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ABSTRACT

This research aims to find an approach of tableting production management in a
pharmaceutical industry for increasing productivity and applying mathematical models to
determine the optimal production size that gives the lowest total cost. This study investigates
the production process of product A which is the top-selling tablet of a generic pharmaceutical
manufactory that tends to be sold over its production capacity in the near future. Therefore,
this study will focus on studying how to move current production line to new line with lower
machine utilization rates and increase the lot-size of the production to three times base on
the capacity of the mixer. As a result, the average standard time used in the production of
product A with a new line decrease to 0.036 second per tablet, and the productivity increases
significantly from the previous production lines to 60% . Moreover, when applying the
mathematical models to determine the optimal number of lot in each campaign, it was found
in the granulation process that product A which uses the same machine as the other three
products, namely product E, product G and product R should be planed to mix 18 lots of
product A continuously every 12 days, the product E should be mixed 12 lots continuously
every 16 days, the product G should be mixed 6 lots continuously every 7 days, and product
R should be mixed 12 lots continuously every 10 days. To sum up, the total cost of production
and holding is 84,653.92 baht / month. The tableting process of product A which uses the
same machine as the other two products, namely product C and product H should be planed
to compress 4 lots of product A continuously every 20 days, the product C should be
compressed 5 lots continuously every 17 days, and product H should be mixed 6 lots
continuously every 17 days. To sum up, the total cost of production and holding is 171,439.4
baht/month.

KEYWORDS: Tableting production management, Optimal Cost and Lot size, Productivity

improvement, Standard time, Machine utilization, Mathematical model
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Min. >’ (Sy+myT(Zy_l))+1/2h [ZdZT 20T g —di—(zy—l)dyby] (4)

yly
y=Ll.n y py y ryzy Py

meldidanla

< 1 w8z Integer for Y

I
‘!A
=

()

1 < Z ez Integer for Y

1
-
=]
—_

>
N

I
‘!A
=
—
\'
N—

1 <T, <30 usz Integer for Y

P A @ a @ ] a < . .
lagn SCy A9 ARNUNITLAIVUANUNIBUNDUNIINAAGDAII (Set up cost per time unit)
YBIHRAN AN Y (L)
S, @8 ﬁunumsm%wmmw%’auﬁaumiwﬁ@l Lot LLinma\‘iq@mwﬁm (Major set up

cost) (UN)
m, @8 @Tunumim%'ﬂumquwi’aun’aumwﬁm Lot @imﬁawad“q@mmﬁm (Minor

set up cost) (UN)
Z, A SWINIWNINGQ (Lot) MLL@iﬂ:‘*};ﬂ%dNﬁﬂﬁ‘WﬁY (Campaign Y)
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_|
o))
©

szﬂmmizwmv‘hﬂﬁwﬁml,@iazmmaawﬁmﬂwmsﬁ’ Y (Campaign Y) (3%)

USHNMANUABINIIHAAA M Y (Demand) (lot/3is)

o
o))
(5]

jmp
o) ¥
(s3]

FUNUNITIAALVBINAAA AN Y (Hold time cost) (Uh)

BATMINAAVBINAAAUT Y (Production rate) (lot/3)

©
<
p
©

saMIUaasrueNVaINEAN T Y (Release rate) (Iot/3)

—
p
©

QD
o))
©

LA INTLATENANUNTBNABWANITHAR Lot WINVBITANNINAG (Major set
up time) (5’%)
b, fa LalwmsiasuuaunNTaunaun1INEa Lot @imﬁawaammwﬁm (Minor
set up time) (’Jyu)

lagyinmsd wnzdunulunszuaunwGa 3 nadl Ae N3t 1 Wadmatmuasiwan Lot
MINRARIBULLIREINIARAMEATAINETI NIT 2 MINAAULY Lotto-Lot F98n15 Set up
1ﬁﬂnﬂﬂ%ﬁauﬂ'm%"uwﬁmmzﬂiﬂﬁ 3 MINBALULGNTEINTING lagvihmInaaadnsdatiia
8980 3 1 Fadwldonat aﬁmu@éﬁumwazm@maaqﬂmtﬁm’%iaﬁm (Dirty Equipment Hold

Time: DEHT) N a?L@m:ﬁmm:mum‘m”@m‘smmﬁ@flﬁﬁﬁunummﬁ@ﬁﬁqﬂ

3. WANIIANRWBANGIVY

NwispiladnsunwInemsRniiainisude laslden A udragrslunsénm
1#8997n Product A fidadiun1gIga uaz@nsnsielainisnialsslatlngng
50313 MLA3093N3 (Machine Utilization) 1131 Wudn L&a Product A NaudaBLA3899NT
TAHFY M2 B9fi8a3n3l4iA3099N3 (Machine Utilization) §914 80.9% udl lavindalnad
§aM5lEiA389503 (Machine Utilization) wass il 52.8% w%amﬁl,ﬁ'mm@jumwﬁm
(Lot size) Iﬁmmmuﬁummﬁ;maam%"aaNamnmﬁu 115 Alansw 1u 345 kg Twvnizfisa
mslEia3a99ns (Machine Utilization) mgu@]aumnmlﬂaﬁwﬁmﬁwgaﬁa 79.3-91.9% ud lat
nAalnidennslEia3essns (Machine Utilization) vawsihiies 63.1% anvialasinsuaait
Lﬁum’%iaw”ﬂﬂmiﬁﬁmﬂiu‘[aﬁmguga 11w Continuous Line uazananutieslunisduiian
Lﬂ%im(ﬂaﬂﬁmimuQwﬁwﬁfman"tﬁé‘miuﬁ@ AaNAILANNITIFY Dagonalilszansnnlu
AT THAALRUT Y lastudalnaazldiiaunasgiu (Standard Time) lun1swda 1,505.5
wIfi/Lot 12y 0.060 Furfidaida LFindananesgulunsdsladiduildion 803.3
WifiiLot 1aay 0.096 Swifisaiia nanlumIndaaisdaidaaaas 0.036 Fuft @”@Lm@ﬂugﬂﬁ

- I A A A -
6 ULazINANA® (Productivity) quqwuamamnmn"[aﬁwammuﬁwawamm A (Product A)
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tﬂl a a A .:3’
35,712.90 tablets/man-hr Iummzﬂwawamawnvlaﬁwamlﬁwuﬂﬁgamu 57,067.72 tablets/man-hr

AI &l Qo {
LNNYU 60% muamlu;sﬂﬁ 7

0.100 /
0.090

0.080

0.070

0.060

0.050

(Standard time) (W"#)

0.040

-

0.030

LIAUATIU

lavlifiu

lauflwl

s 6 3suifiauiaiannasgaw (Standard Time) lun1suaaeiA aaeladndaifa

wazlavinaalna

wawuan (Productivity) (tablets/man-hr)

20,000.00

10,000.00

0.00

e
?

lavidu

Tavlwi

s 7 wWlsuifisudSanananada (Productivity) Tun1snangiA arglakndapa

wazlatuanlna

UNADIUINY

ACU:IAINSSUANAQS UKIDNYNAYINBIUUNUAC



5 ” Kasem Bundit Engineering Journal Vol.8 No.1 January-April 2018

miﬁﬂmmg\aﬁvl@i”ﬂi:qnm“[‘ﬁuumﬁqaadmdmﬁmmmi{ Economic Lot Scheduling
Problem (ELSP) Models Lﬁammmmm:amaaﬁwmug’umwﬁm (Lot) luusdazganiinda
(Campaign) ﬁa@GTWJulum:mumwﬁmlﬁéﬁqmimﬂﬁ"nmﬁmﬁzﬁé'funuium:mum‘s
NAAG283TNIIRUATIUIN Lot nUUUIIReInmamansiUSuuifisuAuAINAAWLY Lot
To-Lot 9953 Set up Elmi‘qﬂm%ﬁaumsﬁ'mﬁmLLa:miwﬁmLmuLﬁuﬁﬂé'amwﬁm [T
douftas 3 e‘f}jaLfluvl,ﬂmu“ﬁaﬁmu@ﬁmmmazmmaaqﬂmrﬁm%‘aﬁm (Dirty Equipment
Hold Time: DEHT) laswud1lunizuaun1snauuniuasn A finsldinsasanssauny
nAAAmTaUEN 3 3183 l@un Product E, Product G uaz Product R %aﬁﬁunumsm%‘w
ANNUNITDNNAUNITNES Lot LLsnmaa*’g@mswﬁ@ (Maijor set up cost) 184 Product A, Product
E, Product G L& Product R dszu1mk 960, 1,200, 1,200 ez 1,200 ‘]J’Wl/ﬂ%d ATURIAL
AUNUNITLATUNANUNTDNNOUNITHAR Lot @imﬁawaammwﬁ@ (Minor set up cost)
15=014 96, 120, 120 WAz 120 VIN/A3I A6 FUNUNITALAUNAAA U (Hold time
cost) 1320114 6,800, 3,868, 7,253 Uaz 1,032 Umn/ass audey JuUSu1manudasnis
(Demand) 1.77, 1.88, 0.50 LLaz 0.46 lot/1% AMN&19U LazlaaI1N1INAAVad (Production
Rate) 6, 4, 4 L8z 4 lot/ 1% aNE1AU Tuumedi 80TNNTUs0EBINDINE AN BT (Release
Rate) J6LvinNy 1 lot/ 2% NNIYNI3I Lﬁadmmmwavlajﬁaﬁaﬂaﬂmiﬂéiazlmuriaumsman
Release Rate 39 dfinadansduin

Y39l GAUUTEMTUNNT Set up D a,= 3, ag= a = ag= 4 UAT ba= 0.32, be= by = bg=
0.40 Tawf s, = a,% 300 uaz m, = b, X 300 uazwanaNiuiuaaunndaldiiudonl
‘lumiﬁwmmhﬂﬁwﬁaﬁﬁaﬁw‘”@ﬁwumwa:mmmqﬂmtﬁl,ﬂ'%iaﬁns (Dirty Equipment
Hold Time: DEHT) nyzuiumsnanazdfiudaiitoslaslidniasanslalaifin 3 3u aait
mﬂﬁmwﬁ@l@iaLﬁadjumwamlmlﬁia:"gwm Product A, Product E, Product G Lag
Product R a:ﬁﬁﬂmuéuvlmﬁu 18, 12, 12 Wz 12 ju/mmmﬁmmﬁwﬁu Lm:ﬁhmm"uﬁ
nAAnInIaaaaaLdaudas L Aut AN INEAaILAGRIsNT (1,248 man.hours) ¥iat Product
A, Product E, Product G L8z Product R Iﬁ'ﬁﬁaydmmam 8, 12, 12 L8 12 man.hours LA
"l,@"fwa?mmﬁa?ﬂﬁ'ammaﬁ 1

A A A
Fau NG

N
>
IA

18 (8)

12 9)

Z. <
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zZ, < 12 (10)
zZ, < 12 (11)
82, +127Z, +12Z, + 122, < 1,248 (12)

A15191 1 NamﬁLﬂsﬂzﬁﬁunuiunszuaunﬂswauu,ni‘l;‘m

NIMANHN NAAA N Z, (Lot) T, (3%) AU (UN)
Product A 18 12
NIHN 1
. Product E 12 16
lfuuusaes 84,653.92
a ¢ Product G 6 7
NNAUAFTNT
Product R 12 10
Product A 1 12
AYEiA 2 Product E 1 16
685,666.9
Lot-to-Lot Product G 1 7
Product R 1 10
Product A 18 12
N3t 3 Product E 12 16
NAARaLIba 99,082.81
o Product G 12 7
3%
Product R 12 10

IINAITIN 1 WWLINITISUHUHENLUUNTEA 1 Llasldnsnsunuananuuiiaas
mamﬁmmam‘ﬁ]:ﬁﬁunm‘hg@ 84.653.92 LNN/LH% TOIRINNADNTIIUNWLLLNTE 3 Ao
nsuaadaLia 3 T fdunwnInde 99,082.81 L n/idan LLa:q@ﬁmmiwﬁmLuumzﬁﬁ 2
Lot-to-Lot A%y NIHEA 685,666.9 LM/LAa AL USIAIUIILHWMINFNLLLNTEA 1 i
fn13Wwau Product A18 Lot @aLﬁamﬂ 12 7% Product E @2 IW& 12 Lot @iaLﬁamﬂ 16 1%
Product G AIIN&4 6 Lot Gial,ﬁamn 7 2% Uaz Product R a23W&s 12 Lot ﬁaLﬁamﬂ 10 1%
Lﬁalﬁﬁﬁunuﬁﬂumwﬁml,a:{fmﬁuﬁwq@
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FnIUNTTUIRNIAaNsLTAeN A (Product A) 19ia3a93n53 0 UNEaA i aREN 2
318m 73 leA Product C waz Product H G?jaﬁﬁunumsm‘%wmmw%amiaumswﬁm Lot usn
Tadqmﬂﬁmﬁ@] (Major set up cost) U84 Product A, Product C 8z Product H 1szantw 368.7,
324.9 W&z 300 UN/ASI ANEAL AWNUNILATINANUNIDUADUNIHEN Lot AoLiiod1as
TANIHAA (Minor set up cost) Uazanm 218.7, 174.9 uaz 150 VR3S aNUEIEL AUNWNNT
IAAUNAAA N (Hold time cost) Uszamh 6,800, 6,120 Was 3,060 UIn/ass enudey 4
USumaudaaInis (Demand) 1.50, 0.63 ez 0.74 lot 1% A1UE1AY LazlaaIINITHAAVDY
(Production Rate) 1.66, 2.18 uaz 2.67 lot/3% awdey luwmsfl sansUsourneves
HAAALH (Release Rate) HALHNAL 1 lot/T% NN318NNT Hasaneaudelidassenasnis
Usagruwniaumsiin Pack azti Release Rate 39l dnasdansdwime

$ah AU TEMITUNNT Set up A8 ax= 1.229, ag= 1.083 WAz a,= 1.000 luumsd b=
0.729, b= 0.583 Uaz b,= 0.500 lanfl s, = a,X 300 uaz m, = b,X 300 kazWaNINHLH
mzumaummﬁ@lvl,@ﬁﬁuLﬁauvlmluﬂWiﬁﬁuamI@ﬂﬁ'}ﬁdﬁa"ﬁaﬁw‘”@ﬁmmma:mmadqﬂmtﬁ
LA3899N35 (Dirty Equipment Hold Time: DEHT) n3zuaunsnaaazdniindatiiaslaslaisns
a3asanslalaifin 3 u @”a‘ﬁmnﬁmmﬁmiaLﬁaajumwﬁ@]’lmlﬁiazqmaa Product A,
Product C w8 Product H ﬁ]f:ﬁﬁ‘hmuéuvl,mﬁu 4,5U8s 6 iq'u/mmwﬁmmuﬁm”u LRSI
g’uﬁ'w§mﬂ°¥aﬁmmamﬁau@i’aﬂﬁLﬁur‘hﬁ'ﬁmwﬁwadLﬂ'%iaafﬁ'ns (624 man.hours) 1195
Product A, Product C .8z Product H lEiaIn1sHEe 17.5, 14 L8z 12 man.hours wazloHa
3Lﬂi’1:ﬁa§ﬂ@”\1mswﬁ 2

A A A
o LW NLAY

Z, < 4 (13)
Z. < 5 (14)
Z, < 6 (15)
1752, +14Z. + 127, < 624 (16)
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{ a [ ®
@l"li’]\‘l‘ﬁ 2 HAaNIIAI 3ﬁa%7!%1%ﬂ73ﬂ']%ﬂ"li@la nNangItaa

NSHANHN HAAN DT Z, (Lot) T, () AW UIIN (UIN)
a1 Product A 4 20.20
lfuuudnass Product C 5 17.32 171,439.4
NINAFEAI Product H 6 16.62
| Product A 1 20.20
NN 2
Product C 1 17.32 642,253 4
Lot-to-Lot
Product H 1 116.62
Asdid 3 Product A 4 20.20
nAagaLiad Product C 5 17.32 171,439.4
3% Product H 6 16.62

I1NANIN 2 3TNUIIN1TSuRRasntdas uuunIB®a 1 lagltn1snsunuaia
LUUSa0IN A BiamEaiLasnImi 3 AonInaadaiiion 3 T a:ﬁﬁunuﬁwq@ 171,439.4
VA% LANFIIURNWLLLNTE 2 Lot-to-Lot AAUNNINEAFIFA 642,253.4U1N/LGa
ATIWIIMILNIUNUINTANAENUUUNTE 1 wiansdiif 3 Aefinsmensn Product A 4 Lot
@imﬁamn 20 2% Product C a23¢0an 5 Lot @imﬁamn 17 1% W8z Product H A2378an 6 Lot

@imﬁamn 17 fuLﬁaWﬁﬁu‘qmw’lumwﬁmLLazﬁT@nﬁm’hqﬂ

4. aylua

Ao AV o A o a o & | =2
\‘]"I%'-J"ﬂﬂuvlﬂﬁﬂ‘]ﬂ"]LLu’Jﬂ"I\‘]ﬂqiLWNﬂ’]ﬂﬂﬂqiwa@] I@ﬂlﬁﬂ"l A Lﬂ%@]’saﬂ’]dluﬂ’liﬂmﬂ’l

18431 Product A I5a&IUN1IUIFIFA wazdnuInsenelainsude bl galatluing

'
o '

§7311n131%103099N7 (Machine Utilization) énd wudn lastuAalndazlfinaunasgiu
(Standard Time) L&5g 0.060 3w 7idoLda Sandsiwnasgunlunisaaslaiids 0.036
Swf lardnaaiauldiaaiads 0.096 Swifidolia uazinanaa (Productivity) Lﬁ'uga"ﬁu
N lavinaaLdy 60% uaﬂmnf‘:ﬁaﬁmiﬂi:qﬂ@ﬂ‘*ﬁuuuaﬁwaaamamﬁmmam‘ Economic Lot
Scheduling Problem (ELSP) Models Lﬁammmmm:awaafﬁwmu‘;ummﬁm (Lot) Tuud

8ZTANIINAA (Campaign) ﬁa@ﬁunulum:mumm§m1ﬁ@hq@wudﬂum"’umaumwau
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WNILALT A 1F103099n3970rUs18usNn 3 719m13 1éun Product E, Product G wa Product
R uazA1519uH AT n1IHaN Product A 18 Lot @imﬁamn 12 1% Product E A2TWEY 12
Lot @imﬁamﬂ 16 1% Product G AIIW&W 6 Lot @imﬁamﬂ 7 1% Waz Product R AIH&N 12
Lot ﬁaLﬁamn 10 7% LLa:ﬁﬁunuiawluﬂﬂiwﬁmLLazﬁ?ﬂLﬁu 84.653.92 U /G aw lunmed
duaawnaensardasn A ldia3assnsiaunuenduin 2 19015 leur Product C uas
Product H 33a359unulAinsaanaatldaen Product A 4 Lot @imﬁamn 20 7% Product C
A139an 5 Lot @iaLﬁamﬂ 17 1% W8z Product H 138N 6 Lot @iaLﬁamﬂ 17 1% uazd
dununulunnfauazaaiiy 171,439.4 vnadandadunisnsurunIngas A Avlid

@Tunulumswﬁmhq@

5. YdLABOLE

My leaILULsIaasNInfinaaas Economic Lot Scheduling Problem (ELSP)
Models Lﬁammmmm:awm'«iwmujumwﬁ@ (Lot) Tuusinzganiinda (Campaign) 144
@i”unuium:mummﬁm‘ﬁq@ LALUUSIResaIna Idsuaanlsnnadasn1s (Demand) 7
wnouluudazin dsluanuduaausrdandsanudasnis (Demand) azldusinanluudas
Wou 39a23v M IfnEHaa9ILlIANNGBINS (Demand) LRNLEN wananfigiding
AW AAUNUNINAAINA U BUTINBUALAWNUNNTIAAY (Holding cost) Luwan Taelaile
AaTudunuingdy @Tunumﬁmﬁl'ammm%iaﬁm W8z Overhead B4 ¢ Lﬁadﬁnmﬂuﬁaga
vidnfdawmslld Selaionamsrioudunulunszuaunsnianuriass udaninimaug
aanalddszyndldais msaznu@i’unumaamzmumiwﬁmﬁmm wealdazrtounaden
Iumw%mﬁﬂmiﬁlﬁﬁunw"ﬁq@ﬁuﬁﬁa LLazmsﬂszqn@Tw‘w"mauﬂ'mmmmﬁw) LT

mumifgﬁuﬁa NUAIVANA NN Lﬁaazﬁauﬁunuﬁaﬂmma@ﬁa Supply chain
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