Original Text

Automation

Equipment

Strengths:

Some equipment is available at the school, indicating that the necessary tools for
specific technologies are present.

Equipment is used in dedicated labs, allowing for specialized instruction in subjects like
robotics or automation.

Gaps:

The equipment is isolated in specific labs and not integrated into the learning factory
environment, limiting its broader application and potential for cross-functional
learning.

No interaction between equipment and manufacturing processes, reducing the ability
to simulate real-world production scenarios.

The learning environment lacks a holistic approach where all equipment could
contribute to a unified learning factory experience. Recommendations to Improve:

Integrate Equipment into the Learning Factory: Encourage cross-disciplinary interaction
by incorporating lab equipment into a connected manufacturing ecosystem.

Develop Pilot Integration Projects: Launch small-scale initiatives linking lab equipment
with broader manufacturing processes to simulate real-world applications.



Translated Text

Avtomatizacija

Oprema

Prednosti:

Nekatera oprema je na voljo v Soli, kar kaZe, da so prisotna potrebna orodja za
dolocene tehnologije.

Oprema se uporablja v namensko opremljenih laboratorijih, kar omogoca specializirano
poucevanje predmetov, kot sta robotika ali avtomatizacija.

Pomanijkljivosti:

Oprema je osamljena v posameznih laboratorijih in ni vklju¢ena v okolje u¢ne tovarne,
kar omejuje njeno SirSo uporabo in moZznosti za medpodrocno ucenje.

Ni interakcije med opremo in proizvodnimi procesi, kar zmanjSuje sposobnost
simulacije realnih proizvodnih scenarijev.

Ucno okolje nima celostnega pristopa, kjer bi vsa oprema prispevala k enotni izkusnji
ucne tovarne. Priporocila za izboljsSave:

Vkljucitev opreme v u¢no tovarno: Spodbudite interdisciplinarno sodelovanje z
vklju¢evanjem laboratorijske opreme v povezani proizvodni ekosistem.

Razvoj pilotskih projektov integracije: ZaZzenite manjse pobude, ki povezujejo
laboratorijsko opremo s SirSimi proizvodnimi procesi za simulacijo uporabe v resnicnem
svetu.



Original Text

Strengths:
The school is well-equipped, with a broad range of available equipment that covers various
areas of study.

Some equipment is already integrated into the learning factory, enabling interaction between
machines and other elements, which helps simulate real-world manufacturing processes.

The foundation of a learning factory is in place, allowing for more advanced integration and
collaboration between equipment and learning environments.

Gaps:

Some equipment is still isolated in dedicated labs, limiting full integration and cross-
disciplinary learning.

While some equipment interacts within the learning factory, the integration may not be
seamless or comprehensive, hindering the potential for efficiency and scalability.

The learning factory may not yet be fully optimized for all types of equipment or processes.
Recommendations to Improve:

Expand Equipment Integration: Incorporate isolated equipment into the learning factory to
enhance overall connectivity and efficiency.

Standardize Integration Protocols: Ensure that all equipment, regardless of its primary
function, can interact smoothly within the learning factory.

Optimize Learning Factory Processes: Improve automation, connectivity, and data sharing
between equipment to enhance efficiency.

Increase Cross-Disciplinary Collaboration: Encourage cooperation between labs to promote
shared use of technologies and equipment across different fields.



Translated Text

Prednosti:
Sola je dobro opremljena, z raznoliko razpolozljivo opremo, ki pokriva razliéna podrodja
Studija.

Nekatera oprema je Ze vkljucena v u¢no tovarno, kar omogoca interakcijo med stroji in
drugimi elementi ter pomaga simulirati proizvodne procese iz resni¢nega sveta.

Postavljeni so temelji u¢ne tovarne, kar omogoca naprednejso integracijo in sodelovanje med
opremo in u¢nim okoljem.

Pomanijkljivosti:

Dolocena oprema je Se vedno izolirana v posameznih laboratorijih, kar omejuje popolno
integracijo in medpodrocno ucenje.

Ceprav nekatera oprema sodeluje znotraj u¢ne tovarne, integracija morda ni celostna ali
nemotena, kar zmanjsuje ucinkovitost in mozZnosti za nadgradnjo.

Ucna tovarna morda Se ni v celoti optimizirana za vse tipe opreme ali procese. Priporocila za
izboljsanje:

Razsiritev integracije opreme: Vkljudite izolirano opremo v u¢no tovarno, da povecate splosno
povezanost in ucinkovitost.

Standardizacija integracijskih protokolov: Poskrbite, da bo vsa oprema — ne glede na svojo
osnovno funkcijo — lahko nemoteno delovala znotraj u¢ne tovarne.

Optimizacija procesov uc¢ne tovarne: IzboljSajte avtomatizacijo, povezanost in deljenje
podatkov med opremo za vecjo ucinkovitost.

Spodbujanje interdisciplinarnega sodelovanja: Spodbudite sodelovanje med laboratoriji za
skupno uporabo tehnologij in opreme na razlicnih podrogjih.



Original Text

Strengths:

The school is well-equipped with a large list of available machines and equipment,
providing a robust infrastructure for teaching and learning.

Most equipment is already integrated into the learning factory, allowing for seamless
interaction between machines, processes, and students, simulating real-world
manufacturing environments.

The learning factory is optimized and capable of supporting diverse technologies and
equipment, enhancing the learning experience and operational efficiency.

Gaps:

While integration is widespread, there may still be opportunities for further optimization,
such as improving automation or adding more advanced technologies to the learning
factory.

Equipment usage may not be fully maximized, and there could be further opportunities for
cross-training and collaboration between disciplines.

Data management and tracking systems may need to be enhanced to monitor and improve
equipment utilization and process outcomes. Recommendations to Improve:

Enhance Continuous Improvement: Integrate more advanced technologies and ensure
existing equipment is fully utilized.

Implement Advanced Monitoring: Develop sophisticated data tracking systems to analyze
equipment usage, performance, and areas for optimization.

Encourage Cross-Discipline Collaboration: Foster collaboration between different fields to
explore innovative uses of equipment and improve the learning experience.

Stay Ahead with Technological Advancements: Regularly update equipment and processes
to align with industry standards and cutting-edge developments.



Translated Text

Prednosti
Sola je dobro opremljena z obseznim seznamom razpoloZljivih strojev in opreme, kar
zagotavlja trdno infrastrukturo za poucevanje in ucenje.

Vecina opreme je Ze vkljucena v u¢no tovarno, kar omogoca nemoteno interakcijo med
stroji, procesi in Studenti ter simulacijo realnih proizvodnih okolij.

Ucna tovarna je optimizirana in zmozZna podpirati razlicne tehnologije in opremo, s ¢imer
izboljsuje ucno izkusnjo in operativno ucinkovitost.

Pomanijkljivosti:

Ceprav je integracija razsirjena, $e vedno obstajajo moZnosti za nadaljnjo optimizacijo, na
primer z izboljSanjem avtomatizacije ali dodajanjem naprednejsih tehnologij v u¢no
tovarno.

Uporaba opreme morda ni povsem izkoris¢ena, kar predstavlja dodatne priloZnosti za
meddisciplinarno usposabljanje in sodelovanje.

Sisteme za upravljanje in sledenje podatkom bi bilo morda treba nadgraditi, da bi bolje
spremljali uporabo opreme in rezultate procesov. Priporocila za izboljSanje:

Izboljsajte stalno izboljSevanje: Vkljucite naprednejse tehnologije in zagotovite popolno
izkoris¢enost obstojece opreme.

Uvedite napredno spremljanje: Razvijte sofisticirane sisteme za sledenje podatkom, ki
bodo analizirali uporabo opreme, ucinkovitost in podrocja za optimizacijo.

Spodbujajte meddisciplinarno sodelovanje: Podprite sodelovanje med razli¢nimi podrodji
za raziskovanje inovativne uporabe opreme in izboljSanje uc¢ne izkusnje.

Ostanite v koraku s tehnoloskim napredkom: Redno posodabljajte opremo in procese, da
bodo usklajeni z industrijskimi standardi in najnovejsimi dosezki.
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Traceability

Strengths:

Full traceability systems are implemented for tools, parts, and students, enabling
continuous tracking of all critical data.

Technologies like RFID, barcodes, and QR codes are used effectively for tracking, with
data integrated into loT networks and MES systems.

Comprehensive data is captured, including user details, machine locations, product
specifications, production routes, and issue logs.

Real-time data integration allows for continuous improvement and better decision-
making.

GDPR compliance for student data tracking ensures privacy and ethical standards.
Gaps:

Despite full implementation, there may still be areas for refinement, such as data
analysis, system optimization, or more advanced predictive capabilities.

The system may be complex to maintain without proper support or updates.
Integration between traceability data and other enterprise systems (e.g., ERP) could
be enhanced for more comprehensive business intelligence. Recommendations to
Improve:

Optimize System Utilization: Continuously refine and optimize traceability systems to
ensure real-time data is effectively used for process improvement and decision-
making.

Implement Predictive Analytics: Invest in advanced analytics to foresee potential
issues such as tool wear or component failure, improving efficiency and reducing
downtime.

Ensure Regular System Updates: Keep the system up-to-date with technological
advancements to maintain scalability and reliability.

Enhance System Integration: Strengthen the connection between traceability data
and enterprise systems like ERP and quality management systems to streamline
operations.

Conduct Regular Audits: Periodically audit data accuracy and reliability, identifying
any gaps that may emerge over time.



Translated Text

Sledljivost

Prednosti:

Popolni sistemi za sledljivost so vzpostavljeni za orodja, dele in Studente, kar
omogoca neprekinjeno sledenje vsem klju¢nim podatkom.

Tehnologije, kot so RFID, ¢rtne kode in QR kode, se ucinkovito uporabljajo za
sledenje, pri cemer so podatki vkljuéeni v lIoT omrezja in MES sisteme.

Zajemajo se celoviti podatki, vklju¢no s podatki o uporabnikih, lokacijami strojev,
specifikacijami izdelkov, proizvodnimi potmi in dnevniki tezav.

Integracija podatkov v realnem ¢asu omogoca nenehne izboljSave in boljse
odlocanje.

Usklajenost z uredbo GDPR glede sledenja podatkov Studentov zagotavlja zasebnost
in eti¢cne standarde.

Pomanijkljivosti:

Kljub popolni implementaciji obstajajo Se podrocja, kjer bi bilo mogoce sistem
izboljsati — na primer analiza podatkov, optimizacija sistema ali naprednejse
napovedne zmogljivosti.

Sistem je lahko zahteven za vzdrZevanje brez ustrezne podpore ali posodobitev.

Povezava med podatki o sledljivosti in drugimi poslovnimi sistemi (npr. ERP) bi se
lahko izboljsala za bolj celovito poslovno inteligenco. Priporocila za izboljsanje:
Optimizacija uporabe sistema: Nenehno nadgrajujte in izboljSujte sisteme za
sledljivost, da zagotovite ucinkovito uporabo podatkov v realnem c¢asu za izboljSanje
procesov in odlocanje.

Uvedba napovedne analitike: Vlagajte v napredne analiticne metode za
napovedovanje teZav, kot so obraba orodja ali okvara komponent, s ¢imer povecate
ucinkovitost in zmanjsate zastoje.

Zagotovite redne posodobitve sistema: Ohranite sistem posodobljen z najnovejsimi
tehnoloskimi resitvami, da zagotovite skalabilnost in zanesljivost.

Izboljsajte integracijo sistema: Okrepite povezavo med podatki o sledljivosti in
poslovnimi sistemi, kot sta ERP in sistemi za upravljanje kakovosti, za poenostavitev
delovanja.

Izvajajte redne revizije: Periodi¢no preverjajte to¢nost in zanesljivost podatkov ter
prepoznavajte morebitne vrzeli, ki se pojavijo skozi ¢as.
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Strengths:

Some progress has been made by piloting traceability systems for parts in the Learning
Factory, indicating readiness to adopt Industry 4.0 standards.

Early data collection on parts is starting to be linked with real-time manufacturing
activities, even if not fully extended.

Partial implementation for tool traceability is underway.

Gaps:

Traceability systems are only partially implemented, leading to incomplete data and
inefficiency.

Not all components or products are tracked, creating gaps in the overall product
lifecycle visibility.

Traceability systems are not fully real-time, limiting their effectiveness in decision-
making.

Lack of integration between different systems (tools, parts, students) may lead to
siloed data. Recommendations to Improve:

Expand Traceability Coverage: Extend traceability systems to cover all critical parts,
tools, and students in the Learning Factory.

Move Toward Full-Scale Implementation: Transition from pilot projects to complete
rollouts, ensuring real-time tracking of all components.

Standardize Technology: Use consistent tracking methods (e.g., RFID, QR codes) for all
traceability aspects to enhance compatibility.

Integrate Systems: Connect traceability data across tools, parts, and students using loT
and MES for a unified view of manufacturing and learning processes.



Translated Text

Prednosti:

Dosezen je dolocen napredek z uvajanjem pilotnih sistemov sledljivosti za dele v ucedi
tovarni, kar kaze na pripravljenost za sprejemanje standardov Industrije 4.0.

Zgodnje zbiranje podatkov o delih se Ze povezuje s proizvodnimi aktivnostmi v realnem
Casu, Ceprav povezava Se ni popolnoma razsirjena.

V teku je delna implementacija sledljivosti orodij.

Pomanijkljivosti:

Sistemi sledljivosti so le delno uvedeni, kar vodi do nepopolnih podatkov in
neucinkovitosti.

Niso vsi sestavni deli ali izdelki sledeni, kar ustvarja vrzeli v celotni preglednosti
Zivljenjskega cikla izdelka.

Sistemi sledljivosti niso v celoti v realnem c¢asu, kar zmanjsuje njihovo ucinkovitost pri
odlocaniju.

Pomanjkanje integracije med razli¢nimi sistemi (orodja, deli, Studenti) lahko povzroci
razdrobljene podatke. Priporocila za izboljsanje:

Razsiritev obsega sledljivosti: Razsirite sisteme sledljivosti, da vkljuCujejo vse klju¢ne
dele, orodja in Studente v uceci tovarni.

Prehod na popolno implementacijo: Preidite iz pilotnih projektov na popolno uvedbo,
da zagotovite sledenje vseh komponent v realnem casu.

Standardizacija tehnologije: Uporabljajte enotne metode sledenja (npr. RFID, QR kode)
za vse vidike sledljivosti, da povecate zdruZljivost.

Integracija sistemov: PoveZite podatke o sledljivosti za orodja, dele in Studente z
uporabo loT in MES sistemov, da doseZete celovit pregled proizvodnih in u¢nih
procesov.
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Strengths:

No traceability systems are in place, which means there are no immediate concerns about
system complexities or integration issues.

Gaps:

Lack of digital traceability systems for tools, parts, and students means no data is being
captured or tracked.

No visibility into manufacturing processes, leading to inefficiency and lack of
accountability.

Inability to monitor performance, quality, or resource utilization. Recommendations to
Improve:

Develop a Basic Traceability Framework: Establish a system for tracking tools, parts, and
students.

Implement Simple Tracking Tools: Use barcode systems or RFID tags to track a small
subset of tools or parts.

Transition to Digital Tracking: Gradually adopt more advanced tracking technologies as
part of a long-term strategy.
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Prednosti:

Sistemi sledljivosti niso vzpostavljeni, kar pomeni, da trenutno ni neposrednih skrbi glede
kompleksnosti sistema ali tezav z integracijo.

Pomanijkljivosti:

Pomanjkanje digitalnih sistemov sledljivosti za orodja, dele in Studente pomeni, da se
nobeni podatki ne zajemajo ali spremljajo.

Ni vpogleda v proizvodne procese, kar vodi v neucinkovitost in pomanjkanje odgovornosti.

Ni mogoce spremljati ucinkovitosti, kakovosti ali rabe virov. Priporocila za izboljsanje:
Vzpostavitev osnovnega okvira sledljivosti: Vzpostavite sistem za sledenje orodjem, delom
in Studentom.

Uporaba enostavnih orodij za sledenje: Uporabite ¢rtne kode ali RFID oznake za sledenje
omejenemu Stevilu orodij ali delov.

Prehod na digitalno sledenje: Postopno uvedite naprednejse tehnologije sledenja kot del
dolgorocne strategije.
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Scale down learning factoy

Running Level

There are more than one commercial scale-down learning factories available, they are
used for different purposes, addressing different technologies or specifications. In some
cases, modules of these learning factories are used separately to scale up workstations
from other learning factories.

Ready Level

There is at least one commercial scale-down learning factory and it is used for training
related to a single specific technology field.

Basic Level

There are no scale-down learning factories available in the school.

Definition:

Scale down learning factories refers to commercial Learning factories that are often
developed by companies with the aim of promoting their products and technologies.
They typically feature the company's own products and solutions, providing a platform
to showcase and train users on their specific technologies. Companies like Festo, SMC,
Bosch Rexroth, Siemens, ABB Robotics, and Universal Robots commercialize this type of
solution, usually in plug-and-play versions.
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Pomanjsana ucna tovarna

Delujoca raven

Na voljo je ve¢ komercialnih pomanjsanih uénih tovarn, ki se uporabljajo za razlicne
namene ter pokrivajo razlicne tehnologije ali specifikacije. V nekaterih primerih se
moduli teh ucnih tovarn uporabljajo lo¢eno za nadgradnjo delovnih postaj iz drugih
ucnih tovarn.

Pripravljena raven

Na voljo je vsaj ena komercialna pomanjsana uc¢na tovarna, ki se uporablja za
usposabljanje na enem specificnem tehnoloskem podrocju

Osnovna raven

V 3oli ni na voljo nobene pomanjsane uc¢ne tovarne.

Opredelitev:

Pomanjsane uc¢ne tovarne se nanasajo na komercialne uc¢ne tovarne, ki jih pogosto
razvijejo podjetja z namenom promocije svojih izdelkov in tehnologij. Obicajno
vklju€ujejo izdelke in resitve podjetja ter nudijo platformo za predstavitev in
usposabljanje uporabnikov za specificne tehnologije. Podjetja, kot so Festo, SMC, Bosch
Rexroth, Siemens, ABB Robotics in Universal Robots, trzijo tovrstne resitve, obicajno v
obliki "plug-and-play".
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