al [ %

nsdiudgedss@nininnisacuaniasenisulssnugaaiunssunanaN AR NANAAN

ANAINITUAR

aa

UNRNFBITE WTAT

q

unAngauasuitudoyaatuiinveineinusaauntnsfing 2554 Aliusnisluadetdyaig (CUIR)
\uuitudoyavestidndwoivendnus Ndsnunadudningidy
The abstract and full text of theses from the academic year 2011 in Chulalongkormn University Intellectual Repository (CUIR)

are the thesis authors' files submitted through the University Graduate School.

ﬁmmﬁwuﬁﬁﬂumwﬁwmmﬁ*?im:mmwﬁmﬁmﬂ?mmﬁmmmmmmumﬂmsﬁm
AN271TIAINITNYARNUNT NARTIIAINITNYRRINNT
ANEAAINIINAART A1 AINTINMNINENAY
Tnnsfinm 2557

-

A1 21899NAINTUNMNINENAE



Improvement of Project Control Efficiency in a Chemical Production Plant.

Mr. Kittichai Nutsiri

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering Program in Industrial Engineering
Department of Industrial Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2014

Copyright of Chulalongkorn University



Wndeaneniinug n1sdfudgedsr@nsninnisaaunninsanisly

1% o

19997U8RAMNITNHARANTLARNNNAWANAIAINNT

HAR
el UNeNARTe YIAs
A2 AAINITNEARINNT

819NN INUTUAN  ANERIAT9E A3, LTI NN

ADIZAAINTINANARS TRAINIOINMIMENAR R WiuAnetnusaiumdu

AOUNITBINTIANHIANUAN AT Yy A

ALLAAUZAAINTTNANART

(FNan31a13¢T A3, TouFim 1Baansl)

ATUZNTTNNITADLINYINUS
19281UNIINNNT

rdl a a ¢ o
mmawﬂ?nmqwmuwuﬁmn

NITNNIT

NI7UNIINNEUANNWIINENAE

(309ANAMI1AN3E AT, 1T FaTaTiT)



1%

ndde woAs : nsdfuledss@nsninnisatunniasanislulssny

q

[ % o o a

’qmmﬂuﬂ?immamm’]il,ﬁﬁﬁﬁ’l WNNNIAINTNAR  (Improvement of Project
Control Efficiency in a Chemical Production Plant) 2.71UTn®ananinus

UAN: A. A7, U9LA GANA, U

o

a jd
NUIFEUN

[

FnUseasANeINNNIANHNARRNANIENLITBINIZLAUNITANLTHWINY
Tassnnsgnani@anvsaandnliannunueutlszant] uazilfuilgenimnisisuauanuuey
nnsauANAEuuliasanisdmiuTssuRRa sl A un oA I iueulRd T uas

et WU re9N LR IE AN LNLiATInIssrant

NuAdetilszendldinalian19usnnseulasenisan  Project Management
Body of Knowledge (PMBOK) iiNailiuilgatlss@nininnisantiuinulasenisiasiiu
zozinaIIeaivau A ldanslasenisuazaunnaeslasanis annisdszensld
WARARUN U ANTNA1NN19A 0RO UTATIN9RNANUIZZIIA NI TANHLNN U
1 Yo :J/ a dl 1 [ % dldé/
AVlERNELATATININ  FINTNTTLLNITUsTiRUAANTa9lATINTag TussALNRT
uanantudanislseynaldllsunss Microsoft project iluiazasiadaslunigng
wuNITANEBIBLazAruANAT lda e TaT N Tua L Tda 1w uW afun19ne

nanssusine) thudialianunsatiludsegndfld et elidss@ninnsialy

NANITANINI WAL ENNFIANHINUAN IATINIT8 NI daNa L 1A LA U8
Wund15ageluann 35% utl 2555 uaz 41% utl 2556 1w 90% luill 2557 nnels

=y vo v
audszrnnuuazaunni ldnuualy

|
=

AATN AINTINYARNUNIT AneleTaNAn

a a A dl dl o
AT IAINTTNRRAAINNIT ALNDTD ﬂ.%lﬁ‘ﬂﬂ’]‘ﬁ@ﬂ

UnnsAnmn 2557



# # 5670904821 : MAJOR INDUSTRIAL ENGINEERING
KEYWORDS: PLANT CAPACITY INCREASE / PROJECT CONTROL
KITTICHAI NUTSIRI: Improvement of Project Control Efficiency in a
Chemical Production Plant.. ADVISOR: PROF. DR. PARAMES CHUTIMA,

PpP.

The objective of the research is to study the effect of project rejected or
delayed from normal yearly plan, and to improve project planning and controlling in a
chemical plant. The result is expected to be able to complete and can be handed

over to responsibility area owner within the approval year.

The research applied a project management technique from Project
Management Body of Knowledge (PMBOK) for enhancing project efficiency in terms
of progressive time, spent cost, and quality of the project. In order to perform the
study, Microsoft Project was utilized for activities planning and cost controlling. From
the study with PMBOK technique application, the studied project’s efficiency was
improved in all areas as expected. Additionally, risk management system of the

studied project was also enhanced to higher level.

The results of this study showed that the percentage of on-time project
completion was increased from 35% in 2012 and 41% in 2013 to 90% in 2014 with

satisfied level of cost and quality as committed.
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RCINETS

1.1 | Safety improvement (SHEQ) 1,250,000.00 - -
- EO mobile gas detector - 200,000.00 168,000.00
- Smoke detector at cooling tower building - 250,000.00 194,090.00
- Guard house renovation - 200,000.00 200,000.00
- Hydrant at 2nd floor Admin building - 500,000.00 500,000.00
- Fire hose cabinet - 100,000.00 93,350.00
1.2 | Engineering Request 5,750,000.00 - -
- Container and foundation - 505,000.00
- Safety stair (additional cost) - 89,125.00
- Install hand rail and grating - 230,000.00
- Install new HOS valve and interlock at acetic acid
loading line - 300,000.00
- Install canopy hood at glass-washing basin - 300,000.00
- Install sight glass at KOH line - 5,750,000.00 185,000.00
- Modify safety shower and fume hood - 150,000.00
- Waste storage area improvement - 800,000.00
- Making washing area for sample bottle - 500,000.00
- Install vent line, hanging at filter housing - 200,000.00
2 Productivity - -
2.2 | Waste water permanent line (in process) 2,000,000.00 - 500,000.00
2.3 | Safety improvement 3,600,000.00 - -
- Make plate form for changing rupture disc at
HOS-222 - 500,000.00 500,000.00
- Install stair to tank farm - 600,000.00 400,000.00
- Install plate form at unsafe area (2nd loop) - 500,000.00 129,650.00
2.4 | Install filter housing at Post unit 2,000,000.00 1,895,000.00
2.5 | Equipment modification 2,000,000.00 - -
- Modify man-hole of T-1, 2, 11, 12 - 400,000.00 400,000.00
- Permanent steam 4 bar to steam coil 02V003 - 210,000.00 200,000.00
- Install redundant FA pump - 350,000.00 350,000.00
- Install dampeners 2 set for filling diaphragm pump - 850,000.00 850,000.00
2.6 | Control room renovation 500,000.00 - 500,000.00
2.8 Install volume compensator 6,000,000.00 - 6,000,000.00
2.9 | Install air compressor (redundant) 4,000,000.00 - 3,952,750.00
3 Renovate building (Control room, Filling room) 3,000,000.00 - 2,500,000.00

sauAldanalasanng

30,100,000.00

24,771,965.00
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N"913MNT98 N 18Rl P15 A1 15a T A s L el Genng
AMUUATzEzIaIN1TAERINUIATN1gazsznan U Ade NTIARNITINNY LAZIZEIZINAT8Y
A3 luuAaAanssy SaNnENULaRaN IR ANZANALI AL AN NABINNT
2947A794N1979 2N MH4 1N 70 ANTUIIU AFIRBARINRANITANRUINULAZNT L TANY

¥ ] =

Juilszunnuliasinallse@nsnin n1rdnansuladLAazianTINTuazAaIANtienen1s1E
o dld U 1 1 a Zj/ £ 16 ¥ o al o =l %3 o a %
NiNeNINR s LAazianssuiiazfad il ldniweNnsd e wzanIn 9N inen ey

£ % 1 1 1 o a %3
azfadliaglutaaainisminauhaaiv
1% o | . | dl A a dl dl ] o
n19as19uNuEalAEnY (Network Diagram) wulAsasNasianianazdqelunisni
A1919L981911 (Project  Scheduling)  @aungnld lun1sinmuuazlsziiunaswluLsay
Aangsu TafnlasatnaTuazLdaaananIsdanlaaiurasuaazianssnlulanzans Lazs

axsnti lUndunienisatiuewingd (Critical Path Method)

7171 2.2 umsingpanugnAsaualunjaesunuisiagang

("Project network with activity data," 2014)

angih 2.2 gnAsualunjainqaisusiu llfsfanssu B AdseaziaaIn199nanu 8
o =K v [~3 o o/ A % A a % =3 o a
JUAIANATA (AIBNHTUNEALLATARNANTTNLAZLAT LA LEULAAIDNTZE AN ALY
Tuwsaznanssn) Aanssn F Ma111707683191% 12 91 Aangsd L 9wannizaniiiueu 0
A4 wapednfangsudm H tiazadiunislanseawte Nanssu G way F adinnsdaudas
v K o a a dl ¥ [ a o a k%
WAT AIAINTOANRUNANTIN H T lERa1N17ANENIY 11 94 waz Aanssn K Mwanlunng

ANLWIU 5 FU AN HUAANTIN B, F, L, H 1A% K ANasULana liiunadunig



21

a

angA aalduanlunisafinauianun 36 Su winfanssnlafansssunilsluddunieingid

nsafiunisandnfiazinlilasanisandnlidnsasinliscazina Busiusigaaes (Earliest

'
g | [ % =

Starting Time) wAarnanssuuanaludaanananfmuatstiaie NANWNAUsTazIanT

ANNTENFUNNULSENTIga (Latest Starting Time) ddufanssuiagluduni1sbudad
19991928979 a N BFRAWTIgALATITNAANIINE1gR arnTndnass e ludaanaiuay

1
A o ‘]J = o

o R o P e A 1y Py =< ,
NTNENNTNLNEINDUNTRAALL @ﬂuﬂutmﬁ‘zuqq\‘iﬂuLW@@@munumﬂﬂiﬁ?\?ﬂq?iﬁﬂﬂmqquuﬂLW]

'
a 3 I

limazaziaafianssunidaddnatiunsnzunBusudndiszazinaNa N0 Eusudgald
) o § v v o = a a g« o AL o % o A
WAz ldun19aniueudng Al asuiungainanssnuiedussa e NI 9aLiY
Tagenisuazninennsnaziinn llulasenig

NN3aFNUHURUWNUE (Gantt Chart) @1xn3aaiiunislddneiienimuadunaunig
naufaundsuarsraziaan lunfsa v wluusiaziunen NuuenqaENAUIaILsaY

nanssuwazszeznaIiannsnin ddalddanluusazAanssuAssat 19fuang

w3 Y < ) ) ) -} 4
TIMIANUUUY WHau au Wwau HaY oy Ay

Wy, BA. WA, . A 1818

L msanwmnsiv Wdveewns >

2 daluavalasanuuassomaoild  ——>

& iy g ¥ a &
3. FNEIMT E NG040 1519 -

& &
4. IwnsviuazoanuuuTy sunsu

s $avn Tudsunsu

v

6. naaou Tusunsy

A J

7. WS usawasud Lei T sun su K Emm——=

& naaoumslenuais —l

P |

9. il auazanan susznou Tusunsy Y

|

dl o 1 a o a ?;/ a '8
gﬂ‘l/l 2.3 RNIBE LLN‘HQNLLﬂulﬁlﬂ‘ﬂ\‘iiﬂﬁ\‘m’]ﬁ“ﬂ‘ﬂﬂLL‘]_I‘]_ILL@?.ZIFIWENI‘]J?LLH?N ABNNILARDT

("wlu)HN139AB9ANT (Organization Chart)," 2013)

NSUFMITNINEINTUAzAUNUIATINIS (Project Resource and Cost Management)

nssmaninennsnldlulasanisiulszneudon niwannsyana de0aLU 91A9

= e A A Yo Y QI o 1 dl o o
ADTUN ‘Qﬂﬂ‘i‘mm?@ﬁﬂﬂ AFNEICMNINY NI LL@Z@Q@’]NQHV’]Q’]N@Z@Qﬂm’Nj Gﬁ\?ﬂﬁ?uWVl?W?_l’m?»L‘]J

u



22

T luRanssnsine tiuazfiaeAieienuaINisn Ysununisldanu uazanldaneluianssuy

wue d9avdecldddeuiuluudazfianssunisinau dounisdannsussunmusiugu
TasanietiuazdesiniawranssusnauEua v ulnanisdszuiunisidanunineins
1e3uAaznanITNuarsraziaan luneldninenstiug Sedanluginisuinsautszanm

Tasensaziiluldmuaaudnontizesiasanisuazinlddninlugtuuy s-Curve fagiin 2.4

Project Expenditure

100
90 ]

i A/-‘(‘—J_
70

2
3 60 / | [=e=Estimat
- 50 1 stimate
5 40 7 Actual
Q.
& 20 L
20 e
10 o
N EEE i eeeesseeee—
Jan Jan Feb Feb Feb Feb Ma Mar Mar Mar Mar Apr
200 @ 3 10 17 24 3 10 17 24 AN 7

o '

2111 2.4 Faating S-Curve 189017 19a 81 RuauNaUA LA Lawenenlly

a

("Project Expenditure," 2008)

n'l'm?miqrumwmm‘l:ﬂsqn'ls (Project Quality Management)

nstmsauaunniassnisdulline Wiasanisduldaunnsgrunldtavue

'
=

Y BT VR A )y o o Y o A

VL"J 511\7[5]@@&]?]’3’]}”5]@‘0@1@ m@u@u@ﬂﬂqqﬂm'ﬂ\?ﬂ’]ﬁwﬂﬂﬂ@ﬁ]ﬂf]u AVAARAINUAAANAINN N7
- Ry o g w | %o 28y ¥
U?VW?Q(]UQMQ’]WVI@ngqiﬂiﬂﬁ‘ﬁﬂq?ﬂqﬂq?ﬂ’&\?ﬂ‘ﬂﬂlﬂﬂuEi‘ﬁ\?’]ﬂi@ﬂﬂ’]\?m?\imqmﬂqu

% al =3 ¥
FaInIg uaziadnuienalaanngldeu

NNSUSUNITNURNADARA15URILASINS (Project Communication Management)

o
o

NILEMNTUAAsedeasan1sRaselszauuiugnnadeslulasanig ns

[

Taudne nsdaLiy waznisnszanadayaazfasinialifiudeyalignfasuazgniaan @

D

v
] o

p o =~ a . A ‘ o a A A
‘ﬂ’]@&lﬂ’]ﬂ“ﬁLmﬂiuiﬂﬂium?mmmfﬂm@@w vLﬂJqq@zLﬂuﬂ”l?mﬁ[ﬂfﬂ’&@mq?LLU‘ULLu’JMQﬂ'ﬂ@fﬂ'&’]?

ANHUTNN98 L TIN TN IUIZAUAT WTBANNININUIZALANTINALENNT ¥Fan1INszans



23

¥ o

adeANTULILLWIAY TedadAtyaainisdeasaadeninundednseanllazfasing

¥

Sl
% o
7

gnsiasaziniay deansligiug
NN5USUITANNLALNUDILATING (Project Risk Management)
a tzll A dl a 42( v a 1
nMruEunsANLAea llasanig AeTantanaziiaTuLaINNanTENUARN TN LAY
o & dl Y a £ = a s o ai n:ll a éj 1
QMQﬂ?Z@Qﬂ‘LIﬂQIﬂNﬂ’]T mQmmi‘tmqms%mmummLmﬂwmﬂ@@ﬂmemxmmum

TATNITUAZINNINAILANYTAAAINHIALN TNATUINTIANNGIYIAUTIN WATIUAEN NEaN

a '

wransgoyidelannateaslAININNdNAIAINGTYARAT TIN1TAANITANBENAINITONT

)y o a A 1o a o Ny Ao o A 2y
llﬂt@ﬂﬂ']ﬁ‘ﬂ@ﬂl,@ﬂﬂ ﬂ’]']lll;@ﬂ\ﬁmﬂllllﬁ‘u ﬂquL@ﬂ\?uuiq L@ﬂuﬁ"ﬂwqﬂq??UﬂqqﬂJL@ﬂﬂuu1q

dl % o [ 1 1 rdl a 49{ dl b
Hesannsunun1danisliAnAdenalsslaainazsiinau n1saruAuALANa L]
wANNIINNanAuMANIailALAnT UL uATILA lBLAT I A INIULIININWA Y uaY

v Aa oA

NM3AAANNIAENANIWANITAIMAIAAN IHENNIEY #0uNIinIeNIsLEes SuMiRassutIF
al a dl 1 -:24’9/ o o o/
ANANNILTWIANNLALNIAN WAL NI U seriunE
N134ANNA19191 sz 1A BANNLAES ANl sl ulan1aLA L A2 INTBIIININ
e‘?/ a 49{ o t% YiAa = dl dl o EXZ 1
Lmﬂﬁ@muul,ﬂmu‘wﬂ‘wm‘mimmﬂ@ﬂﬁﬂmmimamwm’mmmm:wﬂuimqmﬂu
41139

[5]’1?’]\‘1% 2.1 ﬂ’]?ﬂ?:l,ﬁuﬂ'}’]ﬂﬂ')’]llLgﬁﬂ'ﬁ’]ﬂiﬂﬂq'&LL@ZﬂQWQJﬁ:uLLNﬂI‘ﬂ\‘lN@ﬂ?t‘lf]‘]_lﬁ

a 49(
[TLNAUL
AN THUUIILBINANTENLTIN AT
Tamalunns | uansznuld | Huansevutu fiua Huansznuea
- Tifinanszny . o
inifoymn JULISHN NaN ABUINININ TULIY
(1)
) ) 4) ()
Waenn
1 2 3
(1
UIUAT
2 10
2
a A’l v v
Anauldting
3 12 15
3)
\NinTuLine]
12 16
(4)
nnilutlszan
10 15
(5)




24

e liin191lsziiuan 1A eaa89iAseN s LA INAINN S0 NIRRT LN AN T

&4 2 % Y
?Jmm’mmmuuj TARNANT9ANWN 2.2

FIN399 2.2 ADTULIBINANTINIUNYNL LI UANNIALS

{ A b 1 o a a s 1
uaNULTIT EI\‘]‘ILN NI RWNIILINITIANTT IBNIN

ALHAMUNTIN NIDDITNRUATEULIANAINTEN AIT U9

>3 - A v o a
619 lidanuA Rl Ie N

. fanufuminlunssinmMIMULEUS RTINS AT
mnes udds lidnangrudaian Ivhamuunmudaldualunsaanny
. famnuumilumsduiumsa saandaiutuasuineg
S 2841AT9MT UAINANT TMURAIHANTLTMIANULAL

sansnyd Judauuns laagnadszauanuduse usslans

aufiasthnanglunmsaeanaudmndsens

all a Z’/ 1 ydy alld Zj/ [ a dld dl
RINFANTINN 2.1 Vqﬂﬂ@ﬂiﬁﬂuumﬂﬂ%ﬂqﬂlmqu@LLmQuuLUUﬂ@ﬂ??NWNﬂquL@ﬂ\T
= & o = Y = a - a ax ° ~ 9 o
QQiNNﬂquﬂUﬁuqﬂ@QIﬂ?\jﬂq? FIQALFRINNTATIARARNINUTALUALUITNITNINY LW@iNIV
a o ' ,  a A o X Ao A < Yy A
LﬂmﬂqqilL@ENmﬂiﬂ?Qﬂqﬁ‘ﬂquﬂ@ﬂ??NV]‘ﬂ%ﬂqﬂimwuV]@Lﬁﬂﬂﬂuuqzm@ﬂmmﬂﬂqmﬁ‘ﬂq?ﬂr)u@ll

a dll dl a :J/ % o a 4 dl ¥ o 4
LATATIAAARNNeNazAtuANTAanssNlle Wainisoadiulidmsuaieunldtiovun s

212 n19UsuMsulANNIgARLUIAAT8Y Project  Management Body  of
Knowledge (PMBOK) e l#au130a1tfiunistadndaniubniauiasiussesiaannig

¥

AU sulszanlasenisuazpunnaasasenistaauuan el
NITUUNITINNUEUINY tTunsaF19aaumANITNIeIuAINAAndIaz L5y

o & Qi Vo ! Z’/ 4 a

TrgisvasAaaelaenis nanazldfuaesusaznszuosunisuasludunaugafing nauils

TA99NN9 Lﬂﬂ@Wiﬁ@z&%@\?@iﬂmﬂujﬂiﬂﬁ\iﬂqﬁ‘ N179N LLNM\‘IWH@Zﬁﬂ’Wﬁ"}’]\‘]LLNuﬂWﬁ‘U?‘M’]'NWu



25

AN NNTIILIINANNFAINITLANIATINIT NITAATIVALILTANTNNIU N19AAAFIS Work

Breakdown Structure (WBS), N13AMMUATUABKNITNINNY, N1TUsEHBNNT I ENIweng

|
[ % Gl A

AOAL LATasHe LATevanINazfiasldlulasanis, nsninunsrazIan lun1IALHLINLTeY

v

WAAZIUAAY, NITAANILNLNITANHUINY UTLIRUIIATY AANITIAU AR LTI FEH DL
4 . . do .

Nazldlun19M11A29019 N19919UAUIEALAMNINTATINITNGBINNT, N1TINUNUNTNENS
Nyl N19919 0 UE 9N 14 11N1382 21979078 1L TATINNTLALTLANEIWAN, N139NLEUNNT

FANNTANNLALI

N139ANITANNABINITUAZIALTALLUANITAHRUIATINNS NaNazdulaladn

o

Taranslulimuaudaanisiannaay ldldunaunismiaui ldanduneflasanisay

Y o

AurnatiungdEa lesail

Inputs Tools & Techniques Outputs

1. 1 NATITNIATINNG 1. ANNNTHE 1. 1 @N1497

ya g v al 1
2. fidaulidnuge 2. nguilmang N

3. NMsUsegnaNnTn D WAL RS

a % 1
4. MIAUANITATINNGN AN EAINNS

5. WMALANNIARAULA 3. B3 AR
v 1
AAENgA ANNNAIAINIT

6. ADINLAZANTIA
7. N19AUNANITOd

8. AL

gﬂﬁ 2.5 ﬂ’]?LﬁU?QUﬁ‘QN%’@H@mmﬁ@\‘m’]ﬂﬂ\ﬂm\‘m’]ﬁ‘: Input, Tools and Technigues, and

Output



26

Tools & Techniques
Inpults q Outputs
2 - 1. neFAdulasann =
1. lANA1TEH | 1. NN9LFUT
v
TA79N"97 HLTERTEY YRR

2. 1ANA1INFHAINI3 2. A3LATZI

2. N9N

v a o/ 6
3. NTTUIUNITATIY HNARNTUN AngsTLgaTe

relpsaainenng 3. NM9TEYNIALN

4. N9UsTgNaNITN

217 2.6 N1732YA8LLUA: Input, Tools and Techniques, and Output

a

o v o

nM999UsINAINAaINIsaasTATINIsazinNsinl szt ugdoulaidouidaans
TaseniaiagFasralasanis g9nnnlasanis gldanu fAruANAMNIN wHUNANLaaAE
QI v dl v U6 v [ % o
LATRILIARDHNLNEFILTINAIINADINIFTRTATINI TN IF I ULNUN AN UAD ASRITENNN
AFINVBULLANITANHUINUBHBNTANHWINUIINIIE FUR AT uazfilszaiueiulnsanig

Tnannsldimatialunisaauninaaufasn1suacaauaAn1sn19uIeslasiN1sfegLi 2.6

azgiln 2.7 muansu

n194519 Work Breakdown Structure A1nN1399U390 18N MUAL29IATNITUAE

¥ ! ] dl ¥ ] T a o
ANHARINITANT) waztananssine Neiaenisldlulasenisinunutisianssunisinanuy
FLALNTINNUAINNGNN19911971 auldnanssugasinanazannsnilsziiuninenaiay
THeu sulszunmunazsraznainisaiivauresusazianssy wartnldairsununisg

ALHWIULAZA5 S-Curve WiaALANNNIALTHWUInaRmATIANTa59 WBS Fegilil 2.8



27

Inputs Outputs
Y o
1. 18NMUA Tools & Techniques [ | 1. tlalaseadianng
mfaumm‘lméami 1. n1gutalAseadng NN
2. enansifeang [ 4oy s WaUYNINE
3. NITLIUNNTEFN IA998519n"9
. Y
ANV ENGEQN ) P19U

3. Uz UIELIIA
4. N lenang

e

gﬂﬁ 2.7 N194519 WBS: Input, Tools and Techniques, and Output

v

NN9AZRNIULDLLYANITANDNIUA LA FIN1IIATL DI UMTD L LAZ AR LLIANITNIIU
=l 1 o 1 ZJ/ dl dl o [~ v a o (=
INENNAAANITNINBYINTL NaNaz 1 lATaN198115A e N13LFUNTTALIANITNI9LLT WA
FILFINANABINNG FTLYIDVLUANITNNNUAFITATIAFINII9IN9U FTIRANIUTBLLBAUAY

patANTaLANsnulaedmatialunisnaaaure R AU Fuanedl

Inputs _ Outputs
- Ll Tools & Techniques [
1. LHINNULTNNT 1. NN9ATIRFUNT
) 1. NNTFRFINAALNU
ATINIT | . NN
2. 1@anaNTNAaInIg 2 ¥a498
3. AT NAARN WReulag
£
AANHFARINTT 3. I lAanans
4. NN9THMFINIUNNT VAN
AINALNNL

gﬂﬁ 2.8 NIATIANULDLLUANITANHLNW: Input, Tools and Techniques, and Output



28

nzAtuANTeLEANIINeL T lRRnsAsuulasauiinansznusiessazinaIng

AL UTATaNTnazaLssu i 1 EulAsan1e narinislasunlaguaunnisnien

¥

?:/ ¥ o % dll dl o v vl o a1
ummmmmﬁmm@meﬂaﬂuﬂmumem:?mmuu@ﬂuNummﬂuimqm?wumn@unﬂ

u
¥

v prpy )y a AN vo y .
AN Imﬂmm@ﬁﬂ@ﬂﬂum’umﬁuﬁLL@ZN@V&@?UWWNE‘]J@']H@’NH

Inputs Outputs
2 | Tools & | . - -
1. WRNIENUUTUNT 1. N9IAUTEANBNIN
Techniques
Tasans _ B S
) deatls Ay H 1. N199LATIEH
£ o U v
- TBHAUIZANTNIN 2. M NgEUaUN194579
. AN T eu
o v o o
NN H9lATIATINNITTILANE
do |
3. LANENTNFBINIT 3. ¥aqua il Asunlas
4. ANTNARRINAIN 4. P IALNLTIN T
b4
AANNIT e
v s
5. NFZUIUNTATINEN 5 N9 lilangng
v
1AT9A519N"T TaTel

gﬂﬁ 2.9 mmfa‘]_l@m@ummm?ﬁ’]mu: Input, Tools and Techniques, and Output

nsiEunsaInIsaLfiuwaulasanig Wunszuaunisnisdannislilassnisanunsn
A5aliluszaznalinmualiteasasdanar ldlunisiusuazaaupuseaziaa lunig

ptiwanulasaniadlulianiugia 2.10



29

ANTINTUADWNITLIVNTIAINTATHILEIUTATINNS

1. NMTANMUANANTTIHNITNNL

2. NN99ARIAUNANTINNITNINL

3. nnstsziiuninansn M lunsaziangsy

4. nn9lsviiuszazinai it lunisalen urauAaAang gy

5. NIVANLEUINUNTANHILIATINNG

6. N13AYLANKNWINUNNTANENTATINNS

717 2.10 WanEan19ANHNIUNNTAILANTZEZNAINIALHBUTATINNG

Qe

UABUNITNINWANANTINANTNINNY  (Define  Activities) ABN1ININWATIENNT

=]

(39

1
=

a o a = o o all all % dl dl o
AangsNTarNaNaz 1 lun1sAHBINUIATINITTINDINIFIANENANINLNLT RS INaNAZNN
¢4 P2 % ° v 1% Y o v AJ a dw
Tiaunsnlddntassnsazsasineylstinauavassiasldninannslaiing Gelmatingail
- pIswANfangsueas (Decomposition) WUTuABRNITWANAANTTNE Ae AL
AANITUNITNIIUAINNGHNINY WTBATNTI9IA1 TUN19N 9 WAL T UTe
4 e
AaLURNI
v
- NMIAAINUNENIININU (Rolling Wave Planning) (HUdUAa1N199A219WNUNNS

unNeaiiesiy nsiuananssifiazfiasmiisdaainfanssueuiiagiiu



30

- neaiauiuuLlaens (Templates) LlunnsdnainananssuuInggIUa ML
TasennsiiAntutlazsn enas g U dviulnsaniasielifiasdnadneduun
au1703n T i uduuuy

- m@ﬁm@ul@mmjﬁmmm (Expert Judgment) lunisauninlulasanis i
ﬂimumﬁﬁm@ﬁﬂmqmﬂuﬁﬂﬁmzLﬁmﬁuﬁ%lﬁm%uiﬁ”@‘”m'ﬁw@umm,

1AT9AFNNANTINNNTNINIY FINDILHUNITANTLEU

[ v Aa o

N1T9AATIALAANTINAITANLIAUIIY  (Sequence  Activities) ARNITANTITAULARA

v
o o |

19425199997 1AAUN1INNYL NNz lgnI1udifanssudasaaadausnulatinanay
Anflusasdnrinaunaliddalununguanu Inelmatianisdnmnifadl
- NNFAFLNUNINATNNT (Precedence Diagramming Method: PDM) iflun13a3na

1%

ANNNANNUSURI91169T]
o [ a ] [ Ql % o A a dl
. ANNANNUTUIRINANTINLULASA-11)-BUFY (Finish-to-Start; FS) AananssN
QI Q.Idl a 1 v v o o [~3 v
avBulAiie Nanssunauntnlanig1salilign
o o & a o o @ o o A a -
4. AHANAUFIa9RanIINLLLANEA-11-d1154 (Finish-to-Finish; FF) Aananssni
ANYUA A NFANFaNAWALAANTINABWULIN
o o '8 a QI U QI £ A a dl
A. ANANRNUSURINANTIN UL ENAU-T-BFusu (Start-to-Start; SS) ARNANTTINN
ANPUATLIFNAANTTNNFANTL
o [ a QI ¥ o < o A a dl
3. ANANNUTURINANTIN LU BN FU-11-d154 (Start-to-Finish; SF) Aafanssuy
e = A a ' ¥ o &
QLA AU ANANTINADUNTNE15]
U o 1 o a dIQJ 1 .
- nstseynaldinantiilardaan1sineIunanssu 41NN (Applying Leads and

a

Lags) ABNNINIUUATEI19T89328ZIAINITIBNNNININANTTN NAUNNANTTNNaY

o o = = Aa ' v o @ Iy < = a
NUNATANLTA V?@?Zﬂ5L'J@’]‘V]ﬂ@ﬂ??llﬂ@uﬁu’]@qL?@iﬂLL@Q?ZH%LQ@’]MH\T@\‘]Q%L?N

o e

a dgl Y o D
Aangentlpe lduAus AUz aznaInNislalATaNIg

nssziiuninennsi ldlunAaziangss (Estimate Activity Resources) tilunng

dsznnnuduounisldianginanl wsesdie sounefiumundesiazsiasldlunisntinau

a



31
a dI a o alld Z// o 1 a 1 v dl 1 o d’g
Aanssndanslssiduninannsnaiuinllgnisiseidiuanldanalasenisnusiuginnna
TnemAtiaAcail
- nsdindulaangi@isatnny (Expert Judgment) dnazldninannserlstinauas

AU AN LA UNN9TRINNIN U NN

- MFAATITINNGAeNNITIENTNeNng  (Alternatives  Analysis) aziinasiaanld
o A o = A A = o A Y a
NIWENNINHANNAINITD BN FININUUNIALDILATEIHALATEIANTNA L 191

4

LANFANNAW IIMNNZANALAANNTNAITNINIL

- Mne NI ana (Published Estimating Data) Wi kaanan1saiiiienis 318019

u

17 ! 730 ' [ :’/ % o c dl A dl o dl
‘ll‘ﬂ?:\l@ﬂ’ﬂ‘ﬁ“mﬂﬂl‘ﬂ\‘lLLI?]ZQ:ZVI?WEI’W?, MNATULAAA ’J@@‘ﬂq‘ﬂﬂﬁ‘m LATANHBLATAIANTN

a2l 11199191
N7 NN NENNTAINAIUAN9TULY (Bottom-Up Estimating) aznin a1 us
azdangsuldnsnennsazlstinadannninisldnsnansineaiuludaananinea i

o 3% = o QI A [ ] o a % ' o
Az WAaIin1saau N vTaUsudaga N ALK T AN AN

nstsziiuszazina il lunisaniivauueuiazianssn (Estimate  Activity

~

Durations) tneinqsuindayasiec undszunndaszazinainisaiiineutedusazianssud

She

WALARAY

1
=

- nssindulaanngi@enanry Inenislideyaniluesnsn unldlunislsviliuseazionn

a
] I

nsaiinenuanaarldsvazinainisaniveuimunzanvise nanunngaly

N1991191

&

@N@‘ll‘ﬂ\ill@ﬁ'ﬁiﬂﬁ\'lﬂ’]?,

u u

- N19U9TIHRAINLUANAN (Analogous Estimating) a4

1
a

11, Wnin Wrarddudaueslasenisdnwzinaaiuiiuen Ina e

UuiuguesiauLsuasfainuaneaiu

o o

- n9tsziiuaInAnFauls (Parametric Estimating) alddeyaansniuduwus
1 b 1 o/ dl dl dl U o o
721914 103a2841ATINITIA LATATLLTAU MINEITRINININITANUIUNN

Le121AN17ANNWNY, kazAn ldaneluiangsN



32

A

- N19UsTiUILL 3 9A (Three-Point Estimating) ABN13LTNEUIZEIZIIA1AINNNT

ANHUNIINILUNF nasldiainisaiineudungnrseszazinain1saiiuag

] 1
= =

eauunganazin g sananssu Tnaazaruansldainaunissnuans

to + 4ty + tp
tE - 6

W tg An szaznaiaadtazaiiunisdnidaandiianasy (Expected)

'
=

A d' = [~ o a . . .
tp Pa szazaIMmNITaNYTaa1FINgATUN19I1RANgsH (Optimistic)

tyy An szaznanianudulliduinigalunisinfianssu (Most Likely)

2 = 2 o o a .
tp AR ?ZEI%LQ@’]H’WMWWV]Q@V?@L@Q?Wﬂiuﬂqiﬂqﬂ@ﬂiiﬂ (Pessimistic)

N33R LINUNIANLTHWIATINTS (Develop schedule) ANNILHWILALANAMUA

o QI ¥ < Q’J Y v o © QI v ° < ] a =

Fusnsuiredugalnsanisliuds TnanisdprinunuwanuiBusulazdiaaesusdazianssu
a o/ daj
VEDEED

- nstseynaldoanlinarn1ineuaId) AeNIsAANILEBIUAENTsTINY

' 1
a ! 4

AanssunauntiniufanssuNaznisaliinazfasFuilanauntiuzaaunag

Aanssnide] iudaanaiminle

a & o v o a Y @ 1
- WHUANUNUER Wunsdnaiununisaniiuaulagasimiduuianawiuouai way

WnanssuwAazianssNNTessaiuTaaainiedn e lideuiuiulduues v

1 ' a Z// ¥ 1) & o ' o A 1 s 14
'J’]LL[?]@$ﬂ@ﬂ??3~luu@g[ﬁl‘ﬂx‘liﬂl‘ﬁVﬁWﬂqﬂﬁ‘ﬁ‘QNﬂuﬂﬁ‘@@’]&l’]?ﬂ LL‘]_I\W]?WEI’]ﬂ?SL‘Qﬂm

NIAILALUELINLNNTATLTIAINTT (Control Schedule) WlaviliTAzen1samnan
dni3aqancldmuuneildimuals Snediafl

- nsdeziludez@nsnan TnantamiAtA il sUleauaetNlel (Schedule

Variance: SV) LA AN ST AL s ANE AN BN (Schedule Performance

Index: SPI) A5 ULAALIATATINITINUUNUTDIUFARE NN



33

E = 6 1 g a 6 1 a
- nsltllsnnsNAaNNatnasae Az ldllsunsnAaNRqmasiqalun1InTIaRARIN
NANTTANHUINWBA LA ANEARDNNI AL ANNITONLINTAINIUWANITANTAU DI

A = dl = 9 dl Y A @ 1
Wraa1atn 1l auulasuniuuen [Hunaz a1 g uTaiFaN LR WL

A1rUTuITRuaulssnulasaninialdga n1saaiuaiulvdnianqa s

swlszanamliFunnseuiRnn A N A N HWULARN LIRS

ATNTINIUNDNITUTUNTRWILL Tz ATINNS

1. N9UTEHURRI LY e

2. NNT9ANININ LU TENDY

3. NMIAUANNUILLTTHNY

9107 2.11 uHUIN19A T ERUNN9LEMIAL AN RS LLsTINUMIATINNg

a a A 6 1 730 dg’ &
ARG EAE TN EE2 Nt m@mmmmmmhmﬂmﬂ\ﬂm\‘]miuuwugmmwmﬂ@

dld 1 =2 o dl 2 dJ % o =K K
NNBYIMNNITIN BHURIAT NN DN INe N INa M W IATNNTS T9REFARIANENNNAINY
a

o a X o Y = F d vy
mmm:mmm@m:wmuﬂuimqmimmmzmLqmwm@%mqmumwm%LL@:

o—

1 1 v v 1
Anlganainnay Inantslszituandanalasanisiulnguinazninisdseiluldn +50% na
) a Zj/ o i// [~3 ] a 1 U dl =3
100% Tun1snn1sdssiiuaiawsnuadanniiunasninisdszsiiua ldanan +10% o9 15%
dl v [ t% 1 o g %// zd a [ % d”
Walauanialunissuliusugnunnauielimanasa
- nesindularesdidaaannyinanasinisudsdiunndnanAtussinidaauulasly

=2 ai [ % s = di 4
saunensilasuutlassavesiangnsaisonneadnnuilsdsiudus n1sli

1
=

v
Juasngnysndulativazinaindeys



34

- nsdezifiuannuuasas Insazlddeayaaintassnisniaauiman Anldans,
o dl v a o a a
FLETINAINITNNNY, BUIATesiagenIsnlndlAeeiy Tunisdsziiunisdsviiu
T RICENRRE)
a 1 49{ ¥ a I a 1 ¥
- msdszilinannanelnuu arldnnsyssifiuainyafAnaedsnanisnanssuas LAy
49( [ o [ a o dsj 4 1 o
sousNAusTALLUlUANAAL nastlsniiiusadnenisiaylimonuusiugnlunis
- = = - o o =
WeNIININLHEIAINENNTAITEaziae AWl NsTALmEnEiL AN s H W A

Tunjuazianududaulusazianssy

- NNFIATITIIIAINIUAILNITAUBTIANRNE TN (Vendor Bid Analysis) Az
Yo ) ) dll o | o = o o
FFumuiInsaues AN Laani s weti lidusonFaumaud iy

n7Uszidulpsanig

NN99ANIRUILLUIZNNTS  (Determine Budget) tuduAaun19990990N19U 2l E0W

P1ANLTRUsaTiansTud et lidugunasldanaRulasenisTaelimalinfsil

| [V \ ' [V | '
- nM99ausaNAlEaNe (Cost Aggregation) Iaeinissausananldane luumaznguany
il 1d uszaungeahl
- MsaRzidnedeyadises (Reserve Analysis) iludayadnraaduilialuns
a = o o o o nll a dl QI -(1{
anlaureslasani1svTedisesd uiudnsuanilasuRunsnetsasiinauly

AUNARTINITITDI5UNTI AL UL AR LIIANI TN LIAN LIRS

o Y

- nssindulaanngi@engnny avluatiudnddscaunisallulassnisdnsnineniu

'
o A a L3

UNAAATURANEIIAWIUL 89ANT uazgRAUNIINNaz N9 lssIduANEE
dmiulasanistiu
- nstsziduannnislddayaainiasanisluaie (Historical Relationships) agld

fayalasanisludnsniziheaiuluafnaniiinistszidugmanenm

N17AYLANNMILUTTHNRS (Control Costs) udumnausendnen1snibiuaiulasnig
A miuniemsasamNuaraneaunsliRuesdaseanisdnduluniudugunisRunlaans

v A 1 d@l Yy a dl Y1 [ % Qi o o o dl = Y a
1QM?@1N Gﬁ\‘i’ﬁﬁilmﬂ‘ﬂﬁﬂﬂﬁl’ﬂ\iLQ‘H‘WI%@’]EIT]JMWNQNVIVI’]ﬂW?"’QﬁVI’]?’]ﬂQ”Iu FININANIF L {1

D

! dl 4 Dd‘ k% 1 v o v a dg( o o Bn// o
wnndntdaeunulinafesdiiugisunalunisndulaaullauaidudunisensis Tny

[ %

fmatialunisraunuRulasan1sf

ZDe



35

- AIneNInins 8K (Forecasting)  agldn1swannsaddanainisldans S

TATN179719 NN RuTaaa tanaziduanunumin g

£3

- ldsatiadnilsz@nsn1ngda9aLan (To-Complete Performance Index; TCPI) 14
o a a dl Y o % a d‘ o =
ﬂ’]?ﬁqu'.lfl(lﬂ’]ﬂﬁ\gawﬁﬂqwsﬂﬂQQquqqﬂﬂquW1@Wq1ﬂLL@QLLﬂtﬂﬁ‘zLNuqqumﬂﬂLV@ﬂ

lUfeauinsanng

o TR PRI ANV PR Ta P

NTUTUITUAININTBIIATINAT TINTNNTZLIUNNTAILANATUN TN UUAY
a :J/ dl VG| o [
Aanssuduie Wduldmudnguszasfuazidunneresinsenisuarainnsaneuanes
U %% A A v o dl v o Ul 9/?/ % o %
AYNGRINIsTey I uTaNIns g uviedenuuai dnnasiulf LAt avsesiinisaing
sruunMsLIsulasans Waenrdesiuuleuie uazduneuljireu lnaazsesdins
dFutlpenszuaunisinauededaiiiaaia linunineesiaseniadluldaiudnglcasd

Tnegunsanmuelasesans T saua N W FAaN

ANIINTURBUNTLTUTANINIIIUIATINS

LS| 1 N9 WA N

2. N99pAFNTTULLEAUADININ

3. NI9AATNITUUAILANATUNIN

77 2.12 Wndan19A I lNIUNILITINIAIMNINTATINNg

N9 NUNNUATIAIN (Quality  Planning) A£1i1N1938YITALAINNABINITNG
AININ A1FuTATIN9UTERARAIY TAEN19919uEBIUAININTUAZ Aada Tun g b
% o dl -dl o dl U Z// = o
NFANAUALN99 1NN esanszauagnunni I lulasenisduasiinalaensaiy

HAANTBNIULAZITEZ0A TNAHLINUIATING AzENATIATWNNIIUN LAY



36

- s sisuuuarnailszlagil (Cost-Benefit  Analysis) AaN1931ATIEY

4 7 o o dl &
mﬂfmwimamimmmu@mm‘wmﬂwmim%muqmmnmimﬂuumi

o 5 o A % o o = v P
mmusmuﬂﬂmgmLL@vammmimLuu\‘nuzﬂwzgm‘l,umunumm

- FUYUIBIIIUATUNIN (Cost of Quality) azANTleszAUAMN INTasTud ALy

IngaziinstlesiuliliifindeiesFawirennninduauliiiuninsgin

mﬁmm%’wizuuﬂizﬁu@mmw (Quality Assurance) uiUmaUN1IAIIAADLNIU
o dl £ Y G = v o
mmmuammwmmmLmzmmmmimm@mmﬂﬂuLﬂiﬂﬂmummgmm@m@muumm
o a dl = a o dgj
N19ANUUINY BINNALAGNL
mim\‘lLLNuLL@z'ﬁTm@"f’]\ii:uumu@u@mmw (Plan Quality and Perform Quality Control)
N1IMIIRERLATLNIN (Quality Audits)

N1TIATIZUNIZLAUNNS (Process Analysis)

o v . A
NMIIAATNIZULAILANAMNIN (Perform Quality Control) ABNIZLAUNITATIA
AnANLATTUINNATesuAN LA AANIINN TN LN ATIAAR UL ANENINANT

o = ¥ 2 VG| o dl ¥ = a o dw
VIWQ’]%LL@%Nﬂ’]?LL@\ﬂVLLmﬂlﬁLﬂulﬂmqﬂﬁ‘zﬁ]UQMﬂ’]WVlmﬂx‘m’]ﬂ\lL‘Vlﬂuﬁﬂ\iu

- ldnnsgunneanial (Statistical Sampling) t1UN19APIAABLIUULLANIHBIRINNNT
dl 1 a G al dl £ =3 U 1 dl
Nlundaznanssuviralasn1IlaANFAaIN1IATREBLNIN A9 lEN1IguRTIaLNaan
AN lE AN A UTaLNNATI NI AdaLTuarAaduluunanaadliaininld

ax 4 X 2R 6 saal Ao
Qﬁﬂf]ﬁ"ﬂm@@lﬁnﬂﬁ“ﬁwﬂmuﬂquvLm@QImQﬁﬂq?d;N ﬁlﬁumﬂ’mumiﬁﬂmmu\ﬂu@ﬂAﬂ’]W

. = c Ay o X
- NN9AIIAADLNNY (Inspection) HIUN1TAIRABLNUANHULLINDTUT LFAT19TUNN
sontenzdanmunwluisiazianssutas e liusaumuiuhldanininiagsan

2a41ATINNST

ﬂﬁﬁ“i_l?‘ﬂ)ﬁﬁ‘ﬂ'mllLaﬂx‘iﬂ’ﬂ\‘iiﬁﬁ\‘]ﬂﬂﬁ‘, NNTLTVIUFAGA %@mﬂmqm? UATLITUITNIU

o v v

4
@ﬁ%ﬂ@ﬂ@’mﬁl‘ﬂﬂiﬂ’i\m’]?

ﬂ’]ﬁ“]_l?‘ﬁﬁ'j‘ﬁ'ﬁllLaﬁlﬁﬁlﬂﬂiﬂﬁ\iﬂﬁi ﬂ’m:umm@m NIIAANITINNUNY N1TIATIEN

ANHIAENTINTINNIAARINLAZALANAYINIARN A aNansznUsetAsans Tud syl



37

=

drazifluinlilasinisandn Ruendszanunldlulasenisifiundnléiunnseydfivse

AUNINLAZANLAaAFE AT AN WAL quTULACAILIARaNTUE N199ANTTANAIN

duldldlunsfamnnisalinuausalasinisaiunsnaninliniuuumiesail

AMNIINIURBUNNTLFIN A ANNIANLAE TATINAS

1. ﬂ’]?"J’NLLNuﬂW?U‘%M’]?ﬂ”J’mLaﬂ\‘I

2. NM99YANNIREN

3. M3AEANLAEN T AINN

4. n9tAziA LA T EeFunnd

5. ﬂ’]?’)’]\iLLNHM@UII’%ﬁQ’]NLaEQ

6. ma?'[?lmmmmzmuaummlﬁm

917 2.13 BUEINITANEUIUNNILEMIAANTTA MR

NILEIMINUNNIARsededslAsaINNIsINDeNszLIUNNIdnnadayaTasenig e

4

P liannTulaliqdndanarealatn1s8 1810459 ARLAY Wanane dennanazniansle

u
a a

1 = Aﬁl Y o [ % dl a ] dl ¥ ]
AN IZANTNIN SINN@ﬂﬂ’]ﬂﬂ?\m’]?ﬂ'}?@?ﬁ@W&?ﬁ‘lﬂﬂ’]L‘W’ﬂm@m‘ﬂ@‘ﬂ'&qﬁﬂ@ﬂgﬂtﬂﬂﬂ’]?mqﬁj

a

£ % = o a va g 7N al :I/ &
Ifunnsuaiiulasanig fldauladoudalulasanisisnialuwaznauanasdng n1s

o

dl ¥ dld % [ dl 1 va v al dl =
anansdayanauazgniiasaziiluasniudensdeiuiidsulddoudslulasesnismenaiina

o o

v
mﬁ@34@f1ﬂumﬁlué’mmm;ﬁ‘mmmmm FLAUNIININU ANAINITD TUNITNNU LA e



38

dgl =R % dl v a dl a a ] dl
ZWN'WEW]LL@\?VL@ENF’]Q’]NW@QH’]?V]LL‘V]“’\'EI‘\HI@QIF’]?\?ﬂ’]?sﬁ\‘m’]ﬁ“i_lﬁ‘ﬁ'ﬁ\‘ﬁuﬁl@mﬂ@ﬂ’&qﬂﬁﬁ\‘]ﬂqﬁ‘

Y o

ganugoni lasa

nMwsnduRauNTL3sRnsedadnslAsanIg

1. nMaszygiaulidnude

2. ﬂ’ﬁ")’]\iLLNUGWUHW?@@@@%@@’]?

3. nsuananadayalnsanig

4. n3dpnsANAIAN IR HdaulidauEe

5. NN39ANITUTZANTNINUDITIRNY

7U7 2.14 wandanisanilivanunistimanissnsiedednstnsenig

a o dy o Y ¥ o 1 A Yo % a o 3| 1 a dl
NITUIMIINIUARTAIAANINAINHINUUIEUNTHTULNNIRINU HAuaLiluaeingEan

)

Yy = A v ¥ A a PR g o ' A o Iy
zmﬂﬂﬂﬂqu?ﬂUﬂ?ﬂULW@Im@@uﬂqV?@U?ﬂq?VINV’]Q’]NQﬂm@\‘] m?\‘}m‘ﬂm@qmqgisﬁ\‘ﬂu 258k

e

wnuAga lupun neesduAuarLInIeg lussAunueniulduaznsaniunnsgu

$g§=

X o X o ¥ X v o o X 1Y A= A A ¥

ﬂuﬂ’]‘j‘@WH@@@@’N@\TmﬂﬂmqﬂqiﬂﬁéﬁﬂﬂﬁﬂLLﬁ@QQ?J']EW]NWJ’]NLm@ﬂﬂi@@quliﬂﬂ')ll@ll
v 1 1

ATUNIN TLAZIIANNTAINALNIY Tedaalntsvindryaunvinidulasesnisidyasiuin

3 u

e I AR UNTADININUAZATIAINNATT LARIIFINAYINGBINIT (Kerzner, 2007)



39

ANPINTURAUNTLEVNFIATIN U ATRIAAN9 RTINS

1. mmwummmﬁm%

2. NN99ANIIRTA

3. MalTaNANNANTUSAAFaLlsyAuUALAAN

4. n191lAn139pTasRang

2109 2.15 LHUEINITANTRUNIUNNTLINN 9L AT AT AR

a

2.2 91U NLN Y DINUNITUSUITIULIATING

ansuTmsaulasanisneafrsuiazinranisiulssazinaNnuuagd AR uLAL

fermunanfenisresgnAtluusazduneuniszednisesnuuy  ANFuasng ey

a

srUUNNILIMNIUIATINIardae 1N N9LENN 2 UIATIN T DTIUA TG RN LE Y

o c

1 1% | dld o [ o ' A dl
ulpsanisnaaiaflulassnisnudnaneniiiuneg [5]"3L‘ﬂ\112kl mmuimamﬁ‘@uj

v
=

AN NANNARTIARIAUTING TIN1FDDNLLILNIWNNAUAY TURAUNITNaaF19A Ldiauiy
v 1 ] v
UL AUAMNAINITNIDIFN NI ULAZADTUN TUNIT9U NNFUTUNTUNRTURDUNNS
eududen avsesiiarndilalungunierecusazfiesiu n1sdne1ea1funievineu
' o o a 1 o KR =K 1% = | o a '
AAUNAINITNINNUNALFAAIAI TN DITLELLIA NITUFIUAIABUNTANDUNIAANT TN AD 11
1 v
FAA999 L8RP NI UNUNNZAN Hun19T28 T a N1 90U sE LA AW
wazAldanaaeslnsanislies luAnsaldls nsldmaliavesduinnseulnsenisgos i
Aunsnannssulszanniluisiazianssueu aunsnarugusuliiiullauuausuacing
al 1 V| 1l U a a dl U 9:/ U o o o £
Hanunaw doglilddnisldRuifnsudsznnunladaald nnednviiuuudslaseaiienis

a S./dl Yar :’/ ¥ o a Y | Qi 4 14
UFnulAanIg N‘Vlllﬁ?UN@UWN’]HQ’]HNH@SW@\?@WLuuﬂ’]ﬂﬂLﬂuvLﬂﬁl’mLLNuﬂ’]uV]iﬂ”J'N1’J

a
'

LaraN1snALANAANI UL sz il AR LANINNNTAN TR UE NI AN UAA N TR

a o

! Yo ! dl % izdl o A a 2’/ o o dld
ﬂ’ﬂﬁ]@’iﬂlﬂﬂﬂ'ﬁ‘ﬂiﬁ’]’]\?LLN‘LﬂfJ FINFAANN LTV TIUTATNNITHUN N 1A U UL TENNAN



40

|
=

o Yo o o - P = o o o A v
wnalunjpalialiiulnsanislaunfazdnassiuauidmslasenisialaonuidnlanumuda
Tl 3usiaNnarlAiuAaadfia 11unN17U3 112971 N1FNLEUII WA AR AN lansari
Tuflmsneaesdasanisisaingniuazfiumunnazinlasenistiu vinnnsutisiazeniady

o/ 1 dl [~ U o
Nuudnay 9 ulas uesesna i Wudu Aannsszydhunnsuazszazinainig
AniugadusasAiangIINn1In1eIL 4aneulsennilansanig ANN3ALANATIARAAIN LAY

%

szl HUHANIIANHWIY Wa lHUA5AR9ANANFINNITaIgNAT (Jia., 2010)

U0 UNATBA AN AN TR UTAT NN TR/ T A UN TN e NI uAY
928ZIIAINNTANTELNNY 112U UAMNNZaNazTN199annaunazEulaTaniT 39
Tazannrdauluniinnsnaunudslasednaaasianssu lulasen1snianaiden teei FauLs

o

Fuaualinganis N199ma3n SN NINRat19a A luATILsNTHa s a M9 1T A AN W11
wazih lldfuanaianalilaanisldninennsetinaduAinazinisAur e susu
@ a v v «:1' o a ¥ s @ oy =) ]
15940 FNAUTIGA TTLIAINNIUATANTUNITUAATATINGS WAL TINGA TINDTIIN
) v o a k% a rdl wn v o dld 26 ¥
2a9n19n19uLAun Tl s iR unasaspannatmasive 19 laU3utuninens il 19 e

AR ALATHIIANNNINNNUTRS LAIIUANSAAHWELNWA TEAMUA TS (Lan Li, 2009)



41

unn 3

nsAnsszuuiaqiuuaziuananissulganisusmsaulasinig

o & o a
3.1 mﬂ%ﬂ STN ﬂu‘uﬂQtﬁ\iQ'\uﬂ 5mﬁﬂ o]

UsEmnsiAnenesaiie ieuiuan n.a. 2548 ifulssanundnannai dszinm
ansaaussivAn dadudaudsznevluirendnin ALLnA0 ThenTnANAzEALATHA R
L‘ﬁlmgmmw ﬁqﬁfmmﬂugﬂﬁ 3.1 %q§q®gluﬁﬂmLuuiqmmz€uﬂﬂﬂ ANLANILAINA 81108
Wee Sandnsrees IAFUn19FuseanInsgIu 1S09001:2008,  1SO14001:2004  Uaz

OHSAS18001:2007

o

WNHARAUTII99 19991

91I7 3.1 dimel



42

3.2 WHUHAIASIHS19R9ANS

139 AN129A A UE IATE F9a9AN TuLa AN AT uN TN uTRd AR LW Tasd

anugnesun sUFEMTug Iiulauisuasidnisaussum Tneasnaunniaeuuznis iy

[ %

U3281UNITNNITUINNIAUALTUITIULATHEAAN94UA A NHaTF U919 uLas

a 3 ¥ a o a oA | o o dl
IAINT L’Q’W]‘Lﬂ‘ﬂ‘ﬁﬁlﬁlLL@ZWHT’N']M?J{]UIflﬂ’]i“i]’lﬁlﬁluﬂqiﬂ’]\i’]u ﬁNg‘ﬂ‘V] 3.2

BOARD OF DERECTORS
MANAGING DERECTOR
[
fheanaaz e FhomsiSuiaz Fhenanmu
a wa a o 7
mMInan Uiians STEVRERRITRBN ol Haznagns
[ ] o 13 [ 1 Yo 1
é’ﬂﬂmjpﬁa é'ﬁ]ﬂﬂ]j é}ﬂﬂmi é'ﬁ]ﬂmivh&l Ej‘ﬂﬂmﬂhﬂ
MINeLa T599u fhotina AUUTHIS NUINUNY
o s
MIAaIN 'l nagns
] ] Yo Yo 1] 9 o 1 ﬂwﬂﬂ‘ﬁ
thens dhems || Hoams Avansthe Aaamsrheny Y
Y el rhanan Fouti1gauaz 1lasasge1Frzeusiy HAUD
\ 1A FY
Anlsz szing NIy ﬁmmé'ammgﬂmmw yuaeum
| [ [ |
AINT rnssedn AINT 3AINS AINT IFINTO1BIL 2AIN3
dhewda || nazuIums FoU Tnsams AN auiaay nu
Wan 1139 AMUNIN danadoy HY

9117 3.2 unuislasea¥enAnsanglsesu



43

3.3 WHUHINTSUIUNITHRR

. = ow
WHIEFTHWTUTII A

VTTEINIA
4 ﬁﬁuawﬂnﬂmm‘m1
: n

717 3.3 nezuaUNTNARLealsNeIY

]
|ﬂdd a

mmm:mumm@mﬁwﬂﬁ

k1l

[ %

12997UNIUANHINAIRINITHANZNTLAN 66,000 FFD
3.3 dinsldansssurasnansugiuanag 2 18 NITUIUNITHARAL BUAUAINNNIUNANTFN
[ PR ' 1% ' = 2 9 ~ ) P a ' o o
Fuatian 1 oralawdigduuieeianansaeduneniinisiinguunineu denneludads
Uffzen lwssndndedaaziinisinaanduludel Jisandaenishegoyoyinis uazinle
@anaanandhlfanoagaduansiall “ARINITUAIINNNIFENATFIFUTTAN 2 wazn
= o 1 -dl ¥ o v dl Y a o I's v o ¥ K 1
NNTHANANTAN ANNAAZIULAZIIAN AN WAL W lANARA T AN AN INLA LA AN A
delddendoasranarsnandneidugaing inaliuaninuazanguu)inani el nau
daldifunduiunandue wazdeanasald lnafinnsdntdagsdadiudszunns 75% ann
139 luATaIR0 Y Lazan1sNanS g lulssnA  90% wazFNelszinAan 10%
d? 1 o dJ al o a o 1 dl
eETUN1IAAIATININTINUAZENNILFULIPNILLIUNSHARLAZ SE LU ATLIAURNC LiVe
Futlelsc@nininlunionds waziiesaafuunun13 1818 NNaIN1INaR TUauIARTINN

aanu lugtuuue3lATaNI96eT



44

3.4 FEUUNSARASN N1FANERIUTATING waznsussaulasansluilaqiiu

N134na5191A79N19989 1999 UNITUANHIATNINNFDBNULULILATINUNLITUIIND
nisrasulszanunisativulutashaugannan - Auenaurestnauuin ianaz1inn
n1saeauNFsutlsziimlasanisanauznssinisgannis liviulunisdssgunssunig

1%

v o A ) d! [ a
Jamnnisdszantluimen naranredynll man1saniiuaiulasanisiarni1saduAniaenig

)

¥ o ¥ o [~3 dl % 2% ¥ o dJ %
shan lidufaninununldiauelinisanznasunisgdnnis Gan1sairelasenisay
Suiegeulng 3aanstasents B9asiinistlszaiuanuiudaans wazgaan1sununenee 1ive
¥ dl v o a = o [ =3
aaunndeyalasanisiazdiesnisnniiunisluthudszanudnly uazriinisAneman
duliddaniu Seunlassnisniauanntiuiauiduldldnasinisaniiunsfiazinig
AMN1TBLLIANITANHUIIUTATINIT N19IUNUIULATITEEAANTHBIUTATINIT kAE
dszidusndszannazldlunisantiueulasanig uddaniuuunefuine eyl mE Y
sudszunmunisdannlasenisdszaniaaly Inadaulnglsssuasilnsenisfidszanns 20

TAsangsiall uariaulseunns 351979 20 — 30 AuUNEaT

o/ v o = v a o o/ dl o
pagan ez Uszantuaan193ranslasan13aenIn1an sz guinennng
192 iuAMHNLAEN N19LFUNT9ANTITANNILAsLLLAY AauNazin12BNNTATaNNT 1NaTaY
v o 1 o o dl a Y o v Yo v
1MINM9suLILLAZ I YUATELIANIYINUNaZIBEA WL 1asTAs N sua v FuLma 16
nausiall n1satuaniasINIstiuarinIsAnmNANALNTN AN R AW 1T

o Y

= @ o ~ Y o A4 2o | '
Q./IO.I’W@@NGIJM::%‘];Lﬂuqummummm‘\‘leﬂQSﬁ\‘]M’mﬁj?uLm\l’mﬁﬂaluﬁ?z‘mwﬂ’]ﬁ‘

o

Se

Az liln1naaaUs 19191981 HUIUTATIN 1T T AT N1TAIE NI A BUA

| dl ¥ o a o © 1 a dl [ dl 1 o o =
qmmﬂuim&mm%mmmLuummmmﬂwﬁqqqumLmul,m‘ﬂwm‘ LW@%@NU’]@N‘U?Z@W‘U

EXD_

(33

<

Tufazn lilasanistiuluanunsaaniiunig wiau luthulssan i

nstsziiusudszanmulasenisn il ldanis@auunuuasdszguiiensuaauiam

!
=

AwsiaanIs i Il Idvinsanisdagnazldlulassnisaanuinaw aeinlaulssunn
o a a ' Q‘I ¥ 14 1l o dl 14
nsaniiulasaniaiundnlaosunuliuasldfinisuiausuaes Instument Nazldlu

TAzan e liiauszunaiunulans

3.5 tAsaINaNaz Il un15Us 159Ul ASIN5 D915 UNT AN TN

1 v !
ma?u?‘ma?muimqmi%ﬁmu%uimﬁ@ﬂﬁu FUANTZLIUNNFENAUIATNIS

(Initiating Process) N7<UaUN1799LNNU (Planning Process) ngzuUauNIsANTUTATINNg



45

(Executing Process) N9UIUN1g ﬁmmmmmw@u (Monitoring and Controlling Process)
a . = ] a ¥
LL@Zﬂ?&U’JuﬂW?ﬂﬁIﬂNﬂ’]ﬁ‘ (CIOSIHg PI’OCGSS) SINLLM@Zﬂ?tUQuﬂ’W?@ZNﬂW‘J‘I‘ﬁL’)Z\]’]LL@::
o P e \ = o , ° = o
W?Wﬂﬂﬂﬁ‘[ﬁﬂ\‘iﬂusluuﬁlﬂﬁitﬁﬁ‘ﬂﬂ’]‘j‘sﬁ\‘iiﬂﬂﬂ/ﬂiﬂ@’m’]ﬁ‘ﬂLL‘LI\‘]ﬂ‘é‘Z‘LIfJuﬂ’]ﬁ‘WN’TL&LL@ZLQ@’]L‘ﬂ‘lﬂ,ﬂﬁ\‘l

o 1 % J d”
AIDEINATURNU

ﬂ’]ﬁ‘ﬂQU@NLLﬂtﬁl?fJ@a@[ﬂ’m

nIzuUIUNIT

AWLNL

33 NITUIUNIEN

NTeUIUNIT N
il

NFZLIITUNNTANHUNHK

717 3.4 ngzuauNIINITLEIMNINUIATINTG

a | dll | dll all v
nszuaun1sUTnIsulasenisasiiuniamenlearednszuaunssiee ineiiazla
HaAnsBasusarnszuaun1sNn iunadnsaasiasenislungn lnanisnszusunis
13 seuiuaz lduaniulne@ude wiaziin1g dewiuniwicludessazinaivreianssunisg
NU HAadNFIasuFAarnszuaunistiufazdy Input a9nszuqunissely auaulaganis
N92LAUNNTLIMN TR TN TANIELNY A2 HN12AHRUANNLELA AN ua 1S

P a = ' Yy = o o o o
WAZUINENTU AL ULL AR URNRNANTENUAD LN NN UALABINN1TAAN LN RN AN
AtiuulAadadun NN UsrasAastasenig Inadnisdssgne ldnatianng
Inulasenisan Project Management Body of Knowledge UININN9419991LNNT
] o dl o [ o VG o dl
neutlaqiiuierinnisuiudgsnssuaunisieuliiiuldmuuaunuuarss g nnng

TaAandald



46

A o ey v a P N P
A19NN 3.1 LLMQVH\?LL@gm@@Wﬁ‘ﬂiﬂ@’1ﬂﬂ']Tl_lfl‘u']ﬁ\‘lquiﬁﬁ\jﬂq?m@QUﬁ‘HV]ﬂim@TﬂﬂqL‘].l?‘ﬁl‘].lLV]ﬂU

A1 PMBOK
- 131 NN/
WIARYBY PMBOX iy B UNEILIR)
naelAne | dfudsa
1. N1FUUI5LIALASINNS
1.1 NMMUUANANTINNFTNNIU
- ldnnguiaRans TN q
-\ usnan Rolling wave planning Y
- wuunasy B
- Idnnssin@ulaanngidanaigy X
-'1§i378n19AaN39H q
U o a =
- lfpnianmuza9INang sy Y
U =
- 1A318N TN q
1.2 AAAFUNANTINNITNIL
=l v as = y v ad
- HNFRFLEUNINATNNT laix AN | AF1UEUNINATANST
. A a | y o .
- 7AnsrAaNiTenleanang TN lais NN | @519 Net Work Diagram
- Uszgnalldnisiiuazanianssy Et nin | dnsuazannanssy
- a59TA TN I laix AN | @519lAadneeny
-laupsanulasednaingsanig s x| Telaseineeny
o v o o =
- enansiuass EY
1.3 Usziluningnsnanssu
- M@enanoysindula f
- ldnn9aAzinnaLaan q
o - - 14 Production Rate LAz
- nawaudayanislsvidiv q

Unit Cost lun1stssidiv




47

A o ealn o a P ~N =
A19NN 3.1 LLurJ‘Vﬂ\‘iLL@25N@@Wﬁmiﬁ@qﬂﬂ’]ﬁ“i_lT‘Wqﬁ\‘ﬂuiﬁﬁ‘\?ﬂqﬁsﬂ@\?UiHWﬂﬁ‘MWﬂHqL‘LG\?J‘UW]FJU

iy PMBOK (5i)

_ U3 NN/
WiIARUEY PMBOX . . UNEILYR)
naelAneE | Uiudsa
- I n19ts T U LILANS T UL Y
- M lsunsny3unseuiagenisg Y AN | 1ldsunsu MS Project
- lptayamnuFasnisnineng 1ain NN | Resource Sheet
u
. . 5 Nn1sLszidiunineans
-elasaaFransutialnseadng . oy
. a5 gounLdUmaUNIg
nFNeNg _
1721119
3 U % %3 =
- Iienansyiuade Y
1.4 N3UILNUTZLLIAINITNINY
- @enanysndula Y
3 . . ~ T aniugdangnnyann
- nnsdssidnannuuasans q .
n17UTNE LN LA
3 o . Hnsdszidiunisld Man-
- ldnnsusziusius X .
Hour AUYFuN04811
3 . L T aulunsiindiaonu
- ldnnsdssifiuguy 3 qm 1ai8 y _
RN UBINANTTNES
- En193A3Z A A1984 (WD) i
3 R . T aulunsiiniiangnu
- Mnastlazifinuuuy 3 9n [Eth | R
LALNTDINANITNEN
- ln193ATZR A d1784d (LiD) Y
v a o a =
-ensdsviiunaninianssy q
3 b4 % %3 =
- ienansyiuade Y
1.5 NFIANLNUNITNINY
a 1 1 o QI a c a a
- NMIIATIZLATITNE LI 1ain VN | Bszvilduniaingm




48

A o ey v a P ~N =
A19NN 3.1 LLu'J‘V]f]\?LL@gm@@Wﬁ‘ﬂiﬂ@’1ﬂﬂ']Tl_lﬁ‘uqﬁ\\?quiﬂ?\?ﬂ’]ﬁ‘sﬂ@\?UT‘Hmﬂﬁ‘MﬁﬂHqLL@E‘UL‘WHU

iy PMBOK (5i)

_ U3 NN/
WWIAAERY PMBOX iy ERUIE)
o q
naelAneE | Uiudsa
- F5&uNn19Ing A (CPM) 1ain NN
- AFvinslding A [Eth Tdvin | 1438013 CPM
o [ [ 1 QI
- N9ARTEALINTNENNG [Eth VIaTEY
= a el
R _ » . HnsaNNAWANTIN
- AAITIANIUNTOIAIY What-if Y y
ADHIARI
- dszensldni9tin — munas v
N o = o a o o A a
S BT TR Tads s | ldn19anedniFaeianssy
SGEGRGITINQIGIT [t N | dAsesiialy PMBOK
3 Y TeTasstnanazidunig
- luamaulazanng Y R
ANOFANNLEN
v ¥ 1 tal Y ¥
- Idug e 13 N | lAdugiulasenis
vy =
- lAdagyaunuanu v
- ldenansviuade Y
1.6 NIATLANUNLNNININAY
3 . . FIIRALNA LAY
- lnnsmsnantuds@ninamn Y
WL
-Apaziannuetlan Y
= o A a
_ . oo | @annsvindeunseuas
- dlsunsnszvnseulasanig [Eth NN |
ALUNLWIY
- ApszianIuNITnIsae .
Y
What-If
L. . HNNFLIIUEWIUNINGY
- N DUAALNWIY U Ay
MAATUATIAEINT L




49

A o ey v a P ~N =
A19NN 3.1 LLu'J‘V]f]\?LL@gm@@Wﬁ‘ﬂiﬂ@’1ﬂﬂ']Tl_lﬁ‘uqﬁ\\?quiﬂ?\?ﬂ’]ﬁ‘sﬂ@\?UT‘Hmﬂﬁ‘MﬂﬂHqL‘]_l?ﬂ‘]_lL‘V]ﬁl‘]_l

iy PMBOK (5i)

_ U3 NN/
WHIAALEY PMBOX . NNIELIR)
o q
naelAneE | Uiudsa
- LATRINB N LANUE] Eth viiin | 1fiAzesdialiy PMBOK
- Uszansldnngun — AunA Tag viis | 14 MS Project diag
= = o
o . N3N UHAUAY
- N9TALIEAN TN INYRIY i
WY
o ¥ ' all 1 Y o o IS
- indayaeuiinnei U Tiviuads i
= Y '
UINHHAUAITINN
% dl = = o
- N93eazensiLlaeuuLlag i WHWIUNINAZENNITIR
UszauauauazilFuun
o a Y o o =
S PN ST L ENTQUNG AT X
o % o o =
- i ilenansyiuasi i
2. nMsusmIsnusuLlszanulasanisg
2.1 dszilinaytlsznnn
- e g @anTnyindula Y
R . . T ganiugidanainyann
- N9UsTiliNaINLUAIANY i ]
naEnHLEENU
T
- . . ADUNINIIANLIBIAUANN
- nrdszilinanneaus X » ..
EFLIWMN AN 8 RPN
a ' dy =
- M9sTilinannaneIuLY i
_ . . o | adldnsaeuniusan
- Msdszidinuuy 3 9m 13 NN 5
NEE
= a dl
_ . . An9sziliuaAniie
- NINAINTITRYAGN9D i o y
iueRsILaniUaEY




50

A o ey v a P ~N =
A19NN 3.1 LLu'J‘V]f]\?LL@gm@@Wﬁ‘ﬂiﬂ@’1ﬂﬂ']Tl_lﬁ‘uqﬁ\\?quiﬂ?\?ﬂ’]ﬁ‘sﬂ@\?UT‘Hmﬂﬁ‘MﬂﬂHqL‘]_l?ﬂ‘]_lL‘V]ﬁl‘]_l

iy PMBOK (5i)

_ 131 NN/
WWIAATRY PMBOX » . UNELID]
needAnen [ UFugs
e . T faNAUNI1999UN WY
- AR EA AN N X
MIVRADLADNIN
- nstlszidiusme TusunsuiFmnsenu g .o . _
Eth ni | Menansdsziingan
Tasanis
- N3UATEULALNLAURIIAIAN .
X
BFuimnn
P2 730 ]
: IFrnldanesansusias
P20 Y 1 a 1 o a
- lAn1dane luusiazAanssy Tadd NN |
nNan3su
= a 1 Y
. . - p HneaviaenedA liany
- Iddauszneaundnaesnisdssiiiv i L
LRILANTITALNANTTH
o 4 o o =)
- yinlenansviuasiy X
2.2 Apynautlssin
- n3auA lfAneAINNgNeY f
= dl o o
{n19lesusTnnuduiy
_ . . TRLLANIINNIUNBNA
- NINAPIEVATRUA T8 X 1 o
wasuuladldlainiu 10%
Y 4 a
visagnsuAnUAEURUAT
Y v dl v a ISl
- sl @y singdula X
dl ¥ b7 1 ISl Yy !
- ANUNgadesTesdRy AN X liteyalazaniaiin
= o o =
- NINAENLYTTNUNAR X
- Wugudse@nsnmenldaneg [t wn | 1 MS Project
IS a ' a
3 _ . An1stlsziiunnsang 3
- ANABINTRUYUIATINNT X Y
ANHTLITY




51

A o ey v a P ~N =
A19NN 3.1 LLu'J‘V]f]\?LL@gm@@Wﬁ‘ﬂiﬂ@’1ﬂﬂ']Tl_lﬁ‘uqﬁ\\?quiﬂ?\?ﬂ’]ﬁ‘sﬂ@\?UT‘Hmﬂﬁ‘MﬂﬂHqL‘]_l?ﬂ‘]_lL‘V]ﬁl‘]_l

iy PMBOK (5i)

_ 13w NN/
WRIAATRY PMBOX - NUNELUG)
o 9
neelAneEn | diuigs
o b4 o o =
- M lanansyivasy X
2.3 AauANA ldane
_ 3 B | aFadugiuanliang
- NNILTUNTNUALE Earn value Fy NN
[GESkN
e =
- NNIWENNTOY \
lin1sAqupnAnlgane
o da’fu/ a a o [~ = y 1 o al 1 a
- AIUTIAUTEANEN NI UAITA il NUAN | NAUNINITENNTNI A
PO.
WauRulasanis g
ndwudsesnniienlGivin
finsdasuudasrauan
- NIATIANULIZANTNIN X AUNILNLNLL sz
AZABININNITUAGUAZLD
sulseannunugy (Fagae
wasuulas)
a e =
- N9AZYiANNNLL 199U q
- s MlUsunsuusmsanulasenig Fy Aunn | Tildsunsa MS Project
' a a =
- NNIAUILANENINYRU X
- nanangadanldens X
- navinideyalasanisviuasic Y
5 = -
- nN9Fasranisilanuulas i\
- IUEBLEINUTATaN g I .
i\
Nuass




52

A o ey v a P ~N =
A19NN 3.1 LLu'J‘V]f]\?LL@gm@@Wﬁ‘ﬂiﬂ@’1ﬂﬂ']Tl_lﬁ‘uqﬁ\\?quiﬂ?\?ﬂ’]ﬁ‘sﬂ@\?UT‘Hmﬂﬁ‘MﬂﬂHqL‘]_l?ﬂ‘]_lL‘V]ﬁl‘]_l

iy PMBOK (5i)

_ 13w NN/
WHIARIBY PMBOX - UNEILUD)
o q
neelAneEn | diuigs
o 4 o o al
- i lienansviuasie X
3. MFUTMNTNUAMNINIATING
3.1 T NUHWNUANININ
AnsziA ldanalung
_ e - FIIIRARL AN TN
- NM3ATITAN kAN i .. 3
AUITAUANEBINITUAL
Standard 284LTHEY
o ) Uszidiuanldanelunng
- ANl UARIN N X
NARBLNIUATNNIATIIU
fnnsdszeneldlunig
- WNUHAILAN Tads DAY | nageufanIsHidunig
NAKBLUTAUYD
A o =
- MaFausuAUNIAggIY X
- 1 : Tddnmasessonis
- MATANIINAASN Tais I TEON I
inang
= ] ¥
. . - HN19dNAIAITUNIGY
- N9gudeyANNATA i
NDE
o S y ¥ .
- {99 s NN | 14 Checkiist
- FBNTUIMINUANIENTRAMNW Tadd VN | (eg. Lean, Six Sigma)
4. - y . IUNNFIANIAUENITHNT
- LATRINBLTUN T UAN TN X 5
EREE TN
- LNWULETUNTUA NN Y fonuuAn13FLNIu
‘al o a % .
- AN9INUATININ Tadd NN | 14 Checklist




53

A o ealn o a P ~N =
A19NN 3.1 LLurJVﬂQLL@25N@@Wﬁmiﬂ@’]ﬂﬂ’]?Uiﬂqﬁ‘ﬂquiﬁﬁ‘\?ﬂqﬁ\“ﬂ@\?UiHWﬂﬁ‘MWﬂHqL‘LG\?JULV]FJU

iy PMBOK (5i)

_ 13w NN/
WHIAALEY PMBOX . NNIELIR)
o q
neelAneEn | diuigs
- 91ENTIMIIRADLIANNIN Fy
o =
- Ul Fusanszuqung N
o 4 o o al
- i lilenansviuasie i
3.2 a¥szuutlseiunnIn
> -
- NIATIUNULAZLATEIND A
i
AIIRADLIADINN
HN19RIRABLINULAZEEN
- NIATVRFBLATUNINIIU Y wnansFesualiuiilaly
nsein lahiflulymn Spec.
bR ST ENN QTP
- NITUIUNTIATIEN i Corrective 138 Preventive
Action.
- mavinlideyalasanisviuade i
Y = =
- N73esrenTilasuLLlag X
- AUNWNULTINIUTARNs Y .
i
gl
- i liflenansiuade i
3.3 AFNITULAILANADINN
An9ld why-why
L . Analysis tneidigiinlunns
- UNUNTWA MR UATNANTZNL Tadd Tin | _ .
Pl PR E L PRI C g bIARE
ALIANANINN
a =
- WHUNNAILAN i
o =
- EIUEA9N i




54

A o ey v a P ~N ~
A19NN 3.1 LLMQVH\?LL@gm@@Wﬁ‘ﬂiﬂ@’1ﬂﬂ']Tl_lfl‘ur]ﬁ\‘l']uiﬂ?\?ﬂ’]ﬁ‘?]@\?ﬂ?ﬂ%ﬂﬁ‘fﬂﬁﬂﬂqLll?ﬂ‘]_lL'V]Eﬁ_l

iy PMBOK (5i)

_ U3 NN/
WuIRAUEY PMBOX » UNIEILR)
o q
naedAnmn | Uiuilgs
. . 14 Checklist/ gl
- N9ANIUARINN (Histogram) aix Taiin
NIATFIU
49
. . 14 Checklist/ 1fig
- WNWRNUARININGIN (Pareto) Taix Tainin
NIATFIU
49
. . . 14 Checklist/ 1figy
- UNUESLLUAA (Scatter) aid aiin
NIRITU
49
] a =
- NIFNNNAD X
L) AINTBNIMUANIIATIATL
- N9IATIAADL X
Nu
- NIATIANIUUALAYLTANIT %
. X
wanulas
- NIALANNITIAANIN i
NNIATIAFDLNTTONUTN
A = 4 1a =
- nMARageaLNTsianulLLas X viretlfjiasanuiiiesann
ADANINTBIIY
. . R LV NI ZER R HL
- N9IATIRABLNITAINDL X . B
AMUANIIATIAFLNIY
o Y o % =
- N9 Wty alasanisviuasde X
- nsfasrailanuutlas Y
- NIALEIULETISUTATINNg .
i
Toviuae
o 4 o o al
- i liianansviuasde i




55

ANA979% 3.1 Wraniauszuunsdanistassnisluilaqiiuirauauiumaiie
N19LTN39°UIATIN3AIN PMBOK WU NLFEMEsa1an1slseiluninansluisas
AANITH N1IINUABIUANNINILAZNNTAT T TEiUAIN N AdlAT e ATIATEY
PMBOK #nilszgns I lunnsizmnseulassnislunndunaunisinanuiva ldasnsaudlale

1 dl a g &l/ o a 1% o o—dl % QJdI o IS
dlasenisnazifintusntiuazannsaaiiunisldnudnglsraesnaiandslizainnn ey

TuguuuununlARsgLn 3.5



1. ldentify a change

2. Is it emergency
change?

| 2.1 Request next year budget |

.

3. Create Project charter |

Inform to plant manager
to approve and
implement the change

After Implement

and Organization

v

4. Full fill the MOC form |

Y

5. Evaluate/ review the MOC }‘7

&. Approve the MOC

7. lssue RFQ ‘

v

8. Supplier award

v

9. Kick off meeting with
contractor

.

10. Create WBS

!

11. Activity definition

v

12. Grant chart

¥

13. Resource usage/ Resource

levleing

—l

14. Create network diagram
and Critical path

" Are they have 3
high risk

16. Create 5-Curve

15.1 Risk reduction and
control

E

17. Project execution,’
Construction

E

18. Weekly/ Monthly report

9. Project progress contrg
budget, time and quality

20. Project Handower

Mo

56

19.1 Catch up schedule/
repair/ rework

v

21. Make sure MOC closed/
completed and keep the
documentation

! v
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- mum%ﬁmz%m?u?zuumﬁ’]méﬂ‘iﬂﬂ Utilities & Environmental Equipment
- UIAANUYe Plant Piping (Material)
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[ A) Heat Exchanger Installation ] l B) Piping and instrument installation ] l C) Project Closure l

I A1) Heat Exchanger Design

I B1) Piping and instrument installation I I

[ A2) Heat Exchanger Fabrication | | B2) Testing and commissioning I I

C1) Document submition ]

C2) Warrantee I

[ A3) Delivery |

[ A4) Support Foundation J

I AS5) Heat Exchanger Installation ]
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Project Manager
Worachet

I Safety and Environment |
Area owner | Wutthiwat |

Coordinator

| Project Engineer | QC Engineer
Kittichai | Siriwan

| Buiding renovation | | LG furniture installation | | Lab furniture installation | | GC/HPLC installation |
| A Construction | | Index Furniture | | Design@Iternative | | Agilent |
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PROJECT CHARTER

PROJECT TITLE : Renovation of Admin Building and install GC and HPLC Machine
START DATE $1-Jan-14 END DATE : 31-Aug-14

PROJECT BUDGET : 4,500,000 Baht

PROBLEM STATEMENT :
weeu @ raw material and product have a problem of the quallty and we send the sample to check

....parameter at qutside, It's has the cause of high costof quality cost. e

PROJECT OBJECTIVE :
To reduce cost for check raw material and product by outside, by install GC and HPLC machine.

To complete project within 2014, quarter 3.

PROJECT SCOPE :
.....): RENovate admin and laboratory bullding (LG raom, Lab office, Mesting room, sampling . .....
renenennr 1OBINING roOm ANA GEANA HPLG MACKING) | ....ooeoeeeeteenessteesesssensesssssssesssnsssessonn
L SO O A L e

L 3 dnstaliation of LG ofice urniture

4. Installation of Lab table

PROJECT BENEFICIALS :
For reduce cost of quality to check raw material and product quality parameter.

PROJECT TEAM MEMBERS :

Mame Paosition Responsible
Kittichai Mutisi Project Engineer Project coordinator
Sirwan Chonchaiya Quality Control Engineer Project coordinator of GCG/HPLC
Worachet Julawong Project Manager Project control management

SPONSOR ACCEPTAMNCE Approved by Managing Director:

VIT. 2-Feb-14

717 4.2 Project Charter 2@slazansliudpeanmsdniineuuazAnssiesas GC and HPLC
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Management of Change (MOC) Check List

66

L 2/u
e\ alh s Ha e

Title : £«

Change No:

™
\ &y~
Initiator : /)1

SR LAl #on iyt
Bu /f/md ad 5»,\'4:(‘ &L/ ERil 1ssue Date:_£9/2 /)4~
v

Target Date to implement : | /| o 14 :':/5%}

A

81 - Ay g - 24

Situation description after this Change/modification:
/

| f / /
s («..!’M thed ol vawdng

Type of Change: Chang Category:-
8' Permanent [J Temporary untl date: ...........coocveeiecciiniains
Emergency O Concem p £ Not P
This modification shall be dorie by: [] New Product N /
[ Small Project 3 Modify job { JM) O Validation | (@ New Chemical 4. ¢ b il #ido lak
O Others........ B BENIRR RN R L (] New Raw Material
gSpeaﬁcabon
: e Change Packaging
Situation uao'lptlnon before this Change IModification: ] Change Manulsciunng mietucion
Gy ababiad draslna [] Change Product BOM /batch size
M2 AT agrie A i [] Change Process parameter
! [] Change intemal spec range
(] Change Sampling point
[] Change test method
[] New Reprocessing / Rework

[J Change Filing/Drumming instruction
[ Storage condition

[] Transportation condition

[] New equipment finstrument

[] Modification work

(] Engineering project

(] New building

[] Change maintenance method (practice)
) New safetyienvirc | equip

(] Change SHE operating method (practice)
[] New administration machine /stationary
[J Employee rotation

[0 Organization

(] Employee

**If any change is marked in “Not concern process” in above box, please skip all step 1-9 and shall apply

other relative form. (Refer document no..................

1) Engineering checklist: Will this modification alter any of the items below?

ITEM ITEM
1. Equipment:
O Tanks [ Vessels [ Heat exchanger 2. Piping and Accessories
[] Reactors [ Column [] Others:
Yes No Yes No
11 New Equipment O 2.1 Material of Construction O m/
12 Material of Construction o a] 22 Heating (=] [}
1.3 Jacket/ Coil O o 2.3 Cooling ] g
; Specification (Diameter, Pressure, o } ] £

14 Nozzle:! Accessones D a 24 Temperature, Insulation, Valves) § 745 TM"A,LB/ 0O
1.5  Agitator / Baffles (m] n] 2.5 Access 1o the valves/instruments ~ @ 0O

Sealing elements (seals, stuffing, -
16 Casketeic) (m] o 2.6 Structure and Supports o [ 13

Structural Project and Supports \
17 (Piing, truss, frame, beam ) a w 27 Chemical O o

Safety device (Rupture Disk /
18 Relief valve/ vacuum} o 0

Reinforcement specification
19 {Structure, foundation) ] a}
1.10 Pressure vessel classification ] n

317 4.3 lnastTmsunalasuuladtasanislivlgsenasdinauiasinfaeses
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Management of Change (MOC) Check List

67

ITEM ITEM
3. Rotating Equipments:
OFans [ Pumps [J Agitator [ Cooling tower 4. Electrical and instrumentation
[ Mixers [] Centrifuge Others:
Yes Ma - Yeser, ( No
3.1 Material of Construction [m] @2 4.1 Material of Construction B D/' i |
32 Operation data O 7| 42 Equipment ] g
13 fﬁ'#::g]aemm {seale, and O = 4.3  Grounding f Bonding O =i
-
34 Safety device O B 44 Process interlock (] @
45 Control Program / DCS & PLC (] ra §
46 Rotation System (Fix/Variable) O =)
4.7 Instrumentation O E
TEM
5. Area
Yes Ha
51 Ventilaion O i
52  Lighting v g o
83  Area classification O )
54  MNolse Level O @ .
5.5  Floor and Platforms structural analysis J Ef

2) Production and Process Checklist: will this modification increase the potential risks related to

any of the items below?

If any of the item above is YES, risk assessment and Environmental Aspect must be performed

ITEM

Yes No Yes No
01 Reaction exothermic O [ 15 Temperature O sz
02 Reaction temperature O ] 16 Sample O d
03 Decomposition temparature O a 17 Addition sequence/Recipe o R
04  Flammability O v 18 Ermission O F
05 Toxicity O a 18 Static electricty O =
06 Corrosivensess [m] ﬂ/ 20 Pressure refeve m] E’_
07 Chemical incompatibility [m] a 21 Decontamination m] ﬂ
08 Sewage O (=] 22 Agitator / Baffles O &
08 Level Balch size O i 23 Rofation O i
10 pH O mj 24 \Wacuum O ﬁ
11 Backflow ! counterfiow O = 25 Other: a ]
12 Utlities O i
13 Raw material O r
14  Prassure O "

1 1 v 1
317 4.4 wnanstimsanunslasuuladtasinistiuilaenasdrinauuasfnfaeses
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Management of Change (MOC) Check List

3) Safety, Occupational Health, Environmental, Energy and Quality, Product Checklist:

ITEM

L]
0z
03
04
05
06
o7

08
10
11
12
14

Wil there b changes in the list of critical equipments that impact Safety. Health and the Enwvironment

Will there be changes in any process control parameter?

Will there ba changes in the Process safety ?

Will there be changes in the formula or specification of any of the raw maternials, intermediates and/ or product?

Will there be a relevant change in the new activities ?

Will there be a relevant changa in the water or gas emission, solid, wastes and particulates?

'Will there be changes in the Industrial Hygiene aspects (Physical, Chemical and ergonomic aspects)?
If the answer to any of the above ITEMS is YES, than Risk Assessment and Environmental Aspect

shall be performed.

Will the list of Instrumentation that impacts on the Product's qualty be altered?
Will the list of Equipments that impact on the Product's quality be altered?

Daes this change impact the product’s quality/Sampling plan /product specification?

Wil it be necessary to alter the product register at Regulatory agencies?

Is this modification based on any test or experiment made previously?

Othars:

DooOoDOoOoOog§

oooooag

SLERE

A

Q

BEY 80

4)

Training and Documentation of Process Safety, Environmental, Quality to be updated:

Update

B
o

Responsible Party

01
02
03
04
05
08
o7

Normal Procedure

Pipelines and Instrumentation

Operating manual

Raw Materials and Product Specification

Sataty data Sheet (SDS)

Risk Assessment Repart

Environmental Aspect Repor

List of Equipment's inspection and test

List of prevention maintenance and instrumentation

Area's training

Product Specification! Sampling Plan/
Raw material Specification

B|o|g|o|o|ja(a|a|a|q|q (7

Lay-Out

Electric’ Logicall instrument diagram

|

Equipment's Data Sheet

%

Legalization (Legal kog)

Aroa dassification (Explosive)

SAP data updale

Others

ojoo|jog|onio|jojo|oje|)a|jo|jo|jo|jolo

Dle|a(w|o|a|o

68
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Management of Change (MOC) Check List

5) Firefighting system

69

Consideration Recommendation
/g
6) Attachments
Name / Sort of document Responsible party
VA

7) ldentification of Impacts on Safety, Health and Environment Recommendations

Recommendation Responsible party
N/a
8) Additional considerations/Comment
Consideration Responsible party
Nra
9) Training
Concerned Departments
O Production
O Maintenance
0O Others
Evaluation Group Name Sigw-e Date
Production Manager W SR— //c/’ FE/5/,
Malntenance/ Engineering Manager Woradned Julau o r a/\ 2% / & { m
— v F

SHEQ Manager Atagen NAuR 28 P 25 14 I

Logistic / Supply Chain Manager

implemented change

Other area responsible party — C=
geep;:tar:;;:t manager authorization to implement Yoaso ¢ (.\J~ % {
Department manager acceptance to operate the “’-Rw - 6V M

Initiator accept : ’/{/’
e -

2% /a /i

Approved Change by: (Plant Manager) Date :

] a i o o o/ a %’/ lﬂl
717 4.6 lenansuTmsunnlasuuladiasenisdiulpeasdtineuuasinfasse
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. = o Y - o an
1{&@Nuasszuudiuainiad  MlseAan1inge (L) wagtnatuIng N/A N/A R
P B ayon
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sulsnlseviaafudadvansed  uazdadeawasiaag N/A N/A Plant
dM3uATay  GC&HPLC MyiaviAumatinodsiadl  (16u) /Rayong
nuaULuia
2AANUUAUL General Requirements Requirements for Working in TEX Plant
1% o v
vanuuunn Scope of Work/Related Requirements Procurement Related Requirements
Visual Inspection Function Test
uanmna
Lab Analysis Vendor's Certificate
AL
Manufacturing/Expiring Date Other ( )
50ﬁﬁaauuum Scope of Work Schedule Plan of Work
Auluauasian Reference Customer List Other ( )
daslaors | WULWHTA |

mnvitudssavAagiauana  asandagluduanan(ssudmiaNNuaEyasinuia’la) wiaussy  divue
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G1 : aausuiidv Wlaasisua

va o a = o & o o o
G2 : @LENILTAANLAN AsalvIuSudda/SuA1dn

G3 : ALFNLANNLAN NFHLIUNTIATA/FAFILURIUAILIAFDU LAZFUANINT

gﬂﬁ 4.10 wuunesuiesraluiauesaeuliulenaisdiinau (2)

72



nuaRau
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N8

wuunasusgausIAIIURAY

ADATUUARULININE mam‘ummu/ﬁafimumﬁtﬁmﬁao (Scope of Work/Related Requirements)

s1: iszanaas

LR E] [

S2: szinnaaswuninein

57 Al o
&2
[ [

$3:51aazidun (Drawing, Specification, etc.) uad Equipment fitfien2iag

54 : Hueaun1sKiIeIu

S5 : ANLAAU2AINNITNIIASU
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[23

TedfimnedmiuiAses GC uay HPLC uatizliimnisdmiudiesdjiinag (7) sonda

alz dg/ 6 o o % a oA ] A dl dl v ell ¥ o v
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A5UTATINITIINIAY 4,500,000 LN IaeiutielAsamI3799 4.1

F1999 4.1 nsutiasutlsznnudmiunguanusnee udsannldinieianis g Fumangm

LL@?JBZJ:?J’]EI LRAUBATIAN
Item Description Supplier Quotation/PO |Remark

1 [GC Machine Agilent 1,240,281.00
2 |HPLC Machine Agilent 1,765,811.00
3 |Shaker Machine Yamoto 159,500.00
4 |Renovate admin building#1 GC and HPLC room Eak Cons. 455,000.00
5 |Precision balance METTLER 81,900.00
6 |Lab furniture (Table) Design Alt. 233,600.00
7 |Furniture for LG room Logica 233,107.50
8 |Stainless tube and gas tube installation SSC 149,275.00

Grand total 4,318,474.50
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A. udfutlaeenans

B. 1Ai784 GC Ay HPLC

o

|
C. lfzlfimnng

D. gtnanidniinanu

S
a1 NuTenilevinals g

a2 naniiaviagtlsygulng

a3 sxuy itz

b1 9USAZILATEI GC

and HPLC

c1 Anmglse

LA389 GC/HPLC

d1 AmfalRzNneny

b1 AAAILATEY GC

nNANNYes Lab

d2 AAFNTUINGLR

a4 udResszgu

b2 AARILATaY HPLC

a5 7anlaied Lab

b3 NAFRLLATEY GC

v
c3 AnRtRZINg

= |
LATANLTEN

ab nauaiaa Lab

b4 NAdaLLATEY HPLC

v
c4 AF9tRzINg

e
LATRNTN

a7 MANTHaT Lab

b5 RAAILATEILEN

a8 YLTaNIINeN LG

b6 RAGILATAITI

a9 NaKNIaTad LG

a10 sz nAnes LG

all ¥aded LG

a12 fefulivansai

a13 yNurios GC

al4 szuulninsias GC

al15 N1aag GC
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AN9NT 4.2 N1F9ARIAUTUADUNITNINL

Tasvn1sdiulssanasartinoiunarfianeiaiay GCuay HPLC

7 Aansrany Aanssunaunin|szaznan|  Jusy
1 [e1dndatrdes GC and HPLC  |N/A 100 17-Feb-14
2 nu’%@mﬁqﬁmqu 1FS-30 2 26-May-14
3 |rentsasdssgulng 2 3 27-May-14
4 |szulWinasilseg 3 1 30-May-14
5 |audestlsygu 4 1 2-Jun-14
6 [Fonilesias Lab 3 2 30-May-14
fantisvies Lab 6 3 3-Jun-14
8 [m&wutisiins Lab 7 1 6-Jun-14
9 nu%a:'amﬁqﬁm LG 7 2 3-Jun-14
10 |rieriTvies LG 9 5 5-Jun-14
11 |szuulfindes LG 10 1 12-Jun-14
12 |[mAdies LG 11 2 13-Jun-14
13 |FndalBesinasios LG 12 2 17-Jun-14
14 |Andetuaneaesie LG 12,1355-1 2 18-Jun-14
15 [ghedufiuansedl 12FS+1 3 23-Jun-14
16 gﬁuﬂizﬁmﬁm GC 15 2 26-Jun-14
17 |szuulnindias GC 16FS+1 1 1-Jul-14
18 [m@vias GC 17 1 2-Jul-14
19 Andalfziries GCHPLC 18FS+1 2 7-Jul-14
20 |Fasalfznanaties Lab 19 2 8-Jul-14
21 |Fndalfzanairtasei 19 1 8-Jul-14
22 |FndalRzan et 19 1 8-Jul-14
23 ﬁmr;ﬁm?“'m GC 1,19FS+5 5 14-Jul-14
24 |Fasaeie HPLC 2355 5 14-Jul-14
25 |nndeuiAIBs GC 23 2 21-Jul-14
% NAdaLLARes HPLC 2 ) 21-Jul-14
27 |Fnsartacaein 25 1 9-Jul-14
28 Pndaaigeds 25 1 9-Jul-14
29 |demenu g vesiig 28 1 23-Jul-14
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AANITNUAZNINITTAN [ENN1IN NI UIAILAALAANTININALBUANRUNTFARA N NanTIN e

neuntiaagli 4.16

o
eem ° 9 [ HEH @ - @

o Inspet howe Mode | Task Summaty Milest

Insert Propertie Editing

@ |- Teskhame uration _ St . _ |Predecessors _ [F[Tbec22, 75 [1an15,16 [Febi6,'16 [Mar1s, 18 IAU 15,16 [May1l 34 [ins, 16 [wis 18
T\M\MTIHWISH\M\\I\HW\SH\MH\T\IW\
Mon 1/6/14  Thu7/28/14 .
Mon 1/6/14  Thu1/23/14 —
Mon 1/6/14  Tue7/22/14 =
Mon 1/6/14 Fri2f7/14 —_—
el Mon1/20/18  Fri7fa/1a - =
Issue PR/PO (Equipment) 15 days Mon 1/20/14  Fri 2/7/14
Issue PR/PO (Bulding renovate) 10 days Mon2/10/14  Friy21/8 11 %
GG, HPLC and Shaker delivery 100days  Mon2/17/14  FriT/a/i4 13
20 da: Mon3/3l/t4  Thugfis/ia  28FF s.... ==
30 day: Mon3/31/14  Fris/e/ls  36FF
12days Mon5/26/18  Tue7/22/14
6 day: Mon 5/26/14  Mon 6/2/14
M
T
f
M

61218 Thu6/12/18 30
2days Fri6/13/1  Mon6/16/14 31

o

Ue6/17/14  Wed6/18/1¢ 32

—

1day lon 5/26/14  Mon 5/26/14  15Fs-30 days
3days ues/17/18  Thus29/1e 20
1day r5/30/18  Fris/E0a 21
1day en6/2/14  Mon6/2/14 22
6days Fri5/30/8  Fri6f6/14
2days Fi5/30/14  Mon6/2/14 21
3days Tue§/z/16  Thugfs/a 25
1day FigfE/1a  FigE1e 26 h
13 days Tues/3/14  Thu6/13/18
2days Tue 6/3/14 Wed 6/4/14 25
5days Thu§/s/18 Wed §/11/12 28

a Thu ggl

o ol g8 oB 0B 5B ol ol ol 0B o0 ol ol o ol 58 o o B o0 58 o8 o ol B o8 oB oB o b o8 0B ob o o o8 of ob o l|2

2days Wed6/18/14  Thu6/13/14  3233FS-1day
m 3 day: Mon 6/23/14  Wed 6/25/14  32FS+1 day
5days ThuB/26/14  Wed 7/2/14
20ays Thue/26/14  Fric/z7jia 35
1day Tue/114  Tue7/i/1a  37Fs+lday
1day Wed7/2/1¢  Wed7/2/14 38
2 days Mon7/7/18  Tue7/814  39FS+1day
2days Tue7/s/16  Wed7/9/1a  40FS-1day 0
1aay Tue7/s/16  Tuefs/ia  a0FS-lday
1day Tue7/8/14  Tue/s/14  40Fs-1day
10 days Wed 7/5/14  Tue7/22/28 —
5days Mon 7/14/14  Fri7/18/24  1540FS+4 days
2days Mon7/21/14  Tue7/22/14 45 9%
shaker and weigh balance 1day Wed7/9/14 Wed7/9/14 42,43
installation
+ Project dlosure: 17 days Wed7/2/14  Thu7/24/14 47 #.
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Format

Project View

:_i‘.’_ @ ;/ k. r\% g\j -_-._. &g ?G |5 Leveling Options

55 Clear Leveling

es Pool~ Resources | Resources Selection Resource Al iilli Next Overallocation

n Resource Substitute Add Information MNotes Details Level Level Level
Planner ~ | Resource

View Assignments Insert Properties Level

o Resource Name Type Mater _ |Initii_ |Group _ |Max _ |Std. Rate Accrue At Base Calendar Ci
- % | © - % i - - -

1 Project Manager Work p 1 B250/hr Prorated  Standard
2 Project Engineer Work P 1 B200/hr Prorated  Standard
3 QC Engineer Work Q 1 B180/hr Prorated Standard
4 Purchaser Work p 1 B150/hr Prorated Standard
5 Supervisor Work s 1 B110/hr Prorated  Standard
3 Foreman Work F 1 B65/hr Prorated  Standard
7 Civil Work C 6 B50/hr Prorated  Standard
: Helper Work H 4 B43/hr Prorated  Standard
Cl Eletrical technician Waork E 2 Bs0/hr Prorated  Standard
10 Safety Officer Work s 1 B48/hr Prorated  Standard
11 Admin building Material A B455,000 Prorated
renovate
12 GC Machine Material G £1,240,281 Prorated
13 HPLC Machine Material £1,765,811 Prorated
i LG office Furniture  Material L B233,108 Prorated
15 Lab table Material L £233,600 Prorated
16 Stainless tube Material s B149,275 Prorated
installation
17 Weight balance Material W £81,900 Prorated
18 Shaker Material s B159,500 Prorated
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Gantt Chart Tools and HPLC installation - Microsoft Proj

Task Resource Project View Format
E | Netwark Diagram - ﬁ!w [7§ Resource Usage ~ Al 5 Highlight: [Mo Highlight] ~  Timescale: @) [ Timeline
@ Calendar ~ = 8 3 Resource Sheet = = W Filter: [Mo Filter] = | [15] Days |:| Details
Gantt | Task Team o Sort  Qutline Tables Zoom  Entire
Usage - ﬂother\ﬂews ~ Planner ~ 28 Other Views - - - - Group by: [Mo Group] - - Project Ta
Task Views Resource Views Data Zoom Split
Tz Task Name . |Duration _ Start . |Finish . |Predecessc_ |Resource Names -
M
1 % -/ GC and HPLC Installation 144 days Mon 1/6/14 Thu 7/24/14 Project Engineer,Project Manager[0.5]
2 % + Planing phase 14 days Mon 1/6/14 Thu 1/23/14
5 LY - Execution phase 142 days Mon 1/6/14  Tue 7/22/14
7 v =3 + Bid Package 25 days Mon 1/6/14 Fri 2/7/14
12 b-Y - Order and delivery 120 days Mon 1/20/14  Fri7/4/14 Purchaser
13 [ = Issue PR/PO (Equipment) 15 days Mon 1/20/14  Fri 2/7/14
14 | % Issue PR/PO (Bulding renovate) 10 days Mon 2/10/14  Fri 2/21/14 11
15 % GC, HPLC and Shaker delivery 100 days Mon 2/17/14  Fri 7/4/14 13 HPLC Machine[0.9),GC Machine[0.9]
16 % LG office furniture 40 days Mon 3/31/14  Mon 6/23/14  28FF LG office Furniture[1]
17 | < Lab Furniture 30 days Mon 3/31/14  Fri 5/3/14 36FF Lab table[1]
18 % - Instalation 42 days Mon 5/26/14  Tue 7/22/14 Admin building renovate[1],5afety Offii
15 % -/ Renovate meeting room 5.33 days Mon 5/26/14  Mon Bf2/14 Civil
20 E b-Y Remave existing wall 0.33 days Mon 5/26/14  Mon5/26/14  15FS-30 days [4],Helper[3]
21 % Masonry 3 days Mon 5/26/14  Thu 5/28/14 20 Civil[3],Helper[2]
22 < Eletrical work 1day Thu 5/29/14  Fri 5/30/14 21 Eletrical technician,Helper
23 % Painting work 1day Fri 5/30/14 Mon 6/2/14 22 Helper(2]
24 % -/ Renovate Lab office 13 days Thu 5/28/14 Tue 6/17/14
25 e Remave existing wall 2days Thu5/29/14  Mon 6/2/14 21
26 % masonry & days Tue 6/3/14 Mon 6/16/14 25
27 % painting work 1day Mon 6/16/14  Tue 6/17/14 26 Helper[2]
28 % -/ Renovate LG room 15 days Mon 6/2/14 Mon 6/23/14
29 % Remove existing wall 2 days Mon &/2/14 ‘Wed 6/4/14 25 Civil[2],Helper[4]
30 % Masonry 7 days Wed 6/4/14 Fri 6/13/14 29 Civil[5],Helper[3]
31 % eletrical work 1day Fri 6/13/14 Mon 6/16/14 30 Eletrical technician[2],Helper[2]
32 % painting work 2days Mon 6/16/14  Wed 6/18/14 31 Helper[2]
33 b-Y LG office fumniture installation 2days Wed 6/18/14  Fri 5/20/14 32 Helper(3]
34 % LG shelf installation 2 days Thu 6/18/14 Mon 6/23/14  32,33F5-1day Helper
35 | % Move sampling retain rack to new room 0 days Mon 6/23/14  Wed 6/25/14  32FS+lday  Civil[2] Helper[2]
35 % - Renovate GC and HPLC room S5days Thu 6/26/14 Wed 7/2/14
37 = Tile work 2 days Thu 6/26/14  Fri 6/27/14 35 Civil,Helper
L < Eletrical work 1day Tue 7/1/14 Tue 7/1/14 37FS+1day  Eletrical technician,Helper
39 % Painting work 1day Wed 7/2/14 Wed 7/2/14 38 Helper[2]
40 % Install GC/HPLC lab furniture 2days Mon 7/7/14 Tue 7/8/14 39FS+1 day
41 b-Y Install lab table 2days Tue 7/8/14 Wed 7/3/14  40FS-1 day
CEsminE 42 % Install shaker table 1day Tue 7/8/14 Tue 7/8/14 A0FS-1 day
Form 43 % Install weight balance table 1lday Tue 7/8/14 Tue 7/8/14 AQFS-1 day
— 44 % - Install equipment 10 days Wed 7/9/14 Tue 7/22/14 ac Engineer
45 = GC/HPLC installation 5 days Mon 7/14/14  Fri 7/18/14 15,40FS+4 day: Stainless tube installation[1],GC M:
Resource | IS e GC/HPLC Commissioning 2days Mon 7/21/14  Tue7/22/14 45 HPLC Machine[0.05],GC Machine[0.0
Graph 47 =3 Shaker and weigh balance 1day ‘Wed 7/9/14 Wed 7/9/14 42,43 Weight balance[1],Shaker[1]
— installation
' 48 | b-Y + Project closure 17 days Wed 7/2/14  Thu7/23/18 47

Resource
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CIFEAENC N & i
mk Resource Project View Format

: 8 B &% § BT

Team Assign  Resource Substitute Add Information Notes Details Level Level  Level

[:3 Leveling Options

£ Clear Leveling

Planner = | Resources Pool~ Resources | Resources Selection Resource  All il Next Overallacation
Assignments Insert Properties Level
o ™ Task Name . Duration _[start . . |Predecessc _ |Resource Names .
M
1 2. = GCand HPLC Installation 159 days Mon 1/6/14  Thu 8/14/14 Project Engineer,Project Manager{0.5]
2 | = | Planing phase 14 days Mon 1/6/14  Thu1/23/14
6 -3 =/ Execution phase 142 days Mon 1/6/14  Tue 7/22/14
7 v = + Bid Package 25 days Mon 1/6/14  Fri2f7/14
12 = = Order and delivery 120 days Mon 1/20/14  Fri 7/4/14 Purchaser
13 B 2 Issue PR/PO [Equipment) 15 days Mon 1/20/14  Fri 2/7/14
14 | = Issue PR/PO (Bulding renavate) 10 days Mon 2/10/14  Fri 2/21/14 1
s B 2 GC, HPLC and Shaker delivery 100 days. Mon 2/17/14  Fri 7/a/14 13 HPLC Machine[0.9],GC Machine[0.9]
16 = LG office furniture 40 days. Mon 3/31/14  Thu6/18/14  28FF LG office Furniture[1]
17 | = Lab Furniture 30 days Mon 3/31/14  Fri 5/9/14 36FF Lab table[1]
18 =3 - Instalation 42 days Mon 5/26/14  Tue 7/22/14 Admin building renovate[1], Safety Offi
19 = ~I Renovate meeting room 5.33 days Mon 5/26/14  Mon 6/2/14 civil
20 B 2 Remove existing wall 0.33 days. Mon 5/26/14  Mon 5/26/14  15FS-30days  Civil[4] Helper(3]
21 =3 Masanry 3 days Mon 5/26/14  Thu5/28/14 20 Civil[3], Helper(2]
22 = Eletrical work 1day Thu5/29/14  Fri 5/30/14 2 Eletrical technician,Helper
23 -3 Painting work 1day Fri5/30/14 Mon §/2/14 22 Helper[2]
24 = ~I Renovate Lab office 15 days Thu5/29/14  Thu 6/19/14
25 h-3 Remove existing wall 2 days Thu5/29/14  Mon§/2/14 21 Civil Helper[2]
26 =3 masanry 3 days Wed 6/11/14  Mon 6/16/14 25 Civil[3], Helper(2]
27 = painting work 1day Wed 6/18/14  Thu6/19/14 26 Helper(2]
28 -} =l Renovate LG room 13 days Mon §/2/14  Thu 6/19/14
29 =3 Remove existing wall 2 days Mon 6/2/14  Wed6/4/14 25 Civil[2], Helper{4]
30 h-3 Masonry 5 days Wed 6/2/14  Wed 6/11/14 29 Civil[5] Helper(3]
31 = eletrical work 1day Wed 6/11/14  Thu6/12/14 30 Eletrical technician(2], Helper(2]
32 = painting work 2 days Thu 6/12/14  Mon 6/16/14 31 Helper(2]
33 -} LG office fumiture installation 2 days Mon §/16/14  Wed 6/18/14 32 Helper(3]
34 =3 LG shelf installation 2 days Tue§/17/14  Thu6/18/14  32,33FS-1day Helper
35 | 2 Move sampling retain rack to new room 0 days Mon 6/23/14  Wed 6/25/14  32FS+lday  Civill2]Helper(2]
36 = =l Renovate GC and HPLC room 5 days Thu 6/26/14  Wed 7/2/14
37 = Tile work 2 days Thu 6/26/14  Fri 6/27/14 35 Helper
38 -3 Eletrical work 1day Tue7/1/14  Tue7/1/14 37FS+1day  Eletrical technician,Helper
39 = Painting work 1day Wed 7/2/14  Wed7/2/14 38 Helper[2]
40 2 Install GC/HPLC lab furniture 2days Mon 7/7/14  Tue 7/8/14 39F5+1 day
a1 = Install lab table 2 days Tue7/8/14  Wed7/5/14  40FS-1day
nesource| I3 = Install shaker table 1day Tue7/8/14  Tue7/8/14  40FS-lday
Form 43 -3 Install weight balance table 1day Tue7/8/14  Tue7/8/14  40FS-lday
44 = =/ Install equipment 10 days Wed 7/9/14  Tue7/22/14 QC Engineer
45 = GC/HPLC installation 5 days Mon 7/14/14  Fri 7/18/14 15,40FS+4 day: Stainless tube installation[1],GC M
46 | = GC/HPLE Commissioning 2 days Mon7/21/14  Tue7/22/14 45 HPLC Machine[0.05],GC Machine[0.0.
47 2 Shaker and weigh balance 1day Wed 7/9/14 Wed 7/9/14 42,43 Weight balance[1],Shaker[1]
installation
48 | = +| Project closure 17 days Wed 7/23/14  Thu8/14/14
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@ 7o Toskneme . [ouration _ [start LlFinsh _ [predecessc_ [Resource cost | Add|[bec9,13 [reba, 14 [Mars 14 [Apris, 14 [May1s 14 [1n22,74 [1ui27,1
M Names TIW[T[F[s[s[M[T[W[T][F][Ss][s][m][T
2 - GCand HPLC Installation 1259 days Mon 10/12/08 Thu 8/7/14 Project Engineer, 10,853,627
2, Planing phase 1119days  Mon10/12/03  Thu1/23/14 80 —y
=3 - Exect phase 154 days Mon 1/6/14. ThuB/7/18 810,448,227 =
= + Bid Package 25 days Mon1/6/14  Fri2/7/1a 80 —
b= = Order and delivery USdays  Mon2/10/14  Fri7/18/14 Purchaser 89,367,878 <
b= Issue PR/PO (Equipment) 15 days Mon2/10/14  Fri 2/28/14 HPLC Machine[1 83,308,701
< Issue PR/PO (Bulding renovate) 15 days Mon2/10/14  Fri2/28f14 11 Admin building 1 845,500
=) GC, HPLC and Shaker delivery 10days  Mon3/3/14  Fri7/18/14 13 HPLC Machine[1 85,410,966 =
< LG office furniture 40 days Mon4/21/14  Fri6/lif1e  28FF LG office Furnitu 8233,108 [ 346 officq Furnityre{1]
=3 Lab Furniture 30 days Mon6/9/18  FriT/lgf1e  36FF Lab table(] 8233,600 [ table[1
=3 - Instalation 59 days. Mon 5/19/14  Thu8/7/14 Admin building rer 81,080,353
=3 = Renovate meeting room 7 days Mon 5/19/14  Tue 5/27/14 Civil 812,300 =
[ Remove existing wall 2days Mons/19/14  Tues/20/18 14 Civil[a] Helper(s] 82,420 Iper[3]
k=3 Wasonry 3 days weds/21/1¢  Fris/23/1a 20 Crvil[3] Helper(z] 85,680 per(2]
=3 Eletrical work 1day Mon5/26/14  Mon5/26/1a 21 Eletrical technici 8720 I technitian, Hel
= Painting work Lday TueS/27/14 Tues/zyji4 22 Helper(2] 8680 2]
=) - Renovate Lab office 15 days Mon5/26/14  Fri 6/13/14 83,480
=) Remove existing wall 2days Mon5/26/14  Tues/27/14 21 Civil, Helper(2] 82,160 glper2]
=3 masenry 3days Figf6/1e  Tues/lofe 25 Civil[3] Helper(2 85,620 ill3LHdlper(2]
=3 painting work Lday Fi6/l3/14  Fri6/13/14 26 Helper(2] 8680 Helper[4]
=3 = Renovate LG reom 13 days Wed 5/28/14  Fri 6/13/14 823,620
=3 Remove existing wall 2days Wed 5/28/14  Thu5/29/14 25 Civil[2], Helper[4] 82,960 Civil[2] Helpen[4]
k=3 Wasonry 5 days Fis/30/1a  Thus/sfia 9 Crvil[s] Helper(3] 815,100 civil[s]Helper[3]
k=3 eletrical work Ldsy Fis/s/1e  Fri6/s/ia 30 Eletrical technic 81,480 Iiﬂemm\
=) painting work 2days Mon6/3/14  Tue/10/4 31 Helper(2] 81,360 Iperl;
=3 16 office furniture installation 2days Wed 6/11/14  Thu/12/18 32 Helper(3] 82,020 T elpert
=) LG shelf installation 2days Thu6/12/14  Fri6/13/14  32.33FS1day Helper 8680 hetper
B 2 Move sampling retain rack te new room 3 days Mon 6/16/14  Wed 6/18/14  32FS+lday  Civil(2)Helper(2] 84,440 itk Hel 1
=3 = Renovate GC and HPLC room 5 days Mon7/14/14  Fri7/18/14 82900
=3 Tile work 2days Mon7/14/14  Tue 7/15/14  3515FS-5 days Civil,Helper 81,480
=3 Eletrical work 1day Thu7/17/14  Thu7/17/14  37FS:lday Eletrical technici 8740
=3 Painting work 1day Fri 7/18/14 Fri 7/18/14 38 Helper{2] 8680
k=3 Install GC/HPLC 1ab furniture 2days Tue7/22/14  Wed7/13/1e  39Fs+1 day 80
b= Install lab table 2days Wed7/23/14  ThuT/26/18  4OFs-1day 80
b= Install shaker table 1day Wed 7/23/14  Wed7/23/14  40FS-1day 80
< Install weight balance table 1day Wed 7/23/14  Wed7/23/14  40FS-1day 80
=) = Install equipment 11 days Thu7/2s/14  Thu8/7/14 aCEngineer 8540,980
< GO/HPLC installation 5 days Tue7/28/14  Tue®/5/14  1540FS+dday Stainlesstbeir  B1E9.275
=3 GC/HPLC Commissianing 2days Wedg/6/1a  Thug/7/14 45 HPLC Machine[0 8150,305
= Shaker and weigh balance 1day Thu7/24/14 Thu7/24/14 42,43 Weight 8241,400
installation balance(1],5hz
v 2 = Pprojectclosure 5 days Thu7/31/18  Wed8/6/1a 80
v 2 Update drawing 3days Thu7/31/14 Mon8/4/14 476,43 BO
v 2 Document hand over 1day Wed 8/6/14 Wed 8/6/14 49 BO
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“— GC and HPLC installation wwl - Microsoft Project —
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“— GC and HPLC installation ww2 - Microsoft Project —
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16 = LG office furniture. 20aays Mon3f31/1e  Thu7jiz/1s  29FF Bl — %
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EXECUTIVE SUMMARY Project Report No. 1(10f1) Status : 30 June 2014
Company Site : Map ta phut, Rayong
1. PROJECT DATA : Project No: N/A
Title: GC and HPLC INSTALLATION Business Unit: EM-A-EMA/O
Project Manager: Appropriation:
Project Operations Manager: Appropriation:
2. SHORT EVALUATION SCOPE CHANGES Quantity [EUR]
SCHEDULE [ 4 ] cost [2] scope [a]  |Approved Scope Changes
A-As planned B-Slightly out of plan C-Out of plan Pending Scope Changes
SCHEDULED REVISED PROGRESS%
3. SCHEDULE:
START END START END SCHEDULED ACTUAL
Engineering 15 February 2014 15 March 2014 100% 100%
Procurement GC and HPLC 15 March 2014 25 April 2014 100% 100%
Procurement Building Renovate 1 May 2014 30 June 2014 100% 100%
Procurement LG/Lab Furniture 1July 2014 20 July 2014 100% 100%
Admin Building#1 Renovation 5 May 2014 25 July 2014 50% 30%
LG Funiture Setting 21July 2014 25 July 2014 0% 0%
Lab Furniture Setting 1 May 2014 30 June 2014 0% 0%
GC and HPLC delivery 1July 2014 20 July 2014 0% 0%
GC and HPLC installation 21 July 2014 25 July 2014 0% 0%
Tube installation 25 July 2014 27 July 2014 0% 0%
Commissioning 1 August 2014 15 August 2014 0% 0%
4. COSTS  [THB]
APPROVED BUDGET EXPENDED EXEENDED & COST TO COMPLETE ESTIMATED FINAL VARIANCE
COMMITTED CosT
4,500,000 0 0 4,363,571 4,363,571 0
5. ANNUAL SPENDINGS [MTHB]
2014 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Plan 0.32 112
0 0 0 0 0 0 0 0 0 0 0 0 0
6.REMARKS ABOUT PROJECT DEVELOPMENT
SHE
- MOC already discuss
Engineering
Procurement
Construction: Mech.,E&I
- Work plan in June 2014
Renovate admin building#1
Install LG furniture
Cost
QM-Activities
7. AREAS OF CONCERN
Distribution Steering Committee
Project Manager

717 4.29 Maunan1satineulasanistiuleansdtinauuazfinfaeses GC uay

HPLC dszanhauiiguiey 2557
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EXECUTIVE SUMMARY Project Report No. 2(10f1) Status : 31 July 2014

C : Site : Map ta phut, Rayong

1. PROJECT DATA : Project No: N/A

Title: GC and HPLC INSTALLATION Business Unit: EM-A-EMA/O

Project Manager: Appropriation:

Project Operations Manager: Appropriation:

2. SHORT EVALUATION SCOPE CHANGES Quantity [EUR]
SCHEDULE IZI CosT El SCOPE El Approved Scope Changes
A-As planned B-Slightly out of plan C-Out of plan Pending Scope Changes
3. SCHEDULE: SCHEDULED REVISED PROGRESS%
START END START END SCHEDULED ACTUAL
Engineering 15 February 2014 15 March 2014 100% 100%
Procurement GC and HPLC 15 March 2014 25 April 2014 100% 100%
Procurement Building Renovate 1 May 2014 30 June 2014 100% 100%
Procurement LG/Lab Furniture 1July 2014 20 July 2014 100% 100%
Admin Building#1 Renovation 5 May 2014 25 July 2014 100% 90%
LG Funiture Setting 21 July 2014 25 July 2014 100% 100%
Lab Furniture Setting 1 May 2014 30 June 2014 100% 100%
GC and HPLC delivery 1July 2014 20 July 2014 100% 100%
GC and HPLC installation 21 July 2014 25 July 2014 100% 0%
Tube installation 25 July 2014 27 July 2014 100% 80%
Commissioning 1 August 2014 15 August 2014 0% 0%
4. COSTS  [THB]
APPROVED BUDGET EXPENDED i)((JPISINMEI,:'?Eﬁ COST TO COMPLETE ESTIM?:I)ESE:_ FINAL VARIANCE
4,500,000 0 0 4,363,571 4,363,571 0
5. ANNUAL SPENDINGS [MTHB]
2014 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Plan 0.32 1.12
0 0 0 0 0 0 0 0 0 0 0 0 0]

6.REMARKS ABOUT PROJECT DEVELOPMENT
SHE
- MOC already discuss
Engineering
Procurement
Construction: Mech.,E&I
- Work plan in July 2014
Renovate admin building#1
Install rack and tube
Install lab table and GC/HPLC table
- Work plan in August 2014
Install GC/HPLC Machine

Commissioning GC/HPLC Machine

Cost

QM-Activities

7. AREAS OF CONCERN

Distribution Steering Committee

Project Engineer

717 4.30 Maunan1safinuliasinIsliul e ansdtinauuasfnfaeses GC uay

HPLC Uszanihaunsngian 2557
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EXECUTIVE SUMMARY

Project Report No.

3(1of1)

Status : 31 August 2014

c

Site : Map ta phut, Rayong

1. PROJECT DATA : Project No: N/A
Title: GC and HPLC INSTALLATION Business Unit: EM-A-EMA/O
Project Manager: Appropriation:
Project Operations Manager: Appropriation:
2. SHORT EVALUATION SCOPE CHANGES Quantity [EUR]
SCHEDULE IZI COoST El SCOPE El Approved Scope Changes
A-As planned B-Slightly out of plan C-Out of plan Pending Scope Changes
SCHEDULED REVISED PROGRESS%
3. SCHEDULE:
START END START END SCHEDULED ACTUAL

Engineering 15 February 2014 15 March 2014 100% 100%
Procurement GC and HPLC 15 March 2014 25 April 2014 100% 100%
Procurement Building Renovate 1 May 2014 30 June 2014 100% 100%
Procurement LG/Lab Furniture 1July 2014 20 July 2014 100% 100%
Admin Building#1 Renovation 5 May 2014 25 July 2014 100% 100%
LG Funiture Setting 21 July 2014 25 July 2014 100% 100%
Lab Furniture Setting 1 May 2014 30 June 2014 100% 100%
GC and HPLC delivery 1July 2014 20 July 2014 100% 100%
GC and HPLC installation 21 July 2014 25 July 2014 100% 100%
Tube installation 25 July 2014 27 July 2014 100% 100%
Commissioning 1 August 2014 15 August 2014 100% 100%
4. COSTS  [THB]

EXPENDED & ESTIMATED FINAL

APPROVED BUDGET EXPENDED COST TO COMPLETE VARIANCE
COMMITTED COST
4,500,000 0 0 4,363,571 4,363,571 0
5. ANNUAL SPENDINGS [MTHB]
2014 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Plan 0.32 112
0 0 0 0 0 0 0 0.1 0.21 0 0
6.REMARKS ABOUT PROJECT DEVELOPMENT
SHE
- MOC already discuss
Engineering
Procurement
Construction: Mech.,E&I
- Work plan in August 2014
Install GC/HPLC Machine
Commissioning GC/HPLC Machine
Cost
QM-Activities
7. AREAS OF CONCERN
Distribution Steering Committee

Project Engineer

717 4.31 Maunanisatinaulasanistiulenansdtinauuasfinfaeses GC uas
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918N1961992881974 (Check List) Iiiilulidanvuanldnnasiunuinldiauasaiunssg

N4.32

Hand Over

Project Title :

J‘)f(”l'w 5141//[“‘!7—#1 Q&hﬁyﬂlﬁb 9 4/"’( gﬂ/l’;PLC b PP &;J:_Z_A";M,

Projeet No. / JM No. : 5 F00.9 . te : Qz Ow i
Total Cost : a -
Ttem Description Requirement
1 [Test Run Report [ Yes ] o
2 |Actual P & [D¥Drawing Yes ] nNo
3 [Equipment Specification AT Yes ] No
4 Risk Assessment Report LA Yes 3 N
5 |Environmental Aspect Report LA Yes ] No
6 |Manual A Yes [ No
7 |PM/Calibration Register I Yes L2 No
8 Certificate or confirmation [ Yes 12/ No
9 |Budget cost in detail A Yes CJ Mo
10 |other ] Yes I N
Comment:
Transfer Projectby ~ Comment: 5 L 3/47¢ 3 M/ ?J Hand Over by Comment :
—~ 01 R, 'r-v ngf;,,;,..n[ i
_2_9_325 Y. ot Nl ioda | 2t
( Maintenance Staff) S/ HE A ( Requester )
Date: 2 2. Apa- I Dxta: :‘/«'/u
&
Quality - AT‘;—- Safety - vy Environmert : Sy
Comment : Comment : Comment :
Dae:  78/5/ M- Dac:  1/10/{F Dae: ! mp goss

QESF-MT-204/Rev.04/18-10-12

1003 81181 QESP-MT-02

3117 4.33 nansdana v ulasenistiuilyeanasdriinauuas AnsaLesas GC/HPLC
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1. identify a change
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o approve and
change? implement the change
My
h After Implement
3. Full fill the MOC form B

¥
4. feglster the MOC

h
5 Evaluate) review the MOC

|

b. Authorize/ approve
Irmplement

'

7. Implement the change

!

8. Authorize to operate the
change

|

4. Follow up the 5,6,7 8 and
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'
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1. Identify a change

v

- —

2. Isit emergenc‘rx“‘
change?

Inform to plant manager
to approve and
implement the change

| 2.1 Request next year budget

!

-

] After Implement 14. Create network diagram
3. Create Project charter |

[ d Critical path
and Organization an rlica pa
‘ 4. Full fill the MOC farm ‘ 157 Are they have any--

¢ high risk

15.1 Risk reduction and
control

‘ 5. Evaluate/ review the MOC }4—
i 16. Create S-Curve <
/" H“‘“*—- No
<_6. Approve the MOC ¢
ey e
Yes 17. Project execution/
Construction
‘ 7. Issue RFQ ‘ l
¢ 18. Weekly/ Monthly report
8. Supplier award

T !

TN
9. Kick off meeting with /1'5 No
. Check progress ar
19.1 Catch up schedule
contractor =" in budget/ time and quality re al'r,’ufework ule/
control p

!

10. Create WBS

!

11. Activity definition 20. Project Handover <

v !

‘ 12. Grant chart ‘
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+ completed and keep the
documentation

13. Resource usage/ Resource
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A1T19% 5.1 wan1saiivaulasnislszantleutlseunn 2557

SCHEDULED BUDGET PROGRESS%
| PROJECT SCHEDULE:
START END APPROVED Total invoiced | SCHEDULED ACTUAL
Plan Reliability 1 June 2014 30 December 2014
Vacuum pump - - 430,000.00 358,000.00 100% 100%
Mech seal (01P010, 02P001) - - 1,000,000.00 698,100.00 100% 100%
Heat Exchanger Plate replacement (01E006) - - 330,000.00 280,000.00 100% 100%
Expansion joint - - 450,000.00 387,900.00 100% 100%
Gasket of 01E003 - - 150,000.00 71,000.00 100% 100%
Pressure transmitter for Dampener & LEWA Pump - - 200,000.00 83,100.00 100% 100%
Security and Fire Protection
Intall hydrant at admin building + tank farm 1June 2014 30 December 2014 700,000.00 0.00 0% 0%
”"k;;gc'j:'E"af:;'iﬂaa';TZ_Z:if?:di‘zfgz:t‘;te 1June 2014 30 November 2014|  300,000.00 30,000.00 100% 100%
Top guard and gap improvrment at fence 2 May 2014 31 October 2014 100,000.00 98,500.00 100% 100%
Walk way from process building to cooling tower 1June 2014 30 December 2014 400,000.00 420,000.00 0% 0%
Safety Improvement 1 June 2014 30 November 2014
EO Chemical suite ( Level A) 1 unit - - 200,000.00 145,000.00 100% 100%
EO gas detector mobile ( 4 EA) - - 250,000.00 144,000.00 100% 100%
Chemical suit Decontamination tray - - 50,000.00 45,000.00 100% 100%
2014 Project
UPS for meeting room Annoucement system 1June 2014 30 November 2014 100,000.00 82,000.00 100% 100%
Improve on security system (installation of CCTV) 2 June 2014 31 October 2014| 1,500,000.00| 1,324,000.00 100% 100%
Double door at CCR 15 May 2014 30 December 2014 600,000.00 620,000.00 0% 0%
Install safety stair way at filling station#2 1 April 2014 30 December 2014 220,000.00 214,000.00 100% 100%
Modify manhole tank 9, 10, 11, 12 1June 2014 30 November 2014 600,000.00 480,000.00 100% 100%
ER Project
Waste storage sump pit 1 April 2014 31 August 2014 500,000.00 153,000.00 100% 100%
Permanent line WW from tank farm to EIA pipe 2 January 2014 28 February 2014 200,000.00 185,498.50 100% 100%
Supply and install explosion proof fire alarm device 2 January 2014 31 August 2014 100,000.00 128,000.00 100% 100%
Install Nitrogen line fill volume compensator 2 January 2014 28 February 2014 200,000.00 158,565.00 100% 100%
Install Filter housing for FA unloading 1 March 2014 31 October 2014 100,000.00 85,000.00 100% 100%
Post filter installation 2 January 2014 31 March 2014 950,000.00 930,000.00 100% 100%
Install tank farm bridge 21 April 2014 31 August 2014 471,500.00 450,000.00 100% 100%
Special budget 2014
Install volume compensator 2 January 2014 30 December 2014| 4,710,000.00| 4,701,216.00 100% 100%
GC and HPLC installation 21 April 2014 31July 2014| 4,500,000.00( 4,318,474.50 100% 100%
Safety Upgrading 2 January 2014 30 December 2014| 2,800,000.00| 2,546,280.00 100% 100%
Capacity Increase 21 April 2014 30 September 2014|  3,000,000.00 900,000.00 100% 100%
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