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Abstract:- PT. Trl Tunggal Laksana ks an industry that

focusing on wood processing. During the prodifion
period, the tools have a high frequency of trouble. Total

research do because Rotary Machine £ Feet huving so
many trouble in July to December of 2019 during the
production period. After the research is done, the
average of OEE calculation is equal to 5629%, It can be
concluded that the effectivencss of the machine is still
far from world class stundard that Is equal to 85%. Six
bhig bosses factors that contribute most (o Rotary
Machine effectiveness is Reduce Speed Losses  that s
2231%. According to the fishbone dingram analysis
[actors that causing the OEE is low can be identified so
that improvement can be done immediately.
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I. INTRODUCTION

In this competitive world, total climination of waste is
necessary for the survival of the organization, The wasses
gencrated due 10 the falure shutdown of facilitics that have
been built, with huge investment and also waste such as
defective products should be sbsolutely eliminated. The
main goal of cach imdustry is to oblain maximum profits by
optimal utslization of resosrces. The problem faced by the
company today is how o canry ow the production process
effectively and efficiently by wilizing existing resources
both maw matenals, production machinery and human
resources. In fact, PT. Tri Tanggal Laksam as onc of wood
processing andustry face a prodlem in Rotary  machine
having breakdown abowt 2448 hours during July to
December 2019,

TPM is one of a Lean Manufacturing (LM) tools focus
on optimizing machine and process productivity asd an

important pillar in the comtinuous iImprovement process |1].
TPM 13 an inmovative maantesance approach 1o climinate
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failures/breakdowns., optimize equipment cffectiveness, and
promoie atonomous mrimesce by operatoes of daly
activities  involving  all employees [2). TPM is a
maintemance and  production  program  thal s designed
primarily to maximize the effectiveness of all tools theough
the participffon. engagement and motivation of all staff /
cmployees. The six major equipment losses, to zero. B
been recognized & nocessary for conporate survival, This
approach emphasizes the role of tcamwork, small growep
activities, and the panticipation of all cmployees 0
wcomplish  equipment  improvement  objectives. It
challenges a some of Joint responsibility between operators
o muimcnsece workers, not oaly 1 keep the machines
running smoothly, but also to extend and optmize their
overall performmance. It is also defined as, bringing both
functioas (production and mainenance) togetherby a
combination of good workifilk practices, 1cam working. and
contiswous improvement. TPM is intended to bring both
functions (productson and maintenance) together by a
combenation of pood working practices, team working and
contimeous improvenment. Based o the problems above,
this study ams 1o (1) msess the effectiveness of Rotary
Machine § Feet using OEE. (2) defines the six big losses
that occur in Rotary machine effectivencss. (3) Amalyze
cause and effect of the kosses using fishbone diagram,

1L LITERATURES STUDY

Many companics try to mpeove their business
Brfomunce through the application of TPM  methods.
Total productive mainicnance (TPM) is an original sdea
froen Nakajima (1988) that emphasizes the utilizaton and
imvolvement  of  bufn  resources  and  preventive
maintemance sysiems 10 maximize the cffectivenmess of
equipment by ifolving all departments and organizational
functions [3)TPM is an innovative approsch 1o
maintemance  that  oplimizes oquipment  effectiveness,
climinmes  breakdowns,  and  promoles  Auloso moes
maintemance by operators from day to day activities
involvisg total conployee. TPM s & masmicnance and
production program  designed muainly to maximize the
cffectivencss of all tools through  participation  and
motivation of al staffemployee and the hasic practices of
TPM are often called the “pillars” or “clements” of TPM.

Onverall  Equipeemt  Effectivencss (OEE) s a
measurement used to determine bow cfficiently a machine
is rumning. OEE & a hierarchy of metrics that focuses on
how effectively a mamufacturing operation is wtilized [4].
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The losses are divided into six mwjor categones, which
affect the overall performance of the equipment namely:

7 Equipment failuresbreakdown Josses are the time losses
and quantity losses caused by defective prodifls.

- Sctupadd;mlmkmamdtﬁndnmw
resalting from downtime and defective products that
occur when prodaction of one item ends and the
‘eulv-lh adjusted 10 meet the requirements of

- Hh-ddmwpm:mmnhm
is interrupted by a temporary malfunction or when a
machine is idling.

7 Reduced speed losses refer 10 the difference between
equipment design spoed and actual operating speed.

7 Reduced yield kosses occur duging the carly stages of
production from machine stast up 1o stabilization.

7 Quality defects and reworks are losses in quality caused
by malfusctioning of prodection equipment.
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The first two losses are known as down time Joss and
are used to calculate availability of a machine. The third
ad founth are speed Bosses that determane the perfocnance
efficiency and the final two losses are coesidered 10 be
losses due to defects im the products. OEE is measured in
terms of these sax losses. which are function of availabslity
rate, performance rate and quality rate of the machine,
production line of factory [3],

OFE is an abbrevistion for the mamufacturing metric
Ovenall Equipment Effectivencss. OEE tkes into accouns
the variows sub components of the manufacturing process -
Availability, Performasce and Quality. Afier the various
factors ace taken bnto account the result s expressed as
percentage. This perocatage can be viewad as a snapshot of
the currens production efficiency for a machine, lise or cell,
The process of OEE analysis is figure out in figure 1 below:

[ Equpment l Sig Mg losses Cakulaton of owral! equipewe effectivenes:
Loadng tiwe
1. Equipment fallure Avalgboiliy rote =
P > whu-:::-m x 100% =
s ). Setup and odjusswent |
Net : Idaling and minor swppages Performance Raw=
operasng LOuapet # Cyvie Time H——
Bt fosses  Redead aoed [~ Tectng-teetene-tory Time * 100
L Def Defect i process | Duaiity -
operatnyg loases J N;—;Cynnu:?‘ln— ¥ 100% B
Sne Reciuced yield Jomich T Sgresse
Overall Eguipment Effectveness (OEE) = Avallability Rato x Performance Rotio x Qualty Rate }_

Fig 1:- Overall Eguipment Effectiveness Process
Source: Nakapma (1988)

I, RESULT AND DISCUSSION

These are the productson data of PT, To Tunggal Laksam oo July o December 2019

Raw Matcrial (m')

Vemeer
(m’)
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Table 1:- Production Data from huly to December 2019
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7 Measuring Availability Rare
The availability ks 2 percentage of time a machine is available 1o produce pants. The formula for this calculation is:

Table 2:- Availability Rate Data of Rotary Machine

7 Measuring Pecformance Rase
The performmance metnic &s o pare meassrement of spead that is designed 1o exclude the effect of quality and availability, The
formula for calculating performance rate is:

Performance Ratio = 2522 "":"‘3'_';""' x 100% @2

Table 3:« Performance Rate Data of Rotary Machine

» Measuring Qualiry Rate
The quality metric is a pure measurement of process yckl that is designed 1o exclode the cffect of availability and
performuance, The formela for calculating quality is:

Qualiny Rasip « TEEE-Relwod Vield -Relect | 0 3

Tuble 4:- Quality Rate Data of Rotary Machine
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7 Measuring Overall Equipment Effectivenesy
OEE = Availability x Performance X Quality 4)

Table $:- OEE Data of Rotary Mackene

= Rotary
* World Class Standart

oBEZBE

sSC

Fig 2« Comparison Ratio Diagram of Rotary Machine

Figure 2 shows the comparison between actual OEE ratio and the world class standard ratio in which availability and
performance rate are bedow the workd standard. OEE value of Rotary machine is 56.29% under 85%. It explains that Rotary
machine has low efficiency when it compare of global staalards ratio, The factors of the losses showk! be identify further so the
improvement can be identified.

7 ldentifving Six Big Losses

Table 6:- Six Big Losses in Rotary Machine

7 Fishbone Diag ram

Reduce speed losses is the mayor factor that cause the Rotary machine having low OEE (56.29%). This Josses occur due 0
defect when the machine or equipment is operating at Jower tham recommended speed. The reason for the lower speed is that
operators are not sure of the quality level produced under normal speeds. To impeove these losses, we ase fishbone diagram or
Ishikawa diagram. The fishbone diagram identifies many possible causes for an effect or problem. It can be used to strecture a
braanstorming session, It immediately sorts ideas into uselul caegoncs,
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Fig 3:« Ishikawa Diagram of Reduce Speed Losses in Rotary Machine

Froen figure 3 we can sentify the problems that
causes reduce speed losses in Rotary machine, It can be
identifiad based on $ facsors:

» Marerial

Material Bctor or raw matenal due 10 log wood which
is not in accordance with the standard . mamely the presence
of forcign objects in the Jog, the Jog sire is oo large
(exceeding the machine’s capacity), Improvements tha
need 10 be done are to meet the standard size of the wooden
log amd coaduct an initial inspection using 3 metal detector
10 detect the presence of foreign objects in the Jog.

7 Man

e The opermor is undisciplised 0 do  componcnt
replacement and does oot keep trxk of damage
properly. Impeovements that soed 0 be dooe arc
implemening opermor discipline by peoviding a reward
and punishment system.

e Workers or operators do not meet human resource
qualification standards because they do not attend
training and do not have a stroag metivation to leamn,
For that the company neoeds to require operators o
amend training and improve their skalls,

7 Environment

e The work asea is dirty because the amount of wood
waste that ks seatiered and not immediately cleaned can
distrb the mobility of workers and interfere with the
work activities of the machine, for example the machine
stogs movang due o the presence of squashed wood
waste. To overcome this problem, workers should
applying the habits and descipline of workers to keep
the work area clean and neat,

e The bog yard location is far from the eain machine,
causing woekers need moee time 10 distnibute raw
materials to the production machine.
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7 Method

o Machine maintemnce methods need 1o be repasred so as
100 peevent  farther damage.  Sclf-nmintenace by
operator - can provide  imgrovements  in engine
mantesance methods,

o Trasspoctation of raw malerials that have so far been
carried ot massally can be used as wols such as
forklifts to speed wp and facilitate the distribution of
raw materials,

7 Mackine

* The engine maintenance system is not optimal bocause
there s ondy one techmician, so 3l takes moee Lime for
the repair process.

e Machine componests are damaged and the orignal
compononts are not yet available. Foe thin the company
can provide components in advasce through imponed
components so that the authenticity of the goods can be
puarantead 10 ersure the machine rums according 1o ils

capacity,
IV, CONCLUSION

Overall Equapment Effectivencss (OEE) &s a common
measure of performance to indicate the utilization of the
machine. Following conclusson is derived from the analysis
of OEE in Rotary machine S fecl:

7 The OEE value of Rotary machine § Feet is 56.29% in
average of July o December 2019,

7 Reduce Speed Lasses is the factor that affect the most,
Itis 2231% of the Josses.

7 To improve the Total Productive Maintenance i the
company. it is important 10 apply the fishbone diagram
amalysis result
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