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PLAN ESTRATEGICO

Programa de ayudas para inversiones a proyectos singulares locales de energia
limpia en municipios de reto demografico (PROGRAMA DUS 5000) en el marco
del Programa de Regeneracion y Reto Demografico del Plan de Recuperacion,
Transformacién y Resiliencia.

Medida 4. Lucha contra la contaminacién luminica, alumbrado eficiente e
inteligente, Smart rural y TIC

Titulo del Proyecto: RENOVACI()N DE ALUMBRADO PUBLICO EXTERIOR CON
TECNOLOGIA LED Y TELEGESTION EN EL AYUNTAMIENTO DE TITULCIA CON
CRITERIOS STARLIGHT

Programa de Regeneracion y Reto Demografico

Plan de Recuperacion, Transformacién y Resiliencia
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A continuacién se presenta el Plan Estratégico del Ayuntamiento de Urda conforme establece el
articulo 11.3) del Real Decreto 692/2021, de 3 de agosto, por el que se regula la concesion directa de
ayudas para inversiones a proyectos singulares locales de energia limpia en municipios de reto
demografico (PROGRAMA DUS 5000), en el marco del Programa de Regeneracion y Reto
Demografico del Plan de Recuperacion, Transformacion y Resiliencia.

1 ORIGEN O LUGAR DE FABRICACION

En este apartado se explica el origen o lugar de fabricacién (nacional, europeo o internacional) de los

componentes de la instalacion y su impacto medioambiental.

La siguiente tabla muestra el origen o lugar de fabricacién de los principales componentes instalados.

Componentes Origen o lugar de fabricacién

Luminarias. ARTESOLAR. Sesefia (Toledo) Nacional

Telegestion PLC. SOLAR POWER INNOVATIONS. Madrid (Madrid) | Nacional

Centros de mando. PINAZO. Algete (Madrid) Nacional

La justificaciéon del impacto ambiental de cada uno de los componentes reflejados en la tabla anterior
se solicitara durante el proceso de licitacion por el cual los fabricantes deberan facilitar el Analisis de
Ciclo de Vida (s/ ISO 14040), ecoetiquetas tipo | (s/ ISO 14024) o tipo Il (s/ ISO 14025), huella de
carbono (s/ ISO 14067, GHG Protocol o PAS 2050), huella hidrica (s/ ISO 14046 o Water Footprint
Network) o huella ambiental (s/ Recomendaciéon de la Comision 2013/179/UE), pudiéndose admitir

cualquier otro protocolo de célculo de impacto medioambiental de reconocido prestigio.

En el anexo, se aporta los certificados ambientales de los materiales instalados.

2 CRITERIOS DE CALIDAD

A continuacion se detalla los criterios de calidad o durabilidad (garantias, estandares de calidad, etc.)

utilizados para seleccionar los distintos componentes.

2.1 LUMINARIAS

Los criterios de calidad minimos exigibles, pudiendo mejorar con la inclusién de criterios objetivos en
los Pliegos de la licitacion, para las luminarias LED es:

— Garantia minima de producto de 10 afos.
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— Aislamiento clase Il.

— Nivel de proteccion IK10

—  Flujo hemisférico superior inferior a 1%
— L70B10 > 100.000 h

— Conectividad sistema de telegestion por PLC a través lineas de alimentacion.

3 IMPACTO EMPRESARIAL

Seguidamente, se analiza el impacto sobre PYMES y auténomos que se espera que tenga la puesta
en marcha y mantenimiento proyecto, y estimacion de su impacto sobre el empleo local y sobre la
cadena de valor industrial local, regional y nacional.

3.1 EMPLEO LOCAL

La colocacion de puntos de renovacion de alumbrado necesitara de mano de obra que debera
consumir en los locales de la localidad aumentando sus ventas. Durante la ejecucion del contrato el
equipo de trabajo ha pernoctado en la localidad para atender posibles averias que pudieran surgir
durante el periodo de ejecucion.

3.2 CADENA DE VALOR INDUSTRIAL LOCAL

La renovacion de alumbrado precisa de pequefio material que generalmente se compra en las
ferreterias o almacenes cercanos a la obra, creando un aumento en las cajas de ventas de estos
establecimientos. Las luminarias del fabricante ARTESOLAR con sede en la provincia de Toledo han

permitido generar valor econémico e industrial.

3.3 CADENA DE VALOR INDUSTRIAL REGIONAL

La renovacion de alumbrado precisa la fabricacion y ensamblajes de los componentes por lo que
repercute favorablemente en el tejido industrial nacional y regional traccionados por la necesidad de
compra de estos elementos. Las luminarias del fabricante ARTESOLAR con sede en la provincia de
Toledo han permitido generar valor econdmico e industrial, en particular en la comunidad de Castilla -

La Mancha.

3.4 CADENA DE VALOR INDUSTRIAL NACIONAL

De igual forma, la renovacion de alumbrado con telegestion precisa de un sistema cloud de gestion

donde para mantener las maximas garantias los servidores se situaran en Espafia generando valor
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dentro de este sector. La telegestion instalada por el fabricante SOLAR POWER INNOVATIONS con

sede en Madrid permite generar valor a nivel nacional.

4 |IMPACTO SOCIAL

En este apartado se analizan los impactos positivos previstos sobre el municipio y el entorno en
términos sociales, en particular en relacion con el reto demografico, asi como ambientales y

econoémicos.

41 RETO DEMOGRAFICO

La renovacién de alumbrado con telegestidon precisa de personal cualificado capaz de interactuar con
la plataforma y sacar el maximo partido de ella, lo que conlleva la formacion y/o contratacion de
personal especialista generando por tanto empleo, riqueza y asentamiento de la poblacion. La
instalacién de una plataforma de telegestion del fabricante SOLAR POWER INNOVATIONS con sede
en Madrid permite el mantenimiento de los puestos de trabajo tanto a nivel provincial como en el
propio ayuntamiento al tener que disponer de una persona, en el propio ayuntamiento de Titulcia,

para el uso y manejo de la plataforma, tras la formacion recibida por el propio proveedor.

4.2 AMBIENTALES

Las luminarias disponen certificado Starlight lo que obliga a cumplir unos requisitos muy exigentes en
temas de contaminacion luminica. Ademas, la disposicion de la plataforma de telegestion permite
adecuar los niveles luminicos a las condiciones de la vias limitando ain mas la contaminacion

luminica y reduciendo el consumo de energia.

4.3 ECONOMICOS

La renovacion de alumbrado con criterios de Starlight permite ofrecer otro recurso turistico
desarrollando el astroturismo. Esto conlleva la realizacion de un analisis mas profundo para la
detecciéon de miradores astrondmicos y llevar a cabo un proceso de auditoria y evaluacion de la
contaminacion luminica no solo producido por el Ayuntamiento de Urda sino por los ayuntamientos
colindantes. En cualquier caso, el uso de estos criterios favorece la disposicion de estos miradores y
sirve como referente a nivel comarcal para que otros ayuntamientos adecuen sus instalaciones de

alumbrado para reducir la contaminacion luminica conjunta.
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5 PLAN DE FORMACION

El personal municipal ha recibido una formacién explicita y concreta sobre el uso y manejo de la
plataforma de telegestion para sacar el maximo partido de la misma, con objeto de reducir la

contaminacion luminica y fomentar el ahorro de energia.

Esta accion formativa sigue la metodologia Human Centered Design comunmente utilizado en marcos
de diseno y gestion que desarrolla soluciones a los problemas al involucrar la perspectiva humana en
todos los pasos del proceso de resolucién de problemas. Dicha metodologia ha permitido la
adecuacion de los contenidos y focalizacién de los conceptos aprendidos a los objetivos concretos de

las necesidades del Ayuntamiento de Titulcia.

Por otro lado, los cursos previstos de monitores y guias Starlight estan sujetos a la disponibilidad de

la propia Fundacién para poder llevarse a cabo.

En Titulcia, a 13 de enero de 2025

Fi rmado por N ETO SANDOVAL GONZALEZ NI COLAS DAVID - ***2290** el dia 19/01/2025 con
un certificado emtido por AC FNMI Usuari os

Fdo.: David Nieto-Sandoval Gonzalez-Nicolas
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END OF LIFE INSTRUCTION
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END OF LIFE INSTRUCTION

1. Purpose and Basic Description

This product family is in the scope of European Union directive 2012/19/EU on Waste
Electrical and Electronic Equipment (WEEE). The product family must be disposed ac-
cording to the legislation of the country. This the end-of-life instructions is intended for
use by customers and recycling companies which outline the responsible recycling or
disposal method of the ABB product.

SH200 MCB Home series products are terminal distribution protection product with
overload and short circuit protection. Different models of products and better electri-
cal performance, comply with IEC/EN 60898-1 allowing their use in residential applica-
tions.

2. Dismantling instructions

2.1. More than 1 pole product:

In case of more than 1 pole, first, the handle toggle® and the two marked rivets® should be
removed to split the product into simple poles.

*Then, there are some intermediate pieces that can then be easily removed®.

2.2. 1poleproduct:

On that point, all single poles will be dismantling on the same way.

Firstly, remove the rivets (only 4 rivets left in products of more than 1 pole), then you
will be able to take out the cover and access to all the internal parts.

SECURITY LEVEL DOCUMENT ID. REV. LANG. PAGE

Public 9AKK108469A7115 «C en 3/5




END OF LIFE INSTRUCTION

The different parts will be extracted until reaching the configuration of the figure below.

*Rounded parts have soldered or riveted pieces that cannot be manually disassembled.

SECURITY LEVEL DOCUMENT ID. REV. LANG. PAGE
Public 9AKK108469A7115 C en 4/5




END OF LIFE INSTRUCTION

3. Constituent materials
SH200(T)(L),SJ200 (T)(L) , SE200(L)(MDC), SF200(M)(MDC), R200

Plastics Metals Packaging

PAB 35.9% Steel 40.4% Paper 11.5%

Others 2.3% Copper 4.2% Wood 3.4%
Aluminum 1.6% Others 0.7%

*% of total weight for one pole.

4. Additional Information

SH200(T)(L),SJ200 (T)(L) , SE200(L)(MDC), SF200(M)(MDC), R200

Weight per Pole 87.04 g
Overall dimensions (H x D x W) 88 x 69 x 17.5 mm
SECURITY LEVEL DOCUMENT ID. REV. LANG. PAGE
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COMPACT MCB- 5200 (..M, SC.., ..L, SZ.., ST.., .MTUC, .MT & ..MUC) FAMILY

PEP ecopassport®
Product Environmental Profile
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Registration number: ABBG-00561-V01.01-EN Drafting rules: PCR-ed4-EN-2021 09 06
Contact information: email: EPD_ELSB@abb.com Supplemented by: PSR-0005-ed3.1-EN-2023 12 08
Verifier accreditation number: VH45 Information and reference documents: Www.pep-ecopassport.org
Date of issue: December-24 Validity period: 5 years

of the ion and data in i with 1SO 14025: 2006

Internal: D External:

The PCR review was conducted by a panel of experts chaired by Julie Orgelet (Ddemain)

PEPs are compliant with XP C08-100-1:2016 and EN 50693:2019 or NF E38-500 :2022
The components of the present PEP may not be compared with components from any other program.

PORT.

Document complies with 1SO 14025:2006 "Environmental labels and declarations. Type Ill environmental declarations"

© Copyright 2024 ABB. All rights reserved. Security level: PUBLIC Page: /11




@ ABB Purpose & Embedding Sustainability

=

ABB is committed to continually promoting and embedding sustainability across its
operations and value chain, aspiring to become a role model for others to follow.

With its ABB Purpose, ABB is focusing on reducing harmful emissions, preserving natural
resources and championing ethical and humane behavior.

The contect of this PEP cannot be compared with the content based on another

program/database.

Scan QR code for more information

General information

Reference product

Description of the product

Functional unit

Other products covered

Manufacturing address

2CDS251001R1165 - S201-B16

Miniature Circuit Breaker -1P-B -16 A, 230/400 V AC, B Curve, 6kA ,
MCB is used of Domestic and Commercial buildings as well as for
industrial applications.

Protect the installation from overloads and short circuits in a circuit
with rated voltage 230/400 Volt, rated current 16A, with 1 pole, a
rated breaking capacity 6kA, the tripping curve B,
Household/Commercial applications, and the reference service life of
the product is 20 years.

It is a "Product family declaration" which covers Miniature Circuit
Breaker (MCB) S200, S200M, SC200, S200L, SZ200, ST200,
S200MTUC, S200MT & S200MUC of S200 family with Standard
Product Characteristics;

Rated current (In): 0.2, 0.3,0.5,0.75 1, 1.6, 2, 3, 4, 6, 8, 10, 13, 16, 20, 25,
32,40, 50 & 63A;

Rated Voltage (Ue): 230/400 V;

Number of Poles (Np): 1 to 4 Poles, 1Poles+N & 3Pole +N; Rated
Breaking Capacity(lcn): 6 kA & 10 kA;

Tripping Curve (Cd): B,C &D

ABB STOTZ-KONTAKT GmbH, Eppelheimer Str. 82, 69123
HEIDELBERG
www.abb.de/stotz-kontakt; www.new.abb.com,

© Copyright 2024 ABB. All rights reserved. Registration num: ABBG-00561-V01.01-EN Security level: PUBLIC Page: 2/11
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aill| Constituent Materials

8.7%

" Plastics 40.13g " Metals 72.95g ™ Others10.78 g

Total weight of reference product and packaging 123.9

9
Plastics as % of weight Metals as % of weight Others as % of weight
Name and CAS . Name and CAS . Name and CAS .
Weight% Weight% Weight%
number number number
PAGI
 57ass 30.4 Steel 50.5 Carton 8.6
Reinforced
Miscellaneous
POM 1.4 C 5.6 0.1
opper Other material
Miscellaneous )
. 0.6 Aluminum 2.3 Other 3
Plastics
Miscellaneous
0.5
Metals
Weight is included with packaging material
© Copyright 2024 ABB. All rights reserved. Registration num: ABBG-00561-V01.01-EN Security level: PUBLIC Page: 3/11
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Additional Information

Manufacturing

Distribution

Installation

Use

End of life

Manufacturing location is certified with DIN EN ISO 14001, DIN
EN ISO 9001, DIN ISO 45001, DIN EN ISO 50001 and ISO/TS 22163

Includes the transportation of product including packaging from
the manufacturer's last logistic platform to the End User. Is
modelled by considering the average distances from
manufacturing site to distance at delivery end user.

No energy required during installation. End of life of product
packaging considered in installation phase.

MCB does not required any maintenance and consumables or
spares during its life time. Total consumption of energy during
its life is 2.1024 kWh calculated as per PSR

PCR Default scenario considered. A value of 1000 km transport by
lorry is used for transportation from the installation site to the
final end of life treatment as per PCR.

© Copyright 2024 ABB. All rights reserved.

Registration num: ABBG-00561-V01.01-EN Security level: PUBLIC Page: 4/11
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!Jl'_ Environmental Impacts

Reference lifetime 20 years

Product category Circuit Breakers

Installation carried out manually. Packaging material generated

Installation elements
as waste

At loading rate 15% of rated current (In) in continuous operation.
Use scenario And use time rate 30% of reference lifetime (RLT). Total Energy

consumption is 2.1024 kWh

Geographical representativeness Global

Technology is specific to ABB MCBs which is common for all ABB

Technological representativeness . .
9 P manufacturing factories at global level

Software and database used SimaPro 9.6.0.1 & Ecoinvent 3.10

Energy model used

Manufacturing Electricity Medium Voltage, Global
Installation Electricity Low Voltage, Medium & High Voltage, Global
Use Electricity Medium Voltage, Global
End of life Electricity Low Voltage, Medium & High Voltage, Global
© Copyright 2024 ABB. All rights reserved. Registration num: ABBG-00561-V01.01-EN Security level: PUBLIC Page: 5/11
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Common base of mandatory indicators

% Environmental Impact per Life Cycle Stage of Reference Product

WDP I ——
ADP-fossil N
ADP-minerals & metals  E———
POPCD
EP-terrestrial I
EP-marine
EP-freshwater
AP
ODP I
GWP-total
GWP-luluc
GWP-fossil

0% 20% 40% 60% 80% 100%
B Manufacturing Distribution MInstallation ®MUse MEnd of life

Environmental impact indicators

. . Manufacturin Distribut . End of
Indicator Unit Total . Installation Use )
g ion life
Total kg CO2eq.  222E+00 8.21E-01 9.78E-02 8.15E-03 116E+00  136E-O1
Fossil kg CO2eq.  2.11E+00 7.85E-01 9.77E-02 4.42E-04 LO9E+00  134E-O1
GWP
Biogenic kg CO2eq.  1.09E-01 2.99E-02 3.92E-05 7.71E-03 6.88E-02  2.20E-03
Luluc kg CO2eq.  7.89E-03 5.70E-03 1.82E-05 1.89E-07 2.13E-03  3.62E-05
kg CFC-11
ODP 9 eq 2.55E-08 9.73E-09 1.53E-09 4.63E-12 1.37E-08 5.68E-10
AP H+ eq. 1.65E-02 1.08E-02 7.68E-04 2.05E-06 477E-03  1.90E-04
Freshwater kg P eq. 1.66E-03 6.87E-04 2.68E-06 6.79E-08 9.50E-04  211E-05
EP Marine kg N eq. 2.26E-03 1.10E-03 2.33E-04 2.01E-06 8.77E-04  5.14E-05
Terrestrial molNeq.  2.27E-02 1.19E-02 2.56E-03 7.31E-06 7.64E-03  5.00E-04
kg NMVOC
POPCD 9 eq 7.50E-03 3.89E-03 7.91E-04 2.48E-06 2.64E-03 1.72E-04
Minerals &
kgSBeq.  141E-04 1.39E-04 7.77€-08 2.03E-09 1.57E-06 2.10E-07
ADP metals
Fossil M) 149E+01 4.96E+00 4.74E-02 1.09E-03 9.68E+00  2.29E-01
WDP m?eq. depr.  6.23E-01 4.35E-01 2.92E-03 2.68E-05 1.72E-01 1.32E-02
Resource use indicators
. . Manufacturin . . End of
Indicator Unit Total Distribution Installation Use lif
g ife
PERE Ml 1.84E+01 2.35E+00 8.36E-03 2.27E-04 3.08E+00  1.30E+01
PERM Ml 1.59E-01 1.59E-01 0.00E+00 0.00E+00 0.00E+00  0.00E+00
PERT Ml 2.03E+01 2.19E+00 8.36E-03 2.27E-04 3.08E+00  1.50E+01
PENRE MJ 3.07E+01 4.96E+00 4.74E-02 1.09E-03 9.67E+00  1.60E+01
PENRM MJ 1.21E+00 1.21E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00
PENRT MJ 3.15E+01 3.75E+00 4.74E-02 1.09E-03 9.67E+00  1.80E+01
© Copyright 2024 ABB. All rights reserved. Registration num: ABBG-00561-V01.01-EN Security level: PUBLIC Page: 6/11
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Common base of mandatory indicators

Use of secondary materials, water, and energy resources

. . . T . End of
Indicator Unit Total Manufacturing Distribution  Installation Use life
i
SM kg 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00
RSF M] 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00
NRSF M] 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00
FW m? 2.55E-02 1.40E-02 9.22E-05 2.50E-06 110E-02  4.40E-04
Waste category indicators
- . . e . End of
Indicator Unit Total Manufacturing Distribution Installation Use lif
ife
HWD kg 2.72E-04 2.25E-04 8.45E-06 2.91E-08 3.48E-05 3.70E-06
N-HWD kg 1.74E-01 7.45E-02 2.40E-02 1.06E-03 4.09E-02 3.40E-02
RWD kg 7.21E-05 1.73E-05 1.52E-07 4.62E-09 5.35E-05 1.10E-06
Output flow indicators
- . . e . End of
Indicator Unit Total Manufacturing Distribution Installation Use lif
ife
CfRu kg 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00
MfR kg 4.04E-02 3.42E-02 0.00E+00 6.19E-03 0.00E+00  0.00E+00
MfER kg 3.80E-03 3.09E-03 0.00E+00 7.17E-04 0.00E+00  0.00E+00
EE M] 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00
Other indicators
Indicator Unit Total
Biogenic Product kg of C  0.00E+00
Carbon Packaging kgof C  5.32E-03
Optional indicators
- . . e . End of )
Indicator Unit Total Manufacturing Distribution Installation Use lif Benefits
ife
Tot PE MJ 5.18E+01 5.94E+00 5.57E-02 1.32E-03 128E+01  3.30E+01 0.00E+00
Efp Diseinc  7.56E-08 5.44E-08 2.35E-09 2.39E-11 146E-08  4.20E-09 0.00E+00
kBq U-
IrHH 2.75E-01 6.62E-02 6.22E-04 1.81E-05 2.04E-01  3.88E-03 0.00E+00
235eq
ETX FW CTUe 3.90E+01 2.34E+01 2.06E-01 5.06E-02 1.47E+01 6.24E-01 0.00E+00
HTX CE CTUh 4.88E-08 4.66E-08 2.27E-10 4.61E-12 1.67E-09 3.03E-10 0.00E+00
HTX N-CE CTUh 1.26E-07 1.00E-07 9.74E-10 2.61E-10 7.84E-09 1.66E-08 0.00E+00
HTX N-CE Pt 1.92E+00 1.28E+00 1.10E-01 8.40E-04 4.49E-01 7.81E-02 0.00E+00
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Extrapolation Factors

For other products than the Reference product covered by this PEP, the environmental impacts for
each phase of the lifecycle are obtained by multiplying the values of the Reference product by the

following coefficients:

* if the coefficient is 1, the impacts of the phase of the life cycle are assimilated to the Reference product, meaning that
the impacts are unchanged in comparison to the Reference product

Manufacturing, Distribution, Installation & EOL phase: To calculate environmental impact of covered product nominal
value of reference product environment category to be multiplied with corresponding rating Impact category's

coefficient, then value to be multiplied by the number of poles.

i.e.y=a*x*n
Where.

a= Coefficient of corresponding rating impact category
y=Homogeneous product environmental category

x=Nominal value of reference product environmental category
n=Number of poles including neutral poles

Extrapolation Factors
Product Series: $200, S200M, SC200, SZ200, Product Series: $200M-UC, S200MT-UC, ST200M,
S200L S200MT
%n < c E 3 c
5 2 g 5 2 g
= : 2 ko 3 g 2 ko 3
& = =

0.2 0.98 0.98 1.00 0.97 1.02 1.02 1.00 1.02
0.3 0.98 0.98 1.00 0.97 1.02 1.02 1.00 1.02
0.5 0.98 0.98 1.00 0.97 1.02 1.02 1.00 1.02
0.75 0.98 0.98 1.00 0.97 1.02 1.02 1.00 1.02
1 0.98 0.98 1.00 0.97 1.02 1.02 1.00 1.02

1.6 0.98 0.98 1.00 0.97 1.02 1.02 1.00 1.02

2 0.98 0.98 1.00 0.97 1.02 1.02 1.00 1.02

3 0.98 0.98 1.00 0.97 1.02 1.02 1.00 1.02

4 0.98 0.98 1.00 0.97 1.02 1.02 1.00 1.02

6 0.98 0.98 1.00 0.97 1.02 1.02 1.00 1.02

8 0.98 0.98 1.00 0.97 1.02 1.02 1.00 1.02

10 1.00 1.00 1.00 1.00 1.04 1.04 1.00 1.04

13 1.00 1.00 1.00 1.00 1.04 1.04 1.00 1.04

16 1.00 1.00 1.00 1.00 1.04 1.04 1.00 1.04

20 1.00 1.00 1.00 1.00 1.04 1.04 1.00 1.04

25 1.00 1.00 1.00 1.00 1.04 1.04 1.00 1.04

32 1.04 1.04 1.00 1.04 1.08 1.08 1.00 1.09

40 1.04 1.04 1.00 1.04 1.08 1.08 1.00 1.09

50 1.04 1.04 1.00 1.04 1.08 1.08 1.00 1.09

63 1.04 1.04 1.00 1.04 1.08 1.08 1.00 1.09
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Extrapolation Factors

Use phase: To calculate the environmental impact of covered product nominal value of reference product
environment category to be multiplied with corresponding rating w.r.t tripping curve’s coefficient, and

then value to be multiplied by the number of poles. i.e. y=a*x*n

Where

a= Coefficient of corresponding rating w.r.t tripping curve
y= Homogeneous product environmental category

x=Nominal value of reference product environmental category.

n=Number of poles including neutral poles

= Extrapolation Factors
E Use Phase
E B, C, D Tripping Curve | K Tripping Curve | Z Tripping Curve
0.2 NA 0.50 NA
0.3 NA 0.75 NA
0.5 0.75 0.50 1.25
0.75 NA 0.50 NA
1 0.75 0.75 1.25
1.6 0.75 1.00 1.50
2 0.75 0.75 1.25
3 0.75 0.75 1.25
4 0.75 0.75 1.25
6 0.50 1.00 1.50
8 0.75 0.50 1.00
10 0.75 1.50 1.25
13 1.00 1.25 NA
16 1.00 1.00 1.50
20 1.25 1.00 1.25
25 1.50 1.25 1.50
32 1.25 1.75 2.00
40 2.00 2.00 2.00
50 2.00 2.00 2.25
63 2.50 2.75 2.75

Coefficients listed above for use phase applicable for all i.e. 5200, SC200, SZ200, S200L,
S200M, S200M-UC, S200MT-US, ST200M, S200MT.
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Glossary

Environmental impact Indicators

GWP-total Global Warming Potential total (Climate hange)

GWP-fossil Global Warming Potential fossil

GWP-biogenic Global Warming Potential biogenic

GWP-luluc Global Warming Potential land use and land use change
ODP Depletion potential of the stratospheric ozone layer
Acidification potential
EP-freshwater Eutrophication potential - freshwater compartment
EP-marine Eutrophication potential - fraction of nutrients reachin marine end compartment
EP-terrestrial Eutrophication potential - Accumulated Exceedance
POCP Formation potential of tropospheric ozone
ADP-m&m Abiotic Depletion for non-fossil resources potential
ADP-fossil Abiotic Depletion for fossil resources potential, WDP
WDP Water deprivation potential

Resource indicators

PENRE Use of non-renewable primary energy excluding renewable primary energy resources used as raw material
PENRM Use of non-renewable primary energy resources used as raw material
PENRT Total use of non-renewable primary energy resources (primary energy and primary energy resources used as
raw materials
PERE Use of renewable primary energy excluding non-renewable primary energy resources used as raw material.
PERM Use of renewable primary energy resources used as raw material
PERT Total use of renewable primary energy resources (primary energy and primary energy resources used as raw
materials)
Secondary materials, water and energy resources I Waste category indicators
SM Use of secundary materials HWD Hazardous waste disposed
RSF Use of renewable secondary fuels N-HWD Non-hazardous waste disposed
NRSF Use of non-renewable secondary fuels RWD Radioactive waste disposed
FwW Net use of fresh water
Output flow indicators I Optional indicators
CfRu Components for re-use Tot PE Total use of primary energy during the life
MfR Materials for recycling cycle
MfER Materials for energy recovery Efp Emissions of Fine particles
EE Exported Energy IrHH lonizing radiation, human health
ETX FW Ecotoxicity, freshwater
HTX CE Human toxicity, carcinogenic effects
HTX N-CE Human toxicity, non-carcinogenic effects
IrLs Impact related to Land use / soil quality
Copyright 2024 ABB. All rights reserved. Registration num: ABBG-00561-V01.01-EN Security level: PUBLIC Page: 10/11
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PRODUCT ENVIRONMENTAL PROFILE

Environmental Product Declaration
AF(S)09/12/16(Z)(B) Contactors &
NF(Z)(B)22E,31E,40E,44E,53E,62E,71E,80E &
NF(Z)33/11, NF(Z)51/11 Contactors Relays
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EPD Owner

Manufacturer name and
address

Company contact

Reference product

Description of the
product

Functional unit

Other products covered

Reference lifetime

Product category

Use Scenario

Geographical
representativeness

Technological
representativeness

LCA Study
EPD type
EPD scope

Year of reported primary
data

ABB France, 11 rue D'Arsonval, Chassieu, France

ABB France, 11 rue D'Arsonval, Chassieu, France

AF09-30-10 Contactor

The AF09-30-10 is a 3 pole - 690 V IEC or 600 UL contactor with 1 built-in auxiliary

contact and screw terminals, controlling motors up to 4 kW / 400V AC (AC-3) or5 hp /

480 V UL and switching power circuits up to 25 A (AC-1) or 25 A UL general use.Thanks to

the AF technology, the contactor has a wide control voltage range (100-250 V 50/60 Hz

and DC), managing large control voltage variations, reducing panel energy

consumptions, and ensuring distinct operations in unstable networks. Furthermore,

surge protection is built-in, offering a compact solution.

The Functional Unit is to establish and cut off the supply of a downstream installation

from an electrical characterized by the composition of the poles or type of contacts

NO/NC: 2/2,3/0,3/1,4/0,4/4,5/1,6/2,7/1,8/0, a rated voltage of Ue, a rated current I,

a control circuit voltage U, with Ny poles, and Industrial application areas, according to

the appropriate use scenario, and during the reference service life of the product of 20

years.

Maximum Power Circuit Voltage U, [V]: 690V

Maximum allowed intensity by

the power circuit I, [A]: 9.5A/12.5A/18A

Rated Control Circuit Voltage U [V]: 24-500V

Number of poles: 3/4/8

The PEP covers offerings for:

- 3-pole contactors AF09, AF12, AF16: AF09/12/16/(Z)(B)-30-10(K)(RT);
AF09/12/16/(Z)(B)-30-01(K)(RT), AF(S)09/12/16(Z)-30-22;

- 4-pole contactors AF09, AF16: AF09/16(Z)(B)-40-00(K)(RT); AF09/16(Z)(B)-22-
O0(K)(RT)

- 4-pole contactor relays NF(Z)(B)22E,31E,44E(K)(RT)

- 8-pole contactor relays NF(Z)(B)44E,53E,62E,71E,80E(K)(RT), NF(Z)33/11, NF(Z)51/11

20 years
Electrical, Electronic and HVAC-R Products

The use phase has been modeled based on the sales mix data (2022), and the
corresponding low voltage electricity countries mix

Raw materials & Manufacturing: [Europe / Global]
Assembly: [France]

Distribution / Use: [Global] specific sales mix
EolL: [Global]

Materials and processes data are specific for the production of
AF09-30-10 Contactor

This study is based on the LCA study described in the LCA report 1SBD250584E0004
Product Family Declaration
“Cradle to grave”

2022

LCA software SimaPro 9.5.0.1 (2023)

LCl database ecoinvent v3.9 (2023)

LCIA methodology EN 50693:2019
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@ABB Purpose & Embedding Sustainability

ABB is a leading global technology company that energizes the transformation of society and
industry to achieve a more productive, sustainable future. By connecting software to its
electrification, robotics, automation and motion portfolio, ABB pushes the boundaries of technology
to drive performance to new levels. With a history of excellence stretching back more than 130 years,
ABB'’s success is driven by about 110 thousand talented employees in over 100 countries.

ABB's Electrification business offers a wide-ranging portfolio of products, digital solutions and
services, from substation to socket, enabling safe, smart and sustainable electrification. Offerings
encompass digital and connected innovations for low voltage and medium voltage, including EV
infrastructure, solar inverters, modular substations, distribution automation, power protection,
wiring accessories, switchgear, enclosures, cabling, sensing and control.

ABB is committed to continually promoting and embedding sustainability across its operations and
value chain, aspiring to become a role model for others to follow. With its ABB Purpose, ABB is
focusing on reducing harmful emissions, preserving natural resources and championing ethical and
humane behavior.

General Information

The ABB facility located in Chassieu, is for the Smart Power Division, the competence center for
Contactors <100A and >9A.

All the products are produced in an automated system with precision and accuracy. These are
supplied to utilities, industrial, and tertiary sector customers.

ABB adopts and implements for its own activities an integrated Quality/Environmental/Health
Management System in compliance with the following

standards:

SS-EN ISO 9001: 2015 - Quality Management Systems- Requirements

SS-EN ISO 14001: 2015 - Environmental management systems - Requirements with guidance for use

AF contactors are most commonly used for controlling electric motors and switch various none-
motor loads. Contactors can break current over a wide range of currents, from a few amperes to
thousands of amperes, and voltages up to 1000V AC.
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AF Contactors Product cluster

Product cluster declared in this PEP includes the following AF(S)09/12/16(Z)(B) Contactors
NF(Z)(B)22E, 31E, 40E, 44E, 53E, 62E, 71E, 80E Contactor relays:

Number Number
of Main of
Product Range Product il
poles Auxiliary
[Np] poles
AF09/12/16/(Z)(B)-30-10(K)(RT) 5 1
AF09/12/16/(Z)(B)-30-01(K)(RT)
AF(S)09/12/16  AF09/12/16(2)-30-22 3 4
(B/Z/ZB)&  AFS09/12/16(Z)-30-22(K) 3 4
NF(B/Z/ZB)22 AF09/16(Z)(B)-40-00(K)(RT) - 0
/31/40/44/53 AF09/16(Z)(B)-22-00(K)(RT)
/62/71/80 NF(Z)(B)22E,31E,44E(K)(RT) 0 4
NF(Z)(B)44E,53E,62E,71E,80E(K)(RT) o B

NF(Z)33/11, NF(Z)51/11

Table 1: Technical characteristics of AF(S)09/12/16(Z)(B) Contactors & NF(Z)(B)22E,31E,40E,44E,62E,80E Contactor

The accessories associated with these products are also included in the study.

Reference Product:

Relays.

Max.
Rated
Operatin
g Voltage
[U.]

690V

690V
690V

690V
690V
690V

Max. Rated

Current of

Main poles
[le {acail

9.5A/12.5A/18A

9.5A/12.5A/18A
9.5A/12.5A/18A

9.5A/18A
OA
OA

The reference product for the LCA of the complete range of AF(S)09/12/16(Z)(B) &
NF(Z)(B)22E,31E,40E,44E,62E,80E) is AF09-30-10 (3-pole).

Constituent Materials

Rated
Current
of Aux.

poles

[5]

6A

6A
6A

6A
6A

Rated
Control
Circuit
Voltage
[U]

24-500V

24-500V
24-250V

24-500V
24-500V
24-500V

~~ The AF09-30-10 weights about 0.292 kg including its installed accessories, packaging, and paper
documentation.
AF09-30-10
Materials Name IEC 62474 MC (] %
Steel M-119 111.61 38.1%
Cu and Cu Alloys M-121 56.74 19.4%
Metals .
Stainless Steel M-100 2.54 0.9%
Precious Metals M-159 0.57 0.2%
. Polyamide M-258 103.92 35.5%
Plastics
Elastomer M-320 0.12 <0.1
Paper/Cardboard M-341 10.21 3.5%
Other
Others N/A 7.06 2.4%
Total 292.79 100.0%
Table 2: Weight of materials AF09-30-10
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Paper/Cardboard 3.5% Others 2.4%

Elastomer <0.1% |‘ '

Steel
38.1%
Polyamide
35.5%
Precious Metals 0.2% / Cu and Cu Alloys
19.4%

Stainless Steel 0.9%

Figure 1: Composition of AF65-30-00

Along the whole AF(S)09/12/16(Z)(B) & NF(Z)(B)22E,31E,40E,44E,62E,80E product cluster, a set of different
build configurations have been covered by this analysis.

Packaging weighs 10.21g, with the following substance composition:

Material Unit Total %
Corrugated Cardboard g 9.97 3.4%
Cardboard and Paper g 0.24 <0.1%
Total 10.21 3.5%

Table 3: Weight of Packaging for AF09-30-10

Official declarations 2CMT2021-006277 [10] and 2CMT2021-006202 [11] states compliance of ABB
AF Contactors respectively to RoHS and REACH regulations; 2CMT2021-006277 [10] provides
exemptions considered for RoOHS while 2CMT2021-006202 [11] lists REACH substances presentin a
concentration above 0.1% adding reference to products where involved parts are mounted.

Functional unit and Reference Flow

The Functional Unit is to establish and cut off the supply of a downstream installation from an electrical
characterized by the composition of the poles or type of contacts NO/NC: 2/2,3/0, 3/1,4/0,4/4,5/1,
6/2,7/1, 8/0, a rated voltage of U., a rated current l,, a control circuit voltage Uc, with Np poles, and
Industrial application areas, according to the appropriate use scenario, and during the reference service
life of the product of 20 years. (table 1)

The Reference Flow of the study is a single Contactor (including its packaging and accessories) with
mass described, table 2.
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System boundaries and life cycle stages

The life cycle of the Contactor, an EEPS (Electronic and Electrical Products and Systems), is a “from cradle
to grave” analysis and covers the following main life cycle stages: manufacturing, including the relevant
acquisition of raw material, preparation of semi-finished goods, etc. and processing steps; distribution;
installation, including the relevant steps for the preparation of the product for use; use including the
required maintenance steps within the RSL (reference service life of the product) associated to the
reference product; end-of-life stage, including the necessary steps until final disposal or recovery of the
product system.

The following table shows the stages of the product life cycle and the information stages according to EN
50693:2019 [3] for the evaluation of electronic and electrical products and systems.

End-of-Life

Manufacturing Distribution Installation Use o
EoL

Acquisition of raw materials

Installation

Transport to manufacturing site Deinstallation

Transport to distributor/ EoL

Components/parts manufacturin Usage ;
P & g logistic center treatment of 9 Collection and
Assembly generated Maintenance transport
Transport to place of use
Packaging LS EolL treatment
(packaging)

EoL treatment of generated waste

Table 4: Phases for the evaluation of construction products according to EN50693:2019 [3].

Temporal and geographical boundaries

The ABB component suppliers are sourced all over the world. All primary data collected are from 2022,
which is a representative production year. Secondary data are also representative for this year, as provided
by ecoinvent [6].

The selected ecoinvent [6] processes in the LCA model have a global representativeness, due to the unclear
origin of each component. In this way, a conservative approach has been adopted.

Boundaries in the life cycle

As indicated in the PCR capital goods such as buildings, machinery, tools and infrastructure, the
packaging for internal transport which cannot be allocated directly to the production of the reference
product, may be excluded from the system boundary.

Infrastructures, when present, such as processes deriving from the ecoinvent [6] database have not been
excluded.
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Data quality

In this LCA, both primary and secondary data are used. Site specific foreground data have been provided
by ABB. Main data sources are the bill of materials & drawings which are available on the ERP (SAP) &
Windchill. For all processes for which primary are not available, generic data originating from the ecoinvent
database [6], allocation cut-off by classification, are used. The ecoinvent database available in the SimaPro
software [7] is used for the calculations.

The data quality characterized by quantitative and qualitative aspects, is presented in Appendix 1. Each
data quality parameter has been rated according to DQR tables from Chapter 7.19.2.2 of the Product
Environmental Footprint Guide v.6.3 to give an indication of geography, technology and temporal
representativeness.

Environmental impact indicators

The information obtained from the inventory analysis is aggregated according to the effects related to
the various environmental issues. According to “PCR-ed4-EN-2021 09 06” and EN 50693 [3] the
environmental impact indicators must be determined using the characterization factors and impact
assessment methods specified in EN 15804:2012+A2:2019 [8].

PCR-ed4-EN-2021 09 06 and the EN 50693:2019 [3] standard establish four indicators for GWP: GWP (total)
which includes all greenhouse gases; GWP (fossil fuels); GWP (biogenic) which includes the emissions and
absorption of biogenic carbon dioxide and biogenic carbon stored in the product; GWP (land use) - land
use and land use transformation. Other indicators as per the PCR[1].

Allocation rules

Allocation coefficients are based on the AF(S)09(Z)(B) line’s occupancy area for electricity consumption
since, apart from assembly processes, the whole production line is temperature-regulated throughout
the year. The allocation of the total amount of waste generated by the production line and water
consumption, has been based on this criterion.

Limitations and simplifications

Raw materials life cycle stage includes the extraction of raw materials as well as the transport distances
to the manufacturing suppliers. These distances are assumed to be 1000 km as per PCR. This distance has
been added to the one already included in the market processes used for the model, as a result of a
conservative choice made by the LCA operators.

Production, use and disposal of the packaging of components and semi-finished intermediates from raw
materials extraction up to the factory gate has been included with the assumption as per PSR-0005-ed3-
EN- 2023 06 06 “Product Specific Rules for Electrical Switchgear and Control gear Solutions” Section
3.1.5.1.3. Packaging of raw materials and components. An average packaging content of 5% of the mass
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1R

of the reference equipment (equipment + packaging) has been considered, broken down as follows: Wood
50%, Cardboard 40%, Low-density polyethylene 10%.

Surface treatments like galvanizing, tin and silver plating as well as their related transport processes (back
and forth from the finishing suppliers) have been considered in the LCA model.

Scraps for metal working and plastic processes are included when already defined in ecoinvent[6].

Energy Models

EN
15804:2012
+A2:2019
module

LCA Stage Energy model Notes

El ici RER k f
Raw material ectricity, { 1 market group for

. | Cut-off Based on materials and
extraction and Al-A2 . . . .
rocessin Electricity, {GLO}| market group supplier locations
P 9 for | Cut-off
. . Specific Energy model for
Manufacturing A3 E::?cctnaty, IR e e e oo e e manufacturing
plant, 100% renewable
InstaIIat]on Electricity, {GLO}| market group
(Packaging A5
for | Cut-off
Eol)
Ui B1 Electricity, [countrylx | market for| Low voltage, ba§ed on 2022
Cut-off, S ** country sales mix
Electricity, {GLO}| market group
Eol CE for | Cut-off

Table 5: Energy models used in each LCA stage
** Please refer the use phase page 11 for further description

Inventory analysis

In this LCA, both primary and secondary data are used. Site specific foreground data have been provided
by ABB. For data collection, Bills of Material (BOM) extracted from ABB's internal SAP software were used.
They are a list of all the components and assemblies that constitute the finished product, organized by
level. Each item is matched with its code, quantity, weight and supplier. The BOMs were then processed,
adding material, surface area and other weight data, taken from technical drawings. Finally, the
manufacturing process and surface treatment were assigned, according to information provided by R&D
personnel. Road distances between the suppliers and ABB were calculated using Google Maps, and marine
distances using Distances & Time (Searates).
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https://www.searates.com/services/distances-time

All primary data collected from ABB are from 2022, which was a representative production year. The
ecoinvent v3.9 cut-off by classification system processes [6] are used to model the background system of
the processes.

Due to a lot of components in the Contactors, raw material inputs have been modelled with data from
ecoinvent representing either a European [RER] or Global [RoW] market coverage based on the supplier’s
location. These datasets are assumed to be representative.

Manufacturing stage

The Contactors are composed of a multitude of components, all of which are made from of numerous
materials. Most of the inputs to the products’ manufacturing stage are already produced component
parts.

The single use packaging as well as paper documentation are also included in the analysis in the
manufacturing stage. ABB receives packaging components from outside suppliers and packages the
Contactors before shipping them.

Most of the inputs to the products’ manufacturing stage are already produced component parts from the
supply chain. In the ABB manufacturing plant, the different components and subassemblies are
assembled into the Contactor. All the semi-finished and ancillary products are produced by ABB’s
suppliers.

The entire AF Contactors suppliers’ network has been modelled with the calculation of each
transportation stage: from the first manufacturing supplier to the next. All the distances from the last
subassembly suppliers’ factories to the ABB manufacturing facility have been calculated.

All the distances from the last subassembly suppliers’ factories to the ABB manufacturing facility have
been calculated.

In the ABB factory, the different components and subassemblies are assembled into the Contactor. All the
semi-finished and ancillary products are produced by ABB'’s suppliers.

The energy mix used for the production phase is representative for ABB Chassieu production site and
includes renewable energy only (Hydroelectric +Solar +Wind +Biogas).

The complete energy mix has been modeled considering the certificate on Guarantee of origins provided
to ABB for the year 2022.

Distribution

The transport distances from ABB manufacturing plant to the distribution centers (regional distribution
centers / local sales organizations) have been calculated considering the specific 2022 sales mix data for
Contactors product cluster (SAP ERP sales data as a source).

Since no specific data is available for the transport distances from the Distribution Centre to place of
actual use (Customer site), distances of 1000 km are assumed (local/domestic transport by lorry,
according to PCR [1]).
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Figure 2: Distribution Methodology

The installation phase only implies manual activities, and no energy is consumed. This phase also includes
the disposal of the packaging of the AF Contactor.

For the disposal of the packaging after installation of the AF Contactor at the end of its life, a transport
distance of 1000 km (according to PCR[1]) was assumed. The chosen transportation datasets from

Ecoinvent [6].

The actual disposal site is unknown and is managed by the customer.

Use

Use and maintenance are modelled according to the PCR [1].

During the use phase, AF Contactor, dissipates some electricity due to power losses. They are calculated
according to the data provided in the catalogue of the AF Contactor and following the PCR [1] & PSR [2]

rules:
Parameters
lu [A] 9-18A
Load Rate [%0] 50
h/year [h] 8760
RSL [years] 20
Time operating coefficient a [%0] 50

Table 6: Use phase parameters

The formula for the calculation of the electricity consumed is shown below and it is described as follows,
where Pys. is the power consumed by the Contactor at a given value of current:

Puse * 8760 * RSL * o

Eyse [kWh]=

use [ ] 1000
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The above calculations have been performed according to the number of poles on which relevant current
flows during use phase.

The Energy model used for this phase has been modeled based on the 2022 actual sales mix data (SAP
ERP sales data as a source). From the Ecoinvent [6] database, the low voltage electricity country mix for
each country(x) has been selected with its respective percentage on the total sales mix (Electricity, low
voltage [country]x | market for | Cut-off, S).

Since no maintenance happens during the use phase, the environmental impacts linked to this procedure
have been considered as null in the analysis.

End of life

The end-of-life stage is modelled according to PCR [1] and IEC/TR 62635 [9]. The percentages for end-of-
life treatments of materials are taken from IEC/TR 62635 [9].

Since no specific data is available, the transport distances from the place of use to the place of disposal
are assumed to be 1000 km (local/domestic transport by lorry, according to PCR [1]).

Disassembly manuals can be provided to the customer to support product disposal.
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Environmental impacts

The following tables show the environmental impact indicators of the life cycle of a single Contactor, as
indicated by PEP Ecopassport PCR and EN 50693:2019 [3]. The indicators are divided into the contribution
of the processes to the different modules (upstream, core and downstream) and stages (manufacturing,
distribution, installation, use and end-of-life).

AF09-30-10

Impact Manufacturing Distribution Installation End of Life
category
GWP-total kg CO2 eq 1.10E+02 2.74E+00 4.02E-01 2.20E-02 1.07E+02 8.57E-02
GWP-fossil kg CO2 eq 1.06E+02 2.71E+00 4.02E-01 2.86E-03 1.03E+02 8.47E-02
GWP-biogenic kg CO2 eq 3.15E+00 2.08E-02 1.15E-04 1.91E-02 3.11E+00 9.48E-04
GWP-luluc kg CO2 eq 4.77E-01 3.39E-03 5.58E-05 1.31E-06 4.73E-01 6.86E-05
ODP kg CFC11 eq 1.16E-06 3.61E-08 6.49E-09 6.08E-11 1.11E-06 8.48E-10
AP mol H+ eq 5.32E-01 4.20E-02 1.86E-03 1.25E-05 4.87E-01 3.99E-04
EP-freshwater kg P eq 9.30E-02 4.98E-03 8.57E-06 2.41E-07 8.80E-02 1.79E-05
EP-marine kg N eq 9.83E-02 5.34E-03 7.20E-04 8.17E-06 9.22E-02 1.03E-04
EP-terrestrial _mol N eq 9.19E-01 5.58E-02 7.73E-03 5.10E-05 8.55E-01 9.64E-04
POCP kg NMVOC eq 2.85E-01 1.60E-02 2.46E-03 1.91E-05 2.66E-01 3.24E-04
ADP-m&m kg Sbeq 2.21E-03 1.43E-03 2.13E-07 7.34E-09 7.83E-04 9.28E-08
ADP-fossil M3 1.53E+03 3.70E+01 5.29E+00 3.96E-02  1.49E+03 8.87E-01
WDP m3 2.49E+01 1.61E+00 1.12E-02 1.96E-04  2.33E+01 7.03E-03
PENRE M3 1.53E+03 3.44E+01 5.29E+00 3.96E-02  1.49E+03 8.87E-01
PENRM M3 2.54E+00 2.54E+00 0.00E+00 0.00E+00  0.00E+00  0.00E+00
PENRT M3 1.53E+03 3.70E+01 5.29E+00 3.96E-02  1.49E+03 8.87E-01
PERE M3 3.08E+02 4.05E+00 2.61E-02 6.23E-04  3.04E+02 6.78E-02
PERM M3 1.74E-01 1.74E-01 0.00E+00 0.00E+00 __ 0.00E+00 __ 0.00E+00
PERT M3 3.09E+02 4.22E+00 2.61E-02 6.23E-04  3.04E+02 6.78E-02
SM kg 8.98E-02 8.98E-02 0.00E+00 0.00E+00  0.00E+00  0.00E+00
RSF M3 0.00E+00 0.00E+00 0.00E+00 0.00E+00 _ 0.00E+00 __ 0.00E+00
NRSF M3 0.00E+00 0.00E+00 0.00E+00 0.00E+00 _ 0.00E+00 __ 0.00E+00
PET M3 1.84E+03 4.12E+01 5.31E+00 4.02E-02 1.79E+03 9.55E-01
FW m3 1.07E+00 4.46E-02 3.92E-04 7.31E-06 1.03E+00 2.70E-04
HWD kg 3.59E-03 2.97E-04 3.52E-05 2.43E-07 3.25E-03 3.34E-06
N-HWD kg 7.98E+00 4.81E-01 6.93E-02 5.83E-03  7.37E+00 5.36E-02
RWD kg 5.37E-03 6.48E-05 5.46E-07 1.26E-08 5.30E-03 9.78E-07
CfR kg 0.00E+00 0.00E+00 0.00E+00 0.00E+00 _ 0.00E+00 __ 0.00E+00
MfR kg 3.19E-01 4.26E-02 0.00E+00 149E-02 __ 0.00E+00 2.62E-01
MfER kg 1.24E-02 8.19E-04 0.00E+00 7.46E-03 _ 0.00E+00  4.08E-03

MJ by energy 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00  0.00E+00
EN vector
Efp disease inc. 2.59E-06 1.93E-07 8.62E-09 2.84E-10 2.38E-06 7.06E-09
IrHH kBq U-235 eq 2.12E+01 2.53E-01 2.39E-03 522E-05  2.09E+01 3.97E-03
ETX FW CTUe 2.83E+02 9.17E+01 2.72E+00 3.05E-02  1.88E+02 3.46E-01
HTX CE CTUh 4.14E-08 7.06E-09 6.03E-11 1.54E-12 3.42E-08 9.08E-11
HTX N-CE CTUh 1.98E-06 4.41E-07 4.91E-09 5.97E-11 1.53E-06 5.53E-09
IrLs Pt 2.89E+02 2.26E+01 1.05E+00 4.00E-02 _ 2.65E+02 6.29E-01

Table 7: Impact indicators for AF09-30-10
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Impact Category Unit Total
Biogenic carbon content of the kg 3.0E-03
product
Biogenic carbon content of the kg 2.9E-02

associated packaging
Table 8: Inventory Flow indicators of AF09-30-10

Environmental impact indicators

GWP-total

GWP-fossil
GWP-biogenic
GWP-luluc
ODP

AP
EP-freshwater

EP-marine

EP-terrestrial
POCP
ADP-m&m
ADP-fossil

WDP

Global Warming Potential total (Climate change)

Global Warming Potential fossil
Global Warming Potential biogenic
Global Warming Potential land use and land use change

Depletion potential of the stratospheric ozone layer

Acidification potential
Eutrophication potential - freshwater compartment

Eutrophication potential - fraction of nutrients reaching
marine end compartment

Eutrophication potential -Accumulated Exceedance
Formation potential of tropospheric ozone

Abiotic Depletion for non-fossil resources potential
Abiotic Depletion for fossil resources potential, WDP

Water deprivation potential.

Resource use indicators

PENRE

PENRM

PENRT

PERE

PERM
PERT

PET

Use of non-renewable primary energy excluding renewable
primary energy resources used as raw material

Use of non-renewable primary energy resources used as raw
material

Total use of non-renewable primary energy resources (primary
energy and primary energy resources used as raw materials)

Use of renewable primary energy excluding non-renewable
primary energy resources used as raw material

Use of renewable primary energy resources used as raw material

Total use of renewable primary energy resources (primary energy
and primary energy resources used as raw materials)
Total use of primary energy in the lifecyle

Secondary materials, water and energy resources

SM Use of secondary materials

RSF Use of renewable secondary fuels

NRSF Use of non-renewable secondary fuels
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FW

FW: Net use of fresh water

Waste category indicators

HWD Hazardous waste disposed
N-HWD Non-hazardous waste disposed
RWD Radioactive waste disposed

Output flow indicators

CfR Component for reuse
MfR Materials for recycling
MfER Materials for energy recovery
EN Exported energy
Others indicators
Efp Emissions of Fine particles
IrHH lonizing radiation, human health
ETX FW Ecotoxicity, freshwater
HTX CE Human toxicity, carcinogenic effects
HTX N-CE Human toxicity, non-carcinogenic effects
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Extrapolation for Homogeneous environmental family

This LCA covers different build configurations than the representative product from the IEC and UL

types. All the analyzed configurations have the same main functionality, product standards and

manufacturing technology. The different life cycle stages can be extrapolated to other products of the
same homogeneous environmental family by applying a rule of proportionality to the parameters in the
following tables, divided by different life cycle stages.

o3
2 o = »
c - ] =
5| F| 8|y S| e | % 5 | %
+ ] o 2 = c
Product 8 8 3 3 g = e E §
HAH IR AR ERE
n 1 1 1 n w n
5| 5| & |5 |lo| | & |&|& |8 (|2l 3|3
AF09/12/16(Z)(B)-30-01;
AF09/12/16(Z)(B)-30-10;
AF09/16(Z)-40-00; 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
AF09/16(Z)-22-00;
NF(Z)22E,31E,40E(K)
NFZB44E,62E,80E(RT) 0.880.88) 091 |085|053]093|0.82]|0.81]078]|0.82]|0.73|0.88 | 0.99
NF(Z)44E,53E,62E,71E,80E 0.93]1093|088|093|0.74( 119|098 091 |091)|094|0.81]|0.93 | 1.06
NF(Z)44E,53E,62E,71E,80EK | 1.15 | 1.16 [ 095 | 115 | 106 | 111 | 1.11 | 115 | 113 | 1.14 | 113 | 1.16 | 119
AF09/12/16(Z)BRT;
NF(Z)B22E,31E,40E(RT) 111 | 111 ({ 093 | 109|104 109|106 | 109 | 108|108 |1.05| 112 | 117
AF09/12/16(Z)-30-22 1.08 | 1.08 | 0.86 | 1.07 | 1.02 | 1.05 | 1.03 | 1.06 | 1.04 [ 1.05 | 1.03 | 1.08 | 1.12
AF09(Z)(B)-30-10K;
AF09(Z)(B)-30-01K; 091/ 091(085)|081]|066|0.84)|076|081]|0.77|0.81]0.67]|0.92]0.97
AFS09/12/16(Z)-30-22 0931 093|080|091|0.72| 117 | 094 | 0.88 | 0.87] 0.92 | 0.76 | 0.94 | 1.09
Table 9: Extrapolation factors for AF(S)09/12/16(Z)(B) & NF(Z)(B)22E,31E,40E,44E,62E,80E
Reference product AF09-30-10 —Manufacturing
Contactor LCA Stage Factor
AF09/12/16(Z)(B)-30-01;
AF09/12/16(Z)(B)-30-10;
AF09/16(Z)-40-00; 1.00
AF09/16(Z)-22-00;
NF(Z)22E,31E,40E(K)
NFZB44E,62E,80E(RT) Distribution 1.37
NF(Z)44E,53E,62E,71E,80E 1.22
NF(Z)44E,53E,62E,71E,80EK 1.23
AF09/12/16(Z)BRT; 113
NF(Z)B22E,31E,40E(RT) :
AF09/12/16(Z)-30-22 1.19
AF09(Z)(B)-30-10K; 104
AF09(Z)(B)-30-01K; :
AFS09/12/16(Z)-30-22 1.20
TablelO: Extrapolation factors AF(S)09/12/16(Z)(B) & NF(Z)(B)22E,31E,40E,44E,62E,80E
Reference product: AF09-30-10 -Distribution.
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Main Number Aux Number
Product Current | of main | Current of aux Factor
[lacs] poles [lac-15] poles

AF09(B)-30-10(RT)
AF09(B)-30-01(RT)
AF09(B)-40-00(RT) 9 3 6 1 1.00
AF09(B)-22-00(RT)
NF(B)22E,31E,40E(K)(RT)
AF09Z(B)-30-10(RT)
AF09Z(B)-30-01(RT)
AF09Z(B)-40-00(RT) 9 3 6 1 0.76
AF09Z(B)-22-00(RT)
NFZ(B)22E,31E,40E(K)(RT)
AF09Z(B)-30-10(K)
AF09Z(B)-30-01(K) 9 3 6 1 0.78
AF12Z(B)-30-10(RT)
AF12Z(B)-30-01(RT) 12 3 6 1 0.80
NFZ(B)44E,53E,62E,
71E,80E(K)(RT) 9 0 6 8 0.81
AF12Z(B)-30-10(K)
AF12Z(B)-30-01(K) 12 3 6 1 0.82
AF16Z(B)-30-10(RT)
AF16Z(B)-30-01(RT) 18 3 6 1 0.85
AF16Z(B)-40-00(RT)
AF16Z(B)-22-00(RT) 18 4 6 0 0.88
AF16Z(B)-30-10(K)
AF16Z(B)-30-01(K) 18 3 6 1 0.94
AF09(B)-30-10(K)
AF09(B)-30-01(K) 9 3 6 1 1.02
AF09(S)-30-22 9 3 6 4 1.04
AF12(B)-30-10(RT)
AF12(B)-30-01(RT) 12 3 6 1 1.04
NF(B)44E,53E,62E,
71E,80E(K)(RT) 9 0 6 8 1.05
AF12(B)-30-10(K)
AF12(B)-30-01(K) 12 3 6 1 1.06
AF12(S)-30-22 12 3 6 4 1.07
AF16(B)-30-10(RT)
AF16(B)-30-01(RT) 18 3 6 1 1.09
AF16(B)-40-00(RT)
AF16(B)-22-00(RT) 18 4 6 0 112
AF16(S)-30-22 18 3 6 4 1.13
AF16(B)-30-10(K)
AF16(B)-30-01(K) 18 3 6 1 118

Table 11: Extrapolation factors AF(S)09/12/16(Z)(B) & NF(Z)(B)22E,31E,40E,44E,62E,80E

Reference product: AF09-30-10-Use Phase
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AF09/12/16(Z)(B)-30-01;
AF09/12/16(Z)(B)-30-10 ;
AF09/16(Z)-40-00; 1.00 | 1.00 1.00 1.00 | 1.00 | 100|100 | 100|100 ]| 100|100 | 1.00 | 1.00
AF09/16(Z)-22-00;
NF(Z)22E,31E,40E(K)
NFZB44E,62E,80E(RT) 156 | 1.55 | 2.87 | 173 [ 146 | 168 | 177 | 153 | 156 | 154 | 142 | 1.59 | 1.65

NF(Z)44E,53E,62E,71E,80E 118 | 117 2.17 119 | 120 | 117 | 117 | 1.20 | 118 | 119 | 1.21 | 1.19 | 119

NF(Z)44E,53E,62E,71E,80EK | 1.27 | 1.25 | 235 | 1.30 | 1.24 | 128 | 1.30 | 1.28 | 1.25 | 1.25 | 1.23 | 1.27 | 1.28

AF09/12/16(Z)BRT;
NF(Z)B22E, 31E,40E(RT) 139 | 139 | 1.69 | 157 | 1.26 | 151 | 1.62 | 1.34 | 1.38 | 1.35 | 1.21 | 141 | 149
AF09/12/16(Z)-30-22 114 | 113 2.11 113 | 117 | 112 | 111 | 116 | 1.14 | 115 | 118 | 114 | 1.14

AF09(Z)(B)-30-10K;

AF09(Z)(B)-30-01K; 135 | 112 | 2209 | 113 | 113 | 114 | 114 | 117 | 113 | 114 | 113 | 113 | 113

AFS09/12/16(Z)-30-22 114 | 113 2.14 113 | 117 | 113 | 112 | 117 | 115 | 115 | 118 | 115 | 113

Table 12: Extrapolation factors for AF(S)09/12/16(Z)(B) & NF(Z)(B)22E,31E,40E,44E,62E,80E

Reference product: AF09-30-10- End of Life

°fo Additional environmental information

cEﬂ According to the waste treatment scenario calculation in Simapro, based on the recycling rate in the
technical report IEC/TR 62635 Edition 1.0 [9] Table D.6, the following recyclability potentials were
calculated. The recyclability potential is calculated based on the product weight (excluding packaging).

AF09-30-10

Recyclability potential 92.7%

Table 12: Recyclability potential of AF09-30-10
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