to obtain an anode product and a cathode
product using an electrolysis arrangement (1) ac-
cording to any of the preceding claims, the method
comprising driving the medium by means of the
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12.

pump unit (2) and applying a voltage to the electrol-
ysis cells, wherein the speed of at least one pump
of the pump unit (2) is controlled.

Method according to claim 7, wherein for each of the
stacks (3) and for the bypass (18) a respective de-
sired flow is determined, and wherein the speed of
at least one pump of the pump unit (2) is controlled
such that a flow of the medium provided by the pump
unit (2) is at least equal to the sum of the desired
flows determined for the stacks (3) and for the bypass
(18).

Method according to claim 8, wherein for each of the
stacks (3) the respective desired flow is determined
based on a desired anode product output and/or a
desired cathode product output.

Method accordingto claim 8 or 9, wherein the desired
flow of the medium through the bypass (18) is at least
equal to a predetermined minimum flow.

Method according to any one of claims 7 to 10,
wherein a cooling power of the primary cooler (22)
and a flow of the medium through the bypass (18)
are controlled based on a desired temperature of the
medium at the stack inlets (4a,4b).

Method according to any one of claims 7 to 11,
wherein energy extracted from the medium by the
primary cooler (22) is at least partly recovered.
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