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Abstract 
 

This paper aims to improve MB Manufacturing LLC’s Maintenance Department System by establishing a Weekly 
Preventive Maintenance Standard Operating Procedure. As the record shows in Breakdown Maintenance Report in 
2021, MB Manufacturing LLC has a loss of approximately 297 Production hours/ USD198,801 In this paper, the 
researcher uses various tools such as McKinsey’s 7’s, Decision Analysis using Kepner-Tregoe Approach, Why-Why 
Diagram, and How-How Diagram to identify the root cause of the problem and propose a System Design for the 
Maintenance Department Standard Operating Procedure. As a result, the researcher has been able to provide the 
Maintenance Department with the steps for the Solution Planning and Implementation as well as with Failure Mode 
and Effects Analysis the team should be more focused on improving process controls or re-engineering the process 
step, shall there be any new issue arises. 
 
Keywords 
System Analysis, System Improvement, Preventive Maintenance, Manufacturing, Standard Operating Procedure  
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1. Introduction 
Maintenance management is critical for guaranteeing continuous equipment performance improvement and ensuring 
quality operation while keeping the safety of the people and the environment. (Jiang, 2015). Maintenance for a 
repairable system aims to restore it as necessary, but primarily to enhance the system's reliability. (Rausand and 
Hoyland, 2004). As a result, a system's reliability analysis gives information about its failure process, assisting in the 
understanding of system operation and what to expect from its performance so that maintenance planning may be 
better adjusted. (Barringer, 2004). The need for the Maintenance function to keep up with the industrial system's 
continual changes and complexities necessitates that it should be well-structured and organized. (Guariente et al, 
2017). And with global competition increasing, the focus is now on optimizing asset effectiveness, avoiding failures, 
and maximizing gains (Santos et al, 2019). 

To reduce equipment failure or service degradation, Preventive Maintenance should be carried out which is indicated 
in the manufacturer’s instructions for use or technical documentation. (Iandanza, 2020). Therefore, planned 
maintenance includes works that will predict possible breakdowns to ensure higher equipment availability, thus, the 
tasks are needed to be done in advance. (Amaral FD, 2016). 
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In MB Manufacturing LLC, it is observed that most maintenance activities involve breakdown maintenance, making 
the equipment reliability decrease instead of enhancing its reliability. Though an Annual/Bi-annual Preventive 
Maintenance System has been established, there is still a high rate of Breakdown Maintenance resulting in production 
loss thus showing the insufficiency of the current system. To keep up with the industrial system’s continual changes 
and to optimize asset and/or equipment effectiveness, avoid failures and maximize gains, the researcher, therefore, 
focused on Preventive Maintenance System improvement. 

1.1 Objective 
The objective of this study is to select and provide a priority problem using different system analysis tools to improve 
MB Manufacturing LLC’s Maintenance Department System and to provide steps for effective implementation. 
 
2. Literature Review 
Root cause analysis (RCA) is a tool designed to help identify what, how, and why an event occurred. Once the 
investigators can determine why an event or failure happened only then they will be able to take corrective measures 
that will prevent future events (Rooney et al, 2004). 
 
Decision analysis can be defined as “a formalization of common sense for decisions problems which are too complex 
for informal use of common sense”. It can also be described as a philosophy, with a set of logical axioms, methodology, 
and a set of systematic procedures for analyzing the integral complexities of decision making. The purpose of the 
decision analysis is to construct insights into a problem to address the possible alternatives’ consequences and the 
preferences of the decision-makers. (Keeney R., 1981). 
 
Kepner-Tregoe Decision Analysis method indicates that it is far less complicated to define what the problem is not, 
rather than what it is. And to clarify its importance, the problem and its solution are prioritized with other problems. 
Kepner and Tregoe's method of problem analysis is (1) to identify the problem, (2) to define the problem, (3) to 
prioritize the problem, and (4) to test the relationships of the cause-effect. (Lunenburg, 2010).  
 
Standard Operating Procedures (SOP) is a document that describes the methods on how the operator should perform 
a certain operation, it includes the purpose, equipment, required materials, how to perform the process, illustrations, 
and necessary checklist. (Akyar I, 2012). Well-written SOPs and other quality documents' importance in achieving 
the Company’s business objectives cannot be ignored. It serves as a passport for success in assisting the Company’s 
achievement of high-quality processes, procedures, and systems, as well as with high-quality products and services. 
(Manghani K, 2011) 
 
Failure Mode and Effect Analysis is a process carried out to prevent failures in implementing new changes in processes 
and products. To be effective and to ensure the highest yield, quality, and reliability, FMEA identifies corrective 
actions required to prevent failures in reaching the customers (M. Ben-Daya, 2009). In other words, FMEA is also an 
engineering technique used to define, identify, and eliminate the system, design, process, and/or services’ potential 
problems and/or known errors. (Omdahl, 1988; ASQC, 1983). 
 
3. Methods 
The researcher has conducted a system analysis and problem analysis of the MB Manufacturing LLC. 
Company Introduction and Internal Scanning using McKinsey’s 7s and SWOT Analysis. MB Manufacturing LLC is 
an ISO Certified Manufacturing company that produces and supplies color and additive masterbatch, serving niche 
markets that require tailored products and sustainable products. The company was strategically located in one of the 
largest ports.  The company also provides technical support, certifications, and testing for its customers. The 
company has an established system that includes a process flowchart as per Integrated Management System Policy 
and ISO Standards. The company has 150 experienced and qualified employees with various degrees that share the 
same value as per the company’s Vision and Mission. The company is following an Organizational Structure that 
has different management styles across each Department. 
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Figure 1. MB Manufacturing LLC’s McKinsey’s 7s Analysis  
 

The SWOT analysis shows the Strengths, Weaknesses, Opportunities, and Threats within and outside the 
organization. SWOT shows that one of the weaknesses of the organization was the internal processes reviews 
and follow-throughs opening an opportunity for internal process improvements to be more efficient and 
effective when focused on. 
 

Table 1. MB Manufacturing LLC’s SWOT Analysis 

 
 

In conducting an internal analysis of the Maintenance department, the main problems were later found to be (1) The 
increasing cost of machine spare parts, (2) Unavailability of local suppliers for special machine spare parts repairs 
causing longer machine downtime, and (3) High Rate of breakdown maintenance. 

To focus on and solve a problem, the researcher has conducted a decision analysis using Kepner-Tregoe Approach. 
As per Table 2 based on the rating scale in Table 3, the priority problem selected for the Maintenance was the “High 
Rate of Breakdown Maintenance” with a 158 total weighted score. 
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Table 2. Decision Analysis on the 3 problems in Maintenance Department 

 

Table 3. Rating Scale for the Decision Analysis using Kepler-Tregoe Approach 
 

 
 

The Maintenance Standard Operating Procedure implemented in MB Manufacturing LLC's scope defines the system 
for plant equipment maintenance. In this paper, the researcher has focused the study on the procedure for Breakdown 
Maintenance and Annual/Bi-annual Preventive Maintenance of the Production Equipment as per the result of the 
decision analysis using the Kepner-Tregoe Approach conducted. 

Breakdown maintenance requests shall report to MM/ME through Maintenance request. MM/ME shall allocate MT 
who shall carry out maintenance based on the nature of the problem. After identifying the nature of the problem, MM 
can coordinate with machine manufacturers (manual shall be referred). Once the Maintenance Request is closed, the 
initiating department's signature and MM are taken on it. In case of incapability to carry out repairs internally, MM 
shall approach subcontractors for maintenance. On completion of maintenance, machine conditions shall be reported 
to MM. Relevant details shall be posted in the maintenance request. 

 
For the Annual/Bi-annual Preventive Maintenance, the process will start with MM shall support/advise in 
framing/reviewing the preventive maintenance schedule. MM/ME shall initiate Preventive Maintenance based on 
Preventive Maintenance schedules. They will be carried out by MT under the supervision of ME. The daily 
maintenance report will be submitted by the ME. Plant Equipment Action Plan will be prepared quarterly indicating 
the major work done and required on the critical equipment. 
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Figure 2. Process Flowchart of the Breakdown and Annual/Bi-annual Preventive Maintenance 

Maintenance Department Root Cause Analysis and Problem Statement. To further the analysis, by the end of the year 
2021, the Maintenance Manager has generated a report regarding the breakdown maintenance in coordination with 
the Production Manager. The generated report shows that the total production hours lost due to Breakdown 
Maintenance were approximately 297 hours, amounting to approximately $198,801.33/-.  

The researcher has conducted a Root Cause Analysis using Why-Why Diagram to address the problem, as shown in 
Figure 3. The Why-Why diagram shows that the Root cause for the High rate of breakdown maintenance was because 
there is no frequent Preventive Maintenance included in the Standard Operating Procedure thus not addressing the 
issues early on to mitigate loss in the production hours. 

 
Figure 3. Why-Why Diagram 
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Maintenance Department System Design. In this stage, given the root cause of the high rate of breakdown 
maintenance an addition of frequent preventive maintenance in the SOP will mitigate the loss in the production 
hours. The researcher has constructed a How-How Diagram to find a solution that will permanently fix the root 
cause. The diagram shows that as per production machine availability and maintenance technicians' tasks schedule 
review the most efficient frequency for the additional preventive maintenance is weekly. 

 

 
Figure 4. How-How Diagram 

 
After reviewing the current SOP through a How-How Diagram, the researcher has re-designed the current Breakdown 
and Preventive Maintenance. In addition to the existing Breakdown and Annual/Bi-annual Preventive Maintenance, 
Weekly Preventive maintenance will be included in the process.  This process will include routine checks as per the 
standard checklist (Table 4) reference to the Machine Suppliers Manual.ME will assign MT as per the weekly 
preventive maintenance schedule to carry out routine checks. MT will execute the routine checks and update the 
checklist, shall there be any issues found the process will continue as per the Breakdown Maintenance Process. 
Accordingly, all the necessary documents shall be updated. 

 

 
 

Figure 5. Proposed Process Flowchart of the Breakdown and Annual/Bi-annual Preventive Maintenance  
with the addition of Weekly Preventive Maintenance 

 
The Weekly Preventive Maintenance (Table 4) for Production Equipment Checklist was developed as per the 
Manufacturer’s recommendation in the Manual. Activities include the primary checks needed to be done in the major 
points in a Production Line of the MB Manufacturing LLC and shall there be any issues found in the MT that should 
be noted in the remarks section. 
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Table 4. Weekly Preventive Maintenance 
 

 
 

 
 

3.1 Solution Planning and Implementation 
 

To put the solution into action, the researcher made a proposed Solution Planning and Implementation table for 
maintenance management reference. Week 01 will start when the Maintenance Manager starts to work on the revision 
of the SOP. As per Table 5, the implementation will take 9 weeks. 
 

Table 5. Proposed Solution Planning and Implementation 
 

 
 
Potential Problem Analysis using Failure Mode and Effects Analysis 
To address the problems that may arise and their severity, the researcher conducted a Failure Mode and Effects 
Analysis that will help the Maintenance Department to recognize process changes to lower severity and occurrence, 
those can be other controls to increase detection to further improve the system design. Scores are subjects as per the 
scale in Table 6, scores can be anywhere between 1 to 10 depending on the severity, occurrence, and detection level. 
Risk Priority Number (RPN) is the product of the scores for severity, occurrence, and detection. An event with a high 
RPN requires instant response while events with lower RPNs are less risky.  

Analysis shows that priority should be given to Process Step - Provide training and created a training 
schedule for MT about the new SOP.  
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Table 6. Failure Mode and Effects Analysis for the Proposed Solution Planning and Implementation 
 

 
 
 

Table 7. FMEA Score Scale 
 

 
 
 

4. Conclusions 
Conducting a system analysis using McKinsey’s 7s, internal analysis of the current system design, and decision 
analysis using the Kepner-Tregoe Approach helps the researcher to come up with a logical selection of the priority 
problem. In conducting a Why-Why Root Cause Analysis, the researcher has been able to address the problem 
accordingly. After all the analysis, the problem statement was finalized as The High Rate of Breakdown Maintenance 
was because there is no frequent Preventive Maintenance in the Standard Operating Procedure thus resulting in a 
loss in Production hours. Using a How-How diagram a rational frequency of weekly preventive maintenance was 
established, this triggers the new system design for the Maintenance Standard Operating Procedure. By using a 
Solution Planning and Implementation, this paper provides Maintenance Department with how to put the solution into 
action. In conducting a Potential Problem Analysis using Failure Mode and Effects Analysis, the Maintenance 
Department will be able to prioritize which step they should be more focused on to improve process controls or re-
engineer the process step, shall there be any new issue arises. 

 
References 
Abreu, João et al. “Business Processes Improvement on Maintenance Management: A Case Study.” Procedia 

Technology 9 (2013): 320–330. Web. 
Akyar, Isin. "Standard operating procedures (what are they good for?)." The latest research into quality 

control (2012): 367-391. 
Ben-Daya, Mohamed. "Failure mode and effect analysis." Handbook of maintenance management and engineering. 

Springer, London, 2009. 75-90. 
Hassan, M., and I. Jalalud. "Application of Why-why Analysis to Improve Predictive Maintenance Strategy for 

Injection Molding Machine." Information Technology Journal 15.4 (2016): 130-136. 
Keeney, Ralph L. "Decision analysis: an overview." Operations research 30.5 (1982): 803-838. 

Proceedings of the 7th North American International Conference on Industrial Engineering 
and Operations Management, Orlando, Florida, USA, June 12-14, 2022

© IEOM Society International 2518



Lunenburg, Fred C. "The decision-making process." National Forum of Educational Administration & Supervision 
Journal. Vol. 27. No. 4. 2010. 

Mahto, Dalgobind, and Anjani Kumar. "Application of root cause analysis in improvement of product quality and 
productivity." Journal of Industrial Engineering and Management (JIEM) 1.2 (2008): 16-53. 

Manghani, Kishu. "Quality assurance: Importance of systems and standard operating procedures." Perspectives in 
clinical research 2.1 (2011): 34. 

Pickton, David W., and Sheila Wright. "What's swot in strategic analysis?." Strategic change 7.2 (1998): 101-109. 
Rooney, James J., and Lee N. Vanden Heuvel. "Root cause analysis for beginners." Quality progress 37.7 (2004): 

45-56. 
 
Biography 
Eunique D. Salazar is a current MS Engineering Management student from Mapúa University, Manila. She received 
her bachelor’s degree in Mechanical Engineering from New Era University, Quezon City.  Her professional 
experiences include but are not limited to Project Management from feasibility studies to project execution and 
completion, Twin-Screw Extruder screw design standardization, and development.  
 
Grace Lorraine Intal is a full-time faculty member at Mapua University. She is teaching Information Systems core 
courses in the School of Information Technology and Information Systems course in the School of Industrial 
Engineering. She obtained a BS degree in Management and Industrial Engineering from Mapua University, a master’s 
in business administration from Pamantasan ng Lungsod ng Maynila, and a Master’s in Information Systems from 
Asia Pacific College respectively. At present, she is pursuing a Doctorate in Information Technology at the University 
of the Cordilleras. She is also an independent Management Consultant. 
 
 

Proceedings of the 7th North American International Conference on Industrial Engineering 
and Operations Management, Orlando, Florida, USA, June 12-14, 2022

© IEOM Society International 2519




