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Abbreviations 
  

Abbreviation Name 

TPM Total Productive Maintenance  

WCM World Class Manufacturing  

VET Vocational Education and training 

TQM Total Quality Management  

OEE Overall Equipment Effectiveness  

AR Augmented Reality 

VR Virtual Reality  

JIT Just in Time 

LCC Life Cycle Costing 

MP Maintenance Prevention 

IEP Introductory education and propaganda 

DMAIC Define, Measure, Analyse, Improve and Control  

KPIs Key Performance Indicators  

PM Preventive Maintenance  

CM Corrective maintenance  

BM Breakdown Maintenance 

ICT Information and communications technology 

WIP Work-in-Progress  

BOM Bill of Materials  
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1. Introduction 
 

In general, the 1Point Erasmus+ project, aims to transform a standard quality assurance 

method and information security process that are used in the industry into a creative and 

innovative training methodology for the VET sector. The project focuses on the training of 

future maintenance professionals in industry and service providers, in order to improve IT 

skills, foster employability and develop innovative thinking. Thus, the main aim of the second 

1Point Intellectual Output (O1.A2 TRAINING METHODOLOGY) is to map the process of the 

‘1Point methodology’ that is used under the Total Productive Maintenance (TPM) approach 

in industries operating at World Class Manufacturing (WCM) level and develop a new training 

methodology through an adaptive transformation of the 1Point process, specialised for the 

field of VET. Furthermore, this new methodology will be part of the innovative training 

framework where learners will become owners of a piece of knowledge. Methodology, 

together with an online training course will be tested, evaluated, improved and disseminated 

providing a learning motivation environment, a skills and achievements framework, trainer 

guidelines as well as a validation and recognition plan due the end of the project lifetime.  
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2. Total Productive Maintenance (TPM) 
Overview 

Total Productive Maintenance (TPM) is a holistic approach to equipment maintenance that 

strives to achieve perfect production without breakdowns, small stops/slow running, defects 

offering a safe working environment without accidents. It is included, as found in industries 

operating at World Class Manufacturing level (WCM), where the maintenance activities 

included, are productive and implemented by everyone in the organisation as well as all 

departments: maintenance, operations, facilities, engineering, etc... striving towards the 

perfect production1.  

The TPM goal is continuous improvement of equipment effectiveness while including all the 

workforce in small group improvement activities. The key operational activities of the quality 

management system are Total Quality Management (TQM) and Total Productive Maintenance 

(TPM) where in order for TPM to be effective, the full support of the employees is required. 

Furthermore, the TPM main objective is to increase the Overall Equipment Effectiveness (OEE) 

of plant equipment while it addresses the causes for accelerated deterioration and production 

losses, creating the correct environment between operators and equipment to create 

ownership. In summary, the objective of the TPM is to identify then prioritize and eliminate 

the causes of the losses in self-managing teams. 

 

TPM approach has a foundation that consist of five S elements consist of the following. 

• S1 - Sort is used to eliminate anything that is not needed at all in the working area. 

• S2 - Set in Order is applied to organize the rest of the matters. 

• S3 - Shine is enforced to clean and inspect the work area, 

• S4 - Standardize puts in place standards for performing the previous three activities, 

• S5 - Sustain ensures the standards are regularly applied. 

 

 
1 TOTAL PRODUCTIVE MAINTENANCE. Industrial Press. Terry Wireman. 2nd edition. ISBN 0-8311-

3172-1     
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The goal of S elements is to make the working environment clean and well organised while 

the eight TPM principles (Figure 1) are mostly focused on proactive and preventative 

techniques for improving equipment reliability. Thus, the eight pillars are2:  

1. Autonomous Maintenance places responsibility of operators towards routine 

maintenance, e.g., cleaning, lubricating, inspection. 

2. Focused Improvement has small groups of employees proactively working together 

trying to achieve regular, incremental improvements in equipment operation. 

3. Planned Maintenance is scheduling maintenance tasks based on predicted and/or 

measured failure rates and historical downtown. 

4. Quality Management focuses on design error detection and prevention into 

production processes applying the Root Cause Analysis (RCA) in order to eliminate 

recurring sources of quality defects. 

5. Early Equipment Management guides practical knowledge and understanding of 

manufacturing equipment gained through TPM towards improving the design of new 

equipment. 

6. Training and Education of operators, maintenance personnel and managers in order 

to cover knowledge gaps necessary to achieve TPM goals.  

7. Safety, Health and Environment pilar is dedicated to maintaining a safe and healthy 

working environment. 

8. TPM in Administration is to address and eliminate the waste in administrative 

functions. 

 

 
2 https://www.leanproduction.com/tpm.html  

https://www.leanproduction.com/tpm.html
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Figure 1: TPM Pillars3 

The method of TPM organizes all the technical staff (maintenance and production) in small 

overlapped teams with certain roles too. It slices the big problems into small ones (e.g., losses) 

facilitating the setting as well as the achievement of the targets too by the TPM teams. Also, 

it gives special problem-solving tools and as well as basic big processes pillars. Finally, the eight 

pillars of TPM are mostly focused on proactive and preventative techniques for improving 

equipment reliability and the Table 1 below we summarise how each pilar helps an 

industry/organisation.  

Table 1: Pillars and Benefits2 

# Pilar How Does It Help? 

01 Autonomous 

Maintenance 

• Operators have better “ownership” and increased knowledge of 

their equipment. 

• Equipment is well-cleaned and lubricated. 

• Emergent issues are identified before they become failures. 

• Maintenance personnel is released from higher-level tasks. 

 
3 © Noria Corporation 
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02 Focused Improvement • Recurring problems are identified and resolved by cross-

functional teams. 

• Combines the collective talents of a company to create an 

engine for continuous improvement. 

03 Planned Maintenance • Instances of unplanned stop time are significantly reduced. 

• Enables most maintenance to be planned for times when 

equipment is not scheduled for production. 

• Reduces inventory through better control of wear-prone and 

failure-prone parts. 

04 Quality Management • Specifically targets quality issues with improvement projects 

focused on removing root sources of defects. 

• Number of defects are reduced. 

• Catching defects early brings reduction of cost. 

05 Early Equipment 

Management 

• Due to fewer startup issues, new equipment reaches planned 

performance levels much faster. 

• Due to practical review and employee involvement prior to 

installation, maintenance is simpler and more robust. 

06 Training and 

Education 

• Operators develop skills to routinely maintain equipment and 

identify emerging problems. 

• Maintenance personnel learn techniques for proactive and 

preventative maintenance. 

• Managers are trained on TPM principles as well as on employee 

coaching and development. 

07 Safety, Health and 

Environment 

• Eliminates potential health and safety risks, resulting in a safer 

workplace. 

• Specifically targets the goal of an accident-free workplace. 

08 TPM in Administration • Extends TPM benefits beyond the plant floor by addressing 

waste in administrative functions. 

• Supports production through improved administrative 

operations. 

 

Finally, there are several involved steps of TPM when talking of implementation of this 

philosophy in an organization 4,5.  

 

In summary:  

• TPM level initial evaluation, 

 
4 "Seiichi Nakajima - The Principles and Practice of TPM". www.cetpm.de. Retrieved 2016-03-

09. 

5 Nicholas, John (1998). Competitive manufacturing management. Europe: McGraw-Hill. 
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• TPM introductory education and propaganda (IEP), 

• TPM committee establishment (e.g., production, maintenance and engineering 

managers), 

• TPM master plan development and implementation (TPM program team oversights 

and coordinate implementation activities), 

• Training to the employees and stakeholders of the TPM, 

• Implementation preparation process (i.e., choose a pilot area to demonstrate the TPM 

concepts), 

• TPM policies and goals creation, development of a road map for TPM implementation 

(i.e., formulated by the committee). 

Consequently, just below, the Figure 2 presents an example of the internal maintenance 

prevention (MP) information sheets used within an industry before the TPM while Figure 3 

presents the maintenance improvements after the TPM philosophy within the same industry 

(with three pillars).   

 

 

Figure 2: Maintenance prevention sheets 
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Figure 3: Maintenance prevention sheets improvements  

 

In general, productive maintenance methods, summarised at Figure 4 just below, used around 

the world to improve workflow, increase production, increase quality and decrease time to 

market. Brief details of each are presented below. 

 

Figure 4: Maintenance methods  
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Preventive Maintenance (PM) 6 Preventive maintenance (PM) is the maintenance of 

equipment and assets that is regularly performed in a routine way in order to keep them 

running smoothly, preventing any unplanned and unexpected downtime, failure and 

breakdown. It is very important to plan proper the scheduling of maintenance equipment and 

assets before a problem occurs while keeping records. 

Corrective Maintenance (CM) 7 is a maintenance task (panned or unplanned) that identifies 

and corrects a fault of an asset/equipment/system restoring it to an operational 

condition/working status   within the tolerances or limits established for in-service operations. 

Maintenance Prevention (MP) 8 was developed from the concept of Corrective Maintenance 

and it is an important for ensuring reliability and maintainability of manufacturing facilities by 

providing various information collected during actual operations (MP information) to their 

design phase. 

Breakdown Maintenance (BM) 9 (planned or unplanned) is maintenance that is performed on 

an asset/equipment that has broken down and can’t be used nor operated with and this 

maintenance task is to fix the malfunction. 

Furthermore, a data-driven quality strategy: define, measure, analyse, improve and control 

(DMAIC) (Figure 5) is used to improve processes. The process is made of five phases, including 

tools that are used to complete this strategy and it can be implemented as a quality 

improvement procedure or as part of other process improvement initiatives. Basically, teams 

do short DMAIC as the adaptation of a holistic Asset Management approach takes time and: 

• Define problematic areas, 

 
6 https://www.twi-global.com/technical-knowledge/faqs/what-is-preventive-

maintenance#:~:text=Preventive%20maintenance%20(PM)%20is%20the,equipment%20befor

e%20a%20problem%20occurs 

7 MIL-STD-3034 Reliability-centered maintenance (RCM) Process Archived 2011-09-27 at the 

Wayback Machine.  

8 https://waseda.pure.elsevier.com/en/publications/maintenance-prevention-information-

management-system-for-

facility#:~:text=Maintenance%20Prevention%20(MP)%20is%20an,information)%20to%20their%2

0design%20phase  

9 https://www.onupkeep.com/learning/maintenance-types/breakdown-maintenance  

https://www.twi-global.com/technical-knowledge/faqs/what-is-preventive-maintenance#:~:text=Preventive%20maintenance%20(PM)%20is%20the,equipment%20before%20a%20problem%20occurs
https://www.twi-global.com/technical-knowledge/faqs/what-is-preventive-maintenance#:~:text=Preventive%20maintenance%20(PM)%20is%20the,equipment%20before%20a%20problem%20occurs
https://www.twi-global.com/technical-knowledge/faqs/what-is-preventive-maintenance#:~:text=Preventive%20maintenance%20(PM)%20is%20the,equipment%20before%20a%20problem%20occurs
https://waseda.pure.elsevier.com/en/publications/maintenance-prevention-information-management-system-for-facility#:~:text=Maintenance%20Prevention%20(MP)%20is%20an,information)%20to%20their%20design%20phase
https://waseda.pure.elsevier.com/en/publications/maintenance-prevention-information-management-system-for-facility#:~:text=Maintenance%20Prevention%20(MP)%20is%20an,information)%20to%20their%20design%20phase
https://waseda.pure.elsevier.com/en/publications/maintenance-prevention-information-management-system-for-facility#:~:text=Maintenance%20Prevention%20(MP)%20is%20an,information)%20to%20their%20design%20phase
https://waseda.pure.elsevier.com/en/publications/maintenance-prevention-information-management-system-for-facility#:~:text=Maintenance%20Prevention%20(MP)%20is%20an,information)%20to%20their%20design%20phase
https://www.onupkeep.com/learning/maintenance-types/breakdown-maintenance
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• Measure results and Key Performance Indicators (KPIs), 

• Analyse findings and select where to focus, 

• Improve specific aspects, communications, performance, 

• Control the part of the process. 

 

 

Figure 5: The DMAIC Methodology10  

 

Furthermore, following the DMAIC, the outcome of the effort in achieving small goals should 

be the result of collaborative effort, shared with others operations focusing on certain critical 

categories (e.g., quality, safety, productivity, downtime, reduction of cost, reduction of faulty 

products, reduction of time of delivery, etc.) while translating into some kind of measurable 

improvements. In principle, the process should be attainable and available to all involved 

members, so that no intentional or unintentional exclusions are caused. Also, it should be 

possible to attribute the suggestion to a certain individual or a team, time and process. Finally, 

the suggestion should describe both the problem and the proposed solution or just the 

problem that has been pointed out.  

 

 
10 https://asq.org/quality-resources/dmaic. 

https://asq.org/quality-resources/dmaic
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3. Innovation Elements in 1Point 
The 1Point methodology is part of the state-of-the-art Total Productive Maintenance (TPM) 

method currently used only at internal corporate trainings. TPM is a holistic approach to 

equipment maintenance that strives to achieve perfect production and is found in industries 

operating at World Class Manufacturing level (WCM). WCM is a collection of concepts, which 

set standard for production and manufacturing for another organization to follow. The 

methodology has not been ever applied at VET level, nor anywhere else at formal training 

organisations. The project proposes an innovative concept that allows to transfer a 

methodology back to the VET/continuing VET level. Thus, the trainers will be equipped with a 

methodology that is lean, flexible and adaptable to other disciplines and domains. Moreover, 

they will be able to do that by using a Learning Motivational Environment which promotes 

collaborative and fun learning and self-assessment. Additionally, it allows VET 

students/trainees/maintenance professionals to gain and claim ownership of the knowledge 

they acquire, which is provided in short concise lessons. In this way, more “responsible” 

maintenance professionals will come out, as they are led towards a learning path that is closer 

to the actual working conditions they will envisage, when they will be integrated in the 

workforce of the future (working in factories of the future environments). 

 

3.1 1Point Methodology  
The 1Point methodology is basically “small portions of knowledge” where the final outcome 

and result of training will be those students and/or interesting groups will be owners of the 

piece of knowledge and they will feel comfortable applying it in practice and working 

environment.  In the first intellectual output O1/A1 an initial phase of research was 

undertaken by each consortium partner that did the desk research obtaining information on 

existing materials, content, lessons and training courses relevant to the current learning needs 

of maintenance professionals, trainees and VET students on a national level related to the 

maintenance sector for the four categories: Augmented Reality (AR), Virtual Reality (VR), 3D 

printing and Lean Manufacturing.  
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Augmented Reality (AR) 11, 12 is an interactive practice of a real-world environment where 

improvement of the objects that exist in the real world take place by computer-generated 

perceptual information, every now and then across multiple sensory modalities, including 

visual, auditory, haptic, somatosensory and olfactory (Figure 6). 

Virtual Reality (VR) (Figure 7) is a simulated practice that can be alike or very different from 

the real world, i.e., applications of virtual reality (e.g., video games), education (e.g., medical 

or military training) and business (e.g., virtual meetings) as well as VR-style technology that 

include augmented reality and mixed reality, sometimes referred to as extended reality or 

XR13.  

 

 

Figure 6: Augmented Reality14 

 

 

 
11 "The Lengthy History of Augmented Reality". Huffington Post. 15 May 2016. 

12 Schueffel, Patrick (2017). The Concise Fintech Compendium. Fribourg: School of 

Management Fribourg/Switzerland. Archived from the original on 24 October 2017. Retrieved 

31 October 2017. 

13  "Get Ready to Hear a Lot More About 'XR'". Wired. 1 May 2019. ISSN 1059-1028. Retrieved 

29 August 2020. 

14 © Shutterstock Licensed Photo - By Zapp2Photo | stock photo ID: 551791498. 
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Figure 7: Virtual Reality15 

 
 3D printing (Figure 8) also called additive manufacturing, is the three-dimensional object 

creation using a CAD or 3D model16 where 3D printing refers to a variety of processes in which 

material is placed, combined or hardened under control of computer in order to create a 

three-dimensional object17 added material layer by layer (e.g., plastics, liquids, powder 

grains). 

 

 
Figure 8: 3D printing18 

 
15 https://www.build-review.com/virtual-reality-the-ultimate-safety-and-training-technology/. 

16 "3D printing scales up". The Economist. 5 September 2013. 

17 Excell, Jon (23 May 2010). "The rise of additive manufacturing". The Engineer. Retrieved 30 

October 2013. 

18 https://upload.wikimedia.org/wikipedia/commons/3/37/3d_Printing.jpg. 

https://www.build-review.com/virtual-reality-the-ultimate-safety-and-training-technology/
https://upload.wikimedia.org/wikipedia/commons/3/37/3d_Printing.jpg
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Lean Manufacturing also known as Lean Production, just-in-time manufacturing and just-in-

time production, or JIT), is a production method that aims to reduce times within the 

production system as well as response times from suppliers and to customers. 

 

 

 

Figure 9: Lean Manufacturing19 

 

Thus, applying the TPM philosophy in the field of maintenance and 1Point project, the 

consortium defined the training goal of this Erasmus+ project: divide small learning outcome 

(one of the pillars) into 4-5 competences where a group of 4-5 students / interesting groups is 

responsible to go deeper with the trainer, make presentation and teach others while at the 

 
19 https://upload.wikimedia.org/wikipedia/commons/3/39/Lean_manufactory_house.png 

https://upload.wikimedia.org/wikipedia/commons/3/39/Lean_manufactory_house.png
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end they all become owners of all knowledge. Thus, the usage of the training methodology, 

within the industry, will: 

• develop the employees within the industry: 

o operators in order to execute autonomous maintenance, 

o technicians that will focus on advance and preventive maintenance, 

o engineers to design free of maintenance machines  

• Improve the machines: 

o by improving Overall Equipment Efficiency (OEE), 

o by designing Safe machines with Life Cycle Costing (LCC) and “Vertical start-

up”, 

• archive enterprise goals.  

 

Therefore, the consortium has identified the four pillars (Figure 10) i.e., four learning 

outcomes of this project that will be designed and addressed during the lifetime of this 

project. 

 

 
Figure 10: 1Point methodology 
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Following, each of the four Learning Outcomes is split-breakdown into four “competences” 

(Figure 11) i.e., identify problems and needs, propose and implement solutions and finally 

monitor the obtained result of the solution. 

 

 

Figure 11: Breakdown – split of competences  

 

  



 

O1A2 – Training Methodology report  1Point 2020-1-SI01-KA202-076060 23/07/2021 Rev 01 20/33 

 

4. First implementation  
The following sub-chapter present the very first analysis and results obtained for Lean 

Manufacturing and Lean Maintenance. By implementing the 1Point methodology (sub-section 

3.1) some first analysis is present while the elaboration and final finding will be delivered in 

third activity of the intellectual output 1 (O1.A3. ECVET CURRICULUM DEVELOPMENT).   

   

 

4.1 Lean Manufacturing and Lean Maintenance  
The concept of lean manufacturing, has a goal to achieve more productive and effective 

production while trying to eliminate all waste in the manufacturing and production process20 

since it is very important invest minimum input in order to obtain maximum output in all 

processes of lean manufacturing21 . Benefits that are obtained by implementing the Lean 

manufacturing are22: 

• Eliminating waste that is harmful cost factor affecting deadlines and resources that 

does not provide any value to products nor services. 

• Improving quality that provides to companies the competitiveness while meeting the 

customer requirements and needs.  

• Reducing costs through better processes and materials management can eliminate 

overproduction of more materials than needed and thus reduce storage costs.  

• Reducing time with unproductive working practices is a lost too (i.e., non-necessary 

expense) while more efficient practices create shorter lead times allowing resources 

and services to be delivered faster. 

 
20 George, M.L., Maxey J., Rowlands D., Price, M., (2004). The Lean Six Sigma Pocket 

Toolbook. McGraw-Hill; 1 edition. ISBN-10: 0071441190. ISBN-13: 978-0071441193. 

21 Seth, D. and Gupta, V. (2005) Application of Value Stream Mapping for Lean Operations 

and Cycle Time Reduction: An Indian Case Study. Production Planning and Control, 16, 44-59. 

https://doi.org/10.1080/09537280512331325281. 

22 https://www.twi-global.com/technical-knowledge/faqs/faq-what-is-lean-manufacturing 

https://www.twi-global.com/technical-knowledge/faqs/faq-what-is-lean-manufacturing
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This concept was first started in Toyota's 1930 operating model "The Toyota Way" (Toyota 

Production System, TPS) 23,24 and it is a known fact that there are five principles used today as 

the basis to implement the lean manufacturing. Details as follows25: 

• Value: desired “worth” defined from the customers voice and how much they ae 

willing to spend for a product/service. 

• Value Stream Mapping: identified value stream for each product or a service, 

analysing materials and aiming towards identification of waste and improvements.   

• Flow Creation: nonstop making the product flow through the remaining value-added 

steps. 

• Pull System: introduce pull between all steps where continuous flow is possible and 

only when there is a demand.  

• Pursuit Perfection: perfection strive through continued process improvements (e.g., 

Kaizen). 

In general, seven common problems (just below) could be identified in lean manufacturing 

(Figure 12) and details of the breakdown analysis are described just below. 

 

Figure 12: Lean Manufacturing Wastes 

 
23 Ohno, Taiichi (1988). Toyota Production System: Beyond Large-Scale Production. CRC 

Press. ISBN 978-0-915299-14-0. 

24 Shingo, Shigeo. 1985. A Revolution in Manufacturing: The SMED System. Stamford, Ct.: 

Productivity Press 

25 James P Womack, Daniel T Jones, Lean Thinking, 2nd Edition, ISBN 978-0-7432-4927-0, 

March 1, 2003) 
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Breakdown analysis of Lean Manufacturing26,27,28, 29,30,31,32 

1. Problem: Transportation of material that is unnecessary. 

Proposed solution: Create and produce intermediate product inventory at multiple 

storage locations - warehouses and identify if materials are moved from production to 

assembly or to finished goods; Check the production order for each production phase 

and create an optimum inventory. 

Solution implementation: Use good inventory management software; Prepare facility 

layout describing material movement; Implement Reduced Minimum Order Quantities 

(MOQs) method instead of storing a large number of inventories in the warehouses. 

Monitoring of the result: Various metrics and stats generated from stock maintenance 

software can help to forecast customer shopping trends and product to maintain 

transparency in ordering and maintaining appropriate safety stocks (dynamically track 

demand patterns and customer demands before procuring any particular item.) 

 

 

Figure 13: Illustration of Transportation Waste 

 

 
26 https://www.linkedin.com/pulse/7-wastes-lean-manufacturing-beginners-ananth-

palaniappan/  

27 https://www.salesbabu.com/blog/high-inventory-levels-overcoming-the-challenge/   

28 https://home.binwise.com/blog/excess-inventory-how-to-avoid-surplus-

inventory#:~:text=Excess%20or%20surplus%20inventory%20is,only%20went%20through%20ten%

20kegs.    

29 https://www.inturn.com/post/what-is-excess-inventory/     

30 https://blog.worximity.com/en/industry-4_0/3-ways-to-solve-the-motion-waste-problem      

31 https://www.machinemetrics.com/blog/8-wastes-of-lean-manufacturing       

32 https://www.techsolve.org/8-wastes-of-lean-manufacturing/        

https://www.linkedin.com/pulse/7-wastes-lean-manufacturing-beginners-ananth-palaniappan/
https://www.linkedin.com/pulse/7-wastes-lean-manufacturing-beginners-ananth-palaniappan/
https://www.salesbabu.com/blog/high-inventory-levels-overcoming-the-challenge/
https://home.binwise.com/blog/excess-inventory-how-to-avoid-surplus-inventory#:~:text=Excess%20or%20surplus%20inventory%20is,only%20went%20through%20ten%20kegs
https://home.binwise.com/blog/excess-inventory-how-to-avoid-surplus-inventory#:~:text=Excess%20or%20surplus%20inventory%20is,only%20went%20through%20ten%20kegs
https://home.binwise.com/blog/excess-inventory-how-to-avoid-surplus-inventory#:~:text=Excess%20or%20surplus%20inventory%20is,only%20went%20through%20ten%20kegs
https://www.inturn.com/post/what-is-excess-inventory/
https://blog.worximity.com/en/industry-4_0/3-ways-to-solve-the-motion-waste-problem
https://www.machinemetrics.com/blog/8-wastes-of-lean-manufacturing
https://www.techsolve.org/8-wastes-of-lean-manufacturing/
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2. Problem: Excess inventory (a product that hasn’t been sold yet and that is approaching 

the end of its life cycle). 

Proposed solution: Identify how much product normally is sold while looking at the 

historical data to get an idea of seasonal trends, calculate usage, and discover best-

selling products. 

Solution implementation: Demand suddenly shifts in product while establish the 

correct par level to avoid over ordering; 

Monitoring of the result: Use a centralized system of record that enables inventory 

information to be viewed, accessed and updated from anywhere 

 

Figure 14: Illustration of Inventory Waste 

 

3. Problem: People, equipment or machinery are unnecessary moving from one to 

another place. 

Proposed solution: Asset grouping of the tools and equipment by their type; Prepare 

documentation, work order for the task; Gather the row material close to the working 

station. Redesign working stations to enhance the work of personnel and increase the 

health and safety levels. 

Solution implementation: Prepare facility layout describing employee movement; 

Organise and group tools and parts in the workplace by their location. 
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Monitoring of the result: Get employee input (continuous involvement) while 

relocating any materials that cause the operator to stretch or strain.  

 

Figure 15: Illustration of Motion Waste 

 

4. Problem: People (watching the machines run) or idle equipment are being waited. 

Proposed solution: Re-design process guaranteeing continuous flow or single piece 

flow while standardising the work instructions. 

Solution implementation: Use visual methods of planning combined with daily 

meetings to ensure that everyone is clear what is required for the day. 

Monitoring of the result: Measure production time and the creation of standard 

work ensuring that the processes are better matched with regards to cycle times. 

 

 



 

O1A2 – Training Methodology report  1Point 2020-1-SI01-KA202-076060 23/07/2021 Rev 01 25/33 

 

Figure 16: Illustration of Waiting Waste 

 

5. Problem: A product is over produced. 

Proposed solution: Obtain the statistical analysis of safety stock while stabilising the 

schedule of production based on customer’s requirement;  

Solution implementation: Usage of Pull system e.g., Kanban to help control or 

eliminate Work-in-Progress (WIP) components.  

Monitoring of the result: Use takt time to balance production rates between cells or 

working station while measuring and process-mapping of jobs will result in reduced 

setup time allowing efficient small batch flow. 

 

 

Figure 17: Illustration of Overproduction Waste 

 

6. Problem: Unnecessary features to a product are over processed or added. 

Proposed solution: Simplification of product design and definition of the necessary 

features; Define an optimized workflow that can eliminate multiple quality 

inspections, counting, etc. between processes, keeping in mind the product design 

process and checking the product order requirements of a customer. 

Solution implementation: Define the quality features of final product; Use process 

mapping that helps define an optimized workflow and quality control.  
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Monitoring of the result: Check performance of production tasks, reporting, signoff 

and document quality control as well as rejected intermediate products.  

 

 

Figure 18: Illustration of Over-processing Waste 

 
7. Problem: Defects (rework and scrap) require costly correction. 

Proposed solution: Define the quality standards of a product while checking statistical 

analysis and specify what is the acceptable percentage (%) of loss/rework/scrap; 

Create a quality control system procedure to ensure the defined standards.  

Solution implementation: Formalize document control and design change 

documentation, thorough and documented quality methods in all production phases 

and checklists that have been audited to ensure proper adherence to the bill of 

materials (BOM) are effective ways to control defect waste.  

 Monitoring of the result: Audit checklists to ensure proper adherence to the bill of 

materials (BOM) in order to control defect waste. 
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Figure 19: Illustration of Defects Waste 

Furthermore, several tools can assist during the removal of waste from any system improving 

the quality and production time, while reducing the cost. Table 2 presents the most commonly 

used. 

Table 2: Lean Manufacturing Tools (quick overview) 

Tool name Description Figure Representation  

5S The five-step process is made of 

seiri (organize), seiton (tidiness), 

seiso (clean), seiketsu 

(standardize) and shitsuke 

(sustain) that are followed in 

order to reduce waste and 

increase productivity and 

efficiency. 

 

Kanban 

boards 

The Kanban board relies on visual 

signs that help employees control 

inventory assisting to eliminate 

inventory and overproduction 

waste by implementing a method 

for regulating the flow of goods 

inside and outside the factory.  

 

 



 

O1A2 – Training Methodology report  1Point 2020-1-SI01-KA202-076060 23/07/2021 Rev 01 28/33 

 

Poka-yoke The Poka-yoke is a mechanism in 

a process that assist to an 

equipment operator to avoid 

mistakes and defects by 

preventing, correcting or drawing 

attention to human errors as they 

occur. 

 

 

Value stream 

mapping 

This lean-management method is 

used for analysing the current 

state (taking a product/service 

from the beginning of the specific 

process for the series of events) 

and designing a future state (until 

it reaches the customer). 

 

 

 

Total 

Productive 

Maintenance 

Method of physical asset 

management focused on 

maintaining and improving 

manufacturing machinery, in 

order to reduce the operating 

cost to an organization that 

requires all areas of 

manufacturing included in the 

concepts of Lean Manufacturing. 

 

 

SMED As one of the many lean 

production methods for reducing 

waste in a manufacturing 

process, it provides a fast and 

effective mean of converting a 
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manufacturing process from 

running the existing product to 

running the next product.  

 

Control 

charts 

The control chart is a graph that 

is used to study a process and 

how a process changes over time 

where data are plotted in time 

order. 

 

 

Note must be made that maintenance, in general, has become core and crucial matter in 

capital-intensive production systems33, 34. Different techniques, philosophies and technologies 

have been applied trying to achieve higher levels of system performance and sustainability 

while practising efficient asset life cycle management. Furthermore, the lean thinking and lean 

methodology in maintenance operations (developed by Toyota) support production systems 

to produce only the necessary product quantity at the precise moment. Specifically in industry, 

lean operation means reducing or eliminating activities that do not add value, i.e., inventory, 

overproduction, inspections, transport. Thus, Table 335 shows the connection between waste 

sources in lean manufacturing and lean maintenance.  

 

 

 

 
33 Mazidi, P.; Tohidi, Y.; Sanz-Bobi, M.A. Strategic maintenance scheduling of an offshore wind 

farm in a deregulated power system. Energies 2017, 10, 313. 

34 Pliego Marugán, A.; García Márquez, F.P.; Pinar Pérez, J.M. Optimal maintenance 

management of offshore wind farms. Energies 2016, 9, 46. 

35 Lean Maintenance Applied to Improve Maintenance Efficiency in Thermoelectric Power 

Plants. Orlando Duran, Andrea Capaldo and Paulo Andrés Duran Acevedo. Energies 2017, 

10, 1653; doi:10.3390/en10101653  
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Table 3: Lean Manufacturing and Lean Maintenance connection 

Lean Manufacturing Lean Maintenance Figure Representation  

Transportation of material.  Transportation of spare 

parts and tools. 

 

Production of products that 

are not requested.  

Over maintenance.  

 

Waiting times between 

operations or during an 

operation.  

Waiting times between 

maintenance activities or 

procedures.  

 

Overstocked materials and 

raw material.  

Unnecessary spare parts 

inventories.  

 

Overprocessing. Excessive or frequent 

maintenance actions. 
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The products do not meet 

the quality standards and 

must be remanufactured.  

Poorly performed 

maintenance activities.  

 

 

Therefore, note must be pointed out that the Lean Maintenance is a core, very important and 

main element to a successful Lean Manufacturing that tries to eliminate environment wastes 

i.e., not added value processes (for the customer), unproductivity in processes and variations 

in the pace of production.  

Accordingly, in an industry that applies Lean Manufacturing, the production is scheduled as it 

is ordered (rather than to build inventory), the small batch sizes are kept while moving work 

in process smoothly from one operation to the next (rather than being stored as intermediate 

inventory). 

Consequently, unscheduled downtimes (that can be enormous) are causing great problems in 

a Lean Manufacturing industry while unscheduled repairs interrupt the flow of work-in-

process and thus affect the delivery time.  

Thus, Lean Maintenance method reduces and eliminates machine breakdowns factors and 

highly supporting a Lean Manufacturing approach. As such, and as one of the of the pillars in 

1Point methodology will be further elaborated summarizing problems, proposing and 

implementing solution and monitor the result in order for maintenance professional to have 

much greater know-how and broader knowledge than originally defined by the project.  
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5. Conclusion  
During the proposal phase, it was noted that still maintenance workers need to be equipped 

with more suitable ICT tools while it is important to train maintenance professionals to 

properly and safely program, operate and maintain manufacturing systems. The main focus of 

this activity and intellectual output (O1/A2) is the development of a new methodology that 

will be used for learning, teaching and training activities in the VET sector. The 

teachers/trainers will systematically prepare professionals for the fields of maintenance and 

industry in general using the 1Point training methodology and offer the IT lessons on topics 

like 3d printing, Lean manufacturing (first analysis presented at sub-section 4.1), Augmented 

and Virtual Reality. Furthermore, we are familiar with general concept that the longer 

equipment operates efficiently, the more money companies can save during their operating 

cycle showing why maintenance training becomes so valuable. Thus, the cutting edge 1Point 

training will improve the job-specific digital competences of maintenance professionals, 

enhance operational efficiency reaching this through the SoA training methodology developed 

in this activity that is in line with the labour market needs. Note must be made that the results 

of 1Point have a high transferability potential and that the skills gained through the 1Point 

training will be transferable to all EU countries due to the implementation of the ECVET 

Framework. Further, the new methodology presented at this report will develop a 

transferable model, as it can be used likewise within trainings of other technical subjects in 

the VET field. 
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