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1. Physical Asset.
2. Physical Asset Management.
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1. Electric Power Research Institute (EPRI).
2. Run to Failure (RTF).

3. Preventive Maintenance (PM).

4. Predictive Maintenance (PdM).

5 Reliability-Centered Maintenance (RCM)
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1. Basic Care.

2. Condition Monitoring (CM).
3. Housekeeping.

. Oil Analysis.

. Vibration Monitoring.
. Thermography.
. Motor Manager.
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V. Preventive Maintenance.

. Overhaul.

. Reliability-Centered Maintenance.
. Total Productive Maintenance.

. Materials Management.

. Maintenance, Repair and Overhaul.
. Work Scope.

. Direct Hire.

. Vendors.

V.. Lump Sum.
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\. Spare Part Pool.

. Separate.

. Common.

. Performance Management.

. Management & Support Systems.
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y. Computerized Maintenance Management System (CMMS).
v. Enterprise Asset Management System (EAMS).

v. Enterprise Resource Planning (ERP).

4. Choosing Excellence.
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\. Asset.

v. Reliability.

. Root Cause Failure Analysis (RCFA).
f. Risk-Based Inspection (RBI).
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1. Hazard and Operability Study.

2. Modification/Capex.

3. Pre-Start up Safety Review (PSSR).
4. Teams

5. Root Causes Analysis (RCA).

6. Productive Maintenance.
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1. Total Productive Maintenance (TPM).
2. Process Optimization.
v. Business Process Management (BPM).
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1. Occupational Health and Safety Assessment Series.

2. Pre-Start up Safety Review (PSSR).

3. Process Hazard Analysis Revalidation (PHA Revalidation).
2. Process Hazard Analysis (PHA).
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. Maintenance Task Analysis.
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\. Work permit.
v.Job plan.
v. Planner.
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\. Break-in work.
v. Assign.

v. Execute.

f. Multiskilling.

oy



DOI: 10.30503/nripress.2020.052 Gy S Adgr o 50 (S8 sl olls Cu pae 0,800,

U sodled god s €8l plouilr 4y « o plol Jl> ,o» 51157 jgiws Camdy s Jolds s codled SO LG :\L‘,l.g.l.g'.

Sl T E58s 51 ls3 oo LT K] oyt 5 03] A G2iSTg ety ko ol ailis Ll wogii o0l 1 5955k a5 Slej
B K 5 el a3 K L adls s ol walss tals | alie clabosl Jlasl oS

(3,15 g5 anli o b 4S5 y900,0) o0liiwls yge Iyl o i ga5 lakad Comdg o B pan Slakad alax )l SleMbol 585 (5 ,5] gex
bbb aolyy CoieS a5 058 oo Sl IS als plowil lojine 5 (310 Dol asli b &S’ 5550 ,9) 5Lis j90 (Sl (5950
) 5933k s plmil 6 5YL SIS L 1 (256 ojluge joB 1) 5 a0l oo yg5 5k ol il anils )18 ollas mlaw o
Oy sk Lo (s 0300l 457 sl (oo Dledlbol (! S5 b o 3 187 o 50 5 LT iaS Censl g sl 55 £9:090
2alg3 (phgy WS ey ) 5o (Sl Al sl oo 0al)s a5 Ll Coll eaige sl Iy 23 225
odlsias Oledbl 09 JuoSS 5 8 bl p liccalsl CublB udige 08 diiuse g 0dbind Wb Sledbl pl 5, 0p0050 g

IRGIRVAPESPREH JCH LW PP PRCH JUORS JPRPARVE
sl oolol als (sl 542 il ulds, LIS 5 Slidas axly 5 5 90,0 watS b |, Slilas als 0yl LIS olesl 1 ey

S giwd s yaelp 4 ] 90,9550 B ol sald cud I jgnws 5o s e Sledlbl S0 g (B pae Slakad g olge g

OolS 5 Toali gy ,anl p Slyesd g ()l (candiians dlayl) a5 0 o ylid Slidx glaog,S saipll Slalas
sibire oS 51 s g walys 515 5 Folel Bl szl sl aais3,80bp (615 (385 oS &Il 3l 92 Laany 5o
S04l e Slhaend JI5 G glyml a5 was o lid il dcwle S el 00l js (g le] oBas 5l asL
bog ply aw wg)llasl & g0 (15 6lzl s i soy0 B0 JBlas cadiganile) 5 (s5,a0by 5 pols aloxil b uli3 )0

il el y0 A e i

o ylole 51 g loms oo oo Hlis |y Olyeni 9 (6l o poe 3 1,d (655 yo At (s o0l Ty oS glals e i
SIS s ST 51 it (Texdg iz (Y UK )0 pilie yras) aino plwl | 2 Al o Lgs a5 wilacd 50l sl
Oley 5o Sudge 5l (B8 el 8l g 039 jslplmea ol By Glibl 4z ST taile oo SLESAST 43 2Bl Sl e
Syl g aillin S& sl 1) (o8 Gloj oDl pand 5 (6,050 S pae ooy 0l o el aialss (15T (50,5 Sigels
Sl Loyl (nl 5 Wgd oo (b 5 duzmed WS (o0 Jo 1) DMt (pl a5 ol Bl aglosle (nl )3 20,138 (o0 (L 380
Slles g anjy Slpani 5 ()l atulgSl jsbas Wgd oo dliws (nl )2 &5 plaglejlo a8 0 ploliel gl (s

S e sl 1 olazel U5

). Close.
v. Planned Maintenance.

OA



DOI: 10.30503/nripress.2020.052 By o odgi Jisu 50 (S8 sla olle Cu o 0,50,

S Hghwo @
L x‘d).?u QL’L&? ‘5“)...0.” 6[.&:5).3.3 Sl 4 A>o H9du - UL....J).M 9 LS)“-"QS-; &Lm)lf Gal.o.'{ 6‘)‘.’ ‘035'“ LSLQQLA)’LM;
plodl (o )Bax a5 wiS co adrine 4l O sody Ol pexd 9 (6l 5 jaiws aiiS e oolaiul IS jews 5l eSSl

Sy Slmess gy 5 Hlialrg i 4 )5 el )l (gl laaw o | )57 j5iws (pl Sy Syl 2B ot (5550l
| OMT ).') C).u.v a )lS )5.'2....40 & aliss GLQQJJ)[S sb).'LSA )15 a auLC}Ua‘ u.u

G5 ols alol Cuguad ¢ 0,5 jaie gl @

fodazn slcadled gl gunuple; 9 s yaely Joped sl @

Il cye b, Sley 5 (Slmass g, @ onls gl )l s, s (gl @

D95 L S A 35 e 50 Sl g (B e Slabd g Slal (9,0 slanze Sledlbl (5 jlaer jsliea, @

G 5 Slibes ooliial gl 5 ud pbul ol b g cd gl @
£5390 12 (S yS 03Il yo ool jglaieds Jay e u‘)..s};b 5, ools plaeil fley wleddol o5 (gl @
roolidldie sla)lS Sy pae g (3505 g 9 pateive Sl IS (eSS (03,5 o0l 5 @

5 SIS ;o I 5 (23 slaklod ) osliiul jslateas e SIILL Sl slazsu b (05 wal 5 @

€9 s 09,0l 0l daless o e o9 d Ol yesd Sla )15 5 sl a8l Dl e g (6,lag S5 Sledbl Sl I gt ey
B ols,l g ool 5l calizes (sladisS ;o badiges cpl 0,10 3529 J15L 10 (6 5 guelS Sl pooni 5 (6,104 Su e (515800 0 s

A 39290 1L H0 Ceeud )15 g ol

I Fgo o pae-0-Y

oboj 3l Gt el Y (S cins Olyuand 5 (6 IS slacdled (s )l lhsl adlse 10 12 e Co pae sl g
4 Ol 50 spdyoliz ;3b e 0pb ol ikl 45 350 g0 plasl a2 (550052 S5d g0 (S22 9
Sl emglhas jabay . oubls walgss S99 i deliy b Dledlbol ¢ siasl Slol el ygans ¢ il colge colakad jo aas JJo
ST anple; )5 0gd Jols pliabl )5 50 izl sl oo (oled (Fobol 516 05 50 121 51 G atin S5 il
il oolel IS £9,08 (sl p polie caled aSST Ko ey walgse

ol 5la35mn o518 ST 15 52an w3228 ol o sl (sl Uil ey Sl o 3 (55 S5 i
gz slo s F5e ancle; 5 520l digh a4y s IS (ol plal o lidae o Bl g pue b

Sy Ol 5l

AR



DOI: 10.30503/nripress.2020.052 By o odgi Jisu 50 (S8 sla olle Cu o 0,50,

GlagS e Slyrand 5 ()l CLL gl 0,5 oo Sz sanple; Sezse syl luly 5 I el 5l ey
pladl o slacadlad co 55T o 63,9l 5 el (goiile) b Ghme Sae a4 pl g Cewl cdlsanyle) liul >
slie g o 5 B szl (258 b endgunple; lags,S gyl 09, 5l s leg (CM) comss il slacoled)
Led (Ban lgieds ol ool ,0 (Ol g ol 8) e YL licebl culld 51 Slis (Oljpos cusls oY b

W IS g0ds &b r:L.\é‘ Ol sl 6l o..)..i}‘nl.?dl slagaile;

UL.A ).JBA .]oL.J)‘ ‘O‘BA WL\A w).:d.o (CMMS wLm W) é’Luc 9 Lﬁ)‘)" «SleMb| 6‘)10 u‘).uo.}.) 9 6)L).Q‘§J 09;
df)d.AL:): 6‘): .).5‘59 obLo.M.u‘ QLMLQ)LS )’5“' GMQLA) 9 6).))4.,4[:): 6‘;: LDUT )‘ 9 w‘ ra)y (u‘).uo.x) 9 LS)L)“Qi’ 9 u_ALs.Lo.C
ol 5l Glejle 5o (6rkem Bldil p3¥ wlie g balpl g Sledlbl 109 31 ¢ S5 suplej 9

Slge I Cele Jolts a5 a8 0 Cud @l j0 1) bgrye SleMbl ()15 09,5 Dl yeesd 5 5 IS Sdled (LG Sl
Al zyd 0 @olidny d5ne b e 2 b (ol HED sudonnlin Cunds wadielnl JI5 Sl wslitalsge
O o ainil 4 azgi b andad ayged Jlie (515) Slowonal CuisS dgupy sl Jrols SleMbl s 398 oo ' laili
Aigds oo ooliiusl oatyT )0 15 sl 2l (Gl g (Sl ead 5 (55l by, 10 6,550 L

95 0 bl pladedod G e (ol plwl (KgSa (s (6l 00 25 (Wi Dl and 5 (5,5 slocdled )5 255
Upoas oay] Slles DLl ol 35 ool ;o )5 21 b 09d oo osliinl (5,80l anld 5o baJudod ol 5l s
solel 5Lis,90 slasjlwaigy sl obasl,y 5 oo ob;)l (lojle awails b Gantle (g5 ,40b 0 anl)d 5l Slend
255 Slbee p3¥ lagsloange bl ploy jo 1) baasli ol a5 098 oo el cal io9d o

Slyss g Wload 5 yael p cenlin Gloy 53 9 k3 5l slojgn Sla)lS 55 9 dgs suome 9,0 5 By wiile S5 sla)S
b S sl )5 cwl el by sloan e o Clhhas b (o5 a6l mhaw o)l0 3525 aslp b aslin o Sl
230 &5 pliSdenil Sl el 5 ()l 5 Sliloe b 3llely (b (Sl a5 W ndy o0 OLL azog 5 a0l
T3 oo 4y bgo o Sladlice Y-0-Y

g dslio ( bl 5l Bas aSul @y az g b g Sl UPTIME Joo Jlss 032 10 (659,50 loacs 5l (SO L5 co o ol
5 ool I o b Lolid 55 jskiie cond S5 5illas pue g i 45 Ceand 1o 4 5,0l3] sl 5 b 9250 ALolé 23l
a5 )0 (S e 5 Aol 43S zmen g0 Al eay

ol g ole Lyl 1o Ol and 4 bgspo o] 51 S el O jg0 90 4 Slaens Gla S ausis WSB laie oSy, 5o
(S ) 45 Cenlsm 10 SO wanl ouls )l 095 (sole Sl 5l o aS wad aseid p)5 aS Sy Sl o as ol

y.Job Plan.
Y. Work Management.



DOI: 10.30503/nripress.2020.052 By o odgi Jisu 50 (S8 sla olle Cu o 0,50,

3 a8 0l Lauseid pwdige dlg aS 5l s (g5l Olyaass 1008 so Sl )| cwaige axlg 4 Lol l58le 5 5 b Sl
u‘r.o.us 6‘0)9.> g.J‘)...o.u L .bs_vfouamu)f.ué ol A..SLSA JL...J)‘ ulj.uo.‘u J?‘Bdal) w‘ﬁ})b eo)lo S92 ;)‘1.».4;;_‘ LE
bl (Bassilb g e PM Jels) saissoile; slacudlad Slojy Jolgs lacdl> ol 1o &l poss L,a5.<,.c aS Sl gl
St Sloy90 Sl ans o 40 0 lgem LT y0ls ploul a1 g ol oais iy y25 (OEM) 0055l dogs 3 (38 Slaiius

D9 50

L s 385 5l (G oSl ooty 51 (S ]y ] Slyani 95 o 0,5 28l o 1) Cenlss o 2wy aSyl I g
paeie 5 pll (sl 1) bogs e D& ey S8L 50 5l Gy Laaly 0 S (oo Jlojl pleges a2ty an b g0 4 5L &5 50
5 51 gl g0 s 5 5,00 age IS ol pll glis 1y p3¥ (slabs, 5 lalsd 5 3] meds Sl 555 5 AiiS o
185 ol s slo)lS o e 5o 50 lojles sl i IS ol bl (sly oS Az 45 S5 e cpaess

a0 ead 00 s SSloy

locanlgs 10 ¢ 5l ymons Olya5 SguaS iz 9 0,05 0g2g Slahad o S Freeze ISl astyl cle 4y Cdél g )l Ol pass jo
S 0 D90 Syl T sl 8 5l aSnl a az g5 b ool 5 (sl 550 Sl a3 aiile oo 5L ksl olej b (S )
Wigd oo plal ond s L3 5l slagleg 5o

Ol joass 0 000 o0 gl )| by o Dl a5 4y 5L60 90 aads maw 4 dxgi L asly o poe | gyl Ol pesd 4y by o sla IS
Sl jga> e (o )w).'é.a slegangle; o b MLJ‘_;" s ol (5 ,ael LB 5l sla IS (ol ol s ‘LS"“"L"“"lﬁ &loyg0

Sl (il 5 o)y Sln oe 50 g 9 9S00 gl Cunlsz )0 (o)l Dlyrass jo (Glesd Sl ol 2 6l o
doe a1y 1 (092 99290 Djg0 50 5 dazlpe HLil 4y Jlais g0 aabd b g i ol 4 5l Sjgo 50 igd ooyl G
T 5 el 5 5iws ay 5hs (oS 3)l50 50 B (TS 4y az g b Ol1a AidS Bl WS e el | 5SS 9 Niee et
el gl oo ploil WlBlas O jg0ds g LB 5l ooy, aSLl 4 dax g5 b gloyg0 g (bl Ol pass (o ai)ls IS Qolo plowl

ol 48 5 500 8515 6l Dlhai ledus ores i ol dedad 598 S

I3 (S ) Sslym y3 50 IS pladl 5l g 09850 0315 g )5 5 Gtalejl sk e )lr Sland 1 0L Sl g
Cordg w0 bl IS Gli i s oolaiwl slge «yals ploul Hloy Do g Casles ol a5 (65,50 Lol tals plowil a5 058 oo

0I5 0929 ST Al 3 50w e 5 el 2y 5o soleidy dgne b i 2 L (S LBD) eud cualie
S yaeb p axly g ol oauid (a5 o890 (] j0 IS A oy 1 )1 o i A5 2 e oo alax e aS AigS les
e (£3589 8 Dl e (550,80l 2 IS g w3 e gl ) Dl eead gunple) 5 95T s aeln 4 by e sla )8
Ol yaond (653,400 0 ) bgy o 590l 50 plond] ialS G go gt 3 g 5l (650 ja0li g S8 a5 conl S L el
5 J S Aoy s (53l 0y 5 395 on plowl g 9l 55 Soe Sl prasd (530l 45 Sy ol 41 sl 00
S92 &S )l Slesd Glacdld Jool gangle; 5 siaeln Glaid cdeay 3)ls onge p ) aslipy szl 5 o)l
035 ) Sy pae &35 4 53 (6997 5b Flrmesd Sllid plnl 5l G mizmen )18 S92y S Sl e gl B2

£\



DOI: 10.30503/nripress.2020.052 By Caao Adgh idu 50 Sopd sl sl Co o 0,504,

3 ge plxl (6390 Dygons ghile g 0ol (5,80l Dygos oS g s 10 (Slrend oIS Slas 0 Vi dgam s (S sl
S sgam o 0ls (ool dlols Callas Loyl U aS el ¥ a0 ) s> jo otaSTy a0 oS oo Sleludl coes ol by
4485 il plie @l )3 G5 oo gz 8352 0gu Jdoa 4) 358 o0 plnil el ni (o) )3 45yl Dl pess
alox 5l oS oad plowil angle) 4 il Oliee Galple el Gl 51 eSSl e (gl saplonl ) yhe Gloj 4o 5 (Soyo
Ay 500,10 Jles Sg sl AT WS el et we o Tl cdl s o el Sl e S5 G i pie slo >l
Oley 53 igdion L2l 5 15 B el o lmmns Cllad Cuglyl 05 ol b apsY Sl 5 lalad 395 wiile Lalge Logas w013
bewiy ol e aS Slheesd o)l jsiws 098 o plol B0 L cashad 055 e a4 ¢ Sl ass glacJled 51T T sg0 | 2]

g oo 38) 9 ey Ngdioo S 6kl I 4 as wdlge iy o waibee

sy Jedow colile )| o Jols leeodled pl 0gd oo oolainl oladl slacoled sl slos pnS cads 5l ol g, ol jo
Sel g3luaingy 92l ol g 5 )0 Cnds (il el (Jste gdse O SA 5 anl B )l S s satar 203k (S 5e
Slaghsy plo @Bly ;5 5 ams e plnil | (35505 5 wliles)| Jalow slaclad byo lojle cnl 50 gl; e Gab oS
aS) loy90 Oysoas B85 50,5 g Dlile,l Ldow slacdled aisd cod aislils Comdg (ol laicds o g,0 )0 0ol 59
Lyl s saslie &yso,0) Yoy, Calsd 0 4 axgil 5 (Gl lojle lao,s Sl ululy T by plsil ganiyle;
o9y ;5 )15 Cupae (230 50 ()l Dlped -V IS )0 098 oo plonil (Condy (il (som) m8 laghs); nble o gole e

ol ooty lid o508 ke dupds

o pae

H Overall m Executive View B O&M Management 1 O&M Workforce

4

3.5

3

2.5

2

F 51 5ol

15

1

0.5

@ ke Sl o gy 59 51 S e A5 (2l )s gl loges A Y SO

4]



DOI: 10.30503/nripress.2020.052 By o odgi Jisu 50 (S8 sla olle Cu o 0,50,

S5 s s o o ot aloxil Sleladl 4l el aS canl o1 5 (Sl LIS Ciie i s )l 055 5l Lol b
Glas (7 JIg) Glmesd glacdled ganole; 4 liel o2 aSGT Jlo sl 00,5 095 o151, 5Ll 0 a8 (8 Jl5es)

S o oo Comdg Mol Gl p (o Basoy Y-O-Y

1098 @&dly 50 o8y, 10 )5 Capae Cundg e sl Wl oo p) Sledoy

Ol o’ 9 (5,455 GLrcallad 5l a0 g Lz slylo )1 gaiuple) 9 g3 40l 2 drmgi g Slmal -

WSl 4 argi b el 53l Sl o 5 (5SS slacalled & i i Ly OIS GBg o 458 ,0es)l Cas b A
i a5 o st ol Ui IS (S5l g 5 ol (oS g 4 ipane oy b sla 55k
3 @Bgr 4y ol plodl gl aS slacldled g8l 0ged jaal i slacdled 580 sla i anli s slp |y Asle yo az g5 LB
e Lol Sl ol it U5 Slipr b IS dab oKy aiojls 3 ol s Bz 5 oo S5 2 (slacaalled oo
o2l 05190 5 5Ls D yge 0 SIS ol dvaiiai oY Il g Dladad IS yols plowl ley Do o 3Y sloaas il SLos g0
B 5 IS Al 39 bl IS oy b odlad ol plonl o 4 b ol 4l ol e ol (55,5
S5 o Blae 1y codled ale Wbl I8 31 g a8l galS JLaws )15 o5lal b g Oladad ¢l g 505 9905 o 4y ol LB
bl )2 a5 Cl (65975 oI5 (gl )3 ad walss ploxl )b sl 55 (55000 5 SuheS S Tas Ly Jais g0 Sudlad as o
(Slyens sl dled sl m3Y mlie 05110 g (63,800 3 plol oS pladl 093 o ol 4y (] ailes § (532,400 s 0y
S¥) Ol b Sile 4 5005 Sless glacdlad Gro 1) 095 Cdg b Lo a5 &:{TGA).} Slopz o Wbl 5 5l
Rl 50 Sryaebin 0xly b dn Jales 4 515 g 9 pdy o0 Djge (JeB B 0> B (qwaige (3 580 50 el (pl &S «ailos S
Do |y 6,40l caass slabigel wbwyd ol saelp s ol o Gl Olhas cpl el ogd oo elas!

el oS 65 po oS san] 4y glans | 095 35 105 Wb plial ()l jaebp Ob g (sodlS” i 3l eslisial § o9 S5 sl
Spase w2 @ 1) alig) anpley dely oS ol la)l5 ol (b 3900 )1 Cam o o (sl (Sl gine @0 JooS 098 00
Loyl g 50 g0l gm0 6lp syaeb g ol ool ls a5 Sgis0 5,5 ol izmen 5 ()l ksl slacoIled)
@ gl slp o)ls 65505 Oloj Bro a5l Sliead 5 6 IS slacdld ST 6l ) laasl sl aSul 4 ax g
(5,5 Baz ol drwgs g oloul glamlye .l Gyg e SO ALl A (gl oo gyl chowslisS &8l oy i
Oloy Job ) 1y caitns coslin Jlons (50,5 35 505 sl W10 55 6,150 Sl a5 Sl e 5 (6,55 oz slacJlad
3l acadlad 5l dse ad Gl ) o e Fhe Cumdg y0 azil 4 azgi b culls salys o) (i @lie gl O
1 oloslo sl Spptelig s ols ool 5 00 plasl (Folo & 5 G858 5l 5o s )5 Sl L (s, 4ol &

2,5 dalyzs sl s Jexio

S e a2l Sl BN S5 5 slacdlad (sl il (6l 533,50 (Lo 45 398 o0 g0 I (slaaeli  nsgs g ol
Sagley ggeze ;5 g oud Dollas (o> Um 998 oo B po Dl peesd 5 (6555 slocdlad (sl a5 - i35 slaglo aziiys o
3wty s (sl Sl (rizren 28l wnlys (el 5 lejle a8 Cess Sl slaanyje g 0b aalss jieS wlg By
salys 5YL jsobisS lidg (gl cblye il Jloxol (sl prle) 5 5lsbe (soislb Lans 45) o] sdaie (slojgome 351 4
.\)9..1

sy



DOI: 10.30503/nripress.2020.052 Gy oo 0y i 10 (S5 sl oljls Co e 8 S,

S9 5 30 GIE LI 5w I P Al 0oLl Kb y3 drungi jabiinds (T pnand o131 il —
g
plnl pla jo il ol Slialie )0 a5 )5blen s S Glosle ;5 )15 o e Seege sl 2lesiar )5 &l 052
B L gl (Sless oL sl (90l Sladz (65155 0 058 c0d ooliinl L) jgiwd 51 Vgons (Sl mens udlad ol
D23 o drwgi Hlojle ;o 1, Kim s pl g 00,5 Lsl caels 15 y5iws 5l plEayels oolaul

ol5'g i 30 ouilodic gla,l5 Cu poke w8 (p g g dntd -

g oot ploxl Js ja a8 oud suple; sla)lS Ca e (sl g5 50l Gl Slaslie Ceend )3 iy oS jsbilen
SIS @B Gliae 4l g) a s HLad 4 atn o] 50 45 35 oo (6 S el Sk 0 il oais @5 Judo yo 40 a5 ogae
Shatws cpl Co e sl depllss (s0i] )8 gdi g Al gd o Gt glyl e dled ol (Ol pand oS CanlgS )0 o
@lo Ll c a5 ol (See Pz ;o (BGIS Sl sl g 0985 Shoal ) C3g g La)lS (] 45 098 o0 crge ba)S
D5 @8ly fige Wlgi oo dia) pal 5o

b 5 pteo Sl o Badled (3315 plail (6l 5 ylaibiw! (JOD Plan) i1 pmoss 515 &by duntd -

Collad m e g conls il 1y Slmans L5 ool alool i s lustiol (JOD PIAN) Sl ymass H1S &elys 51 s S0
G018 plmil )3 degame yoatune Sgupp A 0l Job y0 Woaelipy (nl (655,54 5 ledbl aigS oot as) (ot D958
Soazly a9 )lg0ili (slag s (3isel Ego9e (nl Grimed S5hse ate dssazme 5 (s Cof a g WS e pal B ) a8
S sloaslipy (pl 03 (oo 61T glr (o8 (slag e b wkifh b dsgeme Slu S z9y5 5l g Jetend | (e
LS g sy 9 00,5 e | 0 slacldlad (g5 a6l al 3 g 8 )T wales sl Sledbl STL G o 8 lasl!

(S0 ) HB Comlgs 50 b Hgiuws i (3o 53 onbplonil Sloladl JolS' (g5 lwiidinns g Golguw Cud -
D23 als 1) olnal S5 Jlesmlai b oS s 5Tskr O Sl olgiee LT aSial 5 o @ (28T ool &b 5e Ll
aoliy o asT Uy 51) ot ooliul sla 54l s arged Sladad Copndy conds oolivl lalad 8,0 oSl 535 (5,5l aez
CS B> Crge sl 0ad IS 5l plodl Gy oS loj 5 e solit] gl lpe (0Bl Dglite gy o (ixe
51 wilszy aSl gl erslipabl CollE g sy o35t oMbl (sl 355 so wsllae plans s cdlagSs codled slaasl

J.alf 9 L}JO Ly‘}“" 4 ul.»...o.b‘ g.,u.lalﬂ uud.».e,c ‘_g)jw Cuo ‘)J) | o )L».m.a PRVLY Lg)..iw.u od.».»] U)limﬁ
ol atisly il

#¥



DOI: 10.30503/nripress.2020.052 Gy oo 0y i 10 (S5 sl oljls Co e 8 S,

ol Gl g Ol pmosi 9 ()l sla g, g LSSSE -

IR )So AL gor0 m5 )I )9L~wo 05; Sloalinw U 9 ol ool C).u Aoy U"‘ B uaﬂa.n MB LA...;‘ U’“’U u.!‘ o

Foo hol eadl o 9 Ol poai g 65l V-7

Slmass Sl y5iad 395 n Dl tabie g el 0 Shoe el 45 el slly slacdles Jols Lol (slacadl s
! 5o Slkee Lalpd 5l oaiile o 5,5 4z g5 b Lol saiten £9,0 Glp (093 Al Dl QB 5Le Sadaro g
1 w1 le adgl slacadlye sla i 51 sdn 31 5,555k 4 5 5 Conss calin Lagy) lial slaslgiing 5y0l5 el

Ol poste S bawg 89, gl Gliee Slousilig 035 sy @

el ez LI Jo o a5 el )5 6l il S g aes @

foles Sl (S5 g0 5 dabiy @

b Sl 89y owyn ®

(Ol gz il @

ol Sl (g9, u:)u T il )l gl K> s @
50 sild iz 0575 010 (6l Wl Bl ipos Ol e 5 (6,lag S5 (6l oolainls jae aliBee sl g, 5l CSll 5 BT
5 SIS slacelld ol Lilal) jlow cnlie (Flress 5 5 IS B8], Sl Co G xS el ln Glosle
pladl o slacodled ( Jbail lacdlad 5l Wil e aiws iz () 0,5 (goispendi ol diws Wz 4 oles o |y (Sl ppons
i 55 6 sl ey el e 5 6 Joa5 S, 5 Saled g 5o ol it oo, 5 55t 5
3 rSo e oloj camd S 10 (6o o] 1 Loy T ST o) 5 it oiodd ) ;S5 i (glaciedled 1 (sl 005
WOl 5 Gl goa Dl el 5 5SS Slite sla s,

(e 0,55 L 5 2ol Sloj 850 & jpoa) sadganple; @

359y b @bl lp ks (Fumdy iz ol Gloy 8L L b Sl 6 xSo e ) et sanple; @
(90 g0 oolaiwl Jleiil

Cuo 8 S ds Codlad Bozd (53,40l b oo 3,40l p ylo 40,5 rasls Sl Lig,y cpl jo Tahnio gonile; @
oy 5 T Koo b 5 55 S8, 5am on 5 b IS 1 (o 85 gl sl s 5o calin 0o 5
g dale> ol o igllasl

). Safe.
v. Usage based.
v. Flexibly Scheduled.

0



DOI: 10.30503/nripress.2020.052 By o odgi Jisu 50 (S8 sla olle Cu o 0,50,

Sl &l ypasi 3 551085

9 35 el 5l am Sliens 5 (6l cdled 0,509, cnl 50 adlie 9,505, cnl eaSr Glo ol B oS " & jle
o 3 Ysess ol @l Sl by, GbELz 5 (Kol slaoe Glp ola)Sal; iz sb o plnl o g
dodo b g o ) (sl sladely L L:eo—l @Bg3 g > a5 el pf Slies Ol pesd 5 (5,00 Sl (69,50,

D on 03laiw] (s of ot W gy @

pladl oy Ol o 9 (5,l045S

3l s 555 slosilyn K00 5 s (ool Yyans 53,503, 0z 3 55t 4TSy S ot 3 5SS
o5 sy il il plol Al olaciodled Lol lacelled 5l aiws ol sl liliz 5 o)l JSms ¢jZosleS
E55 ol isbian 5SS Sl cpols bl (sl haalie s Ygmns il s3It slacalled plu 5 S5 olalas
3L olej yo «lakd 5l (S (ogas o Cunl WSty et g &lpKioy (198 B 90 ol Dl ren 5 (5l
el 0adigi jasl g Byl pasde Jolgh ;0 eadieladl slacgijaelin (pluly 0gdice pladl AlpKtn Jagn Jaseie

D9b on plonl Al Glopass 5 (argns Cux

et b dast e slacadlad ol & i oo i 5 Jolis ol 5l gg3 ol 2 il gy o yoosts g (5SS

S Bl edb et i 5l slre 80900 Sl ) cead ol Adlie Cunsg 45 S50 )0 9 99d o0 ialy oo S i )|

Slyass 9 IS0 S9n Sl n 9,509y (AR R comiiie GOS0, o retl Al [l Wi owdiies 8,509,
2,5 s 0 )Ll gwaige oo Sig, lgl 4y aelsl jo ool

"ol Jelge b polie

zoly 0gd o0 5 g 5l 0)lg S Slipad s ol 2l D90 ;0 A Cal S aix b SO )l s 0,505, 0! 5o
il 358 00 (6,19 10 020590 321y g p g (S Ay Lad sl S5 o )Sal, (S s Sl 6 S0 0 45 e
g g0 oolitul el JeB BB pé ol a5 olacasdae ;o LS g 0og 4 e Yeene 63,50, iz 5l 65000

Tkt

1. Redundancy.
v. Redesign.

F5



DOI: 10.30503/nripress.2020.052 By o odgi Jisu 50 (S8 sla olle Cu o 0,50,

‘5:3‘3.0 B L| .)5....:‘5@ XY Y I )‘5.‘.»& LQU—‘ LS")’ uad%.ﬁh—’ Ll u...maj wul.u as G“LW? u‘r.e‘m 6‘).1 ;y?.o.v.o k-?‘]'o)la
Gy 45 Lo e )5 L 5 55 ssS gy 345 cyorl 5 wsllae 5 Slae L gl conlie (gla,\Sal, S0 a5
Syl ab @ ol 3 e glady, ooy 05 e solitwl >l Claal

¥ i sl
Db oo oolaiwl jupan Cod b o8l jglaeay (el aS cl bl sl IS 5l (S0, oyl

S)lge i pisn 0y psllae (xlas )5 g canlin b5l ay (ol Slacedl e 5 Dl and 5 (6l slahs) 5l S laplesle 5o
1wl odmlie BB 35

S B8y Dge o b uend WlisS iy by, 5 T Cendy Gl Gl slais, bl sl -
Wl go 1 5 Ao albl lle (239, b o late, BYs LSy ) G

sla ol slaailis Cug; Olel i S 5 Wgd oo melaS 5 )1 o) () ed 330 g plaiejsbds Sl -
ol oo Ll o5l

S e Nad o el S g g lejloe wize (58,5 Ly b Dlpesd 5 6 IS sl -
B9y 9 oAt gine Hebd O S TL ee w4 axgi b oS glacdle o)ls 925 (oS sl sl 5l (e
sl o 355 layT (g anslie

lap] Gliabol bl oy cuisdS L oS 050 g0 48,5 Sy labad  Slipnd (pgas ) ail Sty IS sy -
Ol 5 (SKnls o 2l F byl (bl Sl oDl asd 5 (5SS ceslin g5 Gt Sz il o0 SRR
Sandg il b9y 9 yes & s 09,5 Sl paittee &Sy (650K by, Wload SIS (jes 4 (il
] o3l LB s 533l |5 sloawilis a5 Slias ol

Wi oo Siales] plate jsboay Dl (al Flablre 5 syl lajgans 0 Shos pos 5l (230 Sleas Sl 1S5l sl -
WS oo Jos Sy caiiiwd jLid a0 a5 Sloj y0 05 ol il U

g oo Sleyiash 9 il e Sy baosl )3 g oog Fhe eadaid I T4 Sl pesd 5 5, Slaty, -

ol s5boas o sllie 5o in asn g oad |zl o § olS jsbay ot 415 10 BS) 5 baomo (ST plls - -
ilodud dieo po

) s st ol g5hlel, 5l axs 45 s pbods Sgb co oolitul wlie gla by, 5l e pbsl Sl yrors pKin -
.MO‘SA

1. Root Cause Failure Analysis.
. Equipment Upgrade.

. Condition Monitoring.

f. Protective Devices.
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1. Active.
2. Slow-moving.
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1. Slow-Moving Key Items.
2. Downtime Cost.

3. Criticality.

4. Extreme Test.
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Inputs: Outputs:

« Labor « Availability

- Equipment « Process rate

- Materials Exoces - Quality

- Outside services - Maintainability
« Technical - Reltability

Measures of Process Effectiveness:
= Work order backlog - Work order lead time

% of work that is preventive maintenance driven

% of preventive maintenance work completed

on schedule

% of work that is planned work: number of
emergency work orders
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\. Preventive Maintenance.
. Run to Failure.

v. Proactive Tasks.

f. Condition Monitoring.
o. Failure Finding.
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1. Reliability Centered Maintenance.

v. Failure Modes and Effects Analysis.

v. Failure Mode, Effects and Criticality Analysis.
f. Root Cause Analysis.

o. Root Cause Failure Analysis.
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Job Scope: Frequency: Equipment #
Furnace Refractory Cooling Fan Motor Replacement AsRequired | 03-001-0025
System: Asset Description: Revised: Prepared by:
Plant 3 Furnace #1 Furnace Refractory Cooling Fan 100HP Motor 2010-02- LG
10 Middeton
Detailed lob Description:
Replacement of a failed 100HP motor used to drive the Furnace #1 Refractory Cooling Fan.
Skills: Permits / HSE Procedures: O confined Space
Operatorl (0:20+ 0:30) Millwright 1 (2:30) v Lock out Tag Out O Open Aame
Electrician 1 (0:30 + 1:45) Millwright 1 (3:30) O Fall Protection O Other {Added in Comments)
Special Tools & Equipment: 4’000|b Choker/ SIing Drawings / Technical Information:
Laser Alignment Kit 5 Ton Boom Crane
Feeler Gauges 1/2” Dr. 200 ft- Ib Torque Wrench
Parts & Material: 4 x Grade 5 Cap Screws 1/2”- 13 NC x3” 1 x Electric Motor 100HP, 1800RPM, TEFC,
Shim Stock 4 x Grade 5 Lock Nuts 1/2" —13 NC Foot Mount, 575VAC — New or Rebuilt
8 x Hardened Steel 1/2” Flat Washers
Corments:
Furnace Cooling Fans cannot be off for more than 5 hours, otherwise refractory damage occurs much more rapidly.
0:00 | Shut down furnace coolingfan. OoP 1 | 0:20 | Use Lock Out Tag Out procedure,
Following procedure, lock out and tagout including indication on what work
electrical power at switch using gang lock is being done.
attachment.
Test to ensure system cannot be started.
0:20 | Apply personal lockto gang lock EL 1 | 0:30
attachment.
Disconnect motor leads at motor
connection box.
Remove personal lock when complete.
0:30 | Bring replacement motor from storesto job | MRO | 1 | 0:20 | Electric Motor 100HP, 1800RPM, 1 05-125-1245 | 510,000
site. TEFC, Foot Mount, 575VAC
0:30 | MW with operating certification on 5 Ton MW | 1 | 0:30 | 5Ton Boom Crane 1 Central
Boom Crane to bring crane from Central Maintenance
Maintenance.
Apply personal lockto gang lock
attachment.
Then assist other MW with motor removal
and installation.

Est. lob Duration 4 hours Est. Total Labour Hours 9 Est. Total Labour Cost  $450 Total Est. Mat. Costs 510,000
Total lob Est. Costs 510,500
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[1#] Western Power G <8y 4o ooliwld yg0 sla Tag g bewde A-VF-Y

Do Not Operate Danger tag

DO NOT NOT T BE OPERATED
OPERATE o T—
SEE OTHER SIDE Yo NAZ Mo

[ Teregite e
ot ~af westernpower

Information Caution tag

INFORMATION

Before operating this equipment
read the following:
Sce oiher side

~=fRwesternpower

CAUTION
CAUTION

Out of Service Warning tag

This equipment is not to be used or operated

OUT OF SERVICE e
DO NOT USE OR OPERATE
See other side
~sf westernpower

Hame,
Date_

(WARNING)

Restricted Use Danger tag

’I”I’ SJ* Ve 4

-

/ Restricted % -
, use Y- -
See other side Proge —
. «afi westeinpower o ‘
/ VIO /IIIIIII
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Inspection tag LV transposed

Chemically treated against termites tag Working end pillar

THIS POLE HAS BEEN TREATED
A VEemONE T NST TERWTES

.:

— Western Power Use Only
inspector Treatrent Date Not For Connection

Working Ends Only

Eing 13 13 53 Por Parther Information *WESter"PDNGr

Scaffolding tag

PN SCAFFTAG

sl  SCAFFOL

¥
SO LT ) EuiTion ERECTIGH & MEPECT O &

INSPECTION FREQUENCY

oy
COMPETENT PERSON
LATE TIME SAGHED

nECUEET I Oy

BUET BY

WANE OF CONFETENT FERSON

SIGMATURE

. “SCAFFOLD T0 BE USED FORY
T Light Duty

= S 225 kg

Medium Duly

450

Al
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-sg4 westernpower
Asset Management
Distribution Standards & Policy Section
REMOVED
Please return to Western Power Stores
(Hope Road Jandakot)
Alt: Team Leader. Distribaution Standards & Polcy Section
Tel: 9417 0315 or 0411 7300
fault report no.
Stroet address
Suburd
Fosson for retumn
Re bl officer
Contact Date
Orange ‘Faulty’ tag — UA 3013 Yellow ‘Removed’ tag - UA 3014
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Evidence tag

e @
‘e

EVIDENCE TAG

Do not remove tag from evidence
Use permanent marking pen
Fix securely - this face outwards

For office use only

~ag westernpower
EVIDENCE TAG

(Available from Corporate Express, re-order number 87222421)

Evidence tag information holder

— EVIDENCETAG ‘ I:I]]
DO NOT REMOVE
FROM EVIDENCE.

(Available from IPP Phone 08 9330 6355.)

AR
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Temporary disconnection tag

\FY



DOI: 10.30503/nripress.2020.052 By o odgi Jisu 50 (S8 sla olle Cu o 0,50,

(MOC) youi <o oo LIS A-VF-Y
doddio 1-4-1F-Y

O.‘:..;’)IK)USL_:..uaa)I);éL;och.é.la.llrisgS%)o\)QTwlwﬁjapwwﬁo)&;a%w@&)@
oA o e § J S Ol b s (ol oo y0 A5l i) Eoolg> is ".,.V‘_;lw')a.cé.'éb)o Q6 e 60 )lge

ool ews 51 ) Sldas g ol JiS ol 50 ,a o aS col o e w)lge ol (aled 0 .0m0 o0 o &ole> o2 5L as
Dgd gyl yesl 8 Sles 80gume l( Slides Lyl il aS wilosls o> o Koo ole 4.l

sy SO olsieds (el el )0 093 cwlul iE LS @ o g el TOlnms Co o aS 0,05 oo cpl il
5 Spbl Shoyse sanlB b 1S58 o Bl S5 S5 b s, (S sreme il by 50 5ll Hs )5 slaan]d 5 Slilee
Sg dole> 5 laen

MOC S 5,5 ol 1 a5 55 (6,500 Hlaie 51 lg5 oo g S gy JB ml s 5l Lais MOC a5 sl S5 LB
a5 gl saled 55 055 4,5 5| 6Tk (sl e 5 e szl e39 plad] s 5 e 50 5
9 9ds iu 0 e malS b6 el sl sl B s ool & ye0as MOC i ls 552 MOC 1 g0l jlons i )lss
39550 4 (sl Cdls 5 ol Slylaz 2SSl lelsl g jshaieds a5 ol (slogeds oy Sl i o pe
L ] T LR o .

PSS 5 G e Sl a0 1l € i Sl (2lg 9 (509 i ya5 (MOC) 55 Sy ppva Baliy 50 £9,78 A )l

3 535 U 1y sl el sl o o S (sl Ty 535005 b 5 S5om 63950 csloelod el 5 95100 el

y. Sabotage.

y. Root Cause.

v. Management Of Change (MOC).

f. Process Safety Management (PSM).
o. Stable.
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y. OSHA 3313.

v. Replacement-In-Kind (RIK).

v. Not in Kind.

f. Standard Operating Procedure (SOP).
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\. Infrastructure.

. Temporary Change.
v. Bypass.

f. Non-Routine.

o. Procedure.

¢. OSHA 3313.
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v. Productivity.

v. Efficiency.

v. Initiator Request.

f. First Review.

o. Detailed Evaluation Appraisal.
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v. Vendor.

y. Domino Effect.
v. Approval.

f. Notification.

o. Implementation.
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y. Documentation.

v. Product Specifications.

v. Control Logic Documentation.
£. Trip.

o. Certificate.

. Training Records.

v. Training.

A. Verification.
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