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One of the major assumptions considered in various inventory control models
is that the issuance of goods and their delivery to the customer is considered a
continuous process, while in reality, vehicles are used for delivering goods, and
a continuous replenishment policy is usually infeasible. In this regard,
numerous researchers have conducted extensive studies since the 1990s and
have addressed various aspects of this type of delivery policy, using keywords
such as periodic delivery, discrete delivery, multiple shipments, etc. In this
research, a literature review of multiple shipment models in inventory control
systems is provided, and in this regard, approximately 120 scientific articles
that included this topic in their titles, keywords, diagrams, and detailed
discussions in the text have been reviewed. Out of all these articles, 75 articles
have been further examined, some of which will be visible in a comparative
table format. Additionally, the reviewed articles are categorized into two types:
based on the type of model and based on the details of multiple shipments, and
they are discussed under these titles. In the classification based on the type of
model, EOQ, EPQ, and FPR models have been considered, and in the other
classification, regardless of the model on which multiple shipments are
implemented, articles that address more details of periodic delivery are
provided.

Cite thisarticle: ........................

@Nole

BY NC

© The Author(s)  Publisher: University of Qom

DOI: https://doi.org/




JEMSC.QOM

YAYA-YFVA - Suig il LS

(7 bl e < s

o8 o831

S92 Al 35092 90 J yiiS (Sdpimw 30 WS> Jlu ol s oo g Julxs

2&)[3}'“ ssla z Sole slae

miadsaberil380@gmail.com ol 1 lslS cOLalS &l ¢ puwdign 20Kl (e (ontign 09 8 ¢ onlid )l Jramllf )1

mokhtari_ie@Kkashanu.ac.ir ol 1 sl olals o&asts ¢ pwtige oAl (o (ootign 09 8 L8NS o g o 55 2

S>>

e

o DMl

Jlosl o8 Sl (ol 035 o 8 8 53 (639 30 J ST i (sladite 53 o7 Sl b o fontes 51 (S
33 S5 50355 go 03liznl VIS o g5 (61 s fols 51 eumdly 53 aSST Jlom ¢l g s gy (5l 1) VIS
990 wns 311, (slos 28 Slallan coiaie O, Kin g ekl y cpl 55 ool Lzl b5, Y game (plle oSS
Jlsl i o 325 c(los 93 o 205 S0 38T bt o Gl 55 ) Cilibon (loir 5038 52
S35 90 I 7S Gapten 53 68 Jlyl Gadie o3l 53,0 4 2ag ol 5> il oy 68 4
53t ao 35S 3 dr cOlgie 53 ax |y Come oyl 45 ke Wlie 130 T cbialy ol )3 5 ok astls
31 (DYl ol o Sl ad 48 8 15 s p 35 a0 b gr Jald (e 03 el ) gt a5 Ll el
dial o oalin b canslie Jlate by Juter IB 55 LOT I 5 a5 a8 8 )15 5585 w5550 lis 68
W i Jl)| S ol r 5 Je 5 ool 2 (Sutbins 5 93 53 4oy 3050 DV i 35
EOQ sladute cJuts 5 bl olizatins 53 ol okl il 5 OT @ slie ol o3 5 0 S
0T Gtn B Jlasl 8 Jole 51 E56 s vamms s 5 dleds 3.5 k3,5 FPR 5 EPQ

RS PRV a:))T ‘:)":J.L.LSA loygs Jﬂ}’”— Bl éjz":‘:" QL;J’- 4 ny L;YUM ol ‘5)'\.%:\:.;

s Al e £o
1403/05/06 :=8l 5o & 56
1403/08/17 & S 3b g 56
1403/11/30 : b 9y & 56

1403/12/30 yUi! g )6

(Lo jlaads’
& Il
B Lo
wS s
Sk J5 Jo

sl Il ) ol

IO

BY NC

RG]




donio (1

Sl | ] &uﬂ;%wwm&&:uz”ag}u};@ o3lizul VIS s o5 (ol adis Joluy 51 cundly 53 aSKST -
L1990M:)‘Q‘)§M_9}1C...w\‘J,>-‘&Gﬁ%ﬁ%ﬁ&ﬁ&j}))}&@aaL@\Jﬂﬁé‘j4:12;‘}4”\“})“}49):
byl S o g cgloysn Jogos (glaelsidS” Sl eslizal b ¢ b ool (glalmlon Calibes glaair 4 05,28 )y
MQ‘@)};QL&@O.LlL}:SJw)jj.Uu'céb).s.x\os;j&Tbd\osﬁfjalij)wg“)uwca)?&«jdlfxg-
w:u:ezu;@uu“,w4{.,us\,\ﬁl,mfdiﬁL;u;.g\,.;@,\suu&\ﬁwuﬁ@u%‘suﬁjﬂwﬂ@
JJIS;)?QNMA‘SLAUAM?:Fcyg‘hﬁwb&@b)jQU)mjsbﬁbubquw}J&:\..‘{JA
oy S b dile (il ok 0l S iz oyl Gole b e b 3 eyl cp iz utmen LSl (63 5 g0
75 s 5 Mo 1) 60 5o s > Shas Wl o b el (ol 085 53 0 8 5 Lo 4 b Jax Ole cadi
(1 508) doles oo otaline |y 68 i Jluyl L EPQ 1 503 alsl 5 e

I(r) &

S g Lo 9 dwgn b J9 LEPQ S 51005 ) slag0s

Ol 15 (o SV il o Db 3 6 iloed oS ) gt (35 g0 U557 05 g0 O, K53 ok - e 553 487 5 ailes
GBS 8 5 oo Sl )8 S5 Ll 53 (gluesly 51 b ST (63 5557 1) O caltns (L2505 87 5 als b 5058
IS (Slaptanm 3 S8 s Jloyl Calibes ladde b alasly )3 andlas 5 Gaiows cbialy e 53 3L jowle gl
S dal g @i Ol e i uls) 4 Bl 5 03,5 oSS (G55 5 o Sl (S50 4 4 5 Lol (5l (35 0

s gr Bl Gt Jlasl b 535 50 J ST lghte Slsl (5550 G o9 )3



Error! No text of specified style in document.

f

J‘“Sﬁ c.s*”u J‘S) (2

AW Jlvyl Oleol axse 4G p (5590 (12

L YIS Jlayl 457 ol ol 03,05 3505 (635 30 J 87 Catlies ladde 53 87 Sl b 51 (SS A Ol 35 5 &7 shailen
‘r,m‘},‘&@weg,u};@um\vs&ﬁL;\j.@a&u;;u;.,s\,,;&muwuﬁf@,m,;m,zéfl
b b a5le (ol ok 0l 8 i Sl ke b S s g5 3 alol ki i ool |l 52 Y pene
st 5 B 5 415 (53 5 s e 5 Shas Ll 55 a2yl ol 238 5 550t 5 LoLE oS b Juom Ole el alows

:(2,|>,.;)ﬁfdﬁmuﬂs,\?ub&ﬁ@g.u@;di@ﬂoujwj‘5>ﬁy,|>,,;‘;;;ﬁﬁs‘5\ﬁ.,mﬁ;.:

I(1) »
HpE--- |
~ |
P—d ™ I
| ~ ~ -4 :
1 e 1
~
I | ~ |
I | -~ |
: : e, = :
1 1 | >
[ F_"n-_-' ______________ _,j_,___,,]l Time
tl tl _JI tl
e e e e e f ————————— |

SN g foo g diwgul e LEPQ Jow 51005 .Y H1og0s

) ol @;Jﬁ)bﬂj‘_;x{@>tjijbcu\5\auw ul)li’ @}a\)zS@‘ﬁL&ﬂ)}f@j

Jow C,S bl et a

8 i Syl S bl bz (2

Jo £ ol 3 i (1 =12

)‘J'; ey S)4° oo diwd dw (el 030> 45‘)\ QTLSL""‘J" ‘) 4;\?-1.% de)\ Cy}a cﬁ:@jﬁjbgéb Cy quw‘j
£€ xSl LFPR® glade (6 i Jlo )| LEPQ? sladuts (8 i Jloyl LEOQT (sladute s, S s

& %2 Jly LEOQ sloJwe (1-1—1-2

2006) o1, Kan 5 3l Alin 035 sloul 68 ki Iyl Conlown s EOQ Jko 0lis 571 281 L5 &5 ol g sl S

i) EOQ ouss st &SudS™ 55,5 el sl oS e (gl il oI p sgie dlas pl )3 55 2006 J s

! Economic order quantity
2 Economic production quantity
3 Finite production rate



I\ 1402 .2 oylod 9 092 ‘(’f’gf‘:’ébju'“w S peds

M&lﬁ(om)}})lvgf)gjbjsgjlgﬂy;,ﬁ):ccw&i\ y\a,\i\.wumcp(&;m!y)w
olih s b (63 s 5o 515 a3 31 gad 55 Cul oliie 35 il LT 5 510U 555 4t 55 5 755 T5 s (3Ll axilil o511

A:.funou\.kl.&ﬂbd.hd\d\jqb)wj;

Stock

»
>

Time

SR . 0

09N 9 b ($392 90 gl SUBISLS o § & balad 9 pgf Dglad) Olo) > 5 09 B (539290 Thaw .1 53945
NY] (At SN Jaig fos

gé‘yu.oowwﬂ@gwaOQ d#)‘j&‘j»&:}jdw}));&& Lsej.'AJEPQ d.\.&&lbb)}’b\.ﬁ‘
Js Jo= OV s s 4 ke EMQ L EPQ sladas a0l 5 i (Xsd oo u&)lﬁ c\ilf.\.:g- Jlayl 4wy 4o s
Syl Gl sl 3EOQ Jue L 68 s

&%z Jy) L EPQ/EMQ sl Jie (2—1—1-2

51994-1992) 01,n 5,5 sl _inss 358 o0 sdalie OT 53 a5l Jloyl Coslw aS7 SVGe o 5 sas ks
otalice LB 55 4,15 505 55 o5 sklen 33,5 a3l ooohs 1994 111992 4 1T Ll Jlo o el 2001-2002

el ol oalainl



Error! No text of specified style in document. 4

Inventory

Time
[VIIT b 950 b b EMQ Jho &G 53 Olo) o 39 Cawd 33 (S39 g0 sl0g0 F Hlog0d

125 5 il 2002 Ul 55 2002) 0l 5 SIS o Lo 5 ¢ godsm pen b ol 55 55 OT ) ey
GLs 3 a5 Sl saie 51, EPQ Jute 05 87 563,058 5 sbate 0 [13] STL 0155 5 oy iy ¢ 5 o) diacils 53 caalsl s
35 S Sy gty ol S L i yli 7 Lsls 5 28 55 cpl b1y dde cpl (g 53 cg3 gm0 SRS 5 ol
55 Ll (slad o sdoes Lol jan Jguames &K 51 i Sl o Ses 0l 0 sDe L s 0313 s o sudaze gla Il LI
85 s SN s03,8 g p ot b oo 308 (505 40l Jke K Ol gt ) s sl 3 o s B a2l
sls slgiis OT o 6l
55 peie gt 2009) 0 K0n 5 5 2009 Il s 5L sl gl e Ol 35 LiRs s opl el 55 S shailen Ll
uu:..a,;,ﬁg,\;wmau—_ﬁoi;@.m;m)\LJJ_P;c,,ﬂ\,ﬂ&\p\,:kdb,cbuﬁ@af&u{m;\f;\
IS mn pl sl 53 A8 5 5 cllin ) O iy 5 Lo 5 oS ol (63 g0 J 257 53 8 iz Jlanyl Sy JUlSS o !
(513 50) 3 52 0 g i ol (gl gatn s 5 a1 5d 51 conks plawil (sl 2n 53

V3

Time

(Y] o0 b9d § Olwlo il J1955 e o LEPQ Jow 50 Jle cudss b MBI o jiwd 33 (839290 .0 3I05405



Y 1402 .2 oylod 9 092 ‘(’/&é//}ww S peds

(Sluls 3gms 4 a5 b Bl b Sl osdhe Jdo ol 53 (Sl oalie LB 55 O lases 45 &S ghailen
2035 08 (6 381 Gloj 03k Os (b 5l ey S Do opl 3,8 o S5 gy p 3550 5 kS el 5 (55 0l
Cnlin CoalST 5161355 2 51 s D1 5358 o0 ST Cosne 221 (655 2 (558T05k 53 Sllastr Jloj il 5o ey Lol
S josl 5 6 3,505, 4l Lty glalan 53 2010) 01, 5 s o Il &K 558 0 LS (65 9 30 LT &
5 s oS el plg SIS x5 2alS ) shie 4y (6 K03 dn g 53 mmen Lol a5 5 0T o5 4 (S 2asy
BN+ fpu e o 60 505 Sy T3ome 1 QOT1) 01, K0n 5 g a5 ol anlllan s 2011) 001, 1Sen
(onlin oS JolS” 3081 ) o Mgty (hn Ja o 1,8 o 5 3 T sl (BN (o i - b sl
OLL 53 (o 35500 w55 o5l (5 e)les Olej 5 ate A5 Olej b 53 pame LA Lol 2 6 20 &
Sl ld N ol slaws dCanl ol Hlsy s 5 ol S 1) Sl ol il g8 CBUT 4l &S Sbe) (6,870, 90
sdalie b5 0,15 505 53 Je ol (6355 50 )13 305 358 o 0303 b g (6 i 4 adeiie Sl oL &S5 5 olg OV guames

)

9Chiu Joo b duslio 58 [YF]slgrin Jow (853 <5y 4) (53890 (510eS (Sd4y 3» 50 HURSI 350 b .7 Hld g0
ARSI

U,ZJKJZOICS db)>(2013)o1)l§~m)ﬁbjdﬁa e 42012)0‘)‘5“*‘3}:?}“3-’-‘&:*“““5)’&5%“
;\rfdu\gpgljé\‘d}ibg,ﬁ,,w.m@autpuu“b,u@)j&lﬁomo;u&u;,,e_{i OT y3 &8 o

S o s odihig = I 5 g LSS dis i ke s 5ty 68 3w 5o 1, 1SS 5 el s Ol

Bl o3Il s 5 g3de ) 51 OT 5348 28 8 bl 2013) 01, 5 i Loy G wlie gl caalsl s
5 or bl (B3lal gme (D1 a3l (6)05b 55 5w gl (63 50 Jlo)l Sl b gl 5 s K Sl g
33 S (6,8 T05b 5 AT 3 Jb 53 Je opl s il oo 6, e,b s g5 53 els (S sladde b s opl 7 S5l
03 g5 ki plad @DB1 55 fits Slauld 4 5 ) ol ekl (g5l tw\;\sao'q@\&{w,u;,i.;,\; Sy e
N353 T 13 a5 53 358 Jol Olicabsl JolST CoiS™ 51 (65870 ,L 3 OLL 53 47 g 031> i goui O e 4 Al 5 o0 S50

o o 1y e oy



Error! No text of specified style in document. A

20 215 9 G obgd (il bosu ie o LEMQ Jow 38 (Jle Cudas™ b pMBI Ly wd 18 (839590 .V 10905
[V#] yos

1313 drm g 5 5w L 0T Q01D 0L 5 J ey SLasil 4 i g a1 gy Jlo 5165 o7 gl s
8oL 5 atw ol Jloyl Coslow L gl 5 W&@ﬂ Iy ange Calil o510l 2014) 0, 86n 5 s 8 dlis 5>
58 n b SO 0lsa AT 5 0LL 52 48 s STIBST) GUN s i b oS5 T sl 13 anlllas 5 5 il
oS enls ol (HMESS 4y 58 Al Goda b1y 3 Joke clin ol 550 ol Oliab) CoiS Sl Ceand S 4 LS

S a3l T SN (g dig 2 b sl w5 BN T g e b o peals S
slandllas 53 Q015) 05 en 5 s ot plonil i3 8" o3lizl Q014) 01 en 5 g 7 G348 235 5 355 5505 4o 5 Lo
S 03kgs AT 3 5wt gyl Syl Gl b ol EPQ Jobe & o (615 (Slizn 05y im) o S0 5,055 &S5
B 55l 536 odiyls IS 5 el s Sl 1 oS S5l 4571y Sliaabuis Canl (S o 0l 3,50 55 ) S o0 41|

ST S s a4l (Rl A e e

Gy G 035 5 ag ek a6l L) iledie Sl gldlis 53 2011) 0l Ken 5 5 2011 Jle s
arn 5 53 02012) 01,80 5 s s Il S o 3Lzl 8 i Sl 5 (5, 870,5b 53 L (EMQ) (o5l 1 5 luie
..u;s@;Lé,o;.:ULfa\fL?a\L;\ﬁnuL;ﬂ;,ii,,&iduﬁw

L (EPQ) (o3l W 5 CanS Juo &S5 (6l 1y aige B s o= (e Lo 5 05161 2015) 0, K0 5 s goline dlis 5>
(s o83l 4 ey Sl s oS adlllan ] 3 S o ) (B3La e oY) (IS 0553 5 Subaie (gla o o
B 6 5 0013 (Ml g e o 03 8 53 4 @Bl kST L N S e (ol 58 w0 S e ] 0T
So3e 3 g ol plas oMl 5l e W 5 BLSI 413 Ml 55 ol Sleasls 5 s 50 mes 53 ol & romen (S5 0l 50
Gledde 3l andllas pl 53 558 Jol Sliebl olST iS5 ()0 ks GLL 55 45 Wi eals | s OL i 4 il 5 o0

bﬁ@c\ﬁw‘@dﬁ&b‘_}iﬁ—Lgéfy—%jjhw}:n@‘ﬁcbjcﬁobmm‘fti)



1 1402 .2 oylod 9 092 4(3./&:;4://1}&,«.% S peds

$o705b 33 LEPQ Jus 6 (612 o) games gy 3lni 5 gy A 55 03101 &5 2tie o5 40 0(2015) 01,00 5 5 53 50
A3 goksad 8 53 sead B odd W5 Golate b 6l ples canlllan il 53 izl eld A 5 Bl O sme 030
WIS 5t 30 53 g5 okbpled 4t 51 ub e b 8 ki Ll i g5 o IS Toukes < 5 0593 &G OLY 51 oy o5 2
5 5 L g Je e caalsl 3 53 Jool Olabl JalST aST 5165 els OLL 5o oS 35 esls Jy e OL 2k 4
cujjsrt@,»&,l,\&du%humfg,updw&ﬁ@pggw}:d\,;.au&;};ﬂf(zomwbm
b asd ge w5 sl 4 ol 151 8 51 BLST o 5 c(onlgiin SRl ) ol S 3 5 e slgiey 5l 5
LY 3 o plad 361 51 ol N Lyl 3Iad s 3 55 03 )3T 2 08 a5 3dea ST 5 A 0Lej Usbo s J e sLSME
e 310 ¢ Lo S Vlne ol pan 4 Sl (g5l de Sl oslinal b andllas (pl 3 pd e 0303 s gou Ll 5 4 5,0 s
b g3lgig Sl Fodid g b 4z LSS e (61 1) JS sladis 58 457 35T oo Sy 1) g5 age 305 iz 5 A5
JB o250 0313 OLas (6l g ks iz Lol o (e Jle &5 pimman s o Lol 3l Jseames & 5 o Sl

(8)‘3}&.’) el 0 45‘)\ 63% d-\.ﬁ )‘ 4:-}3'

Time

SIS (S iy 3 53 ST 390 SAl § (2T 55 ) Solghin Jho 10 oy B ol pYBI (5092 g0 geaw A 13503
[YYIO! 5o § Chiu Juo b 4w lio TR [Fo](cpigy 2T 4lw 53)

Sdoee oy Sl Sl 3 S0, K andlan pl 3 il 0k (3o 03l 2016) 01,8 5 g Loy 35 lie e
i GBS o o5 4 Sl e S 3,05 i b e Bl el s Olas gl 4 5L 05 35 s Jo B
S5 Jis e ptens i ST 4 b a8 o oSS bl il 1) ol is Sl 51 S5 s ol S

(9,15 503) S &S 5 1y glax LSS



Error! No text of specified style in document. \.

At
(7) P
ml il
H| g
1 1 PERS -\/v
ml.. P-d i | . .\ -
I Coo . T
| Lo ;]\ /
Taxt DR T
[SS—. ! _____,L____,E"[\"' ‘‘‘‘‘‘‘‘‘ RS *E Time
t, , L 3 |

Suzmo b oo Sl 9 (S50 5L90 b (Solgl S (Sl (Jle Cudss™ b eI 5l oy B Cuwd D (535290 .1 HlSg0d
[Y4] (n+Y)

35730 03,5 5 Sl &S S o iyl 1y BU 5 Jbe &S5 iy HLazil 42013 Jle o7 gldlin 55 2013) 55l 5
Syt 5 s go3 48 O Lol pon 68 i fo 5 (50 )53 L EMQ) (slasl W 5 e (51115 g

S (o8
A5 e & 1 gy &5 2 4 Oloj 4 oS 3,8 on plonil (2013) 0LSs 5 s o 5 (slanllls 2013 L s
23S 5 8k o S 4 e ) 03 5h e b e )05k 55 53 S 5 gl g b 53550 i
O Sl Bl S3ledd 1 55 Ll o a5 (63 50 i I 5 Sl S e W 5 5 1 Olaaad 3 6O o)k

.J.;Lw)u.a‘}élbqupu‘ss)yx{@jswﬁ‘_g\ﬁ\)om.u{b}:ﬂQ}Saﬁa:@!%d{ﬂ;@ﬁ

o Ol e S Sl 5,50 ) S5 Al S et dann 55 400,505 s1llae 3 2014) 01, 100s 5 s woeen
2013) 01, 8en 5oy s 61 G elsd )3 Sl 5 sl b s b (63050 iz A 5 s &5 (512 5 2
Cows 4 Olaniis O3k Ol g5 oo |y dige &S 2t a5 o Oloj i 45T Sl 0305 LS Wl o) Sl o slgiiy anlllas o s
G ojle oo 538 1) fewdl s Clus il Q}H\J_livf&;d\;l{olﬁm as o &1, ST (g gesle Sy dwga o 3,91
aJ..nL..':..a10)15},«,5):\)JJ.AO.:"_g:ﬁ}.a)\;ﬂ.xfcﬁﬁ.u}df);‘_g;;}.a)}bsg\)u.élj‘_g;)}a.\;%.,\._JJJ&LAM

J}.&@



AR 1402‘2°JL“3‘9"J}J‘(’/.Ji"ébjg“"ué’"C‘f,:"""

Sloj sl L S3lghy S350 W MG s 33T (Jle oS b Jgatto Cawd 30 (S392 g0 gk N 510903
[Fe s o &
L) gases 3lns 5 i o a5 2 Olo) &S e e 4 dg s 3 (2013) 0, 5 4o 2013 Jlo Oler 53 uimeen
Pl 5 d5le as Julge 0 alllan ol izl (S5l a5 L (BPQ) (6350 i (630l A 5 CeS Jole (51
Sl 55 b 63,50 ir EPQ Jute &S 5 axstls py 68 i | g Sl 5 il Sl osliad Ol s ST 43 o oo
552 O S gl Wlas 55 Q015) 01 Kes 50315 Al 2015 Jlo 3.4 o oy ) B iz b sod Conliw 5 B3l
5 € i Jam b (053 T3 L 1 EPQ (3 se e K okt 35 1, 2015) 01,
S o s S a yab a1y B8 b 5 eSS Bl 01l co3lgiin EPQ (6355 50 s s dre 5 (108 Sl

(1 1)‘3}0.:)

[FFIs00bd § W (haod Cusliw LEPQ Jobo 53 (Jle Sl b 381 (5392 30 ehaw 1) 510903

JJ':‘“"S"\'J‘LG‘ (2023)@\)&‘»&}@3&3 u:"‘hﬁ}.’- ol ou\.:.n))u.:'ﬂﬂt{o)'? dl).a‘\f&_\.aﬂj}; gﬁju\ib)lé Lol
5 518 g Lamen sla 2l o 1 S sl s (Slarlin ca o Sl 5 g (65146



Error! No text of specified style in document. VY

Q,:HJ:}3sj!jucfﬁﬂhCJ}:&yj\L;)wéh)w:ﬁ@@\{wjﬂb;g“)\)\swbipLsfﬂj\.m
W5 = S35 g e & S pen oS sl )3 OIS 5 (M K i 55 s leb s |y ab s 5 LS £ g
ol loss as & ki s 4w JEs e hels s PM? C,bc¢>&s|u;3\;¢.:§:§4§,\;§6gwbdu\;}f@\),\,\ig
sl s s iy fer 5 61, Kt eSS Gle sl 3 8 L5 55 L Il slasl U 5 CnST e 65 OT
cdj‘b)yja.@\dﬁ)\}ww.\)ff‘ﬁ-:)yjbw..\ib;é\j}»}bw‘gxno&;@jrw‘j\w‘.&qg
0593 Jsb 53 Olejen 3 pae 5 A5 cp93 3550 53 3580 o)) (3 45 2 )3 0dd W55 oMl Lo 5 A 5 0595 Lo
G 5 Sl os €)1 ad e Jo (gl Mo 555 &S5 pmtmman ol 0dd &l go 3 5Ly Oy gots sols b § i ys A
M&fﬁi}h}b)ﬁj&ﬁj}w(}bb}}ﬁSw@qcbjyjbwuﬁ.@‘GMCJ’QAJJ‘}A}JJA‘_;‘J:E&JJPJEA

..u.su.nu:,.alfb‘_gsﬁy
G5we Jlyl 4 FPR gbJae 3—1-1-2

6 am g bedle ol ol 2016) 0as 5 s inss 6tz Jlu )l Sl LFPR Jue %05 5l o8 01y oo
kS sl Sl (8 iz Ll o last o ke a0 T slomal 3 8 Jai 53 L i some 361 U 5 03 g il 6 8

:Q‘oMWJ{BJM&‘)‘J}J12)‘3}&)3.-\.&3@)‘}b)&)\f)juﬂb))}éb

I(f)a
H|--- |
= I
P_(] \\ |
[ . '
| g |
I ™~ |
™ |
I I =
| | . \\ :
I I —
| | B g,
| | \: o
{7 =5 .
‘___>|<In_________‘ ______ Jeo __ ) Time
R T S e g &
I% |

NOJE e S oo Calow § Ollo LFPR oo 58 (Jle Cudas b e8I Cwsd 50 (699590 1Y I8 g03

Sd=le LSLAAJ}W}Q\&:L@L(FPR) S gdows -\._..‘}3' CJ; J.uaii(2017) ()b&.«.ﬁjﬁjl 6&-’&)};)-’ ‘OT).‘U’"'%
(%‘)MQ@L&cuwr%\rwgwld‘j&js&:@‘w‘)JJﬁ@&éy&)))\obm~\b4§ou\.&4§b‘
QL&:AS&AU.&\ML)\J‘)?}:JAL.A%5)‘4.,\21}50)‘5.>QL1\.1)34§~\4}2ob‘bh}iyﬁgg}&n@M‘j@@’)}.@)b‘.@'

cam 5 9350 o Al Slinhe O Al 5 oo S G FPR e &l 0T IS slaas a5 Coitlil aigs 05151 457 a0

1 Preventive maintenance



V'YW 1402429)[43‘94)}J4(a/'wifébjw.&pC.fﬁz.,lw

4903, &S0, 31 FPR J.uu;;u@);ls\,,u)bgjlﬁ;;\,‘)’@\ﬂ;gw,'\@fdw\;Jéglgtgogﬁu\;

S e 1 0T ol

Sl e oS i W 5 4 Ole) digs et oda L 2012) 01,08 5 4 51 6,505 Sibss 53 52012 Jle s
Gl dige S e a5z Ole) (65 05lsn S5 dley oo Sl 4o 1y Olaj domls 3 ja Skt 5 S5Le 0T 53 45 0

(13)\3}‘;5).:}&645“)_){45\?.,\;.2-&5_9‘}&}6)\50)\{33@\:“\{upBLg:)}nxg-FPR J..\.Aw.q-

Iin),

Time

YAyl M gf 45 > <O 531 Jgaomo (Sl (Jle Cudss™ b eI Cuwd 58 (S35 90 IY Hlog0d
Sgdoms L g5 5 5 e (B3lal Sluls & 5 S ) 5 4 (slandllas o 2013) o, 5 s 2013 Jlu 5 da Il &S

A5 s Glalame 53 ol b0, S o 55 sats (635 5o Jl )l Sl &S5 5 W 0590 sk 55 Jle Ll 2
u.:&bdg.id})bd}&um>}>4.:}.:4.:\5u\...ssa‘_;J..’_)ML»J:g,l&\g\?%&jﬁcw&b)‘aabﬂm‘u&\.w)js‘bMJ}LA:\;
N&Ad\)s.wlﬁiﬂljgwl&l&aﬁbr)\é‘A:J}chd:.éu‘}.aljc‘}:hQ&@jojjzﬁ)zw..uf@jb\j
@@ Yo o 5 ipd Dliul SLO1 4y o b il ol i rend BB Copme oY1 &5 Sl l 2 58
Sdodidy :Sls 457 ol gy 5 e A 5 4 o Olaj e Lo O0le sl ae a8 ki 5 5 o Conliw K s

S g ) A &S e a2 Olej  (Balal Dl £ AU 5Ll Bl 1 0o g 55 a5
S g 6,20 pls L (FPR) uj_,..&.oé.gi u:;\.aé_Q Sgdoes A g & Jbe ¢ Glarllae 43 2014) O, K0 5 o
debdi.iMQT)JA{OMf\}u‘&ﬁJNLﬁA‘dL&AWM‘J‘)JWu@w)jbblfu\,?&ﬁ@p
PRI C,baﬁ;l o3l L 6Bk by 5 Slwls el b 6,50 s (FPR) Jguams L 35uoue g

el ol as)s u.ali:..ﬂa



Error! No text of specified style in document. \F

500b3 b (FPR) (63, 50 iz 3 9ome A 5 & 5 uke S5 sl S 1y dde men Q014) 00 5 4 4alsl s
Gy 0T Coda 48T FPR &St Juo OV o ol 48 S 513 oy 3 90 e 53 4Bl 5 0 o g8 sl &5
dlie opl (ol ain 5o Ju,lwp&}&t{wpgw&@jw&iL;lﬁaj\,ules@u;sw;,ﬂ
A el o RS Canles 65 5 wodkd A g 13 gatte b oMl plad (5Ll ety ble ESG (65 pame ik 5
N1 s s Jo5 Jor ol 5 0L L1, Q015) 0,80 5 s Siass cadlllas ol 3,8 o i 1) b
C\qd\cm_gjé@jdbjd}bjza&rwr%‘jl&%\&ﬁdﬁic@pﬁwb\x.whzbuifﬂfhbw(kjhja
G g5 Slabd 4y oS Slej 35 0351 podidig b 6y 80,5l s5 Oloj 5 LI Oloj ke Jgb 53 J puames Lol b 355 o
0313 Jo 5 Ob e 4 ol Solalad 5 (03Il il odews OLL 40 5 b OT (65Lu3l 587 5 il Jlsy 5 o5V iS5
a1y Ode GV sb Gl dorls 3 a4 58 S0l 45 ol OS2 s g W 4 Olej S e Ol 308 e

S o andllan |y dig A 5 aBls s b s Caslin 5 (6 0 bss Sl kil o Bl
G J ) S b dlis 55 (2016) 0,8 5 s 3405 aslsl CO15) 0L Ken 5 5 HIS s dmes 5 Olimeans Lol
slgrhy JEsJo Lz 5 ()0 b 55 Cunlow L (63 30 iz FPR s 65 sdomn ) 2 8115 (I8 15 S 4y 0 3L
4 el Olus leslizal 09 Ol o0 1) ag &5 i A 8 a5 2 Olo oS das oo 0L andllas ol cams 55 s S
Wl (5 (53 (635 90 i FPR s o Lol 55 © s Ol ko (512 (el Jomol ) (sloslon 3,85 55 i 3557 s
Fr e sl JBs e — 035 5 el andllas 4wy 5Ll 4 2014 Lo 55 87 i3 55 2014) O 5 g
s S o okt a3 8 o 53 anlllan ol 5> s e gy o g5 5 CkS el L (FPR) (g 2 i s g 13 5
4 5 odd wdls Glate 2 e ph o b e CdS U ST Oos ol el e 5 358 0 5 0SS L g
el 03,5 5 et a3 ol A5 Sl ey oDl () elss Lsh o uaRl an BB L Sluls e Ol se
P ashr 0313 s 53 (5 ke iz 4 Ola s sb 4 4l saes 0y i (48 gae JST kST e Sl e 13 55 8
Sl ly s Jsems oo pite 5 ol Slaasy o pioman 5 plgw o1y SIS 438 o suamen VLo SLSE (5 22
Y VENE GO T PGV WAL CIRCIU DAYV P00 O S PRI I P SOV PV P PS WIS K VIS PP-FA PSS NG RV
ko 3,58 0515 Olis gl e gae Jle &K Ll sdaT s 4 ool a3 LSS FPR Jube i (g a1 505 4ige

Pl 0l 0305 LS Jbe ol 15503 14 15 gad 53 sl 0l &515) 0T s 4 =L



VO 1402‘2°JL“3‘9"J}J‘(’/.Ji"ébjg“"ué’"C‘f,:"""

i s s

| I s .

b

|

Y

w1
]

Time

[FY e ™ b P8I 5 oty 9 (o s 53 (539 90 NF slo903

Lgﬂ:-\sﬁw(FPR)J}M.,Lq-J)W.@jcfddﬁ&ﬂﬁus;w)jbﬁlf%Jiﬁ@bﬂ&jdfu
315 o A 53 A = b S S eslinel L 8w o 5 Slagls e det |

SN2 Jh ) b 32 bl 9 Gadiaws (2—1—2

@JQ)MQ)@;#JJ&}%CMEM&Qb.'&Qtfpb()-fcw\dlfu\;{db)\r}@l{w"_T&éyuﬁow
ML 5 a0l e Jald il S e oS Gl 3515 e OT Dl 4

JB 5 Jom Wl8 3 B 5 k5 5 @

o gamee sldas g il o)l &S 2l 05 S 4y @

S5 Jo Sl o (61 gIiloly auza o 8 a5y @

JEs e 5 U 5 Olovenad Olojon ons @

JBsJo s 3 b 35 i s @

Lol o U Jo Olej Soe 5 Zbluns oS iy @

r’fa:)‘}gﬁ"")fb)}"‘)J"‘C}"’ﬂC)‘«’“u‘.’.‘QJ.;L;J}Q)MAJKL;YL&Aﬁ)"’wﬁs“’“"wbui‘)b‘j)gﬁ‘)‘



Error! No text of specified style in document. \#

i g Jo> Gl (ot 8133 530001y i3 30 58 L 43 (1—2—1-2

44\?-\...2- J‘,’.j".’. Lgllb('.’;w.:w ‘_;”ja.\...fw.al:—)\-\if- d‘)u}.ﬁ L;LL‘J.A w)jmu..u}}l): c(2008) Q\)&M}ﬁf
JLs 0L i LgLAJ'L:JQJ;aAJJTj_JJE;.AQ.U\}S@a.x;;fwl}stf.,\;f@;% \)Ls:un.la}jgjs)'lsﬂ@(SSSD)l
s

(SSMD)? 5 jize (g llely 6B i s o (1
(MSMD)? 4€ s L 5w 68 ks (3l el, (2

L1y JolS Sliw &5 5 &S (5luosly 1) SSMD tas o e 5 0l cdsly VU T 0T i (510061 358 S
c)ujljz,;ﬁomwl:g.gjla).xmu:.,alfb‘_;j\,ulol,4;;_}x\ﬂamwufigdud\l{.,\f.g}:‘_;jl.u\abdﬁi
(ol e g oSl g1 (MSMD) 68 x| 5w 5 68 im (31000l ol (g 5liesly el (P=2D) wlenT
Sl e (63 5 30 (SIgSS Sladl 38 45 g gt o |y 5 S SIS (6 Rt 5 e (1Mol (slaas a5l B o>
S b asle b e OVl gy e Jast Obsl gl 0K g s cllin il 3 LS e oo (I ely (slaas ja

S o s 1y Db 53 S IS Slaa a5 6 S0k e s
L oo Sluri g Avlil 0 HIW1 I o (90 5 dings (2—2—1-2

‘djw4.:.6.:.5‘4:5_9%%}ja)‘x‘gﬂﬂuﬁQc(zoll)d‘)&aﬁ}ﬁc%ﬂ))m‘4{2011 de)JSG:&}}:)J
ol J.:J_,S' &EAJ:G r%‘ rL«J castlae a‘)bw\.}ﬁ o .L:‘j}' 69:\.,47 O gurn rwl ‘_g)\fo)bjbbEPQ du\.ﬂ&’_ii‘_g‘j
Sl lie b 98 i LUl pd o 1S Todoes el 55 0555 &K OLL 31 s 45 2 8 53 g0t a8 8 i 3 e L5

.:ﬁybQl:.:.«.b\J.alfc,.:i;)'\‘_g)lfo)l.:j;ob_l.;);sz&a;\;‘}iﬁolwﬁu4.3x\j@d)y):w‘:url.«.?cmz

msyw%J\Mﬁ,gﬁx@u%gmﬁsp,y@(2012);;1,@3@,)\{-&;)152012 Jle s
orl 03 S oo 1 2l (2013) 0 8n 5 s 5 2012) OKes 5 s Lo 5 0 Slgtiy 352 50 Sladbe 611 1,
1l 0 0313 amw g5 5 3590 93 (61 Jom oy 93 colkd S5 slade (g1 cdllie

S (N) L) gz 31 5 4w g (Q) oSS Ll 181

IS ( DAV JUCPRNRTS S (0 ) IS WA G- W PR

(ilg 53 AT o s 4 0l S5 sladie Lo ods 5,18 Jomoly b analie 3 (5 2 ool esoleiin lains b
S35 30 Jilao 51 6 g Jomol)y 4 Ol oo st 3 55,5 el ade ol sl (omly 4 015 o 1 ok 1,1 g5 5,S5 5,
8L s LT

.JJ}‘J W}: ‘) 4(2012—2011) O‘)Lﬁgﬁj}ﬁ 4.‘&.& jb ‘kﬁ'j@}}-’: )J (2013) O\)&aﬁj Q})L:—U*JJJKZOI3 de ).3

! Single setup single delivery
2 Single setup multiple delivery
3 Multiple setup multiple delivery



VY 1402429)[4.3‘94)})4(a/'wifébjw.&pC.fﬁz.,lw

W5 oS Je &5 6l LSS il ang o3l 03,57 Cnds 51y o ol ilwaigy pas S SVl OT s
"bj;fg_s‘“,rb)é b LﬁAj}g}u .\‘u\:ﬁgms.’; du.a ).\J.hl.a\ cs:,.w‘ ol 4:‘)‘ ddxie dudu)‘)LSJKOJl{jJ\{(EMQ) stw‘
a\)jlﬁedwalke\).wwwgﬁi@)}bqbudw%ﬂwﬁ)MQ&pi%oJ\x\rAdL&sal
el 2012-2011) 01, Kan 5 5 sl >

Q2011 0L, Kea 5 5 5 2010) O, a5 g dlio g3 Glanlllae 43 2013) o, Kas 4 O})l{—wJ.JJKTJJ?w caalsl s
) ) games dlgs sldas 5 L ’@Ql%a)\.\jldf}iﬁ)jbyu.uzww};’\)r:i)jil\):duﬁa\.u\}:\:ui}:mf\)
Gilwosls 53,58 .48 1w (2012) LK 5 5 5 Q01D OLKn 5 s Jow 5 0 Sy (6355 30 o (51
Sles ommad sl s i 1y sl b 5 S (sladibe oSl e 455l TSl DT (s3lgiiy sz, S
G35 30 s (U954 T L5 53 wrand (gl e Ol gio 4 (8 ez digy 31wl 5 oSS il g 0311) e 93 8 &S
uSLE.:E:JL;u)lfduaa\jg.@loﬁwbﬁudfyvgdg-duﬂJJSmwéu;kjual.xfd‘d&b
-\S@Mj.3}..44coJLwb(2013)Qb&aﬁ)ﬁ)(2012)ub&uﬁ)ﬁ

CaaS Jubo 6l ol gomes 31l 5 i o a2 Ole ¢S e i 0 g3 53 «(2013) 0, 5 5 2013 JLs s
S M 4 gome 1 A 5 e s Jolgo @ alllan ol sy Bolas a5 L (EPQ) (63,50 i (gLl A 5
Conlow 5 $3Las Slulss &5 b 63,50 L> EPQ Jie S5 5wl € i oo Conliw 5 bl 3 oslizul Ol
GOl ) ez (glaslas b ablie (gl anlllas :pl 53 S i a5 a5 2 Ol (5351 il S o gy p |y 68 ki | o5
ST (Jo g 2ltms 5 S e a2 Ol 5 51 st 5l g gy Slles (e Lot 0S5 3 g n 0litel e ol A 5
Caliee Slloe anbn 5 Caliien Bolal Slagls & 5 Ol 51kl oo Jol 415 Ol dmly 55 4 o Setily Sile
J::;,JA.-,-Wﬁl:;ju@ﬁlsl,cﬂﬂ.uut.a,kdl@ﬁ;;.;w\o.\;wu}gonlkI,,L&ub,yQ}AcUﬁ

:A:JSG»aVLALin\JQT‘_;Jﬁj.«)b)AJ15)|.>)A5).>.4;§JJ:;§_9‘5}1)4.‘»\5}3‘6);!)@5\)&:)}44:{

4 I(”,

(YY) gido g 45 12> <O 501 Jgamme Sl (Il Cudss b eI Cawd 38 (S35 90 N0 I0g03



Error! No text of specified style in document. VA

B oSS bl o1l ¢S5 b Cand &S e i dlins Slido S ¢S5 55 (2015) 0K 5 0315 A caslsl s
w,ﬂam\,a?%y;,&wp)gw¢>u\5,t§°,p,>p(EPQ)@w.sug,;\;ﬁsd.u&“@,'ww
5 4l g\.uuep«sw,po\,;mg“ﬁsoxufu, Q2015) 01, en 5 s andllos s opl . dins o 3

S o g B e R

G35 30 adas jleslils &G (gl Jomoly 03,57 Cows @ gl iy 93 slandlls 53 (2015) O, 5 15,8 505 5
S o 5 g Y s A 5 e Sl st 5 L el 3 4 5L s S5 sl (530Sl W 5 oS
) 3,815 e 3de b di gy polie 15 oo 4 gemmn o3Il 5 A3l S e & il b gasme Sl 0T 3 o
s Canle 4 5 b (Lo ez Slins 5 azdlil 03160 s pize 58 8 Lo 13 L1y A5 (6355 g0 (sladbe dlie ol dins s

LS o o s il T

Jag oo il 3 (58 5 yka 40 (3—2—-1-2

G;}:-.g}:@L:wﬁ,ge.aJ:a,&L,.gtf;,;mufngjléwj:ﬁc(2012)o\)t§w,ﬁj|6ww,>
dwégié\j C,.&L;‘c\.:.é.:a‘)‘.b\ ‘(2015)0‘)&“A)}T.’-"j:>‘ ‘_gdli.a BE J}.JJGA dw)j)\u\.iﬁ %)@M&'JJ
J‘v\;u")MLJ‘O)\-\J‘Sw&chaﬁ)Jﬂ@)bﬂv\if—aM}f@)L&W&)chb—w|bv\.m;
K 4 Odd b B g BB B Coje U S eSS et i 4 Sl (S dudoms el Slad) gaes
Q‘)&AA}K)KJ.@BNM(JAJWQ.J}}T@JQ&F@\{&bu)\y‘bﬁm}@jﬁr{aﬂ@j
S e ol G5 4 52 08 5 (6,8 (sl e 31 S O gt 4 JB 5 o IS 5,8 i 53 L1, (2013)
ok 1) G a1 o o3lizal 0313 OLES (5l (g3de Jle & i das oo 5 28 (s a5 4 5 )3

1! odaline &516)‘3}45)3 cQLAJWjJ.U u'i‘ Cewd D ébﬁjﬁjlb}d !



AR 1402‘2"/'[“3‘9"/’}3‘(’/.Ji"ébjg“"%C‘f,:"""

4
. B A

Tune

i)
_
'
e |

JB 9 oo Cwlow b 4 5SS 3900 g8 F 5 S 0 50 (Jle Cudas b e8I 31 pwd 38 (S35 90 N5 100
(MVIss05kgd § Dlulo v
Jro Conlow 5 55705k 53 Jols oS 05,8 e i 53 1y Ll 5 = ek b e LSS e &S (2014) 0,808 5 4
U‘)&“A)ﬁ)gdl@:’,‘Q"“)"‘:‘.J"'ﬁ"“)ﬁd‘j(“{""LS)M-&LSL“HJAJ“KOTJMSQ‘“Md)"”“
s o S b N Es e Cslis gl 4 U N D 5 Jor e bt sl &K LS5 L1, (2015)
Sty Otadtly 458 5 80e 457 53T oy 5 Und pame dingy 315 o8 5 heaST Sl iy o511 o8 o7 ol ol ol

(17 15 505) il JBludom 3 5luty 5 = okt s b ar HUSS s 2

11
4

;| I (=

M-
H

H

Time

Ay 3 50 HURST 8590 il 9 (30,8 <5y dy) (Slghiy S 30 oy P Jle Cuds b pYEI (G893 g0 mbaw IV Hldg0s
(Koo &5 ) [YVIOHon 9 Chiu Sk b duslio 53 [YY] (55 855 4l 53) GiIueS b
waoﬁjwé_ﬁsljdﬁ)‘}»wlfjM;%C,.&Lgla)'\.uiw)ﬁ4{614&3\.14»).54(2015)0\)&@)3&-
Lgiée.f)6)\.;.«:0_9}.1L;.,\.>-\3'J_;«a:udgiLgL.é\fzSM:JU:.»&iljb..\.Sjbﬁ.@g;w@@u;g#&;ybjﬁ@@é&



Error! No text of specified style in document. Y.

@)}5 u:’)f" le.aolg.ammlfd.q- JL)J,«.:- g:,.w‘.;.w )‘ obu.‘;n‘l{&‘.g.? Qyj&ujb‘,,&@ u\.;.‘}: @3‘»&5 w\,& ¢%| )\
L;\AQJAUJ}Jﬁﬁj&w\ffjuu\o)\ub‘)b@jw&wduﬂ)#mS@m‘u.i‘d-lhJ.;j_&u.a

JJLNJJ&‘J.}M‘)wﬁuoﬁu‘)wﬁ‘s‘j}m‘))ﬁé{
5 S 0T (6,8 el 1 Shitty 1y rb o) Sl gt Olpte 4 iy DMLl €1y Sa b adlllae oy
Conlow &G U1y S5 o w85 5 a2ill o3l sitoms sl dingy las 5 Ll S 87 3 1) ied g L3y 0

J;GAOMLM‘)JMO{.‘)‘)‘}AJISJ‘J}AJJJJ;w)j‘;)ww‘}rﬁ‘jéké)\:wb}ﬁ

t1(1)
F o i SRR
0
fll _____ |
| ——
i : .. .
- I l |
P-d: E | Timc
T i e -
tlrr *E__ t?.n _1 :
________________ ——
LA G e 1ol
T g
Trr

Olod 33 (539590 b duglin HO[FA] (jaw Ty &) SOlgiiy S 38 Jle Cotas b PN L 30 (5385 90 xbaw A Hl8 03
18] (Ko &5 39) Sobw9 5G9 Joho

J g o> 9wl i Slowonai (ylo poid (ot (4—2—1-2

o b 53 8 8 4 LIS o 1) ool 03,5 o 355 4 1) Ol poke 31 (Sl 4 5 M 5 = oukitg 3 a LSS s T
ngu%.w\wm@,f\ou@%@u;uo,,aw‘uaﬁa;cmwWdﬁf,\fgélﬁ,upw‘uaﬁ;
e gp e 0p) 05531 g0 ST ST Slas slakts o 28l O plitns 53 Ol pike 4 a0 i) e i
Sy S s Jom 5 5 Slasenss Olojor b 4 Lilazils aw andllas ol 53 LOT A 2016) 0, Ken 5 s Jias5
Jgaze iz OT 53487 liS i (618705l i T3 60 L gmmantize 5l 5 = 0kl g 5 4 )L (63 5 30 s 55
A5 53 0l A 5 o pme @Dl plad i g r il i a5 Gl el 6K Sl ol e 60 o S 4
Sy e ool plad GV 58 o0 (6570 )b5 (Jsame A 5 OLL I oy dbolBDly 50kl (5 3 seani JB J sane
0T 53 o8 358 00 dleel 68 i g e Lot &S aalllan ol 53 55 358 o0 o 0L 2/ o3 55 4 (6587053
Lgudit;i?w.xﬁ@‘}iﬁcdb)l@bja)'b.dj.b).ac,.glj@bjduajl{).nuw(awaw.s)'\.b...jnjldzgljjbia
3550 e (IS (Slaat 12 oS gy JE 5 Jor 5 A5 (Sl el Olojas ks 4 SSGST sl (SL ) Gleaig 5 il

g dal g edalie B Jus ol 55 505 19515 505 55 .l 0l osliznl (il y o J3ld 4 15 5Ll



AR 1402420}[4..3(.90}})‘r:/'u_.f!éb}w.&{.aC,.:'jg.u

(YAl SOlghins priumanw b duslio 33 (841t Olo) 53T Jol5 Cudes™ b Jgammo Cuwdyd (6355 90 baw 14 510503
S 5 Ao g o (3

%‘)Jm‘kﬁMUﬁjd‘éJ}b&ﬁcdg%de\‘MﬁU Jb)‘r}wfujyu.ﬂdu:‘bg_.iﬁjifhld‘,bjs
JL»)'lQ‘}ILE.AJULi:jl'Ci)U el 0l 035 5T Llesls (gl 355 (63 53 g0 J,2S7 (Glayls 05 53 a5 20 5 dx (Ol o
Aas e Sholed Calizee sldla 5o 1) SV 1o 3 20 515 503 Cpioman 358 o0 ol 15,2023 JLo 5 1992

50
45
40
35
30
25
20
15
10

5
0—— I

(1996.8, 2001.6] (2006.4, 2011.2] (2016, 2020.8]
[1992, 1996.8] (2001.6, 2006.4] (2011.2, 2016] (2020.8, 2025.6]

ol iz cladlas (\Jf‘,:...:» 1350520 415 505



Error! No text of specified style in document. Yy

duio 929 § BN Jlu sl «Y g diwgub Jlosl Egoge b ol OV 1 Jai

* (1992) 125 5 )5 o
% (1994) oy 5,5 oo
# (2000) s 5 Juos
N (2002) 55 5 IS o
# (2006) oSt 5 (s3lox
# # (2008) o))lSar 5 5
# (2010) Ko g 9>
(2011) o) ,Ke g 9>
# (2009) 5 5 Lok
% (2011) o) ,Ke g 9u>
% (2012) ) ,Ken g 9>
% (2012) o) Ken g 9>
* % (2013) ) ,Ke g 9>
" # (2013) o))Sen 5 52
* 2011) o, Kan 5
#* * (2012) o) 8em 5 05,5k 2,8
# (2014) o, Kan 5 gn
% (2014) ) ,Ken g 9>
o (2013) 15)le 4 b,
. # (2015) ;)5 5 52
" + (2013) o) Son 5 09,k 3,8
#* * (2013) ol em 5 05,5l a8
# (2015) )San 5 g2
. . (2016) ;S 5 52
" (2014) oyl 5 53,k wis S
* (2016) ;)5 5 52




Yy 1402 ‘2 ajl.«..ﬁ {.9 042 ‘f/u”"lﬂblu‘“”“*‘ A:A:Y_);J-LG

* 2016) ol Son 5 9>
# (2015) gylSar 5 05,k iyl
* (2015) ol )Ken g ol Al
# * 2016) ol Son 5 9>
. (2017) losSLi) 5
(2017) o)) Sen g 9>
# # 2018) ol )Ken 5 il yig>
. () s 5 236
* * (2015) o) Kom o 15,5409 5

5 05,5 5 anllan 350 Calises O K s 5l ol SVLe 1S 5 5 el abioMa BB 55 B3 Jsdr 3 45 sailan
S s suaes FPR, EPQ, EOQ sladus Jols J sl (sduarws . Lidd (gutuazws (Jlu )l Dl o 5 Joke ¢85 ol
5 o b s (I 5 350 085 5 el gaa 285 5 ol Sl Dlejen el p8 b e i ]
st ol 5 Js o IS 5385 85 S 53 ¢ B o 5 A5 Sl lajon
3l Ol5 e 1 Jpdr 4 LIS AL LI a8 8 s o8 Dl (5357 50 JES 51 ol 4 (2] 03 S 4 S|
33 b3 obeolgin ST la tass @l s ool 5133l 00 OT o puite 5 o)l Sl 0357 s o by S oS
338 o &1 odiws 5 b 5 Ol 28
183 fan e &G 5 i Lol sladibe s (s3lam] bl o3l Olejon poni @
S lad gase g SIUx 5 J guamen (65bal CBLl 0511 Olo jon peans 1 Il )| Slad) gasen digy Sl Y
b Jlol 0L it (6 g 4 LU 51 6l
Slles &8 Yl odas 53 165 o)l ss Dlkas jlodaT 0y (sa51,5 DY suames C5LI st Hltia Y
(o5 05l s5 Slhas 5148 s sare DY guases elowal 45T Lol ol Lol 55 )05 5525 OT 5 (6,8 65l 95
e ol opl (Bl Ll 8 3 ST o 058 o plawil (glabimd ) o 4 (4B B 5 o ol Wl
e N e R L e g R
b Ol eodsT Sl in sy (11 355 o0 5345 eSS 43 sl Lol 55 1T 035 o gikee s 5
by o a5 4 (6,80l ss Sllas ool O 4515 DY guams CBUI gy 5lie 0357 Iy



Error! No text of specified style in document. Y¥

338 o e Slaat s 2l Lol 503 ST Son g Candly ) de bl 2 S (6 Kos e 25 Y
rsslassl sl o3l 5 Kos e sla ol Ot sl e
i dewy o bV
Lol abais Cdls v
i aly eV
A s (5351 5 5 D p2e Y
iy dslas 5 SVl Cpl ane g b oSST Jlo i)l e Lolis 03 b 1y o5 codd )] sladie el puioan

S 5 bl Ll oty Jie 015 s ol i 1 8

aalsl Oloman (634> 50 Lgl.ar:.w:w 33 43\?.,\.:;3- Jloyl a5 Calidee sla i g5 5 Slallas 4&5@0\5@ ol el
U&b colij?.&wj‘;&:au:ﬁ\.ﬂj C—",’.Lﬁ‘.)")d"\:jj LsLAde)WQBuB-)Kfo 6))0,@.14{()4:-«») LS‘J.:)M‘J

&1 g pbe

Cérdenas-Barron, L.E., Taleizadeh, A.A., Trevifio-Garza, G. (2012). An improved solution to
replenishment lot size problem with discontinuous issuing policy and rework, and the multi-
delivery policy into economic production lot size problem with partial rework, Expert Systems
with Applications, Volume 39, Issue 18, Pages 13540-13546. 10.1016/].eswa.2012.07.012

Cérdenas-Barron, L.E., Sarkar, B., Trevifio-Garza, G. (2013). An improved solution to the
replenishment policy for the EMQ model with rework and multiple shipments, Applied
Mathematical Modelling, Volume 37, Issue 7, Pages 5549-5554. 10.1016/j.apm.2012.10.017

Céardenas-Barron, L.E., Sarkar, B., Trevifio-Garza, G. (2013). Easy and Improved Algorithms to Joint
Determination of the Replenishment Lot Size and Number of Shipments for an EPQ Model with
Rework, Mathematical and Computational Applications, 18, No. 2: 132-138.
10.3390/mcal8020132

Céardenas-Barron, L.E., Trevifio-Garza, G., Widyadana, G.A., Wee, H.M. (2014). A constrained
multi-products EPQ inventory model with discrete delivery order and lot size, Applied
Mathematics and Computation, Volume 230, Pages 359-370. 10.1016/j.amc.2013.12.077

Cérdenas-Barron, L.E., Trevifio-Garza, G., Taleizadeh, A.A., Vasant, P. (2015). Determining
Replenishment Lot Size and Shipment Policy for an EPQ Inventory Model with Delivery and
Rework, Mathematical Problems in Engineering, Volume 2015: 595498. 10.1155/2015/595498

Chen, K.K., Chiu, S.W. (2011). Replenishment Lot Size and Number of Shipments for EPQ Model
Derived Without Derivatives, Mathematical and Computational Applications, 16, No. 3: 753-
760. 10.3390/mcal6030753

Chen, K.K., Wu, M.F., Chiu, S.\W., Lee, C.H. (2012). Alternative approach for solving replenishment
lot size problem with discontinuous issuing policy and rework, Expert Systems with Applications,
Volume 39, Issue 2, Pages 2232-2235. 10.1016/j.eswa.2011.08.030

Chiu, S.\W., Lin, L W., Chen, K.K., Chou, C.L. (2013). Determining production—shipment policy for
a vendor-buyer integrated system with rework and an amending multi-delivery schedule,
Economic Modelling, Volume 33, Pages 668-675. 10.1016/j.econmod.2013.05.020

Chiu, Y.S.P., Chiu, SW., Li, C.Y., Ting, C.K. (2009). Incorporating multi- delivery policy and
quality assurance into economic production lot size problem, J Sci Ind Res, 68, 505-512.



Yo 1402 .2 oylod 9 092 ‘(’/J:’éb}w'l*f" S peds

Chiu, S.W., Lin, H., Cheng, C., Chung, C. (2009). Optimal production-shipment decisions for the
finite production rate model with scrap, International Journal for Engineering Modelling, 22 (1-
4), 25-34.

Chiu, Y.S.P., Chen, K.K., Chang, H.H. (2010). Solving an Economic Production Lot Size Problem
with Multi- Delivery Policy and Quality Assurance Using an Algebraic Approach, Journal of
Scientific & Industrial Research, Vol. 69, No. 12, pp. 926-929.

Chiu, S.W., Chiu, Y.P., Lin, C.K., Chang, C. (2010). Solving finite production rate model with scrap
and multiple shipments using algebraic approach, International Journal for Engineering
Modelling, 23 (1-4), 43-47.

Chiu, Y.S.P., Liu, S.C., Chiu, C.L., Chang, H.H. (2011). Mathematical modeling for determining the
replenishment policy for EMQ model with rework and multiple shipments, Mathematical and
Computer Modelling, Volume 54, Issues 9-10, Pages 2165-2174. 10.1016/j.mcm.2011.05.025

Chiu, S.W., Chen, K.K., Lin, H.D. (2011). Numerical method for determination of the optimal lot
size for a manufacturing system with discontinuous issuing policy and rework, International
Journal for Numerical Methods in Biomedical Engineering, 27, 1545-1557. 10.1002/cnm.1369

Chiu, S.\W., Lin, H.D., Wu, M.F., Yang, J.C. (2011). Determining replenishment lot size and shipment
policy for an extended EPQ model with delivery and quality assurance issues, Scientia Iranica,
Volume 18, Issue 6, Pages 1537-1544. 10.1016/j.scient.2011.09.008

Chiu, Y.S.P., Chang, C.Y., Ting, C.K., Chiu, S.W. (2011). Effect of variable shipping frequency on
production-distribution policy in a vendor-buyer integrated system, International Journal for
Engineering Modelling, vol.24, no. 1-4, pp. 11-20.

Chiu, S.W., Gong, D.C., Chiu, C.L., Chung, C.L. (2011). Joint Determination of the Production Lot
Size and Number of Shipments for EPQ Model with Rework, Mathematical and Computational
Applications, Vol 16, No. 2, pp 317-328. 10.3390/mcal6020317

Chiu, Y.S.P., Lin, H., Hwang, M., Pan, N. (2011). Computational Optimization of Manufacturing
Batch Size and Shipment for an Integrated EPQ Model with Scrap, American Journal of
Computational Mathematics, Vol. 1 No. 3, pp. 202-207. 10.4236/ajcm.2011.13023

Chiu, S.W., Chiu, Y.S.P., Yang, J.C. (2012). Combining an alternative multi-delivery policy into
economic production lot size problem with partial rework, Expert Systems with Applications,
Volume 39, Issue 3, Pages 2578-2583. 10.1016/j.eswa.2011.08.112

Chiu, S.\W., Chen, K.K., Chiu, Y.S.P.,, Ting, C.K. (2012). Notes on the mathematical modeling
approach used to determine the replenishment policy for the EMQ model with rework and
multiple shipments, Applied Mathematics Letters, Volume 25, Issue 11, Pages 1964-1968.
/10.1016/j.am1.2012.03.010

Chiu, Y.P., Pan, N., Chiu, S.W., Chiang, K. (2012). Optimal production cycle time for multi-item
FPR model with rework and multi-shipment policy, International Journal for Engineering
Modelling, 25 (1-4), 51-57.

Chiu, Y.S.P., Cheng, F.T., Chen, K.K., Chang, H.H. (2012). Reexamining a Specific VVendor-buyer
System with Rework and an Improving Delivery Plan Using an Alternative Approach, Wseas
Transaction on Systems, Issue 5, Volume 11, pages 153-162.

Chiu, Y.S.P., Lin, Y.C., Chiu, S\W., Ting, C.K. (2012). Joint determination of lot-size and shipment
policy for a vendor-buyer system with rework and an improving delivery plan, African Journal
of Business Management, 6, 333-340. 10.5897/AJBM11.2366

Chiu, S.W., Lee, C.H., Cheng, F.T., Ting, C.K. (2013). Production—shipment policy for EPQ model
with quality assurance and an improved delivery schedule, Mathematical and Computer
Modelling of Dynamical Systems, 19:4, 344-352. 10.1080/13873954.2013.763282

Chiu, Y.S.P., Lin, H.D., Cheng, F.T., Hwang, M.H. (2013). Optimal common cycle time for a multi-
item production system with discontinuous delivery policy and failure in rework, Journal of
Scientific & Industrial Research, Vol. 72, No. 7, pp. 435-440.



Error! No text of specified style in document. \14

Chiu, Y.S.P., Huang, C.C., Wu, M.F., Chang, H.H. (2013). Joint determination of rotation cycle time
and number of shipments for a multi-item EPQ model with random defective rate, Economic
Modelling, Volume 35, Pages 112-117. 10.1016/j.econmod.2013.06.024

Chiu, Y.S.P., Chen, K.K., Cheng, F.T., Ting, C.K. (2013). Reexamination of “Combining an
alternative multi-delivery policy into economic production lot size problem with partial rework”
Using an Alternative Approach, Journal of Applied Research and Technology, Volume 11, Issue
3, Pages 317-323. 10.1016/S1665-6423(13)71541-4

Chiu, S.W., Kuo, Y.Y., Huang, C.C., Chiu, Y.S.P. (2013). Random scrap rate effect on multi-item
finite production rate model with multi-shipment policy, Research Journal of Applied Sciences,
Engineering and Technology, 5(22): 5164-5169. 10.19026/rjaset.5.4260

Chiu, S.W., Pai, F.Y., Wu, W.K. (2013). Alternative approach to determine the common cycle time
for a multi-item production system with discontinuous deliveries and failure in rework,
Economic Modelling, Volume 35, Pages 593-596. 10.1016/j.econmod.2013.08.017

Chiu, Y.S.P., Chen, Y.C,, Lin, H.D., Chang, H.H. (2014). Combining an improved multi-delivery
policy into a single-producer multi-retailer integrated inventory system with scrap in production,
Economic Modelling, Volume 39, Pages 163-167. 10.1016/j.econmod.2014.02.031

Chiu, Y.S.P., Lin, L W., Pai, F.Y., Chiu, S.W. (2014). Finite Production Rate Model With Quality
Assurance, Multi-customer and Discontinuous Deliveries, Journal of Applied Research and
Technology, Volume 12, Issue 1, Pages 5-13. 10.1016/S1665-6423(14)71601-3

Chiu, S.\W., Chiu, Y.S.P., Li, T.W., Chen, H.M. (2014). A multi-product FPR model with rework and
an improved delivery policy, International Journal for Engineering Modelling ,27, No. 3-4, 111-
118.

Chiu, S.W., Sung, P.C., Tseng, C.T., Chiu, Y.S.P. (2015). Multi-product FPR model with rework and
multi-shipment policy resolved by algebraic approach, Journal of Scientific & Industrial
Research, 74, 555-559.

Chiu, S.W., Lin, H.D., Song, M.S., Chen, H.M., Chiu, Y.S.P. (2015). An extended EPQ-based
problem with a discontinuous delivery policy, scrap rate, and random breakdown, The Scientific
World Journal, 2015:621978. 10.1155/2015/621978

Chiu, S.W., Sung, P.C., Chang, H.H. (2015). A note on joint determination of the rotation cycle time
and number of shipments for a multiitem EPQ model with a random defective rate. International
Journal for Engineering Modelling, 28: 17-27.

Chiu, Y.S.P., Hsieh, Y.T., Kuo, J.S., Chiu, S.W. (2016). A delayed differentiation multi-product FPR
model with scrap and a multi-delivery policy — I: Using single-machine production scheme,
International Journal for Engineering Modelling, 29, No. 1-4: 37-52.

Chiu, S.W., Hsieh, Y.T., Chiu, Y.S.P., Hwang, M.H. (2016). A delayed differentiation multi-product
FPR model with scrap and a multi-delivery policy — II: Using two-machine production scheme,
International Journal for Engineering Modelling, 29, No. 1-4: 53-68.

Ritha, W., Martin, N. (2013). Replenishment Policy for EMQ Model with Rework, Multiple
Shipments, Switching and Packaging, International Journal of Engineering Research &
Technology (IJERT), Volume 02, Issue 01. 10.17577/IJERTV2IS1344

Chiu, Y.S.P., Liang, G.M., Chiu, SW. (2016). Solving a Fabrication Lot-Size and Shipping
Frequency Problem with an Outsourcing Policy and Random Scrap, Mathematical and
Computational Applications, 21, No. 4: 45. 10.3390/mca21040045

Chiu, Y.S.P., Chiang, K.W., Chiu, SW., Song, M.S. (2016). Simultaneous determination of
production and shipment decisions for a multi-product inventory system with a rework process,
Advances in  Production  Engineering And  Management, 11,  141-151.
10.14743/apem2016.2.216


javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

Yy 1402 .2 oylod 9 092 ‘(’/J:’éb}w'l*f" S peds

Chiu, S\W., Liu, C., Li, Y. i Chou, C. (2017). Manufacturing lot size and product distribution problem
with rework, outsourcing and discontinuous inventory distribution policy, International Journal
for Engineering Modelling, 30 (1-4), 49-61.

Fallahi, A., Azimi-Dastgerdi, A., Mokhtari, H. (2023). A sustainable production-inventory model
joint with preventive maintenance and multiple shipments for imperfect quality items, Scientia
Iranica, 30(3), 1204-1223. 10.24200/sci.2021.55927.4475

Goyal, S.K., Nebebe, F. (2000). Determination of economic production—shipment policy for a single-
vendor-single-buyer system, European Journal of Operational Research, Volume 121, Issue 1,
Pages 175-178. 10.1016/S0377-2217(99)00013-2

Harris, F.W. (1913). How Many Parts to Make at Once. Factory, The Magazine of Management, 10,
135-136, 152.

Jawanmardi, Ehsan, (2009). Inventory Control, Payam Noor University Press Shiraz (In Persian).

Jonrinaldi., Rahman, T., Henmaidi., Wirdianto, E., Zhang, D.Z. (2018). A Multiple Items EPQ/EOQ
Model for a Vendor and Multiple Buyers System with Considering Continuous and Discrete
Demand Simultaneously, I0P Conference Series: Materials Science and Engineering,
Yogyakarta, Indonesia, (The 4th Asia Pacific Conference on Manufacturing Systems and the 3rd
International Manufacturing Engineering Conference 7-8 December 2017), Volume 319,
012037. 10.1088/1757-899X/319/1/012037

Kalantari, S.S., Taleizadeh, A.A. (2020). Mathematical modelling for determining the replenishment
policy for deteriorating items in an EPQ model with multiple shipments, International Journal
of Systems Science: Operations & Logistics, 7:2, 164-171. 10.1080/23302674.2018.1542753

Kim, S.L., Banerjee, A., Burton, J. (2008). Production and delivery policies for enhanced supply
chain partnerships, International Journal of Production Research, 46:22, 6207-6229.
10.1080/00207540701472124

Lee, T.J., Chiu, S.W., Chang, H.H. (2011). On Improving Replenishment Lot Size of an Integrated
Manufacturing System with Discontinuous Issuing Policy and Imperfect Rework, American
Journal of Industrial and Business Management, Vol. 1 No. 1, 2011, pp. 20-29.
10.4236/ajibm.2011.11003

Pasandideh, S.H.R., Akhavan Niaki, S.T., Yeganeh, J.A. (2010). A parameter-tuned genetic
algorithm for multi-product economic production quantity model with space constraint, discrete
delivery orders and shortages, Advances in Engineering Software, Volume 41, Issue 2, Pages
306-314. 10.1016/j.advengsoft.2009.07.001

Pasandideh, S.H.R., Akhavan Niaki, S.T. (2008). A genetic algorithm approach to optimize a multi-
products EPQ model with discrete delivery orders and constrained space, Applied Mathematics
and Computation, Volume 195, Issue 2, 2008, Pages 506-514. 10.1016/j.amc.2007.05.007

Poursaidi, Mohammad Hossein, (2012). Production and inventory planning and control, Mahan
Publishing House Tehran (In Persian)

Priyan, S., Uthayakumar, R. (2017). Setup cost reduction EMQ inventory system with probabilistic
defective and rework in multiple shipments management, International Journal of System
Assurance Engineering and Management,8: 223-241. 10.1007/s13198-016-0418-2

Taleizadeh, A.A., Kalantari, S.S., Cardenas-Barron, L.E. (2015). Determining optimal price,
replenishment lot size and number of shipments for an EPQ model with rework and multiple
shipments, Journal of Industrial and Management Optimization, Volume 11, Number 4: 1059-
1071. 10.3934/jim0.2015.11.1059

Trevifio-Garza, G., Castillo-Villar, K.K., Cardenas-Barron, L.E. (2015). Joint determination of the
lot size and number of shipments for a family of integrated vendor—buyer systems considering
defective products, International Journal of Systems Science, 46:9, Vol. 46, No. 9, 1705-1716.
10.1080/00207721.2014.886750Sarker, B.R., Jamal, A.M.M. (1993). An optimal batch size for


javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

Error! No text of specified style in document. YA

a production system operating under a just-in-time delivery system, International Journal of
Production Economics, Vol. 32, No. 2, pp.255-260. 10.1016/0925-5273(93)90072-S

Sarker, B.R., Parija, G.R. (1994). An optimal batch size for a production system operating under a
fixed-quantity, periodic delivery policy, Journal of the Operational Research Society, Vol. 45,
No. 8, pp.891-900. 10.1057/jors.1994.141

Sarker, R.A., Khan, L.R. (2001). An optimal batch size under a periodic delivery policy, International
Journal of Systems Science, 32 (9), 1089-1099. 10.1080/00207720010015717

Sarker, R.A., Khan, L.R. (2002). An optimal batch size for a JIT manufacturing system, Comput Ind
Eng, 42(2-4):127-136. 10.1016/S0360-8352(02)00009-8

Sarker, B.R., Golhar, D.Y. (1992). Economic manufacturing quantity in a just-in time delivery
system, International Journal of Production Research, Vol. 30, No. 5, pp.961-972.
10.1080/00207549208942936

Siajadi, H., lbrahim, R.N., Lochert, P.B. (2006). Joint economic lot size in distribution system with
multiple shipment policy, International Journal of Production Economics, VVolume 102, Issue 2,
2006, Pages 302-316. 10.1016/j.ijpe.2005.04.003

Taleizadeh, A.A., Kalantari, S.S., Céardenas-Barrdn, L.E. (2016). Pricing and lot sizing for an EPQ
inventory model with rework and multiple shipments, TOP 24, 143-155. 10.1007/s11750-015-
0377-9

Taft, E.W. (1918). The most economical production lot, Iron Age, vol. 101, pp.1410-1412.

Tseng, C.T., Wu, M.F., Lin, H.D., Chiu, Y.S.P. (2014). Solving a vendor—buyer integrated problem
with rework and a specific multi-delivery policy by a two-phase algebraic approach, Economic
Modelling, Volume 36, Pages 30-36. 10.1016/j.econmod.2013.09.013

Widyadanaa, G.A., Wee, H.M. (2009). A multi-product EPQ model with discrete delivery order: a
Langrangean solution approach, in: Global Perspective for Competitive Enterprise, Economy
and Ecology Advanced Concurrent Engineering, pp. 601-608. 10.1007/978-1-84882-762-2_57

Wilson, R.H. (1934). A Scientific Routine for Stock Control, Harvard Business Review, Vol. 13, No.
1, pp. 116-128.

Wu, M.F., Chiu, Y.S.P., Sung, P.C. (2014). Optimization of a multi-product EPQ model with scrap
and an improved multi-delivery policy, Journal of Engineering Research, 2, 27.
10.7603/s40632-014-0027-7


https://link.springer.com/journal/40632

