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GSCM690/10 (MA-140179), GSCM690/9 (MA-140180)

1. ViaIndustriale dell'lsola, 1, 24040 Chignolo d'Isola BG
2. Via Giorgio Paglia snc, 24040 Bonate Sotto (BG)

The GSCM690/10 and GSCM690/9 switchgear panels,
manufactured by Boffetti S.p.A., are part of the GSCMé90
compact cell series, designed for use in medium-voltage
primary substations, both in buildings and prefabricated
containers. Specifically, the GSCM 690/10 unit is designed to
operate in buildings, while the GSCM 690/9 is intended for use
in containers. These "Line" type compartments comply with
Enel specifications and the standards CEI EN 62271-200 and
CEI EN 62271-102. They are air-insulated compact switchgear
systems.

The two panels are technically identical, differing only in their
internal construction layout. Both are engineered to ensure
high reliability, operational safety, and installation flexibility,
thanks to a modular design that easily integrates into complex
distribution systems.

Their compact and efficient footprint allows for easy handling
and installation even in confined spaces. Compatibility with
international standards and a high protection rating (IP3X with
closed door) make them ideal for secondary networks,
industrial plants, critical infrastructure, and other applications
requiring certified safety and modularity.

Both models feature withdrawable vacuum circuit breakers,
compatible with GSCM505/7 vertically translating trolleys, and
include auxiliary components for measurement and
protection, such as voltage and current transformers. Insertion,
removal, and maintenance operations follow clearly defined
sequences, supported by visual indicators and labeling on
each compartment.

- Primary medium-voltage substations,
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CPC Code

https://unstats.un.org/unsd/classifications/Econ

VERIFICATION INFORMATION

- Installed in both buildings and prefabricated containers

46214 - Boards, consoles, cabinets and other bases, equipped
with electrical switching etc. apparatus, for electric control or
the distribution of electricity, for a voltage exceeding 1000 V

PCR

EPDItaly Regulation

Project Report LCA

Independent Verification Statement

Statement Comparability

Statement Responsibility
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Core PCR: EPDItaly007 - PCR for Electronic and Electrical
Products and Systems, REV. 3.1 Issue date 12.11.2024

Sub-category PCR: EPDItaly015 “Switchboards”, (Rev. 2),
01/07/2024

Regulations of the EPDltaly Programme Revision 6.0. Issue
date 30.10.2023

LCA Report_Boffetti_Rev03_28/08/2025

The PCR review was performed by ICMQ S.p.A.

Independent verification of the declaration and data carried
out in accordance with ISO 14025:2010.

0 Internal M External

Third-party verification carried out by: ICMQ S.p.A., via
Gaetano De Castillia n® 10 - 20124 Milan, Italy. Accredited by
Accredia

Environmental claims published within the same product
category, but from different programs, may not be
comparable.

The EPD Owner relieves EPDltaly from any non-compliance
with environmental legislation. The holder of the statement will
be responsible for the information and supporting evidence.
EPDltaly declines all responsibility for the information, data and
results provided by the EPD Owner for the life cycle
assessment.


https://unstats.un.org/unsd/classifications/Econ
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1. THE COMPANY

Boffetti S.p.A. has been operating in the electrical and technological plant engineering market for over
thirty years.

Acting as a main contractor, it combines products and equipment of different types and quality, while
complying with current regulations and certifying the conformity of systems to industry standards.

Boffetti S.p.A. can develop engineering and design for different types of plants. It provides the necessary
consultancy for selecting solutions, suitable types of systems, as well as the related materials and equipment
required.

The company operates throughout all phases of plant construction, from engineering and design to
construction, commissioning, operation, and maintenance.

The main products and services offered by Boffetti S.p.A. are:

e Electrical and instrumentation systems, and technological plants;

e High Voltage/Extra High Voltage, High Voltage/Medium Voltage, and Medium Voltage/Low
Voltage substations;

e Renewable Energy plants;

e Production of equipment, containers, and mobile MV and LV substations;

e Electrical maintenance services;

in the following sectors:

e Power Generation and Distribution;

e QOil & Gas (Onshore/Offshore);

e Petrochemical;

e Shipbuilding;

e Transport and Services;

e Infrastructure;

e Chemical, Pharmaceutical and Research;

e Mechanical, Food, Paper, and Textile Industries.

2. THE PRODUCT

The GSCM690/10 (MA-140179) and GSCM690/9 (MA-140180) switchgear panels, manufactured by
Boffetti S.p.A., are part of the GSCM690 compact cell series, designed for use in medium-voltage primary
substations, both in buildings and prefabricated containers. Specifically, the GSCM 690/10 unitis designed
to operate in buildings, while the GSCM 690/9 is intended for use in containers, which explains the minor
structural differences between the two switchboards. These "Line" type compartments comply with Enel
specifications and the standards CEI EN 62271-200 and CEI EN 62271-102. They are air-insulated compact
switchgear systems.

The two panels are technically identical, differing only in their internal construction layout. Both are
engineered to ensure high reliability, operational safety, and installation flexibility, thanks to a modular
design that easily integrates into complex distribution systems.

Their compact and efficient footprint allows for easy handling and installation even in confined spaces.
Compeatibility with international standards and a high protection rating (IP3X with closed door) make them
ideal for secondary networks, industrial plants, critical infrastructure, and other applications requiring
certified safety and modularity.

Both models feature withdrawable vacuum circuit breakers, compatible with GSCM505/7 vertically
translating trolleys, and include auxiliary components for measurement and protection, such as voltage and
current transformers. Insertion, removal, and maintenance operations follow clearly defined sequences,
supported by visual indicators and labeling on each compartment.

The table below highlights the principal technical data for the two switchboards:
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Parameter GSCM690/10 GSCM690/9
Nominal voltage 24 kV 24 kV
Auxiliary control voltage 110/125 Vcc 110/125 Vec
Nominal frequency 50/60 Hz 50/60 Hz
Insulation level (Ud/Ud) 50/125 kV 50/125 kV
Nominal current 630 A 630 A
Short-time withstand current 16 kA/ 1s 16 kA/1s
Rated peak withstand current 41.6 kA 41.6 kA
Arc fault current 16 kA for 1 sec 16 kA for 1 sec
Loss of service continuity category 2A 2A
Internal arc classification (IAC) A-FLR A-FLR
Mechanical endurance class MO MO
Making capacity class E1 E1
Short-circuit making current of the earthing switch 4.1 kA 4.1 kA
Circuit breaker truck compatibility GSCM505/7 GSCM505/7

Reference standard

CEI EN 62271-200

CEIEN 62271-200

2.1. COMPOSITION

The GSCM 690/10 switchboard approximately weights 562 kg, while GSCM 690/9 approximately weights
522.5 kg. They are made of different materials, including steel, stainless steel, aluminium, copper and
others including electronic components. In addition, 11.4 kg of pallets and 0.4 kg of PE packaging are used
for each switchboard. The following table shows every material with their composition percentage.

% by weight % by weight

IEC62474 Classname IEC62474 ID GECME90710 GSCMB90/9
Stainless steel M-100 1.75% 1.89%
Other ferrous alloys, non-stainless steels M-119 83.77% 82.55%
Alluminium and its alloys M-120 0.16% 0.17%
Copper and its alloys M-121 9.91% 10.66%
Other inorganic materials M-199 2.10% 2.26%
PolyVinylChloride (PVC) M-200 0.002% 0.003%
PolyCarbonate (PC) M-204 0.53% 0.57%
Other unfilled thermoplastics M-249 0.39% 0.42%
Epoxy resin (EP) M-302 1.15% 1.23%
0.22% 0.24%

Electronic components -

No substance in the product greater than 0,10% by weight is present on the “List of Potentially Hazardous
Substances” candidates for authorization under the REACH legislation.

2.2. REFERENCE SERVICE LIFE (RSL)

The reference service life of the product has been assumed to be 20 years.

3. SCOPE AND TYPE OF EPD

This is a product-specific EPD, compliant with ISO 14025 and EN 50693 standards, as part of the EPDltaly
program, for the GSCM690/10 and GSCMé690/9 switchboards. The study is based on a "cradle to grave"
LCA methodology, in accordance with ISO 14040 and 14044 standards. The geographical scope of the
data is referred to ltaly as the products are sold and used in ltaly. The reference year is set at 2024,
considering the current technological level. The results were generated using SimaPro 10.2 modeling
software, using Ecoinvent 3.10 database.

Representativeness Scope
Spatial ltaly
Year 2024
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3.1. FUNCTIONAL UNIT

The functional unit identified for the LCA study is a single switchboard produced. The switchboard is
defined as an assembly of electric and electronic devices delivering control, distribution and safety
functions, during a reference service life of 20 years. The two switchboards’ nominal voltage is 24 kV and
they are air-insulated compact switchgear systems.

3.2. PRINCIPLE OF MODULARITY AND ENVIRONMENTAL
RESPONSIBILITY (PPP)

In the LCA study, the principle of modularity was adopted, which allows the product life cycle to be broken
down into different phases, assigning specific environmental impacts to each of them. This approach
facilitates a clear attribution of environmental responsibilities at every stage of the production process,
ensuring greater transparency and traceability of data.

In addition, the PPP (Polluter Pays Principle) has been complied with, according to which the entity causing
an environmental impact s also the one responsible for the related mitigation or repair costs. This principle
ensures that environmental costs are not passed on to the community, but are correctly attributed to those
who generated them, promoting greater responsibility and incentivizing the adoption of more sustainable
practices throughout the supply chain.

3.3. SYSTEM BOUNDARIES

The system boundary implemented in this LCA covered the entire product life cycle, i.e. from "cradle to
grave", with the life cycle phases and geographical areas for all the main activities involved, grouped into
five distinct modules, manufacturing, distribution, installation, use and maintenance and end-of-life as
requested by the reference PCR:

e Manufacturing = This module includes the modeling of incoming raw materials with their
associated packaging, the packaging of the finished product, energy inputs such as electricity and
natural gas, water and production auxiliaries consumption, and finally, the waste generated from
the production of the electrical panels. Transports for every inbound material and auxiliaries, as
well as for waste treatment, are also included in this stage.

e Distribution = This module includes the impact associated with the distribution of the finished
product to the end customer, specifically related to the type of transport used.

e Installation & This module describes the impact related to the installation phase of the finished
product at the site where it is intended to operate. Specifically, it accounts for the treatment and
disposal of waste generated from the product's packaging, the use of electricity and any other
energy sources required for the physical installation of the product, as well as, in this specific case,
additional materials needed to ensure the stability of the product once installed.

e Use and maintenance > This module reports the impact of the use phase and the maintenance
required for the product. In the present study, the impact related to this phase is attributed to
electricity consumption.

e End of life > This final module describes the impact related to the end-of-life dismantling of the
product, its transport to the disposal site, and the related treatment processes.

These five modules cover the entire life cycle of a switchboard, from initial production to disposal. The
product lifecycle and inventory analysis, which describe all the activities, simplified assumptions, and
modeling scenarios used in LCA, have been covered exhaustively in the next section.

Manufacturing Distribution Installation Use and maintenance End of Life
Upstream - Core  Downstream Downstream Downstream Downstream

J J J J J
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3.3.1. ALLOCATION RULES

In this study, allocations were made in the manufacturing and installation phases. Since Boffetti's electrical
panel production is divided between two facilities, the allocations were based on the specific plant to which
each data set refers. Specifically, for the Chignolo facility, allocations were made based on the quantity of
material (in kg) processed during 2024. For the Bonate facility, allocations were based on the total mass of
components assembled in that facility. The data subject to allocation were those for which it was not
possible to trace the quantity back to the functional unit (1 electrical panel produced). Specifically, the
allocation in the manufacturing stage was made for electric energy, natural gas and water consumption,
auxiliaries’ consumption and waste production.

3.3.2. CUT-OFF RULES

In accordance with the reference PCR for this study, Life Cycle Inventory (LCl) data must cover at least 5%
of the total flows in terms of mass and energy for each process (e.g., upstream processes). Similarly, at least
95% of the potential environmental impact for each process must be included. In this study, no cut-off rules
were applied to data related to production, use, waste management, auxiliary materials, and other stages
of the product life cycle, as all are relevant in terms of their contribution to the overall environmental impact
and the data are available.

3.3.3. EXCLUSION CRITERIA

As defined by the reference PCR, which refers to the EN 50693 standard, the following parameters may be
excluded from the study if they are not directly attributable to the production of the reference products:
e capital goods such as buildings, machinery, tools, and infrastructure
e packaging forinternal transport, such as boxes and containers used to move parts and components
internally for assembly purposes
e administrative activities such as business travel, marketing, and advertising

Additionally, the container in which GSCM690-9 (MA-140180) model is installed has also been excluded
from the impact calculation.

3.4. DATA QUALITY

The data used in the LCA study include both primary, secondary data and proxy data. The primary data
were obtained directly from Boffetti S.p.A. This data is under the control and management of the company
(e.g., bills, invoices, transport documents, weighing records). Secondary data comes from a variety of
sources, including selected generic data from international databases. Proxy data come from sources other
than databases, used to create scenarios and fill in any information gaps. The Table below present type of
data for every module included:

LCA Module Emission factor source
Average emission factor from
Ecoinvent 3.10 + % AIB for

electricity modelling

Type of data Notes

Manufacturing

Stage Primary data

Quantities provided by the company

The addresses and distances of the

Distribution Stage

Proxy data

suppliers refer to a different switchboard
and were used as a reference in the
absence of the data.

Average emission factor from
Ecoinvent 3.10

Installation Stage

Specific data for packaging
waste

Quantities provided by the company

Average emission factor from
Ecoinvent 3.10

Proxy data for compartment
stabilization materials and
consumption

Quantities refer to other registration
numbers previously installed, assumed to
be acceptable for this study

Average emission factor from
Ecoinvent 3.10

Use &
Maintenance
Stage

Specific data for Euse
calculations

Data from technical sheet

Average emission factor from
Ecoinvent 3.10

Proxy data for maintenance

Value refers to other switchboards,
assumed to be acceptable for this study

Average emission factor from
Ecoinvent 3.10

End of Life Stage

Proxy data for dismantling

Value refers to other switchboards,
assumed to be acceptable for this study

Average emission factor from
Ecoinvent 3.10

Generic data for transport
to treatment

Fixed distance of 100 km

Average emission factor from
Ecoinvent 3.10
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Specific data for EoL

Data derived from the quantities of raw
materials inbound (data provided by the
company)

Average emission factor from
Ecoinvent 3.10

4. LIFE CYCLE INVENTORY ANALYSIS (LCIA)

The Life Cycle Inventory (LCI) lists and quantifies all inflows and outflows at all declared life cycle stages of
the products within the system boundary considered in relation to the scope of the study.

The database used is considered representative based on the representativeness analysis carried out in
relation to the data of a similar product/products of the EPD Owner.

Raw material — Packaging

Machines for
installation (electric
energy)

Materials for
installation

> Installation Packaging waste

Electric energy
Natural gas : v
Water l Metal working in
R
Chignolo's facility
Auxiliary { |
materials \ \
Electric energy | /
Water ‘*
Assembly in
‘ Bonate's facility
Auxiliary | [
materials

v

Distribution

Y

v

Electric energy

Use phase and

maintenance

3 S

Disassembly

v

Transport to EoL

-

Y

End of life

]

———| Direct emissions

External surface
—]
treatments

MANUFACTURING

DISTRIBUTION

‘ INSTALLATION

USE PHASE

END OF LIFE
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4.1. MANUFACTURING STAGE

This module includes the modeling of incoming raw materials with their associated packaging, the
packaging of the finished product, energy inputs such as electricity and natural gas, water and production
auxiliaries’ consumption, and finally, the waste generated from the production of the electrical panels.
Transport for every inbound material and auxiliaries, as well as for waste treatment, are also included in this
stage.

During the production phase of the electrical panel at Boffetti, various categories of raw materials were
considered, including turned parts, sheet metal, springs, screws, aluminum shafts, and other materials such
as resins and electronic components. Market processes were mainly used for most components, while for
certain sheet metals (from ARVEDI SPA) were modeled with the specific EPD. To get the products’ net
weights, a waste percentage was calculated for each material processed at the two plants, estimated by
comparing actual waste to incoming material, with waste rates varying from 3% to 26% depending on the
material. Regarding the packaging of incoming raw materials, due to the lack of precise data, an allocation
was made based on packaging waste recorded in 2024, assuming that waste codes CER 150101, 150103,
and 150106 referred solely to incoming packaging. Quantities were proportioned to the weight of the
material processed at the Chignolo plant with different values for the two product codes according to the
panel weights. At this stage, the container used for transport and installation of the GSCM 690/9 unit was
excluded from the calculation, focusing instead on the packaging of the GSCM 690/10 (polyethylene bags
and pallets), with data available per unit produced. For auxiliary materials such as lubricating oils and
technical gases, allocation was based on the weight of material processed in each plant, differentiating
consumption according to product codes. Transport of raw materials, packaging, and auxiliary materials
mainly involved road transport using EUROS trucks (16-32 tons capacity), while for a component coming
from China, maritime transport was also considered, with distances calculated via Google Maps and specific
routes assigned based on arrival and processing locations. Assumptions such as a flat distance of 100 km
were made for items with unknown suppliers and summing distances between producer and distributor for
some sheet metals. Energy and water consumption were allocated to each plant based on the weight of
finished products processed and assembled, considering for electricity the Italian residual mix 2023 (from
AIB) and for natural gas a WTT model combined with combustion processes. In particular, the electricity
process in Ecoinvent was modified according to the percentages of AIB. To model the environmental
impacts related to the treatment and disposal of production scraps and raw material packaging from
Chignolo facility, treatments at destination declared in the waste registry of the company were used (R13-
recycle and D15-landfill for oily water waste). For oily water waste and organic waste, landfill and
incineration scenario were assumed, respectively. Regarding the transport of waste to treatment facilities,
the 2024 loading-unloading register was used to identify the disposal locations and their addresses, which
enabled the calculation of transport distances in ton-kilometers. For waste transport modeling, the
Ecoinvent process representing freight transport by lorry with a capacity of 16-32 metric tons, EURO5
standard, was selected. Finally, atmospheric emissions were analyzed from the three emission points at the
Chignolo d'lsola plant. Available data included emission flow rates in grams per hour and the total annual
operating hours of each chimney, allowing the calculation of total annual emissions in kilograms. The only
emissions detected were particulate matter. These emission values were allocated to the total processing
at Chignolo following the allocation method described earlier. The particulate emissions were modeled
using the generic Ecoinvent process for unspecified particulates.
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4.2. DISTRIBUTION STAGE

At the time of the study, no data were available regarding the destinations of the electrical panels to be
produced for Enel. Therefore, proxy data were used, specifically the destinations and total weight destined
for each site of a product batch in 2024, with a weight comparable to the two electrical panels studied.
Starting from the destination locations, distances by road and sea were calculated, and the percentage of
weight going to each destination was determined; these percentages were then multiplied by the weight
of each electrical panel under study to obtain the ideal quantity of weight allocated proportionally to each
site. This quantity was multiplied by the kilometers traveled by road and sea to obtain ton-kilometers for
each destination, and the final sum of these ton-kilometers provided the input for the calculation software.
Since the two product have different weights, the ton-kilometer values differ between them. For shipments,
information was also available about the truck type, specifically a 7.5-16 ton capacity lorry, and therefore
the Ecoinvent process used in this case was Transport, freight, lorry 7.5-16 metric ton, EUROS {RER} | market
for transport, freight, lorry 7.5-16 metric ton, EURO5 | Cut-off, S

4.3. INSTALLATION STAGE

The installation phase of the product includes various impact sources. In this case, these are the disposal of
the packaging used to ship the electrical panel (only regarding the GSCM690/10 model), the unloading of
the panel itself using cranes, and the subsequent assembly, as well as the materials required for installation,
meaning those needed to ensure the stability of the panel once installed. For the modeling of the disposal
of the packaging related to item GSCMé690/10, consisting of polyethylene bags and wooden pallets, the
waste forms are available, indicating that they are destined for recovery (R13). For waste transport, a fixed
distance of 100 km was assumed, using the Ecoinvent process “Transport, freight, lorry 16-32 metric ton,
EUROS."” Unloading of the electrical panels by crane and placement at the destination site was estimated
to require three hours of mechanical crane work, modeled using an Ecoinvent process describing
intermittent use of diesel-powered machines with low load factors rated between 18.64 kW and 74.57 kW.
Assembly of the panel involved a percussive drill, with known power consumption, number of operators
(four), and working days to install 20 compartments, from which the total for one compartment and daily
working hours (six) were derived, leading to a calculated electricity consumption of 3.18 kWh per
compartment. This was modeled using the “Electricity, medium voltage {IT}" Ecoinvent process with the
consumption mix. The materials needed for stabilizing the panel once installed, mainly steel sheets, were
modeled using available data for both models. The materials include structural rivets made of steel, gas
duct halves made of painted steel sheets, and gas duct protection panels, all modeled with appropriate
Ecoinvent steel and metalworking processes. Finally, the GSCM 505/4 switch and its materials were also
taken into consideration and modelled, as it is installed precisely during this phase.

4.4. USE & MAINTENANCE STAGE

The use phase of the product covers impacts from energy consumption during the 20-year reference
service life (RSL), as well as from maintenance activities, which also involve electricity use. The sub-PCR
EPDItaly015-PCR for electronic and electrical products and systems: Switchboards - Rev 2 provides a
formula to calculate the energy consumed (in kWh) over the product’s RSL.

P, * 8760 * RSL
1000

Eyse [kWh] =

The parameter Puse was calculated considering the electrical specifications of the switchboards:
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Parameter Value Unit Notes
Nominal current 630 A
Phase L_1 resistance 93.2 uQ
Phase L_2 resistance 99.2 uQ
Phase L_3 resistance 91.2 uQ
Power dissipated by main circuit 28.1 W Utilization factor k=50%
Anticondensation heater (the highest value
Accessory power 1 300 W of the rated power frequency range in the
technical specification was taken)
Accessory power 1 5 W Undervoltage coil
Accessory power 1 0 W
Average total power 183.1 W

To calculate the power dissipated by the main circuit, the following formula was used:
Main circuit power = (Res1 + Res2 + Res3)/1000000 * (C.N. * k)A2
To calculate the total power, the accessory powers are added to the power dissipated by the main circuit:
Total power = P diss. + Pacc1 + Pacc2 + Pacc3

Using Puse, the total energy consumption Euse over 20 years was calculated as approximately 32,086 kWh
for both products, since they share identical technical parameters. The use phase also takes into account
the GSCM 505/4 switch installed during the installation phase.

The electricity consumption impact was modeled using the Ecoinvent process for medium voltage
electricity in Italy with the consumption mix.

For maintenance, energy consumption was estimated assuming one maintenance intervention every two
years (10 interventions over the 20-year RSL), using four screwdrivers and four percussive drills with power
ratings of 0.37 kW and 0.53 kW respectively. Knowing that maintenance time per compartment is about
one hour, total maintenance energy consumption was calculated as 36 kWh over the RSL, identical for both
batches due to equal maintenance schedules and procedures. The same Ecoinvent electricity process was
used to model this energy consumption impact.

4.5. END OF LIFE STAGE

This module considers the disassembly of the product, understood as dismantling from the activity site,
end-of-life transport, and the treatment and disposal of the various switchboards’ components. Regarding
disassembly, no data is available on the electricity consumption required for this phase. Therefore, the same
consumption as the assembly phase during installation using drills was assumed, i.e., 3.18 kWh.
For the end-of-life transport of the product, a flat distance of 100 km to the disposal site was estimated to
calculate the ton*km based on the total (net) weight of the two electrical panels. Since the two electrical
panels have different weights, the resulting ton*km values differ.

For modeling the treatment/disposal of the product at end-of-life, the subdivision of the quantity of the
individual materials composing the electrical panel was maintained to assign each material to its
appropriate treatment/disposal process. The subdivision into different treatments was based on “Rapporto
Rifiuti Speciali - Edizione 2024" (2022 data). The only exception is the electronic components, for which an
ad-hoc Ecoinvent process was used (Electronics scrap from control units {RER} | treatment of electronics
scrap from control units | Cut-off, S). Since this phase is also related to the weight of the various product
components, the impacts resulting from the disposal of the components differ between the two panels. In
this phase, the end-of-life of the material used for stabilizing the two compact units during the installation
stage and the components of the GSCM505/4 switch were also reported.
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5. RESULTS

In this section, the results of the study for the two switchboards are presented, divided by different impact parameters and by the phases of the study that
constituted the LCA. Environmental impacts were calculated using the EN 15804 + A2, Cumulative Energy Demand (LHV), Selected LCl results additional,
and EDIP 2003 methods, as indicated in the SimaPro Methods library. These methodologies are used to calculate environmental impact categories, resource
use and waste/output flows produced, as required by the PCR “EPDItaly007-PCR for electronic and electrical products and systems (Stand-alone) - Rev 3.1".
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5.1. ENVIRONMENTAL IMPACTS
GSCM690/10 (MA-140179)

Impact indicators Nomenclatures Unit Total Manufacturing | Distribution | Installation | Use & Maintenance End of Life

Climate change total | GWP - Total kg CO2 eq 2.70E+04 2.17E+03 1.25E+02 9.15E+02 2.38E+04 6.99E+01

Climate change - Fossil | GWP - Fossil kg CO2 eq 2.50E+04 2.18E+03 1.25E+02 8.88E+02 2.18E+04 4.99E+01

Climate change - Biogenic | GWP - Biogenic kg CO2 eq 2.00E+03 -1.97E+01 7.28E-02 5.06E+01 1.98E+03 1.99E+01

Climate change - Land use and LU change | GWP - Luluc kg CO2 eq 6.25E+00 2.82E+00 3.92E-02 5.39E-01 2.83E+00 2.52E-02
Ozone depletion | ODP kg CFC11 eq 5.20E-04 3.44E-05 2.49E-06 8.11E-06 4.74E-04 6.34E-07

Acidification | AP mol H+ eq 1.44E+02 6.39E+01 3.73E-01 3.46E+00 7.56E+01 1.69E-01

Eutrophication, freshwater | EP - freshwater kg Peq 7.16E+00 3.34E+00 8.14E-03 2.98E-01 3.51E+00 7.75E-03

Eutrophication, marine | EP - marine kg N eq 1.76E+01 3.91E+00 1.25E-01 8.05E-01 1.27E+01 1.08E-01

Eutrophication, terrestrial | EP - terrestrial mol N eq 2.25E+02 7.86E+01 1.36E+00 8.22E+00 1.36E+02 5.70E-01

Photochemical ozone formation | POCP kg NMVOC eq 7.90E+01 1.47E+01 5.88E-01 2.86E+00 6.07E+01 2.05E-01

Resource use, minerals and metals | ADP - minerals&metals | kg Sb eq 8.09E-01 7.65E-01 3.96E-04 3.03E-03 4.04E-02 3.35E-04
Resource use, fossils | ADP - fossil MJ 3.96E+05 2.91E+04 1.74E+03 1.02E+04 3.54E+05 5.02E+02
Water use | WDP m3 depriv. 1.72E+04 1.32E+03 6.60E+00 1.64E+02 1.57E+04 1.09E+00
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Impact indicators Nomenclatures Unit Total Manufacturing | Distribution | Installation | Use & Maintenance End of Life
Climate change total | GWP - Total kg CO2 eq 2.70E+04 2.08E+03 1.16E+02 9.51E+02 2.38E+04 6.79E+01
Climate change - Fossil | GWP - Fossil kg CO2 eq 2.50E+04 2.07E+03 1.16E+02 9.25E+02 2.18E+04 4.86E+01
Climate change - Biogenic | GWP - Biogenic kg CO2 eq 2.02E+03 -6.67E-01 6.77E-02 4.87E+01 1.98E+03 1.93E+01
Climate change - Land use and LU change | GWP - Luluc kg CO2 eq 6.09E+00 2.65E+00 3.64E-02 5.52E-01 2.83E+00 2.46E-02
Ozone depletion | ODP kg CFC11 eq 5.17E-04 3.21E-05 2.31E-06 8.26E-06 4.74E-04 6.14E-07
Acidification | AP mol H+ eq 1.42E+02 6.24E+01 3.46E-01 3.59E+00 7.56E+01 1.64E-01
Eutrophication, freshwater | EP - freshwater kg P eq 7.13E+00 3.30E+00 7.57E-03 3.11E-01 3.51E+00 7.51E-03
Eutrophication, marine | EP - marine kg N eq 1.75E+01 3.75E+00 1.16E-01 8.35E-01 1.27E+01 1.06E-01
Eutrophication, terrestrial | EP - terrestrial mol N eq 2.20E+02 7.29E+01 1.26E+00 8.54E+00 1.36E+02 5.53E-01
Photochemical ozone formation | POCP kg NMVOC eq 7.86E+01 1.43E+01 5.47E-01 2.97E+00 6.07E+01 1.99E-01
Resource use, minerals and metals | ADP - minerals&metals | kg Sb eq 8.04E-01 7.60E-01 3.68E-04 3.06E-03 4.04E-02 3.24E-04
Resource use, fossils | ADP - fossil MJ 3.95E+05 2.75E+04 1.62E+03 1.06E+04 3.54E+05 4.86E+02
Water use | WDP m3 depriv. 1.71E+04 1.28E+03 6.14E+00 1.77E+02 1.57E+04 9.97E-01
5.2. USE OF RESOURCES
GSCM690/10 (MA-140179)
Parameter | Nomenclatures | Head Total Manufacturing | Distribution Installation Use & Maintenance | End of Life
Renewable primary energy as energy carrier | PERE MJ 1.26E+05 5.48E+03 3.25E+01 6.79E+02 1.20E+05 3.25E+01
Renewable primary energy resource as material utilization | PERM MJ 5.89E+02 5.89E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total use of renewable primary energy resources | PERT MJ 1.27E+05 6.08E+03 3.25E+01 6.79E+02 1.20E+05 3.25E+01
Non-renewable primary energy as energy carrier | PENRE MJ 3.95E+05 2.80E+04 1.74E+03 1.02E+04 3.54E+05 5.02E+02
Non-renewable primary energy as material utilization | PENRM MJ 1.11E+03 1.11E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total use of non-renewable primary energy resources | PENRT MJ 3.96E+05 2.91E+04 1.74E+03 1.02E+04 3.54E+05 5.02E+02
Use of secondary material | SM Kg 3.63E+02 3.63E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Use of renewable secondary fuels | RSF MJ 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Use of non-renewable secondary fuels | NRSF mJ 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Net use of fresh water | FW m3 4.57E+02 3.80E+01 2.42E-01 5.13E+00 4.14E+02 8.61E-02
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Parameter | Nomenclatures | Head Total Manufacturing | Distribution Installation Use & Maintenance | End of Life
Renewable primary energy as energy carrier | PERE MJ 1.26E+05 5.13E+03 3.02E+01 6.92E+02 1.20E+05 3.17E+01
Renewable primary energy resource as material utilization | PERM mJ 3.71E+02 3.71E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total use of renewable primary energy resources | PERT MJ 1.27E+05 5.52E+03 3.02E+01 6.92E+02 1.20E+05 3.17E+01
Non-renewable primary energy as energy carrier | PENRE MJ 3.94E+05 2.65E+04 1.62E+03 1.06E+04 3.54E+05 4.86E+02
Non-renewable primary energy as material utilization | PENRM mJ 1.02E+03 1.02E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total use of non-renewable primary energy resources | PENRT MJ 3.95E+05 2.75E+04 1.62E+03 1.06E+04 3.54E+05 4.86E+02
Use of secondary material | SM Kg 3.27E+02 3.27E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Use of renewable secondary fuels | RSF MJ 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Use of non-renewable secondary fuels | NRSF MJ 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Net use of fresh water | FW m3 4.56E+02 3.64E+01 2.25E-01 5.44E+00 4.14E+02 8.22E-02
5.3. WASTE PRODUCED AND OUTPUT FLOWS
GSCM690/10 (MA-140179)

Parameter/indicator | Nomenclatures | Head Total Manufacturing | Distribution | Installation | Use & Maintenance | End of Life

Hazardous waste disposed | HWD Kg 1.55E+01 3.17E+00 3.99E-02 1.80E+00 7.42E+00 3.06E+00

Non-hazardous waste disposed | NHWD Kg 1.44E+03 3.31E+02 6.97E+01 6.08E+01 8.33E+02 1.46E+02

Radioactive waste disposed | RWD Kg 7.56E-01 4.25E-02 6.65E-04 1.10E-02 7.01E-01 5.63E-04

Components for re-use | CRU Kg 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00

Materials for recycling | MFR Kg 8.86E+02 2.23E+02 0.00E+00 1.20E+01 0.00E+00 6.51E+02

Materials for energy recovery | MER Kg 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00

Exported thermal energy | EET MJ 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00

Exported electricity energy | EEE MJ 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
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Parameter/indicator
Hazardous waste disposed
Non-hazardous waste disposed
Radioactive waste disposed
Components for re-use
Materials for recycling
Materials for energy recovery
Exported thermal energy

Exported electricity energy
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Nomenclatures | Head Total Manufacturing | Distribution | Installation | Use & Maintenance | End of Life
HWD Kg 1.52E+01 2.98E+00 3.71E-02 1.81E+00 7.42E+00 2.96E+00
NHWD Kg 1.41E+03 3.09E+02 6.48E+01 6.25E+01 8.33E+02 1.42E+02
RWD Kg 7.54E-01 4.05E-02 6.18E-04 1.12E-02 7.01E-01 5.46E-04
CRU Kg 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
MFR Kg 8.37E+02 2.06E+02 0.00E+00 | 0.00E+00 0.00E+00 6.31E+02
MER Kg 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
EET mJ 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
EEE MJ 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
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