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Foreword
Regarding the application of EU Harmonisation Legislation1

to electrolysers for hydrogen production, there is some un-
certainty in the market. Thanks to the joint expertise and ex-
perience of Siemens Energy and Siemens AG, the following
application notes provide clarity for manufacturers when
placing such systems on the market within the European
Economic Area (EEA). The CE marking of process plants as a
whole, such as an electrolysis plant, is not provided for un-
der CE Legislation2. However, the individual components
may be subject to such a marking requirement.

1 Objective of this document
Electrolysers for hydrogen production (Figure 1) are process
engineering systems whose design, erection and operation
are subject to numerous legal regulations. This guidance
note addresses the components of an electrolyser regarding
the EU Harmonisation Legislation, esp. CE Legislation for the
placing on the market, which must be observed by compo-
nent manufacturers in specifications of the scope of supply
and services.

Figure 1 Hydrogen production plant with electrolyser (example)

This document does not cover requirements and regulations
for the erection of complete hydrogen production plants3.

2 The main components of an
electrolysis systems
Electrolysis system refers to the part of a hydrogen produc-
tion plant marked in Figure 1, grey frame.

The main components considered in Figure 2 are:
Electrolysis-Stack, Gas Separator, Piping, Transformer and
Rectifier*, Pump Unit, Heat Exchanger, External Cooling, In-
strumentation and automation components* (*not shown).

1 EU Harmonisation Legislation: the legislation listed in Annex I of Regulation
(EU) 2019/1020 (market surveillance and compliance of products) and any
other EU Legislation harmonising the conditions for the marketing of products.
2 CE Legislation: the EU Harmonisation Legislation governing the EU Declara-
tion of Conformity and CE marking by Directives and Regulations.
3 Information regarding requirements and regulations for the erection of (pro-
cess) plants can be found, for example, in [3] ("Recommendations for

Figure 2 Main components of an electrolyser (example)

3 The relation of CE Directives
and Regulations to electrolysis
systems
The purpose of EU Harmonisation Legislation is to establish
rules for the free movement of goods within the European
Union, thus enabling products to be made available on the
market or put into service. Product-related legislation on
CE marking ensures a harmonised high level of protection
for the safety and health of persons, especially consumers
and professional users, and (where applicable) for the envi-
ronment.
Since there are numerous legislative regulations that apply
to the erection of plant and their commissioning, proof of
overall conformity for plants is often asked for by market par-
ticipants, i.e. to issue an EU Declaration of Conformity and
to affix a CE marking for numerous trades as a whole or for
complex process plants (plant sections) in their entirety.
However, this is not provided for by law and is also not per-
mitted "voluntarily"4;5. This is because no CE Directive or
Regulation covers complex process plants or plant sections
as a whole. Instead, the erection, commissioning and oper-
ation of such plants are subject to the respective national
legislation, and for this reason no EU conformity assessment
is possible in this regard. Therefore, the proof that an elec-
trolyser – as a process plant – complies with the state of the
art and the applicable legal requirements and can be put into
service in accordance with the law, consists of a compila-
tion of individual verifications.

Operational safety – Procurement of work equipment") which is currently avail-
able in German only.
4 “Union Harmonisation Legislation applies to finished products as defined by
the scope of each legislation.“; [1] § 2.1 Product coverage
5 “The CE marking as presented in Annex II shall be affixed only to products to
which its affixing is provided for by specific Community harmonisation legisla-
tion, and shall not be affixed to any other product.“; [2] Article 30 (2)
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4 CE Directives and Regulations
for electrolyser components
For the components of an electrolyser, the table below
shows the CE Directives and Regulations with essential re-
quirements that must be taken into consideration. The list
should be regarded as an example, as it is not possible to
provide a generally binding list of all the regulations to be
complied with, as process plants are usually unique and cus-
tomised to the requirements of the operator. The compo-
nents may differ in detail depending on the respective de-
sign, and thus also the applicable regulations.

6 Framework legislation [9], the application of which is governed by indi-
vidual implementing regulations for different product groups.
7 Process instrumentation and process analysis technology (sensors, actua-
tors, e.g. valves but no mechanical safety devices)

Notes on the table:678

a) Electrolysis stack: The Low Voltage Directive applies to
stacks with a nominal DC voltage in the range of 75 V to
1,500 V.
Pressurised stacks (p > 0.5 bar) are subject to the Pres-
sure Equipment Directive, independent of the rated
voltage.

b) The Pressure Equipment Directive only applies to com-
ponents of pressurised electrolysers (overpressure >
0.5 bar).

8 BPCS: Basic Process Control System, SIS: Safety Instrumented System, in-
cluding industrial control cabinets

CE Directives and Regulations for electrolysis system components
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Electrolysis Stack a)

Not pressurised, p ≤ 0.5 bar X

pressurised, p > 0.5 bar X X

Gas Separator b)

O2-Separation X

H2-Separation X

Piping X b)

MV-/LV Transformer c) X d)

Rectifier X X e)

Pump Unit f) g) X X X h) X i)

Heat Exchanger X b)

External Cooling X X X X o)

Instrumentation Components7 X j) X b) X k) X X (x) l)

Automation Components (BPCS und SIS)8 X j) (x) m) n) X k) X X (x) l)

X = applicable
XX) = applicable if certain boundary conditions apply; see notes
(x) = only applicable for certain components or constructive designs, see notes
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c) Medium/low-voltage transformers (upper volt-
age > 1,000 VAC) are not covered by the Low Voltage Di-
rective, as the highest rated voltage is above the voltage
limit for application of the Directive; see [12] § 6.

d) Excluded from the Regulation on energy efficiency [13]
are “transformers specifically designed and intended to
provide a DC power supply to electronic or rectifier
loads“; see [13] Article 1, 2. (b).

e) Depending on the design, a rectifier may be classified as
an apparatus9 under the EMC Directive, or, alternatively,
it may qualify as “intended for incorporation into a par-
ticular fixed installation” under the exemption for fixed
installations according to [8] Article 19 (1).

f) Pump unit10  = pump (hydraulic moving device) with
drive (electric motor/drive system). A pump unit as a
whole falls within the scope of the Machinery Directive.
Not shown in this overview are supply models with
shared manufacturer responsibility, i.e. where the pump
and drive are placed on the market by different suppliers
and combined by the system installer (or by third par-
ties). In such cases, the drive, for example, may fall un-
der the Low Voltage Directive as a separate supply unit
if it consists solely of an electric motor.

g) The Pressure Equipment Directive does not need to be
applied to pumps if
- either pressure is not a determining design factor,
- or the pressure equipment category is  1.

In these cases, pressure-related safety requirements are
covered by the Machinery Directive.

h) Applies to pump units with variable speed drives

i) Regulations on energy efficiency
- Regulation (EU) 2019/1781 [14] (incl. Regulation

(EU) 2021/341 and (EU) 2023/3) for the drive or
drive system;

- Regulation (EU) Nr. 547/2012 [15] if applicable, for
the pump (hydraulic part)

j) “Electrical equipment for use in an explosive atmos-
phere“ is excluded from the Low-Voltage Directive (An-
nex II [4]); the ATEX Directive applies to this equipment
[7]. See also note k).

k) The ATEX Directive is applicable11 to
- Components for use in potentially explosive atmos-

pheres.
- “Safety devices, controlling devices and regulating

devices intended for use outside potentially explo-
sive atmospheres but required for or contributing
to the safe functioning of equipment and protective
systems with respect to the risks of explosion”. If
applicable, the Low Voltage Directive also applies to
this equipment.

l) Only applies to instrumentation components or auto-
mation components with radio communication or radio
interfaces

9 [8] Definition (2), Article 3.1
10 Definition acc. to EN ISO 17769-1:2012, sub-clause 2.1.1

m) Applies exclusively to automation components that are
placed on the market as safety components in accord-
ance with the Machinery Directive. The Low Voltage Di-
rective does not apply to them.

n) Functional safety: For machines (e.g. compressors), re-
quirements for safety-related control systems are specified
in the EN IEC 62061 or EN ISO 13849-1 standards.
Where machines are integrated into a process plant, the
requirements for PCT safety devices for the process indus-
try in the EN IEC 61511 series of standards must be met
additionally.

o) Depending on the design and electrical output, the
Regulation on energy efficiency (EU) 2024/1834 (mo-
tor driven fans) [20] may be applicable.

11 Refer to Article 1 (1) (a) and (b), ATEX Directive [7]
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5 Relevant CE Directives and Reg-
ulations
If a product falls within the scope of more than one CE Di-
rective or Regulation all applicable essential requirements
must be fulfilled. It should also be noted that certain prod-
ucts or their use may be excluded from the scope of a CE Di-
rective or Regulation and assigned to another regulation
that covers such products or uses more precisely regarding
the (safety) requirements. In the case of the components of
an electrolyser, such interrelationships between the scopes
of the regulations must be observed in particular regarding

- Low Voltage Directive
- ATEX Directive
- Machinery Directive
- Pressure Equipment Directive

5.1 ATEX, Low Volt-
age and Machinery
Directive

For some products, particularly
electromechanical (machine)
components, the question may
arise as to whether they for-
mally fall under the Machinery
Directive or the Low Voltage Di-
rective. The reason for this is
that conformity can only be de-
clared under one of the two Di-
rectives.

Article 1, 2. (k) of the Machinery
Directive conclusively lists the products that are excluded
from this Directive12 and instead fall under the Low Voltage
Directive (LVD), provided they fall within its scope, i.e.
whose rated voltages are in the range 50 – 1,000 VAC. or 75
– 1,500 VDC; see Figure 3.

Figure 3 Classification of products under the Machinery or Low Voltage
Directive

12 The exceptions are partly based on a political decision and therefore
have no specific technical reason.

Notes:
*If there is also an exemption from the Low Voltage Directive
(LVD Annex II), the product remains subject to the Machin-
ery Directive, example: equipment for the use in explosive
atmosphere.
**The exception does not apply to switchgear that falls un-
der the Machinery Directive as “safety component”.

In addition, it must be checked whether the product in ques-
tion is also fundamentally excluded from the Low Voltage
Directive (Annex II). This is particularly the case for products
that are covered by a more specific Directive. In connection
with machinery, this usually applies to electrical equipment
that falls under the ATEX Directive and is intended for use in
potentially explosive atmospheres, e.g. explosion-proof mo-
tors; see Figure 4.

Figure 4 Classification of products under the Machinery or Low Voltage

and ATEX Directive

Equipment for use in explosive atmospheres is subject to the
ATEX Directive. The Low Voltage Directive excludes such
equipment from its scope in accordance with Annex II.
By way of exception, both the ATEX and Low Voltage Direc-
tives apply if products (in the voltage range of the Low Volt-
age Directive) are intended for explosion protection for use
outside potentially explosive atmospheres; see ATEX Di-
rective, Article 1, 1. (b). This includes "safety devices, con-
trolling devices and regulating devices intended for use out-
side potentially explosive atmospheres but required for or
contributing to the safe functioning of equipment and pro-
tective systems with respect to the risks of explosion”.
The Machinery and ATEX Directives apply to mechanical
products unless they are explicitly excluded from the Ma-
chinery Directive in accordance with Article 1 (2).

Excluded from the
Machinery Directive;

Article 1 (2)*

Yes

No

Machinery Directive, Article 1 (2) k
- Motors 50 VAC to 1,000 VAC

75 VDC to 1,500 VDC

- LV switchgear and controlgear**
- IT equipment
- ...

Application of the
Machinery Directive

Application of the
Low Voltage Directive

Mechanical product with electrical equipment
in the voltage range of the Low Voltage Directive

Notes:
* The excep tion does not apply to switchgear that falls under

the Machinery Directive as safety components.

** ATEX Directive, Article 1 (1) (b)
Safety devices, controlling devices and regulating devices
intended for use outside po tential ly explosive a tmospheres
but required for or contr ibuting to the safe functioning of
equ ipment and protective systems with respect to the risks
of explosion

Excluded from the
Machinery Directive;

Article 1 (2)

Yes

No

Machinery Directive, Article 1 (2) k
- Motors 50 to 1,000 VAC

75 to 1,500 VDC

- LV switchgear and controlgear*
- ...

Excluded from the
Low Voltage Directive;

Annex II

Electrical equipment in
accordance with the

Machinery Directive for use
in explosive atmosphere

Yes

No

Use for safe
operation within potentially

explosive areas**

No

Yes

Machinery Directive Low Voltage Directive ATEX Directive and
Low Voltage Directive

ATEX Directive and
Machinery Directive

Mechanical product with electrical equipment in the voltage range of the
Low Voltage Directive with/without use in explosive Atmosphere
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5.2 Machinery and Pressure Equip-
ment Directive

As the Machinery Directive basically also covers hazards due
to pressure, the Pressure Equipment Directive is only appli-
cable in addition to the Machinery Directive if pressure is a
significant (substantial) factor for the design of the machine
and pressurised parts are classified in category 2 or higher
according to the Pressure Equipment Directive (Figure 5).

Figure 5 Classification of products under the Machinery and Pressure
Equipment Directive

5.3 Machinery and Low Voltage
Directive

The essential safety requirements of the Machinery Directive
(Annex I; 1.5.1) also include the protection objectives of the
Low Voltage Directive regarding electrical hazards. However,
conformity assessment and declaration of conformity are
carried out exclusively under the Machinery Directive. The
protection objectives of the Low Voltage Directive apply to
machines without restriction of the voltage range, i.e. from
0 V and without the upper limit of 1,000 VAC (1,500 VDC).

5.4 Machinery Directive – “Assembly
of Machinery”

An electrolyser may contain several machines (e.g. pumps)
or other components, each of which as such is covered by
the Machinery Directive. However, this does not mean that
the electrolyser is to be categorised as an "assembly of ma-
chinery" within the meaning of the Machinery Directive. This
is because none of the decisive characteristics apply, neither
the characteristics of a machine (Article 2 a) nor those of an

13 [17] is available in German language only
14 Restriction of Hazardous Substances

assembly of machinery; see § 38 Guide to the application of
the Machinery Directive 2006/42/EC [18] and interpretation
paper of the BMAS [17]13.
An electrolyser may also contain "safety components" in ac-
cordance with the Machinery Directive (Article 2 c). As men-
tioned in the previous point, the mere use of such safety
components does not mean that the electrolyser as a whole
is covered by the Machinery Directive.
The determining factor for the application of the Machinery
Directive is whether the respective product falls within the
scope of application (Article 1 [6]) of the Directive. It should
be noted that the Machinery Directive covers the require-
ments for the design and construction of machinery, associ-
ated products and partly completed machinery. However,
the Directive does not apply to other products.
The definitions help to categorise a product (see Machinery
Directive, Article 2). If the product characteristics do not cor-
respond to the definition of machinery or partly completed
machinery, the product is not covered by the Machinery Di-
rective. The same applies to other products which are classi-
fied as machinery within the meaning of the Directive (Arti-
cle 1 (1) b to g). The statements described for the Machinery
Directive 2006/42/EC can be applied in the same way to the
Machinery Regulation (EU) 2023/1230 applicable from Jan-
uary 20th, 2027.

5.5 EMC Directive

The EMC Directive applies (where applicable) to the compo-
nents and to the electrolyser as a whole, which is considered
a "fixed installation" within the meaning of the Directive; [8]
Article 19: A fixed installation must fulfil the protection ob-
jectives of the Directive (emitted interference, immunity),
but the EU Declaration of Conformity and CE marking are not
required.

5.6 Ecodesign Regulation

The Framework Regulation (EU) 2024/1781 laying down
ecodesign requirements for sustainable products [9] re-
placed (since 18 July 2024) the ErP Framework Directive
[10]. Irrespective of this, the regulations on energy issued
under the ErP Directive will continue to apply (see Article 79
of the Ecodesign Regulation).

5.7 RoHS Directive

According to Article 2 (3) e), the RoHS14 Directive (EU)
2011/65/EU does not apply to stacks and other components
that fulfil the definition of "large-scale fixed installation" (Ar-
ticle 3 No. 4) of the Directive. The EU FAQ guide defines –
among other criteria – a rated output > 375 kW as decisive
for "large-scale installation"; see Q3.1, RoHS 2 FAQ15.

15 https://environment.ec.europa.eu/topics/waste-and-recycling/rohs-di-
rective_en

Pressure Equipment Direct ive

Machinery Directive and
Pressure equipment Directive

Categories II to IVCategory I or ‘sound
engineering practice‘

Machinery Directive

Is pressure
a determining
design factor?

Yes

No

Pressure equip-
ment category?

Machinery or related product with pressurised
components, pressure equipment/assembly

https://environment.ec.europa.eu/topics/waste-and-recycling/rohs-di-
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5.8 Other Legislation

In principle, it must be checked in each individual case
whether further CE Directives or Regulations to the product
under consideration.
This guidance document does not cover legislation on cyber
security.

6 Evidence of Product Safety
The documentation proving that the respective components
of the electrolyser fulfil the applicable CE Legislation con-
sists of the compilation of the technical documentation,
including in particular the risk assessment and, if necessary,
the examinations or certificates of notified bodies to be in-
volved as well as the EU Declaration of Conformity of the
individual components.
If, in addition, confirmation is required that the electrolyser
as a whole, including its assembly, testing, etc., complies
with the applicable standards and contractually agreed spec-
ifications and is safe, the manufacturer can also issue a so-
called Supplier's Declaration of Conformity16. With this
declaration, the manufacturer declares conformity with
standards and, if applicable, other specifications and regula-
tions or applicable essential requirements from applicable
CE Legislation, but not conformity with one or more EU Di-
rective or EU Regulation per se, as these do not apply to a
process electrolysis plant as a whole.
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