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Abstract

The purpose of this research is to provide a model to choose optimal strategies for maintenance and
repair of electromotor equipment in the Pars Energy Special Economic Zone Organization. In this
research, firstly, the maintenance and repair situation in Pars Energy Special Economic Zone
organization is investigated and the history of failures as well as the state of machines and their life
cycle are analyzed through repair reports of failures in the maintenance and repair units and
equipment catalogs. By examining the work procedures and maintenance and repair instructions, the
requirements for determining the strategy are determined and finally, the appropriate strategy for the
maintenance and repair of the selected equipment is presented. In this research, maintenance and
repair policies are determined based on the opinions of experts and field investigations and defects of
the selected equipment. In the next step, the appropriate equipment is selected. The evaluation of the
selected equipment is done in terms of reliability and cost, and using hierarchical analytical methods,
the weight of the strategies is determined by a cost reduction approach. The preferences of the
strategies are determined based on the criteria and considering their degree of importance. Then, using
ideal planning, the optimal strategy is selected based on the set priorities and goals. As a result, in
this research, the selected equipment has been evaluated in terms of reliability and cost, and using
hierarchical analytical methods, the weight of strategies has been determined by a cost reduction
approach. The preferences of the strategies were determined based on the criteria and considering
their importance, and then the optimal strategy was selected using ideal planning based on the
priorities and goals.
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Sahp,1=Wr x Sr,1+We X Sc1
Sahp,2=Wr X Sr2+We X S¢2
Sahp,3=Wr X Sr,3+We X S¢3
Sahp,4=Wr X Sra+Wex Sca
Sahp,5=Wr x Sr5 +We X S¢5
Sahp,6=Wr X Sr6+Wex S

Scit Scot Sczt Scat Scst Sce=1
Sr1+ Sr2+ Sra+ Srat Srst Sre=1

Ol yosi' 9 (5,155 L (5 51yl (oo a5
anje a3l (59 )0 Gl e (e (g b cplinebl Sl (e Dlesd 5 6l la Tl ok A, slaie 4
5 IS 3l e (sl e alaily 5 (V) 5 (F) sl gesd 30 (IS 03 sl ol sy (IS (339 B 09d 00 Sy

] 00 °‘>)9T YJ}A)S o A_:‘).».QJ.:

(6)

()

LS)J‘JAMJ‘ ;[m L))5 SC,' |y oR el M,@ ua.?-l...u U)5 WC 9 g_iw.:) UDL“ O)3 Wr Yb .la.;lj) )b ..)9.....\ <° oddlie 4 )9Ja.aLo.£b

28,5 oo ol (Vo) Jgaz 50 g oo dwlome 5590 yiSd]

1930958 gl slp ase g S la el e Ol e 9 (65l sl sl (IS il (Y ¢) 9o

A5 g S,
Ol s £9%9 0,0 polas e sl Aol y g% Gy 2ebyr (2Lt PR D)
°)L¢-§-.’. Ls.")} <b 0l S, AW -IG-")M'
e e AL ceM) ceM cen) JR™
o). .q Ce\Y ey ey o). 959,
N CY Y AN AL V0 & 3o HBLL
) CY Y CY CY ¥ Jy=s
Y c oA Y Y Y c A soims igles
AN Cy CY CY ) CY (o g
.q ce\Y o). R o). o). lppouns
Y con) CY Y AR AL ey
... .eeq . .eq Y o). cey. e, yikd
. eeq .eeq Y . .eq .q R D9, ey
g > o
U R . R AY ..5 oEs e oy
6)‘5




20 Ol ron 3 (§)INSS (i 2,85

..5 s RS Y s Cy lys L5
. o LQ £y
\4 Y Y Y v A OF9) S
6)15

.Y YN RN oo A ceeq Y &‘ao.é
RN R 009 oA c.eq ceq L5>)L>u3
AR .9 DRAR! DRAR DRAR <)) @)‘PJM
AR co ) e \Y o\ ey ey [P
o5 S

Szl 51 Sopp gl a5 Jow aigd oo eolitul Sleyl o3, aslby Jow sloss,s olsie & YU Jgaz 5l ool Cawas Sledlb

w2 oo o 4 aalsl o 4 wles o Sl ) a3l il c 958 oo rkae j5igeg Sl

510 adis Jodoi laglad jo (5,5l o

asle (CR) ()55l 25 iz Jalge (28,5 a5 50 b sl il o alidis cilizes zolaw oS5 pogdle 3y, ol 5o
& plsiss Olpe 42 B a5 and e oLt 5 05 e st [y Sl 655l e 45 Conl el (6,500l £ 05 oo
Slaglio 6585l Glstee Al ) 5l 2eS )55l £ 5145 o0l (LS 428 0 olotel (295 Sluglie 51 Jol> slaaslyl
bl 2 ol aledis Lo 013 ) bgy e Sllome oo Ly 055 plonil Toams Slaglio Wb 90 cnl e p0 <83y |,
g dslio )3 5Ll g s 43S a5 0 pdy o0 jge Bbos (2 9) Slaalie ple LB ;o aS 0 S el sl gl2E
Silw s (hgatee ) Slawle odal Cawsd 4 sl a2l g b o5l il o Caedl s

Ll oalds lo daze g Sy el el o (Sig geme sl0 S5 G (VY) 9 (V) sldgoz ;o i sl al> 50

Sy 23l lalp (Fi9 ggemme Jlo . (V)) Jgox

Ol s EFI U B pols | e sl | oy sl g | sy asln SL3k | e S o oen o
. , , , )5 909,Sdl sl

c)L,S;" t_'?")"’ ula ol W) qu‘).w

. YF$ . Y¥§ . FYY .vva VAVY YEVY JRiEo

. YF$ . Y¥§ . FYY .vva VAVY YEVY s

L\ L\ . ¥y V5N V.Y LRI &5 HBLL

CASA CASA Y.SYY - £ - ASD YXaA Js

- YVF - YVF Y.YOF .ars - Y Y.AQY CTSEN

S ASA S ASA YSYY - £ - ASO Y.¥aA B g

SAVY SAVY YA LYY VYV YYSY Lo

.49 .49 . vay V500 ).y Y.£ay i)

.49 .49 . vay V500 ).y Y.£ay Ohe, ks

LYY LYY . FFY Rd) V.YAA Y80 O, ey




21
s, cln d
SY)E SY)E CA) VoA 1044 Y.afq Ofs) o 4yl
6)5
. YYS . yYs S5\ VaVs Vaor Y FAO T
¥ s
SY0 LY . AfS VY VASY va.s 590 S
6)15
LY LY Y- VAYE VY- ¥ ¥40 s
LYY LYY - X00 VAVA VAT YV s o
LYV LYV CA) VoA 1,044 Ya¥q Sy Joe
. . &
S¥AD BRIV . Af§ VASY VASY Y4.$ S
6)5
anip el eluly (Jig ggeme 510 (V) Joax
Ol s By U 8 polas | coe landld | g, aelp g | syl oL | p e S sl
o)L <> <l ouds oo Ll e
Y.ovY Y.ovY 1.9 CEe . YEY - OFA T
Yovy Y.ovy VA ¥ . vys < OAA 1555,
Y.V Y.V V.-94 XSV . Y88 - OV & 5o L
YAYY YAYY . OF- LD LYY . AD¥ Uy
Y.V YoV - OFY . ¥¥] . YFY . FAY osims imles
VAV VAN XA i . ¥ay VYD s g
YAYY YAYY . 0f- C¥YD L YFY ADF gponns
VAVE VAVE VY- . ys§ LYY CAVY ohs
VAVE VAVE VY- . ys§ LYY CAVY ks, sk
VAYE VAYE Ve . v$8 XY C AV s oy
i, cla ol
VAVE VAVE VA CYAY . ¥oa VSA Ot sle ol
5)15
VAYE VAFY Ve . v$8 XY C AV la yiLé
¥ o
VAYE Yovy VAT XAY . voR . VSA 590 SR
6)5
YovY Va.8 VAA ¥ . yvs - DA sl o
Va.8 VAFY Y . ¥0) YVY .53 SRR
VAFY VAFY VAT XAY . voR . VSA Sy Joe
VAFY VAFY VLAY CYAY . Yod CVEA S
L;)Lf Sos

ool Hlo (V) Jgaz ;0 aiie g S, adls bl )B5Lb #5 (V) 5 (V) Jglaz 50 snwl Casds 539 ,lop 4 a5 L




22 e Copde 5 6 (wiige 478

e S
295092l sl
CR Cl | AMAX | CR Cl | \AMAX
c XY | OY | PYEY | cYA | ceYD | £AYY Selewl
coOY | PO | FYYO | s YA ceXD | £AYY 4859,
<o DY | PF | 2YY) c PO | ANV | PP &7 HBLL
coDe | e BY | XY <Y | Y| ROPP Jys
oW | XYY | PN | e fY | ceBY | 2R IRCEX I P
<o XY 00 | FYVY | Y | c Y| POPS o ) ganinn
SR T BT 4 B I AR c Y | Y. | RENY Looumw
o f7 | cON | PYAN | 0T | cefR | FYYY €9,
<o f7 | cON | PYAN | 0T | cefR | FYYY o9y s
cof7 | cON | PYAN | DO | PN | P OE9) s
cofO0 | DA FYAY SRV B EY 2 I A opsy sle <]
3]
co¥P | 08 | PYAN | ceVY | -eqe | XD lgo ;L3
cof0 | 0N FYAY <o 0F | PR | PYYY OFsy sl
3]
o OY | 0P| AYYD | e | C NN | POAY SR
oYY | 20 | PAFE | cefe | VY| 2XPA P
cof0 | Y| FYAY SRV BN EY 2N I A Sl Joe
~f0 | -c07 | FYAY <o 0F | PR PYYY S s e
3]

ooy 5wy gliiil Wiz Syl g3y alp-Y-Y-F e
e DLl 51y o J S 5 0jleige S5 e & (Sae 02 | Blaal I Csllads Sl ggezme o)l (53 4ol Je
S le Sy g aze (alS Bas gl ool 0 0900 Baw 1l o)l ()T 4 bgiye i wil v 5220l gl 45 e b
Sl abds Jlod g, 51 a5 #F 5 O-F FF Jolar ol 5l Bas po a4y bgije 09 Sl 5390 9580 Sl 695 20 2> ]

el 00 o T ge,8 50 Syl (63, sl Joe .l oo soliiwl sl s 4



Min [d*; + d¢ +d*r +d +d*anp +07anp + €%c + €7+ +€7 +€%anp +€anp]
S.t.
Sc,l * xl + SC,Z * Xz + Sc,3 * X3 + Sc,4 * X4 + SC,S * X5 + Sc,6 * XG - d+c + d-c = yc
Ye - gfct+ec= Te max
Tc,min <ye< Te,max
Sr,l * xl + Sr,z * x2 + Sr,3 * X3 + Sr,4 * X4 + Sr,S * X5 + Sr,G * XG - d+r +d-r: yr
Yr-etr+er= Tr,max
Tr,min < yr < Tr,max
Sahp,l * xl + Sahp,Z * Xz + Sahp,3 * X3 + Sahp,4 * X4 + Sahp,S * XS + Sahp,6 * XG - d+ahp +d-ahp = yahp
Yahp - e+ahp + €anp = 1
Tahp,min < Vap < 1
d+c ) d-c ,d+r ) d-r, d+ahp y d-ahp y e+c , €% ,e+r y €7, e+ahp ) e-ahp >0 (8)
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v G e 0
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Min [d*c + dc +d* +d" +d*anp +d7anp + €c + €7 +€* +€7 +6%anp +€7anp]
s.t.
0.17* X1+ 0.16 * X+ 0.16 * X3+ 0.20 * X4+ 0.16 * X5+ 0.16 * Xs-d*c + dc= Y.
Yc-€'c+e¢=0.523
0.362 < yc < 0.523
0.16* X1+ 0.16 * X+ 0.18 * X5+ 0.19 * X4+ 0.15* X5+ 0.16 * Xs- d*; +d" =y, ©)
Y. -e'r+e,=0.537
0.374<y,<0.537
0.01* X3+ 0.01 * X+ 0.01 * X3+ 0.02* X4+ 0.01 * X5+ 0.01 * Xs- d*anp +0"anp = Yanp
Yahp - e+ahp + €anp = 1
0.03< yap <1
d+c y d-c ,d+r y d—r, d+ahp y d_ahp y e+c , €% ,e+r y €,y e+ahp y e_ahp 20
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