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This research aims to reduce time of the breakdown and damage of the
machine in non-dairy creamer production process by using the theory of reliability
centered maintenance on the sample factory‘s spray dried machines; incorporates
with reliability based preventive maintenance plannins.

This principle of maintenance begins with the selection of machine which
affects production process of the sample factory, identification of sub-system,
function, failures and analysis of damage, cause and effect, selection of appropriate
maintenance techniques, including creation and implementation of maintenance
plan.

The results showed that the application of reliability centered maintenance
technique on Homo GEA machine and sieving machine in the sample factory can
increase mean time between failures (MTBF) from 19,704 minutes to 33,840 minutes
or increases 41.70% and increase machine availability from 99.16% to 99.84% or
increases 0.68%. However, the data and time used in the research is limited to 8

months.
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ANAUaALLTTEU (Vibration Meter) yanadaualsuaeau (Used Lubricant AnalysisU ndas

%

a180IMAUSOU (Thermography) Hudu

[

TnealUdnanasosdnsnazssydiaddng Fraian wazdumnoulunisgeninadnwiun
lugilown3e9dns 1 o1vaeliassybiluglowsednsindesyihnisdendizesnulugiia

0 9 19U Daily, Weekly, Monthly, Quarterly, Semi-Annually, Annually “1a+ Ssfinuneds
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I Wusenisdenvngssnidlesiunimsdesdniiunis nndu ynduans nndieu vn 3

Wwaw nn 6 weu visennd luanuduasuaiaaisinadide A1 MTBF Aeidudiinig
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thgsinw 1 Fesdaanse v FeadeuthiuAeslnl dosiufsadnindes doaudeuld
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1. pmsiivafowaiodnsna wasvhnmsulsseiuanudfyrenaiadnslu
NIAYY

2. msunugieiniesdnsinidlildunniian

3. ey IReTesdnslunduse fAnsld nsden nisdenthgednwanlivselowd

o

4. AsTIuTI/dunteal angden/gunsesnw/gldnu/dniuaueies iethdeya

ynlguselovy

[

5. Mntunou 1 A 4 yilvanansndnuuanguinieadnsfiddny-laiddrny uarly
n¥Mensfisin szwﬂwqa%’ﬂmL%qf]aqﬁ’umsgﬂﬁwLﬁumﬂﬁﬁ’uLﬂ%"aﬁmﬁﬁwﬁw 9 noulng
Ao LIUNg

5.1 davinlunT29 (Check sheet) titeldfiiunismsgeutiigsinumeonuies
(Self-Maintenance) Tussausieiulaz swdunns
5.2 davilumensgoutisadnwidsdesiu Tursseuilddmsunidnamre
#auU139 9191 WIDUNTYOUUITITNWINN 1 LABY, N 3 LAY wagyn 6 Hou 18
Tuade 5.1 way 5.2 wdesdnsudanasesnsléunstvunsyuufiedes
nsteutigssnvniu 3 ssuulvg fe
1 svUUNIINaDaY
2 FEUUNNNG
3 syUUNSLvin
dmduszuunansvaedugeiidffinisaseunaul 5 dau
1 ¥finveansvaedy
2 USuaunesansvaoiuy
3 faatiunsasw/aneAdy
4 fruniisfidelusifiunis
5 38n1slunsviaedu
Tuduvesszuuymanagadiensanla léun
1 AUASYOIEINIY
2 mawasuurunaitunuszeyne
3 MIATINTANTTULUUVDIFANLNAEN
4 msmsnaaumné‘lmquémmﬁwgq

< A A Qy !
5 MsasiaiaruIniasuluve@udIu a9



17

seuunilihluduvestudiuaunsallni wastseliihadsaiung
oA

I [
v 1 [

1 Jundutsienn q Tvslugaiuny

q
¥

2 Adntindeiitanesing

3 v¥nruazesslugrmunu nonslHieSosmadu (Vacuum Cleaner)
laiuuzhlnldiedontn (Blower) silmmzazhliiuilinszats wandlulugunsallwit
iy dnlulumiaouunawed Judu venanisilenaluiianisdnnsenuuniuleng
(Erosive Wear) dwiSuBuduaBonseududidnnseiind-neufinnos ma-
mﬂm‘%'aﬁmlﬁauaﬂszészwﬁﬁm 9 wazimunsIensgeuU 3Ny (Yeyanistaunain
AflelA3esdng Uszaunsal wifsdevngednw YsziRiaiosdng wa=) wdfezamnsatiun
Fewdulusenisdeudrgefnwidadestu dslunenisdeutissdnvidadestuifngg
Usznausme

1 Fo-maneiav-anufinuaias

2 Srunutilus-au vesnsgontngesnw

3 2950UNNTYOUUNTITNY

4 FeufifiAeiunnutaende

5 yfiaveanutizednw (mana T videdu ma=)

6 SuneuUfiRam

7 \nvesilefidududedld

8 Mumserlna-mmasduidesld

9 FoulvwasrninduwTinuiiannsodadulalaewinautigesnw
lodeglusyiuunivseRaund

10 MWLARIFIUVILIYBIRATIABINNTNNTTOLTN 43N

11 TuduinUseifuuumelusienisnisgontngesny

6. Woanansnileulunemsteiniigednwldasuyniaiesinsudfezanunsntimm
Ussdiumnineinslunisdentigedne iefmuasusunisliminennsdal
6.1 usauiiFeIns (Ianmsnunuussuau-ilus nynlusens
BouUN395nW)
6.2 \PRosilov1afisiodld

6.3 azlua wava1sVanau
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6.4 nMsUszliudwIuAuny ozlva waziesesdls NIzaNIsasIUTINLAZAR
& v oa A v o a | o 9 v A Y
sanunlumduriosudseanamdesnisiumsaniiunisgeningesnulnlsfenmuiite 6.1,
6.2 wag 6.3 azaunsatntdlunisivuaninenslu 6.4 AsRutuies
7. tumpuilfetunaulunsihlusmenisdoutiseinwidedesiuuniinisanawn
(Plan : P) dawadelviussnunieglaiinuhegvaiiaueslutiaiaiudazy
8. Wolununuiidnasaduauysaludd seluiludunounmsihluios
(Execution/Do: D) w3auandelusignisdentizednulitundnauiheursssnuly
AR NN
9. AITUTTUUAIUAL Y38MTIa8Y (Check O) TnAnnsdlivantidunielal wu vilila
Lyilevin wasnsaesdiunIssyymanadliausadiiunisiimszmele teazinlug
Tunaunaly
10. AsEnsUTUUTUALY (Action @ A) nasnididgmnldansadiunislanig
WHUTNLT
& vy & - = 24 aa ) a Y o =t
iuladn Tumeun 7 fs 10 ARe TBnstaemilvlunisuimsianmsegnelissuy B

ad o oo a ., .
¥9138nAUT “1993989ANTS” (Deming’s Circle)
1 o [ a 4 g v

2.5 NIIYBUUITITNWNYINYINIULUDIAUY

uthgesnwiBswensal iumaluladnisdesnrgadnuuuule dsavdivanaud
n3tsAvenaIesing uarsduausuuslunstie faludsdnaewalddinisfiazsil
PM fiUszAvBamngsgn Jainazldd1in PM figounaind1in “Predictive Maintenance” uag
anvhefioussgadlululusunsuues Planned Maintenance Inefinisvilusinsy Predictive
Maintenance fimsaziliunailua 3 4o dail (@5Na, 2545)

1 maaziuLaznusumsidamidunauuieuiiniesinsazdise

2 anlemanuniazduiiaziinnisigalimian

3 fmsthnedialsunsy “msusziunann’ Tudruvesszuuihnstes
Urgesnwanyssenadld

Tneihluudinsnsaleseidyiaainuduaziiou (Vibration Analysis) 18u
iwsesilefldfulaemlululusunsumstesgesnundmennsal TnefienaazsTouldfiunis
Fauldlummue Famuslfianiznanisdndise (X-Ray) iWesegrafier wwinisitalsalaei

Li@enaainyile (Stethoscope) WaveIN1TIATIZIAAUNISHUTILY (EKG) 1nT0adndlse
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ADNAIMDS CAT (Computer-Aided Tomography) Wawesn1sitas1zilaie Lazinalindu 9

negmilulwiieusieniu
2.6 nMsgantngeinenlaguiiuanuineiadugudnang

Tneglasdnsanlnajssnistesiuiigmnisindedlaglimilsfenisinsgsinm
awnnstadesegrnduszuuisdmanalszaninavenisdontnzesny fmemnnena1?
nsdenthssnuilaesjinnuindeiefuguinarsddlignihunldatuayulunisszynalai
dewastenistsnidemevestudiuuaraiunsnszyianssunisdenthseinuidsdosiuls
ogamnzan Fsanansnthluganuiiussdvsamuasysyansualunisdenthyssnule (s
d, 2505 wazlnda, 2554) f-ﬁ'ﬂf\i’wﬁ’@mwmaamssziamﬁ’ﬁq%’ﬂmimajammmL%aﬁmﬁu
Audnans (Reliability Centered Maintenance) %38 RCM gnrimunalaginidylivaneving
fadl

msgeutrgadnuilaeginnuindedeidugudnans fie nszuaumslunisiivue
uHuUENmtvesn srethssinwlagnseviindeautidefouas Innnuanansaves
gunsal (Nowlan uag Heap, 1978)

mMstesiigainulaegsanuindefioduguinans Ae nszuiunsiigaltiiiedmun
ANNABINITIUNITYRNUIas ¥R ngdunanienmla q auaudeinistunisldnu
YoultU (uay1u, 2543)

mMstesigainwilaegsrnuindefiodugudnats fe nsnsldlunsimunainm
F99n13 Mi3euNUNsYoNT I vRaATesdnsuarduUszneulnemdsiennudetiels
ﬁuaﬂLﬂ%ﬂ{fﬂsuazmuﬂizﬂaué’wﬁﬂ%’dwml’asrqm (352fni, 2545)

mMstes1gainulnessmnuideieifugudnats Ao uuimsedraduszuuiiior
Tdlafsuumnudigavesniesdnsuaznisszynuingednwm fannsnanaudig
AomeliAntutiosiian lnesjsnnuindefogugauazannierdnnuingenuvidstastui
Aumudndu (nea, 2554)

Nnmaiaeeg 9 Fafuvesnisdestigednulaesinrnindeiodugudnans
annsanamlagaguliin msdeuthgeinulaegsmnuindededugudnaradodunums
ograduspuy WefAnviwazndlafaguuvuanudisaidensvanaiesing saufinisssy
Aanssueuiigsdnudiansoananudigademeliiniudesdian waznisszye

1 IS

U13esnwdalasiuedeiusednsna wasUseansninlugunsainan Inegyeseduniig

a0 o

Uedovasszuy wazdiA1ldirevigesnumwanzay Astunisgenungesnulagsainy
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Undedeifuguinarsinduuuimedmivnsussifiuiedvunnagnsdmiuianis
\sesdnsogamnzaniign Memssryminiinisiay warguuuuvseannnstign lae
msgeuthgefnulaeysanuindededuguinatsamsadowluguvesiassaine uaz
N3EUILNITNINTINE (Logical Process) Taggjaiunsuiudaszduarnindedo wagai
Uaoafvgean danistentigainuilaetinnuindoiieidugudnansaziesduszneunas
wunedsdl (Inea, 2550)

2.6.1 UgNUYOULIAVBITHUY

o w

2.6.2 fipmmthiinisideniiddyuessyuu

2.6.3 MesuungUsuuAnITIgAAEe (Failure Modes) uagkansnuiiiiniu
2.6.4 Ussidiumugadeiifninaiudisvesiudiuniensdlsznoy

2.6.5 gudunsudle uardestulilidymnistgademeaistuluesiussnaui
dfigy

2.6.5.1 \mwnemluresnsdeningesnuilagysanuindedeiduaudnans

= 1 A

UszAndraresszuunstenthssinwaniniuideidenuivesnisia
Haymenudadesanas Ssnnuivenisinmudndesnsdumdind fyvesmnnindede
wazemienlunisldauvesszuu Taemsteaniigednwlaessananindededugudnan
agdunumaenisuntedgnrinanuunnsesnlenislginaiianisilady (Diagnostic
Techniques)  UAENNIATIIAAANY LB YA MUANITAINTTNUIF93NY1 (Maintenance
Scheduling) fidnduisdmasonisiiunrnindetie uazdianfanssutisednwvidadesiui

YU
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1 2 3 4 5 6 7
58y %Y 52y \Hen GERNIITE
\Hen 52y . wAtla .
AN ABANYE\ NIzny/ UIuUse
WAIB9ENT | ALY\ duinan o . \msuiss
AU NAAW ! bhd U
U - v v
294 deve [ Snwwene [
AR UL 139501
Nl RCM
U Logic

A 2.2 nszuaunsmsgentissinulaessanuindefiodugudnans
17i3J’1 : Jardaine, Andrew K.S., and Albert H.C. Tsang., Maintenance Replacement and
Reliability Theory and Application (Boca Raton Florid: Taylor & Francis Group,
2006), 9.
2.6.5.2 nsoumsAifiunureinstentissinuilaggsanuindefiody
AUGNAN
faildnannuneufunddin Winunevesnsdentiseinulnesjsaiy
Undedoifuguinats fie nisdmuafanssunistentigednuiegiaminzan 39 RCM
ansnsodfunsnuduney solud
1 dledflumiiesesiszuuiifianududou uazuszneuseniing
nMvhauresesAUsEnaufivia nvats (Numerous Functions) Trsiflunisdauisesntiu
S¥UUYRY (Sub-Systems) \ilelTiAszvianansasslinudifey (Concentrate) Tuiamy
d1uv8ITEULAANY wagndnidesnnuduauiuesduseney niessuugesdu q ddlu
nszuauNIRInantazdosdinnsdaienarslunisssyvouion uazniifinisldauesig
AL
2 o3AUsznauingm (Critical Components) azfvagnszyluusiay
szuuges lnglideyausziinsdndesuaznisten esandaministigadinanoradu

#LunNSIIAvRITTULL DY

[
a |

3 sUuuuaudgadenig (Failure Mode) veudazBudIuazgn

Y

sEYTU UaziinsTausziuanudss lngaglinnsaduniua1ingnresnudigaderiy

(Functional Failure) wiazasrUsenauNnansan
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4 donulgutenisgeuy1§asne (Maintenance Policies) dmisuus
azgUkUUANUTIIAEEEYRtRIRUSENBUANTaYaUTEIRTNIgN TN (Failure  Records)
viansaunuInanefugu iRy lnedeyalseiinisdisanisininudaiaugnieaie

lUlddmsuinduladnagldnagnsuisednwnuulaluusdazesrusenay

2.6.5.3 N3UsTIULAZANLADNILATIZATIININILANNINGALAILATIEN

nszUUMSAndeNLar T gATeadnTALAIINGR RansanmumThii
NSEUIUNSHAR (52UU) Koenns Tediaudidyioundimuauingfvesniifidunas
Lﬂ%a%’ﬂiﬁﬂlé’ﬁﬂ%@lﬂlﬁaéﬁmizﬁﬁu%’uagj (Operating Context)

wvansidenasdlsznauiidifey (Critical Component) Tagfiansanain
szuvgesiiliguuuuamnuidenneinga (Critical Failure Mode) @iinansenusionszuIuns
wan AuUaonde Wedldudnslivsyloviveandesinsiidome viomsdonthzeinulag
LuInenionszuaunTdenstdusznouingailazuansdisuauninnisladn (Logic
Diagram) Fauanslunnd 2.2 Tnenseuinmaudfyuena3osdng (Machine Criticality
: MC) HA1504137nL08u1 4 71 (Abdulnour, 1998 : 591) @i 1) EM (Effect of the machine)
HANTENUABNITUIUNISNER 2) UR (Utilization rate of the machine) 8ns1n1sldusslew
YouA3eadnsideving 3) SE| (Safety and environmental incidence of machine)
nansznUieANuUasafoLazanndunndeuitlugaudemeeaniesdng 4) MTC
(Technical complexity of the machine) Aueendudaulunisgeniiguazdndudos

DIAYNSNYINTIINABUBA
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Nﬁﬂi%VI‘Uﬁ]'WﬂEULLUUﬂ’J’mGﬁW?ﬂL?{HM’W

v "L !
1
ANANTENUADNTLUIUNSNAS (EM) visalal

b : : Y Ll
§ @ & 1% I3 A (% a a
wWesiwuanslduselesivaaniasinsidemey (UR)
14 v
damansznuneaNulaonfslazdainasuiii 1)
Tdanudemevenn3osdng (SEN vialy
o
\ 4
fianugendudoulunisgeutize (MTC) wislyl
1o 1a]
\ 4 \ 4 \ 4 \ 4 v
asAUsENaUTidAgy lailvasausenaundfsy

AN 2.3 NFZUIUNIINITARNLADNLAZIATIZAATOITNIFINAIININGR
a aa wa T A o o ° o 9 a =
NUN :Iﬂﬁa AAATITU, ’Jﬁ’miillﬂ’J’IlI‘LﬂL%@ﬁ’]ﬂiUﬂ?UU’]?ﬁiﬂU’]. LVIﬂUﬂIW‘WWLﬂiE}QﬂGQW
#7915 28, 324 (JunAu 2554) : 108.

AmustmineInudAyvesnazlade Ao azuuu 0 nuneds lddnansznuaintadetu
AU 1 11809 Nansenuandadetuiitesinn Asiuy 2 nuneds nanssnuantadetiull
Urunane azkuy 3 nueds nansenuandadeiulianniian antuinazwuunlaunAun

Auddrenaiesdng (MC) 91nauns (1) fail
MC=3EM +2UR +3SEl +1IMTC (1)

nsdnLanInzuuuaIngAlagliiuleniy Pagldaunsaiunwisun
Ialunsrifeaiu wenaintudsausadnansdu (Sort) mudsziuiionniuniseing o lede
AalanIlunIseN 2.2 feil

wisliannsaldauaziuunningilaiietazlina 33A259nANTNGATN
o Y 1 1 = =2 a a ° o w N a !
Al dugiensiuy 3 939 Farunedis IngRge nae wagd MNa1AU viselseni A, B

way C o9t
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A: 20 949 27 1AB9INTUUAIANNN

]

ity
B: 12 D4 19 1A3099NIUUEAY

Yunang

C: 0 8% 11 109N THud Ayl

ANTNT 2.2 FI9E19NISATUIIAIANNENAYUDIATEIEINT (Machine Criticality : MC)

o

Weight 3 3 2 1

Machine Code SEI EM UR MCT MC Criticality Code
04120BE0OO 1 2 2 0 13 B
0410FE008 2 2 2 1 17 B
0410PPO01 3 3 3 1 25 A

o a ' o o ' = = P~ 4
2.6.5.4 M3aniiun1svesnisgeningsinumilngysninuineteilugudnas

msafiunsnsgentipinylaeginuuneiodugudnansas
gnuuteantlu 3 939 Tngludasusnazdnfiunismuniuduiinseifnisdentigesne
(maintenance History Records) ¥a3sguu luiei 2 sdin1siasienaug1gadene
(Functional Failure Analysis) wazluyaei 3 aganfunisidennagnsuingssnuvasainta

- U YA wa =t °o a = o o =
aunu visenaneAuguURNY Bansaniunisaeliuinieiddy anami 23 (naa,
2547) WaANENTI8aLBEANITIATIZVANLUINIVBINTFONUNT S W lngenuuTelie

Jugudnans iefmuauleuienisgeningesnwimunzay lnefiosdusznouaziuinid

Y

—

o o =
dfiy Ae
1 wwmadenszuugay (Sub-System) lunnszuudesazusznouly

MeaiAUsznay (Components) BaudazesRusznaulziinuautiamey uazdnsinugigm
a . a I3 a ' ' ) a
\devng (Failure Rate) lngfiuneesAUsznauezinansenufeseuUdoy fatuansaunam
o & o [ I 1 -1
Tududmiumsidenszuudesiissil

1.1 Usgiinsgeutngesnm

1.2 enuanudzadenslulsiazesduszney

1.3 Yeyadngduadn 1y 5n15UfURN1S (Operation

Y o a [ 9
Procedures) LagUoN1uUANINALA L UUAU
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2 Lmenmﬁmeﬁ%uﬁnuqﬂﬂiﬂiﬁﬁﬂﬁ'@iuLMazszuuzjaa
(Critical Component) Imaﬁmiwmﬂ%udauqﬂﬂiaiﬁﬁgﬂqummﬁwwﬁﬁag (Critical
Failure  Mode)dafiansenusanuunnteslunisldsududiugunsal s1a1vestudiu
gUnsnl swevarlunsteunsumieAsutudiugunanl uaskansenusetudiugUniaidy

9 (@35M1, 2537) d1MTUNTEUIUNTIATIEATTULERNA A LALEAIRIN NG 2.4

ﬂl U
LATONANT/TEUU

A 4

wUIszUUoandusEuUEDY

\ 4

ApTIzRANEIALY
TudsagszuuLog

\ 4

srysURUUTIIAdEeY
Tuusazesrusenay

\ 4

%Lﬂiﬂ%ﬁﬁ’]LMQLL@%N&ﬂS%V]U%@Q

A 4

Anutademelunsiazsunuy

Juninnuniu UTELHUMILUINIG NsUINANTINUS
ANUTIALEEMNY UTudseauingesnm Shwlusoudeiiuin
A | |
A 4
wWIguiieunanssy
NUNSTRUUIFE N

ANA 2.4 whuEakanadsuTunaulunsadun1sIe
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3 uwIdenguuuuANudIIadeewiaresrUsenau taldenld

v a

NTIATIEVAMANYMEANULEEMERATNANTENU (Failure Mode and Effects Analysis:
FMEA) %atﬂu%’%ﬁﬁam%lﬂﬁi&ﬁaﬁmeﬁgﬂLmummﬁﬂmashqu"]mzw (Systematically
Analyze) uaglinadnsanandmsussliunansenuainanudigadeniy

4 WM INSUTUUTIUTh3 e wdnnldudiugunsaifivhnng
TATIARANTENUKAEFULUUAIESMETeUToea adusaluisnaglindnnisifingsy
arunidede Weduiunsmengmsldnuvesiudiuguniaidngn Tasnadnsvasnism

Auundetionta wiasihluldlunisiiansanlunisnununisdentizednuidelesiuseld
2.7 MUY FINAIENG AN

nszuIuMstumMshausesdniianaudiseshwdesiuiimuigay (PM Selection)
LaEN15InAIULIAIYRINTUUI RS desiumiaeniduminzauvseliseleviasga
(PM Optimization) nszulunsaadenauingsinudesiuivungaufe NMsAnanaIum
o w o [ A [ Aa a [ =l o Vo 1 A A v . . I [
dRydmiuaIesdnsiingfigs nsdndeniilagldininuunaeiala (Reliability) 1luwen

nsruIUMIAnEentardnuUigesnwdesiull 5 Tuneu fie
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NﬁﬂiSVI‘U‘U’]ﬂEULLUUﬂ’JWNﬁ’]E@LaEWI’]EJ

A 4

[ Sennteslunsly | W
NuUTUA ATl
\4
ld dwmansznusedadeniagiy | M
1A UAIUNS D L
\ 4
o ANANTENUADIZ ORI
| a = '
AsraUwL/Masuns oty
\ 4
ld AINANTTNUAD
Tudrudua wsell
Tai
\ 4 A\ 4 \ 4 A\ 4 \ 4
29AUITNOUNEARY lallesAusznoundAsy

'
a o

awdl 2.5 ununmmsliesgitudugunsalluusiassruudeniidy

fian : vy fdng, “n1sthsednuuuiugiureseanideiedniuadosdnsdudme nad
 \dnsafiunes (Stenter) (ednusUsyyumdudin a19179101590N159UIAIATI
UnIINgIauAalIng, 2555, 26.

2.7.1 m3vszidiunazideniedosinsfiariinnginuanuing

2.7.2 NNTUIUNTT FMECA (Failure Mode Effect Criticality Analysis) \ieRa1san
Msdefianimneing 9 (Failure Mode)

2.7.3 MyIATIeRdeuaniside (Failure Data Analysis) lnglduseiinisidy waznns
yhaumuuwuiuegiatagiuduteya evnduusmsadiffiannsaeduenginssunis
\deouenanal Failure Mode

2.7.4 donUsznanuingesnwdesiu Fawdn o wiidl 4 Ussvliidende
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2.7.4.1 muLﬂﬁau%uﬁauu%a%amimmmLLmu (Scheduled Part
Replacement/Overhaul)
2.7.4.2 1UNTIRA@BUENMANWAIMUA (Scheduled Condition Monitoring /
Inspection)
2.7.4.3 9MUNTIVEOUDINISIEBLOULTY (Scheduled Hidden Failure Finding)
2.7.4.4 sugenidlovds (Run to Failure)
2.7.5 madnaulunsiaumuuuiidadentds wazn1suumunsiaua
LLNﬂﬁlﬁUiﬂwﬁq\iqm (Scheduled PM Interval and Optimization)
wafiléannsiiianssunguilie Mevunisgoutisadnyidestunuununion
munatlumsihiliusslonigegn (Optimized Scheduled PM Tack List) finsoungqunis
Fevnane (Failure Mode) Fafunuilfriiunsdmdonsgisiduudrindowilaivilaled
ﬁmmLﬁaqqqﬁizwﬁ]ﬂzjmmmﬁwmiﬁaﬁﬁmumlé’lmﬁmmLﬁamaqwﬂﬂ

[

n1sAmaenuazdnuiigeinwdesiulaeldndnnisvesainuungedelives

A [

wsesdnsvisesyuudunael \uniddniuludie Reliability Centered Maintenance #3®
RCM faufnuainaslst 1978 Anglataininisesninuaiunsalunisaiuiunisananieile
wsaLmzosAnay felagiudufiseusuiuunsnarauazinisilusunsurouiianasunldly

AT IATIZINEDA LA
2.8 NM3gauvneSnEIAINENIN

Condition Based Maintenance (CBM) nan8fia M39euU1FIsNYIANANIN JGHERR
finsnsafnmuan neue3esdng (condition monitoring) e limsTuanIwnAsiuves
osinsegianauasilifunlduvoslymieuinniuAntuais

NnuAnlunsdeutigeinwalislvife “edunziouniosinsivianuieguds”
wildnsgonthssdnumnuanuudsasiniunagliflasesngnandnis q fiquniwdd
o¢ uAvensI9guAmItImeIdulszdrazAnimdeqiFuniudn “Conditon  Based
Maintenance: CBM” 1184 (5un3, 2552)

2.8.1 gUwuunsreNUn§e

yiavesnuthgadnuiinanesunuudauanslusui 2.6 laun
2.8.1.1 Msgauvngesnwnganily (Corrective Maintenance) fia 14a1uau

HeEADIMYALRLLATOY WAITINALY
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2.8.1.2 msgauungesnwdedasiu (Preventive Maintenance) g wilulu
lonaiwsnsay NeuNIsldeme UL
2.8.1.3 M3wauUn393nw 93N (Proactive/Improvement Maintenance)

Ao MsunluiazyFuugannlulenmanunzauive lilvdlenafinauunnsedlaiae

FUNVDIULGDU
N3YoUUNFN YT M3PaNU1FITNY LT N3YoUUIFIN BTN
Wik Josiu
|
NsRTIRERUANINgUN Dl NMIYUATNHINNTOUNIAT
oA &
ViAeAuLATNAdaUaUN TR
AslduRavDIAU A15L0LA50918 NAUEZ DA
NeATaNUIFINL
M15196787
) a ¢
N15HTIVADUMIY Sussduasziiiou \Wagugunsalmuegnis
Uszam Soaadouuluisiu oy
Aulana 5 TalduAIDIINT o
ANSELAR N1THALEE A5IINOAITINT LD oovllau
MsduEnIanIe M3 | | Asieingungil
' 6
AUNAULALNITTUTA ooulay]

dl a o 3
AT 2.6 HAYUUNTITNW
I - 3y Adnd, “nsungsshwvuiuguvesnuddetiedmsuiaTesdnsaudme sl
S 1A3RARWAES (Stenter) (AnendnusuSgumuudn @1913911159nN5UIAINTSH

UnIINgIauAalng, 2555, 28.
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2.8.2 NM3nTvaauanIngUnsal (condition monitoring)
Gumssufiunmsinmumsaaeudeyaiferivaningunsalludusing 4 ué
thuUssifiufsaniwgunsaiinungauiogdiunstenthssinu i onsiatesudvieds
Fauhanlivsslenflumsimuatasnainstesniigednuniliinzas
n13nsIvEeUanInaunIalazysenausiy N1shiduravesnu (Subjective
Method) mslfiniesiionsaatn (Objective Method) wazmsindagunsaiihfantuanm

N19LAULATEY (Continuous Monitoring) AdlansluNINg 2.7

nsnsIadeUanIngUnsal

nsldduiavenu nsltiaIeilensivin nsAaRagUnIali
AARINENINANT

Al 2.7 faesdUsznouteINInTIadeUan Mg UnTal

fian : vy A1dng, “n1sthsednuuuiugiureseanindeiedniuadosdnsdudme nad
 wdnsafiumes (Stenter) GnendinusUsaanumUnda a1vivnisdanisnudanssy
UnINgIauAalng, 2555, 29.

2.8.2.1 mM3ldduiavesau 1uisnslddudavesnunsiafaniuanin
w3eadnaifiedum Failure wiewwiltiuuesnisiin Failure §98 Five Sense Inspection
oA Visual Inspection wu Msdaunavuin 3USN seau Nsbnauas & Sound Inspection
W Feeds osres W@aansenunseunn AnUnd n1sduda wuaudeu mnuduasiiien
mnuufeseu fvevaziden nsganunduiiiaund wu ndulul nduasszive msdusa

5

J P I 5 a 1 . . P I g v d’{

AN 9 BINA1IUTIMUALTENTT Subjective  LlBsanluN1IATIvARUNINAT R AU
Ve 1 1y [ & ada g v <@ v A
Anuanvesudaryana ldsiluninsgiuuaiduisnisilinasinsuasusendananlag

35115911 Subjective Condition Monitoring 5 9o lawn
£ ¥ . = £ a a Q:l
1 nMsdaunemansn (Looking) Ao N1sdunnan wABusnLarAURAUNAN LY
lauA N33 sedunsensiualu Sight Glass vunaukazgUse s
2 MsWeLELY (Listening) Ap nsHedssiiaun® 1w doenisialna @esnisdu nns
nszunn @esnasunvasiuaniduann o

3 M3aNnaY (Smelling) e N1saundufRaUN® W naulugd [Wudu
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4 m3Busa (Testing) lifllfluauthsssnwiaiesna

5 msdudannenie (Feeling) fie msldflounzifiedunaniselduasiiioundaniny
Soudlosnnvadlvanielurie uwansdensiilva anufsvesanenu udu

2822 misldiedesionsiatn 1uiBnsligunsniiadesiionsratasiig 4

(Instruments) 14 Thermometer, VibroMeter, Tachometer, Shock Pulse Meter,
Ultrasonic Flow Meter \iusu lumsfamunsiaaeuaniniaiosdnsdeiinnsgiuainaye
maaﬂéfumL%.:HWJ’JR]ﬂE]‘Uﬂ%gQLLiﬂifﬂSblﬂéljaﬂ%ﬂﬁ'miﬁﬂﬁu@ﬂﬂum’lLﬁIEJ’JGEleN Jilaunsadni
Lﬂuﬁagal,%qaﬁmﬁe?hmiﬁw Objective Condition Monitoring #38 5 3351

1 Vibration Analysis 1y asa9ian1sduazifiouiiuusnussesiandimmunudath

| Ay v o P v o X i Y = A =
ﬂ']'V]bLﬂll']aﬁ'Nﬂi']WLWEJQLLU'JITJNﬂqiLWNsﬂuﬁﬂaﬂﬂqﬂqiﬁuagLV]@‘UG’]']&Iﬂ'TWV] 2.8 LAz NN 2.9

AT 2.9 nskuRlUuNSAUASLTIoU



32

2 Msiadan3esdng (Sound Analysis, Shock Pulse Meter)

AN 2.10 M3InLdE1NATeIdnslae Stethoscope
wn : dlanwaudl wesiawwa 9110, Machine Reliability & system analysis, LU1g1lo 22
nUAMLS, LNEelaan http://ecoplantservices.co.th/th/machine-reliability-and-

system.php

3 msnsaiadeluidoulutsiunasau (Lube Oil Sampling & Oil Analysis)

i 2.11 wnsesldindaluidauluiiunaeiu
a1 : Usgnnsessd A11n, n1sasenanmundiuvasiu, 1dulle 22 nua1wus, 1ads

16970 http://www.prapakornoil.com/usn15/Asnsaitasziundunasdu


http://ecoplantservices.co.th/th/machine-reliability-and-system.php
http://ecoplantservices.co.th/th/machine-reliability-and-system.php
http://www.prapakornoil.com/บริการ/การ
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4 minsvindnsinisivavesvesvainegluvie (Fluid Flow & Pressure Analysis)

AN 2.12 Flow meter #5722399051015k18

i - losjaasniaimdae $170, wiseindnmnisivaviindanileda, 1ihiaile 22
NS, 1WEeléann hitp://trirungkit tarad.com/product-th-92792-1A3esindnsnIslva
yilndanileila.html

5 MsnsainanmiaiesdnsifiensiaaeuruinUndluiFeswesnudeuluay

Lﬂ%ﬁﬂﬁﬁ’mu (Temperature Analysis, Thermography)

Al J

adi 2.13 nsldau Thermography sa9an nA3asdng
i : BlAuwauyt wesdawwa 911n, Machine Reliability & system analysis, naalo 22
qumﬂ’uﬁ, wWRsleann http://ecoplantservices.co.th/th/machine-reliability-and-

system.php
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2823 ﬂ’]iﬁﬂéf&ﬁ;ﬂﬂﬁﬁitﬂﬂammuamwmitﬁul,ﬂ%aq Lﬁuﬂﬁﬁm@fﬂqﬂmaiﬁ
ADYLENAAMINENINAITLAULATEY (supervisory)  1aneeg19lInuLATIdnIAaeALIaT Neds
aunsammualidnisdufindeyalaidu seuu DS vilWanusadtivan1iensvininues

= [ I A a = 1 . < % = [
ATednslAYNUaEIAUATeRY (real time) wazanunsaiukUIltuvaINITdaNannla
U A A A P v Y Y = v
Vuivisesenglayadourdaiiodurugasusiuveinisiuasuudadls
2.8.3 n15UseLiiuan n (Condition evaluation)

AaNTsUNTRYAIINATTAARINAN T IIAN L UaRalAE LTIy 1AeNS
AATgiguiudeyalsusiuy (Erection record) UsiRn1siiuiATes (Operation Data)
Us219n199929%0u (history record) $1891UN1T9M529%0% (Maintenance report) N15%D

U1395nw1Us¢d1 (Routine maintenance) LLasﬁuﬁﬂLMQﬂﬁiﬂj(Event record) #38 Black

(% [
= (Y

Log ThARTuamuAINUsEInaNauarasuanmaiesdnsilanmiaunavieliegslsvied
anslafidudyarufivsvendnisdenanin viewwrliuresnisiindyniuazaziin
nansznuiuTudundogUnsallathe e mafilddlufumunisdonthsssnnlivanzan
(Work optimization) Inglannzegsdensdenthssinwmuaninuagitelassauenlei
an i usgluiagtuaisazduiunisedislsdeluiiiofnu Reliability, Availability &
Safety Iigefanluvazdiil cost Effective 1nnilansng
2.8.4 winkalun1svimMsgeutr sy InuEnIn

Tunudouudaraseiy @udunisdoutizmiusivuaiian) asd Rotating
Machine dunilsgnimuslnlasnugesdadulumuunuingiaimh witeifiaatade
Rotating Machine vnsdudsegluanmitléaulddslifanudndudosoutis

N13gaNU1asN¥INUANII %138 Condition Based Maintenance: CBM a4
fnmsnainmuanmeseiosdng ielimsuanmnsmihnuveaaiesdnsogiaue uazi
Thdtuuunltuvesdlym fouflvzisuiniugss (Lead time to failure) sieliiinaiudle
roufifuazananiluaudunudemequuss

msgouvieilAsutudiuing q veuniesinsasiuegiuaninaiavestudan
i 9 egnslsfinunsnmataaninfagiauiruananielimsuanmuesedosingly
vauzuluseee vidRnnuegwreilosinvesuiigedne Fedunsyin CBM tuagyin

Tanlansanasiazyinli Availability 1inau asuwaaslunng 2.14
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[

2.8.5 aanUsznaulunisyinnistautnsasnEIsuan I

9

o [

2.85.1 mmnmi’wﬁagaw‘%aa@mmmﬂmimmusumLﬂ'%laﬁﬂi (Condition
Measurement)

2.8.5.2 Msuteya/dya1aiunyin Trend Plot Lﬁa@LLu’JIﬁZJﬂWSLUSEJuLLUm
KON "’zyigmﬁmmmﬁwaﬂﬁaamwmaqLﬂ%ﬁﬂi (Condition Monitoring/Health
Assessment) ﬁ'&LLamﬂugUﬁ 2.15

2.8.5.3 AiunsgounarUn sy InNan MAinYy

msthgasdnuidaud y

| 2 o a 3 o
ﬂ1'§UT§Q‘§ﬂH1ﬂﬂ1JBQﬂL!

msthgdnmmuanm
M5NFSNYURIFN

v wZasil 12 >
ATIANTUNITDHIUMTITIIY >

A 2.14 asduiusseninsanldinsnudentuanunionvenaiasdnsdmiunisvey
U1395nWIkUURN 9
fian : vy f1dng, “n1sthsednuuuiugiureseanideiedniuadosdnsdudme nad
 iSesaiiumed (Stenter) GnenfinusUSyanumvadin aviyinsdanisnudmngsy

UnIINgIauAalIng, 2555, 34.
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Foulganay Fouuaazlaou m3nadnsliaw
anTOUAMN I hild

Uszansmnves A
i . as1anudszansmm
1ns04dnsna

ansmn

VYo uAIRINIENANY

P
s
ar

Y ¥ = w ¥V i
Indazdangiadey

=t
laavg

3

F a
VAVDI/laaving

 — k|

> a1 (T4, 1001)

AW 2.15 NSZUIUNTEDUANINYDIATDIINT (Equipment Degradation Process)
1 : iy Mdng, “nsingessnwuuiugiuvesauiieiiodmiuiasesdnenudme nydl
- iAspsELfumes (Stenter) (menfnusuSaya v Uudin @19139n159AN159UAAINTTY
LNIeNseAaUIng, 2555, 34.

2.8.6 TuPdUIDINS N15YRNUIFITNHIAUAN T
2.8.6.1 uaniinstuiindeyaanimaiosdnsaaudisusuly
2.8.6.2 MUUATZEZATUNATIUNITATIVRANIUANINLATDITN TN NIV
d' [ & [
annpsesdnsluvasiulussey 9
o v [ ay v a (% o 1d v a aa=
2.8.6.3 ihtayadnuinannilaannsnsiaianudavindutoyaideannge
wandlusunsmwwilduwasinseiaenanain
2.8.6.4 MWUALINIFIUTOULANIOTATINTDIAE Y IR 9 NLAINNTT
n5193nlaegUNIalATeile WU Upper Limit, Lower Limit, Limit to Action & Limit to
Stop Machine
2.8.6.5 yn1sUszluan NN TIRAMNTINALLUaNAlAELATIZY

Wieufiudeyalsuduvzetuiinivnnsaliiindunvun

[
tY

2.8.6.6 MUUAWNUNTYENUN TS NI Al agouUn9tiu

[%
[ oY

2.8.6.7 gavhngmiiiunsteuuazingeinumauan miintutiy
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2.8.7 Uselowidilénnn msgeuthssinwmuanm

2.8.7.1 Mhonugonti3IaI0anTuLAYeIN uEaNaMA BN IS TY
ann15 Over maintenance %8an Outage Duration Wagatuayu Work Optimization

2.8.7.2 fandatosiifisasSuintuluaiosinsnoufiargnaniluauduay
@euvneegslngnang

2.8.7.3 annalunsvgainiesdnsviegunsal

2.8.7.4 Bnorgmsldanuvesgunsaiiniesdng

2.8.7.5 Bnengmisldnurasesivaliumduhldldnudusazandiuam
oglvaideafuadonl’

n15¥% Condition Base Maintenance tuduuumslyailunugenthydlas
yinsgent3smNanImaIN Condition Monitoring saztnelugnsszeznatoenldlsl i
Availability an Work Load aaag Maintenance Cost a4 U5uU3en1snauauingasnyiuay

[

228 TUN19UNUTANTT Spare Part N1AUU

2.9 ANSIATITHDINISUAYDILALNANTENU

aufinanludesduinnsinseionnisiadosuaznanseny (FMEA) Ao @aumnilsly
nssiunsres ROM faidlufiteiiesuisisneasdoning o fiieadostu FMEA uaw
1511 FMEA luusgandladluanuide

811289 FMEA 18t LwﬂﬁﬂLﬁamqméau’[,umﬁaamwudauﬁmsaammuﬁu%
gnireenuldase (330n3, 2547)

nsdnvindunguussfanssuniigagananesuivasUssiudauulduvesdounnias

9 9

54

LATHANTENUYTDINAN S usivEansEUIUANS MnsUstdseuannsaidaienioanlenia
Si’fauﬂ‘Wi"eNLLazé’mﬁwmzmumsﬁgﬂmmiug*dLaﬂem (ARFnR, 2551)
2.9.1 Usglenives FMEA

2.9.1.1 viethdeyanstessnldusslovilumsdeutigssnuliimngan
U msteagdnvidalosiu metauiimsudludymuagnsairsgunsalnsivaousiie
AUMITDUNNTDY

2.9.1.2 watuayuniseonuuuiiiananaliigniesdeiu waratuayunis
wlumavhnudledesegiuismsvhanuiunnssty

2.9.1.3 MlmAnn15Aaeaslun1s@0ans seninandnaunyingusunu
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2.9.1.4 ¥R langfinssunisvhauvestudiugUnsel uasienudainns
APTITRANUEY
2.9.2 YBULIRNIININIUVDY FMEA
Tneialduds FMEA  I8lERlunshnseiiiorfuaudemevestudiu
gunsaieng  fdwmalfszuulianansovionselld udenslsfiom dmnseuuiuiinns
yauiidudon uarinanenifimehnunuieunsaltes 4 Usznoutuunnn Syl
WWaAuentunslyd FMEA ﬁ’jqﬁ"l,wiwﬁiwazLﬁ&lmwﬁagaﬁﬁmﬁmsm V9INADNDYNY
vilsilimianfiasandvinld FMEA Aepufanatslunsiauduiennandiyaaa
wisglasunfudrnufinnanduiinistuluas finudaisnsiielflumsiesed
A514M53AsIERUUU Cause-consequence  Analysis  u8na1nd A udemefiinan
dunndoufidutlafenilillamninnfasalunisd FMEA
2.9.3 Foyafisndulunsin FMEA Tunisld FMEA iilelinsgsinmshauressyuy
thi Sndufemsulasiaiesssuutoudlasiaiesssuuiulsyneulude
2.9.3.1 d1uUsznNaung 9 YeeTEUULATaN BN vvedIuU T na Uty 9
sudsaussnuglunsineny umnmuaswiiinishauresdudugUnsaivandy
2.9.3.2 fudleailsssywinagunsalsng
2.9.3.3 @unN15YNUeIEIUUTENOURIN 9
2.9.3.4 gewmuisnnudulivessyuu
M33AT18% FMEA d1ludiomsnugunuuaesssuu (System Modeling) waw
fifoyandndusdodduaziiordestuszuunsieuediaiivmes
2.9.4 FuneulunsiATIERnnTe0nLUU FMEA (835005, 2508) MSIAsIw% FMEA 7
AsufuRzdedlinsaiimnaiionsiessilenafineuianainuasnadns nnenas
(Potential Failure and Consequences) %wzgﬂLam%a;ﬂamm%’jumumﬁLﬂiﬂ:ﬁﬁéﬁ@i@lﬂﬁ
2.9.4.1 Toyansuims (Administrative Data) \Wu fiavvesiosu FMEA
Foffiinszvivinvanan st S1uuvewmdndast Wuiu deyamaiagdesgninfudio
nsdvAusioly
2.9.4.2 FoTuru waziiauifuiuey (Part Name and Part Number)
Hudoyauielfiuanide unzseandensa q winsvostudiuy
2.9.4.3 wihilvestudau (Function of the Part) Lﬂu%’auuawﬁwﬁmiﬁwmu

vaafudiutudeyailenvvvivarswuy mnnifivesdudiulivatgviin uazudazntng
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o
Y v v [

Tenainanuiianaintuls Fufusndusesasseniswonaniu e uawsaluns
IpTeiuazdaiutoya

2.9.4.4 Tanafinn1eAURANEIR (Potential Failure Mode) #43in15as
mensuenusazlentaiivziinauianainvesusazniinilasanamvanevesdenmaiian e
asRanaiaie Temafituduagianuianaetundelenaituduagldannsaviauls
p3sPaNIsERNLUY Tnsaruvaneienidudinty q vietudniiddinnsaney daald
Temadanssenufianaiaiatuludniifdiosasetudusy 9

mié}gaamﬁgmﬁ?uéfmﬁmiamﬁdﬁmmﬁmwmmmaLﬁm%ut,wi’[,umwﬁﬁ’a
oaluliAntuase Aaftdhdnyfie MszARanaInAIsinsesUIEAMEINTeIAiauINn I
T¥nsesursuuuily iediliguslaailaiiniwadn fusiigndes fegrwesnizaiy
Aanana Sidwiellil sesunn Fiiteu MsiingU Msdu Mavadn nszualidnidas sesiases
$1 nsfniu Hudu

2.9.4.5 HaNTENUVBINISHANAIN (Effect of Failure) HanTENUSULAAIIN
amganuiianaralunihiifignesnuuuliiuslaeld dadu nanszvuusiazeinianisgn

JufinuazeSuredsiiguslaalasunansenuvseliszaunisalduiinainainuianain

(2
a

NANTENUMANITUN9ATIN AL HNALNEIAMURANAIARINISTUAIY AINALTNANTENURDLLDIDU
a v ) 1 a0 le’ = a a a = ) (Y] o
dnAeflegaINansEnu dnenaluiideasuniu AuRaUnf yeuiiun1syinauldde vinau
Taianes vihaulladvane Wudu

2.9.4.6 NANTENUVBITLAUAIINTULSS (Severity Level) eApIgnnTIvaey
LazARelin1TIiaIAUAUTULS (Severity Ranking) 59u11998#Baiin15319nauet (Criteria)

1 v

TunslisgAuTuaAuTULIAgERaNLUUNIBNANERNTIAE0U ATTLANITIUNUTEU

9 Y

| a

ﬁugmmawﬁmﬁm%uﬁiawﬁ@ Lwﬁmmwms%ﬁaqaﬁmmaﬁwLauaLLazqaﬁﬁmanﬂwamﬁmsﬁ
miﬂ%’uﬂgaLLﬁ’lsumiaaﬂwa%mzmuﬂmm'ifu a]zmmmamﬁwéﬁ’ueﬁzummqumﬂﬁ
2.9.4.7 awvmvdenalniiaalenaiinauiawain (Potential Causes or
Mechanisms of Failure) aauRawaiafiindunnuiinasdesiiamavionalnninindu
Fathy %é\’aqﬁmimiwmimmsm’%aﬂﬁlﬂﬁﬁ%ﬂﬂammﬁmmmﬁmwmm mezmmqmdﬂﬁ
Huidinanuunnsosluniseanuuy Fadesnsnisudlusiam éf’sasmsuaqa’]maﬁa%ﬁq

Tonma@namuRanan I 4 U9 f9i

1 finseanwuuaignstdauliiisme
2 Fuaiinnueseanigluanniull

3 fimsinnuanisgenUnelimunzay
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4 finnsteaiuaindawinasuagnaluifisane
fog19va9nalnias1lanainANURANEIA WY N1SANKTD 158N

U IS

dill [ ! A 1 a [ 4
13808 N1INANTIBU N1TUA ’JﬁﬂiJﬂ’]’]%JliJLﬁﬂ?ﬁ wunu

q
[%

PAINNUUADILNTILONIFLARAIURANAINTEUNININITVNIUVD

Fudrutu MatuaziiuliiinisanarseansiinauRanain vildmenisudavseaiuny

a

ANRTDITAUNNTDY InBISUAILANITOBNUUUNAR S INTaNTzUIUNTHARIsL TUGETIOY
aunsaanaInunvesenainauRanaInle

2.9.4.8 NMIAIVANNTEUIUNTT (Process Controls) N1IAIUANNTEUIUNS
< ad P Y a 4 Y vy v a a v &
Juitmaiedesiuniganuranaiavsedesiuldlviianvgliiinnnzanuianain daty

Tndudosdinisaunu 2 1583 Awelull

1 1n15MN15AIVANNTEUIUNINEDRA

2 fimsmuaunszuaunsluyniuney

msligsuiinisns1adu (Detection Ranking) agvilanunse
pnduavaigrilfnssuiunmafinnneamufionain deuflsthlundnads fedudesd
nslidduuuiuguvedenariaznsanulaenisemuaunizuiunms

2.9.4.9 n3FwmiEIAIEITLN (Risk Priority Number : RPN) Liie

IRdAUnsEUILMSIULNNRINUANIEANEANAIALaEN TS IsRanTenUluusag
avmrienalnnsiinaruiianann FeUseneufesnsHanTENUYBINIINTULSS (Severity :
S) %ﬂ@lﬁﬁ]’mmiwﬁ 2.3 padiiAnturestounniesiinnaitasin (Occurrence : O) ‘?jﬂ@
Isndamsnedt 2.4 uazanuaunsalunisnsindu (Detection: D) dagldandanisnadt 2.5
#1ua19u (Chrysler Corporation, Ford Motor Company, and General Motors

Corporation, 1995) Imﬁqmﬂumiﬁﬂmmﬁqﬁ
RPN = (S) x (O) x (D) (2)

WialarAIavd1AuAUE T AI5ALYIINITHANTUINTEUIUNITVRITUEAIUN
Ageaaneu WeindanudssasdlunisiinanuRanaialinssiuniseaniuy n819INTUIY
= o LY ! [ = a 3 ! o
AsiinmsimuakiunUTuUTe agalsinnu Wesanilesdusznau 3 agslunisAuiamn
fimsAusznaulaliFngenduniinlsaziinisiiansandSuusaduiu ilessainaiuianain

a X gy =~ i a9 o =
@’]Q"UgLﬂ@sﬂu\lﬂﬂqﬂmﬂmagumiﬂWWU\i



a1

MsUszifiuAandes (Risk Evaluation) wiseeniiiu 4 sefufe anudes
éantes (Minor) ludesiufdfnisudly (RPN < 60), ALEBeUIUNans (Moderate) laldoad]
Ufuinisunlousdesiinismivaufaniunanisaiiunis (RPN < 80), mwmﬁ'mqq (High)
Fosdinsmunuedninisds nieunsivaeuaugndeaiedsnsinzan (RPN < 100)
mdesinga (Critical)  azdeaiufinsudlunazdostu wSeuianlunsidsuulas
981993999 (RPN > 100)

Y [

2.9.4.10 waun15USUUTe (Improving Plan) ndwannlarsiavdinuaiy

'
aa o

Wdea (RPN) 9zdipadin1simuaiaunisusulse lngadsiinisusudsaluganiiandiduas lag

°o v o

anzfituauguuss (Severity) fifirgeneu iesanAmiusuusadugadidnyiionaass
nansznuluganainanuiianatn wazAlenaingiady

2.9.4.11 m3iiudeyan1sufUa (Record Actions) wﬁqmﬂﬁumumiﬂ%’wqa
¥insasrstundiazdoafimasuudiavdduanudess (RPN) 3nas uitelviudladne
RPN Hd1uruanas uavdeaiudeyastdluvaeifinisndaualdause wensusziiivlu

BUAR



a2

AITNN 2.3 WARANAININITIIUASATIHANTENUVBIAINTULTA (S)

naTIRIUNENS N NAFIAUNTZUIUNTHER
NANIZNY L AU | HANTENU , -
(nansznunagnA) (nanIzNURINITNANUIZNBU)
fuvandlay | duanszviuguusedana | 10 duven?l | Swansgvuiiinndeniinnunie
U35§A71Y Aanulaenislunis WU Isanuuagliinsdiouaimin
Uaondowaz | Tdau A
wiengseieu | dwansevusuwss dwa | 9 Uaensy fnansgnuiiinnsentinau vie
i sanuUasnsielunis IREATeh) l530usasinIsioua19n
Mvuald 1w ngszideu
fAfualy
grdeviegn | grpdewidinsiey | 8 Major \P30sdnTmgnnU 1NN 8 T,
an nanualinsznuanI Disruption | #3aKAAUNLEININNTT & L.
sefunthiinng | Jaeade
NUNAN ansziumtdinisyhen | 7 Significant m%ﬁanmm FENIN 4-8 .
VN QNANANTIAULATT Disruption | w3anAnvBNENUREAT 4 V.
iy
gudevdogn | gpdenthiinisvhan | 6 Moderate | in3asdnsmgaeussning 1-4 v,
an TRIUAZVINAIIL Disruption | #3aNanU0RANTENING 1-2 B
sefunthiinng | agmnaune
M9UTes ansgfunthiinnsyiey | 5 m%ﬁmmqmmazwjm 1/2-1
soauvinaule W, visondnvaadeliiiu 1 .
Ineaenan
Anulsenau | deunnsesgndunany | 4 Moderate | LA30ednsuigmaTLsEmIng 10-30
wodl (Fit) uaz | lalasgnA1unnndt 75% Disruption | ¥l usilaiiinnsndnveadeias
auseuies | deunnsesgndunany | 3 \w3asinsvgaautiosndi 10 wil
Liduldenn | lelaegndn 50% wakiiianswanvosdeiay
04N dounnsewgndunany | 2 Minor ﬁh‘wniwﬁL@@%ﬁﬁﬂﬁ@injag’luﬂﬁ’m“'
lalnegnAntosni Disruption | fviun usindsudleluvaed
25% \n3esdngvieny
Lifinanseny | lifinansgnu 1 No Effect | Amnsilmesitdrdnlsiogluficng

vun wagmsuiladiulse
awsasevilugieiaings Snwn

AUUNG
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AN5197 2.4 LAANUTINS AL LUUANUD AT UYDITDUNNIBINAIAINALLIA (O)

A
[

wanse | Tonnadiu 5qmtﬂﬁﬁlﬁlﬂ .
" SuldlE AZIUU Zm?,uasm:aﬂf LEUSINITNINTAUN
PudIU/LA3D9INT
gann [ o qdalus | 10 11u 1 dalae R(t) < 1%
GR NN 9 N 9 1 1u 8 dalue R(t) = 5%
91U MTBF Uszanad 30%a4
nafifnue
N 9 Ju 8 1 lu 24 2l R(t) = 20%
MTBF Uszanad 60%84
nafifnue
N 9 danei | 7 1 Tu 80 talu R(t) = 37%
MTBF wirfunaniifiviun
| N e |6 1 Tu 350 la R(t) = 60%
na MTBF 1nn31viandi
muuald 2 i
NN 9 3 eu |5 1Tu 1,000 92159 R(t) = 78%
MTBF 1nn3nviandi
muuald 4 win
N 9 6 1feu | 4 11u 2,500 §9lus | R(D) = 85%
MTBF 1nn3nviandi
Amuald 6 i
o | nnqd 3 114 5,000 $2laa | R(H) = 90%
MTBF wnn3nviandi
Avuald 10 Wi
28 |2 111 10,000 $2lus | R(t) = 95%
MTBF 1nn3nviandi
Auald 20 W
damn [y q5Y |1 1 1u 25,000 $2lus | R(t) = 98%

MTBF 11nANI4a1%

Auuald 50 win
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AN5199 2.5 LAANUNNIT RS LUUAMUAILISOIUNITASITU (D)

a4

vian1s
N3R5 | inouel N3G VYBULUATBUNAITIUATTATINEDY | ATLUY
A |B
Fouduld | Lifinsnsaed lansansianuld 10
Laile ERIGLY
wilnawn | e1avgldannse psawulasn sy 9
ATIITUAY
demelel
lna nsauAuillonia n3Rlngld anesn nsduda msla | 8
Yfpyflazaiany B whilu
fann nsAIUANIleNTa X aaalagld aneen nsduda msle | 7
tfouflaznsany fu whiwdeimansrauuutiuen
Uszinn W ladsinu
i NSATUANDIANTIY X Junsasaalaendnould crcl | 6
wuld ludnwaugnsnmanenyiinesnin
31 ri1u Tk
Uunans AIATUALBIINTI X annsnnduiiwuiiioulas | 5
wuld wilnuvideindesieTaludnuay
Slu® nuusufuarduanuiu
WINVBINTTHER
Aouthsgs | msmueuillonadl | X | X aunsanseduiigaufiinunds | 4
agnIanulel iavAunszuIunsldlaeSeluis
wazdosiuldlildliludnszuiuns
fnly
GR nsaupuillenta | X | X finasimssensunaedulnglal 3
geflazasranule poufuiudLARaUnfuaz Tasiu
Lilvldlvlugnsvuiunsdaly
gunn nseupuillentd | X | X finsldmupuaiaduanuiianain | 2
Wouwiweulunis wazvgalagdnlusi iedesiuns
MDY wam%umuﬁqmﬂﬁﬁﬁmu
\ay NSATUANNTS X lLififuduiinund wseld 1
wiueu n3193ulAngg DONLUUNARNANIIVTENTEUIUNT
RIGLY nstesiuaruiinnaialinga
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o v ¢

fian : v fdnd, “nmaigeinvuuiiugiuesenideiodmiuieiesinsdnudme nadl
 idnsafiumes (Stenter) menfinususaanumUnda a1vivnisdanisauianssy
URMINeauAaUIng, 2555, 40-42.
wewmn : lensnTIEeu

A f szuulesiuauianwaia (Error Proofed)

B A9 N13n319aaulneLna (Gauging)

C fn nsnTvdeulngldaem de (Manual Inspection)
2.10 U NAYITD4

N1EYIUN (2550) 19’1’ﬁwmsﬁﬂmLLm‘vmm5‘U%‘U‘UqqﬂszﬁwﬁmwmiwﬁmaqLﬂ%ﬁﬂi
AENSIMANNIsFaNUI TS wvEiugIuAN L eiauUssendly wWetiiuaunTouly
1% oA A =~ ) va a ' a
AL URALAINUUNLTBN0UDIATDIINT LA8TRLALIAIRAETENI19AIULEENIEUB S
LATDIINTETIUIUTY AIENTUITEUUNTYRNUITISNYIATEITNTLAZNTIATIERFUIUULAE
HANTENUVBIANULEENY U1INTIATIEANUEeMIERaE TEAUAIUES et dayai
Ié’mﬁwmi’mLLmumiezianﬂﬁa%’ﬂmL%aﬂmﬁ’uﬁmmzamauwiagm‘%mi‘fﬂﬂﬁlﬂummgm
Tun1sgeuUngesnyl vdIniinIsAnyinudtaiunsainlignsianunsenldauves
LATRITNILNTURALLINAY 82.73% Taunninauyfgiunaslife 80% uazliAaliadey
1 = r-ﬂl % r-al ‘g d‘ 1 [y} o d' a
SEUINANULEINNBVDILATBIINTHAUVULARLLYINNU 63.80% F1UIUANUDTUNISLARAINY
F@UVNEaNANRAUWINAU 46.44% LazINUIUTI LNTANNAULESIEaNALRALVINAY 67.47%
atle (2543) levimsfnyiagasneatunoun1Tias e namatnievasasosdnssive
WnUsgdnsamlunisungssnendetediu lssnundatudiunsoteudsndnseuaud oy
N15UUsEIRNsTRTeY YaaATeIInIUYIINTIATIEY Taseideudeayanistates Ulaue

BNsUTulTTtanazdInIaInsUfURNuUss e desiu aulsundunulf i

a Y o

Urgefnwdadesiuiiuusesnilugienainudilaan1sinnuresasesdng nsdnwle i

€

1
a a 1 s

nsUSuUTmUnNAnTud A tamiee Tuanenisndn A wae B fuasesdnsinuidel

a

aulaiduasaalesuiiuanuaziis s ludaluili 1a991nYINN1SANEINUI AT DR8I

a a1 LY =

RIUDNEALUNA UA1 MTBF  LANTY 10,610.33 W19 Ay 6,469 U9l AIUAIAU WazdAN
WS URAMUNS DUV URLTY 1.62% WA 3.07% AUAIRU @IULAT0IUTTERIOR LR
al o

A1 MTBF LU 8,452.50 U1¥ wag 6,585.38 U9 Aua19U wazdAndosiduiniuniay

YUALTY 2.59% wag 0.97% AUaeU
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o

MY (2555)  leviinsfinwinisusegndlindnnisgeudngefnuuunugiuaing

9

Udedielugnavnssudae fMensdeniaiesdinsifinnudfydenssuiunisunan inszy
szuunegosuasiiinisldnu seyarudumainasdadduanuddyvestudon
gUNIAl TLATITVAMNANYAUEANULFENIY a19e LATNANTENY WaYIINI5LEeNNTYoN
thgsinuniimngay ahausunstenthedne ndsnmins@nemuin sasaandonie
yaaadsdnslasiaduanasan 9.22% wie 2.11% snsanunioulunisldaulaeiads
ity 5.77% Aendu 81.64% uavengisiieiesdnafulfadedutuan 6,284.50 wil/
w309 10U 10,031.10 Wi/AA3eq

fiyws (2554) IdihmsAnwinisasnangyideiiinandymnsdndesuazideone
veuadsinslussnineihmendn densimguiamaniideiendadoninseiiaiosing
puaEingakazninfivestudiunieswdnnizaty lnewanug e1nsindes uas
NaNTENy (FMEA) udeyaUseiflaiesdng drassguuuuniside wasdszanurmisimes
At doiiefeitnieada vdsanninis@nwinuitnaigadeluniswdn snaanu
Femeuardnsinrumioslunisldnueiesdnsndanseay MC1 nangydvanacadose
Fou 2,196 undl Snsmnudenieanas 5.68 % shsanaumdealdauiindu 8020 %
ASD9SNIHARNTEAY MC2 nmqmﬁaamaua%ﬁmﬁau 4,025 U9 BATIAULEENLANAY
10.04 % $asanuniesldauiindu 80.02 % 3esdnsuannszay MC3 angaide
anadadsdeliou 1,929 ui dasianudevisanas 4.94 % snspnuwiexldeuiiadu
81.00 %

audng (2552) léjﬁ’m’]iﬁﬂwﬂﬂ’]iaﬂL’Ja’@jiyLﬁfjﬁLﬁW\]’]ﬂﬁiy}‘lﬁ’]ﬂ’]iﬁﬂuﬂsﬁaﬂl,mgﬂ’ﬁ

]
= =

deymeiAnegrangriuiuluseninamisuds Inensumdnnisgendigesnyidedesiuuy

e

HuguAud el ldiviudugUnsaluaasemaNnounIn waztdayanlauinsie

&3

s

AMNANYULANULFIMGLAZHANTENULNDNNTLAUAIULALY ATUIUTOUNISIUASUNALNUT

q

WMUNgaNsian1sIduaIen1sUTEIuA1ANLLER00 LA TRTIMKUNTTRNUITITN BT
Jasiu nasarniinsAnwmuinaangydeiiinainnisdadesazideneresaiasdnsanas
10 865.33 UNTIABLABY bAD 301.67 UNNABDLABY WIDONITIAINUNTOUIUNITITINULALTU

7.34%

o Y v 1

ande (2556) lavimsfnwinmsussendldndnnisvesnisdeninzesnulagieniny

9

ungetadugudnardlulsanuuunduiitudivezaiidonvagnainssueueus faen1sin

TJupausNaNNIsYeNUI I NwlneysnNwelalUsEysELUNSINUE DAL TN INTS

[y [y

T szyanudumaiwazInasuaudifyvesiiudugunsal InsievinudnuMEAIY
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RHIEEERIT LazHanIENUTLAATY Lﬁaﬂmﬂﬁﬂﬂ’ﬁsziauﬂﬂqﬁﬂmﬁmmzauﬁ’u%jumu
gunsallazauauNMsganU1esn ¥ viasnvimsanwinudl snsianundenlunisldau
voaaiasing Tnsiadoufiutuain 92.72% u 96.45% ity 4.02% uazianadessning
mademendefisduan 1,622 uiiiades Wu 4,460 wi/inTes Andu 275%

oydand (2547) fimsAnwinsifiuanamdoulunsldnuvesadesdnsluumun
ey sagn1suINsgent1einyIdadesiunnUssgnald iununnseausaneuauasie
ANUABINISYRRUANeRlaTiuaT nuddeladadidulunisudle Tnen1siinisusudss
anmia3esdninsedie wdsanniinsAneinuiininiisnsuiulsadstesiuluugoa
aunsoanaugadelenialunisudnle UsrAnSamuesununnsefesintuan 48.30%

W 58.33% wazArnnunsanlunisldauesosdnsiinduain 45.31% Wy 56.61%
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Tuunilagnanisaninlaeitiluveslssnunsdfne nszuruniandn Aanssy
thgs¥nwdiduiunseglutligiu anmeesdgmitindululssnunsdfnm duneunis
duduailaglinguiiinanuudluund 2 dandssgndldnuiueiesdnslssundnnis
yhusuuusiusles 1ieliangaude (Downtime)  MiAnanmsiadosuazidomoedng
ngifustu (Breakdown) veaiasdnsanas lknuthssinwnazseulunisgostngssn

MULHULAAUSEENTA NG i ruakNun1IgaNU139sN¥IATRIINIMILEAUL LR

Trulssnunsaidnen Taglavinnisanusasalud
3.1 JUABUNISATEUNITIVY

Jupaulun1snnidunside ssuvseanidu 10 Tunsu MULUINIBINITUIFISNY)
& = - vy Y =~
vuitugIumNdLGetie delsenaulumetunaudadeluil
3.1.1 Anwanmnisaiiuiuveddssunsdifinyiuaziesisityuiiin
= a av aa i4 U -] U
3.1.2 Anwmgufuazanuideiineitesiunisungesng
3.1.3 Mn1siaeniAIesdnsidwansenusatlymniin
3.1.4 AnWITUAILYRNATRIINIUAL TEYNINTINISYINAI
3.1.5 3LAT1ZRAIINALLMAIVOITUAIUVOILATOINNITUAZTNAIAUAIIUAIATY VDS
Fudruezlrandfgy
3.1.6 BATIENAUSNYUTLALAIUTEMULAZEG)
3.1.7 JATIPAHANTENUTDIANUEE M BTLAR
3.1.8 Wenmalinni1sungasnwilagn1stdnannisdeudi sesnyivuiiuguaIy
ULede
3.1.9 Faviununsiiesnwbinutudinveaniesdnsuavihluldiuinsesdnsves
1599UNIUANY

3.1.10 agunansaiiunsideuarilauanady

3.2 Anwanmn1sanliuauvadlssnunsaifnenazinssidymiiie

lssunsd@nwinaziindnnisnisdentigesdnwivuiugiuanuingedalu

Audnae (Reliability Centered Maintenance : RCM) snUszgnaldlulsanunguanainngsy
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9115 uURUUNTIILAIe991s Tnenisviuisuunulesdulduaisnsnannanyes

Tsanundndaeilundunisviuianuununes(Spray Dried) vedlssaunsaling lawn A3y

a

s N uimg wdnSusildunuslugravinssauined nsiuleedu Maltodextrin nedi
we Budu TnefinnsvenelulssimasaziinisdeeenlulussUszma dslssunsdlfinesl
ShsnNINARUsEINE 30,000 Siused dnsuannaen 24 Falug
3.2.1 NTPUIUNITHAAVDILTIUREANITTIIWAILUUNUHDY (Spray Dried) AselAns
finszuunsitientesiuedesing wavun 6 Jumaudedl
3.2.1.1 NFLUIUNMIATHUTRGAU

SufauannIsibusiuUNdy, ﬂqiﬂauﬂﬁWﬂﬂi%@ﬁﬂwﬁﬂmwm DRI IUNAUAY

o

lugnsnisuds Tudunioundnde wagvinisnauasaarudfud ity neunazi
drulsznaunegansaniulunszuiunisaaly

3.2.1.2 nsgviunMananingAvwaglinnuiou

[ a [ a LYY a

Wevin1stamdningAusieguds agvin1sdaingAuindtnaunEn e

q

TnevhmswauingAulidudoideafulufmaundnsust Wowdnsusinaududeoty
ué sggnadluvianufeulasiadesliinufoudsiu (Preheat) iiteviinislinrmdouud
WAnsowe noudsendnfumluiidainndniasiiteseiingnszuiunmsdaly

3.2.1.3 nszurunislaludlug (Homogenization) wuagnisaausaiugs (High

Pressure)

1Y

waIIINEsaFUNIEUINNIT AL SouLnndndue nandurinegludiiney

a [y

aNdLILATes Homo GEA tievinnslaludlug (Homogenization) wamsasildn1suan

Y

Y 1

f709NNBU LAIIIVINNSASNANAUNUGININN NEUNILAINARAUIILUILATDS Homo GEA 8

o '
v A

ASaftovhmsdsndndasifieiBnsdasediugs (High Pressure) Litedsnndasilugiuuy
#38UTHs (Chamber) Litevhmsviusiaansusilunszuiumsdnly

3.2.1.4 ATPUIUNSTIUAWUUNUH DY
Slondnfusigndsunseussiugandsinuuuieseunsis (Chamber) 2zl

spray vinswundndusieenunludes lasazinisgraudiunlussuulaeludiesandy

(inlet Blower) itounvinduaniou lnsuuganosdloun (Steam coil) lneifioausourdng

Y

v v 0o Qg Y a o ea 1 v & @ v
1999ULNI (Chamber) ﬁ]zmqiﬂmaﬁﬂm%WQﬂWUNQUE}@ﬂNW LIASULUUR UL LL@SI‘U‘WEN

BUWe (Chamber)  azilszuugaaneaniagldludiiosviean (Exhaust Blower) 99z

'
Y a (%

nanAuNAnNInUaneen e lalaau (Cyclone) ieyutIANNARNuINRANIAUANYY
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aaﬂLﬁ@iﬂﬁﬁmmsqmﬁam%mﬁmsﬁ w%mﬁmsﬁﬁuﬁaL?;JumLLﬁa%mﬂmﬁé’huéwmﬁL‘%@Lsush
(Vibro) tevhnsdssdnsnsidngieiossou (Sieving) Tudumuinly

3.2.1.5 nsruIunmsfnnsessdnsusiiilufeunsedulanyasy

mmaqm%mﬁm%%gﬂdaLﬁij"m‘%'aﬁau (Sieving) Liiawwemansast Tnelupsos
sou (Sieving)  vzfinzunsufierinisinndnsaafiiidneasdudiuiufou uasds
wandasu Aeuddnfusidsaguiievinisinlulela (Silo) ileiignszuiunsnisussy
nanAuasnszaaulunszuunsialy

3.2.1.6 NIBUIUNINTUTIWANAUTIRINSTARY

wanfasidnsaguiinlulala Silo)  axgndaludniedesussy (Packing)
wanfusiadlunszasy udduthdiniesdauazvinmaidulinnszasy udwinsinnisaou

1 Y a [y wva P a a [ € o & v a5 s =~ o
ﬂaumqlmmaﬂqaamium LWEJLSEJQﬂiSﬁ@‘UNaG]ﬂm"V]ﬁWLiﬂg‘ﬂaﬂ‘WWLa(ﬂLLa ‘WuWﬁﬂJL‘WEJU’]‘lU

ee

< U a v
vAuluAdIAUA

3.2.2 1A5099n5IUl T UNEANITYIUALUUNURBY (Spray Dried) nsaifine)

3221 fway, dain fe gunsalfildlunszusumsiiliingAunauiudu

Woalhedazysznoulume lududdy, nglea, aisesdiu wazin lneagldluniuieniu
(Y] a v < dy a (%] (9] a [y & 1 | o v a v
Togivlinaudulloweriunagldlunsinudndadineudsluinaiuiou lnsssianyuey

Wudswansuia 6000 émﬁﬁiumuaﬂagﬁmumaaﬁqﬁﬁmu 2 f9nlglunsEUIUNISNAR A4

'
a =

wandlugu?l 3.1 dawanvuin 2000 dasFelundusiuanevesdadiuiu 3 danldly

v @

NIEUIUNIIHER Fanandluguil 3.2 uazdeinuuin 6000 dnstedluniufinegiuuuued

1w 2 feildlunszuiumande deuansugui 3.3

AN 3.1 HANANVUIA 6000 ART
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NN 3.2 H9NANYEIR 2000 AT

AN 3.3 H9WNAUIA 6000 AR

3222 ;Asesliiminuiounsau (Preheat) Ae gunsalfildlunseuiunis
a P Yo a o & N v ] | Aa a o ¢ A A v v
wanideguanuseulviiundndioe lngasldnuusiluenindnduaiadeunegiululagly

&

Tuiinlunsiundndaeiuasiilotlvirnuiousginuuenveavie ielvindndariiigamgiiang
nszUIuMIsHan laelidnuiuasesliniiuseudsiu (Preheat)  $1uiu 1 iaseenlvly

NIEUIUNITHER fauandlugui 3.4



52

Al 3.4 wdadlauieusasiy (Preheat)

3223 1A393 Homo GEA #e gunsaluusguemsildifionisleludlug
(Homogenization) waranvuiaialviuluvesvan Wil duileweatiu ndudtatuaa
i1 vianulaelitunuduge fuliveamarinugosay fiendt 1@ Homogenization
MIEANSIGININ WAWIUINWSIAY VIIAAALTHEOY,  UIINTTUNNUATNITLANAIVDS
wpsenmaruadnesneguns nalfeuniavesvarfivunmdnasuanianisnszanefude
Wwienfiu lnedings Homogenization 2 4n Inegausnldaunulugig 2,000 -2,500 Yausse
P51 (psi) VounaTiuINdIgALInaziuingndaiiaes dddarudu 500 veud
sion1373ia (psi) Brevilidalutuituanndgeusndieranduinsudiuldan fians
nszedududiaduia lnedd1uiuiaios Homo GEA $1uru 1 iedesililunszuiunis

HaR Aauanslugun 3.5
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A 3.5 1389 Homo GEA
3.2.2.4 Tudesudn (nlet Blower) Ao gunsaifivinlAnnisindeuiives
oIMmAfsANNTLarisvnaiidesnslaeiivannisiaude nmsisermeadinisiudiauas
wisoenluuuned dwaliiormafianuiagedu wddulfermemunddaiivenetulu
dnwasziunes Tudiesudh (nlet Blowen) shwihiigraudrssuuhukaudnsusiuuumiy
dow Tavaziueimefinnsdunsmyuveduinuedluaes Blowen) tievinsgaauandu
uanlageinu filter ielwauiidnluluszuuliifiuazess Ineiludinesudn (nlet Blower)

I 1 asesiitdlunsyuiunisundn daandluguin 3.6
e

Al 3.6 Tudesedh (nlet Blower)

3.2.2.5 Ypmaydlen (Steam coil) Ae gunsalvimthiuanildeuniuseu

Iitvemangnaadigszuulagunialuaiiesyidi (nlet Blower) lageiniAaguium
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Aowd (Coil) Mfilornlnanuegiuly iliAnduenanfianusewdigssuuiiioinluldly

UV fauandlugui 3.7

NN 3.7 Yareeatoun (Steam coil)

3.2.2.6 ludiaesvieen (Exhaust Blower) fia gunsalivilviinnisindoud

Y899IN1AREANNLS AT AANIARaINsIneindnAsiteuAe n1sRseINAEIMNISRIUgN
a v a1 4 a < X Y v o 4 1 Y o a

wazwieseantuwwisall dewalvieinialinnnuiigeu uddsduliemanuntidanaene
X o v I3 s ° v A o v v
Fuludnuaziuves lualiesvieen (Exhaust Blower) vmtignauaanaINAINeIaumiis
(Chamber)  songan1izateuen Litevinliateluieseuuis (Chamber)  flan1izidu
geyeyinia (Vacuum) Tunszuaunisnée eedl ludiesvieen (Exhaust Blower) 3117w 1

w3ee Mldlunssuiumsndn deuansugun 3.8

A 3.8 Tudesuieen (Exhaust Blower)
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3.2.2.7 939U (Chamber) fe gunsaiivimtisessundnsinainoany
IINMIVIUAMUUNUK DY TnenEniueIiafouatgnua19veIiasaUul (Chamber) uaz

oy ° v o Aov v v A 9 Y a o  ca ° v 1
UADUANWRUINATLUNNNFIRDIDULAS (Chamber) LW@IMI‘WNaW UNNOANTLAILUUNY

Y

o  cda

Heefnegfinuinevesiosaunits (Chamber) inlvinandusNRnogAL19T89DIRULIAS
(Chamber) indeuitasgrnuansiiedssialuditunousoly Feliviosouuns (Chamber) 41U

1 ip3eenldlunssuiunisudn dauandugui 3.9

e,

AN 3.9 03U (Chamber)
3.2.2.8 lalpau (Cyclone) An gunsaluenwinduaioaniaine1niAigngan
lude$9198n (Exhaust Blower) lagainiaaguutunlulalaau (Cyclone) vinlviiAn
= o Y a S L = a Y (7 £
nszuadu sohbiiauwsmilaudnawiswinduanludmdeedlalaau (Cyclone) nszuaiu
tazimdoudiasauiavaelau udraznyunduidunszuaiuidnninfuudindounduluniy

mlelaau (Cyclone) auesenludwianogauuunazgnluaasuiesn (Exhaust Blower) ga

Y

o
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Impact Head

5 Passage head Dugudndivhmihiluduiudiusesiuusiuves
Impact Head

6 Gasket WWududniivhuihitlunistlestiunssalnavewdndas

7 O-ring Wududniiimiflunstiesfunssalnavesan o’

8 Impact ring housing \Jugugivimthiilunssuuseiuain
w39sulun1s Homogenization

9 Bushing Wududuiivhuinitluuszass Impact Head
Tuns Homogenization

10 Stud, Nut, Screw {hugudauiivinmiitlunisia Flange iiosu
wsaslunnsTush e Homogenization

11 Extension Wugudnuiivhuiitludu Impact Head

Tun1s Homogenization
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12 Flange WuliuduiviwmiinilunsuseneuuiesiioSuuseiu

Tun150udn 1We Homogenization

N 3.21 dauﬂssmau&iaa‘uaﬂsqm Homogenizing Group
13 %n Pressure Gauge, Pressure Gauge on 2nd Stage, Outlet
Pressure Transmitter 1ufuduildlunisuenusaiulunis Homogenization wialdlunis

ATUANNNTYINUTBINTEUIUNTVINTUYBUATRITNT

Al 3.22 drulsenevgosvesyn Pressure Gauge
3.6.1.3 9 Outlet Flange Group Wugunsaiviwihilumsidusiesile
sosunsaunazyliAausadouiolinansusiinnsunnsoandmiunis
Homogenization Faszneuludedudulsznoudes 4 Judu fall
1 Gaskets WWududwudivimihilunistesiunsalnavewdndost
2 Flange iWuguduiivhaihilunsussneudiuiesitefunsaion

YDIHNANAUN

[
a |

3 Block tJudiudiunvinutndlunisusenaulduiesaiiasunsadou

YDINANNUN
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4 Stud, Nut \Jududiuiviminilunisga Flange Wiosuuseiulu

N1SL2DUVDINANN UN

AWl 3.23 dauusznaugesvesyn Outlet Flange Group
3.6.1.4 % Relief Valve 1ugunsalfivimminilunslflunisanussfuiiin

911113 Homogenization Ussneulsetuglssneudos 7 Judiu fai
1 O-ring Huduaniivnihilunsilostunissalnavewan st
2 Valve seat \usiudndiviwiniludalomdufiomunuissiy

3 Shaft |Wuguduiiviwmthlunisaiuay Valve seat lunsaiuny

L399
4 Flange Wufiudunvimdilulunisdn Flange ieSunsenunau
AALIIAULAY
5 Stud, Nut tugudiunvimdiiilunisda Flange 1ia5uusesiu
. I Qy 1 A o v al a a A [
6 Spring LUwuduNvImTilun1sIARoUMNeAIUANLTIAY
FIUNIU

7 Spring housing twiudunvimdhlunsiludiunisessuadsaly

ANSLAROUN
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AN 3.24 drulsenaugesuadyn Relief Valve
3.6.1.5 A Manifold Group \Jugunsaliviwihnlunsiduviedisiy
HansuaNNYInN1s Homogenization udtiedwialudanszuiunisdelulunszuiunism

WAL UUNUE B8

Al 3.25 drulszneugesvesa Manifold Group

3.6.1.6 49 Transmission Body ugunsaiflilunisiuya Plunger ves

\w3eedns Fauszneuludetudiuuszneudes 5 Sudiu fail

1 Crankshaft Wuguduiiedeulm Tasnisfuresmeuieduay
wownod JaAsunsmusnidunsindeuiituasiioduiiugy

2 Connection rod LHufuduiiidsuiininmsiuandiedugnauly
WUILLI98N

3 Pistons iutudwiledouiidroanidiodu Plunger lunszuruns
Homogenization

4 Bearing Wuguauiviminnlunissesiun1snyuues Crankshaft
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5 Gasket (Juiudunldlunstesiuildluniswasidu Plunger

Inadounduiingyn Transmission Body

A 3.26 drulsyneugosvesya Transmission Body
3.6.1.7 40 Drive End Wugunsaliimihiilunsaiaiidslunsduye

Transmission Body v84,A3044n3 Fausznoulusetudiulsenoudes & Judu fall

1 Main motor ufuduiviuiii asrsidsdulumangu Pulley

2 Pulley Wududruiivhuihitlunisaesterds Iner Belt viely
wyu Pulley 8nau

3 Belt \utuduivinihilunisdsiunsvausening Pulley

4 Gear box \Huguduiivhminfilunisuusnmnisuiigndan

970 Pulley 1Ug Crankshaft

A 3.27 dulsenaugesuadya Drive End
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3.6.1.8 Yn Pneumatic System Lfluizuumﬂumimu@um’iﬁ’mumaﬂ
gunsaifldaudalunisviausingg dasznevludetudulsznauden 3 Sudu il
1 Regulator \uguguiivhuilunsuSuussiuaslunisldo
AIUALLATEY Homo GEA

2 Connectors Wuguduimvihminlunsdudenevesszuvaudng
e
QPRI
& & A o D 1Y
3 Pressure Gauge Wudiudunvihmihnlunisuenusaiuvesszuuay

Py

A7 3.28 drulsEnaUgosvnIYn Pneumatic System
3.6.1.9 % Lubrication System Wusyuuiihmehitlunisnaeduya

Transmission Body Lﬁ@lﬂﬁﬁﬂmﬂﬁmﬁmsflusqﬂ Transmission Body auiilina1w
Sounaznsinvaevestudiu seUszneuluediulsznoutes 5 Sudiy el

1 0il pump Wududniivmiflunsdeuinulunseaudstudu
ﬁ?ﬂﬂiu‘qm Transmission Body

2 Heat exchange \Jugugivimiitlunsuaniaeunnudou
sewhahifutuidieliilvihiuligamniiae

3 Ol filter WuFudwiivhmifignisineg flensogluthiuiielals

gnaanauludaym Transmission Body

[ ¥ 1

4 Oil pressure sensor LUTUAIUNYINVTUINATIVADULIIAUYD

£% '

o/ A o oA

Juihfuiieadesiunisyinauesansasins neluduisiumasa
5 Oil level Lﬂu%uﬁauﬁﬁmﬁﬁﬁuamzﬁuﬁwﬁuﬁagﬂuméaﬁm Wie

Snwnseaulunislaanuvesdneiuy



Al 3.29 drulszneugosvesya Lubrication Plant
3.6.1.10 4 Water System L8uszuuitimifilunisuanideuanuou

Tituisuililunivdedueiesinaielalinduiionmniias Usenoulufeduusznon
don 4 Fudu foll

1 Water filter fufudmildlunisdnmsinegfionnegludiias
daluuanidsunnudouves Heat exchange

2 Water solenoid valve LHuguduililunsauaunisdairlugs
Heat exchange wazimaaifu Plunger

3 Nozzle hududuillflunsdaiwiaaibura Plunger

4 Connection \Jududwfldlunsreszuuimanudng Nozzle

A7 3.30 drulsenaugesuadyn Water Plant
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1
IS 1

3.6.2 1A394 Sieving Usznaulumeszuuor1ee F932UU808zidudIudIuIuiIn

Usgnautmenu lnganunsadiuunesnidusyuulug lonselull

Y 3.31 1AT83 Sieving U893 UAI0E9

3.6.2.1 9 Vibration \Jugunsalivhwihlunsiduianisduaziiiowiioln
LARNSUENURATEIINS Usenaulumediudsenaugey 5 Tudiu el

1 Vibration motor 1udugdiugesnldlunsvinliinuseduasiiou

I IGERN P
2 Vibro body \Jududiuiiviwiinilunissessu Vibration motor
3 Rubber pad {Wusiudufivhwiinfigiuivimdisudminlviu
< o
LA3D9INT
4 Base \Jugudrwivimihidulaseadaiiesesiuya Vibration
. 2 & ] g ¥ o Y A ) )= o 1 a
5 Spring WududIunlgimih i emussduazioul Udsdiudue
VYDIUATOINNT

A 3.32 drulsenaugesuedyn Vibration

3.6.2.2 99 Inlet product {Jugunsaiivihmiindilunisiludemidlunis

adeananiaidnginsesdns Usenaulumediuuseneuges 3 Yudi Aall
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1 Dust cover Wududruninuinilunisidudesmnieanaswansium

Whgnsesdnsuartasiunisilanszatevesndnsio

{ v 1 A o

2 Upper frame \Jududufivinninfsessunansaeindginiosdng

Y

NaUYiNN1IIBU
3 Small V clamp ring Wufiudufivihuiinalunisda Dust cover T

[y

AANU Upper frame

AN 3.33 duUsenaugesuadya Inlet product

3.6.2.3 9a Filter \JugUnsalivimhalunisindanlanyasunsondndnsin
Juddudawiisnenaananuaniunna Usenaulumediulsenaudes 4 Judiu fadl
1 Screen cloth WududrunyinvinauwendwlanUasuvsandniom

'
v v

a ) %
N3UAIUUNDY
2 Lower flange ududunvimiinfige Screen cloth Tiaadialy

MUY Upper flange
3 Upper flangeldufiudufiviimiingdn Screen cloth lomaiiald

9UWAY Lower flange
4 Supporting Screen (JuBudruivimtnfisessuiwinliiu

Screen cloth

A7 3.34 drulsenaugesuedya Filter
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o  eaa

3.6.2.4 9 Outlet product Lugunsaliviivihilunsdndeawansiosiig
9anNLAIedns Usenevludediuusynautes 3 Jud sl
1 Big V clamp ring Wusugruiivhmiiilun1sén supporting
Screen ARy Bottom cover
2 Bottom cover [uguduiiviminilunissunanSneifinfiniuns
SouLEIEEueeNINIASaITNS

3 Tapping ball Wududuiviwinnlunsnssunnlinans iy

Fdunaunszanasieanin

Al 3.35 dhulszneugosvasya Outlet product

3.7 MydaeiaudAyvasudlugunsallunsasssuuday

weliAnUszdnsnnlunisnsivaeuiasnisgontngesny) NMsdna1auaudAy

o

o Y

voagudIugUnTallundazsruvdesvanaseedns lagldisnislvradediaiindn

v
a

(Weighted Average) 9nsnauaivia 4 anu (@3mil, 2537) lnelmiudssyndldlunuided

Wneuding 4 a1y bawa 1) anuundeglunisldanutudiugunsal 2) sientudiu

gunsal 3) szeznanldlunisgenusuvseilfsunaunuiudiugunsal uay 4) nansenusie

FugdrugunIaldullieTudunfiasuinnudsriy N1sHAsuIANEAYveITuEIY

cal [J v dy
Q‘UﬂiﬂmgﬂLLUUﬁiJﬂ']ﬂ‘Uﬂ'ﬁﬂ’m’lmﬂ\‘iu

4 4
CC=> w,X, /> w,
n=1 n=1

lagfl  CC fio AadAsfudIugUNSalid1Asy

W, fio Hapaudsdminvaun X,

X, Ao Azwuuvaunuann n llumsussiiugudiugunsal
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dwsuneazideavenarinisliazuuunldlunsinaduanuddyvestudiugunsalluus
avsruugasanInesunelagiall
3.7.1 wawinnuunnteslunistdnuiudiugunsal \uladenisnivunanisglu

nsldnuvensastudugunsal Insuwaninuazidunveseiuazunlufin s 3.2

dl L 4 14 Qy 1 L4
#1319 3.1 Lﬂm‘ﬂﬂ’l'WZLIlI’]ﬂ‘UE)EJi‘lJﬂWﬂ%QWUGUUﬁ'JUQUﬂim

auundaglunisldau (W) AZUUY
1. | wansn1sldanududiuaunsaliiug 100 wWesidud Waipsosdnsviieu 4

wansn1sldauiudIuaUnsaliug 75 wWesidud walifia 100 wWesidud

2 3
3. | wansnsldudiugunsaliiug 50 Wosidus uilita 75 wWesidus 2
4 1

wanensldanududugUnsaliug iy 50 wWesidud

3.7.2 naisavesdudiugunsal iunisivuaademeiusavesusasdudiu

L3 a (% v a
gunsal lneuanisneazdenvedseiunzuuulufmIsem 3.3

A5 3.2 InauasIAvestudugUnTel (USusmanudelauauiusuasaudng, 2552)

59M1909%udwaUnsal (W2) ALY

1. | WEAISIAIUINAIT 30,000 UM il
2. | h@m9s1ANeawe 10,001 - 30,000 U 3
3. | wW@A9IAIFILA 2,001 - 10,000 UMW 2
q 1

WARISIALRYN T 2,000 um

3.7.3 inaueissugnanfidlunisdenusuvisewdsunaunuiiudiugunsal lagiansan
nTudngunsainldlunisdenusunay wazingounsulilavsiansanssesiiailunis

=~ a o o A
Waguuaanaunu LLa@ﬁﬁT&JazL@EJ@I“UaﬂigﬂUﬂgLLuu1u@Q(ﬂ"li']QV] 3.4

M13°99 3.3 inauisvezanlglunsgounsuriaasunaunuiudiugunsal

szezaildlunsdeunsuvizerdsy AZUUY
1. | Wnailunsgeuusuvideidsugunsalinnndt 120 w1 4
2. | Wnalunsteuneumiedsugunnifaud 61 - 120 i 3
3. | nalunmsdeunsumieidsugunsaifaud 31 - 60 il 2
a. | Tnanlumstesuemiewasugunsallitiu 30 undi 1
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3.7.4 nINaNSENUABTUAINQUNTAIIN T WaTudiunfiansaninanuideme lag

= Y} o =
LL?WNT]EJQ%L@EJ@?JEN?%WU@%LL'U‘UGL‘HW\TW']TN‘W 3.5

a;' I3 -] o s 2 A a a =
M990 3.4 Lﬂm"mmaﬂi%WUmasﬁuaju@qﬂﬂiﬁuau5] FUBDYUSAIUNNINTUIARAITULET-KRY

szeziaanidlumsdauusavivaasu AZLULY
1. | nsgnusetudiugunsaidu 1n3e3dns ldanunsasniiunisudnsialula 4

Linsenusdedudiugunsalouy wissdnsliaunsasiliunisudnsdalule

2 3
3. | nsgnusatudIugUNInduY n3esdnsanInsaaLiunsansialula 2
4. | Winsgnusedudiugunsalduy wissdnsaunsaandunisndsselule 1

allanusadnenanisusediunisdnaiduauddyresdudiuaunsal luusias

SYUUEREUDLATDIINSIAEIEITNNISANLRALEI9UINLN WTATEAUAINULEE (Risk Evaluation)

'
0 W =

AUERUANUEATLUTlARST

1. AnudAyddu A lisunisenlaldluiigesnviduednad
2. anudrdasu B lesunisienlaldlutigednwineauais

3. Anuddasu C tasunmsontaldlutngeshwliunn @3sed, 2537)

Feanusaagunalananandlunisni 3.6

M13799 3.5 nainsiuanguansuaudAyvestudIugUnsal (A35e, 2537)

n15u:u'anejuﬂmué’ﬂﬁ’ﬁyﬂaaﬁudauqﬂniaﬁ ALade AUAATY
wlaldlumsiizesnwas (@rdayun) >2.75 A
laldlunisunsssnwineaunds (@dyuiunan) 2.01-2.74 B
laldlunisungssnntes (drdnles) < 2.00 C

1%
o Y LY

dnsunanagaininvednaeiluaunsiswunag3delavinisimuslagfnlininud Ay
[ 1 o’t:l'd 1 d‘ [ 1 A
fluusiazLnaNNLANYINAUNEIRD
Mrualinaaaudaiminvesnme W, = 2.5
1NIBNTUTEEUNMTIRARUAINE Ay v udINgUNTAltIeRY anusaTey
ANNAA YT UAILgUNsAlluLsaY TEUUE 08YRNATEY Homo GEA waglAsad Sieving Land

LAAILUANSI9N 3.7 hay 3.8



P3N 3.6 HAIATIwRALdALveITudIugUnTalluLsa ST ULERELATEY Homo GEA

WNUNFRAUl LT AZLUL

L Auady | adu
gunsnieog WUUEN | AWEN

: W1 | w2 | W3 | Wi ¥ o

UINUN ALY

25 25 25 2.5

4 Drive End a4 3 a4 a4 3.75 A
Ym Lubrication System 4 3 4 4 3.75 A
M Transmission Body 4 3 3 4 35 A
9¥m Compression Head 3 3 3 3 3 A
Yn Stage Homogenizing Group 3 3 3 3 3 A
¥n Water System 3 2 3 2 2.5 B
9¥m Relief Valve 3 2 3 2 25 B
Y9 Pneumatic System 3 2 2 3 2.5 B
%" Manifold Group 3 1 2 2 2 C
9m Outlet Flange Group 3 1 2 2 2 C

r-:l' a L4 o w ‘;/ 1 J 1 = . .
#1319 3.7 NﬁnLﬂi’]3‘1/1?1’3’1&18’]ﬂELJJGUEN?IU&’JUQUﬂiQﬂULLW@%iSUU‘EJEJEJLﬂiEN Sieving

WnUNFnAulaLaTAZ MUY

S Anade | ddu
aunsalgay LUUAN | A1udN
: W1 W2 W3 wa Y . o
149n Aty
2.5 2.5 2.5 2.5
Y0 Vibration q 3 q 3 35 A
% Filter a | 3 | 3 | 3 | 325 A
9 Inlet product q 2 2 2 2.5 B
9m Outlet product a4 2 2 2 2.5 B

78

ayunislimzuuuaudfyvesdudiugunsalluisazsysuutesranias Homo GEANUT

9n Drive End, 4# Lubrication System, 4@ Transmission Body, % Compression Head

uazyn Stage Homogenizing Group LJududiugunsaliieglunguainudesings (Critical)

JEAU A UaznshinsuuunnudAyvestudiugunialluisasssuugesvetases Sieving
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wuin 9 Vibration  wawya Filtter 1 ududugUnsaifieglunguannudesings (Critical)
swiu A avdesuftRnisudlouasdostundeniasniiunisudsuulasme 199568 dadlésu
nstelaldlunistngesnuniuegned
armmamiaqﬂmif{i’mmﬁmé”]é’umma‘hﬁzgsuaa%u?huqﬂﬂiai H398v09l5991u
fegns Idvhnindentudiugunsaiidanuddgunniianvenedos Homo GEA fe 9
Drive End, 9@ Lubrication System, % Transmission Body, 14n Compression Head W&

Yn Stage Homogenizing Group LaviA3as Sieving A® Y9 Vibration wasyn Filter 1

[ 2 a

?JLﬂﬁW%MﬂﬂJaﬂUﬂJSﬂ’J’]QJLﬁEJM"IEJLLﬁ%ﬁ’]L‘ViG! SAITIATIEANINANTENUVDIAULFY W8T

q
[ '

a = = o o a o o/ = Y N LY dy
LﬂWUULW@‘LJ’]VLUﬂ’]Wu@LW@UﬂIUﬂquWEQiﬂUWLﬂi@ﬂ"\]ﬂiﬂLﬁﬂﬂ%ﬁN@ﬂu

3.8 N13sTUAMNANMA luLsassTuUdaY (Functional Failure)

naanlAvinNIsIuNdIuUTENa UL 8B ATRIANTO BN TUSTUULDE NI LIS

3

P AtUNSIUTuFITeN 7 naunalaf1NUASEAUAINNLELIVDILARSTUAIULDUVDY

va o

LA3BIINIRAD JIlaviNNIsTATIEiierinnssTyANAUWaT (Functional  Failure) 4

Y
(2

a ‘g d‘ a ! 1 o 4 t:l' . Ql' Y o ¥
9199 ARt T LgUNsallusEuLgoEYIAUAIUMENT (Functions) ilavinniseenuuul’
1ng9198931nU T2 TRLATRIINITVYARNLEUAINITIN 3.9 Uag 3.10 aunsafazasunalane

kAR ATUNNIANLIN 2 M99 R LAZAIANUIN Y AN U

M13999 3.9 Usedinnstninvestudiugunsalluusazseuugosvaaunias Homo GEA Tudl

W.A.2558

SUnsaleie ﬁwuauﬂ;ssﬁﬁm saui’ammim f:i’wéj'uu

| (A39) anau(uN) AANEALY
9m Drive End 1 525 A
Ym Lubrication System 4 770 A
M Transmission Body 2 450 A
9¥m Compression Head 4 630 A
Ym Stage Homogenizing Group 0 0 A
Y¥m Valve Group 0 0 B
Yn Water System 1 60 B
%n Relief Valve 0 0 B
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M13999 3.9 Usedinstninvestudiugunsallusagseuugosvaanias Homo GEA Tudl
W.A1.2558 (10)

. U150 JIUNAMEN ol
uUNIUYDY Y A o o
(A39) ANLAU(UMN) AANEALY
¥» Pneumatic System 0 0 B
%¥m Manifold Group 0 0 C
9m Outlet Flange Group 0 0 C

M1399 3.10 UseTamstrgnvesdudiugunsalluisas seuugauvannsed Sieving Tl w.a,

2558
o JIUIUNITTT SAUIANRYA Anvu
aunIlYaY ¥ - . o o
’ (A39) ANLAW(WIN) ANEARY
Yo Vibration 2 392 A
(2 Filter 1 155 A
¥ Inlet product 0 0 B
9m Outlet product 0 0 B

3.9 MIaF1eIzUUUNgeSnIVUNUEIUANMNYRED

Tneluasdnsanlnajsisnistesiuiigmnisindedlaglimisfonisinsgsin
angnsadesegndussuuidmanouszdnsnmueinisunedng mewmnfinas RCM
FaldgminlFatuayilunisssynalnafidsmasionstigademeesdudiunasainsnssy
Aanssumsthpednuidedesduldegrammzan faannsntluganuiiuszansamuay
Usvavsralumstgssnwld (Gsednd, 2505 waglnea, 2554)

3.9.1 wmslunsdenisn1sungesnw %uﬁlauiuﬂ’]ﬁlﬁaﬂLﬂﬂﬁﬂﬂ’]‘ﬁﬂ’ljx‘ﬁﬂw’lﬁ
wangauiuAuanvaEANUEeIY (Failure Mode) TidfiuanunseauuazANa1unsalunig

sfiusulagld ROM methodology Logic (Andrew K.S. jar dine, 2006) fan1wil 3.51



nMsU1595nW

= = o
LABNLAIBDNVNT

A 4

a < ¥ a =l & A 1
feudululamanatianiomaasygamansusely
WNNISUIRSNPNUAN INATAINITANTIFTUADIY

= v o = 1%
gaydelunihnmsldnunanadls

A

ATUANIN

N5U§93N¥IReU

A

A 4

= @ 1Y a =) 6 A 1
fienudululimamatianiomaasugaansvsoly
MNNSTRNLTNENTANUNUTEATA MY BT UEIY

gunsal LileanAudesnazinanudumadle

U

a4 &
NI URBUTUEIUAY

A

A 4

a 1d 1% a Gl [
fenudululamamediavsenaasygaans

okl Mazdsutuaiugunsnlieanainudes

PaginanuaLaile

U

YouLoLAY

Al 3.36 NSTUIUNTT RCM Methodology Logic

17{3!] : Jardaine, Andrew K.S., and Albert H.C. Tsang., Maintenance Replacement and

81

Reliability Theory and Application (Baca Raton Florida : Taylor & Francis Group, 2006),

nsdenauiipiimiidunisdennuiipdnwaiuteulamasegaans wazaiy

(Condition-Based Maintenance

Jululimanaie wedanisiigedneiazdanldfiasande 1. mstiudnvaiuanin

CBM), 2. n1sungednwimuseuldan (Time-Based
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Maintenance : TBM) 3. maiUasufudauniusounan (Time-Based Discard : TBD) 4. N3
gouilaldeme (Run to Failure : RTF)

3.9.2 MImmuaYesEEeanuiIgsnedleiu lagdulvg A1 Mean Time
Between Failure aggnlfifutiugiulunismmuseunailunstisednuidedestu d
wumnsiilalldlideyaiiieatunansgnunmafivengmsldaildunmnnitan nsuanias
wuulyadeglidoyanisuanuasermidemeiusiugiunnit lnsaranundeds (R (1)

AN1150AUILANANNTHT
R(t)=1-F(t)

d' A o = o [y = [ (Y =
Wie F(t) ARERTIANULESMEUBITTUUINEUNUNANTLTUDNTINITNTEIUANBY AIUEENTY
(Failure distribution) wuuWugIU auyRgIuIIAIANgnsINSTIAEEme esulelame

AUNTANURUILUULUY Exponential waqagle
1 F
R(t)=e =g 7t

198 F Ap 9M51ANUEeNe kae M AaA1 MRBF AauuaginAuiaNvidngauluniswn

ATIRARUAN TN TEAUAILE g liaINaNNTT
t=-InR(t)x MTBF

NnUsziRnmsten1gadnwaiesdnayagnaulul we. 2558 Laguuamansiden
uunsgeNthssinwLeIesing 1aew13s RCM methodology Logic snsaufunisiansaniy
duvesalddefionaintudodonuuamadunsdentizednudug hillanuduaiiieda
Tnelssausognadinsnaldinelunsduiunudedelud

1. Tssnushegneiinsanussosmiinnuade 50 v /au /4ol

2. naldlunswannansueiaese1nsuan SD#3 agjﬁ 3,000 Alansa /4lus

3. flsveawanAtusiogn 40% vesdunuvideAnluiy 60,000 U /Al

INTBYATNAU ANNTOAIUAAT MTBF waziluinaununisgeut13einy
Lﬁ'%@q%’ﬂﬂmm'a5§uﬁauéaaﬁﬁszé’usuaqmmﬁﬂﬁigga Iglunianuan @ a5 @ wae
ANANLAN Bl AN5197

Fafufideletmunsuuuumstissnulnesjaiiunnudndeiedugudnansdmiy
wiagtudmiifisyduaudesgs Inedmundusuuuunisdonthsinudandidly

AARUIN Y AT 8 WAZAIANUIN 4 M15199 4

o o
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3.10 MsALNUNIFONUI 93 NELATDIANT

INENTUNTAATIRRUEUNTTRUNUITIS NN TTRTeauazHanseny (Failure
Mode Analysis) Tesdusiugenfifiszduamudegs fidelddndunsdeutiasng
Lﬂ%'aﬂ%ﬁ’ﬂﬂu%udawhmﬁﬂﬁ

3.10.1 M3geutngeinwwuy Condition base maintenance

Main motor 831384 Homo GEA 91nnsnTinaeufudiuiitign las

fEungynisveaades Homo GEA wuinavsudnviliAnn15913aves Main motor 41
mnmsianududlly Main motor waz Vibration motor weaA3as Sieving 91nMN3
msmaau%udauﬁﬁﬁm wuamandnivihlhAnnst13aves Vibration motor 3191nn53
aududiluly Vibration motor Fafustanansansavdey Main motor YeiATes Homo
GEA uag Vibration motor ‘UENLW‘%'EN Sieving IalnmsinArnnuduauiuvesuswesing

gunsal Insulator tester mMuNIng Y IEEE Busalianialalisingt 1 wnsleviu

AN 3.37 ipsesdlonTiageumanuiluauiuvesones

3.10.2 Msgeaut15einwILuY Time based maintenance
Stud, Nut vaaLA3as Homo GEA mnn'lsmfmaau??uei'suﬁ?hm Tag
{¥ungyn1599ATee Homo GEA wuinamawaniivinliiiannsgigaves Stud, Nut 3n
MnMsvANAasULaL STl N AUIU I AANSR Fatusiantnsn
ASIVEABUNITNAIUABBULAZNISTURULYBY Stud, Nut ¥8%A389 Homo GEA llaanisld

UsElanosAluN1IATIFEOUNTVAINARDULAS N TTULLLY



] = IS v 1
AN 3.38 LAFTDIUDATIVETIUNTVRINANDULLALNITVULLUU

3.10.3 MsgeNU1395nwILUY Time based discard
Gasket, Valve Group, Plunger Packing, Impact Head, Impact ring,
Passage head, O-ring 3MNN13AsIaFBUTUAILTIT5A Tnedtutgnnsvaaaias Homo
GEA ‘W‘U’hmmqwé’nﬁﬁﬂﬁtﬁﬂmﬁﬁﬂ%m Gasket, Valve Group, Plunger Packing,

Impact Head, Impact ring, Passage head, O-ring {inaNN1sLdoNaNMANNBIYNT T

(%
LY

Aatiudadasiniiuniswisueslnaniuetgnisidan

] ' Jia

AN 3.39 NMSUABUTUFIUANTOULIAN

3.11 nsfvuaukulunisidinsiagaunaznisussendnluldeu

84

MNMsasURan1sInauaNdAyveudugUnsalluszuugesvauaIes Homo

[y

GEA uazn3ed Sieving vadlsenuiiegne fideldldontudiugunsainiseiuanudssgan

TasgrinudnuMzaUEEELATEMnYBINSIEEY
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NAN1SAEUNI5IY

[

Tuunit 3 Tananfani1saeduaruninlins1uInese9dnsnidseaualIudfg

<

(Machine Critical, MC) 1Mn3gAU A NdIHaRBNTEYLFEVDINTEUIUNTHARTIUATUUNY

o

egvalssuiietne feawnies Homo GEA waziedes Sieving duluniosdnsiidanuddy
unnuaziiuseiinsmgauuugnidugegs uazasiagldfunmsudludueieusn lnglfuans
Mwazdenfsrfunsindenuasiinsziedsdnsmumninganaslinsgintifive sty
dudoslunsiazdiuveaniosing
Tuunasdunisimuausunisdenthssinsiaiesinsaunanisiinseidun
awnafiuiasslunisiinnsdemevonaiesinisieisnsiinseienisdndes filia
(Failure Mode Effect Analysis : FMEA) Y9ITUAIYDIUDIUASET Homo GEA Wawlp3es
Sieving thieyafilduninsndenisnmsdenthssinuilmnzaufuaudnuvazanuidenis
(Failure Mode) 11435015 RCM methodology (Andrew K.S., 2006) lnaasdisalgane
Tumstenthgednviaiesing ssoznanililunsgeuiigednuitannsailiaiednedennn
LHUN13ANTEUNT kagduiuniinauY 19Ny §903l 59 UAI9E19 LagATlatagnRumny

' ] a =~ dll o a a a a Y v |
igﬁﬁqﬂﬂqaﬁy/LﬁUI@ﬂ’]aLﬂJ@Lﬂi@ﬂﬁ]ﬂﬁlﬂ@ﬂ’]ﬁ/‘q@%ﬂLQUL‘UTEJULV]U‘Uﬂ Uﬂ'ﬂ%"i]']fﬂﬂﬂ’]ﬁ‘?ﬁ@ll

(%
a

Un393nwA389dnT Feaglaislunisgenuigasnuwasesinslundastududosvatasodding
PnuFilivnunisgeninsnwiesednsmuurunstentizesnwnlandlluagyiingg
el

4.1 HAN3LAANITNITPNUN T NETIMNITENNUAMAN BAILAULTENNY

Tunsisuuuumsdemigssnulasgatuauiidofiodugudnasiuusiasia
dugosvonninainsiifimudssgs Wegniinfinsanandlddefienafnduannsten
ﬂﬂgﬁﬂ@ﬁhéWﬂaamué’wmzmnﬁam8 (Failure Mode) 57uAU75 RCM Methodology
Logic Tnuanslilunsnsdi 4.1 uaz 4.2
MW :  CBM A n1steaningesnwauanIn

RTF fia msgaairssinuiiloianiside
TBM fia MsgautngeinuInnusaulIan

TBD Ao WasuIUdIun1N5auLIa0
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M1597 4.1 ANTNUAAIHANSIRNISNsgenU15esnwIATesdnNs Homo GEA

o o d o, N139UUNTITAWILTS r
ANRUN YUFIULDY . suuuu AUE
Unsriu v
Overhaul uataoslnl TBM Yearly
1 Main motor 5 . Half
Waeu Bearing U910tn89 TBD
yearly
2 Pulley G]i’Jﬁ]L%ﬂﬂﬂ?Wﬂ’J’]@Jﬁ@JyJ’iiﬁ TBM Monthly
3| Belt Wavueylvayn Belt TBD Yearly
ATIiANNSANaeUBY
4 Gear box a oA s TBM Monthly
Woangs
< o .
_ MIINTANITNIUYBS Oil
5 Oil pump TBM Monthly
pump
aT1dANsTvaves
6 Heat exchange TBM Monthly
Heat exchange
neAa1s Oil filter TBM Quarterly
7 Oil filter J )
Waguezluaya Oil filter TBD Yearly
_ ATIEANTTYI9ILaRe Oil
8 Oil pressure sensor TBM Monthly
pressure sensor
9 | Oil level drseseglva Oil level RTF -
10 Crankshaft mamﬁmamwmmauyizﬁ TBM Monthly
11 Connection rod mawﬁﬂamwmmauyizﬁ TBM Monthly
12 Pistons mawﬁﬂamwmmauyizﬁ TBM Monthly
13 | Bearing Lﬂ?ﬂiwaﬂ‘wéﬁqm Bearing TBD Yearly
14 | Gasket Wasueylvayn Gasket TBD Yearly
Wasueglvayn Valve
15 Valve Group ! 8D Yearly
Group
16 Plunger Group G]ﬁ’J’ﬂL%ﬂﬁﬂ’lWﬂTmﬂNUuiﬂj TBM Monthly
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M3199 4.1 M 1MERINANITEENIENNSTeNUN SN ¥ ILATEIdNS Homo GEA (#iB)

o o d o, N139UUNTITAWILTS r
A1AUN YUAIULDY ' suuuu AIUA
Unsriu v
17 | Gaskets Wasueylvayn Gasket TBD Yearly
. \Wasueylwayn Plunger
18 Plunger Packing ) ! TBD Yearly
Packing
19 Flange G]i’Jﬁ]L%ﬂﬂﬂ?Wﬂ’J’]@Jﬁ@JyJ’iiﬁ TBM Monthly
20 Stud, Nut G]i’Jﬁ]L%ﬂﬂﬂ?Wﬂ’J’]@Jﬁ@JyJ’iiﬁ TBM Monthly
Homogenizing o .
21 AFTIYATANINAINENY T TBM Monthly
chamber N
22 Guide G]i’Jﬁ]L%ﬂﬂﬂ?Wﬂ’J’]@Jﬁ@JyJ’iiﬁ TBM Monthly
\Wasweylvayn Impact
23 ! TBD Yearly
Impact Head Head
Wasueglvayn Impact
24 _ . ! TBD Yearly
Impact ring rng
Wasueylvayn Passage
25 ! TBD Yearly
Passage head head
26 | Gasket Lﬂﬁlsuaﬂwdm Gasket TBD Yearly
27 O-ring Lﬂgauaﬂwéﬁqm O-ring TBD Yearly
28 Impact ring housing mamﬁmamwmmauyizﬁ TBM Monthly
29 Bushing mawﬁﬂamwmmauyizﬁ TBM Monthly
30 Stud, Nut, Screw mwm”immwmmauymﬁ TBM Monthly
31 Fxtension mawﬁﬂamwmmauyizﬁ TBM Monthly
32 Flange mawﬁﬂamwmmauyizﬁ TBM Monthly
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M597 4.2 ANTNUEAIHNANSIEENTTNITeNU1393 N ATeIdNT Sieving

o o d o, N139UUNTITAWILTS r
AUy YUAIUYDY " suuuu AIUE
Unsriu v
[ 1 I
AFIWTAAIAINUUUAUIU
P CBM Yearly
YDIUDLHDT
1 Vibration motor
4 - . Half
WaguanUuuauaLnes TBD
v yearly
2 Vibro body G]i’Jﬁ]L%ﬂﬂﬂ?Wﬂ’J’]@Jﬁ@JyJ’iiﬁ TBM Monthly
3 Rubber pad G]i’Jﬁ]L%ﬂﬂﬂ?Wﬂ’J’]@Jﬁ@JyJ’iiﬁ TBM Monthly
a4 Base mwﬁmmwmmaugmﬁ TBM Monthly
5 Spring dsesezlva Spring RTF -
6 Dust cover mwﬁmmwmmaugmﬁ TBM Monthly
7 Upper frame mamﬁmamwmmauyizﬁ TBM Monthly
_ ATIdRanINANNELYTa]
8 Small V clamp ring o v TBM Quarterly
YBINILILA
ATIATANTANVIAYDILHY
9 Screen cloth TBM Monthly
Screen cloth
ATIEANSAANERIYBY
10 Lower flange ~ TBM Monthly
UBNLA
ATIATANISAANERITDS
11 Upper flange d TBM Monthly
UM
12 Supporting Screen G]ﬁ’J’ﬂL%ﬂﬁﬂ’lWﬂTmﬂNUuiﬂj CBM Monthly
ATIATANINALENY T
13 Big V clamp ring o v TBM Quarterly
VBDINILILA
14 | Bottom cover ATINTAANNAINALY DI TBM Monthly
15 Tapping ball \Wasuy Tapping ball 8D Yearly
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4.2 nMyasnaununsgasUisesnwaTasdnsuazn1sinluldeu

TumsaauazUsulsausumsdesthsssnuiesesing fideuagiivaulsihunmns
gou1ge¥nvadesinsiu s?fqé’a"Laﬂéfﬁmiﬁmum?%‘misziamﬂﬂqﬂ%’mmﬁmmsaﬂmwiaz%u
duges fuaaslunianuan 4 /il 9.2 uag 9.3 idiunmsuuussuasimuauAunng
sej'amﬂm%’ﬂmLﬂ%iaﬁﬂﬂﬁmmzauﬁuﬁumu‘ﬁ'é’ﬂﬁ’fgLLazaamé’aqﬁ’umiﬁwmﬁﬁﬂuﬂﬁ]ﬁ;ﬁu
wazeuiuaumsdeiiigsinuiadosdnsluldnuldfinsdnduneded

4.2.1 suiumsdaviusunisteiniigednwieiesdng Tnsvinsudusunisden
thysdnwiaiesdnsoondsil

4.2.1.1 Monthly fe ununsgostsinwaTesdnsUssdusazifiou
4.2.1.2 Quarterly fla uuMIgou1gadnwIATosdnTUsEdmn 3 ey
4.2.1.3 Half yearly fio unumstesthgesnwiadesinsuszdmn 6 ifeu
4.2.1.4 Yearly Ao ununsgoutissinwiaiesdnsuszdmn

Fauansfiegnalidsguil 4.1 faguil 4.2 MnusumsdenthseinwaTesdngAnm

a 1 1 o

ugegeutrzuasesdnsiansadiaiiunislansmiuseunanivualy wasununs

[ 1 o

%iauﬂwgq%’ﬂmsmmwaﬂws%udauqﬂﬂiﬂiﬁﬁmiymamsmammaam’%laq%’ﬂ'ﬁﬁmﬂé’%’u NIQLA
$nwn uAndsainnisiiemdnnistenvigesnuilaessainuiniededugudnataun
Uspgndld Sailidudugunsaififiauddyldsunisquatnunfivmnzan uasunusuden
ﬁﬁq%’ﬂmLﬂ%a%’mﬁumﬁuﬁmsﬁiamﬂﬁq%’ﬂ‘mLﬂ%ﬁﬂiﬁ?u%Lﬁumsﬂwgq%’ﬂmmuamwmuﬁ
NUNSUTESNEIANLTOULIAN

1.2.2 fuflumsilneusimiinauinsdentigsdnviaieadns Wianuianandlaly
wuvsnsUfoRuartureulunisquainwiaiasinsfignios Taslévinnisiinousuituay
Prateaigainuiatesinsieuthluuiun vdsndifimsthuugouthsssnululdanuudn
wfinsfamunanisdidununuuaunsgoutisnuiedosing sauildsusaueniu
Auuazdoiausuuzanninuisdeithsssnyiassdnsud i fulsumunsgen

Ur3esnuwasesdnsiidusednsamunngadu



Fowndoains :

3MIA3eaINS : HO 5504

4
HNLIAVANTOI :

Homo GEA
i S Jw vy : I conedilians : sp3 damars
it HANIATIVNEN : 3
dh M FEmsasein 3 Pyt / Ty sihlsznouiunoumsasierin
anatin Und | Ao
1 ™M nawEncnmn ey el s ianion Homo GEA Check iianmmini
2 ™M Az iy i p Check Hanmlni
3 M AN mA Yol Pressure Gange Check iicnming
4 M o i Cheek Tnming
5 M AIUERAN I WIS Regulator Check fanming
6 M ATINFAEN A WIS Spring housing Check fiianmlnd
7 M asandnnmnawmysol Spring Check Sn alnd
8 M ASIFNANTAWINNIT Shat Check Hammlng
9 M AR AT Valve seat Check nmlind
10 M AT ERTIR W O-ring Check nmlng
" ™M A eFAT AT Nozzle Check i ming
2 ™M TR IO Water solcroid valve Check cnmming
3 ™M ATINFAT IR Water filter Check e mind
1 M AT N3O Extension Check [ mlod
15 M SIS TNAT I3 Bushing Check [Tenmind
16 ™M ATINEACN AT Impact ring housing Check i ming
17 M anedncamanumyId Guide Cheek Hanmind
15 M v il izing chamber Cheek anmming
19 Y AvIvEAT TR Wy stz i Swd, Nut, Screw Cheek [fenmin
20 M Av IR IR Iyl Flange Check [fienmalod
2 M ATIFRAN TR Plunger Group Check fonmnlng
2 AT AT Pistons Check  + [lammind
23 A3IFATN IR WIS Connection rod Check i ming
3avlao : T : (imiinioe)
ovpiATau : i Cimans /iamfumun)

ENF - 02/2/1 4030y 2558

“
w12

A9 4.1 wandluaunisingesnwwuulmiveanios Homo GEA 71liannnisinsigs

06



Jonoasns : Homo GEA wfandosdng : HO 5504 wnonwnies :
e - wuww: o o o ol : sp3 danery
it wanATINE i %
e SwnIaeEn Fmsanein g ¥ oty / FEmandle hlsznoviuaoumsaniaiin
anedn o | Aendo@d
b7 M ATINFATTAAIMIENIYITE Crankshaft Check ionmmini
25 M AT AT Ol level Check Gunmmind
2 ™M A3 10FANTITIY01 Oil pressure sensor Check e mlni
2 M A3399A0133 7 TH0we1 Heat exchange Check Tanmming
M ATNFANTIINUY1 Ol pump Check i Ini
M anwdnnsimmsvoaiteadiod Check ianmming
30 M azandnn wmnysavoaga Pulley Check o mini
3 Q lifoushni uiunios Homo GEA Change ot
2 Q aeA IR0 AR O fiter Clean nnwazoin
3 Q ansvdams sunivoaco i ene] Check vmmlnd
M " ooz Tnd Bearing woawoinod Change ot
35 Y ez ndyn O-ring Change lioutmi
36 % liouos Tndyn Passage head Change ldoutmi
3 ¥ afdono: iy tmpact ring Change ot
38 v aliioues Tndyn Impact head Change ot
30 v aalilons Plunger packing Change lioulmi
40 Y aldvuezTndyn Valve group Change ot
a v iz Tniyn Gasket Change ldouti
2 v ooz i Bearing uniCrankshafi Change ot
3 v vz Tndyn Oil filier Change alouli
4 Y ulduuos Tniyn Bel Change fdonti
45 v M Overhaul Hoi0T Overhaul + 111073 Overhaul uoani Tni
a5 lau: e ~ (amimni)
oyialao: Fuit : (rans /amhusum

ENF - 02/2/1 45103 2558

a9 4.1 wanslununisisssnviiuulnizeanes Homo GEA Nliannsiasey (de)

A
i 22

16



Yon304dn3 : Sieving

aNam3oadng : SL 5602

Hingavnied :

o : Lao Song W/ 1Y £ LS-1200-18 anuiilFam : sp3 duwan
adluns &
iy 3 Tunsasedn FEmamnenin amsgummodn phlszneviuaounisanoria
anoin
L M 3 andinen I iy Isivee Vibro body Check fermwind
2 M 3 aufanimn imiyEve s Rubber pad Check fanmlnd
3 M ;|11||§n:;n|;|;\;;u;u\;1ni;xna Bau Check anmed
- 4 M nnn%umv;n-nmﬂuumium Spring Check fanmlnd
s M 379N 1N 211 30RUBS Dust cover Check fannulnd
Ex et v 0 R e o
6 M 319N 1NN 211y 30IUBS Upper frame Check e mlndt
777"7 4 MV mwﬁnuﬁnmnﬂsam&n Soreen cloth Check annnled
8‘ M 3e 1;11;|§r;n|:nn|u€1;n4uﬁnﬁ;xvae Lower flange Check fianmlnd
9 M 93190 13AM 029D R BAYBL Upper fange Check [Fmamng
10 M [n3avidman NIy 3603 Supporting Screen Check ern st
i M mnn‘}nnmmnunu“mi;m} Bom;m e Check lanmnd
i Q n31viEan Iy eive T eIBaves Small V clamp ik Samming
ring
13 Q Check inannled
39 Inn Iy seivanioaBaved Big V damp ring]
[ | H aldsugnDunoaiomed Vibrtion motor Change |o/fowtwi ;
15 ldou Tapping ball T Change doulni
gl [a39vdiimnnuihmuauveomed Vibation motor Check ilonmlodt

s lag:

(¥amming)

(rans /miueun)

oy lag:

ENF - 02/2/1 uniwny 2559

o
Wi 11

N ° ) ' = . . aly v a ¢
AN 4.2 LLﬁWQIUQ']Uﬂ'WiU']EQ?ﬂU']LLUUIVﬂJ’U@QLﬂi@ﬂ Slevmg Vllﬂﬁ]ﬂﬂﬂﬁ%ﬂiﬂ%‘lﬂ
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Woldununisdeutrgssnwaiundnnisdeniisesnelaeysainuiigedodu
AUENA1LE NfinuganU1RsnyLATesdns tnadunisdeutisesnnuuruilangld

Faguil 4.3 wag 4.4

A 4.4 fegen1stenUseinwlATes Sieving

4.3 Han15ALIUY

TunsdnfiunisAnuidedliinisinvdeyauasaununisgeuiizeinuias
gatfumnuindefolfuguinansiifulssnuinesna Tssnuemsvihusiauururlesiienans
so#3 lngldwvstalunsinnasendu 2 923 fis nsaliunisneunsusulgaununs
donthssdnuiaiesinsdaiudusiiounnsey we. 2558 Aufousuanay wa. 2558 uay
panIsA Ll uUiuUuEuMsTes1gadnuaTesdng Rausifeusnsiau wa. 2559
fudoudsnan wa. 2559 laglunsdndunsineided Iihiendnmanundeulunisld
NUeNA3EIdNT (Machine Availability) wazanadenisldeuaieddns (Mean Time

between Failure: MTBF) usidianan1sided Inonanwanisadunulasnsalul



M13N 4.3 A15uanIA1gnTIANNneNltuTeNATRIINIReUUTUUTIMNUNN SN

Un395n11AT89 Homo GEA Ua Sieving

Homo GEA uag Sieving (Raun1susulse)
nanfiA3osdnsiin . . v e
» - nansunselunis | dmsianunseuly
LABU NSREARALAY . - B
' 11974 (1) NUVDUATDIANT (%)
(W)
1.m.-58 0 34,915 100.00%
N.W.-58 305 30,780 99.01%
1.m.-58 0 36,800 100.00%
b.8.-58 245 33,240 99.26%
W.A.-58 155 40,285 99.62%
1.8.-58 960 31,295 96.93%
N.A.-58 110 35,405 99.69%
d.n.-58 355 28,970 98.77%
LaﬁaﬁaLﬁau 266 33,961 99.16%

M3NT 4.4 ansuansmdnsianunsedlinuveunIesdnImdulTHLNTYeY

Un393n9 A58 Homo GEA uaw Sieving

Homo GEA uag Sieving (1aan15uUsuUse)
naesesdnsiin . . v o
. - nasuNsEluns | ansiaunseuly
WoU ANSUYNANLAY X . X .
v 11197% (U9N) UVDILATDINT (%)
(W)
1.m.-59 0 36,945 100.00%
N.W.-59 0 39,226 100.00%
31.0.-59 0 34,535 100.00%
1.8.-59 0 30,000 100.00%
W.A.-59 0 36,7132 100.00%
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M50 4.4 MT1UARAIENTIANUNTEUT TN UVBAATRITN TN W TUUTIHUNNTYBY

U1395nw11AT89 Homo GEA uae Sieving (50)

Homo GEA uag Sieving (Ma4n15U3uU59)
naAIesdnin . . o e
- - nasuNsEluNs | ansiaunseuly
LADU ANSRYARNLAY . . i .
' NN (WIN) NUVDIATDIANT (%)
(W)
1.8.-59 450 33,930 98.67%
N.A.-59 0 33,740 100.00%
d.m.-59 0 38,880 100.00%
Asseliou 56 35,961 99.84%

M3NT 4.5 A5Iuanaataden1sidnunIesdng (MTBF) feudsulsaununisgey

ﬁﬁa%’ﬂmm%ﬂ Homo GEA iLag Sieving

Homo GEA uag Sieving (nounisuiuuse)

§1uALE .
9 4w nansuniselunis .
LADU LATDNINTNEA . - MTBF (1)
- ¥ 19U (UN)
anLau (AY)
1.m.-58 0 34,915 34,915
N.N.-58 1 30,780 15,390
1.0.-58 0 36,800 36,800
13.8.-58 1 33,240 16,620
W.A.-58 1 40,285 20,143
1.8.-58 2 31,295 10,432
N.A.-58 3 35,405 8,851
d.m.-58 1 28,970 14,485
duseLiou 1.13 33961 19,704




M13NN 4.6 1IA1RANITITNULASEIINT (MTBF) asUuUTsNuMsgentnsasnyAIes

Homo GEA l.ag Sieving

Homo GEA uag Sieving (Ma4n15U3uU59)
$1uaumd .
9 4w nansunsylunis .
LADU LATDIANTNYA . - MTBF (1)
- & 711974 (W19)
anLau (A3Y)
1.m.-59 0 36,945 36,945
N.W.-59 0 39,226 39,226
1.A.-59 0 34,535 34,535
b.8.-59 0 30,000 30,000
W.A.-59 0 36,732 36,732
3.8.-59 1 33,930 16,965
A.A.-59 0 33,740 33,740
d.A.-59 0 38,880 38,880
\AReliou 0.13 35,961 33,840

96

M131991 4.7 m3eagunan1siUseuiiey dutin1siananisaiiduau naunsusulse wasras

N15USUUTUHUNSEoUTN 395N ¥ 1LATEY Homo GEA UawlA3ed Sieving

Auilinna neunsUsuUse | viademsuiudse
Sasemuneulunsldnuvenadesdng 99.16% 99.84%
naedsnsldnuadesdng (MTBF) 19,704 33,840
Srununiiiesinangagnidu i) 1.13 0.13

4.4 wamamaauauqamumﬁ%’a

luns@nuwideluasetllainismvueauufigiulun1sidefe n1sUSUUTIMNUAIT

FauU1393nwLATeeInTinelmgun1sgenUnJeuuiug Uit douUssena tily

1383903 (Reliability Centered Maintenance: RCM) agvinliasnsiaunsenlunisligau

Y0aA3D99NT (Machine Availability) WinTU LaztianagaenislduaIndns (Mean Time

between Failure: MTBF) iinau lnglunisvaaevauyigiutiuazlinisnaaeunieainne
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mMsSsuiisuaedsveinguiieds 2 ngunliiludasesaiusieds Paired T - test wuudl

a A4 o ' = . ¥ &
AN UIDLIYNIT NTNAFDUKUUNRIUAYT (One - tailed test) w918 Imammsam

Y

anyRgulacall
NSAvANLFFIU

Ho & Hriaw = Mg (ANAvfiiananeunisusudsaliunndneiungenisususs

WHUN3ERUUN IS NYILATRIANS)

1 v Ao 1 % v 1 U %
Hi : Higu < Huge (AIATUIANANDUNITUIUUTIUDENIUEINITUIUUTIUAUNTT

#auU1395NYILATRIANS)
W8N oy PR ANRBTEIANAREUNTUTUU TN ST 395N ¥ LA 093NS

by AD ANRYIIANANAINITUTUUTIMNUNSEaNUN TSN ILATEIINS

Ufjuas Hy 89U Hy

Y

211 P-Value > Ol 9g9u5U H,
ANA 4.5 NMINAFBUAIYID Paired T — test WUUTRANIIAI UL

lun1snaaeuauyAgIUITiINIUSEULTIgUNANTSALTEENSNBUNTUTUUTIMNUNNS
1 ° 1Y) A4 o = oA I = A a
LTI UATIINTTIYVIWIAFAIUARNDU UNTIAUN WA, 2558 DaLABY AL A,
2558 uagNan13AIuNTNEUSTUUTHRUNNTYaNU 93N B 1LATEIINT AusFaY UNTIAY
WA 2559 fakmau @Ay w.A. 2559 eenluginianfinanddiludunisidnag

sUBUUNSHARTIARNE U Falnanisnaaaunall
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4.4.1 ansrvilinnamdnsianundenlunisldnuresnsesdng (Machine
Availability) 13130180 @TUNANTUTEUIEUATERTIANUNTBUNSIENUYD1ATEIENT
Aoun1sUTUU TN SFNUN395NYIATEY Homo GEA UagiA3ad Sieving LagnaIns

UFUUT UM IgaNUn 39N ¥ LAT8s Homo GEA waziA3ad Sieving Aauanslum1sem 4.8

AN5197 4.8 AN ILAASNANSHUSSUTEUANDRITIANUNSDUNT I UVBLATDI9NT (Machine
Availability) feuuaznaen1sUFuUTHUN1ITaNUI9sn¥IATEY Homo GEA

uazlASed Sieving

\wiau naunsUuUse (%) naaN1sUTUUTe (%)
u.n. 100.00% 100%

.. 99.01% 100%

iL.a. 100.00% 100%

SRS} 99.26% 100%

W.A. 99.62% 100%

.. 96.93% 98.67%

n.A. 99.69% 100%

d.0. 98.77% 100%

\ade 99.16% 99 .84%

ANUTOLANINANTITIATIEIANDATIANUNS DU TUNS TN UVDULATDIINTALITN1SNAEDU

[y

Paired T - test Ingldlusunsumsadndisagudie Wswnsu MINITAB lunisnaaeuldinadisil
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Paired T-Test and CI: Before, After

Paired T for Before - After

N Hean StDev SE HMean
Before 7 99.08400 1.0210 8.3859
After 7 99.8100 8.5027 8.1900

Difference 7 -0.770000 0.599778 0.226695

95% CI for mean difference: (-1.324702, -0.215298)
T-Test of mean difference = 8 {(vs not = 8): T-Value = -3.48 P-Ualue = 8.615

ANA 4.6 NMTAATIEIANDATIANUNSDUTUNSITNUVDUATBIINT LRI Paired T — test

1) feumsUSulTuauIgeuUnJsnwILASeNsiidRaevednsIAUnTeaxlus
1FuveATIINIWINAY 99.16% uaenasUTuUununstont1snwpTednsiiaeie

99999n51ANU N3 aU U5 IENUVRAATIIEINTIVNAU 99.84%

2) Nan1sNAEBUANYRgILAILIT Paired T - test aziiiuAT t @0 -3.40 ,P-Value Ao
0.015 Fatiaunin 0.05 fatuIsUasauyigiu Hy sousuauyAgIu H, AeAdvilinnas
gnsanunenlumsldnuvenaiednsneunisususununsdeningsnwdiaieendn

RN sUFUUTINUNsTaNU159sN v IATe Homo GEA uagiA3ea Sieving aeeiitidneity

198077 0.05

mtuaznuItlunsiteranmsnisdenthgesnviesesdnslaeginnuindefod

o [

Audnatysrenaldlun1susulsanunsgeninzesnuaIesdng a1unsaviiliaens

ANuNSauNsITuYLATeIdnsatusaiuIuls Fuduluanuaisnsianunseulunisly

IUVDWATBITNTTALTU

4.4.2 Anaviinsinnanaaduseninmsdeniy aunsoasunaileuiieuengade
dl d‘ L o ¥ ! U 1 o U dl
Mp3eadnsanusaviauls neunisuSudsaurunsgonU1393n¥1LATEY Homo GEA Uay
1AT84 Sieving Uagnaan1suFulTaauNsgoNtn1esnYIATe Homo GEA Uagla3es

Sieving AdLAAIlUAITIN 4.9
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M399 4.9 MTIKEANANITIUTEULTBULIARALTENINNSEEMEnaukaE NAINITUSUUSS

LHUNN3PRNUNTe5N®LATES Homo GEA UazlaATas Sieving

Wwou AeumsUsulss (W) | wdsmsuTudss (i)
u.n. 34,915 36,945
.. 15,390 39,226
iL.a. 36,800 34,535
SRS} 16,620 30,000
W.A. 20,143 36,732
.. 10,432 16,965
N.A. 8,851 33,740
a.a. 14,485 38,880
BER 19,704 33,840

ANUNTOLERINANITIATIZAIANRAYTENINNBUNSHYNEAI8IDNSNAERU Paired T —

test ImaiﬁUiLLﬂimmNaﬁaﬁﬂL%ﬁ]gﬂﬁ@lﬂmmu MINITAB Tun1snsgaulonasail

Paired T-Test and Cl: Before, After

Paired T for Before - After

N Hean StDev SE HMean
Before 8 197084.5 108576.0 3739.2
After 8 33377.9 7277.3 2572.9

Difference 8 -13673.4 10644.9 3763.5

95% CI for mean difference: (-22572.7, -4774.0)
T-Test of mean difference = 0 (vs not = 8): T-Ualue = -3.63 P-Ualue = 0.008

ANT 4.7 NSAATIEIIANRAYTLNINNBUNSIESNNELALAT Paired T - test

1) AeunsuTulTanunIgeNnTsnwATeRNsiAIRRUIaLRRYTENINNTS
develwiniu 19,704 Wil wagnaelFulsaununisdendrgeinyesesdnsianadeniaiaie

SEWINNNBUMSHFLMNELYINAU 33,840 U7
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2) NanIMndeUANYAFIUAEIT Paired T - test azLiiuen t Ao -3.63 ,P-Value fie
0.008 Fatianin 0.05 FatuIIUasanyigiu Hy sausuauyfgIu H, Aedavilinnarian
RAYTENINNTELMEVDAATRITNINBUNTUTUU TN STouUN T9S A uN I mas

nsUTUUTUHUNSgoNUNeSN®ILATEY Homo GEA uagia3es Sieving aghaiitiaddymnia
adifl 0.05

mtuaznuItlunsiteranmsnisgentngesnviesesdnslaeginnuindeiod
Audnatyszendlilunisusudsaununisgeningesneasesdng awnsavinliiaaie
! = d' v a v = & v o ~
seimademevensesdnsanunsaiiale sudulumuiudnnuanudvesnisvgn

\AsasInIRNAuRaFauanasetaiulan
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Tumsnuauddeiiifaguszasdifiovhnsinwuuamddunsussendldndnnns
goairgefnulaesjatiumuindededuaudnats (Reliability Centered Maintenance:
RCM) Tunsannanfiinainmsdndesuazidomevenaiosinsegungiuiulunssuiunis
wAnAsuion wazdavhuaunisdentisednuidadesiuuuiiugiuninuindedeliy
i3esdnslunszuiunisudnaiufisnfidanuminganiuiniosdnsveslssaufedig
nasanlainsnanindamivedlsiudiiegimuin wnunisgenuieinuludagiuds
PpdszAnsan musdilinseunguyaiidesinisdeutizeinuiliiuiniosding vinls
w3esdnslulssnudiodaduinmsdadesuazidenisveaniesdnsedrangviusuly
nszuUMIHaER lngannsadunaldfedsiiiniesdnsuisussaniiAnnisdndosuazidene
vousdosinsosanesiuiudsamevaniifelud

1. in3esdnsdlngfuedeadnsiifinsldnunnidunaiuuds

2. wesdnsanlnginnsldnuegramin fnsudnnaen 2¢ F9lus Jedinisidu
soilosmnantiadion Viliedosinsinisinuse uasdonanmuinnitung

3. Awansalunstentigadnuaiesinsvestisivhnmstenthsausasaui
UszaunsalwazanudiuiglunistenwriiadesdnsunasUssinvilimiiousu Tnefigneiid
Uszaumsaitesuarlitruulumsdouusiiaiosinsagldinatlunsudludunaiuuuay
o1viliiAnensiadasselies

4. vINIRRUNIsTaNUIsn e dideaiuegruluszsuy

dielildnanuingUszsasdunsuddedildmunly fidedaldduiunisuiulge
unun1sgeutgenudedostuienisihmanmaiissinulaggaduanuindedeidu
AudnananUszgndld deuszneulufedunoudieluil

1. Fnwanmnsdnidunureddssnunsdfnvuasiinseidamiiae

2. AinwmaufuazsmAdefifedosiunmsthsesnm

3. vinadeniadesinsiidmansenusedamiliia
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4. ANy TudIuYeIATIdNTUAL SEYMINTINT ST
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LAT1ZRAINAULRAIVDITUAIUVDILATDITNTLATINAIAUAIIUA A VOITUAIU
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8. Bonwaliamathgsinulnenslivinnsteuthgsinvuuiugiuemnuiidede
9. fnvhununisthgednwlffuiuduvenadosdnsuazinluldfuiaiosdnsves
lsanunsalfine
10. ayunanisaiunmsIdelaglddviliananisaniuny ldundnsanunsedlunis
THurenn3odns (Machine Availability) waziaaiuneunisidenis (Mean Time
between Failure: MTBF)
Mndunounisiniiuaundne 4
T5an1uiegs dswaliianunsoannaigapdeiitinnsdadeanazidomoaslateanunsoasy

HabARssalUil
5.1 a5Uuaziansalnansivy

NHANIIALIUNTITENUINATEs Homo GEA ua Sieving lulssanundnanisvi
uwanuuniudossiasne Wuadesdnsiildgnidenuifiovhnisideluadsi duedos Homo
GEA aansnsuunduuszneveanduszuudesld 11 szuuden 32 Tudimgunsal uas
\A30d Sieving amnsnsuundulszneusenliussuudosld 4 szuudes 9 Fudiugunsnl
insgyniinsldaunazanudumailuudazszuudes waziiloviinisdadisu
mmﬁﬁmm%uﬁauqﬂma}umLﬂ%aq Homo GEA Wavium 32 Tudiu uaziA3es Sieving
fiavn 9 Fudiu axgninaniiesigandnuuraudemouazanivg niouraliaszi
uansENUvDInAABMETAnTY n1sdenmalianisteuthseinulagld RCM Logic tree
Swfumaisudisualddisfienafiniuanmsseutigednuideniosinainnismes
anidu lumsidonmaiianisdentigeinwimngay weiiluadraduununisden
thgsinw uazthluldiuiedes Homo GEA uazia3ea Sieving

vdanilfiiusumsdentssnviadosinsdsnanluldnuduagihmaiuteya

v A

WetnaNUSeufisunan1sAELIU WUIRIUATIA ARl Ianan1saduau neu

s

wazuaInsuemannisgenUrasnwlaeysaudnieiadugudnaiunussgndld lne

Y

2
U 1 A

foumsAfiuns sdiedsanuiiedesinamyagnidunindu 1.13 assweifiou Asnsinm
w¥oslunisldnuvonndesing lasiadewiiiy 99.16% uazAiengiadsiiiaiosdnsiauld
(MTBF) Tngladewindu 19,704 udl enadnsnendansdidunsuszgndlindnnisden
thyssnwlnessmnuindeiefugudnarsanuszgndld wuin

5.1.1 Asunsufulssusumstesgeinvuasesdnsiisnsaamionlunisldau

YBRATEY Homo GEA uag Sieving RA8WINNAY 99.16%  wasnasUSulTakunsYou
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526 luvuedimsdhendaliannsongaeiesdnsldmuununisgoutgeinu
\3eadngiiosaniiununsnananinenaunun SHERLLNAL NN sdsTesgnAn viFedl
nanganeuLNunsTou einwaTosdn i lRldarnsodudunisidauunuto
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528 Yeyasunuinafifsdesiunmsmandumiuduvomsuitmmaeideislsl

anunsadwInUTsusuiuuianasendwssgndlduannisdentngesnwiasnanila

5.3 UDLAUDLUY

5.3.1 pasfimanudeyarnudemeegieeiieniivine wazihdeyadnarunldly
nsmuunseunswasuezlnanawnuiudiugunsaiiunzausiely
5.3.2 A33ANIARRULAEIATIERUaYATRIRNEEN 8V IATRITNITNAIR NN LA

% 1 o % A ! A A 66 ¥ ~ Y
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5.3.6 NnigAdsivausuilowariinudAyiunsdentizesnuiasedng uax
Aflsdaesesdnsiminnuegiluddg wielianusaviinisdentisssnenaiesdnslanuuny
gnamue Museeeial wavileglualunisandunisgeudnge elvasesdnsaiuise
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