12t International Conference on

el G il pund g0

Industrial Engineering,
J  Productivity and Quality

Event Place: Thilisi,Georgia

I 12ttt Coneere o sl xresing sty nd ity

PUBLISH IN JOURNALS ~— ———————————————  VF+¥ oo il 1A

Ol | G 95330yl ¢ Qi i

axloo) UPTIME (og; 4 (958 (21510 o o oy alis 53Lwosly 9 U )

(o9 5y &3 Lo 150 590

SLéple Lo,
Ol o (5325 ol Wl l5
B (e oo
Ol o (5325 ol Wl I8
Swgo Sdwo
Ol guors by

oS A3, 53 (Sy9 0x 5 Sy die Sla,gSl il JAS 0 b dne e OS> o Supd o ol o noe
hld o i i oloul T (gl Cu pow g iy o aliee slo Y (o el so Dlja 4 00y lejle o Dl
S0 (Seid slael)ls Cupae Al (oo j97e S GBS 2D 5 e Glejle pled 6l mre 5 Bl (soreal o
5 CoSlle & bgype Sl 5 onm) (S Sl 4 Glole (S5 slaalyls (25! O (b &S cel ganl B oS 0
Iy oals oolaiwl JpS L ad; cuws I Oligan anje Jbo e )0 9063 sl S JBlas 4y by Sl ol 51 g )ls o e
9l 8 50,5 5ymebi g Sliasd 5 (6l 25Ty da ol yes a3 2 e o poe sl e lad 5 waes ialS
5Skae & 1 Se5ed sloals Jise apn ogmi o5 b asl e Lo S g 55 b 1) (K58 (slaal s & Lo
Caio)d (69,90 digad S0 (Supd 2l 2ljyl 4 bgse lajbre dllie (pl jo wl Cows LI SRl i
S pie Sladia 4 Cod (cordg b oo Jrwp SLATL LI 3 (095 o o5 098 o0 dulie oo b (cendg
IS e ) Sap ol

Ol yonS g (5,005 ¢ ooy Cano UPTIME g, « ol co 0w s guads wilods’



12t International Conference on

el G il pund g0

\ Industrial Engineering,
J  Productivity and Quality

Event Place: Thilisi,Georgia

Ol | st 9590y ¢ Qi) i @
_ 12 th Intemational Conference on Industrial Engineering, Productivity and Quality G

PUBLISH IN JOURNALS ~ —————  1Fo¥ alo widul 1A

doddo -

«w‘ AW ra){.c‘ Ls)l.?u d‘db‘ L L:LA—A—A.AJ\) Ls‘)" é.u).é LSLQLS")‘Q s 4.‘>).’> 4.....9‘4 wj.n.\.c» éa)..ﬁ (5")‘0 w).n..\.o
S 0SS oo ol &8s g odel Oliged 6l ldes ()18 Gl o 2l s b Sllasde pogas oyl
Ao b (Sod sl ol g s ey g4y sbagainls a5 WS eendd oS Sl b ol Co pae Lol eyl
Ca e o 5935 5 genS Lanoa o [V [ansl atsls cillas 0o b aig ooy, 4 ol ugas yos a5 > sloais ples (33,5
Oles 2 5l Gl S e 0 See S plie 4 g 0ad has 6l slaglejle sl sulS Al Ko 4 (s el
SU oslail 4y cais o (o358 ol Copae s oged s slal Cansg (J nl bicwl 00 S o Coenl (6,500
¥l oo st b oo

Sl ! 9 ( SwiSE  Slles slod Slae alox 51 ISA-95 Gilises slo Y 51 1) oo Soe (So5d olyls o poe
SIS olile Oldas « ol)ls axwg g ol o )ls (6 S preal [0 4z LSS 0,505, SO a5l cplply g WS e 4z LSS
a3l Gt (@l drg I (oo G S oa 4z )0 1) @8 9 SLL izmen g da ol )] g e da o
Sole ol aldes .[Y‘—f]agﬁi)‘sa 618 wle ps sl 5 (6,105 alo pus (633,400 ol a5 sl 8 )b slow] g sl
bl g o olhls pas ades QW}‘MORjA.}B‘AJ}SEM Ol 0590 8 Sas 6l by oo 4 Saw, 5l el
EE IS IR W P A NGV PR VIR P SARVE I S VONS SO DV S-S KVE S I VIR CTRR AN\ ).,.,l., sl Ik odgs
b b wsylmn 5 S5l s ,5ld ¢ l5L lausgame (58,5 L 1o b olweS aolie 51 ol solaiwl (gl (oM b ol
o a5l G siloib b (slogs s IS0 a4 ccnl 030 5l 51,8 sl auS o coles Il e g
Glo s i 3l ol S50 Blaal Codsd o S 5 auie o Sles o b ol obnl (38 oIl Co e
@hld Copse il aiS oo Slatts 5 By g 5 el e CeiST L Sasl S (Lhg) a0 adys g ced b dag 38
Cappte ol s 525 (e sl 5 Al liaaind oe 45 Jsb 3 (ol cilies eolis b abli gl,2 sl 15
[flodb o 1) paslls ol

3855 5l ool Siletunw 3 Saalor slo collad” il ool iy y25 5 7,0 4 /SO 55000 ;o Lljls o pow
boje> 1o (Jle plgie @ [0l o lojle oplinl g Blaal linly jo (35,] pogie o olls (35, 4 cawis
il S55e0e5T ool sline 4y Wilgs oo ¢ dlanmre Gy (a5 ¢ Al Dok oligS Sgus WilgT o 553,) (YL Jle
Sloal a4y axgi Lo )S obl 5 S0 LB g 5 Baas iy 8 SO Glg8 oo el 0als oyl ISO o asl jl oolaznl b .asl Goe
Lo slacudled | slacgame ol 5,50 Blanl & sl IS ¢ g oliiws jebate & ol Cupow lojlo b IS 5 oS
1 ) o)|5.n Ls

)Lu 3,90 LgLQ: k_;{l)lo LS:LM:L..M.: °
Sl ool sl guinils olulis
‘5..:")‘0 U.MS
b ol 6l 5 Setad Sloiiy 4l

as‘”L“" Ol yoti g gs'.‘)b 5! RO B e, 5!
s Jb sl slaaly sloslainl 0,90 ;0 ol)ls Co pae 09 oo by pe Sldes Ll i o la ol 6)|..x¢‘i;miwl..»|45
Ja.a_‘> MMSLULALAJ‘M‘AJ@LHMQLS‘)))LJO)&ALSLQ@‘ ‘\50)3.0)06)..5“@6‘).’&3.&0 ).;MLSL@\))S;”j
500 Ohle Ll 0,8l g Sy iy 50,5 Jolaie b opoldl I8 51 Lo)'lsdlﬁ.cvﬁgjyjal.msiljlogda.u



12th

International Conference on

\ Industrial Engineering,
J  Productivity and Quality

el G il pund g0

Event Place: Thilisi,Georgia

Ol | st 9590y ¢ Qi) i @
_ 12 th Intemational Conference on Industrial Engineering, Productivity and Quality G

PUBLISH IN JOURNALS ~ —————  1Fo¥ alo widul 1A

! ).u.\a u&a‘ ‘g_').é le.ﬁ 6.\)1.) w).u.\.n Lu C.]a...u u.;).;Yl; 5o Sleos c\j‘)‘ Oy )...m...u oojjél U’“"))‘ L as‘l""'“’°

el G IS 5L 5 0gd o g9, slyle ST 5L plulis b as el Sloj alold» PAS 55 5.b oc a5 >
605 o510 3 05 colomlleansS Jals wilgs go b ollo yae 452 Lol ol jo cttd] €y o dwils Las po ooy 2
pten Sl 2l Z 9 2 S 0 5l g DI see a3z Sl aAlose e S0 il (Sretiillslail 5 mess s
[e-vlea
Q4 ES 0 Ale pu o yidin &5 Conl ML 1 SO Ol cnl ol)ls s a5 > 3] 3 5l Al e odgl el ol
3 g comlin lo Judo plosl o Lo cro a5 .0l dgas 201381 5 (50,5 50 oloyur 1 oljun 50 g Wb o (olaisl ]
alaz 5135 525 bl 305l e 4 (sl silizee sl ol ad o o oo s 5| L e (sl el
elo s o)l oylal w5
Sheblis VT ile 5 Sl wolalad iy 5 IS sl Blide slocJlad 5l lasgorms jrasi 5 55l
Adg j0 aady g s o> 4 e 4 Solg> 3l 5S> g ks ley b s jo solaiul 550 o ol)ls 5 ale
Ol b Wl g i ()3 Gl DBl s o sladils )5 5 Sl (sl )00 Ubs) b anTd 50 0sd e
) oo Glazly 2l 5 odss (Gl (5955 5 anpp abox e Cadgazs plo falS (izres § Dl SLSL <l
7 YT Gedle ol Gl Geizmen 5 (o Ggelogil (35S g (5155 qum S8ty b ojg el s il
o S5 Olsie 4 (614K g e el a8l 1ol b lesle (S58 sl olhls g YT ile jo (6 188 by
FB Sl A5 (659 000 lPl Dliad @S paile) PBlax a4 CodsS dpp e anie el o gulds A
«$ sl 651 5 e ) a5 e L o SV 55 00l S5 (6N 5 eend Slacs il (o Freten S (o0 Ll sloe]
SIS g e calpd (e ()M 5 jen o PMol (65l 5 et Wl Ky (IS (P SIS g e
TN S 2 e )55 5 (50l S ()5 e limaol ColilB yr (it (6505 g sas 0diS iy
Wi oo conlin (IS5 83 oo I35 (650K 5 e 4 5L ool S 5 Wigd e ples Lo 5550 4 bl ples
s sl olo b1 LT b laplajlo da gl duie yoe bl o oJl ol b oo Sapeb bl s yoe Jgbo 4 yoxie
ot oo 55 e g Laglesls i ol sl (555 (6135 pifis Lol LisSele S Sl
)8 )18 pslhas Cundg p3 2l &S Slej (g il (B po il cnl biases (LIB )l Bk I ol le
b s 3l Gl St 1o S92 50 Glaal)ls 5l )l ¢ Dlaiiz Bob 935S 0 O (3Rl 4 ereal Lo lojl
SN a3 55l o B &y i LT (3Kl pos 3150 5l (5l po 5 WIAE,T 18 (5510 0 00 9550 095 4l
3975k (St sl 6900 e Rl S 4 laplejle S0 o Il oud Solg Sla alidl g SYL
xS el > Sl 5T 53l S 5Lt 4335 39 0] ot 5 s st s 55 e 1,25,
ot A oy Sy (sl 45 1) S 5 s e S & S5 Saied sloals (2SSl b rasd 90 9
[a]asS o s 1 !
ol oz 5l aS 05l vszg |y ks BB sllze Wi S 9o po (Sujd slaalls oo 51l Sl
3,5 0,L8l 125 3 130 4 Glgs oo Llje
@l Qlaebl B 5 (05 o iws po GliE @
oS slaanza g ol Gl pals @
bkl s (el ogne @
Oo3 A8pe & (9 yke 5 550,02 RIS @



12th

International Conference on

\ Industrial Engineering,
J  Productivity and Quality

el G il pund g0

Event Place: Thilisi,Georgia

Ol | st 9590y ¢ Qi) i @
_ 12 th Intemational Conference on Industrial Engineering, Productivity and Quality G

PUBLISH IN JOURNALS ~ —————  1Fo¥ alo widul 1A

@hls 6ok 9 g yoe 1@
P S5 e § Sy Lo e @

b eedarh St )3 (Supd sl Cupae sileange 5 Sl 43 2 (ileaz )LSe Jsel il 6l ol
gl Cand 1 eS s Ceand gy Caio (ol sl caiiSaags sleolagg, sl slacgese 1 LB VAR 5 VAAL slaans

i ol glypl (ol 2 opdle wl GS gtz ez g Ol aiile Bz SOl Bble ;o uiaz pBS 5 ol
508 Gl (Siz oltdl (paiz oS 5 5l AU Slaags (28 5 Jbe oty W, 0 Piper Alpha s o, Lk 4,
Slasie wowdy ol 4 ad pll IS 50 Gles 5o Wik cdss Lawgd 5 ooy oK 05 gl SL3l 5o 4y yoeie
Copde gl ol p s 05y, S PAS 55 2 piiie Yoo F el o b ondsl 6l PAS 55 OV fd )3 (pges
S B o alls Ca e zshes pled 55T mez 5 hol yie Glsie 4 Sy e ol 3 L (Susd sle )l
S Sl 485 )90 witnd Jlb aie; (l 50 &S (G303 by la S Sl GlaJle )3 4z LS ok adib gl
Y-V f Jle 0 ISO 550002 el o lastinl jlacsl 5 ol Co pow o Sy somy 69,559, obml 4 i
I AR RY PRV

293k SR8 ot slabs, | (Se I el a5l Logas (candiy iy o (s Gl 5 (Swd Vb glac ]l
by o & Sl g Slael e Gl Sl (5)l0 p0 500 5 Sllepe slaanze jo e 52480 (g3l
bl sloazacs 51 (S plgie a4 pol> Jlo 5o Sligad (Sucdifh 9 Slpass (650K w2 (b sladai o 093859,
laaals 3 Slaganas 45 1 losls Blanl 5 b5l sl Ka5e8 lld Cap oo 6bpimmms ol 00 ik oy sy aglin 5
SIS S e s ) S da o0 yos a3 2 oS il JJo 5 00503 dex 5 Lo al)lo 4 g e slaclad
gilee sladlo s 5 aliel (isy ol Jlr 50 035 oo o0l A 5 Sy ¢ )5 055> a 50 1) (6 e @l Dl i g
Ao by (398 0l a argi b el o3 W el (il 4y gy i cnl yes a5 w3lios o Sl senin
Cupde Sl (§)950 WiBlos (S bl Conde 4z LSy plla BB dcgerme i lacS 0 5 WSS Gl (85
LUl saspho (Flob 5l (Sosed sloalls jos a5 2 U5 loanjo 5 59 503 5 Sliad Cojomme b (S slaal o
Obosle 1 g Cenl 0l by Slias (23Kl 5 5005 @) 09, 5l 5 Sleni 5 65055 slaanjo 09h a8 )5 A o
a0 85 0o plaaiie 4 0 0 355 Slags S el ;0 I e adsl slaan pa By oSl gl a4 Wb
Sy (ordy iy Canio 50 (So3ed sla ol Co pae YU Cosal plpls e a5 ols salyS (55, saezs ol L bl
Sgi e a3l T UPTIME g, 5l ooliiwl b allie ol 1o 4S5 5,15 (slossg

Wlao (55ladono -

o2 oo il eslitul ©)90 4 adsl 65k Doz la eud plnl Slilllas bl g 485 )90 Slaw; bl 2
2l 53 eeS ol Lrogs i ) gz lo sl 51 Jssd LB Jsesd 5 Consly S ol il e sl Uptime
Slo 2o o a0 8,505, L Dl and 5 (5SS o e ;o UPHIME o2 Joo iyl g 35,56 alge (w2 42 45 3o
S 53l o Sl 5 (585 e i (536lS gt (8 iz &1 ol oyl S e ] el S
IV ]l 00 ools i V S 55 4y, ol kil o s il 5 b5 55 ks ey el i ds ol

b e sl golie e 5 65yl AT, Lasli 53 61l (6 ped, el 45 5gd s sanlie S5 Lolol
Co pde ‘_“Jv.o‘ 'a‘)” 6‘?“\)6&’}“5 6'.2‘5:‘ lo wfé&su_)‘)musd)‘AQ,i: ‘5".!) f}(b)‘ ﬁjd@aw‘uﬂ 05)19
el sl 5o b mhaw o ls (plaisl ol 05, b )] 5 b o o 40 Bl g0 Glgie Lo a5 Ol el g (6,105
ailge (Sozd 2l g 29,55 oot T b (g3luaz LSy 5 (55luainge



th International Conference on

Industrial Engineering,
Productivity and Quality

el G il pund g0

Event Place: Thilisi,Georgia

Ol | G 95330yl ¢ Qi i

12
o
i‘@
ey

I 12t Cofeence on il Engesing, Productvty e ulty
PUBLISH IN JOURNALS ~— ———————————————  VF+¥ oo il 1A

f % Choosing Excellence
2
(]

Process
Work Management &
Management  Support Systems
Essentials

Basic Care

Materials Performance

Management Management

Leadership
Strategy People

e G )Io Cu proe 9 Ol puen 9 (5,055 (Il o2 ) IS

&3yl =¥
3 leolSiws g Sl 9,5 YL (52))) Lrgas 4 Sl pw Ol (i Gladi s 5 Al )5 Gladlo pu Lai>
el Bl 4 Eed 1S5 ol Kol K00 s9m ) i 5] cgolaidl g camslin oolisisl pg3) g crgmaslagil Linll 5 g S
Oyt b g 59yl Cenio jo 05 (Gl 5 358 dllae 5,5 18 Az gl 050 3550 9 S Jgel b i slagl il 5
Sl Ygone ail oo plojlo slacelad b oo Sialan 3,805, Sl plajlo sl Gadu 3l &6 S @y Gy 5o a8
L ] 5o olFags 5l Lol sl ool s Ol o g (6,00 edlin g o i Loz dcgazo (lgie 4 i glacaliw o
e )0 6 bl laadlge ple ais oo I3 ) 5 o1l (Lol adlse iz 5l (S0 Co 4 g pealie g b i
2l b (B ileaz LSe 5 S8 (S90S S8 Ol 5 Sl 6 wely ol g cudib Sl ale S sl
o (sJo 45 ot S5 595665 VT e 5 limgzss 503 olans 1 LIS o el o 5 w515 (glaplas Lo
ST aile g a5 S o 6ly conlie o oS sl zmdly bl e Sglite 3 Sl g ies) e qylisabl
Sl @ ez g ol 2 slp celie 060,05, So bl Ll all e Ll S 5o sl ceslie 310l el



12th

International Conference on

el G il pund g0

Industrial Engineering,
7 Productivity and Quality

o

Event Place: Thilisi,Georgia

7
: : s | G 95390 gt ¢ ) guihmigt @

..
I 12 th Intemational Conference on Industrial Engineering, Productivity and Quality G

PUBLISH IN JOURNALS ~— ———————————————  VF+¥ oo il 1A

Sl @b Cy poo -¥-Y

.)D.o.a O)L...:‘ Sl )|0)55ﬁ Ls‘°)"5 M‘ )I as 4.&..49.» 9 d:)B.AT L u‘ysa ‘) ‘;LMJ‘ (:)L..a u.u).n.\.c o o .))|3.a )‘ é.v
Slagleo JE g3 55 5 S35 drmgs 5 by 4 4255 LI 5 ol G dylo s 0 el loslas 5o Slail (59,0
b Jow b sblgy anwgy 51 Sail las idy SO el S50 ol 8l 4 aasie ol 3l Slo o g
LudsT 3 (gjlwainge -Y-7

S99 el 0391 ot 5 (65l b (2L 4 y2eie ALBIT 0 Dl pen 5 65l E9d90 4 (25 S M4z P L
@ S92 by S5l S8 G ejg el il oe Wl 5 cenlial g (559,0  slac Il s 4 &5 Glaan e pee Sy
30 Slod S Cladod ases (0 A0S g0 SeS Sl maw jo cold) bl o8l cus o lesle sl 1910 gm ele
Slhles paw ©liz! adsS Mas .l 38,5 ploxil co aBge 4 plonl 5 Wiy <o slac s uals sl slo Jow &l co

P ool 88 5 a3 o0 (59, (SO P (nl WS ALl Wigd oo Lali Jlzd (B 5 009 S gz albg plxl )
Gt NS )l Gl Lulyd 5wl (oLl ay (S )38 e Sl anlE S s 5 Sl O )80
w5l Gt @l Ol s Sleest Gl & o slaaze (b g Gl ) Tulid (Al (x> 4 giie Wl o
Ivvlss 5

Lools Julx g 4y 25 -¥-¥

By ek )3 (Sopd sl Copde CulST e sbadiiz (n e o Sl (nl Ghagh (el e
b (oS5 gy S 5l polo gl mizmen ool (605 (lanugi g4 5l Bam )l 5| ol gl Towl 60)l9e 4z
SIS g, 99 5 51 5l 9,50 (sleodls (51055 ssliie 4y ol (rgly 40 bl (nl aBlice (&S g (508 Al
Aelidow =V (S o g obwl gy V-l aws le ragh pl jo Dledbl g 910,55l ol solaiwl Slase

bl serdy iy mlie 5l (S QLS 4S5l culie (raghy ol 5o )bl dmelr Giaghy dised 5 5ol axslr
o o SYlgu )3 Bzl (edS (wlal pg (ulal (red a5 0l ooliital iged pae> deslne sl G195 J30 2 e
340l wlans 5 Ll ol s o ke Loy ol ooriy 2y ol iz (gla j2u iy 515 VY St 4 iges
15 50,5 6 )Kek L ol 59 (6 Silany Sy 5 el ¢ b Sland (o 5 g sl drly (oMbl (g 15lib g Wb gians
5 69l oz 5 asle Bime asliinny Jlste g5 sk 5l el oot Sl wiedan 50 &) (S sl (RS i
ool 48 5 plnil ] Mol 5 5,555k
&bl axolr -¥-0

o 050 Sl axslr S L ) 350 (cenn S0 0 ek QL Jas 50 bajlre Cond ()]
ledbl (5,0l8 g gt 552,800 2 «Dload g )Ll (Dl aad lu pae slavaly Jold <808 Jow 5l 85 V7 el

).5..0 o}la. B (_g‘o).ai 9 ool G..Jl) 0 4.:‘)‘ uy‘j.w LY as \.\.uJL"sA ‘_g)ls.tl.o.u ;J‘).u:uu 9 ‘5».0_’| c@é ‘6)“51-."’)'98. LJLQ 9 6)‘0‘
Sl 00 03,51 ¥ Jgaz )0 e (5le] drals 00 5 jglaie ool il slo sl wlul 5 ez G

0uisS &Sy ol 8l Hlel Y Jgu

Sl Aol FasS eSS ax>lg @,
¥ 9ly ety @izee g ()l oyt pie i ele pae S e )
\Y Al el IS g sy s e A JUONS} Y
Y oo, 5 g Sy e Sleas 4 ,Ll Y




12th

International Conference on

\ Industrial Engineering,
J  Productivity and Quality

el G il pund g0

Event Place: Thilisi,Georgia

Ol | Gl 505390yt ¢ @i e @
_ 12 th Intemational Conference on Industrial Engineering, Productivity and Quality G

PUBLISH N JOURNALS  ————————————  1FY olo widl WA
\ S gy Sledlbl (5,5L3 g bpinsw 65,400 » £
Y b, S g s gy e S g s ol axlg A
¥ s Cns g o 6,150 500 a1y 4
Y Al ol )5 g s s e 8 Sleas \4
Y Ayl il I g sy osl a=lg A
A ook, ls 6 Slowy &l poss g a

> o yd O glbas 388 L 0 5 Z=1.96 5 P=0=0.5 ©)j50 4 1S5S Jse b “."'.‘.‘J"‘” oS B ek

el Aol 090 ju dolidw
QT ML’&Q,MM)’ u‘;.w -v-¢

g g0 Ggl.i)') g 00 b sz 00 ol 51 S0 yo KW ISP shls R L;L:zau>_.,.|)\a Co e Ggl.i)')l doliiis
o2 San g IS polio by gl WDiiS eSS 1 el 5 QM\)I}ASG;L..S%L, laol jo delicions o) eSS (6l
uLo)Lw OL.S)lS )‘ 05; SR AR (o0 d..:‘)ﬁ‘ l) UT J“"&’ Coo &S wo;‘so on.iz ﬁbg LEML.MM): W L»w.:] MIMAMH}J
Sy oyls Sz NS oy S plu b ooy, onl 51 SO o el Yaase il (wyiws o dlflas &0 4 lolid |5
G e sl I G e Slilanl cwl e €ainen Lo @ U Cuilawed 5l aS 0ad co aid )3 Jlai 500, my Jlgw @
2 il baskisuly spslaez Slam S5doe 025 T L Cadinn Ly id & 5 0900 £5,0 sho Ly €olaad 5l iy
Al 5o wloo,S LaSS 1) dnlisw s Wbl ) IS a5 Voo 31 Jlo (gl aigd (o) 0 500G L Tioee & g0 a5 ooy )5 51 acs
'alf)o.os.;ba\.,.wl;u.\ﬁlgdlw)n‘_g\ﬁfU)ujio)@&&p.epsaw@?&.\&lg,ﬁ Voo ol delbanyy Jl
S e sleas o blagye lgas 00 glae poi IS cpl (gl 05 avulone 1 |y s> 12 30 00 5 Skee Wb (g
g oo pais il lans p g pe pa b (S5 slaalylo
Jolo g -¥-Y

SBSSS 8 Sy e kS (Sl (59,58 (o)l ol lag sl Jold (K58 laalle Co o laai
5 S Slalad slge S pae o Sliis g Cupae 6 FeelS Sleetaw @ Slee oldy)l bl Wl e g (5 IS
50 b oo osl o5le a9 (29,5 LI 5 (i (Dl liebl clblE 5 e o 0,505, MRO YT I3
R RV O I VROt BT B NSNS VIPT Y UEE S I W=t JUWISV- SN FIg COWSRIPITS « W PR WSRO G W



12t International Conference on

Industrial Engineering,
Productivity and Quality

el G il pund g0

Event Place: Thilisi,Georgia

/\\
@
S 7 e i e oty 0ty

PUBLISH IN JOURNALS ~— ———————————————  VF+¥ oo il 1A

Ol | G 95330yl ¢ Qi i

100
90
80
70
60
50
40
30
20
10
0
GFlwl byl ks sSssS glaaaly Copde B oySug) U » (e Gile A
olojlw sl Sludl g9 ) capie 9IS (2Ll gsf}:-.:-ﬂb' olldolge  »gie  (B9S banld
Olpexi 38 glupae (Sw Cobls

Sloidy Yl laeb!
MRO  &lppes

S b b 2l Co paw ace jlplas o a4 (Baes Fwl wo e -T IS

O 035t ogm 425 b sl S92 5 Slosler (sl sl b conosn LSV oses o sl
gt 3,8bos (2ledl anlp sladhad s ol 51 Gy sl o 00ls sl e b Lag o fad s
slafad g ansls LLS)I )15 i laojor 4 a5 (o295 5 (e Sleeds 5 Slaitdy 5 Cupde $FglS

e 9,509,

o, 5 Slpmass 5 06,005 SlacKaiSs IMRO ST I3l 5 Sy laksd g e eljrgs limalsl Carhls
RO PRV IV PR PR VIR S SO g5 AP B PR AP VRCH JUORS SO S KV ¢ IR ) NP W ov

ol 0l IY Joax j0 (o8 olils Copas aillos sloacs gl aaT g, (wlal pead cud Oyl

0uisS &Sy ol 8l Hlel Y Jgu

sl Ay o,
FIAY O obesle eyl ! \
$IV Sl g5 2ol v
A N Cupe uiS ¥
$IVO R IRPRIV SREINE it ¥
7IND o Slee byl anT s I
oy Sleitiy 9 Capde §F el Sl 4
YD MRO T3 5 Say oolakas olge Coy e %




121h

A
<
&

International Conference on

el G il pund g0

Industrial Engineering,
Productivity and Quality

Event Place: Thilisi,Georgia

Ol | G 690yl § Qi) i

g T ————
PUBLISH IN JOURNALS ~— ———————————————  VF+¥ oo il 1A
#10 Oliges Olyas Glebsl colblB  ciiw sloo S5, A
BIAY D basl,d g slway )\

el 00l ooly L ¥ ISS (0 0 jgeae D ygo 4y 00l oS Dl el uioren

3 273 2.68
2.5
2
1.5
1
0.5
0
eyl LS slanlp glaetues Copie Gl 3y, p e (g5le dp

Slesliml Gy 5 Canoe 96)‘%54 )l GFeeelS Slalad lge e (29,5, el
ol Sl Slosi 08kee glopae (Sw ool
Sleiy oYL Gleebl
MRO iy

0 S 2lsl0 oy e glaasar 5 plaS 5B 50 eud s Ol yed - JS
S CiS gt oo ¥ S el
Caol 03903 a1 0503 (i Sl Billae IS S e clST @
bl e sl Sy, 5 Dlend 5 (6, ST (Sl 55508 el clesle Slas Tl Dl pes @
ilge VIF e oYL (Kot 5005 SouSs aslicn Lo y&5 Oljgend Ol lielo!
SVl g (Say Slabad sl Sy poe ( Glaitds 5 Sy e 6 Pl Slentnn 0 Shos (oLl anlp Slpes @



th International Conference on

Industrial Engineering,
Productivity and Quality

el G il pund g0

12
AR
{@ Event Place: Thilisi,Georgia
\J.
I 12 th Intemational Conference on Industrial Engineering, Productivity and Quality G

PUBLISH IN JOURNALS ~— ———————————————  VF+¥ oo il 1A

Ol | G 95330yl ¢ Qi i

u.ws‘) Lmro.. u..).,.J @‘s)oj “\'“"LQS'Q Y0 )‘)ﬁ.ﬁfé@ Lma...;l)s 6)L..u Ao 9 (5“5;)[5)" GH*A sMRO
;.\...ula‘so LS)L”?S* 9 u‘;..o.u 039> la ,L:.\.:J.a Loes a5 Jﬁ‘ooj.o.;
ol e S S rizpen el o 0051 e g GLulid)lS iy pes (23l 4 bgrye Sliad Y o 4
el oo ools las ¥ S o SeeShe Hloges SO 3l eolaiul b &l

Fow o 9 ol 5l e lalicd ;15 (gl 33w oyl 32,00 00l oS Ol jod 4y gy yo OleMb! -Y Joue

o8 Cewppw | pide e
£10 s IV olesbe syl
£10 s v/ LI PP YR A
28 YIv v/ 5 eSS
£10 Iy g1y Ol pasts 3 (5,055 Sl SLiSS
o A /¥ 5 Shee oloiss,l a3
o orf oIy Sy 5 o e (5 FgrelS Sloatianns
OIA 1A Z8 MRO ¥l g (S olaks slge o o
208 2lg 2lg gz sl Culild 5 e sloo S5,
oy 28 £\ 295 5 p e
o/f £10 O/A a3 (o lodige

_.-ﬁ..,\.c _.-w);)..w _.-u»&»ﬁb)lf

Olebl CollB e sl S5,
g

YTl g (Say Sladad slge oy s

> (IS IRCH T
MRO Soe byl anl )

5 Lo e (85 5eelS Slpetans
Sy

Foowr 33wl g 0Ll b ;17 ((yliaw 1 ¢l 33000 00 s’ Wil ol &3 gy g0 (FguSos Hl0g0d —F S5l



12th

International Conference on

Industrial Engineering,
7 Productivity and Quality

el G il pund g0

Event Place: Thilisi,Georgia

“kT
Ol | G 95330yl ¢ Qi i @

s
I 12ttt Coneere o sl xresing sty nd ity

PUBLISH IN JOURNALS ~— ———————————————  VF+¥ oo il 1A

Slaebl CobB 5 (s lad S0, colosl slags Bl il Slasl (6975 (2l 5o &5 S Bl oo 5B cnl bl 2

3 Bles SeaSs bt (e g Ol e Sl Loy 3 Shes 2let))l 9 Sl Cupde 5 65 elS Sl ptasns

Ol )5 g s p o DL Sloiidy Co e 9 6 9ol Slaptnn § Gliebl Sobl 1 (e sloo S0 (ladi

o Sog) (23,5 I ooyl B (giluaigy Dlpeni 5 (6,105 G5 Sy e CoiS slaadiz (0wl SouSs alie
tloe SuSs bt plpae 5 GLolid )5 Ol Lo & SVl g (Sa Sladad o poe Gliebl Sl (e

Db T Jgoz Ojpe a4 sy St 0 (Sord la ol o poe ol il

il 0uid 03,591 3 30 AodE W yge0 4y e S ISy B 4 by o i
olejlw o 3wl
losles IS Glanl b oy iy a5 slacodled ¢ laogs s cdlanl Slutiy o olblen v/
Pl gobe 5 plojle Blasl s sluil gt (g sale 5 (T 5 (Gl Ml s
Se3ed sl 2ls e (sl oliol Gigas pas
oS slacollad g ladeliyy EN1 5 (pgas i 10) (Sad sla o)l Cupae pogas ;o lojls (ooad 2TV
(0 dalgs> &8l S Dawaily g Do les Do
Gl §9575 (2L )]
wolls =5 Lo 5 (5,Sem (or S 4>y, V)
S sl oy le cnlio 5,5 Ll
erSe @by 0 5l 7,5 slals (6 ST 5l ol (ol )b
el il o il 2o (28,55 L 5
Slolging pllas 5 (8IS S e (pgas )3 Foo i odaliv pae
obesle 5 omly gsbaw lp LI 5 ol c3loy slue Slu,) @] pas
W G pae Cuds
Ol pens  Siin asliyy jg00 pogas ;0 Joud B anT b S 352y
St Gla)l5 (2 el Gl e (o G
Sl prond 5o 0,8 10 oalls A Sledbl o4 oS

D N N N NN

la )5y gws g Zaglyl (ogas )0 (asuine g Gyt Joall)giws EUIL 3529 pae
Job Plan) sl s s laibel sla 5 aslip (g5 poe
Ol ot 9 (5,050 S SiSS
Sl j0 050 sl G855 9) Slles axly jo Sl 5l gylom 0ols Cgm g Sl 5l solai_l
(S s CaslogS G &3 &5y S 00 (555 ez slo 00ls (53,
(Lmdy ol Ol 0 3 pgas 13 G)IS ailoyus 5 azg)calin Condy Sl
PM slo asbi s plite gl
4l Lo slo g, 5l ool LPM (gla aeliyy il poe

N N NN R

DN N NN

> 60,55 sloawly b agalae (sloasl p ovnlie pas

5 ySdos (olus )l w58

Olosls 50 95250 sloan] B (S 4 boye plaasls 02y v



12t International Conference on

el G il pund g0

Industrial Engineering,
7 Productivity and Quality

o

7
Event Place: Thilisi,Georgia . L. . . /

: : s | G 95390 gt ¢ ) guihmigt @
..
I 12 th Intemational Conference on Industrial Engineering, Productivity and Quality G

PUBLISH IN JOURNALS ~— ———————————————  VF+¥ oo il 1A

5L 0590 slools as Lol cwjiws pas V1
loas s il g Jelos plowl poe v/
G 5ol slaosly (o9 Yok v
Sl 9 S o0 (5 5 gl (L
(G 5 SIS 5550 43 )15 y52008 C 200) QLSS Jaoss Sl a5 (5,005 1331 5 5 ool e
Olesle )o 35250 b33l o 5 (g5l az LS pus
Sons Ll 535 5 JolS Bl 35
Slabl ColilB 5 coilagSs sl ools Ldoxs g wiadisn sl i3l a5 5l soliul pac

NI NN

MRO Y7150 g (Sas ©lakad 3lgo g oo
Slakad Glosz Sgugs 5 Dlipa (610505 pienw (5 5lwooly
abgiye glaanld by 5o Ll 15 e Ul poe
lle pasls (ngas pae

NI NN

SUEST ey egalandl (5)laws jlade ineS g dlion (999790 dty Tobaw (pgas ;0 385 Dlawlrs plxil poe
-
Ol b sl 5 (o so0 Sy
s Jedos olida o Sl 23 290 V) (o) 2
Ol Coonl 4250 (sl Sz 3089 5 (05 (2b)l S (g pos
asl bl sla g, 5l eolitul pae g LS, @y b 55l slgiiian wlol 3 Bro CllagSS oy, (s
Sy 2 o (g3l s 5|l pas
2955 )5 5 (G
G oy F e J5ud LB Joles g (5 S0
Olpae 03 50 plate Slud> (6,155 5
G5l SOl 50 Seute Sz loies 8 S92
(MOC) &l s o pae adl ,lis-lo oy, svalive pac
a3 (g 5lwaisy
00l e 5 S35 b dcgome 13 o)l (05 Lkl pae
d97se sanlp (S5 50 ol oSS 92
Ol Sl abs e LS, (BT pae b 5 ()l o5t Do slo Joallsiws cnalie pas

ASENEE NN

AN NN

o0 @luo 3l (K (5390 digei 53 walT olwl p1 (938 b (2110 Lo o0 oy alis -F Jgu

Ly, Ils oLy, clodacs
&R0) (G (GG
Sgute S Loty Sy aebip S
942 N Shes iy 2y 4l ) Sy
. 9 Oy <o =)
Slad> (551,83 5l N p e
s s - _ s
&5 ligb . i oY I u,-j
ailyd o lael 5L slals, & jlwdinye




12th

International Conference on

Industrial Engineering,
J  Productivity and Quality

el G il pund g0

Event Place: Thilisi,Georgia

I 12t Cofeence on il Engesing, Productvty e ulty
PUBLISH IN JOURNALS VEY alo aial YA

Ol | G 95330yl ¢ Qi i

2o sy D &6 G5l EXSH
aiepllss sbiud, @5
o, Sal, -
s LS,,L.;L;,;.. [ ) P}
s, &b iy g Julos
2L)) .
S . 6“‘))\)[.@@‘)} ‘SLQQ)S_."B)
) = pa - a .
P () -
N 56l -Y O]
g’g")-i o w“ | -
G e 1 oleabl s
u,i’):"e .).;.nr:Ua‘.S tSL;*"‘")
L‘).:njd.? -\
Gols
Sy dzog . . _
KPI 5 Slee e el )3 | O 65 & ..
Lw p . o 8des obety)l
9 Sanse Y b jasls Oligte skl
S 711.&.:
PRELSS
O
RUL O
GL""W
oSl sl - S FgelS
G g ool PROTVRW
o ollss (g 1,5,, Y CMMS -
Co wdo -
] L:;Ua‘ G 9] ERP 1 il
S S s =Y
ob .
clie 581 AR
Sl
’ 5 L sl b o5l <o plosl
L5 e o ) ’ . Slasass
s G po ‘u‘“‘ 6‘)‘ RCM fl;u‘ ;SL‘M>|5 C,'S)Lu.o _
»° S5 . . PRYFEYSE
50 o,laslinl g plaie GoulS” Olypes «8,)15 p0 540 ) i
e srepllss ol 3k 9 e
o
9 Codde =)
el oyl
ALy gl Copde =Y
| ufs‘ 039350 (st "ﬂ' ' G e CodS
2>l o Siyaaliy Sl g5 Cg o
e ') ‘5)5 LSL"’ﬁ*—.:-JL*-é r) )’ b o )lS
laeules ool
o905 Sy e =Y
CAIY




12th

International Conference on

Industrial Engineering,
J  Productivity and Quality

PUBLISH IN JOURNALS

Event Place: Thilisi,Georgia

I 12ttt Coneere o sl xresing sty nd ity

el G il pund g0

Ol | G 95330yl ¢ Qi i

VEeY olo widal 1A

ool 2l =)
Slsly o pBaLS | (05 g0 o pae
3o L;:MI)T Gyl el e mSsl sl Slakad g o e
Sl | sk, ol | sbeans sl | ey (S ” "Lw
€L O
b, Sopllas PRNTFIRVE sbewly )0 5 pdy iy .
’ MRO &Vl
slisly yo el diepllss
dworsUa;
295 5,155 )
Ilo Co o
< 20
" e I e
o il o o3 o bl 53 S
Lo Sl G9e1-Y S5 2kes)))
; ends 659 0 ) S s & e Soserte ) Ll
e alie g LS, s ’ sl g LS, <
KPI Ll bl &l
S e .
bl 5o Slejle so ol
aoplls |l izl
sq ol ST
LTS,
b, slewly o OIS 2 ) le:M
M‘BUAJ ..x.m.aUa.u

WSl oo 2 T 4 sewdyyn mlio)l (SO (69,90 diged jo Ll cnl jo (golpiing ooy p uizren

(o g iy Caxiao 3 (50l (SB059 1 Comd =0 Jgum

po Jbo P> Jbo Jol Jbe @l slooss
v lyea el
v Slabd (39290 51> g Jiho polie 5le dinty yoitas 2
I el 00285 5 (S
v Copoe soailyd Plal (g 4l (g g laal 3 ganca gl
Sed sl
v v PMO cualagSs slaast p s5le age
v OB PLAN) &l josi sla )15 4l (55w lsbiw] dngs
% O 5 Olosles )3 35290 3 Shee 2Ll oSl 6,555L
S sl ol copan o asls




12th

International Conference on

el G il pund g0

Industrial Engineering,
J  Productivity and Quality

Event Place: Thilisi,Georgia

al Conference on Industrial Engineering, Productivity and Quality G

PUBLISH IN JOURNALS ~ —————  1Fo¥ alo widul 1A

Ol | G 95330yl ¢ Qi i

v 5 Sl po sy SMb! Lo sl iedign slal3dle 5 s 5 S
Slyeosd 5 5,5
L, oles sl (SOPS) cldas s jfasbinl slaai] 3 dawgs g ol
ol slaal 3
4 Slolpiioy plas aswgs
v v LCC joc a5 2 auj Sldllas 059 peituns sly2]
v v Oliges S sl s
v v Sosed 5l 2l St ol kil sl
v v Sl o e drwg

G g 9 azi =V

Al Slpes gladiz jo o (nl 45 0,5 astie ey Cale Cuxdy o))l 5l ol S ui ez b
5 2 e MRO YT l3l 5 Sy Slakad slge Sy oo (Sl 5 Cu o 6 5500lS Sliatmn 0,8os Lo )|
ailyd gilwooly 4 5l a4 wil o (Sl cans glyls (K38 sl olls Copoe o 5l aal 3 (g5le a9 29,5
Sl rond (S0%g et (oo 650K 5 Slinest 0392 b Lo pe i ladiz (pl A0l 4 423 b (izmen 2310 2500
orals 5 s bl plesle 5o seme laanl 2 (iluesly sl wesoe (LA (edg i Caio il o)) 65K
o395 of) yrne (i 5 GO glgl 5l g g g g0 Golaglsl 5t srodsn (lojle mlie 5 indgaze das ] il
55000 o il ooy olajls 5 (oSo5ub la o ke oSl i 5 cypeky igeh s (8 losly el 5o Songe
Soygal S35l 0 0 yp0 gt slaosgn (g5lwooly a3 Ll o walyd losle jo s Jow S5 L g PAS 55/1SO
Bl Axwgh e 50,5 SE1 Glesle j0 diges soign b les oo |y Sgumpe lrofgn ccuwl ouls aul comdsl g oy
sl iigel o8l g o5l o aeaddle ylojlw sansl @ 1y ol g LSS 45 84d o ol 3 losles jo S i (55luileir
Geddn 4 So38 olle Copae gilwosly Jie (ol Bas 5 s Sladl b Cu o S o 28l 0 | p5Y
@ aSS] ped dad o 2alS ol o B 1y s ol o Caglie I (3L M § S5 o e die) (ol 5o B
Slom S lpl (s sl Copae @bzl Jae )0 05800 (a0 oy I S Cu e lp loRg 55k
DS (o0 )P et Sgnte 4352 )3 4230 D90 4 (650



12th

International Conference on

el G il pund g0

2\ Industrial Engineering,
J  Productivity and Quality

Event Place: Thilisi,Georgia

I 12 th Intemational Conference on Industrial Engineering, Productivity and Quality G

PUBLISH IN JOURNALS ~ —————  1Fo¥ alo widul 1A

Ol | G 95330yl ¢ Qi i

&y

[1] Preproti¢, B., Raki¢, H., & Mitrovi¢, D. (2022). PHYSICAL ASSET MANAGEMENT IN EVERYDAY
LIFE. Polytechnic and design, 10(3), 160-166.

[2] Obicci, P. A. (2022). The Moderating Effects of Institutional Framing on Authentic Leadership-Physical Asset
Management Practices Relationships in Local Governments in Uganda. International Journal of Social
Sciences and Economic Review, 4(3), 09-24.

[3] Maleti¢, D., Marques de Almeida, N., Gomis¢ek, B., & Maleti¢, M. (2022). Understanding motives for and
barriers to implementing asset management system: an empirical study for engineered physical
assets. Production Planning & Control, 1-16.

[4] Polenghi, A., Roda, I., Macchi, M., Pozzetti, A., & Panetto, H. (2022). Knowledge reuse for ontology
modelling in Maintenance and Industrial Asset Management. Journal of Industrial Information
Integration, 27, 100298.

[5] da Silva, R. F., & de Souza, G. F. M. (2022). Modeling a maintenance management framework for asset
management based on 1SO 55000 series guidelines. Journal of Quality in Maintenance Engineering, 28(4),
915-937.

[6] Akpan, J., & Olanrewaju, O. A. (2022, March). Asset management models brief review and framework
development for energy sustainability & sustainable development. In Proceedings of the International
Conference on Industrial Engineering and Operations Management, Istanbul, Turkey (pp. 7-10).

[7] Sousa, V., & Meireles, 1. (2023). Quality and asset management: conceptual compatibility towards sustainable
infrastructures management. Total Quality Management & Business Excellence, 34(5-6), 743-767.

[8] Polenghi, A., Roda, I., Macchi, M., Pozzetti, A., & Panetto, H. (2022). Knowledge reuse for ontology
modelling in Maintenance and Industrial Asset Management. Journal of Industrial Information
Integration, 27, 100298.

[9] Ugarelli, R., & Segrov, S. (2022). Infrastructure asset management: historic and future perspective for tools,
risk assessment, and digitalization for competence building. Water, 14(8), 1236.

[10] Menéndez, M. C. M., Cerezo, I. L. M., Cerezo, J. I. B., & Mite, L. A. B. (2022). Asset management system
according to ISO 55000 standard in the production process. Journal of business and entrepreneurial
studie, 6(4).

[11] Gonzélez-Prida, V., Parra, C., Crespo, A., Pérés, F., & Martin, C. (2022). Practical Implementation of an
Asset Management System According to I1SO 55001: A Future Direction in the Cloud and loT Paradigm.
In Cloud 10T (pp. 25-33). Chapman and Hall/CRC.

[12] Malbakken, K., Sundell, E., Martinsson, A., & Vullum-Bruer, K. (2023, April). Thermal Insight-Digital Twin
Technology for Enhancing Asset Uptime and System Reliability. In Offshore Technology Conference (p.
D011S006R004). OTC.

[13] Chiu, Y., Yan, T., Chiu, S., Wang, H., & Chiu, T. (2023). Impact of dual uptime-reducing strategies,
postponement, multi-delivery, and rework on a multiproduct fabrication-shipping problem. International
Journal of Industrial Engineering Computations, 14(2), 323-340.

[14] da Silva, A. F., de Oliveira Sales, J. H., & Pereira, J. P. D. C. N. (2023). Uptime optimization in a vertical
dryer and its economic impact. The Journal of Engineering and Exact Sciences, 9(2), 15571-01e.



12th

International Conference on

el gt o ey

--"“\\1 Industrial Engineering,

Productivity and Quality

Event Place: Thilisi,Georgia

_ 12 th Intemational Conference on Industrial Engineering, Productivity and Quality

PUBLISH IN JOURNALS ~——————  1F+¥ alo il 1A

Ol | s § 5390 gt ¢ Lk guihmigt

Evaluation and implementation of the physical asset management roadmap using the UPTIME
method (Case study: Petrochemical industries)

ABSTRACT

The management of physical assets is moving on the optimal path by considering the cost, risk and productivity
factors in the life cycle of the equipment in the organization, and the equipment must be defined and managed in
different layers, therefore, creating an asset management system is a strategic decision and It is important for all
equipment-oriented organizations and companies. Management of physical assets in a company is a process during
which the value of the organization's physical assets is maximized and the risks related to the ownership and
exploitation of these assets are minimized. and at the same time reduce the cost of lost or underutilized equipment
and provide a better environment for better asset life cycle management, maintenance and repair response and
physical asset workflow planning. By understanding how to effectively manage physical assets, businesses can
achieve better performance and increased efficiency. In this article, the criteria related to the evaluation of physical
assets in a case example in the petrochemical industry are compared with each other, which provides a good view in
relation to the opinions of the personnel of the petrochemical industry regarding the aspects of physical asset
management.

Keywords: Asset management, UPTIME method, Petroleum industry, maintenance and repair
\




