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THAD WATTANAWONGWISUT : LOSS REDUCTION IN RICE MILLING PROCESS IN
COMMUNITY RICE MILLING FACTORY. THESIS ADVISOR : ASSOC. PROF. PORNSIRI
JONGKOL, Ph.D., 131 PP.

Keyword: Cause And Effect Diagram/Why-Why Analysis/Rice Weevil/Ecrs

This research was conducted in rice milling process in community rice milling
factory of Ban La-O community, Tasawang Sub-district, Mueang District, Surin Province.
A problem of rice weevil was found in bagged rice after installing a community-sized
Rice Weevil Eradicator in the mill. The objectives were as follows : 1) to study the
working process and rice production of the community mills, 2) to study the causes of
rice weevils using the Cause and Effect Diagram, Why-Why Analysis and to solve the
problems of rice weevils, 3) to prepare a maintenance plan for Rice Weevil Eradicator
to increase efficiency, and 4) to improve the rice packing process. The research
methods were as follows. Step 1, surveying the area where the community rice mill
was conducted by surveying the constituents of the rice mill as follows : 1) the area
of the mill, 2) the layout of the machinery and equipment in the mill, and 3 ) rice
production and bagging process. Step 2, working process of rice mills was observed
including : 1) work of operators of rice milling machines and Rice Weevil Eradicator,
and 2) how employees pack a rice mill bags. Both were done by observation. Step 3,
a study on a Rice Weevil Eradicator usage was conducted. Step 4, a study of the
appropriate tools such as Cause and Effect Diagram Why-Why Analysis and statistical
data analysis was conducted. Step 5, a machine maintenance was planned. Step 6,
packing rice process was improved using ECRS principle.

The results showed that the root cause of the rice weevil problem was human.
Operators lacked understanding of how to use Rice Weevil Eradicator and how to
follow the procedure. The solution to the problem was to set up proper procedure to
use the machine and to train the staff to follow working steps. The comparison result
between before and after the improvement of the Rice Weevil Eradicator was made.
The methods before the improvement showed that 53.3% of bagged had rice weevils

However, there were no rice weevil at all after the improvement. The maintenance



plan of the Rice Weevil Eradicator was divided into 4 types: 1) daily inspection 2)
weekly inspection 3) monthly inspection and 4) yearly inspection. Working in the rice
packing process using the ECRS principle, it was found that the working time was

reduced by 23.54% and the travelling distance was reduced by 4 meters.
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DEVELOPMENT OF RICE PACKING USING ERGONOMIC RISK ASSESSMENT OF
UPPER LIMB
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Abstract

This research studied methods of rice packing and risk assessment of work-related disorders.
The objectives was to assess risk of upper limb disorder in rice packing operator so that the results
were further analyzed and working condition was improved. Tool used was Rapid Upper Limb
Assessment (RULA). The results showed that the total score of risk assessment of operator in seated
position was 7 for both right and left sides of the body. Then, working condition was improved. The

operator worked in standing position and equipment were placed close to the body of the operator
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to reduce leaning of upper body. Then, the risk assessment was repeated. The results of RULA score
were 4 for left side of the body and 6 for right side of the body. It was suggested that fixture should
be made to help fixing the bag and reducing muscular load of arm muscle. This can decrease injury
risk of upper limbs.

Keywords: Ergonomics, Rapid Upper Limb Assessment (RULA), Rice Packing
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Neck Table B: Trunk Posture Score

Posture @ 2 % 4 5 6
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¢ |s|s|sle|6|7|7|7]7|7]|8]8
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LCRUTVL O ynefls aswnmmiemiorn
QO  wnei asusuumsvhauiledng
U 4 AzwuumsUssdiuimaves Ae dria vuaziidluvinds
gldAzuuuain score A uaz Score B uda Fsziiudnyaznslindudslunisieuuuvadauay
Ussiussduresmssnunmiminvesinqudafamns ntfuimanzuuulunandy Score A uay
Score B udrFnhmazuuuiildlummusnsuuulaglimsna ¢ Fuandugud 5

Neck, Trunk, Leg Score
Table C S
3(a]5)6 (@
Wrist / An A (2 314]|5| 5
Score 212|2|3|4(4]|5]5
Gl 34313944 56
4.13|13|3|4(5|6]| 6
Sald1414l5(6|7| 7
6 |4(4|5|6|6|T7|7
T |5|5|16|6|7|7] 7
L ®)|5|5]¢) 7|7 (D

NAGIeg O el AruuAITILerN
O wneds priuumsiauileng
U 5 nsimuaaziuunn1sldnnsne C lumsussdiuvit

MAUTIY
e
896




106

MsUsEgNIIIMSsEALEA Inendeuassadan z oz l
“gBIRIA fevwiiemeganmuazmsuims” 27 fWIAN WA, 2564

s o v Y a. o v .
AN 1 mnu'uunaun"mJizsuuwwnQ'lunﬁwmuussqtma'ﬁ'lumm

S T 591
. o Aundang X ATUUY | AZUUY
aau Yimna it ; ATUY | AZHUY
WA v | dethe
Howa | Hedhe
- S¥AUTBILYY Bglutng -20 Bam fa 20 Bam 1 5
' asUszdiudumis | - dmsnauewdnties 1
) wyudIuY " : =
- SYAUTBIUTY Bglut -20 e T4 20 Bar 2 5
- fimsmauruéniion 1
- syAvTRIuduARgluUITINN 60 i1 100 1
NAININUUIA - 2 -
5 AmUszdiusumia | - fimsinuludneagnaweu 1
: wyuduEN - syAvTRIIUdIuANR U TN 100 B3A1TU 2
W Fanuuida - - 3
- fimsvihauludavarmausy 1
- dwnisdedle (Wnnszgndniie) egluwundeniy 5 ;
nsUszduiumia | o0 o
3. Uauaguaie
- apugvihanudedioagludnuy Extension 2 i
- yugyhaudeiioDme 1
msUszdiumsde | vssvhaoubiimsmudeile 1 - 1 -
4. Y = = v o
dodlo - vughenbifinsmudeiio : 1 - 1
3 agUnavndunoudl | Bmsnnwgldnguil 3 q - 4 -
i v as s v =
1-4Taglimse A | Bmsdnugldnnguil 3 - 5 - 5
Uszidluanwaenis o TR ) ¥ -
o G, - fimsvihnuanuagaeiiawuus 2 5 2
6. leindnandialums
yhnuwuvain - myinudnvaiuvainininannile - 1 - 1
. = - miznuegszning 210 laniu Ingldusedludun =
Uszidluseavues . 2 - 2
Uoe
78 3L 0 A 8 py—— — .
v 4. | - mazauegsewing 2-10 dlandu Teeldusdudie 2
dwinuesigiiu | » " - 2 -
Thniinnasaal
- sumanzwuuIntunaud 5-7 Blutuneuil ield -
nagUAZIULAG 8 - 8
5 4 Wen1313 C
8. AnsIzviveY o i Ut =
iits - suManzruuAtunaud 5-7 Bluduneuil ield " 8
c Wam3n C
w msliesiziviome | - yuiumnna 20° 3 - 3 -
i vadswznazae | - unfnnnda 20° - 3 - 3
= damalibrluduminseming 21 - 60 Bara 3 . 2
R ; - diadinnsidgeinlumudng 1
AFAATIER
10. 3 ' e
AN AT
- ddlilusuminsgming 21 - 60 aaen 3 i
- dalinisideaialusudng 1

MAUTIYY

897




107

MsUsEgNIgINSssAuER Inendeuassadan z oz I

“gBIRIAM - Muvmiemeganimuaznisuing” 27 fWIAN WA, 2564

©0f 1 28

o - Tuagimdesivegluimaunauariiiisesiu -
MsUszdiuimm ) 1 R 1
ag Iz
1. w3 .z o . P
. - MuAzImIAe st e gl sangauariiiTeTy 1
Azl , v L 2 1 <
ag vz
aguraviants | Bmsdnnagldnngdi 4 5 - 5 -
12. | shawulegldanse | . v 4 5
. Bmsemnagldnngui - 5 -
Usniluseiv - vwmainegiuiu 1 wil 1 - 1 -
anuaignsld
13. v & o w ad s a
ndunielums | - vwSevinegiafu 1 il - 1 - 1
yihuuuain
Usedlusedvues | - mazauagsewing 210 Alandy neldussdnludnn 5 5 -
14. M3ILNU N Unee
dmninveaingidy | - msvnuegsznin 2-10 Alansy laglduswuuuadia - 2 - 2
aguransianed | - sueguuundunouil 12 - 14 Iasldnnsne C 8 - 8 -
15. Asvy Ao @797 s d - 8
; - TwAzLULIINTUABUT 12 - 14 Tngldnna C - 8 -
wazin
msajukaseay | - MsagUnaseAvALILLYB RULA Tupisn C 7 - 7 -
16. AZLUUYDY RULA = 7
- M3agUNATEAUAZIULTBY RULA Tumsn C - 7 -
Tumsna €

nmsimusnzuuuiildnnguit 5 wud Total Score vosnsviauiisinauazynvesnameld
seuAziuy 7 avuuy Semnunsasanalddn euduiidamdunisemand Adedldsumsusuugilneud
Pnmfuiinsuivlgaiieanaudssomadutanianennmsiinu. lasmseenuuybininau
vhanluhBuiteannstiudMuasiimdiligie ngUnsairaqlunsihauduanduguil 6 venani
fimsusuugiliigunsalsimegindnineuieliaenindeuuasmsTiud

3U7 6 msusuusalimineurineniluvingu

MAUTIYY
X

898




108

27 WA WA. 2564

namsUszfiuanudsnmsiniussydamsluinbuy

v
I

MNMTIAEIiImMansheureaminuluidy wui luvasihaunihouinsenlwatusas
nsuwueenidniios  uennifimsseuvudiudadnies Tnowzurudneiiimseanaadiafieutuns
vhanluvinds doudefedhiremuavirsegludnuasmBsanss nnfudsimunnsuuumsyssduiumia
WrudIMUY weuduAe wardelle waildgniilusmun SCORE A filugudt 7 uenminilideinnsanvimas
vosrivziazae  wuhmstuaiuzuazaoanaadiaoufumsvianluints wudstumsTiudmmliily
Fumihuszieudiluiutnsfanantuieatu dauinf 2 Sreguuiiu wavesmstmua SCORE B ld
YRl Ap & TATNuanIRisUR 8 Mt mumezuumiuneuveds RULA wandumsneii 2

Table A Wrist Score
2 E) <

Upper Vst Wrist Wnist Wrist
T e I = T [
‘o Oz = B O
2 (@ 2 |3 [3 [3 |3
z [2 [ 201212 [ [+
(D) = 5 s [+ =
[ D]E B 3 3 o < a
S (< |« [« [* |¢ |5 [°
S (> [« & = [= [° [®
3 3 [¢ |« | ]% <[5 [5
e [s [¢ [a [e [3 [5 [>
e |[a |a A A CBEED
e @ s [« [ [ |5 [5 [=
< |2 [= [ >[5 [°

7 ey BERET™
s E [l B | el
e @ |e |B 2
7 727 207 | ® 4@ ®
) s [ = e [= [ |[= |®
s =% [° [=[|® |[*° [*
O = A
‘MJ"IULVIFI‘ WNEH AzLUUMIYINUEN

O mnefls azuuunsvhanuilene

U 7 Azuuun1suszdiivitniauwvuduuy wwudauan uazdeiialuvindu

MAYTTELY

899




109

MSUSLNIIIMSTTAVANA IMeauuAsIEdN zoz I

“gBIRIAm Foewiieneguamuazmsuing” 27 fiu1AN WA, 2564

Table B: Trunk Posture Score Neck, Trunk, Leg Score
Neck Table C
@@ 1[ 23 5|6|7+
Posture
Bl 1]12|3(3(4]|5] 5
Score
28l 2|2|3|4]|4|5]| 5
312|3(3([4|5]|5]6 7|7 Bl 3(3|/3(a]4a]|5]| 6
2 |2(3|2(3|4|5|5|5|6|7|7]|7 erst/Arm®333@566
3 [3(3|3|4|4|5|5(6|6|T7|T|7 Score 5(df(afda|5]6|7(7
4 |5|5|5|6|6|T|7|7|7|7|8]|8 6 [dfa|5|6]|6|T(7
5 [7[7]7|7]7]s|s]s]s]e|e]8 @|s5|s|6|&)7|7]7
6 |8|8(8(8|8|8[8[9|9(9[9]|9 gl 515|677 7] 7
MNYWA O mwi asmmsianiionn
O e azuuunsinuileng
JUT 8 navasnzsn B TuviBu(sudie) UM 9 Havaan1sn C TunisuszidiviBu(zuen)
R 7 a B s v ‘e
A9 2 ArrutuneumMsUszivimslumainnuussadaasiuigu
s | s
.. Sy S AzuLY | Azuuy | ;
a0u | dwmiinisaies e : ; AUUY | AZUUY
dan | dedhe | o N
flawan | Hedhe
- SYAUYDINUY DElUN -20 DN 9 20 1
s GR) 3 2 2
msUsaduhwnisuoy p 4.
L. - fimsmasaudniies 1
dmuu E : =
- sgAvvaIaY Bgluta -20 83 i +20 i 1
291
- syAvraTudIaaglut I sEIN 60 1
’ J &4 100 83A1ININUUING = 7] E
AsUszluUALILTY P -
2 - - finshanludnvaeniuey 1
duan = — :
- sTAvvaTUdNANeglut s 60 - i 1
100 8971 TATINUUIA
' msUsaiiuiwnidiotar | - vuginuteiieegludnuugas 1 - 1 -
" 1 e - vngvinutadioogludnuaense - 1 - 1
o - gaugyhauliimpudodle 1 = 1 E
4. | msusufunisdadaile PP
- gaugvhanilimudedls - 1 - 1
A aqUkamntuneu 1-4 Fnseuanglioinasd 4 3 - 3 i
" | Tneldnsne A T P p
15n15ﬂ1u1m@1mn1nﬂ15w a4 = 1 = 1
. Vszdussivteannsliuse | - Smsvhendnvagsadswuud 2 - 2 )
| ynndandislumsvieu T T p 4
- fimshandnvazwuvadinniindude - 1 - 1

MAUTIY
e
900




110

“gBIRAAm - Hrwewideneganmmuaznisuing

27 WA W.A. 2564

- Mazauegsgning 2-10 Alandu Taglduse
drludunvesy
i Usgidlunuiivin = 5 3
- MsrauetTEning 2-10 Alandu Tagldus
viodufoshminegnasanan
msagUazuuunTiaTIed | - smAzluUTINTURUT 5-7
® | vownuarilo - swAvsuunnTuReu 57
MTAATIIMNTEY - yuinanegszning 0 i1 10 e
| #swaze - yufinnniiegsendng 0 fa 10 e
ATIATISFLMIE - dwhliuludumihsgning 0 - 10 aem
] i - dwaliuludmmiisendng 0 - 10 e
- vuaniv 2 Faegluvimsaunauaziii
N5UsATiuYvNIYeInn sosfuadmngay
] o - AN 2 fuegluimmsaunauaziii
spsFuadNzaY
asunavnnianisyiniany Bmsdunglinnmai 5
| RATE R -
Tonsfnangléanmsadi 5
Vssdlussivdnuaurmsld | - ymdeuihegluivilinudu 1 wni
B swnndude - amdeuiagluvindnnudu 1 wiit
- Magauagigning 2-10 Alaniu Taglduse
UszllusgaunIeaIu 910 éﬂlﬂ%ﬂmﬁaaq
L [ ——_ - M3zauegsEnIn 2-10 Alandy laglduse
wuvadin
- Bmsduanglédnnmsad 6
aguramiaes vy :
> AB @19 U1 uagin )
- FBnsruangléinnmai 6
nsagUnasEAvAzLLLes | - Azuuuiildnnmsdianisn C
6. RULA Tumisna € >
- azuuuillfanmsdanisn €

nmsimuanziuuiliaingui 9 wudh Total Score voimshauiaisdrevessnnigld 4
pzuudiannsawanalddn cnfumsiasunsinsmn msAnvanseatuuacinnyianasgeiios
warfiernvessnanigld 6 asuuy Faanunsawanaldsn dsannsauvanalddn aufusuivymeans
WimsfinwuisdusasTuduiumsuiuednuazaudndn

a3Unan1s3dy

ynMsvsziiuanudsanimsmaniveainauus i iasans wuil deumsuiuuged
Aasuuueglusyiu 7 Azuuy Jenmnsaudanaldin siuddygmidumsemaniideddiumsuivulng
vy v, . S G d 4 e e L4 ra ;
Wil nfminnisuiuusansiau lasusumsiamnnsiaiududuiauiutuldehnu wuh
Aasuuuiildnnmsusslunnudesamimssmaninisviienlaeiinsgi RULA Sidasuuumaihdeny
Tusgdtu a4 avuuu TuGsausowdanalddn auduaislddunisinsm msfnvaudeaiuuazinauiana

MAUTIEIE

901




111

MsUsEgNIIIMSsEALEA Inendeuassadan z oz l
“gBIRIA fevwiiemeganmuazmsuims” 27 fWIAN WA, 2564

A ' y sl vei = v AN o =
adheiiies druilewnaviuuiildde 6 Azuuu Tufamnsaudanalddn snnfudulidam mshnsdnm
e a0 oa Y, ) & = : ) 2, o ) s
dudnwaziudndunisuiuuadnvasauding1s Famuimdminmsuiulsnshauvesminaude
AMIEBIMIMIEAMan$n13vUlaeN1nsgIU RULA anad winzuuudieglussiudoudiegs Waawnan

o £ v e ' 9
nsznuresminuusIyiiasags Wildvdsuadundeunssuiunisiudse

a
anus1eNa

4 o - a - < 0 v W i

devhmsiSeuiisunamsussiliuanudsaminiseaaniveaninauussyimsludimiouid
Aazuuueglusedu 7 azuuy devhmsuiuusdivhauegluinduuas adunigunsaleieglnddnia
wieapnsliudwy  uddvihmsusedudnedt  menuiasuuuanadlnernsuuumetiidweglusedu 4
azuuy d@uilienazuilifio 6 azuun awgnnmsznmsfugadnasindn 5 Alanfulildanas
o v I - ° « 4 v oo A v - o ' £
dowusuuzlunsuiuuptudeluie  mavhgunsalhetudafioasnsldusmnuuuuasiie  Jwzdiely
azmuumMsUsudumuidssanaslaunn

datauauuz
doiauauuzluniniwaideluly
Tssdquruvioanudssneunsmasiimsuiuusinisvaudiieanmiudsemiinausans
vindunnmsihau legamgegndmsuiulimmshausasnsimnsgunseiiieannis
Tuddwominau uenaniaasdmmgunsaitisfudagiussyiniiteanmsvhauvesnduie
wruluoanusedugetm

o~ ¥
dorauauuzlunsituaseialy
- ° v Vel st 5 . a o v v - - v,
AsANYHaNTENUYRIMsIeUssYinludiifiorgsiingt 60 U wWiehwrafildunieuiieuiu
Al

finfinssulszna
° ay " a a9 v a v a o - o £
vovaugudaMinNUMTITeuiand Miuide uminerdemaluladgsuiiuazyusudinasieny

@

o A @ v s s PRV
BUNDLUDI WHINGFIUNT NAUVAUUIUINYU

MAUTIYY

902




112

MsUsENIINMSSEAuEs nenduuassiadan zoz I

W.A.2564 “FHIRITMN - MeemiSeneganimuaznisuing” 27 fiu1AN WA, 2564

LNaN591999

N1 AUSIARY. (2556, $unaw). wansevuanmsfawarmsiwhauseidestudunaiude
anudavguraindiudondediuanauasnduiotundumdiuminaumds. msvssguiuvnisuvesia
WNINENEBINEASANENS TNEUATIUNEY ASeT 10. 1030-1037

Sundl Gade. (2560). MsTmaundnnIseaans. nedufindsse. 10(1), 23-28

561 Asud. (2555). n'\iﬁnmmwtﬂaaﬁﬁmnnﬁﬁ"qvhnwaawﬁnnuLéuluqma'mmimﬂ‘%mqm.
N15UsYIBINITBNUIANTTUYAFMNTT Usednl 2555. 608-614

gilen Mende. (2554). msUszdiuanuidsmimiemansmavinulneinnsgiu RULA Tundu
ussuhldninsuge. AuASUNSavans. veuwny : van. Isaaindununinen. 26(1), 35-40

gilan WrEnA8e. (2559). M1sUsTiiuAId sanamenmans denuinunfveseneddiuuily
winnurdnuazUsyneuiudndidnnseiing. ASuASUNAIvENs. veuuny : wan. sefianirdeununinen,
31(2), 202-209

McAtemney, L. and Corlett, E.N. (1993). RULA: A Survey Method for The Investigation of
Work- Related Upper Limb Disorder. Apply Ergonomics. 24(2), 91-99

MAUTIEIE

903




113

maunaanmlun1s1uussadg
Productivity Improvement in Rice Packing Operation

5397 Fauunaddavs! v1gde veslan’ uagnsAs una’

Thad Wattanawongwisut,' Chanchai Thongsopa' and Pornsiri Jongkol*
ldidndvidmnssuatans snangdsmaluladasun’

!Institute of Engineering, Suranaree University of Technology
Received: March 10, 2021

Revised: May 10, 2021

cepted: May 17, 2021

uNAnga
WY T e . 4 L, B . vi  ime m
mMIveasildunside@mnans Ingusvasddie (1) Usuupsanniimaiaueeinisussydnvesiamiagus
s o > y nrye 5 & z
nsdifinw waz (2) insdanmlunsuvssyinee s ianuidudzeery ussensgufiRnuussyin
i - § - | _ 5w #
asgediuau 2 au Insane fe ldnannis ECRS lunisanntsgayilamanisided dsil (1) msrdanisaudie
v L - P | a' v & &4 ava v o wa 7 v a4 o
guinluduniesdadioanszeynng lnemsindoudrefiufiufofnuresfufifnuis 2 auldeglndiesesda
ilianssasnalel 5.72was (2) nsuSvaaniauidunsyhauluvindaibuvidu dioduausiag uaz
5 o ¥ ol ¥ W g D GO T N - 4
nnsrdanisso e 1s IR U TR 2 auviunseadwitbinanililunisussgiiasmeanasaie
: S i .
15.29 Juniisieguiseanassesay 27.33 nan1s3deagulansil (1) nsuSulssiuivihanulsgnsinaoudoanni
N & 3 8.y cav v oo a 4 %
nuussythbifagszezmslunisaudioway (2) arslinan ECRS villinasieuussadnaiindanmiiudy

o o @ Y = 2 y
AdAn: n1sUTuUTanIlng nEnnIN MSUTSIEM

Vol. 15 No. 3 September-December 2021

 and Technalogy




114

Abstract

This study was experimental research. The objectives were (1) to improve the workstation of rice packing

in a community enterprise, and (2) to increase the productivity of rice packing of senior operators.

The population were two operators. The method used to reduce production waste was the ECRS

principle. The results were as follows: (1) moving a rice packing workstation to locate near sealing

machine resulted in reducing transportation distance of 5.72 meters, and (2) changing from seating

position to standing position and eliminating waiting time resulted in reducing rice packing time of

15.29 seconds per bag or 27.33 %. The conclusions drawn were: (1) improving by moving workstation

reduced transportation distance and (2) using ECRS principle helped increase productivity.

Keywords: workstation improvement, productivity, rice packing
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Abstract. Loss reduction plays important role in sustainability of business. The
objective of this research was to improve loss of rice packing process. Cause and effect
diagram was used to diagnose problem and ECRS was used to reduce loss. Camera,
stopwatch, a measuring tape were used to collect necessary data in rice packing process.
From the past, the workers sat on the floor during working. In this study, the workstation
of rice packing was rearranged. The result showed that loss was decreased by 18.4%.

Keywords: Loss, ECRS, Rice packing

1. Introduction

Jasmine rice is a famous type of rice in Thailand and has become major product of North-Eastern part
of Thailand. Surin province is a major source of this type of rice with production capacity of 9,327 Ton
in year 2020 [1]. Although automatic machines and processes have been used in large milling plants,
human are still needed in SMEs. Moreover, Thailand becomes aging society. The number of elderly
workers in farming sectors changed from 13% in 2003 to 19% in 2013, whereas the average growth of
labor population was 14% in 2017 [2]. Working condition and workplaces must be well prepared for
elderly workers to ensure their quality of life. This research studied work method of elderly workers
who worked in rice packing process in a community milling plant in Surin province. From direct
observation, female elderly sat on the floor during work. Working in this posture resulted in lower back
and neck area [3]. Moreover, packing rice on the floor would affect safety food product and image of
this community milling plant. Thus, improving work method in rice packing process was essential for
ergonomics and food safety reasons. The objective of this research was to improve loss in rice packing
process using ECRS.

2. Method

2.1 Apparatus

Work environment in the community rice milling plant is shown in Figure 1-2. For data collection,
apparatus used were: 1) a measuring tape for measuring distances, 2) a camera for recording pictures
and video, and 3) stopwatch for recording time. Furthermore, cause and effect diagram was used to
identify all the likely causes of an effect or a problem.
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Figure 2. Work process in rice milling plant.

2.2 Direct observation of Work method

After milling process, rice containers were moved to packing area. There were four female elderly
workers in this process. During packing, they sat on the floor. Also, necessary materials, equipment
and rice containers were placed on the floor (Figure 3). The materials and equipment included plastic
bags, scoops, a scale, bowls. The first worker manually sought seed contaminations in rice containers
and removed them from rice containers. The second and third workers used scoop and bowl to put rice
from containers and fill it in plastic bags until the weight of rice bag was five kg. After that, the rice
bags were moved to the sealing machine which was about 5 m. away. Then, the fourth worker used a
sealing machine to close and secure filled plastic bags.

Based on duration of work each day found from direct observation, the selected workers were the second
and third workers. Figure 3 shows working posture of both workers. It was noticed that the workers
bent their necks and backs during work. The subjects fold their legs during sitting on the floor. From
interview, the workers mentioned discomfort resulted from work, especially on their lower backs and
legs. Therefore, they extended their legs occasionally. Work output and time spent were recorded.
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Figure 3. Worker in workstation before improvement.

3. Analysis and Improvement

After direct observation, the problem of worker discomfort was discussed to the manager of the milling
plant. Beside the worker discomfort, production loss is another problem. This problem was due to their
output. Therefore, cause and effect diagram was then used to diagnose problems. The major causes of
the problems are shown in Figures 4-5. Basically, the major causes were worker and work method.
Working in such a fixed posture caused limited mobility [4] and therefore workout was decreased.
Therefore, work method was improved to reduce loss using ECRS. ECRS is a method used to reduce
loss. It includes elimination (E), combination (C). rearrange (R), and simplification (S). The rule is
understanding the operation purpose first, and then try to eliminate or combine an operation before
trying to improve it [5].

o B
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Figure 4. Causes of worker discomfort.
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Figure 5. Causes of worker output.

Figure 6. Worker in workstation after improvement.

Table 1. The application of ECRS.

ECRS Description

Elimination The transportation of filled rice bags to the sealing machine was eliminated
by moving the workplace of the second and the third workers close to the
sealing machine.

Combination The rice filling station and the sealing station were combined.

Rearrange The rice container and the scale were placed close to the body of the
workers.

Simplification The work method was made easier for individual worker. The second

worker filled the rice and sent it to the third worker, whereas the third
worker weighed the filled rice bag and made the adjustments for the exact
weight.
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To alleviate discomfort of worker and to increase work output, elimination, combination, rearrange, and
simplification were applied as shown in Table 1. Then, the work method was changed to the standing
position to allow body mobility as shown in Figure 6. However, adjustable chairs were also provided
to the workers for rest to prevent fatigue. The chair height was adjusted according to each worker
popliteal height and made reach comfortable. From the interview, the worker prefers working in
standing posture with rest period to sitting on the floor since discomfort on lower back area was
decreased. The discomfort arises during prolong sitting because intradiscal pressure is increased in the
sitting posture [6] and this posture may have a negative effect on the nutrition of the intervertebral disc
[7118].

Time for each worker performing filling rice bag for 30 cycles was recorded. Then, the cycle times of
rice filling before and after workstation improvement were compared. Statistical analysis was carried

out to determine a significant difference between cycle time ofrice filling before and after improvement.

Table 2. Cycle time of rice filling performed by the second and the third workers.

Worker 2 Worker 3
Cycle time Cydetime | o oce | Decrease Cycle time Cycle time Decrease | Decrease
) before after i of cycle : before after of cycle of cycle
Cyde improvement | improvement oh:ncz(csl.; time Cycle improvement | improvement time time
(s) (s.) (%) )s.) (s.) )s.) @)
1 64 a2 12 18.75 1 44 40 4 9.09
2 70 48 22, 31.43 2 43 38 5 11.63
3 65 50 15 23.08 3 41 36 5 122
4 67 51 16 23.88 4 46 34 12 26.09
5 59 53 6 10.17 5 45 41 4 8.89
6 63 49 14 2222 6 42 35 7 16.67
7 68 52 16 23.53 7 39 38 1 2.56
8 70 49 21 30 8 44 39 o 11.36
9 72 51 21 2054, 9 40 38 2 Al
10 63 52 11 17.46 10 45 35 10 22.22
11 68 53 15 22.06 11 43 38 5 11.63
12 62 47 15 24.19 12 41 36 5 12:2
13 73 49 24 32.88 13 39 34 5 12.82
14 59 42 17 28.81 14 42 39 3 7.14
15 65 45 20 30.77 15 45 40 5 11.11
16 64 52 12 18.75 16 38 35 3 7.89
17 60 53 7 11.67 7 51 39 12 23.53
18 62 50 12 19.35 18 46 42 4 8.7
19 66 52 14 21.21 19 48 37 11 2292
20 67 54 13 19.4 20 52 33 19 36.54
21 59 53 6 10.17 21 39 36 3 7.69
22 58 52 6 10.34 22 46 41 5 10.87
23 65 47 18 27.69 23 40 36 4 10
24 66 48 18 27.27 24 40 37 3 1£5)
25 70 85 15 21.43 25 41 35 6 14.63
26 65 50 15 23.08 26 42 38 4 9:52
27 69 47 22 31.88 27 48 36 12 25
28 66 49 17 25.76 28 45 3 8 17.78
29 67 48 19 28.36 29 42 34 8 19.05
30 71 Sl 20 28.17 30 46 40 6 13.04
Total 1963 1504 459 692.9 Total 1303 1117 186 415.2
Average 65.43 50.13 15.3 23.1 | Average 43.43 37.23 6.2 13.84
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4. Results and discussion

Cycle time of rice filling performed by the second and the third workers are shown in Table 2. The
second worker work slower than the third worker. Moreover, cycle time after improvement was
obviously less than before improvement. The average cycle time before improvement were 65.43 and
43.43 s for the second and the third workers, respectively. The average cycle time after improvement
were 50.13 and 37.23 s for the second and the third workers, respectively. Moreover, cycle time after
improvement was obviously less than before improvement.

Table 3. Average cycle times

‘ Worker 2 3 Total
Average cycle time before improvement (s.) 65.4 ‘ 434 544

| Average cycle time after Improveme; (:)— H 50.1 372 43.6

J Average of cycle time reduction (s.)_ A 1593 6.2 ' 10.7

: Et/:;emge of cycle time reduction in l;l‘ceﬂ'[ 231 ' 14 [ 18.47

Table 3 illustrates that the average of cycle time after improvement was less than that before
improvement for both workers. For the second worker, the decrease of cycle time was 15.3 s or 23.1%,
whereas it was 6.2 s or 14% for the third worker. On average, cycle time was reduced 18.4%. This
indicated that productivity was raised by 18.4%.

5. Conclusions
This research used ECRS to reduce loss in rice packing process. The conclusions drawn are as follows.

1.LECRS was applied to rice packing process to reduce worker discomfort and increase work
output.

2.Working posture was changed from sitting on the floor to standing posture. From the worker
point of view, working in standing posture caused less discomfort on lower back area.

3.0n average, the cycle time after improvement was less than that before improvement for both
workers by 18.4%. This indicated that loss was reduced.

The result of this study can be used as guidelines to improving layout of small community mill
plants and also work method of packing operation. To ensure That The result of this study can be
applied to general workers, The selected subject was conclusions as qualified employee who was a
representative average of those employees who were fully trained and able to satisfactorily to perform
any phases of work involved, in accordance with the requirement of the job under consideration
(Freivalds, 2013)
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