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Independent Study title: Analysis of Estimated Time by PERT and CPM Techniques for
Maintenance Program of Siemens Gas Turbine Model SGT5 4000F
in Chana Power Plant at Songkhla Province

Author: Mr. Pongsathorn Tannisorn; I1D: 2583003922;

Degree: Master of Business Administration

Independent Study advisor: Jeeraporn Suthummasapa, Associate Professor;

Academic year: 2016

Abstract

This independent study attempts to apply the PERT - Program Evaluation
and Review Technique, CPM - Critical Path Management Technique and relevant
project management to suggest the recommendation for new standard time durations,
and the guidance for appropriate project scheduling.

This study starts from work-breakdown the work instruction as specified in
the standard manual of maintenance program. Then, all detailed activities are
classified and sequenced into independent activities. While, for data collection, the
actual durations are from Major Overhaul projects as recorded in the official
Maintenance Report between 2010 and 2016. The data, under the assumption of beta
distribution by using PERT, are validated with normal distribution by Anderson-
Darling Normality Test. Finally, the collective date are analyzed by CPM to reveal the
Network, Critical Path, and calculated durations of each activity and overall project.

The research recommended the duration of overall project at 850.6 hours
or 35.5 days. This could reduce the maximum duration by 9.5 days from 45 days, or at
28.5 million Thai Baht per year per project for opportunity cost to stop the electricity
generation for maintenance. These findings could provide beneficial guidance for
monitoring the progressive of each activity and overall project to achieve the target as
planned.

Keywords: Estimated project duration, PERT / CPM, Gas Turbine Maintenance Project,
Songkhla Province
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{ s 1 a 2 U 4 v v &
@nﬁN“ﬁ 3.1 LL‘U‘UV\IE)iiJLﬂ‘U"’lallfJiJ”aL’JﬁHmﬁgﬂ%ﬂiill Gumqmnamumum‘%mmwuﬂw

naNIFuuAazfINTsN (FI1N9)

UnoULOY PaNIIN Tnasams

ee

<2

1 2 3 4 5

1) ﬂﬂﬂﬂﬁ\iﬂ?!!ﬁ$ﬂ1&’)”ﬂ’ﬂﬂ%}@u A

2) DeANDITLULIADIMAS

3) ﬂﬂﬂ?’i@ﬁxﬂﬂﬁz‘]ﬂﬂﬂ’ﬂﬂ%}@u B

4) nomIRaidemawa 24 1)

5) neaneszUULUNdeAY

6) feAneoLay Turning Gear Cover

7) Aa1g Bolt Llag DDA Casing ‘ﬁ 2

8) AR1Y Bolt LAz HOA Casingﬁ 3

9) A1y Bolt L1z ndA Inlet Casing

10) A998 Bolt Ltaznon Compressor
Bearing

11) Aa1y Bolt Llaznoa Casingﬁ 1

12) 018 Bolt Lag DA Turbine Carrier

13) Q18 Bolt tiag 0@ Outer Shell

14) 918 Bolt Ltaznon Compressor F
Carrier

15) Lfdmﬂ'i Tip Blade Clearance

16) D9AYN Rotor @aﬂ%’lﬂ!ﬂéﬂi

17) 99@ Turbine Bearing Housing

18) ©n Rotor Iuunae ionontudu

19) A8 Tie Rod Nut LAz DDALLYN I
Rotor Disk 88913910 Tie Rod

20) 913VFTDUFNIN Damping Cone

21) 913 FADUFNIN Intermediate Ring

22) 91539a9UANIN Rotor Disk

23) 9139 UFANIN Compressor Blade
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~ 4 < 9 v a Y [ A v o O
AT NN 3.2 LL‘U‘UV\If]ill!ﬂ‘UGUleI”ﬁL’JﬁHma%ﬂ“ﬂﬂiﬁll YOIUYTLNOVTUFIUATOINIH U Y

naNIFuuAazfINTsN (FI1N9)

UnoULOY PanIsN Tnasams

ee
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1 2 3 4 5 6

1) 1J52n®1 Rotor Disk N1J Tie Rod
2) U Tie Rod Nut K
3) 9N Rotor aﬂuumim
4) 1J52n01 Turbine Bearing Housing

191U Rotor
5) 714 Rotor aaluiAT o M
6) !ﬁ“lJ?h Tip Blade Clearance
7) 1)52n®V Turbine Carrier
8) Us¢neu Outer Shell
9) 1l5znow Compressor Carrier
10) /5201 Casing 7 2 11az4iu Bolts
11) 152001 Casing 7 3 11az4iu Bolts
12) Jsusean Comp Carrier ﬂf?ﬂﬁ 1
13) 1U5U52AY Turbine Carrier ﬂ%ﬂ‘ﬁ 1
14) 1J52n0 Casing 7 1 1az4Y Bolts
15) Jsusean Comp Carrier ﬂ%ﬂﬁ 2 P
16) 1JSUFLAV Turbine Carrier ﬂ%ﬂﬁ 2
17) Usznov Compressor Bearing
18) nAfdUIEUY HCO Q
19) U52noU Inlet Casing
20) Usznewniaiaemaa 24 12
21) UszneumieszuuiFomas R
22) ﬂﬁZﬂ@‘UVi'fJigU‘]Jiﬁﬂﬂﬂ'J'm%}@u
23) §uA Alignment 1A5 04 S
24) ﬂ’izﬂﬂ‘]_l"l;ﬂ Turning Gear Cover
25) Uszneuneszuutiuiunaoau

26) UsgnouraInazauIU U
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ee

na¥luunazdanssu (Falu9)

Tunougoy fenssu Tasamsh
1 2 3 4 5 6
1) D9ANAIALALAUIUANNT BUY A 285 225 250 240 230 240
2) DoANBILULITDINAS
3) 00ANBITUUTTVIANNS U B 875 90.0 920 900 880 915
4) DRI ATOINAI 24 12
5) peanoszUL IR AY
, C 15.0 15.0 20.0 18.0 16.0 12.0
6) DANBLLAY Turning Gear Cover
7) 7018 Bolt LAz dA Casing 171 2
I D 80.5 82.0 90.0 82.0 86.0 87.0
8) 1YY Bolt LlazHdA Casing N 3
9) AN18 Bolt LAz 09a Inlet Casing
10) Q18 Bolt Ltaznon Compressor
E 79.0 69.0 63.0 64.0 70.0 72.0
Bearing
11) Aa18 Bolt LlagndA Casing ﬁ 1
12) Aa18 Bolt itagoa Turbine Carrier
13) AaN® Bolt laznoA Outer Shell
14) 018 Bolt Ltaznom Compressor F 44.0 48.0 40.0 45.0 45.0 42.5
Carrier
15) !ﬁ“lJ?h Tip Blade Clearance
16) noAYN Rotor aaﬂmm?ﬁlm G 10.0 9.0 14.0 11.0 10.0 13.0
17) 99 Turbine Bearing Housing 30.0 38.0 40.0 41.0 38.5 45.5
18) 8 Rotor Funnda ieneasudaIY
19) Aa® Tie Rod Nut (AL DOALLYN 1 36.0 48.0 40.0 39.0 62.0 42.0
Rotor Disk 89910 Tie Rod
20) A5V ABUTNIN Damping Cone
21) 939990 UANIN Intermediate Ring
J 156.0 148.0 150.0 152.0 2455 140.0

22) 1531989 UANIN Rotor Disk

23) 953980 UANIN Compressor Blade
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1 J a 2 1 4 v v
A15199 4.2 eﬁlauvanm!,mazﬂﬂﬂﬁn GU’E)\‘]\‘]TH?J?Zﬂﬂﬂ%uﬁﬁulﬂ%@ﬂﬂﬂﬁuﬂW“ﬁ

naNIFuuAazfINTsN (FIlN9)

ee

Tunougoy fenssu Tasemsi
1 2 3 4 5 6
1) Y5¢nev Rotor Disk AU Tie Rod
2) 4 Tie Rod Nut K 48.0 37.0 48.0 44.0 58.0 52.0
3) 174 Rotor a4 Tt
4) 1J52n01 Turbine Bearing Housing
ey Rotor L 30.0 41.0 29.0 42.0 37.0 35.0
5) 94 Rotor ﬁﬂmﬂd}:iﬂﬂ M 12.0 9.0 10.0 13.0 9.5 12.0
6) Lfdmﬂ'i Tip Blade Clearance
7) 1J5¢N®V Turbine Carrier
N 72.0 60.0 80.0 69.0 67.0 70.5
8) 1529V Outer Shell
9) 1lsznou Compressor Carrier
10) Ys2noU Casing #i 2 uazau Bolts
1) 1J5n01 Casing 71 3 1az41 Bolts
v (0) 70.0 62.0 76.0 70.0 68.5 72.0
12) Jsusean Comp Carrier A3an 1
13) 1/5U52AY Turbine Carrier ﬂ%ﬂ‘ﬁ 1
14) Ys52n0U Casing #i 1 uazdu Bolts
15) Y5U52AU Comp Carrier adait 2 P 500 360 440 400 400 470
16) 1JSUFLAV Turbine Carrier ﬂ%ﬂﬁ 2
17) Usznow Compressor Bearing
18) nagauIsUU HCO Q 48.0 40.0 55.0 42.0 54.0 53.5
19) 1/52n0O1 Inlet Casing
20) Uszneutiaitemaata 24 1
21) l5zReUTBsEUUARINAS R 700 620 760 700 685 740
22) 15ENOUNDITUUTTLBANNT DU
23) J§111 Alignment 1A3 04 S 480 120 445 150 460  48.0
24) 132noUYA Turning Gear Cover
T 30.0 35.0 31.5 35.0 34.0 32.0

' Y o v A
25) UszneuneszuuINuiaay

26) Usgnounasnuazauu U 20.0 17.0 18.0 17.0 18.0 19.0
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2. MIMUIUIANTTAVDININT TN aEmaiin PERT

v 9 v
nndoyalumsni 4.1 uaz 42 1y ssomaumua1veaai 14 uuaazfanssy

ArenAtin PERT Muauy@gIumsnszatedoyanuuiiai (Beta Distribution) A28aun15h 4.1

Y
v A

1ag 4.2 (Luttman and Laffel, 1995) a9
_a+4m+b

Te=2""T"""2 .dunsn4.l
6
, |b-a ? 4
ol=|—— e AUMITN 4.2
6
o Te = naml¥luuaazianisy mumaiin PERT (Expected Time)

o2 = anuuilsisiuveaunaznanisy eumatia PERT (Variance)

4 A A ' o a Y <3 e . .
= NAUIINGA NAIAITNININTTULAUNID (Optimistic Time)

D.

H ' o A 3 C . .
= L’Jm%}”l‘ﬁfm Tlmﬂ’J”lille”lﬂi]ﬂﬁiJ!,Lﬁ)’JLﬁii] (Pessimistic Time)

{ g { 1 1 a <3 . .
m = nailullldnnige Auaazfonssuudnada (Most Likely Time)

d’ Y 1 a a % td'

na 1% lueaznanssy tazanuudlssiunnmaia PERT aauaadluasan 4.3

A . < L . A Y 3 Ad A o A e .
uaz 4.4 Tagh Optimistic Time (a) A® L’Jmlm’JLﬁi%mi’J‘lﬂfjﬂiuﬂTﬂnﬂﬁ]ﬂ‘i‘ill 1aY Pessimistic

. A Y g Ay A o A o o i . A

Time (b) A A WANTTINTINGATUNTMIININTTY F115D Most Likely Time (m) A0 1301
A g H H o = [~} ' a o g o < 1 a
nilull1dunfiganazildnenssuuduade Feluadtol fmualdiluaigiuiion Mode)
) v A ~ 1 a 9 1 A A ] ] a 9 = 9
dmsunnssunamsomagiutonla ualunsain luawsamaigiuton]a widonld

Aundgvomn g lunnssunlim Indifesnuuiniiga 3 Tasans
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~ ~ 9 1 a Qy 1 A v o
15190 4.3 a1 1% taza1uulsUsIuLeazNINITNUEIUA AT UTIUATOINIH UMY

AUINAYNA PERT

na¥luufazfanIsNved

. anuunlsisiu
Panssu Tasamsingssnun (Falag)

a b m T, c’
A 225 285 24.0 245 1.00
B 87.5 92.0 90.0 89.9 0.56
C 12.0 20.0 15.0 15.3 1.78
D 80.5 90.0 82.0 83.1 2.51
E 63.0 79.0 70.3 70.6 7.11
F 40.0 48.0 45.0 447 1.78
G 9.0 14.0 10.0 10.5 0.69
H 30.0 45.5 39.8 39.1 6.67
1 36.0 62.0 40.3 432 18.78
J 140.0 245.5 150.0 164.3 309.17

d‘ d’ 9 1 a Qy [ d’ v o
15190 4.4 a0 18 tazaNnuudsUsIuuaazn NI INVeINUUTZ N UTUE IUAT BINIHUN 19

ANUNAUA PERT

na¥luunazfanssuved

) anuunlsisiu
anssw Tnsamsingesnn (Fa1a9)

a b m T, c’
K 37.0 58.0 48.0 47.8 12.25
L 29.0 42.0 37.7 36.9 4.69
M 9.0 13.0 12.0 11.7 0.44
N 60.0 80.0 68.8 69.2 11.11
(0] 62.0 76.0 70.0 69.7 5.44
P 36.0 50.0 40.0 41.0 5.44
Q 40.0 55.0 51.8 50.4 6.25
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a
NINIIN

na¥luufazfanIsNved

Tasamsingeinn (Fa1a9)

anuulsilsiu

b

m

2

(0]

62.0
12.0
30.0

c 383 »n Z

17.0

76.0
48.0
35.0
20.0

70.0
48.0
35.0
17.0

69.7
42.0
342
17.5

5.44
36.00
0.69
0.25

3. M3ATIVAVVANNGNABIVRIYRYA

v H v
wam AN 15 luuaaznanIsy d1emaiia PERT Ad4013 197 4.3 1ag 4.4 11

= Y 9 = o ~Aq Y 1 Aa
ﬁﬁﬂ‘iﬂﬁﬁ’mﬁ@‘ﬂﬂ’JWMMEI\WI'B'Q"II’EN"II’EH;I,&UI,@ Tﬂﬂlﬂ%ﬂ‘umEJ‘Uﬂ‘U!’m1°VIGl°IfGlL!LLGlZ1$ﬂEﬂﬂ‘i‘53J

a a { 4 4 4 o
GnllE"flllemﬁiuﬂﬁﬂigﬂiﬂ%}ﬂyjallﬂﬂﬂﬂ@ (Normal Distribution) ﬁtﬂ@imummwm%uu 95%

L g a J aa o 4 a L4 °
TagT1sunsy Minitab FuiluTilsunsudnnzvideyananadisegiivelins 1z uazdm

o <
ANNINN 4.1

Summary for Act_M

NI

Anderson-Darling Normality Test
A-Squared 0.36

Summary for Act_K

Anderson-Darling Normality Test
A-Squared 0.19

P-Value 0.321 P-Value 0817
Mean 10.917 Mean 47.833
stev 1.625 stev 7.111
Variance 2.642 Variance 50.567
Skewness  0.06502 *\ Skewness  -0.170662
Kurtosis -2.25547 Kurtosis 0.587006
N 6 N 6
Minimum 9.000 Minimum 37.000
istQuartle  9.375 \\ istQuartie  42.250
Median 11.000 [ Median 48.000
3rd Quartile  12.250 3d Quartle 53500
Maximu m 13.000 ) i ) L % L Maximum 58.000

95% Confidence Interval for Mean 95% Confidence Interval for Mean
9.211 12.622 — 40371 55.296

95% Confidence Interval for Median 95% Confidence Interval for Median
9.179 12.643 39.500 55.857

95% Confidence Interval for StDev 95% Confidence Interval for StDev
o gloas 959 Confidence Intervals 4439 17,401

N
I 10 1 12 3
95% Confidence Intervals
Mean:
Median-
o 10 1 12 13

Mean:

Median-

A (J i I Y .. A a 9 aa 1 a
NNN 4.1 @]’]@EINﬂ13ﬂ3$§!ﬂ@lﬁlsﬁ1ﬂ3l!ﬂiu Minitab LW’E]'JLﬂinﬁsUfJiJ”aﬂNﬁﬂﬂiu&ma%ﬂ%ﬂiﬁﬂ
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a

%1ﬂﬂ13ﬂﬂﬁ@ﬂﬂhh@]ﬁ1uﬁﬁﬂ (Hypothesis Test) 99]}’386% ﬂﬁﬂﬂﬁﬂﬂﬂﬁﬂigmﬂéﬁ}@y‘ﬁ

q

' 1]

=

uuu1nAveo RS F1-A13 a1 (Anderson-Darling Normality Test) (/971 P-Value 1A111AAT
1 0L (fiAAuIFeIY 95% 1ZeUITDAILIAA OL = 1.00 — 0.95 = 0.05) uaAsHIn138eusY
AuyAFIUNAN (Null Hypothesis; H,) ”jﬁagammﬁ%ﬂﬁm‘?u uMsnszaneauulng

Tun1ansady wingn P-value indooniiar o widlumsdfiasauydgiuvan
uaae a9 iR sty Tutimsnsznedoyauuvind vld ldawnsoihama uag
anuudsilsmvesianssuasnan nldnSeuifisunudeyannmaiia PERT 18

o5 21 90551 AARINTIU A §9 U 9015719 4.5 182 4.6 nu
NnRInssN enduRIngsu T uag S M P-Value Allmminndia1 oL nanshfimsnszaedoya
uuulnd sazensa e umae Hudumud weanar luuaazianssulumssvam uaginsesy
luduaeusio’l

dwsuRanssu Juay S 111 U A1 P-Value A uni1iy 0.005 1Az 0.012 Audy
Fafosndiar oL uaash lildmsnsznedeyauuuiad sl llamsoinafld ues
anuulsdsruvesnonssy I uaz S vfFeufsunumsmuiudlemaiia PERT 18 4190
ToiinsasvTenTwaziBeavesvuneutoslufiinisy Taen3eufounnuuandisves
Yumeudes 1azveLIVANURRATUIT nnsuaglInsinisthgesnyiveasas Insans

A a = Y v v A Y a A o (% g}z 1
NV UVEE uazwmimmaﬂhmlmuﬂ133&513a1w1%1uﬂﬂﬂﬁiwmmzﬁmmmmumum”lﬂ

d' d‘ 9 1 a L:y 1 d‘ v o &
131N 4.5 Na1n 1 vazaunlsUsiunaaznanNT sy VoI IUDRATUAIUIATOINIHUN IS

MuANYATIUNMINIEMeToyaUUUNA

R naundy (¥I1309) anuudsisiu anuzilu
fanssu i
Mean; | Variance; O P-Value; P
A 24.5 4.60 0.138
B 89.8 3.27 0.502
C 16.0 7.60 0.731
D 84.6 13.44 0.430
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A1319N 4.5 (A0)

R naunad (%"ﬂm) anuudsisiu anuiazu
fanssu
Mean; | Variance; O : P-Value; P

E 69.5 33.90 0.608

F 44.1 7.24 0.717

G 11.2 3.77 0.380

H 38.8 25.87 0.343

1 445 89.50 0.124

J 165.3 1573.78 0.005

A Aa 9 Aq 99 a A ' A
WANTUINNINITU ] ﬂWﬂm@Hﬁnﬁ’lﬂi“Biuﬂﬁ]ﬂﬁiN JAWUNIT NN 4.1 NUN Iﬂﬁ\iﬂ’li“ﬂ 5

A Y o = v ~ = A ' =
UAUNINUY 245.5 “]5'3111\1 G]Nlmﬂﬁ’l\‘l’i]’lﬂna'léllf]\‘ﬂﬂi\iﬂ']iﬂ 1994 18a% 6 NUATTEHIN 140.0 93

156.0 52 T34

Y 1
Han1snsaauIuaeugasluInsanisi 5 wun Tuanuasndouannluna
UYOIIATBIOADINA (Compressor Blade and Vane Inspection) tNAANITaN18U04 IUAVD S
A o A = o Y Y
13939 ADINA (Compressor Blade and Vane) N1 Stage 6 D3 15 mlddesvensveunaiuesn i

A = 1 1 A ?,', o Y A I J
INDRIIITOU ﬂﬁ)m‘ﬂaEJL!LL’@Z%@M!L%Nﬁ?l&ﬂlﬁﬂﬁWﬂﬂﬂﬂNﬂ %11W!3ﬁ1ﬂ1%hﬂ1%1ﬂﬂ’)1

Tnsamsdu 9 w10

v a a oA = dyd A = 9
mmmmmﬂgummmmgm NITANHIU i]mmﬂﬁﬂy1gaw1$mayalaa1%1ﬂ

Tasan590 1 89 4 1182 6 AIA15190 4.7 1Az 4.8 ¥392 14 a1 P-Value 111 Taun10v 0.611 uag

HAwINNA oL AMANUFEIY 95% 1aad1 Insnszaetoyauuulng
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~ ~ 9 1 a Qy [ A v o &
A1519% 4.6 AN I FazANNLl sUTINLAAZAINT T VoIULTENOUFUAIWATOINIHUN I

auauyAgIUMINTZIetoyauluna

R naunad (%"ﬂm) anuudsisiu anuazu
fanssu
Mean; [ Variance; O ? P-Value; P
K 478 50.57 0.817
L 35.7 29.47 0.554
M 10.9 2.64 0.321
N 69.8 42.78 0.648
O 69.8 21.18 0.433
P 42.8 26.57 0.770
Q 48.8 42.38 0.205
R 70.1 23.64 0.515
S 35.6 295.24 0.012
T 32.9 4.24 0.415
18] 18.2 1.37 0.428

Hsannnengsy S Mndeyanarn s lunangsy S awa1sed 42 wua deyanan
~ o [ ' ' o A ' A ' o Y 1
imanszaneamuilu 2 nguedieFanu e nquisn UA15EHI1 12.0 - 15.0 F2Tus Taun
Tasansh 2 uag 4 aunguided UA1521I19 4.5 -48.0 %2 Ta laun Tasamsi 1,3, 5uaz 6
uaaan lulgmsnszaedoyannuilng
9
HANIIATIVABUTUABULDE WU NGUUINTIANIZNITATIVTAA Alignment

Tagh Tudealimsl5y Alignment iiosaneg lusfisonsuliaunsaldandme arunquitaes

Y v
4 1A

MsasdeuNazli a1 Alignment vl# ldawesnguideunnninguusneddamu

Q

=\

y
4 1
=1

F) a a oA Aa v = A = 1 A =)
919930 1MIURTANUNIATFIN NUITEU TUAONANBURNIZNAUN A0 AD
] Y ]
TAseanIsAROIUNINTATINEULAzUTUAT Alignment A9A15199 4.7 1ae 4.8 TagnyI1a1
P-Value 113 TA 1110 0254 1az A 11nn21A1 0L NAIANNFDIU 95% AN UAITNTLINY

9 a
Yoyauuuna
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15199 4.7 Ysvilgadeyananldlunnssy Tuaz S T

naniFluunazfanssuvedlnsams (Fug)

fenssu Tasemsi
1 2 3 4 5 6
Aj| 156.0 148.0 150.0 152.0 2455 140.0
S1 48.0 12,0 445 150 46.0 48.0

M13197 4.8 nai 19 nazanuuilsisauvesnongsy J1 taz S1awduyAgIumMInszMetoya

uupUnd mendaliulgedeyanarnldlunanssu T ez s

naundy (¥31349) anuulsilsiu anuzilu
NANIIN )
Mean; L Variance; O P-Value; P
J1 149.2 35.2 0.611
S1 46.6 2.89 0.254

A Aq ¥ a v a v (v
AT 1NN 4.9 naﬁ/]iﬂf lLagﬂj’luuﬂsﬂSQHmf’]Qﬂﬂﬂjju J1 1 S1 aemaua PERT ﬂ1ﬂwa\1ﬂ5Uﬂ§\1

Yoyanarn I lunanssy Juag S

narilluusazionssaves anuulsdsiu
Aanssu Tn3amstiigednm (ﬂi‘;'ﬂm)
a b m T, c’
J1 140.0 156.0 150 149.3 7.11
S1 445 48.0 48.0 47.4 0.34

9
[ Y

(= = Y 9 = = Sq 9
Ay msafFeuieuanugnaedvesveya lagnfseuneunainlylu
ueaznINTsuAIemMAla PERT nuna1nldluudazionssy muauydgiumsnizaedoya

a ¥ 2 J 4 v v [ {
wuvilna 1/]\‘]611!\‘]']14‘0?]@ ngﬂi$ﬂ@ﬂ%uﬁﬁutﬂ%@ﬁﬂﬂﬂuﬂ?cﬁ ﬂ\‘]@]'li']\i“ﬁ 4.10 Loz 4.11
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d‘ = d‘ 9 1 a Qy [ d’ v o & [
A1519% 4.10 WSeumeunan 1e luaazNInTsu YoIUDPATUE IUATOINIH UMY TEHI N

imAtia PERT wagmuauyagIumsnsznedoyanuulng

R mata PERT mInsznedeyanuuilnd ANNANAIY
fonssu . . :
T, (#21u9) c’ TRCRLETE) c’ % a9

A 24.5 1.00 24.5 4.60 0.00 0.0
B 89.9 0.56 89.8 3.27 0.11 0.0
C 15.3 1.78 16.0 7.60 4.58 0.7
D 83.1 2.51 84.6 13.44 1.81 1.5
E 70.6 7.11 69.5 33.90 1.56 1.1
F 447 1.78 441 7.24 1.34 0.5
G 10.5 0.69 11.2 3.77 6.67 0.7
H 39.1 6.67 38.8 25.87 0.77 0.3
| 432 18.78 44.5 89.50 3.01 1.3
J1 149.3 7.11 149.2 352 0.07 0.1

d‘ =1 d‘ Y 1 a Qy 1 d‘ v o O
A1519% 4.11 1WSeumeunan s luuaaznangsy Yo HY SN UFUTIUATOINIHUNY

52MIUMALA PERT tazawauyagiumsnszatedoyauuuing

R matin PERT msnszaedeyanuulnd ANNUANAIL

fonssu . . :
T, (F21319) c’ TRCRLETE) c’ % Falaa

K 47.8 12.25 478 50.57 0.00 0.0

L 36.9 4.69 357 29.47 3.25 1.1

M 11.7 0.44 10.9 2.64 6.84 0.8

69.2 11.11 69.8 42.78 0.87 0.6

0 69.7 5.44 69.8 21.18 0.14 0.1

P 41.0 5.44 428 26.57 439 1.8

Q 50.4 6.25 488 42.38 3.17 1.6

R 69.7 5.44 70.1 23.64 0.57 0.4
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A13197N 4.11 (919)

R A PERT mInsznedeyanuuind ANNUANAY
fanssu T ; 3 ; 9
T, (F21019) c TRCRLETE) c % g
S1 474 0.34 46.6 2.896 1.69 0.8
T 34.2 0.69 329 4.24 3.80 1.3
U 17.5 0.25 18.2 1.37 4.00 0.7
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puudia wazuuuing wun lilianuuanaenuegniiviedinny Tae nun
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T A A ] < A 1w o 2 g 1 1 Y A A v o
uaiensanlunides? Tue woNTa N 0.8 92 Tue Fuilua luunmin wemeunus
v 9
%7 113NN NAVDIIATING
2) dMFuNINTIY P UAINNNUANA WAL U89 Tuannngam iy 1.8 42 1u9
T A A ] J 3 J 1A [ 2 g J ] @
uaeinsan lurienlesigud wundawnny 4.39% uilua luwniin
N Yy o = -
Tagaudvel 1aenl9d93a1n N1InIZIeVoyauU LA a1umALlA PERT
I o 1 Aq Y 1 Aa A o Aq Y [ a
Hudumuvesnszeznan 1 luuaaznanssy ieann ansasuinan g lumazsnnssy

9
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o a a <3 2 a 4
MIATUIUABNUINGA LAZIA LA UFT VD IATINT FUNNNTLUIUMTIATIEH
' . A I Yo 1 a Y g =2 o
18914 (Network Analysis) e 19 1aRav 189110 9R9nTsuarvaluTasans 9niu 391
(3 ' { ! a . o a a 4 a
dumuananlsluudazfnssundiuialdanmaiia PERT 113nsgvialematin CPM
4 o a <
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a g = FY a o [
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{ a d o [ a 4 a
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4 [ { 4 o o 1 1 1
cPM TagldT1lsunsuilszgna Microsoft Excel 44010 4.4 1il0iimsfmuiamiAIa1g 9 laun
2 3 A
1) namm’fuﬁ’;ﬁqﬂ (Earliest Start; ES)
¥ 3 3 A ] ..
2) AT AUIINGA (Earliest Finish; EF)
3) NASUARUTINGA (Latest Start; LS)
Y 2 Y A ..
4) 1A NTTIVINGA (Latest Finish; LF)
5) NA1A0YAI0d5Y (Free Float; FF)

6) 1701908712594 (Total Float; TF)
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A 0 24.5

24.5 0 24.5

B | 245 | 1144 D | 1144 | 196.4
89.9 | 245 | 1144 82.0 | 114.4 | 196.4
C | 245 | 3938 E | 398 | 1104

—>
153 | 110.5 | 1259 70.6 | 125.9 | 196.4

, 1dun193ngA (Critical Path)

~ . lilmdunieInga (Non-Critical Path)

F 196.4 | 241.1 G 241.1 251.6
447 | 196.4 | 241.1 10.5 241.1 251.6
H 251.6 | 290.7
39.1 251.6 | 290.7
A\ 4
I 290.7 | 333.9
43.2 290.7 | 333.9
v
J1 3339 | 4833
149.3 | 333.9 | 4833

{ a 4 3 1 2 J 4 v o a
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K 4833 | 531.1
47.8 4833 | 531.1
L 531.1 568.1
36.9 531.1 568.1
M 568.1 579.7 N 579.7 | 6489
11.7 568.1 579.7 69.2 579.7 | 6489

R | 7600 | 8387
/I~ -7\
o | sawn | g / 69.7 | 7800 | 850.6 \
607 | 6488 | 718.6 \ i‘f
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/
P | 6489 | 6809 | \
41.0 | 677.6 | 7186 \\ /
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17.5 | 833.1 | 850.6
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FINISH

97



46

{ a J a a < a
A15199 4.13 HaNIAATIEHAYNUINEGA !Lﬁ%ﬂi%ﬂWﬂ!ﬂﬁngﬁlﬁiEﬂ"U’E)\ﬂﬂ'i\‘iﬂTi aMumnaUn CPM

Earliest Latest Earliest Latest Stack
- RSN
NANTIN Start Start Finish Finish Time - -
INGA
(ES) (LS) (EF) (LF) (LS-ES)
A 0.0 0.0 245 245 0.0 T
B 245 245 1144 1144 0.0 o
C 245 110.5 39.8 125.9 86.0 Tailas
D 114.4 114.4 196.4 196.4 0.0 T
E 39.8 125.9 110.4 196.4 86.0 Tailas
F 196.4 196.4 241.1 241.1 0.0 T
G 241.1 241.1 251.6 251.6 0.0 T
H 251.6 251.6 290.7 290.7 0.0 T
I 290.7 290.7 333.9 333.9 0.0 1o
I 333.9 333.9 4833 4833 0.0 1o
K 4833 4833 531.1 531.1 0.0 T
L 531.1 531.1 568.1 568.1 0.0 T
M 568.1 568.1 579.7 579.7 0.0 Tog
N 579.7 579.7 648.9 648.9 0.0 1o
o) 648.9 648.9 718.6 718.6 0.0 1o
P 648.9 677.6 689.9 718.6 28.7 il
Q 718.6 718.6 769.0 769.0 0.0 1y
R 769.0 780.9 838.7 850.6 11.9 Tailas
S1 769.0 769.0 816.4 816.4 0.0 1o
T 816.4 816.4 850.6 850.6 0.0 1o
8] 769.0 833.1 786.5 850.6 64.1 il
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Q @189113In0A (Critical Path)

A o 1 a a 2 1 4 v v ©
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P U
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Y H
M35199un 1dn31 1R 91A5911UNA Z (Area under the Normal Distribution)

Normal,
Bell-shaped Curve

Z =0 z=X
A 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 | 0.0000 | 0.0040 | 0.0080 | 0.0120 | 0.0160 | 0.0199 | 0.0239 | 0.0279 | 0.0319 | 0.0359
0.1 | 0.0398 | 0.0438 | 0.0478 | 0.0517 | 0.0557 | 0.0596 | 0.0639 | 0.0675 | 0.0714 | 0.0753
0.2 | 0.0793 | 0.0823 | 0.0871 | 0.0910 | 0.0948 | 0.0987 | 0.1026 | 0.1064 | 0.1103 | 0.1141
0.3 | 0.1179 | 0.1217 | 0.1255 | 0.1293 | 0.1331 | 0.1368 | 0.1406 | 0.1443 | 0.1480 | 0.1517
0.4 | 0.1554 | 0.1591 | 0.1628 | 0.1664 | 0.1700 | 0.1700 | 0.1772 | 0.1808 | 0.1844 | 0.1876
0.5 | 0.1915 | 0.1950 | 0.1985 | 0.2019 | 0.2054 | 0.2088 | 0.2123 | 0.2190 | 0.2190 | 0.2224
0.6 | 0.2257 | 0.2291 | 0.2324 | 0.2357 | 0.2389 | 0.2422 | 0.2454 | 0.2486 | 0.2517 | 0.2549
0.7 | 0.2580 | 0.2611 | 0.2642 | 0.2673 | 0.2704 | 0.2734 | 0.2764 | 0.2794 | 0.2823 | 0.2852
0.8 | 0.2881 | 0.2910 | 0.2939 | 0.2967 | 0.2995 | 0.3023 | 0.3051 | 0.3078 | 0.3106 | 0.3133
0.9 | 0.3159 | 0.3186 | 0.3212 | 0.3238 | 0.3264 | 0.3289 | 0.3315 | 0.3340 | 0.3365 | 0.3389
1.0 | 0.3413 | 0.3438 | 0.3461 | 0.3485 | 0.3508 | 0.3531 | 0.3554 | 0.3577 | 0.3599 | 0.3621
1.1 | 0.3643 | 0.3665 | 0.3686 | 0.3708 | 0.3729 | 0.3749 | 0.3770 | 0.3790 | 0.3810 | 0.3830
1.2 | 0.3849 | 0.3869 | 0.3888 | 0.3907 | 0.3925 | 0.3944 | 0.3962 | 0.3980 | 0.3997 | 0.4015
1.3 | 0.4032 | 0.4049 | 0.4066 | 0.4082 | 0.4099 | 0.4115 | 0.4131 | 0.4147 | 0.4162 | 0.4177
1.4 | 04192 | 0.4207 | 0.4222 | 0.4236 | 0.4251 | 0.4265 | 0.4279 | 0.4292 | 0.4306 | 0.4319
1.5 | 04332 | 0.4345 | 0.4357 | 0.4370 | 0.4382 | 0.4394 | 0.4406 | 0.4418 | 0.4429 | 0.4441
1.6 | 0.4452 | 0.4463 | 0.4474 | 0.4484 | 0.4495 | 0.4505 | 0.4515 | 0.4625 | 0.4535 | 0.4546
1.7 | 0.4554 | 0.4573 | 0.4573 | 0.4582 | 0.4591 | 0.4599 | 0.4608 | 0.4616 | 0.4625 | 0.4633
1.8 | 0.4641 | 0.4649 | 0.4656 | 0.4664 | 0.4671 | 0.4678 | 0.4686 | 0.4693 | 0.4699 | 0.4706
19 | 04713 | 0.4719 | 0.4726 | 0.4732 | 0.4738 | 0.4744 | 0.4750 | 0.4756 | 0.4761 | 0.4767
2.0 | 04772 | 0.4778 | 0.4783 | 0.4788 | 0.4793 | 0.4798 | 0.4803 | 0.4803 | 0.4812 | 0.4817
2.1 | 0.4821 | 0.4826 | 0.4830 | 0.4834 | 0.4838 | 0.4842 | 0.4846 | 0.4850 | 0.4854 | 0.4857
2.2 | 0.4861 | 0.4864 | 0.4868 | 0.4871 | 0.4875 | 0.4878 | 0.4881 | 0.4884 | 0.4887 | 0.4890
2.3 | 0.4893 | 0.4896 | 0.4898 | 0.4901 | 0.4904 | 0.4906 | 0.4909 | 0.4911 | 0.4913 | 0.4916
2.4 | 0.4918 | 0.4920 | 0.4922 | 0.4925 | 0.4927 | 0.4929 | 0.4931 | 0.4932 | 0.4934 | 0.4936
2.5 | 0.4938 | 0.4940 | 0.4941 | 0.4943 | 0.4945 | 0.4948 | 0.4948 | 0.4949 | 0.4951 | 0.4952
2.6 | 0.4953 | 0.4955 | 0.4956 | 0.4957 | 0.4959 | 0.4960 | 0.4961 | 0.4962 | 0.4963 | 0.4964
2.7 | 0.4965 | 0.4966 | 0.4967 | 0.4968 | 0.4969 | 0.4970 | 0.4971 | 0.4972 | 0.4973 | 0.4974
2.8 | 0.4974 | 0.4975 | 0.4976 | 0.4977 | 0.4977 | 0.4978 | 0.4979 | 0.4979 | 0.4980 | 0.4981
2.9 | 0.4981 | 0.4982 | 0.4982 | 0.4983 | 0.4984 | 0.4984 | 0.4985 | 0.4985 | 0.4986 | 0.4986
3.0 | 0.4987 | 0.4987 | 0.4987 | 0.4988 | 0.4988 | 0.4989 | 0.4989 | 0.4989 | 0.4990 | 0.4990

N g F1IYNY (2559)
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Summary for Act_A

Anderson-Darling Normality Test

95% Confidence Intervals

Mean

Median -

A-Squared 0.48
P-Value 0.138
Mean 24.500
StDev 2.145
Variance 4.600
Skew ness 1.59641
Kurtosis 2.92179
N 6
Minimum 22.500
1st Quartile 22.875
Median 24.000
3rd Quartile 25.875
Maximum 28.500

95% Confidence Interval for Mean
22.249 26.751

95% Confidence Interval for Median
22.679 27.250

95% Confidence Interval for StDev
1.339 5.260

WUIn U (1) LHUMNA TaunTuUeananIsy A 7 laonTdsunsunaeada

Summary for Act_B

T

Anderson-Darling Normality Test

A-Squared 0.29
P-Value 0.502
Mean 89.833
StDev 1.807
Variance 3.267
Skewness -0.20607
Kurtosis -1.61261
N 6
Minimum 87.500
1st Quartile 87.875
Median 90.000
3rd Quartile 91.625
Maximum 92.000

95% Confidence Interval for Mean
87.937 91.730

95% Confidence Interval for Median
87.679 91.821

95% Confidence Interval for StDev
1.128 4.433

I~
T T T T T
88 89 920 91 92
95% Confidence Intervals
Mean- I \ g |
Median A4 |
T T T T T
88 89 90 91 92

WUIN U (2) LHUMNFa Taunsuueananisy B N 1dan Tdsunsuneada
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Summary for Act_C

Anderson-Darling Normality Test

A-Squared 0.21
P-Value 0.731
Mean 16.000
StDev 2.757
Variance 7.600
Skewness 0.085912
Kurtosis 0.173130
N 6
Minimum 12.000
1st Quartile 14.250
Median 15.500
3rd Quartile 18.500
Maximum 20.000

95% Confidence Interval for Mean

13.107

18.893

95% Confidence Interval for Median

13.071

19.286

95% Confidence Interval for StDev

1.721

6.761

12 14 16 18 20
95% Confidence Intervals
Mean-| - i
Median I |
T T T T T T T
13 14 15 16 17 18 19

WUIN U (3) LHUMNTa Taunsuueananisy C N ldan Tdsunsuneada

Summary for Act_D

Anderson-Darling Normality Test

A-Squared 0.31
P-Value 0.430
Mean 84.583
StDev 3.666
Variance 13.442
Skewness 0.44633
Kurtosis -1.34487
N 6
Minimum 80.500
1st Quartile 81.625
Median 84.000
3rd Quartile 87.750
Maximum 90.000

95% Confidence Interval for Mean

80.736

88.431

95% Confidence Interval for Median

81.036

88.929

95% Confidence Interval for StDev

2.289

8.992

|1

N~

T T T T T T

80 82 84 86 88 90

95% Confidence Intervals
Mean-] ; A g

Median- I - i
T T T T T T
80 82 84 86 88 920
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Summary for Act_E

Anderson-Darling Normality Test

A-Squared 0.25
P-Value 0.608
Mean 69.500
StDev 5.822
Variance 33.900
Skewness 0.656607
Kurtosis 0.379826

//—”—" R RN N 6

| \ Minimum 63.000
L1

\ 1st Quartile 63.750
I Median 69.500
T T T T 3rd Q uartile 73.750
& & 2 W Maximum 79.000
95% Confidence Interval for Mean
— P———— 63.390 75.610
95% Confidence Interval for Median
63.357 76.500
95% Confidence Interval for StDev
959% Confidence Intervals 3.634 14.280
Mean I > |
Median I \ 4 |
T T T T T T
65.0 67.5 70.0 §7/225) 75.0 715

WUIN U (5) LHUMNTa Taunsuueananisy E 7 laan Tusunsunieada

Summary for Act_F
Anderson-Darling Normality Test
A-Squared 0.22
P-Value 0.717
Mean 44.083
StDev 2.691
V ariance 7.242
Skewness -0.160572
Kurtosis 0.704790
N 6
Minimum 40.000
1st Quartile 41.875
-1 ™S Median 44.500
T T T T T 3rd Q uartile 45.750
40 2 & D 2 Maximum 48.000
95% Confidence Interval for Mean
— = 41.259 46.907
95% Confidence Interval for Median
40.893 46.929
95% Confidence Interval for StDev
95% Confidence Intervals 1.680 6.600
Mean t - |
Median- I > |
T T T T
40 42 44 46

WUAN U (6) LHUMWIE TaunTueenanI Ty F Nldan Tdsunsuneada
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Summary for Act_G

Anderson-Darling Normality Test

A-Squared 0.33
P-Value 0.380
Mean 11.167
StDev 1.941
Variance 3.767

Skewness 0.63837
Kurtosis -1.24285

/ s >
\ Minimum 9.000

o L 1st Q uartile 9.750
Median 10.500
T T T T T T 3rd Quartile 13.250
® 1 e 2 5 ¥ Maximum 14.000
95% Confidence Interval for Mean
— F— 9.130 13.203
95% Confidence Interval for Median
9.357 13.643
95% Confidence Interval for StDev
95% Confidence Intervals 1011 2.760
Mean I - |
Median t > |
T T T T T T
9 10 11 12 13 14

WUIN U (7) LHUMNIE TaunTNUDnanI sy G 7 lann Tdsunsuneada

Summary for Act_H

Anderson-Darling Normality Test

A-Squared 0.35
P-Value 0.343
Mean 38.833
StDev 5.086
Variance 25.867
L1 Skewness  -0.87067

\ Kurtosis 2.21174
N 6

\ Minimum 30.000

/ N~ 1st Quartile 36.000
Median 39.250

1
T T T T T T T 3rd Q uartile 42.125
30.0 8215 35.0 75 40.0 425 45.0 Maximum 45.500
95% Confidence Interval for Mean
— L T 33.496 44171
95% Confidence Interval for Median
32.857 43.893
95% Confidence Interval for StDev
95% Confidence Intervals 3.175 12.474
Mean I \ |
Median I g i
T T T T T T T
32 34 36 38 40 42 44

WUAN U (8) UHUMNI TaunTuuenanisy H 7 lann Tusunsunaada
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Summary for Act_ I

Anderson-Darling Normality Test

A-Squared 0.50

P-Value 0.124

Mean 44.500

StDev 9.460

V ariance 89.500

Skewness 1.59972

Kurtosis 2.53454

N 6

/ \ Minimum 36.000
| — \ 1st Quartile 38.250
] Median 41.000

T T T T T T 3rd Q uartile 51.500

@ @ @ <D &3 0 Maximum 62.000
95% Confidence Interval for Mean
— [ F— 34.572 54.428
95% Confidence Interval for Median
37.071 57.000
95% Confidence Interval for StDev
95% Confidence Intervals 5.905 23.203
Meanq | - |
Median 4 I . 2 |
T T T T T T
35 40 45 50 55 60

WUAN U (9) uHUMNIE TaunTueenanI T I 1'ldan Tdsunsuneada

Summary for Act_J

Anderson-Darling Normality Test

A-Squared 1.15
P-Value < 0.005
Mean 165.25
StDev 39.67

V ariance 1573.78
Skew ness 2.34933

Kurtosis 5.63774

N 6

| +— Minimum  140.00
1st Quartile 146.00

Median 151.00

; , , r — 3rd Quartile  178.38

150 175 200 225 250 Maximum 245.50

95% Confidence Interval for Mean

—AT— * 123.62 206.88

95% Confidence Interval for Median

142.86 213.54
95% Confidence Interval for StDev
95% Confidence Intervals 24.76 97.30
Mean{ | - |
Median - I - i
T T T T T T
120 140 160 180 200 220

WUIN U (10) LWUMWFE Taunsuueananisy T nlannTlsunsuneada
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Summary for Act_K

Anderson-Darling Normality Test

A-Squared 0.19
P-Value 0.817
Mean 47.833
StDev 7.111
Variance 50.567
\ Skewness -0.170662
Kurtosis 0.587006
\ N 6
Minimum 37.000
/ \ 1st Quartile 42.250
- - Median 48.000
T T T T T 3rd Q uartile 53.500
@ @ <D &3 0 Maximum 58.000
95% Confidence Interval for Mean
— F—— 40.371 55.296
95% Confidence Interval for Median
39.500 55.857
95% Confidence Interval for StDev
95% Confidence Intervals 4.439 17.441
Mean- I 4 |
Median - I
T T T T T T T
40.0 425 45.0 475 50.0 525 55.0

WUn U (11) teunnaa Taunsuuednanssy K nldanldsunsuneada

Summary for Act_L

Anderson-Darling Normality Test

A-Squared 0.26
P-Value 0.554
Mean 35.667
StDev 5.428
Variance 29.467
Skewness -0.13212
Kurtosis -1.87419
N 6
Minimum 29.000
1st Quartile 29.750
Median 36.000
3rd Quartile 41.250
Maximum 42.000

95% Confidence Intervals

Mean t

Median- F

95% Confidence Interval for Mean

29.970

41.363

95% Confidence Interval for Median

29.357

41.643

95% Confidence Interval for StDev

3.388

13.314

WUIn U (12) tWuUWaa Taunsuueananisy L #laan Tlsunsuneada
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Summary for Act._M

A

Anderson-Darling Normality Test

95% Confidence Intervals

Mean I - |

Median I - |

A-Squared 0.36
P-Value 0.321
Mean 10.917
StDev 1.625
Variance 2.642
Skewness 0.06502
Kurtosis -2.25547
N 6
Minimum 9.000
1st Quartile 9.375
Median 11.000
3rd Quartile 12.250
Maximum 13.000

95% Confidence Interval for Mean
9.211 12.622

95% Confidence Interval for Median
9.179 12.643

95% Confidence Interval for StDev
1.015 3.986

WUAN U (13) LHUMWFE Taunsuueananisy M N ldan Tdsunsumaada

Summary for Act_N

Anderson-Darling Normality Test

95% Confidence Intervals

A-Squared 0.23
P-Value 0.648
Mean 69.750
StDev 6.540
V ariance 42.775
Skew ness 0.15080
Kurtosis 1.46215
N 6
Minimum 60.000
1st Quartile 65.250
Median 69.750
3rd Quartile 74.000
Maximum 80.000

95% Confidence Interval for Mean
62.886 76.614

95% Confidence Interval for Median
62.500 77.143

95% Confidence Interval for StDev
4.082 16.041

Mean{ ; |
Median{ | > |
T T T
65 70 75

WUN U (14) LU Waa Taunsuueananssu N nldan Tdsunsuneada
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Summary for Act_O

Anderson-Darling Normality Test

A-Squared 0.31
P-Value 0.433
Mean 69.750
StDev 4.602
] Variance 21.175

Skewness -0.65233

Kurtosis 1.80794

\ N 6

Minimum 62.000

/ ™~ 1st Q uartile 66.875

ol Median 70.000
T T T T T T 3rd Q uartile 73.000
62.5 65.0 67.5 70.0 725 75.0 Maximum 76.000
95% Confidence Interval for Mean
—I |— 64.921 74.579
95% Confidence Interval for Median
64.321 74.571
95% Confidence Interval for StDev
95% Confidence Intervals 2.872 11.286
Mean- I \ |
Median I \ g |
T T T T T
65.0 67.5 70.0 725 75.0

WUn U (15) tunnaa Taunsuuednanssy O nldannllsunsuneada

Summary for Act_P

Anderson-Darling Normality Test

A-Squared 0.20
P-Value 0.770
Mean 42.833
StDev 5.154
Variance 26.567

N 6

Skewness 0.16967

/ \ Kurtosis -1.04257
\ Minimum 36.000

/ IstQuartle  39.000

1 ™ Median 42.000
T T T T T T T 3rd Q uartile 47.750
350 375 40.0 425 450 475 50.0 Maximum 50.000
95% Confidence Interval for Mean
— F— 37.424 48.242
95% Confidence Interval for Median
37.429 48.929
95% Confidence Interval for StDev
95% Confidence Intervals 3.217 12.641
Mean{ | - |
Median{ | > |
T T T T T T T
38 40 42 44 46 48 50

WUIN U (16) LWUMWFa Taunsuueananisy P N ldan Tdsunsumaana
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Summary for Act_Q
Anderson-Darling Normality Test

A-Squared 0.42
P-Value 0.205
Mean 48.750
StDev 6.510
Variance 42.375
Skewness -0.52407
Kurtosis -2.06603
N 6
Minimum 40.000
| _—1 1| 1st Quartile 41.500
L+ Median 50.750
T T T T 3rd Q uartile 54.250
D & B 22 Maximum 55.000

95% Confidence Interval for Mean
— — 41.919 55.581

95% Confidence Interval for Median
40.714 54.643

95% Confidence Interval for StDev
95% Confidence Intervals 4.063 15.966

Mean I - |
Median I A g |
T T T T T T T
40.0 425 45.0 475 50.0 525 55.0

HuIN v (17) sHumnda Taunsuvednanssy Q i laan Tusunsuneada

Summary for Act_R

Anderson-Darling Normality Test

A-Squared 0.28
P-Value 0.515
Mean 70.083
StDev 4.862
| — V ariance 23.642

\ Skewness  -0.691411
0.934306

Kurtosis
/ \ N 6
N Minimum 62.000
/ 1st Quartile 66.875

ol Median 70.000
T T T T T T 3rd Q uartile 74.500
62.5 65.0 675 70.0 725 75.0 Maximum 76.000
95% Confidence Interval for Mean
—_— F— 64.981 75.186
95% Confidence Interval for Median
64.321 75.286
95% Confidence Interval for StDev
95% Confidence Intervals 3.035 11.925
Mean t > |
Median{ | - |
T T T T T
65.0 675 70.0 725 75.0

WUn U (18) WU WIa Taunsuuodnanssu R 1'lann Tusunsuneaaa
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Summary for Act_S

Anderson-Darling Normality Test

A-Squared 0.85
P-Value 0.012
Mean 35.583
StDev 17.183
Variance 295.242
Skewness -0.95619
Kurtosis -1.79739
N 6
Minimum 12.000
1st Quartile 14.250
Median 45.250
3rd Quartile 48.000
Maximum 48.000

95% Confidence Interval for Mean
17.551 53.615

95% Confidence Interval for Median
13.071 48.000

95% Confidence Interval for StDev
10.726 42.142

/ ™~
L—
T T T T
10 20 30 40 50
95% Confidence Intervals
Mean-| - i
Median I 2 |

T T T T T
10 20 30 40 50

WUIN U (19) LWUMWFE Taunsuueananisy S N ldan TUsunsunaana

Summary for Act_T

Anderson-Darling Normality Test

A-Squared 0.32
P-Value 0.415
Mean 32.917
StDev 2.060
Variance 4.242
Skewness -0.31146
Kurtosis -1.73077
N 6
Minimum 30.000
1st Q uartile 31.125
Median 33.000
3rd Quartile 35.000
Maximum 35.000

95% Confidence Interval for Mean
30.755 35.078

95% Confidence Interval for Median
30.536 35.000

95% Confidence Interval for StDev
1.286 5.051

/ |
L —1
T T T T T T
30 31 32 23] 34 35
95% Confidence Intervals
Mean-{ - |
Median- I 4 i
T T T T T T
30 31 32 33 34 35

WUIN U (20) UNUNWFE TaunTuURINaNIsH T N ldan Tsunsuneada
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Summary for Act_U

Anderson-Darling Normality Test

A-Squared 0.31
P-Value 0.428
Mean 18.167
StDev 1.169
Variance 1.367
Skew ness 0.667628
Kurtosis -0.446163
N 6
Minimum 17.000
1st Quartile 17.000
Median 18.000
3rd Quartile 19.250
Maximum 20.000

95% Confidence Interval for Mean

16.940

19.394

95% Confidence Interval for Median

17.000

19.643

95% Confidence Interval for StDev

0.730

2.867

T T T T
17 18 19 20
95% Confidence Intervals
Meanq | - |
Median 4 I . 2 |
T T T T T T T
17.0 175 18.0 185 19.0 195 20.0

WUN U (21) UMW Fa Taunsuuednanssy U nldanldsunsunieada

Summary for Act_J1

/_\\

|

Anderson-Darling Normality Test

A-Squared 0.23
P-Value 0.611
Mean 149.20
StDev 5.93
Variance 35.20
Skewness -0.88489
Kurtosis 1.44886
N 5
Minimum 140.00
1st Quartile 144.00
Median 150.00
3rd Quartile 154.00
Maximum 156.00

95% Confidence Interval for Mean
141.83 156.57

95% Confidence Interval for Median
140.00 156.00

95% Confidence Interval for StDev
3.55 17.05

/ N
/
T T T T T T T
140.0 1425 145.0 1475 150.0 152.5 155.0
95% Confidence Intervals
Mean t - |
Median ; 4 |
T T T T T
140 144 148 152 156

WUAN U (22) LHUMWFE Taunsuueananisy 11 N ldanTdsunsuneada
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Summary for Act_S1

Anderson-Darling Normality Test

A-Squared 0.35
P-Value 0.254
Mean 46.625
StDev 1.702
Variance 2.896
Skewness -0.62781
Kurtosis -2.49242
N 4
Minimum 44.500
1st Quartile 44.875
Median 47.000
3rd Quartile 48.000
Maximum 48.000

95% Confidence Interval for Mean

43.917

95% Confidence Interval for Median

44.500

95% Confidence Interval for StDev

0.964

49.333

48.000

6.345

| —1 \

T T T T

45 46 47 48

95% Confidence Intervals
Mean A J
Median I 4 {
T T T T T T

44 45 46 47 48 49 50

WUAN U (21) UNUMWFE Taunsuuananisy S1 7 laan Tusunsunieada
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mamnzdimlszanamanadavesdanssumemaiia PERT

a 1 9 =

aan g lunaazfanisualemaiia PERT $alauy@giuil 4o4aiin1inizae

q 9 u
Y

FVVIVA (Beta Distribution) S28aun13n A (1) uag A (2) A1l
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6
2
2 b-a A
cl=|— e AUMSN A Q)
6
A . Hq Y 1A Y a
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L. . A ' o A Y 3 3 A
a = Optimistic Time (1281MA1A19LININTINUANATUTINGA)
L. . A ' o Aa P 3 Y A
b = Pessimistic Time (L’JaTV]mﬂ’n%T]Wﬂi]ﬂiiﬂJLLﬁ’JLﬁii]“lﬂmjﬂ)
{3 { { o a 5
m = Most Likely Time (na1ilu 1 1dunnfiganisinonssuudaeia)

n - A v
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