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1 Introduction of Deliverable D6.1 in the StasHH project 
This document describes the literature search (the approach used and its analysis), associated with the 

Regulations, Codes and Standards (RCS) at the global and European level that may be relevant for the 

fuel cell module developed in the StasHH project for different Heavy Duty applications. 

The present work aims to provide a synthesis of RCSs guidelines and requirements for each Heavy Duty 

application defined in this document. Finally, the most conservative data are extracted to propose a 

generic standard for the design of the fuel cell module (FCM). 

Despite the care that was taken while preparing this document, the following disclaimer applies: 
The information in this document are based on a bibliographical analysis. The partners have to be 
critical as to it use. ¢ƘŜ ǊŜǇƻǊǘ ǊŜŦƭŜŎǘǎ ƻƴƭȅ ǘƘŜ ŀǳǘƘƻǊǎΩ ǾƛŜǿǎΦ ¢ƘŜ CEA is not liable for any use that 
may be made of the information contained herein.  

 

1.1 Objectives of Work Package 6 
Reminder of all the objectives of Work Package 6 defined in the submission: 

1. Analysis of relevant Regulations, Codes and Standards and their applicability in StasHH. 

2. Formulate recommendations for assessment of performance, environment and safety 

properties of FCMs in StasHHΩ ŜȄǇŜǊƛƳŜƴǘŀƭ ǘŜǎǘƛƴƎ ŎŀƳǇŀƛƎƴΦ 

3. Develop safety plan for project activities, especially FCM testing. 

4. Promote the StasHH FC module standard to relevant authorities in EU and worldwide. 

See in Figure 1 the WP6 interface with other work package. 

 WP6 interfaces 

 

Where: 

¶WP 3: defines standards for the size and interfaces (physical and digital) of fuel cell modules. 

¶WP 4: FCM suppliers build their prototypes in-house 

¶WP 5: defines and executes standardized tests of fuel cell modules produced by fuel cell 
module suppliers (WP4) 
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1.2 Scope of the task 6.1: RCS Overview 
The main purpose of task 6.1 (RCS Overview) is to define generic guidelines and propose them for the 

establishment of EU future regulations applicable to FCM design of Heavy Duty applications. 

Task T6.1: RCS Overview 
(M1-M10) 

Leader: CEA Contributors: FPS, FCM 
suppliers 

CEA will analyse and compile relevant existing regulations, codes and standards for the operation of 
hydrogen fuel cell systems, with focus on the EU and other important markets for project 
participants. 
FPS will assist CEA in the specific domain of inland and sea navigation, while CEA will be responsible 
for land-based applications. FCM suppliers will share with CEA their experience and best practice on 
RCS, including external functional specifications, risk analyses, datasheets and user manuals for their 
currently certified fuel-cell systems. 

2 Part I: Definition and Methodology 
The objective of this task is to search the specific and non-specific mandatory texts on all aspects of 

hydrogen for use in design and testing. It also covers requirements and guidelines or specifications 

dedicated to the design of hydrogen and fuel cell related technologies.  

However, before starting this research, it is important to define what the acronym RCS covers at global, 

European and national level. Part of this chapter covers this and thereafter the exercise focuses on the 

different types of vehicles, ships, and others. Indeed, the requirements take into account the 

environmental conditions to maintain safety in use, during maintenance operations, etc. 

In summary, therefore, the following is provided in the remainder of this chapter: 

¶ The definition of what the acronym RCS stands for, with some examples (see 0), 

¶ Governmental and non-governmental bodies involved in RCS, particularly in the area of 

hydrogen technology (see 2.4). 

¶ The differentiation between the types of means of transport which, because of their particular 

characteristics (mass, whether or not they are open to the public, their power, etc.), may have 

consequences for their design, whether in terms of performance or operating safety, 

depending on their mission profile. (see 2.5), 

¶ The means used for bibliographic research into all aspects of design, the tests to be carried out 

(see 2.6). 

But before dealing with each of the points below, it is necessary to recall the scope of the bibliographic 

research of the StasHH project (see 2.1 and 2.2): 

¶ Design, development and testing of a fuel cell module for heavy-duty applications, 

¶ The applications concerned by the project. 

 

Concerning 2.1 and 2.2, the scope represents the initial RCS domains of research, however the lack of 
relevant bibliography has led to not taking all the sub-categories. 
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2.1 Applications of the StasHH project  
The applications of the StasHH project concerned by the RCS studies are in Table 1. 

Domain Sub categories and examples 

O
th

e
r L

a
n
d-

b
a

s
e

d
 a

p
p
lic

a
tio

n
s 

R
o

a
d 

City/regional bus, coach 

Long-haul truck trailer and semi-trailer 

Delivery truck,  

Refuse truck, sweepers 

Other 

O
ff-

ro
a

d 

Specific applications 

Mining 

Construction equipment: (excavator, backhoe loader, aerial 
bucket, etc) 

Snow groomers 

Other 

Railway (Train, tramway) 

Airport operations 

Harbour operations 

Other 

G
e

n
se

ts Roadworks, festivals 

Ship ς Harbour connection 

Semi transportable power unit (container included) 

Other 

W
a

te
rb

o
rn

e
 

a
p
p
lic

a
tio

n
s 

In
la

n
d 

w
a

te
rs

 Commercial vessels (bulk and freight vessels) 

Passenger vessels 

Pleasure crafts 

S
e

a
/ 

o
ce

a
n Commercial vessels (length > 110m) 

Passenger vessels 

Pleasure crafts 

Table 1 Applications included into StasHH Project 

2.2 Applications excluded to the StasHH project 
The applications of the StasHH project excluded by the RCS studies are listed in Table 2. 

Domain Sub-categories and exapmles 

Land-based applications Off road Race cars 

Airborn applications 
Aerial Aircrafts (plane, helicopter, drones) 

Space Aerospace 

Waterborne applications Sea/Ocean Submarines 

Table 2 Applications excluded to StasHH Project 
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2.3 RCS definitions 
The term "regulations, codes and standards" (RCS) is widely used in Europe and other parts of the 

world to refer in some way to regulatory aspects in general. However, the scope of these regulations, 

codes and standards is different. In APPENDIX 1 are specified the definitions to be considered in the 

next Hydrogen Europe multi-year work plan. 

See in Table 3, 4 and 5 the synthesis of the definitions associated with RCS: 

Regulation 

What is it? A regulation specifies WHAT should be done. 
Regulation is a government imposed requirement, which specifies product, process or service 
characteristics, including the applicable administrative provision, with which compliance is mandatory. 
 
A regulation is mandated by a government body and requires thatτby lawτthose in the industry comply. 
The regulation can incorporate codes or standards, or be created completely on its own. Unlike a code or 
standard, a regulation does not necessarily require any industry consensus or knowledgeable body to put 
it in affect. 

Written by 
whom? 

Written by EU and government 

In which 
form? 

Community DirectiveČ is a legislative act that sets out a goal that all EU countries must achieve. However, 

it is up to the individual countries to devise their own laws on how to reach these goals. 

 

Community RegulationČ is a binding legislative act. It must be applied in its entirety across the EU. 

 

Countries Regulation Č Enforceable directly. 

Examples Regulation: Regulation (EC) No 1406/2002 of the European Parliament and of the Council of 27 June 2002 

establishing a European Maritime Safety Agency (Text with EEA relevance) 

 

Directive: 

¶ Directives 2014/34/EU or ATEX 95: on the harmonisation of the laws of the Member States relating to 
equipment and protective systems intended for use in potentially explosive atmospheres (recast) 

¶ Directive 1999/92/EC or ATEX 137: on minimum requirements for improving the safety and health 
protection of workers potentially at risk from explosive atmospheres (15th individual Directive within 
the meaning of Article 16(1) of Directive 89/391/EEC) 

¶ Directive 2012/18/EU (SEVESO III Directive) 

Table 3 Definition and example of Regulation 
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Codes 

What is it? ¢ƘŜ ŎƻŘŜǎ ǿƛƭƭ ƘŀǾŜ άǿƛƭƭέ ŀƴŘ άǎƘŀƭƭέ ǿƘƛŎƘ ƛǎ ƳŀƴŘŀǘƻǊȅ ƭŀƴƎǳŀƎŜΦ 
A code is a set of rules that experts in the field recommend people to follow; it is a model. Although it is 
not a law, it caƴ ōŜ ŀŘƻǇǘŜŘ ƛƴǘƻ ƭŀǿΦ ! ŎƻŘŜ ǘŜƭƭǎ ȅƻǳ ǿƘŀǘ ƴŜŜŘǎ ǘƻ ōŜ ŘƻƴŜΣ ōǳǘ ƛǘ ŘƻŜǎƴΩǘ ŜȄǇƭŀƛƴ Ƙƻǿ ƛǘ 
should be done. 
When a standard has been adopted by governmental bodies and has the force of law, it becomes a code. 
A standard also becomes a code when it has been incorporated into a business contract. 

Written by 
whom? 

Written by government or government approved body 

In which 
form? 

Legislative and regulatory guidelines for design, fabrication, construction and installation 

Examples Code examples include: 

¶International Building Code, ASME Boiler and Vessel Code, and AWS D1.1. 

¶BS, IS, DIN 
Key Electrical Code: In the U.S., local codes have almost entirely adopted NFPA 70 standard as the National 
Electrical Code (NEC) in full, or based their own requirements on it. The NEC lays out required practices for 
all aspects of residential and commercial electrical installation. Every three years the NEC is revised (in 
2017, most recently), but because local jurisdictions have the final say on whether each edition is law, 
adoption can be slow. 

Table 4 Definition and example of Codes 

Standards  

What is it? Standards are volontary support and clarifies HOW something should be done. They function as 
instructions for designers, manufacturers, operators, or users of equipment. If you are building something, 
a standard tells you about the materials, process, designs, structure, etc. In brief, standards tell you how 
to do something. They serve as a common language for defining quality and establishing safety criterias. 
 
Standards are distinguished into 2 categories:  

¶ statutory while includes in law όǿƛƭƭ ƘŀǾŜ άǿƛƭƭέ ŀƴŘ άǎƘŀƭƭέ ǿƘƛŎƘ ƛǎ ƳŀƴŘŀǘƻǊȅ ƭŀƴƎǳŀƎŜ 

¶ non-statutory for the others όǿƻǊŘǎ ƭƛƪŜ άƳŀȅέΣ ǊŜŎƻƳƳŜƴŘŜŘ ƭŀƴƎǳŀƎŜ 

Written by 
whom? 

Standards are usually created by individual companies, organizations (SDO; Standardization Developing 
Organizations) or countries. They are not legalized. 
A standard develops into a code when it is adopted by a set of government bodies and gets legalized.  
International level: ISO, IEC, etc. 
European level: CEN/CENELEC, etc. 
National level: DIN, BS, NF, etc. 
 

In which 
form? 

Consists of technical definitions and guidelines that function as instructions for designers/manufacturers 
and operators/users of equipment 

Examples ASTM International standards 
ISO standard 
ASME (American Society of Mechanical Engineers) promotes the art, science & practice of multidisciplinary 
engineering around the globe. 
IEC standard 
SAE (SAE International, formerly named the Society of Automotive Engineers) 
One important electrical standard is IEEE Standard 142. This standard, which applies to industrial and 
commercial power systems, introduces basic grounding theory and goes on to provide the in-depth 
information needed to help develop effective grounding systems. 
Another example is the OSHA electrical standards, which became adopted regulations in 1990 and are 
based on NFPA 70E, Electrical Safety Requirements for Employee Workplaces. Most of these standard 
details required safety procedures, with the goal of keeping electrical workers safe from the hazards of 
shock, electrocution, arc flash and arc blast. 

Table 5 Definition and example of Standards 
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2.4 RCS organisation: World, Europe, Countries 

2.4.1 RCS organisation of Vehicles 
In Figure 2, the regulations that were applicable before the start of the StasHH project (in 2021) and 

those that will become applicable during the course of the project are recalled. At the time of writing 

this deliverable D6.1, the evolutions of the UN/ECE regulations until August 2021 were taken into 

account. 

 

 Regulation synthesis associated with the vehicle 

Associated with these regulations (Figure 2), and as noted in Figure 7, non-governmental organizations 

are working on the standardization of hydrogen and fuel cell technologiesΥ L{hΣ L9/Σ ΧΦ The standards 

relevant to the StasHH project have been analyzed and a sheet for each is available in this deliverable, 

see chapter 3. 

UN GTR UN/ECE EU 

Component leakage 
GTR1

33 
R2019/2144 

Materials 

sustainability 

Electrical shocks GTR1

33 

R100 

Electro Magnetic 

Compatibilty 
R10 

CyberSecurity R155 

In-use and post-

crash situation 

Materials (H2 

compatibility, 

ageing, ozone 

compatibility) 

R79/2009 

R406/2010 

R2019/2144 

R2021/535 

Other tests 

(corrosion, etc.) 
R79/2009 

R406/2010 
R2019/2144 

R2021/535 

With their 

updates taken 

REACH 

R135 R153 

R135 R134 

R137 

Carriage of 

dangerous goods 
R105 

R94 R95 

Legend:  Repealed on 
6 july 2022 

Remains in 

force 

New 

regulation 

M2 & M3 

construction 
R107 
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2.4.2 RCS organisation of Maritime transports 

2.4.2.1 For Maritime transport by sea or ocean 

The organisation of the international and European bodies involved in maritime for sea or ocean 

regulation is shown in the Figure 3. 

The IMO is a specialised agency of the United Nations which is the global standard-setting authority 

for the safety, security and environmental performance of international shipping. Its primary role is to 

create a regulatory framework for the shipping industry that is fair and effective, universally adopted 

and universally implemented.  
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 European and international organizations for sea or ocean transports  

a specialized agency of the United 
Nations: the global standard-setting 

authority  

European level International level 

To control and audit 
classification Societies 

63 Intergovernmental Organisations (IGOs) 
Which have concluded agreements of cooperation with IMO (Observer status) 

Other IGOs 

174 Member States and three Associate Members  

27 European 

Member States 

Other International 

Member States 

80 Non-Governmental international Organisations (NGOs) - Consultative status 

 

The other 79 NGOs, 

including: 

IEC 

ISO 

Greenpeace 

International 

Χ 

IACS (NGO) 
IACS member classification societies 
(at EU level: 12 classification societies recognised out of 50 
worldwide) 

IMO Consults and NGOs 
participate to the IMO works 

These organizations 
represent a wide 

spectrum of maritime, 
legal and 

environmental interests 
and they contribute to 
the work of the various 
organs and committees 
through the provision 

of information, 
documentation and 

expert advice.  

T
o

 m
o

n
ito

r 
th

e
 im

p
le

m
e
n

ta
tio

n
 o

f 

E
U

 le
g

is
la

tio
n

 t
h

ro
u

g
h

 v
is

its
 a

n
d

 

in
sp

e
c
tio

n
s 

!
ǘ
 
ǘ
Ƙ
Ŝ
 
ƛ
ƴ
ǘ
Ŝ
Ǌ
ƴ
ŀ
ǘ
ƛ
ƻ
ƴ
ŀ
ƭ
 
ƭ
Ŝ
Ǿ
Ŝ
ƭ
Σ
 
ƭ
Ω
9
a
{
!
 
ǎ
ǳ
Ǉ
Ǉ
ƻ

rt
s 

th
e

 

E
u

ro
p

e
a

n
 c

o
m

m
is

si
o

n
 in

 it
s 

w
o

rk
 f
o

r 
O

M
I

 

P
ro

vi
d

e
 t

e
c
h

n
ic

a
l 

a
n

d
 s

c
ie

n
tif

ic
 a

ss
is

ta
n

c
e

 i
n

 t
h

e
 

p
ro

p
e

r 
d

e
ve

lo
p

m
e

n
t 

a
n

d
 
im

p
le

m
e

n
ta

tio
n

 
o

f 
E

U
 

le
g

is
la

tio
n

 
o

n
 

m
a

ri
tim

e
 

sa
fe

ty
 

a
n

d
 

se
c
u

ri
ty

, 

p
re

ve
n

tio
n

 
o

f 
p

o
llu

tio
n

 
fr

o
m

 
sh

ip
s 

a
n

d
 

a
d

m
in

is
tr

a
tiv

e
 

s
im

p
lif

ic
a

tion
 

o
f 

m
a

ri
tim

e
 

tr
a

n
sp

o
rt

. 

co-operation 
in works 

Agency created by European 
Commission 

International European 

1.American Bureau of 
Shipping (ABS) 

2.China Classification 
Society (CCS) 

3.KR (Korean Register) 
4. Indian Register of 

Shipping (IRCLASS) 
5.Nippon Kaiji Kyokai 

General 
Incorporated 
Foundation 
(ClassNK)  

6.Russian Maritime 
Register of Shipping 
(RS) 

7.DNV GL AS  
8.Lloyd's Register 

Group LTD (LR) 

9.Croatian Register of 
Shipping (CRS) 

10.Polish Register of 
Shipping (PRS) 

11.RINA Services S.p.A 
12.Bureau Veritas 

International 
Register of 
Classification of 
Ships and Aircraft 
(BV) 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































