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Hydraulic pressure inspection is essential for the preventive maintenance of 

heavy equipment; however, incompatible diagnostic connections can prevent 

mechanics from completing scheduled inspections. At PT Antareja Mahada 

Makmur, Mifa Jobsite, the hydraulic test ports on Sakai SV526D and 

SV700TF compactors were incompatible with the available Komatsu pressure 

gauge equipment, while the procurement of dedicated Sakai diagnostic tools 

was constrained by uncertain availability. This study aimed to identify the 

hydraulic pressure inspection constraint, implement a hydraulic test coupler 

modification, and evaluate its implications for preventive maintenance 

activities. A descriptive qualitative case study was conducted using the 

Suggestion System framework, encompassing problem identification, 

improvement planning, technical implementation, and field evaluation. Data 

were obtained from maintenance documentation, component damage records, 

dealer quotations, and field observations conducted before and after the 

modification. The intervention involved replacing the original hydraulic test 

couplers with Genuine Komatsu couplers, thereby enabling the existing 

pressure gauges to be connected to the compactors. Field observations 

indicated that the modification restored hydraulic pressure inspection 

capability, improved test-port cleanliness, reduced the observed risk of 

hydraulic oil spillage, and facilitated easier connection and disconnection of 

the pressure gauge equipment. These findings suggest that adapting 

diagnostic interfaces can address equipment compatibility constraints while 

supporting scheduled hydraulic system inspections. However, reductions in 

breakdown frequency, improvements in equipment reliability, and financial 

savings were not quantitatively established. The study concludes that 

hydraulic test coupler modification represents a practical improvement for 

preventive maintenance activities; however, further quantitative evaluation is 

required to determine its effects on maintenance efficiency, operational 

performance, cost savings, and equipment reliability. 

 

INTRODUCTION 

Scheduled preventive maintenance, or periodic preventive maintenance (PPM), is a core 

element of total productive maintenance (TPM) practices aimed at sustaining equipment reliability 

through scheduled inspection, measurement, and assessment before failures occur (Agustiady & 

Cudney, 2018a). On the Sakai SV526D and SV700TF compactor units operated by the Plant 

Department of PT Antareja Mahada Makmur (AMM), Mifa Jobsite, one of the critical systems 

requiring periodic inspection during PPM is the hydraulic system, particularly the pressure in the 

main hydraulic circuits supporting the vibration, parking brake, and propulsion functions (Liu et 
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al., 2024; Mouhib et al., 2025; Qi et al., 2024; Sanchez-Londono et al., 2023; Utami & Sa’adah, 

2024). 

Under the existing conditions, mechanics were unable to perform hydraulic pressure 

measurements during PPM on the Sakai SV526D and SV700TF units. This constraint was 

attributed to three main factors: (1) compatible equipment for measuring hydraulic system pressure 

on the Sakai units was not available internally; (2) the availability of the required equipment from 

the dealer was uncertain; and (3) consequently, the Plant Department was unable to adequately 

monitor hydraulic system conditions, potentially increasing the risk of unscheduled breakdowns. 

Field records indicated failures involving the vibration motor seal, parking brake seal, and rear 

propulsion motor. These failures were suspected to be associated with inadequate hydraulic system 

monitoring because scheduled pressure measurements could not be performed consistently due to 

the limited availability of compatible diagnostic equipment. 

As one technical option, the authorized Sakai dealer (SWI) offered a pressure gauge set 

specifically designed for the Sakai units at a price of IDR 8,696,215. However, the equipment was 

available only on a backorder basis, and the dealer could not provide a confirmed estimated 

availability date. Relying solely on the procurement of this equipment could therefore prolong the 

period during which hydraulic pressure monitoring could not be performed as scheduled. Such 

limitations involving manufacturer- or model-specific diagnostic equipment represent a challenge 

in multi-brand heavy equipment maintenance, where different machines may require specific 

interfaces or tools for condition-monitoring activities (Psarommatis et al., 2023; Silvestri et al., 

2020; Werbińska-Wojciechowska & Winiarska, 2023; Yan et al., 2023) . Hydraulic pressure 

measurement is particularly important for evaluating system condition and identifying 

abnormalities that may indicate developing component problems (Quatrini et al., 2020; Setra 

Werdaya et al., 2024). 

In response to this issue, Tegar Tahanuji, Section Head of the Plant Department, requested 

assistance from the Plant Product Development (PPD) Instructor team to develop or modify an 

appropriate interface so that hydraulic system inspection and pressure measurement, particularly 

during PPM activities, could be performed using the available diagnostic equipment. A similar 

request was made by Dita Puspita, Group Leader of the Plant Department, to address the inspection 

constraint on the Sakai compactors. Based on these directions, an improvement was proposed 

through the Suggestion System (SS) under the theme “MOCO,” referring to the modification of 

the PPM couplers on the Sakai SV526D and SV700TF units. The proposed modification 

emphasized efficiency and practical resource utilization by enabling PPM activities to be 

performed according to the applicable standard operating procedure (SOP) without relying solely 

on the procurement of dedicated diagnostic equipment with uncertain availability (Mallioris et al., 

2024; Ostrowski & Jagodziński, 2021; G. Tortorella et al., 2022; Wang et al., 2022). 

Previous research suggests that employee participation can provide an organizational 

mechanism for addressing operational problems. (Męcfel, 2024), through a case study at 

OKNOPLAST, examined an employee suggestion system grounded in continuous improvement 

and identified declining rates of suggestion submission and acceptance as issues requiring 
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intervention. Management awareness, employee training, and technical support subsequently 

contributed to increases in the number of suggestions submitted and accepted. Similarly, 

(Salvadorinho et al., 2024) developed the DisneyHint employee suggestion system using a 

literature review and 30 interviews conducted across three partner companies. Their findings 

emphasized suggestion development, transparent evaluation, employee engagement, and the 

preservation of tacit organizational knowledge. Together, these studies support the relevance of 

structured employee suggestion systems for translating frontline experience into actionable 

operational improvements. 

Taken together, the reviewed studies address complementary aspects of maintenance 

improvement but leave a specific question unresolved within the evidence considered in the 

present study. (Agustiady & Cudney, 2018b) explain the organizational principles of TPM; 

(Quatrini et al., 2020) investigate hydraulic degradation modeling; and Męcfel (2024) and 

(Salvadorinho et al., 2024) examine mechanisms for developing and implementing employee 

suggestions. However, these studies do not directly evaluate the field intervention examined in the 

present research: modifying hydraulic test couplers on Sakai compactors to enable compatibility 

with existing Komatsu pressure gauge equipment. The resulting research gap concerns how 

adaptation of the hydraulic measurement interface, implemented through a structured employee 

suggestion process, can restore pressure inspection capability during scheduled preventive 

maintenance. This represents a context-specific research gap rather than a claim that comparable 

coupler modifications have never been implemented in other settings (G. L. Tortorella et al., 2021, 

2024). 

Addressing this gap is important because the inability to perform hydraulic pressure 

measurements leaves maintenance personnel with incomplete information regarding system 

conditions during scheduled inspections. At AMM Mifa Jobsite, waiting for diagnostic equipment 

with uncertain availability would prolong the documented limitation in hydraulic pressure 

inspection capability. The proposed intervention, referred to as MOCO in this study, therefore 

focused on modifying the hydraulic test coupler configuration of the Sakai SV526D and SV700TF 

units through the company’s Suggestion System. Its distinctive contribution lies in the contextual 

integration of hydraulic measurement-interface adaptation, utilization of existing pressure gauge 

equipment, and employee-led improvement practices. The study evaluated the intervention in 

terms of restored inspection capability and observed changes in the maintenance process, while 

recognizing that improvements in long-term equipment reliability would require additional 

quantitative evidence. 

Accordingly, this study aimed to examine how hydraulic test coupler modification could 

restore pressure measurement capability during PPM activities on the Sakai SV526D and 

SV700TF compactors. The specific objectives were to identify the connection incompatibility 

underlying the inspection constraint, document the selection and installation of replacement 

couplers, and compare maintenance conditions before and after implementation. The descriptive 

qualitative assessment considered the feasibility of hydraulic pressure measurement, observed risk 

of hydraulic oil spillage, test-port cleanliness, coupler condition, connection and disconnection 
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activities, and mechanics’ reported experiences. These objectives aligned the investigation with 

the available field documentation and distinguished directly observed process improvements from 

potential longer-term benefits, such as reductions in breakdown frequency, which would require 

extended observation and systematic quantitative measurement. 

The expected contribution of this study is practical evidence linking preventive maintenance 

implementation with employee-led technical improvement in a multi-brand heavy equipment 

environment. For maintenance managers, the study provides a documented case for evaluating 

whether existing diagnostic resources can be utilized more effectively when interface 

incompatibility prevents scheduled inspections. For mechanics and technical personnel, it provides 

a basis for developing clearer inspection procedures and reducing recurring operational 

constraints. For researchers, the findings identify opportunities for future studies to quantitatively 

evaluate inspection duration, modification costs, pressure measurement consistency, hydraulic 

system performance, and subsequent component failure patterns. Ultimately, the study is intended 

to support more comprehensive hydraulic system inspections and better-informed maintenance 

decisions, while broader application of the modification requires separate verification of its 

technical compatibility and suitability for other equipment configurations.  

 

METHOD 

This study employed a case study approach using the Suggestion System (SS) method 

(Męcfel, 2024; Schuring & Luijten, 2001). The improvement process consisted of four main 

stages: problem identification and collection of field evidence, formulation of the improvement 

plan using the 5W1H framework, implementation of the technical modification, and evaluation of 

the results through post-implementation field observations. 

Data were obtained from documentation of hydraulic system component failures on the 

Sakai SV526D and SV700TF compactors, improvement instructions from Plant Department 

supervisors, technical information regarding the pressure gauge equipment provided by the 

authorized Sakai dealer (SWI), and field observations conducted by the implementation team 

during and after the modification. The improvement process involved four parties with specific 

roles, as summarized in Table 1. 

Table 1. Roles of the parties involved in implementing the “MOCO” Suggestion System 

Party Role 

Instructor (PPD) Technical facilitator; directs the inspection, measurement, and 

examination process on the hydraulic system 

Group Leader Plant Facilitator and initial instructor for the Sakai Compactor PPM 

improvement work 

Plant Engineer (PE) Team Implementer; designs and proposes the appropriate replacement 

coupler specification 

Wheel Team Implementer; installs the replacement coupler on the unit in the 

field 
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The effectiveness of the modification was evaluated descriptively by comparing PPM 

conditions before and after the coupler modification. The evaluation included the feasibility of 

hydraulic pressure measurement, observed risk of oil spillage, test-port cleanliness, coupler 

condition, time required for removal and installation, and mechanics’ reported work experience. 

The evaluation was based primarily on direct field observations conducted during the 

implementation process (Salvadorinho et al., 2024). 

 

RESULTS AND DISCUSSION 

Problem Identification and Field Impact 

The field identification results show that the main root cause was a mismatch between the 

original Sakai manufacturer coupler on the PPM port of the SV526D and SV700TF units and the 

Genuine Komatsu pressure gauge tools already owned internally by the Plant Department. As a 

result, the only official option for checking hydraulic system pressure was to procure a special 

pressure gauge tool set from the Sakai dealer (SWI) priced at IDR8,696,215, which, at the time 

this study was conducted, remained on backorder with no certainty as to its arrival time. This 

condition caused the PPM process on the hydraulic system to be unable to be carried out optimally 

for a considerable period, as summarized in Table 2. 

 
Figure 1. Price quotation form for the special pressure gauge tool set for the Sakai units from 

dealer SWI, valued at IDR8,696,215 and on backorder 
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Figure 2. Propulsion/drive motor component removed from the unit due to damage suspected to 

be related to the hydraulic PPM not running optimally 

 

Table 2. Identification of problematic conditions in the hydraulic PPM process of the Sakai 

compactor units 

Aspect Identified Problematic Condition 

Tool Availability A suitable hydraulic system pressure-checking tool for the Sakai units is not 

available internally 

Procurement Certainty The dealer (SWI) pressure gauge tool set, priced at IDR8,696,215, is on 

backorder with no estimated arrival time 

Component 

Monitoring 

The Plant team cannot periodically monitor the condition of the hydraulic 

system, increasing the risk of unscheduled breakdown 

Actual Field Impact Damage was found in the vibration motor seal, parking brake seal, and rear 

propulsion motor due to the hydraulic PPM not running optimally 

 

The findings in Table 2 show that the tool limitation was not merely an administrative 

constraint but had escalated into actual component damage at several critical points of the unit. 

This is consistent with the principle of condition-based maintenance, in which delayed or absent 

monitoring of key parameters such as hydraulic pressure can allow potential component failure to 

go undetected at an early stage, thereby increasing the risk of more severe damage and higher 

repair costs (Setra Werdaya et al., 2024). 

Formulation of the Improvement Idea 

The improvement idea was formulated based on the principle of Customer to Quality (CTQ), 

namely keeping the PPM process on the Sakai SV526D and SV700TF units quality-focused while 

also making it faster, more efficient, and SOP-compliant. The formulated solution was named 

MOCO, an acronym for “modifying the PPM coupler of the Sakai SV526D and SV700TF,” with 

the core idea of replacing the original Sakai manufacturer coupler with a Genuine Komatsu PPM 

coupler, so that the Komatsu pressure gauge tools already available internally could be used 

directly on the Sakai units without waiting for the procurement of a special tool from the dealer. 

The detailed formulation of the improvement idea using the 5W1H framework is presented in 

Table 3. 
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Table 3. Formulation of the MOCO improvement idea using the 5W1H framework 

Element Formulation 

What Maximize the PPM process with a spirit of smart and safe work to obtain 

the best possible check results 

When Carried out by replacing the original Sakai coupler with a Genuine Komatsu 

PPM coupler 

Where Applied to every PPM process on the Sakai SV526D and SV700TF units 

Why Applying the “learning by doing” principle so that hydraulic pressure data 

collection becomes more consistent and efficient during PPM 

Who Facilitators: instructor and group leader plant. Implementers: Plant Engineer 

(PE) team and Wheel team 

 

Implementation of the Coupler Modification 

The solution was implemented by procuring Genuine Komatsu PPM couplers with part 

number 799-101-5230, with a requirement of five coupler units per machine, to be installed in 

place of the original coupler on the PPM port of the Sakai SV526D and SV700TF units. The 

Genuine Komatsu coupler was selected based on the compatibility of its dimensions and locking 

mechanism with the Komatsu pressure gauge tools already available internally, so that the 

adaptation process could be carried out without requiring investment in a new tool. This 

modification also aimed to reduce the lost-time duration arising from the coupler removal-

installation process, which had previously been less efficient with the original port configuration. 

The approach of modifying a coupler to match the measurement-point connectivity with 

already-available pressure gauge tools is a common practice in efforts to reduce maintenance costs 

without sacrificing condition monitoring capability, as widely applied across various quick-

connect hydraulic coupler configurations to speed up the connect-disconnect process during 

inspection and maintenance activities (Setra Werdaya et al., 2024). With this modification, the 

Plant Department of AMM Jobsite Mifa is no longer dependent on the uncertain availability of 

dealer-specific Sakai tools, while also making optimal use of its existing investment in Genuine 

Komatsu tools. 
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Figure 3. The original Sakai manufacturer PPM coupler (left) and its incompatible connection 

with the Genuine Komatsu pressure gauge tools, before modification. 

 

 
Figure 4. Genuine Komatsu pressure gauge tool set (four gauges and coupler connectors) 

already available internally in the Plant Department. 
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Figure 5. Genuine Komatsu PPM coupler (part number 799-101-5230) after installation on the 

PPM port of the Sakai compactor unit 

 

Table 4. Technical parameters of the MOCO coupler modification implementation 

Implementation 

Parameter 

Description 

Component replaced Original Sakai manufacturer PPM coupler on the SV526D and 

SV700TF units 

Replacement component Genuine Komatsu PPM coupler, part number 799-101-5230 

Requirement per unit 5 pcs of coupler per machine 

Supporting tools used Genuine Komatsu pressure gauge tools already available internally 

Installation implementer Wheel team, under the direction of the Plant Engineer (PE) team 

 

Evaluation of Implementation Results 

Post-implementation field evaluation was carried out by comparing the condition of the PPM 

process before and after the coupler modification. The evaluation results show consistent 

improvement across five main aspects, as summarized in Table 5. 
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Figure 6. Process of checking hydraulic pressure using the Genuine Komatsu tools on the Sakai 

compactor unit after the coupler modification 

 

Table 5. Comparison of PPM process conditions before and after implementation of the MOCO 

coupler modification 

Evaluation Aspect Condition Before Condition After Modification 

Feasibility of pressure 

checking 

Could not be performed because 

dealer tools were unavailable/on 

backorder 

PPM on the hydraulic system can be 

performed using the already-available 

Genuine Komatsu tools 

Risk of oil spillage High potential due to the imprecise 

configuration of the original coupler 

during removal-installation 

Risk of oil spillage from PPM coupler 

removal-installation is reduced 

PPM port cleanliness Prone to contamination due to a 

suboptimal removal-installation 

process 

PPM port cleanliness is better 

maintained 

Physical condition of 

the coupler 

At risk of thread and housing 

damage due to manual adjustment 

No damage found on the coupler thread 

or housing 

Process duration (lost 

time) 

Removal-installation duration tends 

to be uncontrolled due to difficulty 

adapting the coupler 

Lost-time duration during removal-

installation is better 

maintained/controlled 

 

The results in Table 5 show that the coupler modification successfully addressed the main 

root cause, namely the unavailability of pressure-checking tools, without requiring investment in 

an expensive new tool of uncertain availability. In addition to restoring hydraulic system 

monitoring capability, this solution also provided additional benefits in the form of improved work 

cleanliness and better control of process duration, which indirectly supported compliance with the 

established PPM SOP. 
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Figure 7. Machine Condition Report for the Sakai SV526D unit before the coupler modification 

— the pressure-check columns for the propulsion pump, vibration pump, and exciter shaft speed 

were recorded as “Unsuitable Tools/No Tools Available.” 
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Figure 8. Machine Condition Report for the Sakai unit after the coupler modification — 

pressure-check results for the propulsion pump, vibration pump, and parking brake were 

recorded in full with a “Good Condition” status 

 

Implementation Benefits and Impact on Stakeholders 

The implementation of the MOCO solution provided benefits across various operational 

aspects of the Plant Department at AMM Jobsite Mifa. First, the PPM process could be carried out 

more effectively, so the overall maintenance process ran in a more controlled manner. Second, 

with periodic monitoring of the hydraulic system condition restored, this solution has the potential 

to prevent more severe component damage, thereby reducing repair costs compared with a scenario 

in which damage is left undetected until it causes larger functional failure. Third, the PPM process 

could proceed more quickly while still producing maximal inspection data in accordance with the 

applicable SOP. Fourth, the reduced risk of oil spillage from coupler removal and installation also 

helped prevent potential workplace environmental contamination. Fifth, the increased ease and 

speed of the PPM process contributed to greater job satisfaction and proficiency among mechanics 

in carrying out their routine tasks. 

From a stakeholder perspective, this solution delivers layered benefits: for the Plant 

Department institutionally, it reduces dependence on the unpredictable availability of proprietary 

dealer tools; for the Plant Engineer and Wheel teams as implementers, it provides experience in 

applying the “learning by doing” principle in designing a simple yet effective technical solution; 
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and for the mechanics carrying out PPM in the field, it directly reduces daily work obstacles and 

increases confidence in carrying out complete hydraulic inspection procedures. 

The findings of this study reinforce the argument in the heavy equipment maintenance 

literature that pressure checking is a relatively simple yet important condition monitoring index 

for detecting potential hydraulic component failure at an early stage (Setra Werdaya et al., 2024; 

Quatrini et al., 2020). Compared with an automatic sensor-based predictive maintenance approach, 

which requires a more complex infrastructure investment, the coupler modification solution in this 

study shows that the reliability of the preventive inspection process can be restored through a 

simple technical intervention at the measurement point, without having to wait for the availability 

of third-party proprietary tools. This approach is consistent with the autonomous maintenance 

philosophy within Total Productive Maintenance (TPM), which emphasizes the active 

involvement of operators and internal technicians in maintaining equipment reliability through 

small-scale, continuous improvement activities (Agustiady & Cudney, 2018). 

From an innovation management perspective, the success of the MOCO solution also reflects 

the effectiveness of the Suggestion System scheme as a bottom-up channel for frontline employees 

to propose and implement improvements to their own work processes. This is consistent with 

findings from studies on the application of Employee Suggestion Systems in the manufacturing 

sector, which show that employee involvement in identifying and resolving day-to-day operational 

problems can improve process efficiency while strengthening a culture of continuous improvement 

(kaizen) in the workplace (Męcfel, 2024; Schuring & Luijten, 2001; Salvadorinho et al., 2024). 

This study has a number of limitations that warrant attention in both practical application 

and further research. First, the evaluation of the solution's success in this study is descriptive-

qualitative, based on field observation, without accompanying formal quantitative data such as 

breakdown frequency before and after implementation or an explicit cost-saving calculation, so 

further research that quantitatively measures this impact would strengthen the evidence of the 

solution's effectiveness. Second, this solution is specific to addressing the coupler mismatch on 

two models of Sakai compactor units (SV526D and SV700TF), so generalization to other unit 

models or heavy equipment brands would require a separate technical compatibility study. Third, 

the sustainability of this solution's benefits depends on consistent use of the Genuine Komatsu 

coupler in every subsequent PPM process, so standardization and dissemination of the procedure 

are needed to prevent a reversion to the original manufacturer coupler configuration. 

 

CONCLUSION 

The implementation of the MOCO solution through the Suggestion System addressed the 

incompatibility of the available hydraulic pressure measurement equipment during periodic 

preventive maintenance (PPM) of the Sakai SV526D and SV700TF compactors operated by the 

Plant Department of PT Antareja Mahada Makmur (AMM), Mifa Jobsite. Replacing the original 

Sakai hydraulic test coupler with a Genuine Komatsu coupler (part number 799-101-5230) enabled 

the existing Genuine Komatsu pressure gauge equipment to be connected to the hydraulic test ports 

without relying on the procurement of dedicated Sakai diagnostic equipment with uncertain 
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availability. Field observations indicated that the modification restored hydraulic pressure 

measurement capability, reduced the observed risk of hydraulic oil spillage, improved test-port 

cleanliness, facilitated connection and disconnection, and reduced the potential for damage to the 

coupler threads and housing. The modification also supported compliance with applicable standard 

operating procedures (SOPs) and improved the practicality of scheduled hydraulic system 

inspections. However, its effects on component failure rates, maintenance time, equipment 

reliability, financial savings, and mechanics’ job satisfaction require further quantitative 

evaluation. 

Based on these findings, the MOCO coupler modification may be considered for 

standardized implementation on compatible Sakai SV526D and SV700TF compactors at AMM 

Mifa Jobsite, subject to verification of technical compatibility and applicable safety requirements. 

Future evaluations should systematically record quantitative indicators, including hydraulic 

system failure frequency, inspection duration, maintenance downtime, modification costs, and 

subsequent component failures, to provide measurable evidence of the modification’s operational 

effectiveness and reliability benefits. The principle of adapting hydraulic measurement interfaces 

to compatible diagnostic equipment already available within the organization may also be 

evaluated for other multi-brand heavy equipment experiencing similar compatibility constraints. 

In addition, the Plant Department should consider strengthening the Suggestion System as a 

mechanism for continuous improvement by encouraging technically verified, practical, and 

resource-efficient solutions developed by frontline maintenance personnel.  
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