WP4. “Training path design”

Training paths of “new skills” in Spain
FUNDACION LABORAL DE LA CONSTRUCCION
Octubre 2024

Project number: 2022-1-ES501-KA220-VET-000087862

N0
Build0f fsiteEU




L \l FUNDACION
Build0FfsitefU i I et

DE LA CONSTRUCCION

2022-1-ES01-KA220-VET-000087862

Content

o 1o To [ T 1o o P 3
2¢¢KS . dzZAf RhFFaAdSol..akll.2F..4ySa. al.AlL.86 . 4
3 ¢ First analysis of the existing traiNiNg OffEL..........ooeiiiiii e 8
4 ¢ AssessmeNnt Of the fIFST ANAIYSIS.......cooiiiiiiiiiii e ettt e e eee e e e e e e e e e eeenaaaes 9
5 ¢ Results of the validation process DY Profiles............. i 11
6 ¢ Final proposal of trainiNg PAtiWAYS. ........uuuuiiiie et e ettt e e e e et e e e e e e e e eeennanes 27
Annex. Information sheets of the training ProPOSALS............uuuuiiiiii e 37



L - FUNDACION
Build0FfsitefU i et

DE LA CONSTRUCCION

2022-1-ES01-KA220-VET-000087862

1 - Introduction

‘BuildOffsiteEU: Off-site industry - fowards innovation in sustainability in the consfruction secfor’ is a
project co-funded by the European Commission in the framework of the Erasmus+ Programme developed
in collaboration with organisations from several EU countries: Spain, Greece, Slovenia, Italy and North
Macedonia.

One of its main objectives is to propose training pathways to fill the competence gaps of selected
occupations in traditional construction and those demanded by industrialised construction. Four groups
of occupations have been selected from the European Classification of Occupations, Skills and

Competences ESCO (European Skills, Competences and Occupations).
Selected profiles:

Electrical installer. ESCO codes 7411.1y 7411.1.4.

HVAC engineering technician. ESCO codes 3115.1.5 y 3115.1.17.
Roof labourer. ESCO codes 7121y 7123.1.

Building construction labourer. ESCO code 7112.1.

These four profiles are referenced to EQF levels 3, 4 and 5 and their competence profile covers a wide
range of activities demanded by the construction sector.

The information contained in this document relates to:

Map of ‘new skills’ considered key in the transition from traditional to industrialised for the
selected professional profiles.

First analysis of the current fraining offer in order to cover possible skill deficits.

Assessment of the proposal made after this first analysis.

Proposal for a suitable training offer for the chosen profiles and the competence deficits detected.

Final proposal of training pathwauys to cover possible deficits in the key skills identified.


https://esco.ec.europa.eu/es/about-esco/what-esco
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2 - The BuildOffsiteEU Map of “new skills”

The BuildOffsiteEU project has identified and established clear and validated links between the skills of
traditional profiles and those required by industrialised construction, providing workers with accurate

information on their retraining needs in this field.

The mapping of these new skills highlights gaps in the workforce and helps BuildOffsiteEU's targets and
beneficiaries (especially VET schools, employers, and frainers) to identify their needs and the
opportunities offered by this sustainable construction model and aims to become an up-to-date and
intuitive tool to provide potential users with first-hand information on the need to update those technical,
managerial, and tfransversal skills that are crucial and important to facilitate the transition from traditional

to industrialised construction.

A total of 100 surveys and 15 guestionnaires for validation of the results have been completed for the
elaboration of the Map. Profiles of the respondents: employers; staff involved in the management of
construction companies (industrialised and traditional); experts in competence assessment, VET trainers

in the construction industry and students.

The questionnaire has been developed on the basis of the information provided by the ESCO
classification on the skills of the selected profiles and their relevance for industrialised construction,
especially in relation to energy efficiency (EE), circular economy (CE) and sustainability. A set of
significant competences has been selected for each occupation, including both existing ‘traditional
competences’ and those that need to be updated to adapt the respective occupation to contemporary
practices and the industrialised mode of construction. The selected competences have been divided into

three categories: managerial, transversal, and technical competences.

Once the respondents have classified each skill as either traditional or upgradeable (which are necessary
fo enable a successful transition from the sector to the industrialised construction) and the validators

have weighted the weight of each skill, the final Map has been drawn up with the following results.
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Upgradable technical competences for the four occupations:

Sart waste and demolition materials.

Install and maintain home automation systems.
Establish green roof.

Install geathermal heat pump.

Interpret 20 and 3D digital plans.

Use BIM madels.

> > > > > >

Crucial managerial skills:

A Lead a team perform maintenance on installed equipment for HVAC engineering technician.
A Assess conservation needs and Inspect construction supplies and calculate needs for construction
supplies for Roof labourer.

A Inspect construction supplies and calculate needs for construction supplies for building construction

labourer.

Transversal competences for three of the four selected occupations, none of them being assessed as

such in the case of HVAC engineering technician:

A Follow health and safety procedures in construction for the occupation of Electrical installer.

A Follow safety procedures when working at heights and Follow health and safety procedures in
construction for the occupation of Roof labourer.

A Follow safety procedures when working at heights and Work ergonomically For the occupation
Building construction labourer.

.. HVAC engineering Building construction
Electrical installer . Roof labourer
technician labourer

Interpret 2D and 3D digital
plans

Install and maintain home
automation systems

Lead a team perform
maintenance on installed

equipment
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Work in a construction
team

Calculate needs for
construction supplies

Check compatibility of
materials

Write inspection reports

Use precision tools

Test and resolve
equipment malfunctions

Install inverters

Install geothermal heat
pump

Ensure compliance with
environmental legislation

Drain hazardous liquids

Monitor utility equipment
and use testing equipment

Apply health and safety
standards

Advise on fitted ventilation
systems

Resolve equipment
malfunctions

Arrange equipment repairs

Install heating pump

Handle refrigerant transfer
pumps

Perform refrigerant leak
checks

Install heating, ventilation,
air conditioning and
refrigeration ducts

Install connections of
modular roof elements

Install lightning protection
system

Use measurement
instruments

Apply restoration
techniques

Construct roof structure
with construction profiles

Measure electrical
characteristics

Handle refrigerant transfer
pumps

Perform refrigerant leak
checks

Install heating, ventilation,
air conditioning and
refrigeration ducts

Recognize construction
and isolation materials

Install insulation material
and roll roofing

Install roof windows

Lay roof with materials for
roofing like clay tile,
asphalt composite
shingles, built-up roofing
and rolled roofing

FUNDACION
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Use building materials and
components reuse

Follow health and safety
procedures in construction
Inspect construction
supplies and calculate
needs for construction
supplies

Use measurement
instruments

Apply restoration
techniques

Recognize dry construction
methods

Install insulation material
on floor and walls
Recognize construction
and insulation materials

Install windows
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Provide power connection
from bus bars

Replace defect
components

Install wiring, lightning,
and protection system

Repair wiring

Use measurement
instruments

Work under voltage

Install electric switch boxes

Install electrical household
appliances

Conduct routine machinery
checks

Install refrigeration
equipment

Install ventilation
equipment

Install heating furnace

Lay pipe installation

Install air conditioning
device

Install electrical and
electronic equipment

Install heating boiler

o e

Build scaffolding

Operate tolls for cutting
materials

inspect roofs install
guttering

Lay roof tiles

DE LA CONSTRUCCION

Install construction profiles
and different kind of bricks

Prepare fasade cladding

Work on demoalition
processes

Work with mortar and
concrete
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3 - First analysis of the existing training offer

Taking the Map of ‘new skills’ as a reference, an analysis of the current fraining offer in Spain and its
adaptfation fo these ‘new skills’ demanded by industrialised construction systems in line with the
principles and objectives of the EE, CE and sustainability has been carried out. The methodology followed
included consultation of documentary sources and research through interviews with key informants who
are experts inindustrialised construction and have extensive professional experience in this field, in order

to complete the information obtained with the first documentary analysis.

Documentary research has included the consultation of relevant sources, the Catalogue of Training of the

Public Employment Service Estatal (SEPE), the own catalogue of fraining of Fundacion Laboral de la

Construccidn, and the Ministry of Education, Vocational Training and Sports of the Government of Spain.

Criteria for the selection and inclusion of SEPE training specialities in the offer:

Professional family, Professional area, Qualification level, and Occupation.

Once the speciality has been identified, related occupations and jobs, modular development, and
for each module, the learning outcomes acquired by the participant in the training action have
been analysed.

The information has been summarized in tables that include the title; general objective; indicators
(corresponding to the specific objectives of each action); learning outcomes for each module of the
modular development (separated into cognitive and practical knowledge/skills; and management,
personal and social skills); and the contents (modules included in each action and number of

hours).

In the case of the training actions in the Catalogue of the Fundacidn, the proposal includes those actions
that have already been implemented in training programmes for workers related to industrialised

construction.

The conclusions indicate that the training offer allows addressing the skill deficits of most of the
competences included in the Map and have theoretical and practical contents directly related to EE, CE,

and sustainability.


https://www.sepe.es/HomeSepe/en/que-es-el-sepe.html
https://www.fundacionlaboral.org/en/
https://www.fundacionlaboral.org/en/
https://www.educacionfpydeportes.gob.es/en/portada.html
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Information by occupation:

Electrical installer. Most of the offer belongs to the professional families of Energy and Water,
Building and Civil Works, and Installation and Maintenance, and to the professional field of Projects
and Monitoring of Works. Three fraining actions of FLC and one vocational training qualification
of the Ministry of Education have been included, with a duration from six to 2000 hours.

HVAC engineering technician. The proposed offer comes from the professional families of Building
and Civil Works; Energy and Water, and Installation and Maintenance, with proposals ranging from
20 to 210 hours.

Roof labourer. Professional families of Building and Civil Works, Energy and Water, Safety and
Environment, and Mechanical Manufacturing, with a training action of the Fundacion Laboral, with
several hours of duration (from six to 330 hours).

Building construction labourer. The training offer belongs to the professional family of Building
and Civil Works, with a duration of between six and 110 hours, including two fraining actions from

the Catalogue of Fundacién.

%4 - Assessment of the first analysis

After this first analysis of the current training offer, interviews were held with key informants to find out
their opinion on the Map of ‘new skills’, the adequacy of the fraining offer presented with the needs of
theindustrialised construction activity and other possible initiatives or training activities suitable to cover

the competence deficits.
Conclusions:

Greater involvement of public authorities to facilitate the development of a commaon, flexible and
functional legal and labour framework for industrialised construction, with the participation of the
private sector to accelerate the implementation of the necessary training actions for the sector.

The Map of ‘new skills’ is a good roadmap to work on transforming current training itineraries. It
is necessary to correctly define and typify the different construction systems in order to have a

common basis for a complete training offer.
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The analysis of the training offer presented is sufficient, and possible gaps could be covered by
specific complementary training, with theoretical and practical content, and should subsequently
be included in the carresponding formal training.

The proposal of other training initiatives to fill the identified skills gaps should be led by a body
with national scope and competence, which brings together and convenes all the actors in the
sector involved, and dynamizes the necessary changes, with the active participation of all (e.g.
industrialised manufacturers). Necessary coordination with regional and national training
authorities, so that these training courses are adequately recognised in the labour market. It is
important to focus on ‘emerging’ frades in order to update the training offer.

The training initiatives presented are sufficient to cover the skill demands of the chosen profiles,
although it is necessary to focus on the lack of training for the implementation of efficient and
sustainable solutions, especially in the combination of emerging technologies with traditional
solutions.

Training associated with technological skills and the adaptation of artificial intelligence (Al) will
become increasingly important. Training in methodologies such as Lean Construction will also
become increasingly important.

It is important to design specific fraining actions and initiatives for certain crucial subjects for the
transition towards a more industrialised and efficient construction model: use of BIM models,
integration of renewable energies, building automation, circular economy, energy efficiency,
reuse of materials, waste management, home automation, etc.

The design and planning of the new training proposals should include: a combination of
theoretical and practical training, with an adaptable duration, coexisting intensive refresher
courses and more extensive gualification programmes. The online or hybrid modality would
guarantee accessibility, especially for working professionals, and the trainers should be experts
in the new technologies and methodologies of industrialised construction, with practical

experience in real projects.

10
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5 - Results of the validation process hy profiles

To validate the results, a questionnaire was designed using Google Forms to ascertain the opinion of the
experts involved in the process. This questionnaire presents a rating scale for each of the training
proposals, on their suitability to cover the competence deficits identified in the transition from traditional
to industrialised in each of the professional profiles. The scale has three evaluation points: Not very
adequate-Adequate-Adequate-Very adequate.

Criteria for training proposals:
Inclusion of those proposals that have received, at least, the consideration of Adequate.

In the event that a proposal has received the assessment of Not very suitable, in order to eliminate
it, it must have this assessment from at least half of the validators.

The results by profile are shown below.

Electrical installer

Usar modelos BIM

Il Poco adecuada [l Adecuada Muy adecuada

Interpretacion y visualizacion de planos en modelos BIM para operarios e instaladores

n


https://docs.google.com/forms/d/1NweM8YK_ioRrdKjlF-5IL9BRQZP3Ir6_t2_L9O0HxTY/edit?ts=675049c4
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Instalar dispositivos inteligentes

B Poco adecuada Ml Adecuada [ Muy adecuada

4
2
0
Montaje eléctrico y puesta en servicio de  Técnico en instalaciones eléctricas y Aerotermia y fotovoltaica: Energias
instalaciones solares fotovoltaicas automaticas renovables integradas

Interpretar planos en 2D y en 3D

Bl Poco adecuada M Adecuada [0 Muy adecuada

Interpretacion de planos

12
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Instalar componentes de automatizacion

B Poco adecuada Ml Adecuada [ Muy adecuada

Instalacion y mantenimiento de instalaciones de energia solar ~ Aerotermia y fotovoltaica: Energias renovables integradas
fotovoltaica

Determinar la orientacion de los paneles solares

Bl Poco adecuada M Adecuada [0 Muy adecuada

aﬂe‘g\a

o
N
3(0_,:\

. o0
\e OV
2 22 o

wo

13
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Instalar paneles fotovoltaicos

3
I Poco adecuada M Adecuada [ Muy adecuada

c:\o(\
@
oF

\9"’\6“

o
o ‘\\'5\
‘\ We &

cP

Utilizar herramientas de diagndstico para reparaciones electrénicas

B Poco adecuada [ Adecuada I Muy adecuada

Instalacion y mantenimiento de instalaciones de energia solar ~ Aerotermia y fotovoltaica: Energias renovables integradas
fotovoltaica

14
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Seguir procedimientos de seguridad y salud en construccion y en trabajos en altura

B Poco adecuada Ml Adecuada [ Muy adecuada

PRL para trabajos de electricidad PRL para trabajos de electricidad: Parte especifica

Montar sensores

B Poco adecuada [ Adecuada [ Muy adecuada

Aerotermia y fotovoltaica: Energias renovables integradas

15
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Montar componente eléctricos y unidades electrénicas

B Poco adecuada Ml Adecuada [ Muy adecuada

Técnico en instalaciones eléctricas y Instalacion y mantenimiento de Aerotermia y fotovoltaica: Energias
automaticas instalaciones de energia solar renovables integradas
fotovoltaica

HVAC engineering technician

Interpretar planos en 2D y en 3D

B Poco adecuada M Adecuada [ Muy adecuada

Interpretacion de planos Disefio de instalaciones de geotermia y aerotermia

16
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Instalar y mantener sistemas de domotica

2,0
B Poco adecuada Ml Adecuada [ Muy adecuada

1,5
1,0
0,5
0,0
’b".. NS 3"\\ \Q".
e NS o 20
25‘ \(\5\9 \‘\a‘\\ \((\Q\
Instalar y mantener sistemas de domotica
2,0
B Poco adecuada M Adecuada 0 Muy adecuada
1,5
1,0
0,5
0,0
@ N 2
NG e,(‘e 2™
e \\y\'a“\ o

17
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Dirigir un equipo

B Poco adecuada Ml Adecuada [ Muy adecuada

Gestion de equipos

Instalar bomba de calor geotérmica

3
Bl Poco adecuada M Adecuada [0 Muy adecuada
2
0 — ; , - — — - —
Diseno de instalaciones de geotermia y Diseno y optimizacion de suelos Montaje y mantenimiento de
aerotermia radiantes para climatizacion eficiente instalaciones de geotermia y energia

solar aplicadas a la climatizacion

18
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Garantizar el cumplimiento de la legislacion ambiental

2,0
B Poco adecuada Ml Adecuada [ Muy adecuada

1,5
1,0
0,5
0,0
Disefio y optimizacion de suelos radiantes para climatizacion Calidad y medioambiente en la construccion 4.0
eficiente

Roof lahourer

Interpretar planos en 2D y en 3D

B Poco adecuada M Adecuada [ Muy adecuada

Interpretacion de planos Instalacién de paneles prefabricados ligeros para la
envolvente de construccién industrializada
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Instalar cubierta verde

2,0
B Poco adecuada Ml Adecuada [ Muy adecuada

1,5
1,0
0,5
0.0 . — , - , — -~ .
Montaje y mantenimiento de sistemas Introduccion a las cubiertas verdes y su  Procedimientos basicos en montaje de
de cubiertas verdes para eficiencia impacto en la eficiencia energética cubiertas verdes
energética

Programar un controlador de control numérico por ordenador CNC

2,0
B Poco adecuada [ Adecuada I Muy adecuada
1,5

1,0

0,5

0,0

CNC Magquinas

20
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Seguir los procedimientos de seguridad en trabajos en altura

B Poco adecuada Ml Adecuada [ Muy adecuada

2
1
0 . — , — - - , p— .
Montaje y mantenimiento de sistemas Procedimientos basicos en montaje de Seguridad y técnicas en trabajos en
de cubiertas verdes para eficiencia cubiertas verdes altura
energética

Evaluar las necesidades de conservacion

2,0
B Poco adecuada [ Adecuada I Muy adecuada

B B

Montaje y mantenimiento de sistemas de cubiertas verdes Procedimientos basicos en montaje de cubiertas verdes
para eficiencia energética

1,5

1,0

0,5

0,0

21



- . O FUNDACION
Build0ffsieeEU i I et

DE LA CONSTRUCCION

2022-1-ES01-KA220-VET-000087862

Examinar los suministros y calcular las necesidades

B Poco adecuada Ml Adecuada [ Muy adecuada

s

Y X
Wt o« w® W o

Respetar los procedimientos de seguridad y salud en construccién

3
Bl Poco adecuada M Adecuada [0 Muy adecuada

2
0

Procedimientos basicos en montaje de cubiertas... PRL para trabajos de colocacion de materiales de cubricion
Instalacién de paneles prefabricados ligeros para la envolve... PRL para trabajos de colocac...

22
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Building construction lahourer
Interpretar planos en 2D y en 3D

2,0
B Poco adecuada [ Adecuada I Muy adecuada
1,5

1,0

0,5

0,0
Fundamentos de trabajo de albafiileria para la construccién 4.0

Trabajar de manera ergondémica

B Poco adecuada Ml Adecuada [ Muy adecuada

Procedimientos bésicos en montaje de PRL para trabajos de albafileria PRL para trabajos de albafiileria. Parte
muros cortina eficientes especifica

23
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Interpretar plano para construccién modular

3
B Poco adecuada Ml Adecuada [ Muy adecuada
2
1
0
Fundamentos de trabajo de albaiileria para la construccion Instalacién de paneles prefabricados ligeros para la
4.0 envolvente de construccion industrializada

Reconocer el impacto de la vida Util de los materiales para mantenimiento y demolicién

2,0
B Poco adecuada [ Adecuada I Muy adecuada
1,5

1,0

0,5

0,0

Nuevos materiales sostenibles para la construccion

24
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Calcular los materiales necesarios para el trabajo

B Poco adecuada Ml Adecuada [ Muy adecuada

Instalacién de paneles prefabricados ligeros para la envolvente de construccion industrializada

Sequir los procedimientos de seguridad en trabajos en altura

B Poco adecuada [ Adecuada I Muy adecuada

Seguridad en los trabajos temporales en altura: requisitos, equipos y técnicas fundamentales

25
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Preparar la envolvente para la instalacién de muros cortina fotovoltaicos

B Poco adecuada Ml Adecuada [ Muy adecuada

Procedimientos basicos en montaje de muros cortina eficientes

Realizar conexiones de elementos modulares

B Poco adecuada [ Adecuada I Muy adecuada

Instalacion de paneles prefabricados ligeros para la Montador de prefabricados de hormigén
envolvente de construccion industrializada

26
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6 - Final proposal of training pathways

The final result is detailed below with the training offer found to cover the possible competence deficits
of each of the four selected profiles. The skills for which no suitable fraining initiative was found in the

offer analysed were as follows:

Sort waste and demolition materials and prepare the roof for solar system (PV and solar thermal
system) (regarding the Roofer labourer).

Sort waste and demalition materials (for the building construction labourer).

The result of the analysis includes 72 training actions, with different duration and different training
modalities. The information for each of the profiles is shown below as tables that relate the competences

with the proposed training offer.

Electrical installer

Ten skills have been considered key and for all of them a total of 12 training initiatives have been found

in the catalogue of training specialities of the SEPE and the catalogue of courses of FLC.

All of them are level 1 and 2 qualifications, except for ‘Interpretation and visualisation of BIM model
plans for operators and installers’, which has no assigned level. In the case of ‘Installing intelligent
devices’, the 2000-hour Intermediate Level Vocational Training initiative ‘Technician in Electrical and

Automatic Installations’ has been included, a proposal that corresponds to the Ministry of Education.

Duration
Required skills Title Information
hours
Interpretation and visualisation of - Professional family Building and civil
Use BIM models drawings in BIM models for 40 works. Professional field Projects and
operators and installers monitoring of works
Electrical installation and 60

U commissioning of solar photovaltaic - Qualification level 1. Professional
e systems family Energy and water. Professional
evices

field Renewable energies
2000

27
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Technician of Electrical and automatic

- Intermediate Vocational Training.

installations Regulated education of the Ministry of
50 Education
- Qualification level 2. Professional
Aerathermal and satavalisic family _Insta/lat/.on and maintenance.
. Professional field Assembly and
Integrated renewable energies _ _ _
maintenance of installations
Interpretation of plans - Qualification level 2. Professional
Interpret 2D and -0 family Building and civil works.
3D digital plans Professional field Projects and
monitoring of works
Installation and maintenance of - Qualification level 2. Professional
photovaoltaic solar energy family Energy and water. Professional
installations field Renewable energies
Install automation . o _
Aerothermal and photovaoltaic: 50 - Qualification level 2. Professional
components i ) ) )
Integrated renewable energies family Installation and maintenance.
Professional field Assembly and
maintenance of installations
Construction of solar photovoltaic - Qualification level 2. Professional
pergolas family Building and civil  works
Electrical installation and Professional field Bricklaying and
commissioning of solar photovoltaic 104 finishing Works
systems - Qualification level 1. Professional
photovoltaic solar energy field Renewable energies
Calculate solar installations = - Qualification level 2. Professional
panel orientation family Energy and water. Professional
Photovoltaic solar energy for self- field Renewable energies
consumption. Level | 30 - Qualification level 2. Professional
Photovoltaic solar energy for self- family Energy and water. Professional
30 field Renewable energies

consumption. Level I|

- Qualification level 2. Professional

family Energy and water. Professional

field Renewable energies
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Construction of solar photovoltaic

- Qualification level 2. Professional

pergolas 104 family Building and civil works.
Professional field Bricklaying and
Electrical installation and AR i) B
commissioning of solar photovaltaic 60 - Qualification level 1. Professional
systems family Energy and water. Professional
Installation and maintenance of 50 el Risinelsls s lies
phatovaltaic solar energy - Qualification level 2. Professional
installations family Energy and water. Professional
field Renewable energies
Mount . . .
_ ” . . . 60 Training action of the Fundacion
photovoltaic Auxiliary operations in photovoltaic o
. . Laboral. State Training Plan 2023,
panels solar installations. Assembly T -
gualification, and requalification
P . ) e | 30 Training action of the Fundacion
uxiliary operations in solar therma -
. l"l P . Laboral. State Training Plan 2023,
installations. Maintenance L L
gualification, and requalification
- Qualification level 2. Professional
Photovoltaic solar energy for self- =0 family Energy and water. Professional
consumption. Level | field Renewable energies
Photovoltaic solar energy for self- 30 - Qualification level 2. Professional
consumption. Level Il family Energy and water. Professional
field Renewable energies
Installation and maintenance of - Qualification level 2. Professional
photovoltaic solar energy family Energy and water. Professional
Use diagnostic installations 50 field Renewable energies
tools for electronic | Aerothermal and photovoltaic: - Qualification level 2. Professional
repairs Integrated renewable energies 250 family /Installation and maintenance.
Professional field Assembly and
maintenance of installations
Follow health and | Prevention of Occupational Risks in - Qualification level 1. Professional
safety procedures | electrical work 20 family  Building and civii works
in construction Prevention of Occupational Risks in Professional field Installation and
and working at electrical work. Specific part 6 assembly

heights
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Aerothermal and photovoltaic:

Integrated renewable energies

- Qualification level 2. Professional

family Installation and maintenance.

Integrated renewable energies

Assemble sensors 250 i _
Professional field Assembly and
maintenance of installations
Electrical and automatic installations Intermediate  Vocational  Training.
technician Regulated education of the Ministry of
2000 Education
Assemble L :
elactrical and Installation and maintenance of - Qualification level 2. Professional
mechatronic photovoltaic colar energy family Energy and water. Professional
i i 50 field Renewable energies
components and installations g
uilie - Qualification level 2. Professional
serertiEmmel e phetoelE 550 family Installation and maintenance.

Professional field Assembly and

maintenance of installations

HVAC engineering technician

For this profile, five key competences have been considered and for all of them at least one training action

has been found, resulting in a total of 1. The proposal of ‘Team management’ (proposal for the

competence Leading a team) belongs to the professional family Administration and management,

considering that it may be suitable to be taught in the construction sector as it includes contents of a

fransversal nature.

The offer includes level 2 and 3 proposals, ranging from 20 to 130 hours. For the competence Installing

and maintaining home automation systems, five specialities have been included as part of the

gualification Implementation and maintenance of home automation, building automation and access

control, presence and video surveillance systems, from the professional family of Electricity and

electronics, with a total of 600 hours, from 60 to 120 hours.

Required skills

Title
hours

Duration

Information
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Interpretation of plans 20 - Qualification level 2. Professional family
Building and civil works. Professional field
Interpret 2D and Design of geothermal ar 130 Bricklaying and finishing Works
3Ddigitalplans | jargthermal systems - Qualification level 3. Professional family
Building and civil warks . Professional field
Installation and assembly
Home automation 60 - Qualification level 2. Professional family
Building and civil works. Professional field
Projects and monitoring of Works
Manage services inthe IT 90
system 210
install and Installing infrastructure in - Part of the qualification Implementation and
maintain home home and building automation 120 maintenance of domo’rlc,. Inmotic, éccess
I A—— systems control, preserte, and VIdE('J surVE|II§nce
systems Maintain home and building sgs'r.ems (Electricity and electronics professional
automation system 120 L)
infrastructure
Implement and maintain
equipment and devices in
home and building automation
systems
Lead ateam Team management 40 - Professional family Administration and
perform management. Professional field Administration
maintenance on and auditing
installed
equipment
Design and optimisation of 130 - Qualification level 3. Professional family
underfloor heating for efficient Building and civil warks. Professional field
climate control Installation and assembly
Install Design of geothermal or 50 - Qualification level 3. Professional family
geothermal heat | aerothermal systems Energy and water. Professional field
Rianf Installation and maintenance 50 Renewable energies

of geothermal and solar
energy installations applied to
air conditioning

- Qualification level 2. Professional family
Installation and maintenance. Professional field
Refrigeration and air conditioning
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Ensure
compliance with
environmental
legislation

Design and optimisation of
underfloor heating for efficient
climate control

Quality and environment in
construction 4.0

130 - Qualification level 3. Professional family

80

Building and civil warks. Professional field
Installation and assembly

- Qualification level 3. Professional family
Building and civil waorks. Professional field
Projects and monitoring of works

Roofer

A total of nine key competences are included in the Map for this profile, with a total of ten fraining

proposals to cover the possible competence deficits that workers in the construction sector might have in

the transition from the traditional to the industrialised model.

The offer includes level 1 and 2 proposals, with a duration ranging from six to 330 hours. There are two

competences for which no specific training proposals have been found: Preparing the roof for the

installation of solar panels and Separating waste and demolition materials.

Duration

Basic procedures in green
roof installation

Required skills Title Information
hours
Interpret 2D and 3D Installation of lightweight 40 - Qualification level 2. Professional family
digital plans prefabricated panels for Building and civil works. Professional field
industrialised building Bricklaying and finishing Works
envelopes >0 - Qualification level 2. Professional family
Interpretation of plans Building and civil works. Professional field
Projects and monitoring of works
Establish green roof Installation and 150 - Qualification level 2. Professional family
maintenance of energy Building and civil works. Professional field
efficient green roof systems Installation and assembly
Introduction to green roofs 70 - Qualification level 1. Professional family
and their impact on energy Energy and water. Professional field Energy
efficiency efficiency
200

- Qualification level 1. Professional family
Building and civil works. Professional field

Installation and assembly
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Program a CNC CNC Machines 40 - Level 2. Professional family Mechanical
controller manufacturing. Professional field Mechanical
operations
Prepare the roof for
solar system (PV and
solar thermal system)
Follow safety Installation and 150 - Qualification level 2. Professional family
procedures when maintenance of energy Building and civil works. Professional field
working at heights efficient green roof systems Installation and assembly
Basic procedures in green 500 - Qualification level 1. Professional family
roof installation Building and civil works. Professional field
Safety and techniques for Installation and assembly
working at heights 40 - Qualification level 2. Professional family
Safety and environment. Professional field
Safety in temporary work at Sty el [Fi2e e
height: essential 8 Training action of the Fundacion Laboral.
requirements, equipment, Initiation
and techniques
Assess conservation Installation and 150 - Qualification level 2. Professional family
needs maintenance of energy Building and civil engineering. Professional
efficient green roof systems field Installation and assembly
500 - Qualification level 1. Professional family
Basic procedures in green Building and civil engineering. Professional
roof installation field Installation and assembly
Sort waste and
demolition materials
Installation of lightweight 40 - Qualification level 2. Professional family
prefabricated panels for Building and civil works. Professional field
Inspect construction industrialised building Bricklaying and finishing Works
supplies and calculate | €nvelopes 150 - Qualification level 2. Professional family

needs for construction
supplies

Installation and
maintenance of energy
efficient green roof systems

Building and civil works. Professional field
Installation and assembly
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- Qualification level 1. Professional family

Introduction to green roofs 70 Energy and water. Professional field Energy
and their impact on energy efficiency
efficiency
500 - Qualification level 1. Professional family
Basic pracedures in green Building and civil works. Professional field
roof installation Installation and assembly
330 - Qualification level 1. Professional family
Basic participatory dry Building and civil works. Professional field
construction operations Installation and assembly
- Qualification level 2. Professional family
Building and civil works. Professional field
Installation and assembly
Follow health and Installation of lightweight 40 - Qualification level 2. Professional family
safety procedures in prefabricated panels for Building and civil works. Professional field
construction industrialised building Bricklaying and finishing Works
envelopes 500 - Qualification level 1. Professional family
Basic procedures in green Building and civil works. Professional field
roof installation Installation and assembly
Prevention of Occupational =0 - Qualification level 1. Professional family
Risks for the laying of Building and civil works. Professional area
roofing materials Bricklaying and finishing Works
- Qualification level 1. Professional family
Building and civil works. Professional field
6 Bricklaying and finishing Works

Prevention of Occupational
Risks for the laying of
roofing materials. Specific
part

Building construction lahourer

For the professional profile of the bricklayer, the Map of ‘new competences’ identifies nine as crucial and

important. The analysis of the current training offer has brought together a total of eight training
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proposals. Of these proposals, six were found in the SEPE's specialities search engine and two belong to

the Fundacion Laboral's Course Catalogue. The training actions presented range from six hours (PRL for

masonry work. Specific part) to 110 hours (Basic procedures in the assembly of efficient curtain walls).

As in the case of the roofer profile, no training offer was found in the analysis carried out for the

competence of Separating demolition waste and materials.

The different training options for this profile are level 1and level 2 and all of them belong to the Building

and civil engineering professional family.

envelopes

. Duration
Required skills Title Information
hours
Fundamentals of masonry 35 - Qualification level 1. Professional family
Interpret 2D and 3D ) _ . . :
digital ol work for construction 4.0 Building and civil works. Professional field
igital plans
el Bricklaying and finishing Works
Basic procedures for efficient 10 - Qualification level 1. Professional family
curtain wall installation Building and civil works. Professional field
Installation and assembly
Prevention of QOccupational >0 - Qualification level 1. Professional family
Work ergonomically | Risks for masonry works Building and civil works. Professional field
Prevention of Occupational Bricklaying and finishing Works
6 L . .
Risks for masonry waorks. - Qualification level 1. Professional family
Specific part Building and civil works. Professional field
Bricklaying and finishing Works
Fundamentals of masonry 35 - Qualification level 1. Professional family
work for construction 4.0 Building and civil works. Professional field
Bricklaying and finishing Works
Int 1 pl f e . .
TS REN Pl Installation of lightweight 40 - Qualification level 2. Professional family
modular . . . :
. prefabricated  panels  for Building and civil works. Professional field
construction . . S
industrialised building Bricklaying and finishing Works

Sort waste and
demolition materials
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Recognize impact of | New sustainable building 20 - Qualification level 1. Professional family
materials lifetime for | materials Building and civil works. Professional field
maintenance and Bricklaying and finishing Works
demalition
Installation of lightweight 40 - Qualification level 2. Professional family
Calculate needs for _ _ .. . :
_ prefabricated panels for Building and civil works. Professional field
construction ) . _— . . S
_ industrialised building Bricklaying and finishing Works
supplies
envelopes
Safety in temporary work at 8 Training action of the Fundacién Laboral.
Follow safety . . L
height: essential Initiation
procedures when _ .
: . requirements, equipment and
working at heights _
technigues
Prepare the Basic procedures for efficient 10 - Qualification level 1. Professional family
envelope for PV curtain wall installation Building and civil works. Professional field
walls Installation and assembly
Installation of lightweight 40 - Qualification level 2. Professional family
prefabricated panels for Building and civil works. Professional field
Install COI’]I’]E‘C‘I:IOI.']S industrialised building Bricklaying and finishing Works
of modular building envelopes
elements 60

Precast concrete fitter

Training action of the Fundacién Laboral.
Initiation
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Annex. Information sheets of the training proposals

INTERPRETATION AND VISUALISATION OF DRAWINGS IN BIM MODELS FOR
OPERATORS AND INSTALLERS

General Visualise and interpret drawings from BIM models for operators and installers.
objective

Training 1. Introduction to representational systems

contents 1.1. Basic concepts

1.2. Representational systems

1.3. Standardisation

1.4. Types of plans (town planning, location and planning; foundations; structures;
architectural; installations; detail; elevations and sections; modification of plans)

2. Interpretation and symbology

2.1. Symbols and graphics

2.2. Elevation marks

2.3. Sketching

2.4. Scales and scaling

2.5. 2D and 3D representation paper, viewers, formats
2.6. Interpretation of orders and technical specifications

3. Measurement

3.1. Measurement, criteria

3.2. Measurement systems

4. New technologies in the design and management of construction projects
4.1. Basic knowledge of BIM

4.2. Differences between traditional CAD and BIM methodology

4.3. Opportunities in BIM model visualisation

4.4, Use and interpretation of BIM data visualisers

5. Practice
5.1. Basic interpretation of plans
5.2. Download and install an app

5.3. Visualisation of BIM models
5.4. Generate site plans of various types from BIM models

ELECTRICAL AND AUTOMATIC INSTALLATIONS TECHNICIAN
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Expected results

To assemble and maintain telecommunication infrastructures in buildings, low-
voltage electrical installations, electrical machines and automated systems,
applying current standards and regulations, quality, safety and occupational risk
protocals, ensuring their functionality and respect for the environment.

Learning
outcomes (by

module)

Module 1. Industrial automation:

- Determining the pracess to be followed in machining operations interpreting plans
and using technical documentation.

- Drawing basic elements and assemblies applying standardisation.

- Perform machining operations applying measurement and marking techniques
and using machines and toals.

- Configuring basic control and power circuits, selecting their elements and drawing
up schemes.

- Assemble automatism circuits for small motar control, interpreting diagrams and
verifying their operation.

- Assemble associated electrical panels and systems, interpreting technical
documentation and verifying their operation.

- Locating breakdowns and malfunctions in the installation, analysing the
symptoms and identifying the causes that produce them.

- Repairing breakdowns and malfunctions in the installation, adjusting or replacing
defective elements.

- Assembling and maintaining automatic systems with programmable conftrol,
interpreting technical documentation and verifying their operation.

- Complying with the rules on labour risk prevention and environmental protection,
identifying the associated risks, measures and equipment to prevent them.

Module 2. Electronics:

- Recognise combinational logic circuits determining their characteristics and
applications.

- Recognise sequential logic circuits determining their characteristics and
applications.

- Recognise rectification and filtering circuits by determining their characteristics
and applications.

- Recognise power supplies by determining their characteristics and applications.

- Recognise amplifier circuits by determining their characteristics and applications.
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- Recaognise power electronic systems by verifying their characteristics and
operation.

- Recognise timing and oscillation circuits, verifying their characteristics and
operation.

Module 3. Electrical engineering:

- Perfarm calculations in direct current electric circuits, applying basic principles and
concepts of electricity.

- Recognise the basic principles of electromagnetism, describing the interactions
between magnetic fields and electric conductors and relating Faraday's Law with
the principle of operation of electric machines.

- Perfarm calculations in single-phase alternating current (AC) electrical circuits,
applying the most appropriate techniques.

- Perfarm calculations of the basic electrical magnitudes of a three-phase system,
recognising the fype of system and the nature and type of connection of the
receivers.

- Recognise the risks and effects of electricity, relating them to the protection
devices to be used and to the calculations of installations.

- Recognise the characteristics of transformers, carrying out tests and calculations
and describing their constitution and operation.

- Recognise the characteristics of direct current machines carrying out tests and
describing their constitution and operation.

- Recognise the characteristics of alternating current rotary machines by
performing calculations and describing their constitution and operation.

Module 4. Interior electrical installations:
- Assembling basic electrical circuits interpreting technical documentation.

- Assemble the electrical installation of a dwelling with a basic electrification level
applying the Low Voltage Electrotechnical Regulations.

- Drawing up the technical design report of a housing installation with a high degree
of electrification in accordance with the Low Voltage Electrotechnical Regulations.

- Assemble the electrical installation of a public premises, applying the regulations
and justifying each element as a whole.

- Assemble the electrical installation of a premises intended for industrial use,
complying with the Low Voltage Electrotechnical Regulations.

- Maintain interior installations applying electrical measurement techniques and
relating the malfunction with the cause that produces it.
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- Verify the commissioning of an installation in a public or industrial premises,
complying with the specifications of the authorised installer in the Low Voltage
Electrotechnical Regulations.

Module 5. Distribution facilities:

- Identify the configuration and types of transformer substations, describing the
characteristics and functions of each element.

- Identify the configuration of a low voltage distribution network, recognising its
components and describing their characteristics according to the type of
installation.

- Configure link installations selecting the elements that make them up and their
location.

- Recognise maintenance procedures for transformer substations analysing
protocols and identifying activities.

- Carrying out assembly and maintenance operations of a low voltage overhead
network describing them and applying the corresponding techniques.

- Perform assembly and maintenance operations of a low voltage underground
network describing them and applying the corresponding techniques.

- Carrying out assembly and maintenance operations of link installations describing
them and applying the corresponding techniques.

- Complying with the rules on labour risk prevention and environmental protection,
identifying the associated risks, measures and equipment to prevent them.

Module 6. Common telecommunication infrastructures in buildings and dwellings:

- Identifying the elements of common telecommunications infrastructures in
dwellings and buildings, analysing the systems that make them up.

- Configure small installations of commaon telecommunications infrastructures for
dwellings and buildings, determining the elements that make them up and selecting
components and equipment.

- Assemble common telecommunications infrastructures installations for dwellings
and buildings, interpreting technical documentation and applying assembly
technigues.

- Verifying and adjusting the elements of common telecommunications
infrastructure installations, measuring significant parameters and interpreting their
results.

40



8N
BuildOf fsiteEU

2022-1-ES01-KA220-VET-000087862

o e

DE LA CONSTRUCCION

- Locate breakdowns and malfunctions in common telecommunications
infrastructure equipment and installations, applying detection technigues and
relating the malfunction with the cause that produces it.

- Repair telecommunications infrastructure installations applying techniques for
carrecting malfunctions and, where appropriate, replacing components, taking into
account the manufacturers' recommendations.

- Complying with the rules on labour risk prevention and environmental protection,
identifying the associated risks and the measures and equipment to prevent them.

Module 7. Home automation installations:

- Identify areas and automatic systems that make up automated installations in
dwellings, analysing their aperation, characteristics and application standards.

- Configure technical systems, justifying their choice and recognising their
operation.

- Assemble small, automated installations in dwellings, describing the elements
that make them up.

- Assemble the control areas of a home automation installation following the
established procedures.

- Maintain home automation installations, attending to the system specifications.

- Diagnose breakdowns and malfunctions in home automation equipment and
installations, applying measurement techniques and relating these with the causes
that produce them.

- Complying with the rules on labour risk prevention and environmental protection,
identifying the associated risks, measures and equipment to prevent them.

Module 8. Photavoltaic solar installations:

- Identify the elements that make up photovoltaic solar energy installations,
analysing their operation and characteristics.

- Configure photovoltaic solar installations, justifying the choice of the elements
that make them up.

- Assemble photovoltaic solar panels by assembling their elements and verifying,
where appropriate, their operation.

- Assemble photovoltaic solar installations interpreting technical documentation
and verifying their operation.

- Maintain photovoltaic solar installations applying prevention and detection
technigues and relating the malfunction with the cause that produces it.
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- Recagnising the grid connection conditions of photovoltaic solar installations in
accordance with the regulations.

- Complying with the rules on labour risk prevention and environmental protection,
identifying the associated risks, measures and equipment to prevent them.

Maodule 9. Electrical machinery:

- Preparing technical documentation of electrical machines relating standardised
symbols and graphically representing elements and procedures.

- Assemble single-phase and three-phase transformers, assembling their elements
and verifying their aperation.

- Repairing transformer breakdowns, carrying out checks and adjustments for
commissioning.

- Assembling rotary electrical machines, assembling their elements and verifying
their operation.

- Maintain and repair electrical machines, carrying out checks and adjustments for
commissioning.

- Carrying out characteristic manoeuvres in rotary machines, interpreting diagrams
and applying assembly technigues.

- Complying with the rules on labour risk prevention and environmental protection,
identifying the associated risks, measures and equipment to prevent them.

Module 10. Training and career guidance:

- Select employment opportunities, identifying the different possibilities of
insertion, and the alternatives of lifelong learning.

- Apply teamwork strategies, assessing their effectiveness and efficiency for the
achievement of the organisation's objectives.

- Exercise the rights and fulfil the obligations deriving from labour relations,
recognising them in the different employment contracts.

- Determine the protective action of the Social Security system in view of the
different contingencies covered, identifying the different types of benefits.

- Assess the risks derived from his/her activity, analysing the working conditions
and risk factors present in his/her labour environment.

- Participate in the drawing up of a risk prevention plan in a small company,
identifying the responsibilities of all the agents involved.

- Apply prevention and protection measures, analysing risk situations in the labour
setting of the Technician of Electrical and Automatic Installations.
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Maodule 11. Enterprise and entrepreneurship:

- Recognise the skills associated with entrepreneurship, analysing the
requirements derived from jobs and business activities.

- Defining the opportunity of creating a small company, assessing the impact on the
environment and incorporating ethical values.

- Carrying out the activities far the constitution and start-up of a company, selecting
the legal form and identifying the assaciated legal obligations.

- Carrying out basic administrative and financial management activities of an SME,
identifying the main accounting and tax obligations and filling in the
documentatian.

Module 12. Training at work:

- Identify the structure and organisation of the company relating it to the production
and marketing of the products obtained.

- Apply ethical and labour habits in the development of his/her professional activity
according to the characteristics of the job and the procedures established in the
company.

- Assemble low voltage electrical installations applying current regulations, safety
rules and the company's quality system.

- Collaborating in the operations and procedures for the start-up or service of
installations and equipment following the established procedures.

- Carrying out preventive maintenance of the installations and equipment in charge
of the companu, applying the corresponding maintenance plans.

- Collaborating in the diagnosis and repair of breakdowns and malfunctions in
installations and equipment, applying corrective maintenance techniques and
procedures.

- Participating in the tasks of configuration and assessment of electrical
installations and their legalisation, making diagrams and filling in the necessary

documentation.

CONSTRUCTION OF SOLAR PHOTOVOLTAIC PERGOLAS

Expected

results

To build a wooden pergola using construction solutions adapted to the environment,
local materials and climate, powered by photovoltaic solar energy.
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Objectives

- Interpret carpentry as a sustainable wark activity, the use of wood as a natural
resource linked to forest management and understand the structural versatility of
woaod as a material.

- Execute all the foundation operations ta be carried out in the project work, according
to acceptable quality levels and in strict compliance with the specific safety
regulations.

- Assemble the structure of the pre-machined pergola following the appropriate
physical principles and surfaces to increase its durability, accarding to quality levels
and safety regulations.

- Carrying out machining and assembly operations through correct joints and
anchoring, according to the plans and using the necessary tools.

- Carrying out the assembly operations of the different elements and connection of
the photovoltaic system in the pergola, following the specific quality and safety
levels.

- Complying with the regulations and safety standards that guarantee the correct
development of the work o be carried out from a preventive point of view.

Learning

outcomes

(by module)

Module 1. Sustainable use of natural resources:

- Cognitive and practical knowledge/skills: introduction to bioconstruction; use of
wood as a material; processing of wood; history of wood.

- Managerial, personal and social skills: development of positive attitudes towards
the use of wood as a natural and sustainable resource; awareness and application of
the principles of using wood in bioconstruction; acquisition of an integral vision of the
project to be built.

Module 2. Foundations:

- Cognitive and practical knowledge/skills: identification of the different types of
existing foundations; knowledge of the types of fixings, anchorages and load
distribution; construction of the foundation base.

- Managerial, personal and social skills: acquisition of a comprehensive vision of the
project to be built; development of positive attitudes towards teamwork;
demonstration of initiative and critical judgement in carrying out quality work.

Module 3. Assembly of the pergola structure:

- Cognitive and practical knowledge/skills: knowledge of the different types of
structures; knowledge of the necessary tools and techniques of use; knowledge of
basic laws of physics applied to construction; care and maintenance.

- Managerial, personal and social skills: application of environmental protection and
occupational risk prevention measures; development of positive attitudes towards
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teamwork; demonstration of initiative and critical judgement in carrying out quality
work.

Module 4. Machining and assembly:

- Cognitive and practical knowledge/skills: reading the plan of the construction to be
carried out; tfraditional machining; current machining; connections and ancharing.

- Managerial, personal and social skills: development of positive attitudes towards
teamwaork; demonstration of initiative and critical judgement in carrying out quality
work.

Module 5. Photovoltaic assembly:

- Cognitive and practical knowledge/skills: theoretical introduction to photovaoltaic
solar energy; installation of the structures; installation of the photovoltaic solar
panels; installation of the charger; installation of the connections.

- Managerial, personal and social skills: development of positive attitudes towards
renewable energies for electricity production, being aware of their utilities,
advantages and disadvantages; reflection on the social, economic and environmental
consequences of the use of one or another source for electricity production;
demonstration of initiative and critical judgement when carrying out quality work.

Module 6. Prevention of occupational hazards:

- Cognitive and practical knowledge/skills: common preventive technigues;
definition of the work; specific preventive technigues.

- Managerial, personal and sacial skills: development of analytical skills to solve
problems and look for alternative solutions taking into account safety regulations
and standards; awareness of the key elements to develop a safe work; assimilation
of the importance of task planning to achieve a correct development of the work to
be carried out from a preventive point of view.

ELECTRICAL INSTALLATION AND COMMISSIONING OF SOLAR PHOTOVOLTAIC
SYSTEMS

Expected results

To carry out electrical assembly and commissioning of solar photovoltaic
installations on the basis of technical documentation, using the appropriate tools,
equipment and materials and acting under personal safety and environmental risk
prevention standards, and drawing up work plans for the electrical assembly of
solar photovoltaic installations in accordance with the corresponding projects or

technical reports and established work procedures.
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Objectives - Organize the assembly by determining the necessary elements and equipment
from the technical documentation and applying the measures of prevention of
occupational and environmental risks throughout the process.

- Know and apply the techniques far the assembly of equipment in the photovaoltaic
installation.

Learning Module 1. Organization of materials, equipment and tools for the assembly of

outcomes electrical and electronic equipment:

(by madule) - Cognitive and practical knowledge/skills: identification and selection of

equipment and elements necessary for assembly from installation plans;
organization of assembly of electrical and electronic circuits and equipment,
technigues and procedures; basic naotions of applicable regulations for the
prevention of specific occupational and environmental risks. Personal protective
equipment.

- Managerial, personal and sacial skills: Communication skills with the work team;
time management; organization of materials, equipment and tools.

Module 2. Assembly of electrical and electronic equipment in solar photovaoltaic
installations:

- Cognitive and practical knowledge/skills: Techniques to be used in the electrical
assembly processes (laying, embedding, connecting and adjusting); assembly and
connection of circuits and electrical and electronic equipment of solar photovoltaic
installations (accumulation systems; support systems; network connections;
ground circuits); assembly and connection of solar panels (grouping and connection
systems); assembly and connection of circuits and monitoring equipment and an
automatic solar monitoring system; interconnection of the different subsystems of
solar photovoltaic installations; assembly and connection of electrical switchboards
for manoeuvre, protection and control; assembly of conduction pipes and cables;
commissioning of solar photovoltaic installations; Regulation.

- Managerial, personal and social skills: Communication skills with the work team;
tfime management; organization of materials, equipment and tools.

INTERPRETATION OF PLANS

Expected results

To apply the appropriate building and civil engineering drawing representation
technigues for correct interpretation.
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Objectives

- Identify the necessary graphic documentation in a project and lacate the graphics
and symbology useful for the interpretation of plans.

- Develop the skills and abilities that allow applying reasoned solutions to
representation problems identifying the type of dimensions, perspective and
narmalising lines.

Learning
outcomes (by

module)

Module 1. Principles of representation, lines, perspectives and standards:

- Cognitive and practical knowledge/skills: definition of the general principles of
representation; description of standardised lines; description of perspective;
explanation of dimensioning rules.

- Managerial, personal and social skills: rigour in graphical representation and its
applications in the professional environment.

Module 2. Technical drawing:
- Cognitive and practical knowledge/skills: implementation of tools.

- Managerial, personal and social skills: rigour in the correct selection of
dimensions, perspectives and standard lines in the interpretation of plans based on
practical application.

INSTALLATION AND MAINTENANCE OF PHOTOVOLTAIC SOLAR ENERGY
INSTALLATIONS

Expected results

To instfall and maintain a solar photovoltaic installation, taking into account the
characteristics of the system to be installed and its main equipment.

Objectives

- Know the European and state legal context and introduce photovoltaic technology
and the typologies of existing installations today.

- Acguire basic and general preventive knowledge, both theoretically and
practically, which allows the application of safe working techniques during the
execution of metal structures.

- Assemble the anchor, structure and panels of a photovoltaic system.

- Install the wiring layout, protection boxes and connect the continuous and
alternating power part with the appropriate material of a solar photovoltaic system.

- Maintain and monitor for the correct operation and continuous improvement of
solar photovoltaic installations.
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Learning Maodule 1. Introduction to solar photovoltaics:
outcomes (by - Cognitive and practical knowledge/skills: legal contextualization of the electricity
module) sector (European and State regulations); introduction of solar photovoltaics

(isolated installations in the grid, installations connected to the grid).

- Managerial, personal and social skills: Legal contextualization of photovoltaic
installations.

Module 2. Primary equipment:

Module 3.

Module 4.




