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Tuberias de acero

soldadas helicoldalmente
SPIRAL WELDED STEEL PIPES

HIDROGENO
HYDROGEN

www.nokseispain.com
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ERA DEL HIDROGEND

Siempre al frente de la innovacién tecnoldgica,
buscando soluciones modernas para desarrollar
y contribuir con el sector energético, Noksel
Espana ayuda a ver mas proxima y real la era del
hidrégeno, con el objetivo de lograr un menor
impacto de emisiones nocivas de carbono y

ayudar asi a minimizar el cambio climatico.

A través de nuevas redes de energia, sin olvidar
las ya existentes, investigamos y desarrollamos
el campo del transporte de hidrégeno, para
permitir una transformacién limpia a una energia
sin carbén, adaptandonos a las nuevas
necesidades energéticas mundiales. El futuro
exige acciones inmediatas y concretas para
conciliar la seguridad energética mundiales. El
futuro exige acciones inmediatas y concretas
para conciliar la seguridad energética con la
sostenibilidad medioambiental, abriendo |Ia
puerta a un futuro mejor. Consciente de ello,
Noksel Espana lidera la entrada a esta nueva era
en nuestro pais., siendo la primera empresa
nacional con la habilidad y conocimientos
verificados para la produccion de tuberias que
permitan la conduccién de hasta un 100% de
hidrégeno en gas.

www.nokselspain.com

HYDROGEN ERA

Always at the forefront of technological
innovation, seeking modern solutions to
develop and contribute to the energy sector,
Nokse Espafna helps to make the hydrogen era
closer and more real, with the aim of achieving a
lower impact of harmful carbon emissions and
thus helping to minimise climate change.

Through new energy networks, without
forgetting the existing ones, we research and
develop the field of hydrogen transport, to
enable a clean transformation to carbon-free
energy, adapting to the new global energy
needs. The future demands immediate and
concrete actions to reconcile energy security
with environmental sustainability, opening the
door to a better future. Aware of this, Noksel
Espafa is leading the entry into this new era in
our country, Spain, being the first national
company with the ability and verified know-how
for the production of pipelines that allow the
conduction of up to 100% hydrogen in gas.
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ESPECIFICACION

La tuberia del proyecto, que llevamos a cabo para una
empresa internacional europea dedicada a |las
infraestructuras energéticas, esta disenada para
transportar un 100% de hidrégeno en gas a una presion
de 80 bares. Para garantizar este parametro de diseno,
las tuberias deben superar una prueba de tenacidad a
la fractura (determinacion de KIH) segun ASME B31.12.

Esta prueba se define como el requisito previo para la
cualificacién del proyecto. Dentro de este alcance,
Noksel Espana tenia un acuerdo con Laboratorios Rina
para realizar el ensayo y disponer del informe de
cualificacién. Laboratorios Rina es seleccionado como
organismo independiente y esta acreditado para la
realizacién del ensayo seqgun ASME B31.12. La prueba
sobre muestras extraidas de la tuberia del proyecto fue
realizada por Laboratorios Rina de ltalia, y con los
resultados altamente satisfactorios. Estos resultados de
las pruebas de tenacidad califican las tuberias de
Noksel Espana como aptos para el transporte de
hiddgeno gaseoso al 100%. Los tubos han sido
producidos en acero L450ME, con diametro exterior de
26" (660mm), en espesores de 11,9mm y 15,9mm.
También en acero L450ME, con diametro exterior de 36"
(914mm), y espesor de 19,6mm; a continuacién,
pueden verse los resultados:

www.nokselspain.com
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" COMMITMENT TO A GREEN FUTURE

The whole hydrogen pipeline project is managed as per
ASME B31.12 requirements starting form very early
stage by ordering the raw materials accordingly. A
hydrogen-specific agreeement is done for steel coils
purchased for hydrogen pipeline. The pipeline of the

project we have completed for an international
European company dedicated to energy
infraestructures is designed to transpor 100%

hydrogen in gas at a pressure of 80 bar. To guarantee
this design parameter, the pipes must pass a fracture
toughness test (KIH determination) according to ASME
B31.12.

This test is defined as the prerequisite for project
qualification. Within this scope, Noksel Espana had an
agreement with Rina Laboratories to perform the test
and to have the qualification report. Rina Laboratories
is selected as an independent body and is accredited to
carry out the test according to ASME B31.12. The test on
samples taken from the project piping was carried out
by them with highly satisfactory results. These results
of the tenacity tests qualify Noksel Espana pipes as
suitable for the transport of gaseous hydrogen at 100%.
The pipes are being produced in L415ME steel, with an
outer diameter of 26" (660mm), in thicknesses of
11.9mm and 15.9mm. Also in L450ME steel, with an
outer diameter of 36” (914mm), and thickness of
19.6mm, the results can be seen below:
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EXECUTIVE SUMMARY

Fracture toughness in gaseous hydrogen has been determined on the following pipes of project Item 30:

Table 1 Tested materials with dimension and grade

Noksel

Pipe No Pipe Sample
SNO6 228SN00006 051307 622831 914 19.6
HSAW line pipe
SN10 228SN00010 API 5L L450ME PSL2 051305 622819 914 19.6
SN14 228SN00014 051306 622822 914 19.6

The material test certificate number of the coil is 20220075523-00.

Fracture toughness was determined in terms of Ki», which is the Stress Intensity Factor material resistance

in presence of hydrogen. Testing was conducted in accordance with RINA Kix testing procedure [1] (Doc No.
P0032310-1-H1 Rev.0) and the prescriptions in the following standards:

e ASME B31.12 - 2019: Hydrogen Piping and Pipelines [2];

e ASME BPVC Section VIII, Division 3: Alternative Rules for Construction of Pressure Vessel,
Article KD-10: Special Requirements for VVessels in Hydrogen Service [3];

e ASTM E1681: Standard Test Method for Determining Threshold Stress Intensity Factor for
Environment-Assisted Cracking of Metallic Materials [4]. Note that only the applicable sections

mentioned in the above listed ASME standards were used (applicable parts as per ASME Article
KD-10 indications).

As detailed in RINA’s Testing Procedure (Doc No. P0032310-1-H1 Rev.0), the tests were conducted in bolt-

loaded configuration, where a fixed displacement was imposed to the notch mouth of the specimen. Each
specimen was exposed to the gaseous hydrogen for 1,000 hours.

For each pipe, a summary of the test results is reported in Table 2 to 4. For each material and notch position,
all specimens had a Ky value > 55 MPa Ym, demonstrating full compliance with the minimum requirement
(of at least three specimens) expressed by ASME B31.12 in clause PL-3.7.1(b)(2)(-a)(-6).

www.nokselspain.com
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EXECUTIVE SUMMARY

Fracture toughness in gaseous hydrogen has been determined on the following pipes of project Item 30:

Table 1 Tested materials with dimension and grade

RINA Noksel - ,
Pipe No Pipe No Pipe Sample Heat No. Coil No.
SNO06 228SN00006 051307 622831 914 19.6
HSAW line pipe
SN10 228SN00010 AP 5L L450ME PSL?2 051305 622819 914 19.6
SN14 228SN00014 051306 622822 914 19.6

The material test certificate number of the coil is 20220075523-00.

Fracture toughness was determined in terms of Ky, which is the Stress Intensity Factor material resistance

in presence of hydrogen. Testing was conducted in accordance with RINA Kix testing procedure [1] (Doc No.
P0032310-1-H1 Rev.0) and the prescriptions in the following standards:

e ASME B31.12 - 2019: Hydrogen Piping and Pipelines [2];

e ASME BPVC Section VI, Division 3. Alternative Rules for Construction of Pressure Vessel;
Article KD-10: Special Requirements for VVessels in Hydrogen Service [3];

e ASTM E1681: Standard Test Method for Determining Threshold Stress Intensity Factor for
Environment-Assisted Cracking of Metallic Materials [4]. Note that only the applicable sections

mentioned in the above listed ASME standards were used (applicable parts as per ASME Article
KD-10 indications).

As detailed in RINA’s Testing Procedure (Doc No. P0032310-1-H1 Rev.0), the tests were conducted in bolt-

loaded configuration, where a fixed displacement was imposed to the notch mouth of the specimen. Each
specimen was exposed to the gaseous hydrogen for 1,000 hours.

For each pipe, a summary of the test results is reported in Table 2 to 4. For each material and notch position,
all specimens had a Ky value > 55 MPa m, demonstrating full compliance with the minimum requirement
(of at least three specimens) expressed by ASME B31.12 in clause PL-3.7.1(b)(2)(-a)(-6).
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COMPROMISO HACIA UN FUTURO VERDE

Por todo ello, y teniendo siempre presente el
objetivo de lograr un futuro mas verde, Noksel
Espana se consolida como una empresa activa
en el camino de la transicion ecoldgica vy
energética, apoyando de forma activa la
investigacion y los avances tecnologicos que
hagan mas accesible ese cambio, con unas
condiciones técnicas y econOmicas que hacen
posible cumplir con las necesidades
energéticas del manana.

Todo esto da respuesta a la sociedad en
movimiento actual, que aspira a integrar cada
vez mas sostenibilidad en su modelo de
negocio, para lo que Noksel Espana pretende
promover una mayor concienciacion sobre los
objetivos de sostenibilidad e identificar
iniciativas y soluciones concretas para alcanzar
los objetivos de descarbonizacion,
cumpliendo asi con los acuerdos y pactos de la
Unién Europea sobre el cambio climatico.

WWW. nokselspam com

COMMITMENT TO A GREEN FUTURE

For all these reasons, and always bearing in
mind the goal of achieving a greener future,
Noksel Espafa is consolidating its position as
an active company on the road to ecological
and energy transition, actively supporting
research and technological advances that
make this change more accesible, with
technical and economic conditions that make
it possible to meet the energy needs of
tomorrow.

All of this responds to today’s society in
movement, which aspires to increasingly
integrate sustainability into its business model,
for which Noksel Espana aims to promote
greater awareness of sustainability objetives
and identify specific initiatives and solutions to
achieve the objetives of decarbonisation, thus
complying with the agreements and pacts of
the European Union on climate change.



https://nokselspain.com/

FSPAN
HEADQUARTERS LORCA FACTORY
Calle Ombu, N° 3 Avda. Rio Narcea s/n,
Planta 4 M6dulo A Parcela X-1 Pol.Ind.
Edificio Ombu Saprelorca, Buzén 216
28045 Madrid 30817 Lorca (Murcia)
Espana Espana

export@nokselspain.com

www.nokselspain.com
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