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Productivity Analysis and Improvement in Bottling
Process through Maintenance Theories

Pissanu Manaspiti’

Rangsit University, Muang District, Patumtani 12000

Abstract

This project investigated, selected and implemented various maintenance tools and techniques to
improve the uptime of a beer bottling line. Through the Failure Mode and Effects Analysis (FMEA) technique,
the inspection revealed that all the factors, which are Probability of Occurring (P), Severity (S) and Detection
(D), were at their higher levels, causing a very high RPN (Risk Priority Number). This indicated that much
attention was needed to avoid hazards and damage. In the bottling process under study, the Detection factor
was noted to be high because it was difficult, if not impossible, to define and detect certain signs, conditions
or symptoms implying upcoming faults or abnormality. However, by incorporating the Mean-Time-Between-
Failure (MTBF) measure into the analysis, the maintenance program was set up as to when and what parts
should be repaired, adjusted, refitted or even replaced. Two key parts, namely, valve keys and shaft springs,
were scheduled for piecemeal replacement using the time slots coincident with the periodic halts during
which the workers regularly do their minor services such as lubricating, steam-cleaning or scrap removal.
After two months of implementation, the downtime reduced from 831 to 235 minutes. After deducting all
additional costs incurred from replacing springs and keys, an increase of 3.9 millions baht worth of line output
was realized. This kind of maintenance conceptualization can be extended to other line stations should they

then become a bottleneck.

Keywords : Condition-Based Maintenance (CBM) / Time-Based Maintenance (TBM) /
Meantime Between Failure (MTBF) / Failure Mode and Effect /
Analysis (FMEA) / Failure Rate
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waztfu 49.33 Yy dmsu Shaft Spring Tuvauedl MTBF
Tnezauves Filler Wy 0.5333 Ju Fedufedafemiatg
Watasiiu (Preventive Maintenance) lagin1sinun
nsRdoUUTuLRsLay/ve WAsu Valve Keys yn 5 Fu
THnaadslsiAudilieeie uidmiunsthgadnm Shaft
Springs 1 80 WluasenarAunannn 3eldnmss
Timeeeiinlugua TagldlenafinTessomenynadalus
fintossmgminsndelngleth feasldnaiomun

° o '

FTudusuLsazsau 49 Tu

5. Han1sALUNS
anilldanmseit 5 vdnlaRunTAIALELT

I#3Eutunsmeaiiosinnnsdades (Breakdowns)
meluuundaives Filler anaunde 43 a%a vi3e wae
5.375 ads deduni Inipuneuilunudsindas 105 ads
vae 13.125 A% seduny videdl MTBF wududy
0.18605 &Unwianniiu 0.07619 dUasi 91nms1eit 6
wuhdeulimsiuiunmusunamgaeiosioun
(Downtimes) 831 u1#l wasananA1sUIAUTTLNY
Downtimes anaude 235 WM au3slisnal 50 um
sotuilnsidnnnimeulaliiui 150 U drsremuneds
vaudes 20 v n1saide (Opportunity Cost)
Wiguiuguaedfeumeiuanasan 4,155,550 UIMmae
308,110 U

~] >~ a ° g &
A1390 5 M13asUNsSuisudiuau (ASY) U8aN1INEALASEIUTIY

ouisuys UESTRTIER
RILHG) 4.0.-N.N. 2558 4.9. - N.W. 2559
(A39) (A39)
key valve i@ 94 42
Spring Sharp 11a 11 1
RIREY 105 43
{fﬂi’Nﬁ 6 G]'ﬁ'NL’]a’]ﬁ‘ﬂq@Lﬂ%@ﬂLﬁ@ﬂ’]iﬂ??ﬂ%ﬂH’]
. \Aaw
R .
ANIA NUNWUD
AauwdIudyy W.@. 2558
. : 483 348
(W17)
WaIlIULTI w.a. 2559 (wf) 74 161
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wangudnauiatuayunslituiutennzadnwAe
ASNAABUNNEDRA MINT Failure Rate #8991NN1SUAY
Tuauagiisuiuanaumingy duiae
Hy:u = 13.125
Hy:p < 13.125

Sleld Significance Level W 0.05 degree of
freedom = 7 @1 critical 999 student-t 9gIMIAU
-1,8946 luvngArfidurandu -5.08 %aaqﬂiﬁ”dﬂ
wHuN3UN 59N Ian Failure Rate A49ALAY

6. ajluasiauanuy
Failure Rate U03isangn1suanaunsamlaaInaunis

n
Auine(®) = ) %
i=1

= = = o o o " a
Funsosussgandunilsluiniesdinsfiogluarunisndn
AIUNANLAINISAN Downtimes fefasan Failure Rate @9
' o ) v a ' < - o
wiazasesdnsiuniign eg1slsfinuiilonniaioaussy
aduaiesdnsiilunevin (Bottleneck) luaensuan
MaLiuEEnnW (Productivity) Sstiuegjiu Failure Rate w84
= & o o P = K . o
wsesiiludfy ns1uilewnsesilil Failure Rate amdnas
syaunils N15am Failure Rates LA3099NTDUY F9agisudiaau

dranuazlasuanuldlalusdunsly
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