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   Abstract---Total Productive Maintenance (TPM) is the best tool 

to be implemented in manufacturing company to achieve good 

maintenance system which requires a lot of effort in order to achieve 

greater performance in term of quality, delivery and cost (QCD). The 

objective of this case study is to evaluate current Total Productive 

Maintenance for Kaizen activities in the company and to categorize 

the maintenance activities according to the criticality of the 

equipment and process using an engineering TPM tools,  Decision 

Making Grid (DMG). As in current practice there are several 

problem faced such as inappropriate plan for maintenance schedule, 

breakdown maintenance rather than corrective maintenance and lack 

of maintenance record kept in the system for the future reference. In 

conjunction with the Total Productive Maintenance project, several 

improvement activities and human development program will be 

carried out according to the TPM requirement. The general TPM 

framework will be divided into two main stages, which are the 

implementation of the fundamental activity and the Decision Making 

Grid technical analysis. The fundamental TPM program is more 

towards upgrading the existing maintenance organization and 

process operation, as well as to provide the strong foundation to 

sustain the effectiveness of the task and manpower utilization. On the 

other hand, the application of the Decision Making Grid in selecting 

the suitable maintenance task will generate positive impact to the 

maintenance system in term of manpower efficiency,  job 

effectiveness and cost reduction. The results showed that the 

selection of the maintenance task based on the failure mode will be 

more reasonable and practical due to the solid judgments and 

evaluation gained from the recorded failure data history.  Support 

and cooperation from the plant members is the key element to ensure 

the success of Total Productive Maintenance Project, therefore the 

opportunity to grab the title of world class practitioner in the 

maintenance management system can be accomplished in the near 

future.     

Keywords---TPM, Decision Making Grid, Kaizen, 

Maintenance. 

I. INTRODUCTION 

SN (M) Sdn. Bhd. is one of the leading plants for TV 

manufacturing plant for the business Corporation. In 

worldwide, there are five plants under the business 

Corporation which the core businesses are the TV 

manufacturing. Each particular plant will distribute the final 

product to the respective region according to the location of 

the plant. 

Good maintenance system in practice requires a lot of 

effort in order to achieve greater performance in term of 

quality, delivery and cost (QCD). In SN, these three main 
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factors play important role to determine the performance of 

particular department. 

For example, in maintenance department, the main key 

performance index is to ensure all the machine and equipment 

operated at its optimum condition, hence improve the 

availability of the machine to deliver good service to the 

production. Based on the observation and investigation, 

several points of the weaknesses can be triggered in term of 

carry out the proper maintenance task. The points include, 

inappropriate plan for maintenance schedule, breakdown 

maintenance rather than corrective maintenance and lack of 

maintenance record kept in the system for the future reference 

II.  LITERATURE REVIEW 

Maintenance nowadays becomes an integral part in 

determining the performance of product quality and 

productivity. Proper maintenance selection will result the 

greater achievement in term of productivity and quality of the 

product. There are several maintenance types that are widely 

used in current industries. Maintenance techniques that 

commonly used in worldwide industry are RCM (Reliability 

Centred Maintenance), RAM (Reliability, Availability & 

Maintainability), CM (Condition Monitoring) and TPM (Total 

Productive Maintenance). In this topic, the overall discussion 

generally will introduce the concept of TPM (Total 

Productive Maintenance) since it  is regarded as one of the 

best methodology in maintenance business. TPM is 

considered to be Japan’s answer to U.S. style productive 

maintenance. TPM is a Japanese concept developed in the 

1970s by extending preventive maintenance to become more 

like productive maintenance [1]. TPM is an innovative 

approach to plant maintenance that is complementary with 

TQM, JIT, TEI, Continuous Performance Improvement (CPI), 

and other world-class strategies [2]. TPM is a maintenance 

improvement activity which is the concept and philosophies 

particularly resemble the total quality management (TQM) 

[3]. Three main goals was setup in parallel with the 

implementation of TPM, which is zero defect, zero accident 

and zero breakdown [1].  

The concept of Ideal TPM Methodology (ITPMM) was 

categorised into three major phases for the an ideal 

maintenance practice [4]. For this case study, the TPM 

implementation will cover much on the concept of Ideal TPM 

Methodology (ITPMM). All of the three phases can be 

modified according to the particular organisation to achieve 

the world class maintenance management system regime. The 

ITPMM ideology required strong support from top 

management level until shop floor staff in order to realize the 

ambition of the great maintenance approach. In this particular 
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case study, it will focus on three modified phases that fit with 

the Sony organization.  

ITPMM was divided into three major phases. In general 

point of view, the three phases of ITPMM was introduced by 

Ahuja IPS, 2009 mainly explained the key activities and 

programme that are required and necessary to be done as 

frame guideline to achieve the good maintenance management 

system. However, they are flexible and can be improved by 

adding or eliminate the key activities according to the 

feasibility of the organization.  The sequence of TPM 

implementation events can be modified depending on the 

needs of different organizations. In phase 1, it consists of 

eight fundamental activities to be realizing before the 

implementation phase. The introduction phase mainly related 

on how to establish good organisation and objective toward 

achieving the world class maintenance management system. 

Phase 2, most of the eight TPM basic principles will be 

applied in phase 2, known as initiative implementation phase. 

All of the nine approaches will determine the level of TPM 

applied in certain organization. All of these approaches 

required strong support and cooperation from shop floor until 

top management. 
 

TABLE I 
DECISION MAPPING DIAGRAM BASED ON HIGH, MEDIUM AND LOW RISK OF 

TWO PARAMATERS (DOWNTIME AND FREQUENCY OF BREAKDOWN) 

 
 

Phase 3 also defined as maitaining the standard of TPM 

implement in organization. In order to achieve maximum 

benefits from the implementation of TPM, a few activities 

must be carried out and well monitored. TPM initiatives 

should be horizontally deployed to all organizational activity 

areas/departments besides maintenance and manufacturing 

functions, so as to include: R & D, design, product 

development, service areas, assembly work, procurement, 

sales, marketing, administrative, management (accounting, 

general affairs, planning and quality assurance), and 

production scheduling [4]. 
  

TABLE II 

 STANDARD OF DECISION MAKING GRID (DMG) 

 

III.  METHODOLOGY 

This study will be used as proposal to the company in 

implementing the Total Productive (TPM) practice in 

achieving the world class maintenance management system. 

Based on the literature research, the implementation of TPM 

as a foundation to the maintenance system is able to develop 

the good maintenance strategy in Sony TV plant, thus upgrade 

the current existing system to the superior condition. Current 

standard of maintenance management system applied by the 

company is too far from achieving world class status. Plenty 

of spaces for the improvement are required to be made up in 

order to upgrade the current system to the greater 

achievement. Several comprehensive programme are planned 

to be applied on the maintenance system in conjunction with 

the company’s main objective to be known as the world class 

maintenance management practitioner. Three fundamental 

phases required to be organized to realise the TPM initiative 

and will be used as the guideline and benchmark. In each of 

the phase, there have several improvement programmes that 

must be introduce in order to build up positive culture among 

employee. Research method for the implementation of Total 

Productive Maintenance (TPM) in SN will be divided into 

two categories which are the accomplishment of fundamental 

and technical technique. Behind the idea of the fundamental 

technique are the activities which required continuous support 

and implementation in order to develop great working culture, 

understanding and team work between employee. This 

research will be focused on the upgrading Kaizen activities 

and waste elimination project ( Mura, Muba and Muda).  

The fundamental technique will be implemented according 

to the respective phase. It includes several activities involving 

top management until shop floor operators. For the 

fundamental technique, it consists of several standard and 

designated activities that must be endorse into the operation 

system in order to optimize the performance in term of 

machine and manpower, eliminate the waste (mura, muba and 

muda) and unnecessary or overloaded job function. The 

reduction of the waste is a vital factor to ensure the 

maintenance operation and manpower utilisations are 

performing at the optimum level. Waste can be categorised 

into several type. The major type that required to be 

eliminated in order to increase the performance of the 

operation is process waste. The unnecessary and overloaded 

job that assigned to the maintainers should be review to 

prevent from ineffective assessment. Other aspect of waste 

that could be eliminated and shrink are space and movement 

during handling the task. In general, the initiative programmes 

that covered under fundamental task will involve most of the 

entire plant unit. This activity will have questionnaires that 

will be distributed at the company to get surveys. 

For technical activity this section is the vital element in 

determining the appropriate selection of maintenance task to 

be applied on certain pieces of work. Due to the unplanned 

maintenance task that regularly practiced in Sony TV plant, 

the powerful engineering tool is necessary to be applied in 

determining the best solution toward solving this issue, hence 

based on the literature research, it clearly shown that Decision 

Making Grid (DMG) is the best option compared to the RCM 

and Weibull method in term of its suitability in Sony 

operation. Technical technique required detail study and 

analysis and will be frequently reviewed in order to ensure the 

task allocation is still valid and compatible with the process. 

For this particular technical activity, the Decision Making 

Grid (DMG) approach will be applied and used as one of the 
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effective engineering tool to decide the appropriate 

maintenance task upon particular equipment and machine. 

Decision Making Grid required several important data to 

achieve the objective. In this case study, the ‘line stop’ 

information will be used as the data sampling  to evaluate, 

analyse and determine which particular issue contribute to the 

most frequent and longest breakdown (Mean time to repair, 

MTTR). Nine months of ‘line stop’ data will be simplified 

and arrange into the DMG structure, hence resulted the best fit 

of maintenance task selection. Two main parameters will be 

used to justify the DMG requirement, which are frequency of 

breakdown and mean time of breakdown. 

IV.  RESULT 

A. Fundamental Activities: Plan & Implementation Stage : 

Upgrade Kaizen activities & waste elimination project (Mura, 

Muba & Muda) 
 

A1. Current Practice      

The Kaizen activities were held on monthly basis, which 

means Kaizen only will be applied during the certain time. 

Sense of accountability toward improvement programme and 

sense of awareness to make the Kaizen as daily culture was 

not fully adapted among the stuff especially for the 

maintenance department. Refer table 3 below for one of the 

sample for the conventional Kaizen schedule. 
 

TABLE III 

 STANDARD KAIZEN SCHEDULE FOR IN PLANT LEAGUE  
Department January 

‘12 

February 

‘12 

March 

‘12 

April 

‘12 

May 

‘12 

June 

‘12 

Production       

Engineering       

Material 

Control 

      

Maintenance       
 

A2. Recommendation of improvement 

Based on the new format, Kaizen league will be participated 

by seven sections as mentioned in table 4, which will replace 

the old format consist of four departments. In addition, it will 

be held in weekly basis with two round (home and away) 

which means each section or team will be face each other two 

times, different with uncompetitive previous format. This 

time, each team will have greater opportunity to establish 

themselves among the best Kaizen practitioner in the overall 

competition. The tentative schedule for the Kaizen league had 

been released and upon management agreement it will be 

implemented in the next fiscal year (FY15). 
 

B. Technical Activities of Decision Making Grid:  Analysis 

& Maintenance Strategy 

a.   Step 1: Parameters Analysis – Two parameters will be 

used as weightage to classify the criticality of the issue. 

There are downtime and frequency of breakdown. Pareto 

diagram will drag down top ten highest contributors for 

the both selected parameters.  
 

b. Step 2: Decision Mapping – All of the equipment or issue 

that listed on the top ten Pareto on step 1 will be regroup 

into the decision mapping which categorised these issue 

based on three stages, high, medium and low risk. 

Decision mapping diagram based on high, medium and 

low risk of two paramaters (downtime and frequency of 

breakdown). Step 2 is the most decisive step in allocating 

the applicable maintenance task that will be applied for all 

the top 9 breakdown issues. 
TABLE IV 

 TENTATIVE SCHEDULE FOR NEW TPM KAIZEN LEAGUE 

 
 

TABLE V 

     ALLOCATION OF BREAKDOWN ISSUE BASED ON FREQUENCY AND 

DOWNTIME 

 
 

TABLE VI 

      ALLOCATION OF THE BREAKDOWN ISSUE BASED ON FREQUENCY AND 

DOWNTIME 
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TABLE VII 

RESULT OF DMG ANALYSIS FOR THE MAINTENANCE ISSUE 

 
 

c. as elaborated in the previuos step. In this analysis, each 

of the cases will be allocated in the decision mapping 

based on their respective values of downtime and 

frequency of breakdown. 
 

d. Step 3: The result from the decision mapping will be 

compare with the Decision Making Grid and from this 

comparison and analysis, the type of the maintenance 

task that will be allocated to the particular equipment 

will be justify 

V.  DISCUSSION 

 The total implementation of the TPM initiative project for 

the improvement of maintenance management system in Sony 

TV manufacturing plant will result massive assurance in term 

of productivity and quality of the finish product. Unlike the 

current disorganized system, this new project will ensure the 

effectiveness of the job performance and optimum utilisation 

of the manpower. However, in order to generate this 

condition, it required massive deviations from the current 

culture and system which involved  machine, manpower, 

material handling and method to carry out the task. The TPM 

programme is the most relevant foundation since it covered 

all of these elements. The TPM only drive as a guide and 

reference to generate the grade A system and it still requires 

the whole participation, involvement and support from entire 

community to succeed. In this study, several obstacles from 

realizing this opportunity will be clarified and each of these 

difficulties must be considered as serious complication and 

compulsory to be prevented.   

VI.  CONCLUSION 

The implementation of the TPM as foundation to the 

maintenance system is a giant leap to the ultimate objective of 

achieving the world class maintenance management system. It 

is frequently mentioned in this case study in order to realize 

the dream, the strong commitment and teamwork among the 

employee, as well as the continuous effort to improve the 

system must be adopted as new culture in the plant. The 

proposal to practice the TPM approach in the maintenance 

system is not a new idea for the plant. It was discussed many 

years ago in order to enhance the capability of the system to 

sustain the huge demand from the production as well as to 

maintain the great quality of the finish product. However, 

there was no proper paper work and concrete report described 

as supporting documents to convince the top management to 

realize this ambition. Until at this time, the appropriate 

discussion was being carried out among the maintenance team 

together with the production members which gain the great 

support and backup by the managers. The opportunity to 

apply one of the powerful engineering concepts into the 

system will be real challenge for the community since it is a 

tough task which requires knowledge and unlimited 

commitment.  For the meantime, the pilot line which applied 

all the TPM recommendation and concept will be established. 

The performance of the TPM pilot line will be monitored in 

term of productivity progress, quality reliability level, and 

efficiency of the manpower. The performance of the various 

key performance indexes for the pilot line will be compared 

with the normal line. Based on the initial agreement from the 

management, three months period will be given for the pilot 

line monitoring purpose. If the performance of the TPM pilot 

line is breath taking compared to the other normal line, the 

horizontal expansion (yokotenkai) to other lines will be 

executed. This implementation phase need to be developed 

stage by stage since it involving huge amount of cost and 

effort. Sufficient time should be given in order to familiarize 

the concept with the existing system. As time goes by, the 

implementation of the TPM in the Sony TV plant will 

promise a lot of improvement into the existing maintenance 

management system, thus the ultimate vision to claim the title 

of world class practitioner of maintenance management 

system shall be realized in the near future.   

VII. RECOMMENDATION 

The implementation of the TPM alone as single 

maintenance related project is not adequate enough to sustain 

the stability of the maintenance management system for the 

coming decade. Every year, the demand from the production 

as well as the new sophisticated design of the future LED TV 

will push the maintenance system up to the limit. A lot of 

continuous effort should be thinking of in order to ensure the 

level of manpower efficiency and effectiveness of the task 

will advance directly proportional with the demand from the 

production. The future action plan should not only focus on 

the maintenance point of view, it must comprise from the 

design evaluation and production improvement. With 

maintenance as the last man in the operation process, it is the 

role and responsibility of the design team and production 

members to ensure the sustainable of the process operation 

and cannot be neglected. 
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