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CHAPTER 4 - RESULTS AND DISCUSSIONS

4.1 Find the Problem and Objective

PT XYZ has four Komatsu EXCAVATOR PC1250-8 units, which are used

for production operational activities. In the agreement between the Operation team

and the Maintenance team, the Maintenance team is required to be able to present unit

performance in accordance with the agreement, namely a minimum unit availability

value of 85%.

To be able to realize this target, of course the PT XYZ Maintenance team must

try to be able to minimize the occurrence of damage and minimize the length of time

the unit is damaged, and here are some of the maintenance carried out by PT UT to be

able to achieve the target availability of 85%.

a.

Periodic inspection (PI) is a unit inspection activity carried out every two days
for each unit. Every two days the unit will be checked and the
presence/absence of symptoms of a problem (collect backlog) will be
identified. Then, based on these findings, improvements will be prepared so
that Unschedule Breakdown does not occur.

Condition Monitoring is observing the condition of a machine, data for
condition monitoring is obtained from maintenance technology data that is
available in the unit and also data from PAP (Lubricant Analysis Program).
Periodic Service (PS) is maintenance that is carried out periodically every 250,
500, 1000 hours of unit operation. The work carried out in this periodic
maintenance is Preventive Maintenance according to the unit manual, CBM
follow-up and execution of the backlog that has been planned

Periodic Service (PS) is maintenance that is carried out periodically every 250,
500, 1000 hours of unit operation. The work carried out in this periodic
maintenance is Preventive Maintenance according to the unit manual, CBM
follow-up and backlog execution which has been planned and prepared
according to needs based on input from the Periodic Inspection (PI) team.

Unscheduled Breakdown is unplanned, unpredictable unit damage, without

Yudhistira Dimas Adiputra



IMPROVE PYHSICAL AVAILABILITY IN PC1250 THROUGH PROPER MAINTANANCE Page 45 of 75
MANAGEMENT IN CUSTOMER XYZ UNITED TRACTORS SEPARI

detectable symptoms of damage. This type of damage is the most undesirable
damage in the unit maintenance process, because the impact is quite long,
starting from the readiness of mechanics, tools, spare parts for support
equipment and also the location of the damage which is not necessarily ideal
for carrying out repairs. Of course, this will make the unit breakdown time

longer so that unit availability will be low.
4.2 Data Analysis

The obligation of the Perawan PT In Figure 4.1 is the company's internal data
regarding the availability of Komatsu Excavator PC1250-8 units, starting from
January to December 2022.

PT XYZ has four Komatsu EXCAVATOR PC1250-8 units, which are used
for production operational activities. In the agreement between the Operation team
and the Maintenance team, the Maintenance team is required to be able to present unit
performance in accordance with the agreement, namely a minimum unit availability
value of 85%.

To be able to realize this target, of course the PT XYZ Maintenance team must
try to be able to minimize the occurrence of damage and minimize the length of time
the unit is damaged, and here are some of the maintenance carried out by PT UT to be
able to achieve the target availability of 85%.

a. Periodic inspection (PI) is a unit inspection activity carried out every two days
for each unit. Every two days the unit will be checked and the
presence/absence of symptoms of a problem (collect backlog) will be
identified. Then, based on these findings, improvements will be prepared so
that Unschedule Breakdown does not occur.

b. Condition Monitoring is observing the condition of a machine, data for
condition monitoring is obtained from maintenance technology data that is
available in the unit and also data from PAP (Lubricant Analysis Program).

c. Periodic Service (PS) is maintenance that is carried out periodically every 250,

500, 1000 hours of unit operation. The work carried out in this periodic
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maintenance is Preventive Maintenance according to the unit manual, CBM
follow-up and execution of the backlog that has been planned

d. Periodic Service (PS) is maintenance that is carried out periodically every 250,
500, 1000 hours of unit operation. The work carried out in this periodic
maintenance is Preventive Maintenance according to the unit manual, CBM
follow-up and backlog execution which has been planned and prepared
according to needs based on input from the Periodic Inspection (PI) team.

e. Unscheduled Breakdown is unplanned, unpredictable unit damage, without
detectable symptoms of damage. This type of damage is the most undesirable
damage in the unit maintenance process, because the impact is quite long,
starting from the readiness of mechanics, tools, spare parts for support
equipment and also the location of the damage which is not necessarily ideal
for carrying out repairs. Of course, this will make the unit breakdown time
longer so that unit availability will be low.

4.2 Fact Analysis

The obligation of the Perawan PT In Figure 4.1 is the company's internal data
regarding the availability of Komatsu Excavator PC1250-8 units, starting from
January to December 2022.

Availability Komatsu PC1250 2022
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Figure 4.1 Availability Komatsu Excavator PC1250-8 PT XYZ in 2022

Based on the data in Figure 4.1, the average performance of the Komatsu Excavator

PC1250 unit in 2022 is 78% or in other words it has not met the availability target of
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85%. This is of course a serious problem for the company because it cannot meet the

unit performance targets in accordance with the agreement with the Operations team.
4.2.1 Data Daily Breakdown PC1250-8

Based on the theoretical studies that have been carried out, it is known that the
amount of damage and the length of time the unit is damaged greatly influences the
unit availability value, the more often and longer the unit is damaged, the lower the
unit availability value will be so that we need to minimize unplanned damage or

unscheduled breakdowns to a minimum possible.

MGS818 | 52820| 1-May | 6:00 | 2-May | 6:00 24,00 | Mis Operation | OFF day

MG818 | 52820| 2-May | 6:00 | 3-May | 6:00 24,00 | Mis Operation | OFF day

MGS818 | 52820| 3-May | 6:00 | 4-May | 6:00 24,00 Mis Operation |OFF day

MG816 57314 3-May | 11:12 | 3-May | 15:20 4,13 ACsystem |* Replace Magnet Clutch
* Replace Hose Steering Cyl RH Sisi
MG817 57727 3-May | 13:43 | 3-May | 1541 1,97 Hydraulic Line | Bottom
* Add Oil Hyd 10 Liter
. . . * Jumper Battery
MG4005 | 42477 3-May | 13:51 | 3-May | 14:34 0,72 Elektrik * Adjust Belt Alternator

MGS818 | 52820| 4-May | 6:00 [ 5-May | 6:00 24,00 Mis Operation | Waiting part

MG4005 4-May | 9:40 | 5-May | 6:00 20,33 Maintenance |* PM500hrs

* Request Ke WS Jam 14:08 - 15:33

MG816 57318 4-May | 11:22 | 4-May | 23:02 10,25 ACSystem |, Replace AC compressor

Table 4.1 Data Daily Breakdown PC1250-8

Table 4.1 is sampling data on all damage that occurred to the Komatsu
EXCAVATOR PC1250 which consists of unit code data, time of damage, description
of damage, corrective action, and duration of repair (internal company data), while
complete data is in the attachment.

4.2.2 Pareto Diagram Komatsu Excavator PC1250-8

To narrow down the problems that occur in the next unit, the data above is

converted into a Pareto diagram and will be grouped into two; Pareto diagram based
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on frequency (number of events), and Pareto diagram based on length of unit

breakdown (Downtime).

PARETO PROBLEM PC1250-8R

n u ELECTRICAL
DRAULE R ENGINE TACHMENT " Al GET
YSTEM SYSTEM

m Dur (Hrs) 1933 8¢ 1385 55 162,72 176,1 190,53 ‘a5

= freg 283 127 107 67 18

B Dur (Hisl = Freqg

Figure 4.2 Pareto Diagram Kerusakan (by frequency) tahun 2022

From Figure 4.2, the damage pareto for the year 2021 shows that the
highest/most frequently occurring damage is to Attachments, namely 283 times, while

the second is undercarriage, namely 127 times, and the third is Engine with 107 times.

Next in Figure 4.2 is a Pareto diagram based on the length of time the unit
experiences damage or (downtime) in each component group. Maintenance is ranked
first with downtime of 1933 hours, of the total breakdown in 2022, Then second is
Undercarriage with 172 hours of the total breakdown in 2022

Based on field analysis in figure 4.2, it was found that the cause of damage to
the Hydraulic System components was found. In Table 4.2 it can be seen that the
causes of the front axle experiencing breakdown are Oil Leak (61.84%), Poor

Lubrication (17.67%), Miss Operation (13.43%), Miss Assembly (7.07%).

Yudhistira Dimas Adiputra



IMPROVE PYHSICAL AVAILABILITY IN PC1250 THROUGH PROPER MAINTANANCE Page 49 of 75
MANAGEMENT IN CUSTOMER XYZ UNITED TRACTORS SEPARI

— RooCase | oo | Bowe
i Leak 175 61, 84%

Poor Lubrication 50 17.67%

Miss Orperation 38 13.43%

Miss Assembly i 7.07%
Freguensy Problem 2 100 00

Table 4.2 Root Cause PC1250 in 2022

To analyze in more detail the root of the problem of the high breakdown
frequency of Hydraulic System components, a fishbone diagram is used to make it

easier to analyze the root of the problem.
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Figure 4.3 Fishbone Diagram Breakdown Hydraulic system

The results of fishbone analysis can be described from 4 factors, namely
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1

Machine: There is one factor from the machine side that causes the frequency of
Hydrauclic system in 2022 to be 283 times, namely 175 times root of the oil leak

turned out to be the hose which more than 20.000 working hours old

Tools: The tools factor is also an important part that causes problems. The
frequency of front axle breakdowns in 2022 is 50 times out of 283 times, namely
Poor Lubrication, which is caused by the absence of monitoring and recording the
actual condition of the Hydraulic system. This happens because there is no
autolube monitoring sheet on the hydraulic system and backlog system

components.

Method: The method factor that causes the problem is that the frequency of
hydraulic system breakdowns in 2022 is 283 times is low part availability,
because there is no coordination regarding the actual condition of the unit. So
there is no preparation for procuring parts. If there is damage in the field, and
components or parts are needed, the parts are not available on site. So it takes time

to procure the part from the vendor. This condition will cause high downtime.

People: Miss Operation, which is caused by the unit operating refresh process not
running. Mechanics also contributed 58 times out of 283 times hydraulic system
breakdowns caused by Miss Assembly. Uneven competency is the cause of errors
in installation (Miss Assembly). And there is no mechanic who focuses on

monitoring the Komatsu Excavator PC1250

The results of the fishbone analysis showed that all the factors previously explained

were interrelated, with process factors, namely because the maintenance program had

not been well structured, resulting in poor monitoring of the condition of the front

axle components, which caused breakdowns unschedule is high, and the main part

that is the root of the main problem in the process sequence is the uneven competency

of the mechanics.
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4.3 Potential Solutions

The next step after finding the root of the problem is to find a solution to the root of
the problem, from the fishbone diagram shown in Figure 4.3. Using the SWIH

method in Table 4.2, several alternative.

‘What Why Where ‘When Who How
Dedicated " Mechanics Maintance W4 Julius (UT 4 Choose dedicated
Mechanic haven't focused Team PC1250 Februari . . .

PC1250-8 on the PC1250 008 Separi Mechanic
vet ] ) Mechanic) g Provide
. Mechanical z;:rf;‘%_ wa mentorship from
competency is T Setmor mechanics
not evenly W4 to juniors
standard E;E;uan I Create  document
. Create documents o qua%lt:x_-' 'tvork and
that guarantee the socialization.
quality of
mechanical work
Operator " Refresh training Operational W4 Feb — W4 | Joni (Instructor [ carry out refresh
Competencies or Operator team PTXYZ Mar2023 UT Separ) training for
PC1250-8 development P PC1250 operators
methods do not R . .
yet exist Provide mentoring
at the start of each
shift before work
Reparting There is no form to record and | Maintance W1—WaMar | Rizky (Plamner | Create forms
: : back] 25 202 ] T
Backlog check backlog Team PC1250 2023 PTXYZ) backlog, and socialize it
to mechanics
Level High There is no standard Maintance W2-WiaMar | Dimas (ASC UT| Start replacing the hose
Hose lifetime hose yet Team PC1250 2023 SPR). Arva gradually
(LOGPTXYZ)
Sheet There is no sheet for Maintance W1 Mar | Zulkarnain & Create an  autolube
Monitoring autolube monitoring TeamPC1250 | 2023 Dimas (UT monitoring sheet and
Autolube Separi) socialize how to use it

Table 4.3 Alternative Solution Breakdown Hydraulic System PC1250-8

The following is an explanation of the Alternative Solutions in Table 4.2 which have

been determined, agreed, and chosen by the team to be implemented.
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People: In terms of the operations team and the maintenance team, they both have
the same obstacles, namely competence. Competency improvement can be done
through in-class training or mentors. Then, so that the Maintenance team can
focus more on maintaining the Komatsu Excavator PC1250 unit, it is necessary to
appoint a special PIC who will be responsible for the performance of the PC1250.
Apart from that, to overcome the quality of missed assembly work, documents are

needed that record the quality of the work.

Machine: Oil leaks are a problem with machine parts caused by the age of the
hose, which on average is more than 20.000 hours of operation. By replacing
hoses that are more than 10.000 operating hours old. To maintain availability, this

hose replacement can be done in parts or not all at one time.

Tools: If poor lubrication is not handled immediately, it will result in high unit
downtime, because it requires repair by the fabrication team. So that when poor
lubrication occurs quickly, there must be a daily inspection carried out by a
mechanic and an auto lube inspection form that guides the mechanic to carry out

auto lube checks from the pump to the lubrication point.

Method: When an unscheduled breakdown occurs and the spare parts are not
ready, it will cause the work lead time to be high. Because repairs cannot be
carried out immediately, you have to wait for spare parts and support tools to be
available. To overcome this, if abnormal conditions are found when carrying out
daily inspections, they must be recorded and then immediately reviewed and
prepared support equipment and mechanics for the work. Meanwhile, the Backlog
form is not yet ready to be used to record findings so it needs to be made, then

communicated to mechanics about how to fill it.

4.4 Develop an Implementation Plan

Alternative solutions that have been found and agreed upon will be implemented.

Before implementation, it is necessary to make an implementation plan for the agreed

solutions. Table 4.3 is the timeframe for implementing this implementation.
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Table 4.4 Time Frame Implementation
4.5 Improve (Program Implementation)

Corrective steps for program implementation are taken from 4 main root factors that

must be corrected, namely people, methods, tools and machines.
4.5.1 People

At the implementation stage, several activities were carried out to increase the
competency of PT XYZ mechanics, especially in standard maintenance processes.
Apart from regular training, the competency development process is also carried out
using the mentor method, mechanics with a higher grade share knowledge with other
mechanics. The main goal is to equalize competencies so that maintenance work can
be of high quality and reducing the gap between senior mechanics and junior
mechanics. Mentoring is carried out once a week with a theme according to problems
often found in the field. Figure explains the mechanical mentoring process regarding

current problems.
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The supervisor determines a team of mechanics who remain and focus on

carrying out daily inspections, service execution and backlog. This team does not only
focus on maintaining the Komatsu Excavator PC1250-8 unit, it does not join in
maintaining other units such as the HD785-7 and PC Small. Team PC1250 consists of
four people, according to the distribution of daily inspection locations and work. And
a written commitment was made regarding the responsibility to maintain the

performance of the Komatsu Excavator PC1250.

Figure 4.5 shows the commitment of the PC1250-8 dedicated team along with several

responsibilities to maintain the performance of the PC1250-8 unit.
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Figure 4.5 Commitment Team Excavator PC1250-8
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In Figure 4.10 is a WA group to facilitate and speed up the communication process,

including pending jobs, a communication group was created via the online media

Whatsapp
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Figure 4.6 Communication Whatsapp Group of Excavator PC1250

Figure 4.7 explains the Quality work form for carrying out the work of installing and

removing the front axle. Apart from using manual units, mechanics too
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GAMEAR KERJA
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Figure 4.7 Form paperwork quality Remove and install hose Hydraulic system

PC1250-8

To maintain operator competency, refresh operator training is carried out.

Done at least once a year. Figures and explain the Refresh process for Inclass

operator training and mentoring in the field along with reporting.

Figure 4.8 Refresh Trainning Operator PC1250-8
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TANGGAL MATERI

1 0028S1 [Abdul Muin Training |23 -24 Februari 2024 Pengoperasian & Perawatan Harian GD 825A-2 50 76
2 010381 [Achmad Rani Tepu Training |23 -24 Februari 2024 Pengoperasian & Perawatan Harian GD 825A-2 52 78
3 0194S1 [Arpiansyah Training |23 -24 Februari 2024 Pengoperasian & Perawatan Harian GD 825A-2 56 76
4 0312S1 | Yuliansyah Training |23 - 24 Februari 2024 Pengoperasian & Perawatan Harian GD 825A-2 52 79
5 | 0053ABM |Arif Pujianto Training |23 - 24 Februari 2024 Pengoperasian & Perawatan Harian GD 825A-2 58 75
6 0145ABM | Yusuf Arianto Training |23 -24 Februari 2024 Pengoperasian & Perawatan Harian GD 825A-2 61 78
7 | 0132ABM |Yusransyah Training |23 - 24 Februari 2024 Pengoperasian & Perawatan Harian GD 825A-2 53 76
8 0116ABM |[Yulianus Training |23 -24 Februari 2024 Pengoperasian & Perawatan Harian GD 825A-2 63 79
9 | 0138ABM |Irawansyah Training 01-02 Maret 2022 | Pengoperasian & Perawatan Harian GD 825A-2 59 77
10 | 0135ABM |Jamrun Training 01 - 02 Maret 2022 | Pengoperasian & Perawatan Harian GD 825A-2 58 80
11| 0109ABM [Rahmani Training 01-02 Maret 2022 | Pengoperasian & Perawatan Harian GD 825A-2 55 77
12 | 0128ABM |Muhlis Hamidin Training 01-02 Maret 2022 | Pengoperasian & Perawatan Harian GD 825A-2 60 80
13 | 0111ABM [Sunarko Training 01-02 Maret 2022 | Pengoperasian & Perawatan Harian GD 825A-2 52 78
14 0313S1 | Yulius Bara Training 01-02 Maret 2022 | Pengoperasian & Perawatan Harian GD 825A-2 51 76
15 0220S1 [H. Asriansyah Training 01-02 Maret 2022 | Pengoperasian & Perawatan Harian GD 825A-2 59 79

Table 4.5 Data Base Training Operator PT XYZ

As in Table 4.5 That PT UT Implement Training for operator to minimize error from

operator when operated PC1250-8

4.5.2 Machine

Improvements to the machine are by rejuvenating the hoses on the Hydraculic
System. In Figure , the hose replacement process is carried out when the unit is

serviced in the workshop. To maintain unit availability, this hose replacement is

carried out in parts, or not at one time.
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Equipmen ~ [Order - |Purchase Requisiti¢ * [Purchase Ord ~ |Operation Description ~ |Op/ ~ [Material - |Material Description |~ |Regmt C ~
EX12113KM 1000587197 | 1400138773 8400071591 PIPING DELIVERY MP LEAK 0010 |07095-01241 |CUSHION 2
EX12113KM 1000587197 | 1400138773 8400071591 PIPING DELIVERY MP LEAK 0010 [07000-B3048 |O-RING 2
EX12113KM 1000587197 | 1400138773 8400071591 PIPING DELIVERY MP LEAK 0010 [07000-B3032 |O-RING 1
EX12113KM | 1000587197 (1400138773 8400071591 PIPING DELIVERY MP LEAK 0010_{07000-B3035 |O-RING 1
EX12113KM [1000582986 | 1400137015 8400070928 RECONDITION HOSE TRAVEL ( FATIQUE ) |0010 |07095-01241 |CUSHION 8
EX12113KM | 1000582986 [1400137015 8400070928 RECONDITION HOSE TRAVEL ( FATIQUE ) [0010 [21N-62-34660 |HOSE ASS'Y,2800MM |1
EX12113KM [1000582986 | 1400137015 8400070928 RECONDITION HOSE TRAVEL ( FATIQUE ) |0010 |21N-62-33411 [CLAMP 2
EX12113KM 1000582986 | 1400137015 8400070928 RECONDITION HOSE TRAVEL ( FATIQUE ) [0010 [205-62-54460 |CLAMP 2
EX12113KM [1000582986 | 1400137015 8400070928 RECONDITION HOSE TRAVEL ( FATIQUE ) [0010 [01010-81250 |**BOLT** 4
EX12113KM 1000582986 | 1400137015 8400070928 RECONDITION HOSE TRAVEL ( FATIQUE ) [0010 [01643-31232 |WASHER 4
EX12113KM | 1000582986 [1400137015 8400070928 RECONDITION HOSE TRAVEL ( FATIQUE ) [0010 [07099-41023 |HOSE 2
EX12113KM [1000582986 | 1400137015 8400070928 RECONDITION HOSE TRAVEL ( FATIQUE ) |0010 [07099-41022 |HOSE 2
EX12113KM | 1000582986 [1400137015 8400070928 RECONDITION HOSE TRAVEL ( FATIQUE ) [0010 [21N-62-34670 |HOSE ASS'Y,3000MM |1
EX12113KM [1000582986 | 1400137015 8400070928 RECONDITION HOSE TRAVEL ( FATIQUE ) |0010 |21N-62-34681 |HOSE ASSY 1
EX12113KM 1000582986 | 1400137015 8400070928 RECONDITION HOSE TRAVEL ( FATIQUE ) [0010 [21N-62-34650 |HOSE ASSY 1
EX12113KM [1000582986 | 1400137015 8400070928 RECONDITION HOSE TRAVEL ( FATIQUE ) (0010 |08036-03014 |CLIP -p 6
EX12113KM | 1000582986 [1500120134 8400070928 RECONDITION HOSE TRAVEL ( FATIQUE ) 0010 |07095-20318 |CUSHION 6
EX12113KM [1000555407 | 1400126271 8400064263 HOSE DELIVERY PTO 0010 [02760-00314 |HOSE 1
EX12113KM [1000555407 | 1500115836 8400064263 HOSE DELIVERY PTO 0010 |07002-22034 |O-RING -P 4
EX12113KM | 1000555407 | 1400126271 8400064263 HOSE DELIVERY PTO 0010 {02896-11009 |O-RING 4
EX12113KM [1000555407 | 1500115836 8400064263 HOSE DELIVERY PTO 0010 [02896-11015 |O-RING 4
EX12119KM | 1000588494 [1400139416 hose swing drain 0010 [02762-005A7 |HOSE 2
EX12119KM [1000588494 | 1400139416 hose swing drain 0010 [02896-11015 |O-RING 8
EX12119KM 1000588492 | 1400139413 Hose Lubricating PTO Leak 0010 [21N-38-41320 |HOSE 1
EX12119KM [1000588492 | 1400139413 Hose Lubricating PTO Leak 0010 [02896-11018 |O-RING 2
EX12119KM [1000588492 | 1400139413 Hose Lubricating PTO Leak 0010 [07002-22434 |O-RING 2
EX12119KM | 1000588492 [1400139413 Hose Lubricating PTO Leak 0010_[07000-E3028 |O-RING 2
EX12119KM [1000588473 | 1400139417 hose cylinder bucket leak 0010 |21N-62-38610 |[HOSE 2
EX12119KM | 1000588473 [1400139417 hose cylinder bucket leak 0010 [21N-62-38620 |[HOSE 2
EX12119KM 1000588473 | 1400139417 hose cylinder bucket leak 0010 [07000-13048 |O-RING 10
EX12119KM 1000588473 | 1400139417 hose cylinder bucket leak 0010 [07000-13038 |O-RING 10
EX12119KM [1000588473 | 1400139417 hose cylinder bucket leak 0010 [07000-13034 |O-RING 6
EX12119KM 1000588473 | 1400139417 hose cylinder bucket leak 0010 [07000-13035 |O-RING 6
EX12119KM | 1000588470 (1400139418 Hose Sguttle Valve Leak 0010 {02778-003A3 |HOSE 1
EX12119KM [1000588470 | 1400139418 Hose Sguttle Valve Leak 0010 |02777-00308 |HOSE 1
EX12119KM | 1000588470 (1400139418 Hose Sguttle Valve Leak 0010 {02777-00309 |HOSE 1
EX12119KM [1000588470 | 1400139418 Hose Sguttle Valve Leak 0010 |02760-00312 |HOSE 1
EX12119KM (1000588470 | 1400139418 Hose Sguttle Valve Leak 0010 [02761-003A3 |HOSE 1
EX12119KM 1000588470 | 1400139418 Hose Sguttle Valve Leak 0010 [02896-11009 |O-RING 20
EX12119KM (1000588470 | 1400139418 Hose Sguttle Valve Leak 0010 [07002-12434 |O-RING 10
EX12119KM [1000587195 [1400138774 8400071846 HOSE RETURN SWIVEL JOINT LEAK 0010 [07297-41223 |HOSE 1
EX12119KM [1000587195 [1400138774 8400071846 HOSE RETURN SWIVEL JOINT LEAK 0010 [07000-13038 |O-RING 2
EX12119KM [1000582831 [1400136721 8400070210 Seal PPC Travel Leak 0010 [702-16-53140 |RETAINER 4
EX12119KM [1000582831 [1400136721 8400070210 Seal PPC Travel Leak 0010 |702-16-53170 |PISTON 4
EX12119KM [1000582831 [1400136721 8400070210 Seal PPC Travel Leak 0010 [07000-12020 |O-RING 4
EX12119KM [1000582831 [1400136721 8400070210 Seal PPC Travel Leak 0010 [702-16-54170 |COLLAR 4
EX12119KM [1000582831 1400136721 8400070210 Seal PPC Travel Leak 0010 |702-16-51270 [SEAL 4
EX12119KM [1000567552 [1400130425 8400066480 CV LEAK EX12119KM 0010_[700-80-61260 |O-RING 20
EX12119KM [1000567552 [1400130425 8400066480 CV LEAK EX12119KM 0010 |700-80-61430 |RING** -p 20
EX12119KM [1000567552 [1400130425 8400066480 CV LEAK EX12119KM 0010 |07000-12065 [**O-RING** 15
EX12119KM [1000567552 [1400130425 8400066480 CV LEAK EX12119KM 0010 |02760-00349 |HOSE 1
EX12119KM [1000567552 [1400130425 8400066480 CV LEAK EX12119KM 0010 [02760-00353 |HOSE 1
EX12119KM [1000567552 [1400130425 8400066480 CV LEAK EX12119KM 0010 [02761-00340 |HOSE 1
EX12119KM [1000567552 1400130425 8400066480 CV LEAK EX12119KM 0010 [02760-00314 |HOSE 1
EX12119KM [1000567552 [1400130425 8400066480 CV LEAK EX12119KM 0010 {02761-00314 |HOSE 1
EX12119KM [1000567552 [1400130425 8400066480 CV LEAK EX12119KM 0010 |02761-00315 |HOSE 2
EX12119KM [1000507475 HOSE TRAVEL LEAK 0010 [301SN-6 HOSE 136
EX12116KM [1000587218 [1400138768 8400071994 HOSE RETURN LEAK 0010 |21N-62-31730 |HOSE 1
EX12116KM [1000587218 1400138768 8400071994 HOSE RETURN LEAK 0010 [21N-62-31741 |HOSE HANSEI 1
EX12116KM [1000587218 1400138768 8400071994 HOSE RETURN LEAK 0010 |07000-B3048 |O-RING 4

Table 4.6 List item Replacement Hose Phase 1

4.5.3 Tools

As a means of documenting daily inspections and reminding mechanics about auto
lube inspection items, it is necessary to add an auto lube inspection form when the

mechanic carries out daily inspections.
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Figure 4.10 Form Daily Check Autolube PC1250-8

After creating the daily auto lube inspection form on the front axle, the next step is to
introduce or socialize the form to mechanics. The goal is so that mechanics can use
the form as a tool work instruction when carrying out daily checks on the Komatsu
Motor Grader GD825A-2 unit. The supervisors are responsible for outreach to
mechanics. Figure 4.11 is process of socializing the daily auto lube inspection form

for the Komatsu Motor Grader GD825A-2 unit to mechanics, carried out by SPV.

et e T

Figure 4.11 Socialisizing from Autolube

Yudhistira Dimas Adiputra




IMPROVE PYHSICAL AVAILABILITY IN PC1250 THROUGH PROPER MAINTANANCE Page 60 of 75
MANAGEMENT IN CUSTOMER XYZ UNITED TRACTORS SEPARI

Figure 4.12 the daily inspection process carried out by a mechanic on the Komatsu

Motor Excavator PC1250 unit. Along with the results of findings of abnormal

conditions in the unit.

Figure 4.13 Form Document Daily Check PC1250

Figure 4.13 is a document of the results of the daily inspection of the PC1250-
8 carried out by the mechanic. This document is validated by the SPV and if there are
findings of abnormal conditions it must be discussed in a review at the end of the

shift.
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The inspection result data on the daily inspection form will be monitored and
entered into the database. From this database a "Find Fact" report will then be created
which will be submitted to the Production team as the "user" and used as material for
joint evaluation both in the Production team and the Maintenance team. Apart from
that, when abnormal conditions are found, an autolube backlog needs to be created
and this data submitted during the coordination meeting, to follow up on these

abnormal findings.

Figure 4.14 is a Find Fact Report Document, a document of daily inspection
results that is shared with the entire maintenance team and the Operation team, as

material for joint evaluation.
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Figure 4.14 Find Fact Report
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4.5.4 Methode

There are several improvements in the Method section that have been improved,
creating a Backlog Monitoring Form which is used to monitor the backlog on each
Komatsu Excavator PC1250 unit. As shown in Figure 4.15 monitoring sheet form
contains Log Date, Hours Metter, Component Code, Part Description, Part Number,

Quantity, Work Order, Order Date, Estimated Time, and Part Status.

Backlog Monitoring Sheet (BMS)
Slafm] ] e [t o] 2 [
i $0a| 2I75{0repd batken g HFF R od s Ea ] Crmg 1 e I0IAn | IR0 | Raady
E7000-12570 Oring 4 gas |1 ii?:‘.:? 10IE2002 | Rawdy
§Oc] 1227535l aca cain in depan nusst bocor 3t 275436181 Sncrgrral
803 2447 e bdder bromes simdent by poerer Farias
< 150a| RT)A Gmar Soller No | & 2 +Rr e rodler ne 2 lssong 2T-3200228 Sole 3
1600 12647 hooa sipper bursy 418502380 Cermector

Figure 4.15 Form Backlog Monitoring Sheet

Then the method that needs to be improved is the review and monitoring process.
Regular Maintenance Team briefings, daily routine meetings held by mechanics and

SPV to discuss obstacles faced when carrying out maintenance are carried out at the
end of the shift
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Figure 4.16 Briefing Regular Maintenance team in the end of shift

Figure 4.16 is a regular briefing for the maintenance team at the end of each shift,
discussing today's performance achievements, conveying obstacles encountered
during implementation There are problems with daily checks. In this briefing, activity

plans for the following day are also discussed.

The second one shown in Figure 4.17 is a regular weekly meeting to create a
Periodical Service plan. A regular meeting at the beginning of the week to plan PS
execution and backlog which is attended by SDH, Supervisor, PPC, parts team and

other related parties.

Figure 4.17 Weekly meeting Plan periodical service and backlog
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The third is shown in Figure 4.17 regular performance meeting. Routine meeting

every week to discuss the previous week's performance achievements which are

attended by SM, SDH, PDH, Supervisor, PPC, PA and other related parties.

Figure 4.18 Regular perfomance meeting For PC1250-8
4.6 Check and continuous Plan

From the eight activities carried out and described in sub-chapter 4.5, the
results obtained are Pareto data for June 2023 as in Figure which shows the frequency

of Attachment breakdowns from January to December 2023.

Sampling of Availability (PA), MTBF, MTTR calculations in June 2023, It is
known Komatsu Excavator PC1250-8 with unit code EX12116 during the month of
June was 314.03 hours, while the number of working hours from 01 June to 30 June

2023 was 712 hours, the number of hours the equipment was not used was 62 hours.

Yudhistira Dimas Adiputra



IMPROVE PYHSICAL AVAILABILITY IN PC1250 THROUGH PROPER MAINTANANCE Page 66 of 75
MANAGEMENT IN CUSTOMER XYZ UNITED TRACTORS SEPARI

So from that condition above we know that:
W =712 Hour

R = 32,35 Hour

S =62 Hour

So the availability and the equation is =

=—————x100%
712 +32,35+62

744
806,35
= (1 0508 100%

=85.95%

From the sampling example of 4 Komatsu Excavator PC1250 units in June, it was

found that the unit availability value was 95.95%.
Mean Time Between Failure (MTBF)

To calculate the MTBF (Mean Time Between Failure) value on the EX12116 unit,
equation 2.2 can be used where: In the period 01 June to 31 June 2023, the number of

breakdown units was obtained 4 times (Schedule 1x) with HM data as follows:
HM unit 1 Mei =52760

HM unit 31 Mei =53108

So the Total Operating Time is 53108-52760 = 348

Total Operation Time =348
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Frequency Breakdown =3

The value MTBF is : 53108-52760 = 348

=348 =116 Hour

. Mean Time To Repair (MTTR)

It is known that in the period 01 June to 31 June 2023 the EX12116 unit downtime

was 32.35 hours and the number of down times was 4 times (including 1x schedule

breakdown), so the MTTR value uses Equation:

So the equation is:

Breakdown Time =32,35

Frekuensi Breakdown = 4

So the equation is = 32,35 /4 = 8,85 Hour

PA

MTBF

MTTR

MIN 85%

MIN 110 HOUR

MAX 5 HOUR

95%

116

8,85

Table 4.7 Comparison PA, MTBF, MTTR Before and after Project

The following is the performance of the Komatsu Excavator PC1250 unit at

PT XYZ after improvement. Figure 4.19 explains the results of the implementation of

this project, Availability compared to 2022 (as of June 76%) managed to improve in

2023 to 85%.
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PC1250-8 2022
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H
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Figure 4.19 Comparison performance Before and after Improvement

Several new forms of daily inspection sheet, backlog entry sheet (BES) and
backlog monitoring sheet (BMS) will make it easier for planners to prepare
maintenance plans for PC1250 units, so as to reduce the potential for unscheduled unit
breakdowns. But all employees must have a commitment to carry out their respective

responsibilities properly.

Process improvements which include regular weekly meetings to create
periodic service plans, regular meetings at the beginning of the week to plan PS
execution and backlog. Regular performance meeting, Regular meeting every week to

discuss the previous week's performance achievements. Regular daily PPC team
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briefing, daily routine meetings held by PPC and ADM to discuss problems within the
scope of PPC and the team. Regular daily Maintenance Team briefings, daily routine
meetings held by mechanics and SPV to discuss obstacles faced when carrying out

maintenance.

Process improvements which include regular weekly meetings to create
periodic service plans, regular meetings at the beginning of the week to plan PS
execution and backlog. Regular performance meeting, Regular meeting every week to
discuss the previous week's performance achievements. Regular daily PPC team
briefing, daily routine meetings held by PPC and ADM to discuss problems within the
scope of PPC and the team. Regular daily Maintenance Team briefings, daily routine
meetings held by mechanics and SPV to discuss obstacles faced when carrying out
maintenance. As well as improving MPI (Maintenance Performance Indicators) which
consists of Job Re-Do, Maintenance Accuracy, Availability, MTTR and MTBF. As an

item that is assessed from maintenance performance, accompanied by an agreed scale
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