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During 2024, innovative actions have been carried out with
the aim of improving certain work processes.

The R&D&I Department would like to acknowledge and
highlight the importance of some of these actions and the
effort made by the teams involved in them. Their contribution
has been fundamental in promoting a culture of continuous
improvement within the organization, optimizing work
processes and encouraging innovation.

Sustainability and Innovation Directorate
(National R&D&I Department)
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Seguimiento de obra con metodologia
BIM

Title of the Action

Work monitoring with BIM methodology
Related Work Centers

Santiago Bernabéu Stadium remodeling

Summary of the Innovation:
Digitalizacion de las planillas facilitadas por el proveedor.

Creation of a federated Navisworks model that integrates both the stadium redevelopment
and pre-existing models, ensuring consistent and interactive workflows throughout all
phases of the project.

The goal of the federated BIM model, was used for:

Coordination between all the intervening companies in charge of developing each of
them a part or a subproject.

Coordination between the detailed design phase and the manufacturing and assembly
phase.

Coordination between design and construction. As it was a Fast-Track project, where
there was simultaneity between demolition, design and construction, for example, the




For coordination tasks between different companies and disciplines, BIM models and

BIMcollab were used as a platform for issue and interference management. The workflow

started with the creation of the issues in Revit, with the BIMcollab plugin, and the issue

referenced to the geometry was created, with the same plugin it could be exported to Navis,
— and visualized in context. In addition, it allowed the export in BCF format.

INNOVATIVE ACTIONS

The on-site design teamused Revit to check measurements and filter elements by subproject,
supporting the budgeting department. The information was exported through Cost It to be
included in Presto.




INNOVATIVE ACTIONS‘

During the construction phase, BIM360 Field Management was used to manage the quality
of the models, creating notes and issues. The objective was to ensure consistency between
the BIM models, the drawings and the executed work. Discrepancies were noted, centralized
and corrected, updating the models and drawings accordingly.

Important conclusions from this action include:

Navisworks Federated Model: The creation of a federated model that integrates both the
remodeling and pre-existing models ensures interactive and consistent workflows during all
phases of the project.

Integrated Coordination: The federated BIM model is used to coordinate between the
different companies involved, as well as between the design, fabrication, erection and
construction phases, especially in a Fast-Track project such as the Bernabeu.

Incident Management: BIM models and the BIMcollab platform are used to manage
incidents and interferences, starting with the creation of incidents in Revit and their export
to Navisworks for visualization in context.

Support to the Estimating Department: The on-site design team uses Revit to check
measurements and filter elements by subproject, exporting the information to Presto using
Cost It.

Quality Management: During the construction phase, BIM360 Field Management is used to
manage the quality of the models, ensuring consistency between BIM models, drawings and
the executed work, and correcting discrepancies.
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Efficiency: Referral Program

Title of the Action

Efficiency: Referral Program
Related Work Centers
FCCCO Canadd

Summary of the Innovation:

This program seeks to incentivize employees to recommend candidates for vacancies,
aligning new employees with the organization’s culture and values to improve retention.
They discovered that 30% of their current staff comes from referrals, but they did not have
a formal program for this. “Efficiency” will launch in Q1 2025 in Canada and will operate
through a SharePoint platform where employees will be able to view vacancies and make
referrals.

The program allows candidates’ progress to be evaluated and tracked, sending automatic
notifications to employees on the status of their referrals. After six months, employees
accumulate points redeemable for rewards. There will be ambassadors to promote the
program inside and outside Canada. This program reduces recruitment time by 50% and is
more economical than using external agencies, costing only 3.5% of the candidate’s annual
salary. In the future, there are plans to expand the program to other FCC regions, allowing
both local and international referrals through a unified platform.
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Important conclusions from this action include:

Tracking and Notifications: The program allows evaluating and tracking the progress
of candidates by sending automatic notifications to employees on the status of their
referrals.

Employee Incentives: Employees accumulate points redeemable for rewards after six
months of the referred candidate’s employment.

Program Promotion: There will be ambassadors to promote the program both inside
and outside Canada.

Hiring Efficiency: The program reduces recruitment time by 50%.

Reduced Costs: The investment cost per candidate is significantly lower than that of
external agencies, representing only 3.5% of the candidate’s annual salary.

Future Expansion: There are plans to expand the program to other FCC regions, allowing
both local and international referrals through a unified platform.
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Umiversity Hospital Clinic of Valencia

Title of the Action

Digitalization of the refurbishment and expansion of the Hospital Clinic Universitari de Valéncia.
Related Work Centers

Offices Barcelona and Madrid/Production - Construction site and office Valencia

Summary of the Innovation:

The work at the Hospital Clinic Universitario de Valencia was structured in two phases, with
FCC Industrial in charge of the air conditioning installation. The first phase was executed using
a traditional methodology based on 2D AutoCAD drawings. However, for the second phase,
it was decided to adopt a digital approach using a BIM model, which allowed optimizing the
coordination between disciplines and reducing the execution time of the work.

« The digital procedures applied in the second phase included:
« Use of CDE BIM360 for a collaborative environment.

« Creation of a BIM model for site production.

« Interdisciplinary 3D coordination to solve collisions.

» Generation of quality drawings integrating multiple views and tables.
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Accurate measurements with a minimum error margin of 1%.

Visualization of the 3D model on site by means of tablets or cell phones.
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« Training and resources available on a digital portal

Important conclusions from this action include:

Improved Coordination and Execution: The use of BIM optimized coordination between
disciplines and reduced execution time.

Measurement Accuracy: Automations allowed for accurate and reliable measurements.

Site Team Involvement: The team was actively involved in the use of BIM, improving project
efficiency.

Site Visualization: 3D visualization facilitated the understanding of the facilities.
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End-to-end digitization through SAP's
connection to the Power Platform

Title of the Action

End-to-end digitization through SAP’s connection to the Power Platform
Related Work Centers

MEGAPLAS

Summary of the Innovation:

FCC’sbusiness informationis centralized in SAP, but currently datais uploaded and exported
manually, which causes errors and low efficiency. The proposed solution is a comprehensive
digitization system that connects SAP with Power Platform to automatically capture and
visualize data in Dashboards. Power Platform includes Power Bl for data analysis, Power
Apps to capture data with custom applications and Power Automate to automate workflows.
The prototype has been implemented at the Megaplas factory in Madrid and is planned to
be scaled to other FCC businesses.
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Important conclusions from this action include:

Integral Digitization: The proposed solution digitizes data capture and visualization,
improving efficiency and reducing errors.

Use of Power Platform: The integration with Power Platform allows building applications,
automating workflows and analyzing data efficiently.

Prototype in Madrid: The prototype has been implemented in the Megaplas factory and is
planned to be scaled to other FCC businesses.

Improved Decision Making: The automation and visualization of data in Dashboards
facilitates more informed and faster decision making.
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Metro Porto: GIS, BIM and Reality

Capture for managing sustainable

construction works in New Rubi Porto’s
Metro Line.

Title of the Action

GIS, BIM and Reality Capture for managing sustainable construction works in New Rubi Porto’s Metro
Line.

Related Work Centers

Metro Porto —Linha Rubi. (Convensa/FCC Portugal)

Summary of the Innovation:

FCC Construcciéon and Convensa, leaders in the digitization of construction
processes, are improving and expanding process automation using GIS with ESRI
technology. The first project in Portugal to use GIS-BIM technology is the Rubi Line
project, the metro line construction project with the largest budget in the country.
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In the Arc GIS environment, BIM data integration will be available to all project
stakeholders. Processes are being created to combine environmental, waste management
and archaeological data, ensuring traceability and sharing this information with all project
stakeholders.
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The project uses reality capture technology, combining lidar data collected by drones and
360-degreephotostoacceleratethe evaluation,documentationand economic assessment
of the work. The tunnel construction process is monitored with laser scanning technology,
which collects geological data simultaneously. An auscultation and movement tracking
system will be implemented within the GIS framework, displaying this data graphically in
three dimensions to assess and predict risks related to movements caused by the metro
development. The Leica and Sigtun platforms will connect their observations to the model
displayed in the GIS environment via FTP.

Important conclusions from this action include:

Pioneer Project: The Ruby Line project in Portugal is the first project in the country to use
GIS-BIM technology.

Data Integration: The integration of BIM data into the Arc GIS environment enables
effective collaboration between all project stakeholders.

Traceability and Information Sharing: Traceability of environmental, waste management
and archaeological datais ensured by sharing this information with all project participants.

Reality Capture Technology: The use of reality capture technology, such as lidar data
and 360-degree photos, improves the evaluation and documentation of the work.

Advanced Monitoring: Tunnel construction is monitored with laser scanning technology
and a motion tracking system is implemented to assess and predict risks.

Platform Connection: Leica and Sigtun platforms connect your observations to the GIS
model, facilitating integrated visualization and analysis.
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MIGRATION AND I'TS BENEFTTS
FOR THE FCC GROUP

Title of the Action

Migration and its benefits for the FCC Group.
Related Work Centers

FV GUILLENA REUNION

Summary of the Innovation:

The project aims to cover the lack of personnel in all its business areas by hiring migrant
workers trained in NGO programs, who have an adequate level of Spanish and skills in trades
such as photovoltaic installations, electricity and security. The initiative seeks to reduce
hiring time from two and a half months to fifteen working days, generating a 70% time
savings.




INNOVATIVE ACTIONS‘

The pilot project was carried out at the work center of Fotovoltaica de Guillenq, Seville,
in collaboration with CEAR (Spanish Committee for Refugee Aid). In this pilot project, two
workers were hired in 15 days, filling vacancies that had not been filled for a long time. The
key to success was the coordination between the HR staff of the FCC Group, CEAR and
other parties involved, such as Security, Training, Administration and Site.
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The necessary resources to implement this project in all business areas are already
available within the FCC Group and NGOs, which facilitates its implementation without
the need for additional resources. Implementation costs are minimal and do not pose any
operational difficulties. In addition, the project has generated great satisfaction among
all parties involved due to the high motivation and training of the participants.

Important conclusions from this action include:

Reduced Time to Hire: The project significantly reduces recruitment time from two and a
half months to fifteen working days, saving 70% of the time.

Collaboration with NGOs: Collaboration with NGOs such as CEAR provides access to a
pool of trained and motivated workers.

Solution to the Lack of Personnel: The project effectively addresses the lack of qualified
personnel in the current market.

Low Cost and Ease of Implementation: The implementation of the project is simple and
does not require additional resources as it utilizes existing staff and resources.

Coordination and Collaboration: Coordination between HR, CEAR and other involved
parties is crucial to the success of the project.

Stakeholder Satisfaction: The project generates great satisfaction among all parties
involved due to the high motivation and training of the participants.
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PowerB1 — NEOM

Title of the Action
Implementation of a scorecard in Power Bl for the control of work progress.
Related Work Centers
Neom tunnels
Summary of the Innovation:
Implementation of a scorecard in Power Bi for the control of work progress.
Features:
e Daily update
e Postedin Teams
« Browser accessible, mobile, Teams
e Progress control containing:
- Tunnels - Dates

- Type of support - Q Value
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Cycle times
Kilometer points
Filters by criteria

Exportable

Benefits:

Savings in data transmission
Availability at all times

Creation of “team environment
Easily available filters and analysis
Easy data export

Uniformity of information for the whole project
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Important conclusions from this action include:

Improved Data Management Efficiency:

« Daily update and accessibility from browser, mobile and Teams.
« Ability to export data.

Optimization of Progress Control:

« Key metrics: tunnels, dates, type of support, Q Value, cycle times and kilometer points.
« Filtering by specific criteria.

Promotion of Collaboration and Transparency:

« Publication in Teams and accessibility for all team members.

« Uniformity of information.

Time and resource savings:

« Elimination of the need to submit data manually.

« Ease of data export and analysis.
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RUTAFANT

Title of the Action

RUTAFAST - Inspection Routes Planner
Related Work Centers

Work 3R96

Summary of the Innovation:

Within the conservation works carried out in the maintenance contract of the public lighting
of the Madrid City Council, the inspections of all the inventoried elements have a great
relevance. In order to create optimized routes that save time and fuel, the following Web
platform was developed that allows us to take advantage of a powerful route planning
algorithm.

Important conclusions from this action include:
« Reduction of fuel consumption.
* Reduced planning and inspection costs.

+ Reduced environmental impact. Reduced fuel use. It has a lower carbon footprint
compared to traditional methods by making routes in an efficient way.
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MACHINE CONTROL WORKFLOW
- Remote Machine Control Workflow

Title of the Action

MACHINE CONTROL WORKFLOW - Remote Machine Control Workflow
Related Work Centers

RV555 Sotrasambandet

Summary of the Innovation:

The BIM construction workflow transforms digital models into information usable by on-
site machines. Although the IFC format is useful for sharing data, it is not always compatible
with machines and does not always provide the required accuracy. Therefore, other formats
such as DMI/DMR and LandXML are used to validate the design and ensure correct
interpretation.
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In earthmoving, Xsite Manage software is used on machinery equipped with control
systems. This software processes topographic data in DMI/DMR formats to guide
excavators. The process includes reading design data, excavating in real time and
generating new surfaces when reaching the rock. For drilling tasks, Carlson Machine
Control software is used with geometric design data in LandXML format, ensuring that
tasks are carried out as planned.
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The operator controls the alignment of the drill rig remotely, adjusting the positionin real
time to match planned drill points. The software monitors drilling depth, speed and angle,
adjusting any deviation in real time. Drilling data is transmitted to the Infobric - Blasting
Manager system for accurate blasting calculation.

Important conclusions from this action include:

Format Compatibility: The IFC format is not always compatible with on-site machines, so
specific formats such as DMI/DMR and LandXML are used to ensure accuracy and correct
interpretation.

Use of Specialized Software: Xsite Manage and Carlson Machine Control software are
essential to process topographic and geometric data, guiding the machines in their tasks.

Real-Time Monitoring: Excavation and drilling are monitored in real time, allowing precise
adjustments and ensuring that tasks are performed as planned.

Surface and As-built Model Generation: Data collected during excavation and drilling is
used to generate new surfaces and As-built models, crucial for planning subsequent steps
such as controlled blasting.

Accurate Blasting Calculation: The Infobric - Blasting Manager system interprets drilling
data to accurately calculate blasting, including material and sequence requirements.
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Automation project and evolution of
bids from the bidding phase on site

Title of the Action

Project Automation and evolution of bids from bidding phase to construction site (SAP Inventory)
Related Work Centers

Bidding studies. Quintanaortufio-Montorio E.T.U.

Summary of the Innovation:

The action arises from the need to efficiently manage the development of activities derived
from works bidding studies. Therefore, a system designed to improve the activities related
to works bidding studies is developed. This system allows speeding up and optimizing the
selection of suppliers, reducing the time and costs associated with their management,
making informed decisions and obtaining better results in the negotiation of contracts.

The process begins with the classification and updating of suppliers using Microsoft Lists.
The data is categorized in the Presto file and exported to Access. Then, in PowerBi, these
files are linked to generate interactive reports that facilitate supplier selection and task
automation using Power Automate.
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The bids received are analyzed using DAX to identify the most competitive one, which allows
generating a target price for the work. Finally, the prices are included in Access and impor-
tedinto Presto, creating a file with the prices in the target column. The system is flexible and

—_ canbe easily expanded to other zones with minimal adjustments.

INNOVATIVE ACTIONS

In summary, this system improves efficiency and optimization in supplier management,
facilitates decision making through automation and detailed analysis, and is easily expandable
to other areas.

Important conclusions from this action include:

« Efficiency and Optimization: Improves efficiency and optimization in supplier
management.

« Automation and Analysis: Facilitates decision making through automation and detailed
analysis.

» Flexibility and Expansion: Flexible and easily expandable to other areas.




