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Lean production Summary

Value stream mapping Implementing lean production principles in industrial processing units has a
Wastes ) ) direct and significant impact on improving their competitive position and
%'E'nl? advancing section profitability. By reducing production time, achieved through minimizing

hidden and apparent losses and streamlining workflows, these units gain
valuable time and resources while indirectly lowering product costs. This
study aims to identify opportunities for process improvement and optimization in the advancing section of a mineral
processing facility using the method of value stream mapping (VSM). A VSM utilizing lean production tools was then
designed to address these inefficiencies. This quantitative research collected data through field measurements,
recording the time required for each action from start to finish within the advancing section. Through brainstorming
sessions and group discussions with relevant experts, a process map was created and analyzed, and waste sources were
identified. The results indicated that the average total cycle time for the advancing section was 852 minutes, with 390
minutes attributed to waiting waste, comprising over 45% of the total cycle time. After identifying the waste sources,
appropriate solutions were proposed. The study concludes that lean production is a practical approach for analyzing
processes, enhancing efficiency, reducing waiting times, and maximizing value to improve process flow.

Underground coal mines

Introduction

As coal remains a vital energy source worldwide, its extraction and production processes carry significant economic
implications. The intricacies of coal mining, whether conducted underground or through open-pit methods, expose
workers to challenging conditions and hazardous environments, emphasizing the importance of optimizing operational
efficiency. With production planning often structured around rigid annual schedules, the reliance on traditional
methods, such as the pressure method, can lead to inflated production costs, hindering competitiveness in the global
market.

In this field, the literature consists of many studies, carried out in recent years aiming to decrease the cost and shorten
production cycle time. Thus, one of the main objectives of research in the mining field is to minimize project cost and
cycle time and, simultaneously, considering limitations of available resources and the due date of the project in hand.
The aim of this study is to use the method of value stream mapping (VSM) to identify inefficiencies and apply lean
principles for enhancing advancing section within the Eastern Alborz Coal Mines Company (EACMCO). The research



http://tuse.shahroodut.ac.ir/
http://tuse.shahroodut.ac.ir/
https://doi.org/10.22044/tuse.2025.16048.1500

encompasses a comprehensive approach, including physical observations, current VSM, waste identification,
improvement suggestions, future state mapping, and process redesign based on waste elimination, culminating in
executive solutions aimed at eliminating losses and wastage in the advancing section of underground coal mines within
the EACMCO. This contribution seeks to propel the ongoing discourse on lean production in mining contexts, ensuring
continued efficiency and competitiveness within the industry.

In summary, the goal of this paper is to apply one of the most significant lean manufacturing techniques called VSM to
improve the production line of advancing section in underground coal mines as a case study, and to show that VSM
can be used to identify and eliminate the most significant waste within advancing section process, leading to improved
efficiency and customer satisfaction.

Methodology and Approaches
The current study, characterized by its descriptive and applied nature, scrutinizes the current and anticipated states of
the advancing section within the underground coal mines operated by EACMCO. This investigation hinges on
collaborative teamwork between the researcher and research group members, all operating within the authentic
working conditions of EACMCO. Engaging in a cyclical process of planning, action, observation, measurement, and
feedback, researchers aim to discern time losses and their underlying causes within the advancing section of these
mines. The primary objective is twofold: to identify time losses and their origins, and subsequently, to streamline
material flow within the value stream, thereby reducing production time and costs. This endeavor unfolds through a
series of steps, including:

- Selecting a specific product group for review and evaluation.

- Assessing the current state of the company production of the examined product.

- Quantifying losses using the current state map.

- Analyzing the underlying causes of current losses.

- Proposing solutions to mitigate or eliminate losses.

- Formulating a future state map based on proposed solutions.
To gather necessary information and data, the research draws upon the 20-year experience of the lead researcher and
mining colleagues, collaborative observations, and document reviews, including daily operation logs, mining
operations records, and meetings. Additionally, a range of analytical methods such as logical analysis, Kaizen
meetings, worker and expert interviews, value flow mapping, fishbone diagrams (to ascertain cause-effect
relationships), bar diagrams (for assessing system inefficiencies and identifying waste), time data tapes, and cumulative
review of tables and charts are employed.

Results and Conclusions

The main aim of this study is to demonstrate the application of VSM in moving towards lean manufacturing in the
advancing section of non-mechanized underground coal mines in the Eastern Alborz Coal Mining Company, in a way,
to design a lean production system with an emphasis on VSM.

Initially, the sources of waste were identified and types of waste were determined in the form of 16 items, and also, 8
types of waste for each waste were determined. The predominant waste, "waiting", recurs 60 times, followed by "over-
processing," "knowledge disconnection,” and "defects" with 19, 8, and 6 instances, respectively. The purpose of
drawing a future value stream map is to eliminate wastes that extended the processes in this section; therefore, to
eliminate or reduce these losses, several corrective or Kaizen suggestions were presented in the continuation of the
research to reduce inter-process time and process execution time.

Post-implementation of Kaizen bursts, a noteworthy reduction in total cycle time from 462 to 350 minutes is observed,
alongside a decrease in the time between drilling and blasting processes from 390 to 90 minutes. Consequently, the
total lead time is diminished from 852 to 440 minutes, and the total process time was reduced from 2 shifts to 1 shift.




