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ABSTRACT

This article presents the development of the maintenance, repair & operating supplies
(MRO) inventory system for the operation of an international portyard. Steps in the improvements
focused on setting up suitable ordering and controlling methods to work as an integrated inventory
approach. Firstly, ABC classification technique was used to prioritize 3 groups of lubricants according
to their annual-usage levels. Subsequently, three controlling methods as 1) periodic review system, 2)
Min-Max system and 3) a maintenance plan were considerd in setting a buying plan for the different
groups. Finally, purchasing and controlling plans were released for the real operation of the sample
port. The proposed approach results in the reduction of shortage in lubricants by 88.99%, and the
reduction of the MRO inventory cost of 65,853 bahts, which implied 11.19% of annual usage value.
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379019 % %2 . .
) AwwRe | n1sldeu
ENGINE OIL Liter 70.0 1,641 12,831
HYDRAULIC OIL(Agri Trans Plus 80W ) Liter 78.0 750 5,350
SPHEEROL (EPL2) Kilogram 105.5 233 2,327
TRANSMITION OIL & HYDRAULIC OIL (ATF Dex II) Liter 82.0 906 2,893
HYDRAULIC OIL (Hyspin AWS 68) Liter 56.0 760 3,750
TRANSMISTION OIL (CRB 30CF) Liter 70.0 357 1,545
DIFFERENTIAL OIL (Axle GL-5 140W) Liter 76.0 668 1,031
TRANSMITION OIL  (ATF Dex IlI) Liter 82.6 297 680
HYDRAULIC OIL (ALPHA SP 320) Liter 75.3 600 600
MOLY GREASE Kilogram 205.3 0 87
GREASE BEARING Kilogram 171.0 0 90
MANUAL 80W 90 (GL-4) Liter 72.0 392 48
SPHEEROL (EPL3) Kilogram 110.9 90 15
151971 2 wansdndduian
gy UIUTIENITNED %’aaazmmgamﬁ"qwm yad (um)

A 4 (579n157 1-4) 77 1,798,206

B 3 (3990797 5-7) 17 396,526

C 6 (51857 8-13) 6 139,828

374 13 100 2,334,560
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Au ENGINE OIL
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Wt 4.1 Arelusunsu Microsoft Excel wazlana
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D =1,992.2 dn3/sfiou
o =306.7 dn3
LT = 1 wiou
T = 0.67 wfiou (20 1)
k=08t317n®175179 unit normal
distribution lag (Plx < k] = 0.80) FauanwnusEAY
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MTNN 3 AINISNEINTVRIANTVIERAUNGY A

P 4 59ms  leglsuendiulszney 0
TUsunsu Minitab
Awensal (Ans)
TRANSMITI
HYDRAULIC
o ON OIL &
tABU  ENGINE  OIL (Agri  SPHEEROL
HYDRAULIC
OIL Trans Plus (EPL2)
OIL (ATF
80W )
Dex 1)
ne. 62 2,023.7 4155 4445 369.2
n.A62 20715 819.6 4379 297.7
W62 22921  1,523.0 5182 420.7
5A62 13306 986.9  131.0 12.7
WA63  1,877.7 7290  465.7 269.9
AW 63 1,742.9 3263 3547 115.5
1m63 22938 18660 4843 80.0
WY 63 1,749.2 2342 2022 542.6
WA 63  2,090.2 684.8 4977 146.7
w63 1,807.3 416.8  363.1 439.5
nA63 24230 680.9  462.6 4355
an63 22045 7164  563.0 2239
AVERAGE  1,992.2 7833 4104 2795
STD. 306.7 4833  128.8 166.8
TOTAL 239063  9,399.4 49249 33539
MAPE 9.5 64.0 14.4 46.2
MAD 193.3 399.0 45.6 140.7
MSD 76,7728 2926910 6,247.0 50,118.4
M13199 4 TBNIAIUANIER
n&u ABNIAIUANNEN
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level 80%

B | ssuuU3ngedn — siga (Min - Max)
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AINEINTAIAINADINT (D) NIAITUIUAITZAU
AYAE g3da (Maximum inventory level, S) R
a0 leaNnaunsi (6) S = Dupar + koyrer
Idu

LT + T = 1+0.67 = 1.67 oy

Dyrsr = 1,992.2 805/1R0U x1.67 LADU
= 3,326.9 &n5

Oprer = 306.7 A03/1A0U x1.67 LADU
= 512.2 809

koyrir = 0.84 x 512.2 = 430.3 803
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S =233269 + 430.3 = 3,758 @05
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WEAILUMIS19N 5

M5N 5 SEAUAIAGIEIARvRITERNGY A

. FLAUAIAEGIGIEA
FUNIINER v
()
ENGINE OIL 3,758 &ns
HYDRAULIC OIL
(Agri Trans Plus 80W ) 1,763 8013

SPHEEROL (EPL2) 865 Alansy

TRANSMITION OIL &

HYDRAULIC OIL (ATF Dex II) 701 8915

4.4.2 38nsmavnuuasuniavesiaavaiT1ze
UssLavanIvaeaungs B

F198719N15A1UINTEAU Min — Max V038151180
&u HYDRAULIC OIL (Hyspin AWS 68)

AINAINIITWNTH19 InToyaianAAFa

melusunsu Microsoft Excel Tnglitayaint fie
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D = 625 an3/\fou

LT = 1 \pou

Z =208t 317A0/M1517% unit normal
distribution lag (Plx < z] = 0.80) Fauanwnusza
msliu3nIs (Service level) fimawTadiu 80%

Oq = 327 an3/\hou

A Eusiionulasn e (SS) Ingaunisi
%
S5 =(0.88) x (327) x V1 = 274.7 ans

WI51TL093 Min-Max ¥095zuvansaaIuIule
PNauNSi (7) uag (9) BRI GH TR PRI g T
stockage objective Junan 3 heu

Min = (625 x 1) + 274.7 = 900 &n5
Max = (625 x 3) = 1,875 8013

fansAuIaluISAsIReINUNUABE19 A8Vl
lfsgAU Min waz Max vesarsuaedulungy B A4

LERILUAIS19N 6

4.4.3 FMsmIvnuLAs UL TR TaT I
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&a¥ousnad (Lot for Lot) AUTOULIATVOIRALANS
sziamﬂﬁqqﬁléfﬁmuﬂﬁ wHungouU1sduiinuas
ﬁwuumﬂ?mmmwda?%uﬁéfaﬂ%’@ﬂumﬁﬁﬁqﬁﬂ‘m
sondsdmivudargunsnivumie (seyiluiedive
gunsal) wazsvualiinisiileiiiedisesdn 10%
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A5 6 NITADTVBITFUUAIUANKUUAER - 89an (Min - Max) dvsudumasndangy B

. AU ,
FIENITWEN - SS Min Max | wi7e
UsN13
HYDRAULIC OIL (Hyspin AWS 68) 80% | 2754 | 9004 | 1,875 | &3
TRANSMISTION OIL (CRB 30CF) 0% | 141.9 399.5 7725 | @n%
DIFFERENTIAL OIL (Axle GL-5 140W) | 80% | 113.7 | 2855 | 5155 |&ns

oy
o

M50 7 asunisdsdevesianansvaeiulungy C Feduiusiuununisungsshuildauey

YSuraunsidauseanse (Bns)

Lubricant dmiugunsal
QC RTG TV ISUZU

TRANSMISSION OIL (ATF Dex Ill) 20
MANUAL 80W 90 (GL-4) 8
HYDRAULIC. OIL (ALPHA 320) 870 200
SPHEEROL (epl3) 5
MOLY GREASE 5 5
GREASE BEARING 15 15

4.5 ﬂmn75ﬁwu7isuuid§azéazn75@31/@1/1475@
F15va0AY

ixuué"a%aLLaxmuauﬁaamwdaﬁuﬁm%’mm
tr3a¥nuriiWauty eguuilugiuresuuidn
ATV OUSSAUAAIART (Integrated
Inventory Approach) @¢l#38n158nutsngusaniv
WlgUIENITATUANFUAIAIATY kaETTeRI0E1
annsaandunisldegsazainsimdlulusunsy
AowRIADS Microsoft Excel Fsnszuaumsviamusly
nsmuAuanrdsUsAnasvdeay aunsnazUle
Fapn1adl 8

sUUNITAIUANTARAIATIUTELA NN A DAY
dmduauiigednuildimuntu Iiuandidu
ulsuemsmuguiagidaaunaziisuuuuivivey
WAZANNNTONMUATEAUNITIAUSNNT (service level)

Fagrursadsvwasuluntgunawianinum

UszAnsamlagsinvesszuunsuigeine sauds
wansliliunisanasesUiuunsvInianaisnas
auladenisned 9 MellIdeldinsnaasuldau

syuulussezian 2 Weuluanulsenaunsvinge
f9819 %nﬁqLLﬁwﬁ%aﬁ‘iﬂﬁ’magiﬁwiué’mnmﬁ
NAABUTLUY NNUINAINISOANTIUIUNTVINENTHAD
AulgiReutmun

917151991 9 %’aaaxmasiwnmﬂ?mmﬁa@mﬁ
Wigane WisuigunaukasnainIsusuuse a1unse
Fnalldifu 88.99% waznsiiutoyasilddned
AnTuseninanisnageuszuy teAldaeUsiiud
522,525 U dasteiSsuiisuiualdanedilatuiin
PInaunIsWaluISEUU 588,378 U ¢ liAINAANg

Wunisaseldaeas 11.19%
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. . . FTAUAY
GEY o S2AU TZAUAIARY o saULIAN
s78A15 ulgutgnisdeds | _ ARIANER | L g L
ABC Usn1s | gega (S), Max deva(aw)
(Min)
ENGINE OIL 3,758
Fixed-Time
HYDRAULIC OIL (Agri Trans Plus) 1,763
Period Systems,
SPHEEROL (EPL2) A ( ) 80% 865 - 20
T,S
TRANSMITTION OIL & HYDRAULIC OIL
701
(ATF Dex II)
HYDRAULIC OIL (Hyspin AWS 68) 1,875 900
Min - Max on Min
TRANSMISTION OIL (CRB 30CF) B 80% 772 399
level
DIFFERENTIAL OIL (Axle GL-5 140W) 515 285
TRANSMITION OIL (ATF Dex Ill)
HYDRAULIC OIL i L
FITOMIUTOUIAVDAHUNSTRNUNFIN LA
(ALPHA SP 320) N ’
fnuald
MOLY GREASE C Lot for Lot - P
way LuUSuad15e9 10%
GREASE BEARING L
YBIUIUUFIDD
MANUAL 80W 90 (GL-4)
SPHEEROL (EPL3)

A1397 9 MsrsUTeuiisuUiinaagneulagndsulse annsveaedldszuuatuauiiaudulngddu

Va0 2 Wieu (wansdayarissunsdiuianansaduiinlaludimeass)

. Usnaianiiliiosne | USinaaniiliiioswe | wasng
FIUNTIER L - . . - -

(naudsulygy) (Gas) (vasdsuUga) (ams) (Gn9)
HYDRAULIC OIL (Agri Trans Plus) 158 40 118
TRANSMITTION OIL & HYDRAULIC OIL (ATF Dex II) 120 - 120
HYDRAULIC OIL (Hyspin AWS 68) 160 30 130
TRANSMISTION OIL (CRB 30CF) 96 - 96
DIFFERENTIAL OIL (Axle GL-5 140W) 102 - 102

5. 8fiUsnewa
wmmﬁﬁwLauamiﬁwmiwumimwuﬁa@
asndsdmvaningednw Sseenuuulvieglusuves
A19UNTEUIUNITLTI528  (Integrated Inventory
Control Approach) Fafun1suszgndldinadianisg
USMsAUA ARSI UUARY e fuagaiidsy
Funou %nﬂizﬂaué’wmﬂﬁﬂmﬁmLLﬂQﬂfijUULaﬂ?‘u

fomen1slduleueNIAIUANTENAIASILUUAY FiB

sruUTeUNATddonsil sEUUIRIAR - quanuay
szuudsdousned
NANNTIINNARBUNTLUILUNNTLFEARUUNUIN
ASINEA VB UUNITIINYIVOIUTENIIDE 19T UWINIG
Tunsmuauitsfinyssansamanutigssnuld
Favau andgyinisvinianls 88.99% wagluau
Yosmldaneaunsaussiuiudninisanduyuves

o

anAIAGIad 11.19%



16

6. NAANIIUUTLNIA
mATsatuiidunanuiseainiasanisiiney
wuvaniafinu awdmnssuladaind Faldsunns
atfuayusunsiineuy aawdl doya uazAuuzh
#1199 ANEUTMTHATYAAINTYNYINUYDIM TS

a

avde Aunegdidouararvriainssy

'
a

ladafinddsvenansmnuvaunnll o Nl

7. 1ONE581984

[1] K. Apiprachayakul, Inventroy Management.
Bangkok: Focus Media and publishing, 2003.

[2] R. H. Ballou, Business Logistics & Supply
Chain Management — Planning ,Organizing, and

Controlling the Supply Chain. 5th edition,

Pearson Prentice-Hall, Pearson International,
2004.
[3] K. Suwantararungsri, Improvement of

Inventory Control in Sugar Cane Factory. Master
Degree of Engineering, Chulalongkorn University,
2003.

[4] N. Puttipong and T. Wasusri, “Inventory
Control in Woven Rubber Factory”, KMUTT
Research and Development Journal. pp. 91-107,
2006.

[5] R. S. Russell, B. W. Taylor, Operations
Management: Creating Value along the Supply
Chain. Tth Edition, Virginia Tech, Wiley, 2010.

[6] S. Chartniyom, Demand Process and
Forecasting,” in INE 4 6 7 Logistics and Supply
Chain Management. Department of Industrial
Engineering, Srinakharinwirot University, 2016.

[7] P. Kittitulakanon, “Forecasting Method for
The Requirement of Chemical fertilizer: Case
study of Tabong Agricultural

Cooperatives,

Nakornsawan Province”, J. Itech., Lampang

Rajabhat University, Vol. 10(1), 2017.

MIFANFIAINTTUANERNS UM INYIRBATUASUNT ISR

U7 15 aUUR 3 \eu AUeN8Y — SUINAN W.A. 2563

[8] Minitab 18 Support. (2019). Example of

Decomposition. [Online] Available:

https://support.minitab.com.
[9] S. Chartniyom, “Inventory Management,” in

INE 467 Logistics and  Supply  Chain

Management. Department  of  Industrial

Engineering, Srinakharinwirot University, 2016.
[10] P. Lumnoi, Development of Inventory

Management: Case Study of Pharmacy

Department, Nawamintharajini Hospitol.

Department of Logistics and Supply Chain
Management, Burapa University, 2015.

[11] M. Chumsungneun, Improvement of

Inventory Management for Spare Parts in Hard

drive  Industry. Department of Industrial

Engineering, Chulalongkorn University, 2008.
[12] S. Zhu, W. V. Jaarsveld, and R. Dekker,

“Spare parts inventory control based On

maintenance planning”, Ind. Eng. Inno. Sci.

Technische Universiteit Eindhoven, 2019.



