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ABSTRACT

The objective of this study is to 1) to manage the project to have the project completion probability within
270 days be more than 99% and use the lowest cost to expedite the project and 2) to apply the tools CPM/PERT in
the project. Data were the primary data and were collected from the bidding document and the interview. The
project is managed by using the Project Management Theory and finding the critical path and the project
probability via CPM/PERT and crashing the project by considering the cost to crash per period. The results showed
that the New Custody Metering LPG Project in Rayong Gas Separation Plant has a probability that it will be
completed within 266 days, equal to 68.79%. The project is too risk to delay. There are 8 options for crashing the

project. The most suitable option is Option 2: Crashing activity C (3D Model For Review/Approve) and activity A
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(Design Routing And GA Drawing For Review/Approve), which project will take the period 245 days, resulting in
the probability of completion of the project as scheduled by 99.90% and using the lowest additional cost is 17,692
baht. So it is possible that the awarding contractor will accept PTT's suggestion for the project crashing. As the
additional cost that the contractor has to bear is not too much.

Keywords: Project, PERT/CPM, Cost to crash per period, Gas Separation Plant
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1) Myualasans (Define the project)
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Tn597M3 New Custody Metering LPG 139u8nma53550Asze0d Hulasamsneassdnnaninsia
Y I = a g =2 o a g Y <
Tdiu ey ws.umiassnaniia w.a.2560 Tastuasumsvesulszanaaudamsauiivdszyatiuudnaso
v 9 9 v
melu@eu Tuiau w2561 aaiuIasamsszmasszeznal Iisuiiumsaaaaneadanaay 270 u
2)  MIIAMITIIMININTTUAIUAIE MUUAANUTURUT TTozIan HagAUNU (Prepare  work
breakdown structure &Define the cost and time)
= a 1 Y1 A d Y A . . e
s1eazdeananssu Alsae uazszeznarnduly1dunhige (Most Likely Time) 11111910909951a7
% Y & ] [ I U 1
1AzA15 19914 1ATINS (Project Schedule) Yoaaruzszyaluaudadeil Fatsnuvanoemilu 4 dau 1dun
Engineering work, Procurement work, Fabrication work 11Q¢ Installation work Fagwunanuduiuivesnanssy

Yo A
Tadansnan 3-1

M137199 3-1 ANUFURUTVDININTTUA1)

Immediate Most Likely Normal
Activity Task
predecessor Time (day) cost (baht)
Engineering work
A Design Routing And GA Drawing For - 26 30,000
Review/Approve
B Isometric Drawing For Review/Approve A 8 10,000
3D Model For Review/Approve 20 10,000
D Pipe Stress And STAAD Analysis For 60 300,000
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Immediate Most Likely Normal
Activity Task
predecessor Time (day) cost (baht)
Existing Pipe Rack For Review/Approve
Procurement work
E Pipe And Fitting D 21 7,601,306
F 12” Pipe API 5L Gr.B SMLS Sch.60 BE C 60 2,673,000
Gate Valve, Check Valve C 50 4,329,493
Pressure Relief Valve, AOV Valve, Metering | C 90 24,284,250
Skid
I Accessory D 21 27,500
J Pipe Support Raw Material D 7 711,200
Fabrication work
K Pipe Material Blast &Primer E,ILJLF,G,H 15 1,446,000
L Pipe Spool Fabrication K 60 2,841,000
M Inspection &NDT#1 L 5 305,500
N Pipe Support Fabrication (0] 45 72,000
(0] Pipe Support Blast &Painting J 20 784,000
Installation work
P Scaffolding K 30 1,853,200
Q Pipe Spool Installation P 15 96,000
R Inspection &KNDT#2 K, Q,S, X 7 100,000
S Pipe Support Installation N 15 2,841,000
T Hydrostatic Test R 5 220,000
3) NALHURIANUFURN IS UAaZ N INT T U (Draw the network connecting among activities) Tasatmun I
ﬁ 3-1
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4) wmsmmué’umnﬂqmasmmm%mﬂu (Determine the critical path &probability)

] Aaa Aa 2 g £ Y oA A% 4 L.
fﬂiLﬂ']_lﬂl@Nﬁﬁi%ﬂgl’laﬂ/lﬂ'ﬂ/e:fﬂ‘ﬂﬂ%ﬂiﬁNuuﬁ']lﬂiﬂ!ﬁﬁEﬂﬁumlﬂﬂiﬂigﬂﬂ’]aﬂ/lﬁuﬂﬁﬂ (Optimistic

q

. d' A Aa g £ Y A A A L. . '
Time) Lm%i&’ﬂm’m1ﬂm’3u1uﬂq@]‘ﬂﬂi]ﬂﬁill%zlﬁi%ﬁu"lﬂﬁiE)i%ﬂm'm?ﬂl!fmf:(ﬂ (Pessimistic Time) H1H1ANTT

a o

o o o Y Yo < A o a Ao o X & =
ﬁllﬂTHil!ﬂmﬁllﬂEN mmﬂ‘w Q‘Iﬂﬂﬂﬁ]ﬂﬂﬁ‘ﬂ’«]vlﬂ VIHN TSYNNDUNUUY 31DA mgﬂumuwmwzmiﬂizgaiu
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dy Y o A
Tasamsit hlﬂﬂ\mﬁ”lxﬁﬂ 4-1

a g 1 ' = ' . 2 ' a v =
QHA WANADTYYA (2561) NAIDY manuulsls (Variance, 0¢) UDILUANLNINTIUAITUNTN

3-1

(Pessimistic Time—Optimistic Time)z
6

Variance(c?) = (3-1)

v Y H T 1
UNUATZIZIANAUNGA (Optimistic  Time) HAZIZ821IANUENGA  (Pessimistic  Time) YDIUAAL
Anssuumdumedngaluaunsi -1 wwldmnnuulsdsivvesuaazianssuuuduniaingd damsieh

3-2

A15199 3-2 szeznaaNnumaratazamaNulslsiuluneaznanssu

Optimistic Time Pessimistic Time 0'2
Activity .
(day) (day) (day’)
Engineering work
A 15 30 6.25
B 5 12 1.36
C 10 24 5.44
D 45 70 17.36
Procurement work
E 14 28 5.44
F 45 75 25.00
G 45 60 6.25
H 76 104 21.78
I 16 26 2.78
J 5 10 0.69
Fabrication work
K 10 22 4.00
L 45 75 25.00
M 3 7 0.44
N 30 52 13.44
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FEQERATION

A5aN o2 TUnsAny b&be

Optimistic Time Pessimistic Time 0'2
Activity .
(day) (day) (day’)
O 14 25 3.36
Installation work
P 23 35 4.00
Q 14 20 1.00
R 7 8 0.03
S 14 19 0.69
T 5 7 0.11
U 2 5 0.25
\Y 2 3 0.03
i 1 5 0.44
X 4 5 0.03
Y 1 1 0.00

15197 3-2 9218 masawesannunlssuvesinssuDwduMaIngd Wty 65.17 U
a4 v Yy g A v 2 Ay . . o o
uazTasamstiteu lvdewduaienielu 9 1@eu daiuszena1ndeants (Desired Time, T,) 110U 270 31
= ! o A g £ o
NAAUMNH 3-1 921891 szeznamsauiivauveslasamsvziaioaunielu 246 Tu uaz dan.
9
inszurumsnumulsziivseunalingessiaazmsesnmiadeausdsie (Po) Usyana 20 u aaiu
32821981MA1AN I (Expected Time, T, ) 11111 266 T1
a s ) o ' = P g £
Qe WAnaedIewa (2561) na1de mamurnainnuiullidnlasinsezadaduaielu

F2ELNANMHUUANIY Z score AITUNTN 3-2

Tge—Tex
= —= 3-2
Z= "= (3-2)
270-266

=0.49
V65.17

= ' 2 A < A o
INATT NN 3-3 Z score ﬂ’J"IﬂJu’Iil%L“]JHVITﬂ‘Nﬂ”l'ii]%!,ﬁiﬁ]ﬂWﬂiuuzﬂ%L’mWﬂﬂTﬂuﬂ WM Z=0.49 9

UNUA

M 0.6879 30 68.79%

TUNGAFUAT om FINIAN W.A.lodam Wi 469 alay UmAaINeNay NmIINeNanTIan



msseyainavenaiuIdeszaviadinineg

FEQERATION
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A15197 3-3 Z score

z| .00 01 02 03 04 05 06 07 08 09
0.0 | 50000 50399 50798 51197 51595 51994 52392 52790 53188 53586
0.1 | 53983 54380 54776 55172 55567 55962 56356 56749 57142 57535
0.2 | 57926 58317 58706 59095 59483 59871 60257 60642 61026 61409
03 | 61791 62172 62552 62930 63307 63683 64058 64431 64803y 65173
0.4 | 65542 65910 66276 66640 67003 67364 67724 68082 ‘ﬂ
05 | 69146 69497 69847 70194 70540 70884 71226 71566  .71904F 72240
0.6 | 72575 72907 73237 73565 (73891 74215 74537 74857 75175 75490
0.7 | 75804 76115 76424 76730 77035 77337 77637 77935 78230 78524
0.8 | 78814 79103 79389 79673  .79955 80234 80511 80785 81057 81327
09 | 81594 81859 82121 82381 82639 82894 83147 83398 83646 83891
1.0 | 84134 84375 84614 84849 85083 85314 85543 85769 85993 86214
1.1 | 86433 86650 86864 87076 87286 87493 87698 87900 88100 88298
1.2 | 88493 88686 88877 89065 89251 89435 89617 89796 89973 90147
1.3 | 90320 90490 90658 90824 90988 91149 91309 91466 91621 91774
1.4 | 91924 92073 92220 92364 92507 92647 92785 92922 93056 93189
1.5 | 93319 93448 93574 93699 93822 93943 94062 94179 94295 94408
1.6 | 94520 94630 94738 94845 94950 95053 95154 95254 95352 95449
1.7 | 95543 95637 95728 95818 95907 95994 96080 96164 96246 96327
1.8 | 96407 96485 96562 96638 96712 96784 96856 96926 96995 97062
19 | 97128 97193 97257 97320 97381 97441 97500 97558 97615 97670
20 | 97725 97778 97831 97882 97932 97982 98030 98077 98124 98169
2.1 | 98214 98257 98300 98341 98382 98422 98461 98500 98537 98574
2.2 | 98610 98645 98679 98713 98745 98778 98809 98840 98870 98899
2.3 98928 98956 98983 99010 99036 99061 99086 99111 99134 99158
24 | 99180 99202 99224 99245 99266 99286 99305 99324 99343 9936l
25| 99379 99396 99413 99430 99446 99461 99477 99492 99506 99520
2.6 | 99534 99547 99560 99573 99585 99598 99609 99621 99632 99643
2.7 | 99653 99664 99674 99683 99693 99702 99711 99720 99728 99736
2.8 99744 99752 99760 99767 99774 99781 99788 99795 99801 99807
29 | 99813 99819 99825 99831 99836 99841 99846 99851 99856 9986l
3.0 | 9985 9989 99874 99878 99882 99886 99889 99893 99896 99900
3.0 | 99903 99906 99910 99913 99916 99918 99921 99924 99926 99929
32| 99931 99934 99936 99938 99940 99942 99944 99946 99948 99950
33 99952 99953 99955 99957 99958 99960 99961 99962 99964 99965
3.4 | 99966 99968 99969 99970 99971 99972 99973 99974 99975 99976
35| 99977 99978 99978 99979 99980 99981 99981 99982 99983 99983
3.6 99984 99985 99985 99986 99986 99987 99987 99988 99988 99989
37| 99989 99990 99990 99990 99991 99991 99992 99992 99992 99992
38 | 99993 99993 99993 99994 99994 99994 99994 99995 99995 99995
39| 99995 99995 99996 99996 99996 99996 99996 99996 99997 99997

11: “STANDARD NORMAL DISTRIBUTION” by Robert Sims, Retrieved from https://www.math.arizona.edu/

~rsims/ma464/standardnormaltable.pdf
5) miﬂﬁ"uﬂ;mwuqmmummmmzau (Revise the plan)

4. HAN5I8
a 'd o v J 1 a H ] 1A
AMITAATIHANUTNWNUTUAALAINTTUAINAINA 3-1 N1 CPM/PERT W11 NINTTN A-B-C-H-K-
[ a a [ 3’; a 1 ?1, I a ~ a ]
L-M-X-R-T-U-V-W 8guuidun19Inga (Critical Path) aaiunanssummanivilunnssundeasthdaniwedis

ya 9 ¥ a vy a Y a aa ) ' ]
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A5aN o2 TUnsAny b&be

v 9 9 ] I ? 1A 2 A A [ v o =< 9 2
andie  uazanuizduvelasimaiuegn 68.79% Falianudesioz luaSaiuivua Jsdedinig
" v A Y W d' 13
1595 1A59ms Taemsmums IS wensdunuu

9iia Wdvaemora (2561) na1de A lFi1elunassudenilaniiaena (Cost to crash per period)
AU maaasenaam lg91elun 1995 (Crash cost) taza1ld9181u9991nA (Normal cost) 113878
HAR19TLH 1952230191 U9 n@ (Normal  time) 1AL 5L8IAANHUIIUDE1UTITA (Crash  time) A9

A
qUNITIN 4-1
Crash cost — Normal cost
Cost to crash per period = - - 4-1)
Normal time — Crash time

1 1 " v o Aa T 1w <
Lmuﬂ?ﬂﬂ‘%}ﬁﬂﬂiufﬂi!ﬁﬂiﬂ\ﬂu (Crash cost) 5282413010 UUUNIUDYNNLIITA (Crash time) IINNITLNY

EY ] % 4 o 7R Yo < A o a = o w 1 EA T
Foyaiumsdumuainuanos sigg1In grrediamsnall u5Hm szeesdunuile Sina azaldnelugag
Aa ° ' Aa . { y R PR
U@ (Normal cost) 5282381111911 1145290 AA (Normal time) 3100135197 4-1 agluaumsh 4-1 a2 1da 199

TuM3159UADH HAM U187 (Cost to crash per period) UAAZAINTTHVUFUNIINGAAIATIN 4-1

M13199 4-1 A l9elumssanuAeHilaniiea (Cost to crash per period) YBLAAZAINTTHLUEUN

Ngh
Activity Normal time Normal cost Crash time Crash cost Time Cost to
(day) (baht) (day) (baht) reduction crash per
(day) period
(baht/day)
A 26 30,000 15 42,692 11 1,154
B 8 10,000 5 13,750 3 1,250
C 20 10,000 10 15,000 10 500
H 90 24,284,250 76 28,061,800 14 269,825
K 15 1,446,000 10 1,928,000 5 96,400
L 60 2,841,000 45 3,551,250 15 47,350
M 5 305,500 3 427,700 2 61,100
R 7 100,000 7 100,000 0 -
T 5 220,000 5 220,000 0 -
U 2 375,000 2 375,000 0 -
A% 2 142,800 2 142,800 0 -
w 1 50,000 1 50,000 0 -
X 5 172,000 4 206,400 1 34,400
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NAMN5199 4-1 nuN nangsui e 19918 lumsssnuaeianilenal (Cost to crash per period)

v
Yo A

Foaddunindinga lluniga ldasil C-A-B-X-L-MK-H daunanisy R-T-U-V-W-X ldansodiuonld
4 I a - T [
ipanndlunanssun lueusasesa'ld
essdwualFielunsissaiuaenilaniaenal (Cost to crash per period) Alladnga lilwisn
A Yo ~ ' Vv oA a 2 o q ¥ ' 3 A
1niga 1ddea15190 42 w1 maseFanangsy C waghanssu A duawnsorildanuiingiuilasns
<3 i o g/ 1 o § 3‘/
wudnadimelusveznaimvuaiuunnnil 9% auiagilszasd uazszoznarianaslananua (Total
o 1 v a A ° ' I o [ ]
Time Reduction) 18 21 31 viinsasananssuiiuas lazvilianuieztiuuduadadn1ngd 100% uaarldae

] v
WAL (Additional Cost) 1umimmimqmﬁuuqmm‘lﬂﬁ’wwuﬂu

= T q Y a v ' 3 Yy g o v a
A1T19N 4-2 ﬂﬂﬂf%”lﬂ ﬁszgL'JQWV]ﬁﬂﬁﬂﬂ Z score !,Lazmmmﬁ)z!,ﬂuummiﬁ]@113Jﬂmuﬂmﬂmil,ﬁiﬂﬂ%ﬂinl

vudumaInga

mataen ﬁﬂﬂiiu‘?'l!i’\i%'ﬂ Total Crash Additional Total Time Z score | Probability
(Option) Cost Cost Reduction
(Baht) (Baht) (day)
1 C 15,000 5,000 10 1.73 95.82%
2 C-A 57,692 17,692 21 3.10 99.90%
3 C-A-B 71,442 21,442 24 3.47 99.97%
4 C-A-B-X 277,842 55,842 25 3.59 99.98%
5 C-A-B-X-L 3,829,092 766,092 40 5.45 99.99%
6 C-A-B-X-L-M 4,256,792 888,292 42 5.70 99.99%
7 C-A-B-X-L-M-K 6,184,792 1,370,292 47 6.31 99.99%
8 C-A-B-X-L-M-K-H 34,246,592 5,147,842 61 8.05 99.99%

5. msedsema

NANANMIANEINDI 1AT9A15 New Custody Metering LPG  13908AME5ITUMIATLIE0 5282900
duiinlnsams 266 Su Hanuinzduiilasamsauiumsudanadsnusmuamiiy 68.79% snnsigst
K11 CPM/PERT dafiamuideaiinzduiuan liviusmua lumsdnmni Ididonmadond 2 3e¥afangsu C
(3D MODEL FOR REVIEW/APPROVE) 11aznan3sy A (DESIGN ROUTING AND GA DRAWING FOR
REVIEW/APPROVE)  11#1asamsldszezinarduiunmanielu 245 Yu nazanuiteziluudiasaau
Suaiiiy 99.90% Fuilumadeniinzauiiga iesnniinnuinsiuvealasamszudaad oy
SIHUANNNT 99% tasdunusmiiga deandetuNanIsANYIVe MgHIA wIANTA (2561) i 1AFNEINS
W3mrsamsanuInsamsaaaniodins nsd mAnaaAtesnTonlatIuNTEATY WU TUAT N

) A o a < X ' 3 Y 2 o
Iﬂiﬂﬂﬁqm%’mﬂuﬂ PERT szﬂzmmmmiﬂﬂms 224 ‘H’JTNQ "?Nﬂi]13J1Hi]$!,ﬂuiﬂﬂﬂﬁi]mm’JLﬁﬁi]Wﬂﬂ‘U
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33.83% vusasananssuIiuduaianielu 208 92 Tue i ldanuiezduin Tassmsuduadauniny 99.97%
I ' 9 A a A
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9INA151991U 1ATIN5 (Project Schedule) NRF UM 1R Yan. TuTATINS New Custody Metering

v vy
LPG Tsanenmasssnmaszens 19szoznanduiumansdn 266 Tu ufizeznmduiivauvesdyumana:
a o A o o 1 @ a ] A ] I A
Muautervua (TOR) fifmuald 270 Tu uanda91AMIAATIZHAIY CPM/PERT WU Hianutiazidui
k) < v o T W R A a = "9 o 3‘/ =2 9 = 1w oA
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