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Thanawith  Sonwichian : DEVELOPMENT OF OVERALL MINING EFFECTIVENESS
MEASUREMENT INDEX: CASE STUDY OF COAL MINING COMPANY. Advisor: Asst. Prof.

Arisara Jiamsanguanwong, D.Eng.

Due to economic crisis, coal trading prices dragged down 42.09 percent to US$ 67.75
per tonin February 2020, together with negative impact from environmental factors that
motivated coal mining business to start improving their operations and implementing the
continuous improvement concept to increase their competitive advantage and cost reduction
for business survival. Measuring and monitoring the overall effectiveness of the operation is
necessary in keeping continuously improvement. However, both theoretical and practical,
there are only indicators that identify a particular machine or team performance, which could
not illustrate the overall operational situation and unable to identify the area for
improvement. In addition, it could not directly applicable to mining industry. Thus, the
objective of this study is to develop overall mining effectiveness (OME) measurement index

with the case study of coal mining company.

The OME is divided into 3 levels of measurements which are Company Level, Mine
Level, and Activity Level. This research applied the concept of Overall Equipment Effectiveness
(OEE) calculations to formulate the OME calculation (Availability, Performance, and Quality).
The details OME calculation is customized to the nature of working context for both main
operations area and support areas in coal mining. Key drivers in each area OME are provided as
guidelines for further improvements. The implication of this study is to provide tools for
accessing and monitoring overall effectiveness in mining industry for pursuing to operational

excellence. The discussions are provided.

Field of Study: Industrial Engineering Student's Signature .......cccoecevieeinnen.

Academic Year: 2020 Advisor's Signature ........ccoccevernienne.
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2.2 19974 (Flowchart)
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a

2.3 M3IAUTLANSHNALAYIINUBILATEIINS (Overall Equipment Effectiveness: OEE)
[ a a P [ [~4 A = o av vo ] a
M5IAUSEANSHAlAYTINYDATBIINT LTUASa9l TR NlASUNISHAILINLUIAANNS
Un3sinwnInanynauildusiyn (Total Productive Maintenance: TPM) Miagialaguieun
N33z (1988) UseAnsnalngsiuvadnIadanstiunszuIun1snigluni1siansaUseansaw
A o o w a a A [ [~ a A Ay Yo a [ P
Y8WATDIT IINAIINNAAIY USLANSHNALAYTINVDLATBIINT LU ULAT DI BN T IAATBIINTHAE
weAanusoldieAUAUTEANS A INVRIEUNANA LD A1UVDlTIY UToUTTLANIlTI9U 3T
yetuduiuinnunaveslssnusgimaiies TuuwiAnnisdanisvendeilugud(Dutta &
Dutta, 2016)

UseANSNalagIuY99A9eNSUTENBUMIETR8uUaN 3 Usens

o anundoulunisldau (Availability: A) fie AunsenveAInednsg Wums

=) I ! o
WlgugUsEnIGIaYNOuLasIalvan

® UJs5zaANTNINNI5Y9U (Performance: P) s USEaNSA1nua9A5a9dns

Analaenseuisunaildanuansiunaildau

L2 &

® AuNIMNITYINY (Quality: Q) Wuauaiusalunisndnndnduanig e

WIgUAUNISHAR
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2.4 nMadualszavtHalagsuveuatasins
Usvavdualasiuvonaiosdnsmilsfnrugapdeionun Sedmalmiiansianad

nsudnfidusyAnsuangauiade nsguydediintululszansualassanvenniedng

ansagnAnaluudivesnmgydesudilvg 6 Usenns (Six big losses) Juduilsrduves

9n31UsrANTNImMANUNTaNlTULALENIIAMNINTDLATIINTANENITNEANTBLTIU A

ANS19N 2.2
5 " N353
ANUNS DN U
(amL7an)
178159
ad =1 o
e - nIngntaniiay
= Uszansnm
e
o (aaLan) -
< N138AAIULTY
NANAALEENY
AN
(amL7an) — - .
Asunduuninlng

'
=

JUN 2.3 sUdegnisgaideniinvuluusasniavylulssaninalae siuvesasesdng

(Dutta & Dutta, 2016)

OEE anunsadaldansagnuesiiadendnits 3 Usens Ae arumdoulunisld
U Usgansnmn1sienu gunmnisvineu lneaslignsnisAuiudssansualagsiuves
P3esdnIRagUR 2.4

o aruwdaulunisldeu misds “msgyidionar” sudavemsaiiouaiivhls

[

\ATeIINsNEANSHARNINWNY IneazgnAtuinsdudnsndiuvewiarufiaing fe
AU THERALLHY
a a o o = = = @y = =2 @ A o b4
o UszAnSaiwnisvineu Aflade “n1sgedeninunsy” gesiunaladele 9 avinlv
€ o ™ 2 6 ' < o v = o
gunsalvhaufauswnenusgaaiidulils enallaiveanauninian
NHNIU0IPINUTEANSAMNTIE LN wavanInaude)
* AMAINAITII9IY ATede “Asadendndu” fo nandunlinsiniy

=) L o U o 1
WN5IU vseRBsdINauLYilug (Rework)
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UsgAndualagsiuveanionns rundonlumslénu x UseAvamnisvhau x guamnisvhau

. ) vamfeunslinuans — nsagdeainnamgariinu
AUNIDNNTTYINU (%)

namdeun1sldanugms

o - . NAINITYINNUTE — ANuSiande
UseanSannsvinay (%) v

LIAINTITNNIUTS

. TuNE IR — HanS TRy
AMUANATTYINGU (%) = >

FIUIUNANN TN IVIUR

JUN 2.4 gasn1sAnnaUsEantHalagsILveunIeddng

2.5 \nQuaNan3gIuN1TInUsEansnalagsINYeNA3RedNs (Dutta & Dutta, 2016)

ALLUUUTEANSHAlAESINVDUATDIINT NRauNTaTIwUnlanall AzwuuUSEANSHA
Ine5Iur0A3093NT 100% Wun1sHAnauysalluy Namemzrandasnfaluaiduiign
InglaiAnnisaadeiian

1. AzluUUTEANSHalasTINTATE9INT 85% datdunszuiuni1snisyinaulusyau

Tan dwmsunisuanwuulisewiiag
a a c:l' o [ (Y] a o v a ]
2. AWUUUTEANSHNAlAYSINYBWLATITNT 60% Wussauunfd nsunisuanwuull
| = (3 1 r-:gljl ‘:ld’l’ A o [ 1

atiiad uildun1suardn dnuiieanednsunisusuls
3. AZLUUUSEANSNALAYTINYDIATRITNS 40% WusesuazhuuUnNRd1nsy
a o Y a 1 4:4' Q' n' a (Y] a a I~ ::1' [l [
USengnanlnil AasuAamuiarUSuussUseansam Juazuuunegluseiu

A1 wazazResUTuUTdlaTu
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PLLBLAELUMLUGIAEREN eemeLeungifsbeLy REIULIVRKELUAEN LENnEILELIULLREBRILLY

bUTINgRAETLUbSELULLEREIREBLEY

FLLML{ELUM{TEREMILEY nubLivhueLuuLeREifsBeLy TeLUnRRERLBATESIELEUL LRI RsRELLY
LUCDEEUINER
EULDEEUINERNELRVISMMRLL rReeRv sMEUERENR]REITBrRLEVILIE N sLuzen 9 fougpenenpifbrieviuizen
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o/ 1 o < a a a [y
2.6 Uadgnanuda59999Ussansualngsiuvainsadans

Uadevesmnudnse Ao msldsuteyadidgyigndes Sududndnduieliussg

@ a o w

WnuenisssAafidesnis dmfuiladeaiuduiandrdyvesussaninalagsiuves
A3099ns TuUsynaudieansdade (Dal Tugwell, & Greatbanks, 2000; Muchiri &
Pintelon, 2008)
1. mMssusudeyawasaiugnaeslunisiiuteya lneainugnsiesvestayadsd
anudfsenudsanarUssansnasyazenlunsiinuseansanvesssuy
NSHEAR MNANNALMaIvegUnsalaznsaadslunsianlianunsadnlaegie
anysaluaziiuseansan nsuilvdymaglianansahundiuldlaegraninzay
2. fudnfunuuaznisuszgndldiadosiomunuamuamtuiiugiu aunsadudan
iduiddnydmiuszuumsiaussansaimlsanuiifieg 91nauamsalunng

- Yy A A A gua ¢ Y v
denldiasesilaieldiinsenlyminegisgnievinza

2.7 nufiuudnasniseaniunalulat

ngefuuudtasiniseensumalulad (Technology Acceptance Model: TAM) 1Ty
wieafladldsuniseenfunarfidededlunisld@nwindenisvensiumalulad
(Wasanapreecha & Phoomvuthisarn, 2016) Tnefloswrusznousai

1. ms%’uifmmﬁﬂsiwﬁ (Perceived Usefulness: PU)

2. Mm3fuinnudrelunsldanu (Perceive Ease of Use: PE)

3. firupdndnenisldau (Attitude Toward Using: AU)

4. ausslaangingsulunislgeiu (Behavioral Intention to Use: BI)

U $ % a '3
nsfuianuiiuselevy

ViruaRfisde ANUAILATINGANTIU
— . SN Tunsldau
nssuianudelunisly

JUN 2.5 npuiuuudtaesmsgeuiumalulad



21

2.8 NATefetas

1NUIBVeY (Lanza et al,, 2013) lﬁﬁwLauaﬁa%’ifmquwﬁﬁm%’umsﬂszLﬁuwa
$19°) Faldsrumui T ndlawmunaniadinussansnalnesinvenaiodns Auwuane
nsUngesnwnInakuuYnAUdINTIN (Total Productive Maintenance: TPM) 911338 uan
TN ﬂiz?m%maimasammm‘%aﬁmLﬂuﬁfgfﬂﬁmuﬁmﬁwqaLﬁa’tﬂwmmzﬁ’u i
mMs¥analusziurioninaie waznsianalusedulsany funaulafeuseaniualaesiu
NAUNINY (Overall Asset Effectiveness: OAE) hazUszandualagsinvedlsssu (Overall
Plant Effectiveness: OPE) lusdtnegnadrgluszdugsia flasuanuieulunisiilldly

a o 1 [ ' yaa 1% v Jo o & a a
ﬁﬁ?ﬂUiUWLLﬁ%IUQWﬁWWﬂiiN @EJ’]\TI’iﬂGHJJIJJU’i’]ﬂQNVI AAUAITINYINABIU UTedNTNa

Y

[
v Ao

IngsunduninduazUszavsnalaesiuvedlsanududi®iniinanUsuanisnanassse
Yunamduldlalunisuds wazSeuifisunaiiadnaaasenafimuuaianun auaisu
91N UIT8909 (Sousa, Ferreira, Pereira, Gouveia, & Silva, 2018) tun1swengu
UFulsamsesilonldlugnavnssugnliifien Tnednauenisusul seunsuseanaldisns
HARLUUAY L3UAIENTAATIRIANINMMTIUTBALATEIUSENBY Lievlanalunisusuuss
lagldmatinunuisalusisnmua(Value Stream Mapping: VSM) i@SunsIunseuIunisi
Wuyaliiundndusiegawiass mntuldmelialunisaniainisuiuaaesennsiiegly
538211819 UdUNgA (Single Minute of Exchange of Die: SMED) snldusudsaiaivien
91U ARANATIUAEULURALATEIND FIa1L1TRAAaIEA 43% 1nLaIN1siuaY
] a a = Y o Y & v = a a
anue wazUszaniualaesinveuasesdnsgniiunly Wudivaiuseansnalanesiuves
A Y s A U =~ t:ll a é’ ! a
\A3esdnsaUnsal eUsuUTInsnTIvaeua g uuunofntulusEnI1anIsHEn

NIV (Muhoz-Villamizar, Santos, Montoya-Torres, & Jaca, 2018) latiaue

v
< v A

N151U1USEANTHAlASIUVDWATBIINT W TUAITIAUSEANSHALA8SINYBINISVUAIAUAD
A a o éj Y @ [ r-al a a [l a a
Aeluidies IneaAdediiiuin nmsiiiudseansamvategayavanevesssaninalae sy
P ] v o caaa ° ' | a v = ] a
Y84ATIINT WnadnsnaNgalun1simuaAIssuuNIsvudIduailuies duRenisiity

ANAINNITU UszAnSamnisrau wasarundeulunisiauedisdeiios Wunis

(%
aa

aswmamlsng wazUseavdnagegalunisinnu wenaini Fedilsydunamlsiieuwiniunis

o ! dlddl QI a a o o
NNUAATNAYER (ﬂ'ﬁLWlI‘Ui%ﬁVIﬁﬂ’]Wﬂ’]iVl’]ﬂ"lli)
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Ui 3

A5N15AUNI5IAY

o

UATBU

[y

noUszasdiveauiginUssansualagsinvesnisviumiledly 3 szau

Usznaudiefidinussaninalaesiuluseduaadng (Company Level) Wuin3esiiofild
Uszdflunalunmsunisiiduauvesvilewimunluesdng sefumilos (Mine Level) 3
Juedesflofildfanmsmdanssumsduiiununmuanislumiies wazseduianssu
(Activity Level) Usgnaumie 13 A9nTsy Ao 1.AINTINAIUSIAINGT 2.89nT50A1USTE
wella 3.83N55UAUIUNLIANITMEIDY 4.AFNTTUALTUUYMMLTRY 5.A9NTTUVUERY
#u 6.73n55UUUTFU 7.A9n330UIIYNUAUATe 8.AanTTUNTUNIEN® 9.AanTTUAS.

L3 a Y d’lj v YV a b ! a a o ! a
Q‘Uﬂim 10.A9NTIUIAYDINYN 11.ﬂﬁ]ﬂiim@]’IUﬂﬂJﬂWWﬂ’1u‘1ﬂu 12.29NF3UA51901UNU 13,

a a

Aanssusuladafindniase Fwwanslmnulseansnalaesiuvadianssunisaduaulu

drusneq lundvesnnundeulunsvinnu Inemdiausyansnalne iunsaiussauililuna
AouUasiduAved 3 drulsznaue AUNEaNNITIY UsEanSaimnisvinanu way
AMNINANTYINU

Tneseazdontuneunisindunisudsoentaidu 3 svey fe svesdi 1 nsdnw
Swaraiu szesd 2 msesenuuuiidaUsyavinalagsan uavszevi 3 asemsniudeya

LazaTUNe Tellseazidentunaunisniiunsidunsl

3.1 528N 1 NISANYIANWYAIZIY

% s

AN®ILALZVIAINULIN TR NWULITUNIOVDULIAVDINIUNG 3 SLAUAD SEAUBIANST

[
v a =3

FAUMIlRY LagsEauiangsy Sl sAnwiuagiinnsananuaydenonsasiinduinuly

UM 3 sEAull Inelitunaunisaiiununagui 3.1
3.1.1 a1uHUINIUNIEUIUNIT: a3 19H9IUNTEUIUNITYBIAINTIUNIS

Un5a5nw Liteviaadnlanszuiunsvinanuvesianssunsungsnwiag

1%
a =

f1sanauagdenenaindulundasnszuiunis ludunsuilaglasy

'
o =

MUSNINEReIvIRRarRSURAYeUNgITasiuAInTINN1SU S9SN
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3.1.2 nmuallgnuvesladedssansualagsiu: nvuanuvuievesldade
UseAnsnalaesiu Ae NsaqLdeAunsaunIsyineu nMsagideUseansns
19U LAENISEYLaAMAINNITINNY Aelureulunvensinuseansua
lngsiuveeianssunsuingesnm

3.1.3 Jwent warsauiudavilufanssunisungeshu: musauﬂfgmﬁﬁm%ﬂu
Uithmilosdnuiiu Tuveuivavesianssunisungednw wariiasesidamnd
oAty Feludunouiiinsuinwuagsrvsudoyatulidervguay
fSuilnmeuiiieadesfiufanssunistigesnm

3.1.4 Suunigmlnesudussaniualagsis: Suunammuestymiisusmmn
18 2.1.3 mudszianvaanisagidslunszuiunis Ae Alundeun1svinany
UsAnNSAImMnIs1enu LagAMAINYeINITYINL Laziutd seaugnidelag

g1dsnanugedesutislng 6 Usenis (Six Big Losses)

S2aN 1 NSANYIANYIIZITU

- 3.1.2 Muuateuvestadslseansualngsiy

!

3.1.1 a$UHUNIR N TEUIUNS }—-» 3.1.3 WATent uagTusamdam

!

= 3.1.4 Puuntdgmilegiuilssdndnalagsiy

o
Y

U 3.1 TURDUNITABLUIUTEEZA 1 NSANWIENBULIIUY

€aN

Tnetunoud 3.1.2-3.1.4 asdunisindunuluniousfu efiansuteyanin
Funoudts 3 funeulunisimuaiiswvesdatelszninalassauniuiuiAnnisia
Usgdnsnalnesiuveaniesding e Augyldsainunieunisvineu augyide
UsganSamnisvinnu waganugadenuninnsinauy ningauiuaUssansnalag sy

NLYNNTI
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3.2 5288 2 N159BNWUUATINUSLANSNALALSIN

AMNUARITINUSLANTHALABTINVDIIIUNG 3 SLAUAD SLAUDIANT SLAULNIIBY haY

[y a a

seeuAanssy nelussauianssuastavesdundoundnvesiloseysydninalaesiy e

Duwwmdlunisusudgsuasimufanssunisaniduanulusuias Tnefidunounssniiuny

Flaguil 3.2

3.2.1. Anungasiler1uinA1Uszansnalagsin: fMnuagasiiloAuinan
Useansualnesiuvesuns 3 seuie sedueeAns sedumiles uazsedy
AansTu Fed19BeannuuaRnmsAunAUsEansualaesinvenniesding tng
rﬁ’mu@Lﬁ‘flumaqmﬂJm 3 @7 UsENaumenunsaNnIsyineau Ussansninnis
Y9 WagAMAINAITYINY Tuniseenuuuiitinazmilsieveuuauay

adAnluwsaziuvesu tefiansalugasnisaun

q Y
il

3.2.2. MAUARITULAADUNANUBIUAT8USEaNSNAalAeIIY: Tudunauilasmfiueu

1% '
Y A o a

nngluseaufanssuuitgy Wesnmnanansausulsaimsantunulusedu

o v <@ 1

Aannssulaedaifidedidg Aazdanansenulnensasausyansualaesiuly

o

¢ o =

seAumilos wavluseavesdns lnednaueditunfound Ay teyisusulss

nsasiunulueuen suiidensgayide

% (Y]

dl ‘:"I a a
s2eEdl 2 N3eRNULUUAITInUSEEVENalag T

3.2.1 MuunansiveAunAUsEaniNalags

YBITELAUDIANT TLAULMIIDI WaTTEAU

AaNTIU

) 4

3.2.2 MUUAMTULAdaURENUeIUadeUsyansua
a5

dl 5 o a dl U di/ﬂ.l a a
E‘U‘Vl 3.2 FURDUNSALTUNUTEEEA 2 N13RNLUUMTInUsEanSHalnesiy
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3.3 seeeil 3 afamaiudeyauazasuna
as1egiuuumsniudeyaannluswnsy Microsoft Excel dmsuldiiudayaiiie

Usziliudszansualanesinludagdu Ingasdaiaisiafudeyaluseduianssuwiniu

'
1 =€

WeanfdTaussandualaesiuluseiumiiowarseauesans asdumsueslunnlveg &
fiaudenleuazlasunansgnuainszauianssy wenainfimsanudeyaszgnldiiie
AnsunanazUsznaumsandulalunisnaunuySuUssasiaunnsativaufanssunely

IS a gj o a (% =
bAUB ImamumaumimLuumumgﬂw 3.3

] % & v
TUIN 3 ai’m@ni’mLﬂUGU@HaLLagﬂEUNa

3.3.1 a¥vgunuunaaiudeyaaniusunsy

Microsoft Excel

]

3.3.2 Usuguuuumsnaiudaya

]

3.3.3 neaeuiufeya

3.3.4 gausunaztluly

!

3.3.5 ATIELNTLAUNITHDUSUNTOULUIAN OME

c{' 5 o a c{' 1 < 4
E‘U‘Vl 3.3 YUABUNITANUUINUTE YL 3 ﬁi’]ﬂ@ﬂi']ﬂLﬂU%@Mﬂ@LLa%ﬁEﬂNﬁ

3.3.1. afrmraiuteyalagldlusunsy Microsoft Excel: a¥19n1510iudaya
Joswudmiunmaivioyanugaudemusznnen fo fuanundosly
N15M9U AMUUITEENTNIMNTIY WaEATUAMAINNNTYINY

3.3.2. Ysuussmanaiudeya: Usugduuuresnmsanudeyaliitedenisiiudeya

wavlszaianaldegnsgnieswmuingusvasd
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3.3.4.

3.3.5.
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neasunuteya: nedeuuteyailosiunianindtoyaiuazinnisisdoya

a1 a LY

\Wenaaeumaiudeya mndduRanainsznauludiiiunumnudes 3.3.2.
gousunazille: WemsufuvdeyaauisaviauldnuingUszasdi

Aoenshiegagnsies msuiudeyassgnadweuiiielfinudeyassafioduim

' ¥ v
a ) =<

AUsEanSnanintuasslulagdu lngasiinsasuugeniuiuinwasnisns

% =

Wutauaniaus

Y

o
Y o

a '3 Y] U a ya Va1 U Aa U U a
IATIERTEAUNTERNTUNTOULUIAA OME: Tviiugldiudndulandndudyin
Pnaun U InUsEansnan1symiles ¥wuuUseiunsaukuIAn OME #2¢
wuuINaaInNIssansumalulad lnawnunnisinaziuuluaiutasdudnvay
nsmuauIaTaulmduaidndgiavn1uisuedddsy (Likert Scale) @il
o & o A = v 1 a =3 [ [~ v (=1
Anaulmasn 5 ANRBUAD WILAI8881989 Winale U1unana kiiusie Ty

sepg1989(Mailizar & Johar, 2021) Ineiiseazidennanaldil

izﬁ’ummﬁmﬁu AZLUUYDIAIAIY

\ugeet9s 5
WU 4
Yunang 3
laiiAusng 2

Taliuse a8 1
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unNa 4

NaN1SANEUIIUIY

v
v A

SNYALLDYANANITAMRUNT L ULAALAIULUIAIUAITBNITAWRUNITING AT dIUN 1
ASAAUARITIALUTEAUBIANT @IUN 2 NISANUAGRITIAMUSEAULLDY @1 3 N1SATUA
FainluseAUAINTIY wazdIwun 4 MsgausunsMuUAMYIn AsIBAUteya wagn1sds

dl' v ) o Jo a a o = =g a o A 4 a
1oU Wenaundumdinlse@ndnalngsaueeIn1syiuiies NSUANYIUSENIULDIa1UAY

4.1 wansaniiuauddeluszaussng

4.1.1 HIUNTLUIUNT

Tuszduesdnsiiniifiguanazdnnisnmsiugesay 2 duwdn Ae msdanismiles
(Mine Sites) LLazzﬁ";umiﬁT@mimqwqﬂmuszszﬁgu (Short-Term Supply Chain: STSC)
definnsuszAnsualuszivesdnsiafesad i afinsouaquits 2 dauil Faaedaeliida
fuimsanansansiaaeunadndlaesiy wazielumsdadulaidanagns eiSouiivunay

wUsTuAUALUINBUBN ﬁmamﬂ,ugﬂﬁ a1

o '3
ELAUDIANSG
sEAULMeY (dUn15IANISWALBA) daunsdaniTulgaunussezay
—r —>
o NSHENOUAULAZNS
WMilaai 1 .
UFEaUaUAIRIAAY
(e:]@) —n
AsUsEATUIIUATIREY A
—
>
Wwilload 3
— |
wilload 4
—]

en' o o I
EUVI 4.1 NNIUNTTUIUNTTIECAUDIANT
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4.1.2 gasn13AULINUITEENSNAlAYIINTLAUDIANT

Weosnensidyarduuniusazngvunsdedsdulunisvinmiles vinlvesdansly
a1u130AUANUSIIUN sHAnduuld e B ATz iuUszANEA M Fuluazfeansukunig
wanlimunzanluwdasl nseanuuuddinussansnalassiuluseduesdns aiinns
[ [ a a 2/ [ A o £ 3
MruansinUseansnasmeTinesnidy 2 sukuy Wednanuansalunisidussleviain
NINGAUVRIWTEINAIINYNNINUANFTY Tngda¥inguuuu 1 agiiansaundseansualagsiy

sAUaIAnIINANNENTatuNsidUslevdandunsndluseiuasan wasdinguuuun 2
6

ALNANSUNUTLANTNALAYTINTLAUDIANTINNAIUTATUNITITUTL L UANN AUNTNE AU LU

(% (%
Y YK

° = d I3 Y =
ANRUA YIRIVIANY 2 ;J‘ULLUU%L‘UUN@@JWU@G 3 01U AD

¢ anunaulun1sineu gnimuaiiedndadiuvesiarinnmilesniglinig
IN15veUsEnaunsalavinulaasadssuiisudunainynivilesaiuise

YMUAULNUA

[
Y [

o UszAn3n1mn1sineu sxiinisianuandsiulaefidiinguuuun 11 0udnsn
= = a a v ¢ a v & A a a a
Wiguwguuseansainnislduselovdandunsndiionisudnauiiuainie
AMUAN1T0E9EA TAgTIUIUNITHANTWMUA LWTeuguAuTIUIUNITHER
gaanidululovisnue uwasstiaguuuu 2 WWudnsiSeuiieudss@nsainnis
TiUselovruandunsngiianisndnauinaneruiinmun 1ngduiun1snanas

Vianun WIBuLguAuIIIUNSHARgeEANIuNUl Iiavse
® AUAINYBINITNIU Wudnsfwansdisruaunsalunisndnuazdndeliun
andnlagliiiinanudemenseAusu Wisumeuiuyarvesdum
o a a (% (3 14 LS
n1sAmuINUsEANSHalagTINTEAURIANTIINAIINAINI T buATIdUsEle gl

aunsndlusevasga llgnsn1sAuIunegui 4.2 uazUszEnSualagTiuseauedAnsain

anunsatumslduselerdanFunindauununiivun eilansnsmuinagun 4.3
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. . LAYNUMULELNMNA — amueAnmiladlaunsadavinuld
AMUNIBUNTIINU (%) = z )
LANYINNUAULHUN IR
. . UIUNTHERTIIVUA
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Neta : 1. input data only in white column. (Site, Activity, YTD Report. Target of OME, etc)
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Dashboard_Monthly

Nate : 1. Input data only in white column. (Site, Activity , YTD Report, Target of OME, etc)
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2 Step 1_Input detail losses

Note : Input data only in white column.
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Dashboard_Monthly
Note : 1. Input data only in white column. (Site, Activity , YTD Report, Target of OME, etc)
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Loss type: Plan stop

Group loss

Loss

Detailed loss

External factors

Nature time

Landslide

Dust

Flood

Rain

Wind

Community

Demonstration plan

Entry Area for drilling

Permit

Land right

Land condition

Planned stops

Holiday

Company holiday

National holiday

Religious holiday

Mining holiday

Vacation leave

Pesonal leave

Plan downtime

Moving to area

Blasting period plan

Preventive maintenance (IMM)

Shut down plan

Calibrate geophysics log tool

Calibrate vertical log tool

Group loss

Loss

Detailed loss

Equipment failure

Breakdown

Drilling machine breakdown

Geophysics log tool broken

Vertical log broken

Other case equipment

failure

Computer broken

Material Shortage

Waiting time

Waiting for water supply

Operator not ready

Operator not ready

Waiting for shuttle

Unexpected exceed time

Unexpected exceed time

Blasting period exceed time

Demonstration exceed time

Bridge repair exceed time
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Group loss Loss Detailed loss

Setup and adjustment  |Set up time Set up drilling machine

Re-check and validate from quality data

Re-check and validate from seam correlation

Verify modeling before sending model to other Activities

Prepare drilling pad — due to dozer

Prepare drilling pad — due to unstable area

Prepare drilling pad - due to crack

Other case Other case Fatal / LTI ,accident
Group loss Loss Detailed loss
Slow work Slow work Slow work due to machine minor stop

Slow work due to hard band condition

Slow work due to adjust core box

Waiting for water supply

Re-drill from core recovery of coal 95%

Survey exceed time

Resurvey

Slow work due to swampy area

Change drilling pad

Waiting geophysics log tool

Slow work due to water loss

Waiting for interpreting data to final log

Group loss Loss Detailed loss

Quality loss Quality loss from Unplan

Quiality loss from drilling |Confirm structure
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Loss type: Plan stop

Group loss Loss Detailed loss
External factors Nature time Flood
Rain & Slippery
Community Demonstration plan
Planned stops Holiday Company holiday

National holiday

Religious holiday

Mining holiday

Training plan

Plan downtime

Geo robotic PM

Geo radar PM

Inclinometer calibration

Extensometer calibration

Moving equipment

Group loss Loss

Detailed loss

Equipment failure Breakdown

Computer notebook error

Software error

PMA application error

Drilling machine broken

LV broken

GPS broken

Camera broken

Deep meter broken

Drone broken

Other case equipment

failure

Electric shutdown

Internet disruption

Hauling road collapse

Material Shortage Waiting for other activity

Waiting coal model by Geology Activity

Waiting surface update (Topo) by Survey Activity

Waiting update aerial photos by Survey Activity

Waiting pit design by Mine Plan Activity

Waiting profile cross section by Mine Plan Activity

Waiting for LV




Group loss

Loss

Detailed loss

148

Operator not ready

Operator not ready

Sick leave

Family accident

Unexpected exceed time

Unexpected exceed time

Business leave

Demonstration exceed time

Geo-robotic PM exceed time

Geo-radar PM exceed time

Inclinometer calibration exceed time

Extensometer calibration exceed time

Moving equipment exceed time

Setup and adjustment

Set up time

Installing time of piezometer

Setup time geo-robotic

Setup time extensometer

Setup time radar

Traveling time to pit location

Safety talk

Other case

Other case

Fatal / LTI ,accident

Urgent assignment

Urgent meeting

Group loss

Loss

Detailed loss

Slow work

Slow work

Work skills

Internet disruption

Internet slow speed

Waiting feedback from related parties

Computer slow processing

Computer error

PMA application system error

Vacation leave
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Group loss Loss Detailed loss

Quiality loss Monthly issues (MOM)  |MOM Design approved - align with geotechnical criteria

MOM Design approved - insufficient geotechnical criteria

MOM Design approved - pit failure as stakeholder agreement

MOM Design disapproved by geotechnical team

Quality loss from drilling |PMA no warning

PMA warning with execution

PMA warning with no execution




n.3 Uadeadnugeudelunanssulnunudnnismvilas

150

Loss type: Plan stop

Group loss Loss Detailed loss
External factors Community Demonstration plan
Planned stops Holiday Company holiday

National holiday

Religious holiday

Mining holiday

Training plan (In house training)

Annual leave

Plan downtime

Shut down plan > remark in Excel

Group loss

Loss

Detailed loss

Equipment failure

Breakdown

Application error

Computer error

Other case equipment

failure

Electric shutdown

Internet disruption (WIFI/3G)

Material Shortage

Waiting for other activity

Waiting for coal model (from Geology Activity)

Waiting for slope design criteria (from Geotechnical Activity)

Waiting for SOS (from sale & marketing)

Waiting for update topography (from Survey Activity)

Waiting for plan guidance (LOMP, MT plan, Yearly and

Waiting for initial inventory (Pit, ROM and FC)

Waiting for equipment list & performance

Waiting for mine plan assumption

Operator not ready

Operator not ready

No operator

Unexpected exceed time

Unexpected exceed time

Demonstration exceed time

Software licensing process

Setup and adjustment  |Set up time Safety talk
Morning meeting
Other case Other case Fatal / LTI, accident
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Group loss

Loss

Detailed loss

Slow work

Slow work

Equipment slow speed

Internet slow speed (WIFI/3G)

Work skills (new employee)

Group loss

Loss

Detailed loss

Quality loss

Internal activity

Mine Plan Activity problem

Quiality loss from drilling

Change of coal model (from Geology Activity)

Change of slope design criteria (from Geotechnical Activity)

Change of SOS (from sale & marketing)

Change of update topography (from Survey Activity)

Change of plan guidance (LOMP, MT plan, Yearly and

Change of initial inventory (Pit, ROM and FC)

Change of equipment list & performance

Change of mine plan assumption
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Loss type: Plan stop

Group loss Loss Detailed loss
External factors Nature time Rain
Flood
Community Demonstration plan
Planned stops Holiday Company holiday

National holiday

Religious holiday

Mining holiday

Training plan (in house training)

Annual leave

Plan downtime

Rest (meal break)

No require production

Group loss Loss Detailed loss
Equipment failure Breakdown Tower lamp
Bulldozer

Motor grader

Dewatering pump

Excavator

Drilling machine

Explosive truck

Material Shortage

Material Shortage

Blasting material

Fuel

Culvert

Operator not ready

Operator not ready

No safety accessories

No contactor

Unexpected exceed time

Unexpected exceed time

Demonstration exceed time

Blasting period exceed time

New access road exceed time

Land clearing exceed time

Permit exceed time
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Group loss

Loss

Detailed loss

Setup and adjustment

Set up time

Prepare engine fleet

Working area preparation - (repair loading point, change

working area, move load point)

Pit inspection

Slippery time

Safety talk

Re-fuel

Waiting unload OB slide

Other case

Assumption change from

plan

Waiting for mud removal

Waiting ripping

Waiting for dewatering process

Waiting for relocate ramp

Not match equipment

Wash out area

Other case

Compliance case (fatal / LTl ,accident, dust, noise)

Stand by due to over inventory (ROM)

Unsafe condition

Group loss

Loss

Detailed loss

Reduced speed

Reduced speed

Narrow area

Hard band

Flooding

Ripping

Fleet control

Machine condition

Unsafe condition

Group loss Loss Detailed loss
Quality loss Roof and floor depth Not match equipment
deviation Fleet control

OB volume deviation

Fleet control

Change from plan
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Loss type: Plan stop

Group loss Loss Detailed loss
External factors Nature time Heavy rain and Slippery road
Smoke
Flood
Fosgy
Community Demonstration plan
Planned stops Holiday Company holiday

National holiday

Religious holiday

Plan downtime

No work plan - Sale

No work plan - PSY full at Coal Loading Activity

No work plan — Processing Plant Activity PM

No work plan - ROM/MSY/PSY for hauling

Preventive and

Corrective Maintenance

Hauling road PM

Bridge PM

Group loss

Loss

Detailed loss

Equipment failure

Breakdown

Damaged hauling road

Damaged bridge

Processing Plant Activity breakdown

Material Shortage

Waiting for other

Activities

Full PSY

ROM stock Llimit

Waiting for processing plant ready

Fuel shortage

Waiting for equipment

Waiting for first truck coming

Waiting excavator/loader

Waiting dozer

Unexpected exceed time

Unexpected exceed time

Processing Plant Activity PM exceed time

Hauling road PM exceed time

Bridge PM exceed time

Demonstration exceed time

Setup and adjustment

Set up time

Prepare working location

Safety talk/toolbox meeting
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Group loss

Loss

Detailed loss

Other case

Other case

Accident by internal party

Accident by external party

Fallen tree blocking road

Hauling road slide

Group loss

Loss

Detailed loss

Reduced speed

Reduced speed

*Truck trip not

complete as planned

Queuing at ROM > remark in Excel

Queuing at Hopper > remark in Excel

Queuing at Truck Scale > remark in Excel

Change product

Refueling

Fuel shortage

Slippery road

Hauling road condition > remark in Excel

Bridge condition > remark in Excel

Waiting for processing plant ready/breakdown

Waiting for truck coming

Waiting excavator/loader

Waiting dozer

Truck breakdown during hauling

Excavator/loader breakdown

Truck scale breakdown

Dozer breakdown

Dusty condition

Foggy condition

Group loss Loss Detailed loss
Quality loss Quantity Accident
Spillage

Not meet loading target
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Loss type: Plan stop

Group loss Loss Detailed loss
External factors Nature time Avalanche

Dust

Flood

Rain

Wind

Community Demonstration plan

Planned stops Holiday Company holiday

National holiday

Religious holiday

Mining holiday Crusher not operate according to production plan
Plan downtime Rest time (by contractor)

Processing Plant Stock measurement by Survey Activity

Preventive and CM electrical plan

corrective Maintenance [CM mechanical plan

(PM/CM) PM electrical plan

PM mechanical plan

Group loss Loss Detailed loss

Equipment failure Breakdown AUTO SAMPLING Breakdown

BC2 Breakdown

BF1 Breakdown

CV13 Breakdown

CV15 Breakdown

GENSET/MCC Breakdown

HOPPER, HYDRAULIC, CHAIN, FEEDER Breakdown

PRIMARY BREAKER Breakdown

SECONDARY CRUSHER Breakdown

TRIPPER CAR Breakdown




Group loss

Loss

Detailed loss
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Material Shortage

Waiting raw material

from contractor

Waiting for truck coming

Contractor over shift

Waiting for truck/loader refueling

Waiting repair of truck/loader

Waiting for area

FC stock full

Coal measurements at stockpile

Waiting for coal stock in ROM

Waiting for empty stock in stockpile

Operator not ready

Operator not ready

Operator over shift

Unexpected exceed time

CM and PM exceed time

CM electrical late (over from plan time)

CM mechanical late (over from plan time)

PM electrical late (over from plan time)

PM mechanical late (over from plan time)

Other exceed time

Demonstration exceed time

Setup and adjustment

Set up time

Clean up

PLN / generator set switching

Set up magnetic separator

Set up tripper car/stacker (product change)

Start up gen set

System start

System stop

Test run

Stacker/tripper moving (system stop)

Safety talk

Setup special case

Rain - drainage water on belt

Slippery road in front of hopper (set up after rain)

Other case

Other case

Accident

Conveyor belt rip

Emergency stop

Power supply breakdown
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Group loss Loss Detailed loss

Reduced speed Minor stops Abnormal noise

Abnormal temperature

Abnormal vibration

Belt rip device activate (minor fix)

Coal block chute

Coal spillage (skirt rubber)

Contaminate

Conveyor belt misalignment

Conveyor belt slip

Crusher belt slip

Crusher stuck

Generators trouble

Hard band coal

Mismatching quality

Oversize ROM block hopper

Roller trouble

System overload

Truck break down to block hopper

Pull cord/sensor emergency activated

Down capacity rate Dust

Fog

Hopper empty based on belt scale

Rain

Special size product

Sticky coal (high ash)

Waiting for truck coming

Group loss Loss Detailed loss
Quantity Coal spillage
Quality loss
Quality Coal contamination
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Loss type: Plan stop

Group loss Loss Detailed loss
External factors Nature time Dust
Rain
Storm
Water level
Wind (Speed >70 km/hr.)
Fog
Community Demonstration plan
Planned stops Holiday Company holiday

National holiday

Religious holiday

Plan downtime Coal

Loading

Coal Loading not operate according to production plan

Coal Loading not operate according to sales

Demonstration plan

Vessel/barge changing

Stock measurement by survey Activity

Preventive and

Corrective Maintenance

CM Electrical plan

CM Mechanical plan

PM Electrical plan

PM Mechanical plan
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Group loss Loss Detailed loss

Equipment failure Breakdown AUTO SAMPLING Breakdown

BC4 Breakdown

BC5 Breakdown

TN1 Breakdown

TN2 Breakdown

TN3 Breakdown

TN4 Breakdown

TN5 Breakdown

TN6 Breakdown

BTN1 Breakdown

BTN2 Breakdown

BTN3 Breakdown

BTN4 Breakdown

BTN5 Breakdown

BTN6 Breakdown

Barge Loader Breakdown

Jetty Breakdown

GENSETMCC Breakdown

Material Shortage Waiting for stock Waiting cargo

Waiting confirmation from quality planner

Stockpile preparation before loading

Late ETA Late ETA barge/vessel
Waiting for marine Barge/vessel cleanliness
vessels Barge/vessel grounded

Hatch trouble

Pumping water ballast failure

Stop fire at the coal on barge

Stop loading cause asking by vessel/barge crew
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Group loss

Loss

Detailed loss

Operator not ready

Operator not ready

Waiting operator dozer before loading

Waiting operator shift change before loading

Unexpected exceed time

CM and PM exceed time

CM Electrical exceed time

CM Mechanical exceed time

PM Electrical exceed time

PM Mechanical exceed time

Other exceed time

Demonstration exceed time

Vessel/barge changing exceed time

Stock measurement by survey Activity exceed time

Setup and adjustment

Set up time

Cleaning wood at river

PLN / Generator set switching

Start up and warm up generator set

System start

System stop

Test run

Tunnel conveyor set up

Safety talk

Dozer refueling

Setup special case

Rain - Drainage water on belt

Fire - Direct chemical spray on stockpile

Other case

Other case

Accident

Dust suppression system failure

MCC fault

PLN / Genset switching

Power supply trouble

Stop operation cause by hatch full

Winch trouble - berthing dolphin
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Group loss

Loss

Detailed loss

Reduced speed

Minor stops

Abnormal noise

Abnormal temperature

Abnormal vibration

Barge position adjustment (Barge alongside during loading)

Belt - E-stop/Pull wire switch (PWS)

Belt - Misalignment/Drift

Shift change operator dozer during loading

Belt rip device activate (minor fix)

Shift change operator during loading

Chemical spray process

Clean up unit

Coal block chute

Stockpile preparation during loading

Dozer breakdown

Dozer refueling

Dust suppression system failure (minor fix)

Emergency stop by human activity

Failed to group start/stop

Generators trouble

Hatch changing

Lubricant - Oil refill

Magnet catcher not ready/fault

Metal detected (found/not found metal)

Metal detector not ready/fault

Motor fault (minor fix)

PLC malfunction

Self combustion of coal (minor stop)

Skirt - minor fix

Stop for manual sampling

Switching reclaim location

System overload

The automatic sampling sampler (minor fix)

Vessel Shifting

Final draft

Intermediate draft
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Group loss

Loss

Detailed loss

Reduced speed

Down capacity rate

Complicate coal blending portion

Dozer operator rest time

Dust

Insufficient pumping water ballast

Low stock PSY

Low water level

Dozer operator praying

Rain

Special customer requirement

Sticky coal (high ash)

High wind

Fog

Group loss

Loss

Detailed loss

Quality loss

Quiality

Coal contamination

Mismatch quality
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Loss type: Plan stop

Group loss Loss Detailed loss
External factors Nature time Wind
Dust
Rain
Flood
Community Demonstration plan
Planned stops Holiday Company holiday

National holiday

Religious holiday

Mining holiday

Equipment/facilities not operate according to production plan

Group loss

Loss

Detailed loss

Maintenance related

equipment/tool failure

Maintenance tool

failure inside

Unavailable tool

Unavailable support equipment

No tool keeper

Equipment failure
outside Maintenance

Activity

Application breakdown (Maximo, Iproc)

No power supply

Unavailable support equipment

Maintenance related

material shortage

Spare part shortage

No warehouse keeper

No material

Operator not ready

Maintenance team not

ready

No maintenance manpower

No working permit (badge, simper, SIO, K3Listrik, PPE)

No operator for support equipment

Supporting team not

ready

No operator for support equipment

No working permit (badge, simper, SIO, K3Listrik, PPE)

Unexpected exceed time

Unexpected exceed time

Demonstration exceed time

Working activity condition not ready
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Group loss

Loss

Detailed loss

Setup and adjustment

Set up time

Manpower preparation

Material preparation

Tool preparation

Support equipment preparation

Equipment permit processing

Working activity unsafe condition

Safety talk

Toolbox meeting

Jobs safety analysis

Other case

Other case

Fatal / LTI, accident

Group loss

Loss

Detailed loss

Reduced speed

Minor interruption

No operation team for commissioning after maintenance work

Delayed/changed work sequence

Minor accident

Support equipment refilling fuel

Tool or equipment breakdown during work

Unsynchronize maintenance work plan

Waiting additional tool

Waiting for spare part delivery

Waiting for spare part replacement

Waiting transportation

Slow work

Contractor skill

Less manpower than planned

Low performance of support equipment

Minor accident

New employees

New equipment

No/updated maintenance manual, drawing and datasheet

Work skills
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Group loss Loss Detailed loss

Quality loss Quality Breakdown hour

Repeat breakdown maintenance hour

Repeat PM work order

Repeat CM work order
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Loss type: Plan stop

Group loss Loss Detailed loss
External factors Community Demonstration plan
Planned stops Holiday Company holiday

National holiday

Religious holiday

Mining holiday

Training plan (In house training)

Annual leave

Plan downtime

No work order

Electrical shut down

Big cleaning day

Group loss

Loss

Detailed loss

Equipment failure

Breakdown

Computer error

Maximo system error

Forklift broken

Procurement system error

Fuel truck broken

Operator not ready

Operator not ready

No operator

Operator on leave

Busy - annual physical count

Unexpected exceed time

Unexpected exceed time

Demonstration exceed time

Setup and adjustment

Set up time

Check fuel balance

Other case

Other case

Fatal / LTI, accident

Electric shutdown

Urgent assignment

Urgent meeting
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Group loss Loss Detailed loss

Service loss Service loss Work skills (new employees)

Insufficient manpower

Procurement process exceed time

Receiving process exceed time

Quantity in the system do not match with physical

Group loss Loss Detailed loss

Quality loss Quality Damaged item

Defective item

Obsolete and expired item

Wrong picking item
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Loss type: Plan stop

Group loss Loss Detailed loss
External factors Community Demonstration plan
Planned stops Holiday Company holiday

National holiday

Religious holiday

Mining holiday

Training plan (In house training)

Annual leave

Rooster leave

Plan downtime

Electrical shut down

Group loss

Loss

Detailed loss

Equipment failure

Breakdown

Computer error

Oracle error

Fiber optic error

Gen set failure

Material shortage

Waiting for information

Waiting for user

Waiting for finance check

Waiting for negotiate

Waiting for superior or any party approve

Waiting from buyer

Operator not ready

Operator not ready

No operator

Operator busy

Unexpected exceed time

Unexpected exceed time

Demonstration exceed time

Electrical shutdown exceed time

Other case

Other case

Fatal / LTI, accident

Electric shutdown
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Group loss

Loss

Detailed loss

Reduced speed

Slow work

Internet slow speed

Work skills (new employee)

Insufficient manpower

Waiting for user

Waiting for approval

Waiting for vendor

Logistics problem

Exceed budget condition

System error

Group loss

Loss

Detailed loss

Quality loss

Quality

Quality issue — from Procurement Activity

Quiality issue - from vendor

Quiality issue - from logistics

Quantity issue — from Procurement Activity

Quantity issue - from vendor

Quantity issue - from logistics

Wrong item
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Loss type: Plan stop

Group loss Loss Detailed loss
External factors Nature time Rain/storm
Wind
Flooding
Community Demonstration plan
Planned stops Holiday Company holiday

National holiday

Religious holiday

Mining holiday Training plan (In house training)

Plan downtime Electrical shut down

Electrical shutdown plan

Group loss Loss Detailed loss
Equipment failure Breakdown Tool breakdown (services and maintenance)
Material shortage Waiting for area Waiting for ROM ready

readiness Waiting for Processing Plant Activity ready

Waiting for Coal Loading Activity ready

Operator not ready Operator not ready No operator

Unexpected exceed time |Unexpected exceed time |Demonstration exceed time

Preventive maintenance exceed time

Setup and adjustment  |Set up time Prepare for work

Other case Other case Fatal / LTI, accident

Group loss Loss Detailed loss

Reduced speed Slow work Work skills (new employees)

Long queue for testing

Extra treatment for sample

Laboratory testing exceed time

Tool calibration

Tool breakdown (services and maintenance)

Mud/stone removing
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Group loss

Loss

Detailed loss

Quality loss

Quality

Problem from sampling process

Problem from sample preparation

Problem from laboratory equipment

Problem on reporting results
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Loss type: Plan stop

Group loss Loss Detailed loss
External factors Nature time Wind
Dust and fog
Flood
Rain
Community Demonstration plan
Planned stops Holiday Company holiday

National holiday

Religious holiday

Plan downtime

Calibrate total station

Calibrate laser scan

Training

Group loss

Loss

Detailed loss

Equipment failure

Breakdown

Total station breakdown

Laser scan breakdown

Drone breakdown

Computer breakdown & Software problem

Material shortage

Waiting for area

readiness

Waiting at pit

Waiting at ROM

Waiting at MSY

Waiting at PSY

Operator not ready

Operator not ready

No operator

Unexpected exceed time

Unexpected exceed time

Demonstration exceed time

Prepare new area exceed time

Mine Operation exceed time

Coal Hauling exceed time

Processing Plant exceed time

Coal loading exceed time

Setup and adjustment  |Set up time Setup tools
Change working area
Other case Other case Fatal/LTl, accident

Stop by government
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Group loss

Loss

Detailed loss

Reduced speed

Slow work

Field work adjustment - additional point

Field work adjustment - lost the reference point

Field work adjustment - long distance point

Field work adjustment - hard to access the reference point

Minor stop from total station

Minor stop from laser scan

Minor stop from drone

Heavy cloud interfere with GPS

Equipment performance

Slow work from environment

Group loss

Loss

Detailed loss

Quality loss

Missed work

Overload work

Unbalanced work schedule

Area accessibility

Operator error

Deviation error

Miss data

Reference point

Calculation error
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Loss type: Plan stop

Group loss Loss Detailed loss

External factors Nature time Heavy storm
Community Demonstration plan

Planned stops Holiday Company holiday

National holiday

Religious holiday

Plan downtime

Monthly survey stockpile

Group loss

Loss

Detailed loss

Equipment failure

Breakdown

Tug boat breakdown

Barge breakdown

Operator not ready

Operator not ready

No tug boat > remark in Excel

Certificate not ready

Waiting instruction

Waiting document clearance

Unexpected exceed time

Unexpected exceed time

Tug boat setup exceed time (5 hr.)

Weather not permit exceed time

Waiting LHV exceed time > remark in Excel

Setup and adjustment  |Set up time Fuel bunker
Cleaning barge
Tug boat setup
Other case Other case Fatal / LTI, accident

Barge collision
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Group loss

Loss

Detailed loss

Reduced speed

Slow work

Queuing at Tenggarong bridge

Queuing at Mahakham bridge

Queuing at Kotabangun bridge

Channel blocked by other barge grounded

Channel blocked by other accident

Fog

Heavy rain

Waiting LHV exceed time > remark in Excel

Queuing for FLF

Grounded

Waiting permit at Mahakam bridge

Fish cage accident

Waiting unload at anchorage (If have plan)

Exceed time at port > remark in Excel

Coal combustion on barge - shipment continue

Port maintenance

Group loss

Loss

Detailed loss

Quality loss

Mismatch quality

Mismatch quality at port

Mismatch quality from sales

Mismatch quality from accuracy of coal quality information

Mismatch quality from other case > remark in Excel

Quantity loss

Coal combustion on barge - change shipment

Coal quantity loss at port (draft survey)

Coal quantity loss during transportation
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9.1 N15A9UIUNINTTUAIUSTAINE

About this document

= This document is developed as a part of the deliverables of “Quality and

Operational Excellence system standard II” project

= This document summarizes the agreed results during the OME workshop
conducted with Geology Activity’s representative (K.Pitak Wuttinonchai, Head of

geology) on 3 and 10 July 2020

Please sign below to acknowledge the results presented in this document.

P, [
G

Geology Activity's representative of OE project
(K.Pitak Wuttinonchai, Head of geology)

9.2 N15a9UINNINTTUAIUSSNATIA

About this document

= This document is developed as a part of the deliverables of “Quality and

Operational Excellence system standard II” project

= This document summarizes the agreed results during the OME workshop
conducted with Geotechnical Activity’s representatives (K.Kamonkan; geotechnics
manager, K.Sakchai; geotechnics manager, and K.Teerapong; geotechnics
specialist) on 21 and 24 July 2020

Please sign below to acknowledge the results prgsented in this documents.
I %MM/n_

‘] / //‘
Activity's of OE project U of OE project of OE project

Y's Activi
(K Kamonkan Thaepngoen, geotechnics manager) (K Sakchai Supawan, geotechnics manager) (K Teerapong Pimpak, geotechnics specialist)
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9.3 N1SAIUIUNINTIUINUNUIANITLNLDY

About this document

» This document is developed as a part of the deliverables of “Quality and

Operational Excellence system standard II” project

= This document summarizes the agreed results during the OME workshop
conducted with Mine Plan Activity’s representative (K.Tawatchai Srisawang, TDS
head) on 21 August and 18 September 2020

Please sign below to acknowledge the results presented in this document.

U,

/

Mine Plan Activity's representative of OE project
(K.Tawatchai Srisawang, TDS head)

¥.4 MIasuInaInTINANHUUYAmias

About this document

= This document is developed as a part of the deliverables of “Quality and

Operational Excellence system standard II” project

= This document summarizes the agreed results during the OME workshop
conducted with Mine Operation Activity's representative (K.Settha, TCM operation

mine manager) on 14 and 17 July 2020

Please sign below to acknowledge the results presented in this document.

i
W(S’uoi'\ o’y

Mine Operation Activity's representative of OE project
(K.Settha Unsiam, TCM operation mine manager)




180

9.5 N5AIUIUNINTTUVUHIOTUAY

About this document

= This document is developed as a part of the deliverables of “Quality and

Operational Excellence system standard II” project

= This document summarizes the agreed results during the OME workshop
conducted with Coal Hauling Activity’s representative (K.Adisorn Pramarn; Melak
logistic head, K.Sek Khongsawat; PT. Trust maintenance manager, and K.Denchai

Plengsaen; PT. Trust operation department head) on 7 and 14 August 2020

Please sign below to acknowledge the results presented in this document.

@Qﬁ %/ P

Coal Hauling Activity's representative of OE project Coal Hauling Activity's representative of OE project Coal Hauling Activity's representative of OE project
(K Adisom Pramam, Meiak logistic head) (K Sek Knongsawat, PT. Trust maintenance manager) (K Denchai Plengsaen, PT. Trust operation department head)

2.6 NMasuINfINTIULYTIU

About this document

= This document is developed as a part of the deliverables of “Quality and

Operational Excellence system standard II” project

= This document summarizes the agreed results during the OME workshop
conducted with Processing Plant Activity’s representative (K. Piyawut

Srichamnong, Operational excellence officer- manager) 9 November 2020

Please sign below to acknowledge the results presented in this document.

11 52

Processing Plant Activity's representative of OE project
(K.Piyawut Srichamnong, Operational excellence officer- manager)
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2.7 MTANUNNAINTTUUTIYAUAUAUTD

About this document

» This document is developed as a part of the deliverables of “Quality and

Operational Excellence system standard II” project

= This document summarizes the agreed results during the OME workshop
conducted with Coal Loading Activity’s representative (K.Aungkoon, Bontang coal

terminal operation head) on 23 and 26 July 2020

Please sign below to acknowledge the results presented in this document.

il

Coal Loading Activity's representative of OE project
(K.Aungkoon Taksinapimuk, Bontang coal terminal operation head)

4.8 MAUNNANTTUNTUITeSNED

About this document

= This document is developed as a part of the deliverables of “Quality and

Operational Excellence system standard II” project.

= This document summarizes the agreed results during the OME workshop
conducted with Maintenance Activity's representative (K.Wittaya Bangbai, IMM
head of maintenance) on 23 and 26 June 2020.

Please sign below to acknowledge the results presented in this document.

Maintenance Activity's representative of OE project
(K. Wittaya Bangbai, IMM head of maintenance)
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2.9 NM3asuNfInIIuAfeaUnIal

About this document

= This document is developed as a part of the deliverables of “Quality and

Operational Excellence system standard Il” project

= This document summarizes the agreed results during the OME workshop
conducted with Warehouse Activity’s representative (Pak Yulius Rinardwiatma;
section chief, warehouse operations and inventory management) on 11 and 25
September 2020

Please sign below to acknowledge the s‘%presented in this document.

N

\)
Warehouse Acti?'ﬁepresentative of OE project
(Pak Yulius Rinardwiatma; section cfiief, Wlrehouse operations and inventory management)

9.10 A15AIUINNINTTUINYDIARN

About this document

= This document is developed as a part of the deliverables of “Quality and

Operational Excellence system standard II” project

* This document summarizes the agreed results during the OME workshop
conducted with Procurement Activity’s representative (Pak Dennis Pangemanan,
project purchaser) on 11 and 25 September 2020

Please sign below to acknowledge the results presented in this document.

Procurement Activity's representative of OE project
(Pak Dennis Pangemanan, project purchaser)
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.11 MTAUNNAINTTUAUAMA WA TUTY

About this document

= This document is developed as a part of the deliverables of “Quality and

Operational Excellence system standard Il” project

= This document summarizes the agreed results during the OME workshop
conducted with Quality Activity’s representative (Pak Tulus Sebastian,sales

compliance and quality management head) on 6 and 14 October 2020

Please sign below to acknowledge the results presented in this document.

am—

Quality Activity's representative of OE project
(Pak Tulus Sebastian, sales compliance and quality management head)

.12 A1SAIUINNINTTHATIAURAY

About this document

= This document is developed as a part of the deliverables of “Quality and

Operational Excellence system standard II” project

= This document summarizes the agreed results during the OME workshop
conducted with Survey Activity’s representative (K.Tawatchai Srisawang, TDS
head) on 21 August and 18 September 2020

Please sign below to acknowledge the results presented in this document.

r 12‘(.'

Survey Activity's representative of OE project
(K.Tawatchai Srisawang, TDS head)
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.13 A15asuINnaNssUAIUladaRnan1ase

About this document

= This document is developed as a part of the deliverables of “Quality and

Operational Excellence system standard II” project

» This document summarizes the agreed results during the OME workshop
conducted with STSC Activity’s representative (K.Jamon Jamuang, VP STSC and
K.Phongthep Chansiriwathana, STSC head) on 31 July and 4 August 2020

Please sign below to acknowledge the results presented in this document.

"§J;/<};‘ >3 /\mﬂ/T?"\} %L///V

o , /

=2

STSC Activity's representative of OE project STSC Activity's representative of OE project
(K.Jamon Jamuang, VP STSC ) (K.Phongthep Chansiriwathana, STSC head)
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