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This research aims to analyze and evaluate project cost and schedule using risk
modeling. Data obtained from the model was evaluated and used to support project bidding,
process design, procurement and construction of the offshore oil and gas platform. In addition, the
model can also be used in the risk analysis and evaluation during project implementation and
completion of the project.

The developed model has the flexibility to be applied in risk analysis and evaluation of
project cost and schedule for all construction types. Data obtained from the model indicate risk
factors, risk level and probability of the project in every stage of the project such as design,
procurement and construction. Constructors can use the data to evaluate and manage risks during

the project.
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Y A

o 2 { 3 £
MIAIAMINAITNAU A (LS) tagnanasaguinga
LS=LF-T
LF = min (LS U834N9055UNANNI)
° A A & A o A A A
MIAMUIUNIIANHADNINUA (Total float): TF AB I1UIUNAINHADNIUIY

woueen l11d Tasn luh i lassmsaSadinnmviua
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TF=LS - ES
TF = LF - EF
° A A a A o A A A A
MIMUIUNINANHADDATE (Free float): FF A9 11U MM ADNNUIZIA0U
oonl'ld Taen lulinansznuduanudalyl

FF = ES U9991UN9 U1 — EF

M15719% 2-3 MIMUIUH 0 Float H30NINTININGA

Activities Duration ES EF LS LF Float
A 4 0 4 0 4 0
B 6 4 10 4 10 0
C 4 10 14 12 16 2
D 12 10 22 10 22 0
E 4 10 14 12 16 2
F 4 14 18 16 20 2
G 2 18 20 20 22 2
H 4 14 18 20 24 6
I 4 22 26 24 28 2
J 6 22 28 22 28 0
K 4 28 32 28 32 0
L 2 32 34 32 32 0

a I { ]

7.2 madiA PERT Wuumuauiannsonaainnsuved 1asanisale 1aseing
a 1 o w o 1 (% % o d
U (Network) Tasuaaanangsuan q Tulasems Saumsinaunounas tagaNugunus

1 a 1 3}.1 dyd @ s A
FEHINNINTINAN 9 NIV szanie

7.2.1 MuEuIATINT (Project planning) 1ABZIIMIAMUIUITLIZIIAINTIN

=< a [ a [ A A Y <3 A o Y1
U LazuaasienanssutaaznInssuNMsEuie lauduadule lanazansadvualan

nanssuladlunenssudiay vhauad 118 viieardh 18 limumila
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7.2.2 A1uaN1ATINS (Project control) #11150AIVANMTTIATUAWLNUA 1@
Y o q Y1 9 ' o
M1 nazaruaumsvhaulildadinndvua
7.2.3 UIM1ININEINT (Resource management) NAIAD X150 1S nens
' ] a A A o A Y 1A a A 4
AN 9 1B RUaINU YAaIng 1n3ediie gilnsal uazdu q laedelilszaninmuazalse Toai
[ 3 A
GEANGET
A . Ao a ] o 9y
7.2.4 U315 1ATINS (Project management) qm‘wmmumﬁﬂgmﬂmmumm
1 o Aa 4 <3 ' o
Famsauiumsieudaianoufvua
7.3 mAHA PERT 924ANA1491NMAHA CPM 086141087 AD 52821781904
mslfiaau ldansodmuaaslniveulddeslinsdszinauavesszeznailjiaau
1 o & a I o A ] ] e Aq Y
VBWABLIIU AaHU natia PERT 1iuduuuf liuiueu (Probabilistic model) 13217 19 11
[ Y
mMslfuanuvesmaznunvzihNsan lumalia PERT I Al
2 .. J ! A o 1
7.3.1 DaNT5N (Activity) iudrudsznevvesniuinnseinluuaaz Iasams
=X 9 Y] @
a9 1Faas NI wens
4 I J a
732 mam3al (Event) iugammiz lungaz Insans Taodndve 1dunums
A Y A Y <3 [ a .. 1 S A d’! g’z VA 9 [
FUAUNToMIUANEIVVOIABLNINTT (Activity) uAazigmMsainmavuLY luneteeny
NAWAZMINTEIM
] I { <
733 1a35901897% (Network) iHunmuaasnldunuInsansniia o Taaweu
I o o A ~ o 4 a 1
Huanudunusinetlon U UHANIAAZNINITAN 9
T a3 Y] [
7.3.4 nawduilu 3 szau 1dun
A 4 g A oL Yo 7
7.3.4.1 T28ANIAINUIINGA (Optimistic time) FAYANYYU a
A & 9 a L. Yo P
7.3.42 328 ONIAIIFINGA (Pessimistic time) IFAYANYU b
A g Y 4 . . Yo o s
7343 32820089 ATINGA (Most likely time) 15dyanyal m
7.3.5 1A1AAKNY (Expected time, Te) AD N15AIAAZIUNIAIN IFH91HVD4
a =< o k) <3 & Y o aa FY ° ]
AIMIHiLe 9 aunsenaudase e lananniaaaunlylumsmuiamaaimanie lay

I¥amaniszina aiaden 7.3.4

v a a .. A ax ' = 9 £ 3
7.3.6 1@UNNINGA (Critic path) AD ANvosnsnunaeslsnanihinuuuy

{ g £ @ ] @ !
hgaduasaauanysainuAI0819M151Te1 PERT HEAIAINING 2-6
szoznalumsfianumaiia PERT a1 limiveu Feazlinsuanuag
! N ., . : o ! {
A azilulugauuy 1w (Beta distribution) FedmnsafuimmIARag (T,) TS

A (1) wazanuulsisiu (o) veeRanIsuINANNITA (2)
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_at4m+b 2-1)
6
2_b—a]2 )
o —[ p (2-2)

15 a
L’Jmuﬁ}amﬁﬂjmﬂ%ﬂﬁu

a m T, b
ﬂTIN‘ﬁ 2-6 32821901993 PERT
M990 2-4 TTZIAVBAAZAINTTY
NINIIN TAIDIANINT T NINIINTIINOUY a1 (hiou)
m b
A Preliminary design - 2 4 6
B Engineering detailed A 4 6 8
C Shop details B 2 4 6
D Long lead items A.B 10 12 14
E Bulk items B 2 4 6
F Structural fabrication C.E 2 4 6
G Structural erection C,F 2 2 2
H Piping fabrication C,E 2 4 6
I Piping erection D,G,H 2 4 6
J Mechanical installation D,G 4 6 8
K E & I installation IJ 2 4 6
Testing & Commissioning K 2 2 2
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T, =3282701MA1AN33 (Time estimate)
o’ =manuusiliau (Variance)
o =ANsIUUNINIFIU (Standard deviation)

o 1 A ' A
u1ﬂ1lﬂﬁﬁllla$ﬂ31ul!‘ﬂﬁﬂ3’]1!3J11’i1ﬂ11JW]5§§11ﬁ]1ﬂﬁ1Jﬂ'lﬁ“VI (2-3)

B ST ->Te

202

zZ (2-3)

#296199 2-1 MIAMUIUKIA Te LA A1 o VOININTIU A DI L

a+4m+b 2 | b-a ?
AUMI I, =——— AUMI o° =
6 6
6-27"°
7 =2+40+6 o2
6 6
T =4 o’ =044
M9 2-5 A1 T, 1ag A1 o~ YBIAINTIY
- Lol
NINTTU T, o’
a m b
A 2 4 6 4 0.44
B 4 6 8 6 0.44
C 2 4 6 4 0.44
D 10 12 14 12 0.44
E 2 4 6 4 0.44
F 2 4 6 4 0.44
G 2 2 2 2 0.00
H 2 4 6 4 0.44
I 2 4 6 4 0.44

J 4 6 8 6 0.44




A13197N 2-5 (AD)
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NAINTTY T, o
a
K 2 4 0.44
L 2 2 0.00
15197 2-6 1§UN930A (Critical path)
TR AINTTN > 7re T ol Critical
I A-B-D-J-K-L 28 1.76 NC
1 A-B-D-J-K-L 34 2.2 C

11 A-B-C-F-G-J-K-L 32 2.64 NC
v A-B-C-F-G-I-K-L 30 2.64 NC
\% A-B-C-H-I-K-L 28 2.64 NC
VI A-B-E-F-G-J-K-L 32 2.64 NC
VII A-B-E-F-G-T-K-L 30 2.64 NC
VIII A-B-E-H-I-K-L 28 2.64 NC

vinewa:  vualiiud 16 nIngiaw 2557 (16 July 2014) fusuusni

Tnsems uaziuualiiui 1 waua1ay 2560 (1 May 2017) 5945282

A
DU

=

o A

IUATVUUINU

FUNINDY 34



D12
[ ]
[fa] ,
(:) A4 ,@.

C 4

‘@\ Fa (7))

LEGEND;

(1) Nage & Nace Nurber ES [EF

L5 |LF

Ad Activities & Duration

- - Dummy Activities
AN 2-7 1§ UNINGA (Critical path)

MIMUIUMIAINUIIUNANTOAN Z (Z: Normal distribution)

v H Y
nnaums - ST-2T Ty ST Ao 1181904 1ATINSAMHUATY
2
Yo

~ "y ~ A . A Y A ~
NATTNN 2-6 L INTIUIUTUNNNYNIUIUNGA (Critical path) A9 (FUNWNN 1T Y
o A g A a1 2 1w
§$EJ$L'Ja’liuﬂWiﬂHuuﬂWi‘ﬂ\Tﬁllﬂ T,=34 moutaziaInNulssou (oc)mnu 2.2
aA o ) o A g ¥ Yy g A
NTUN 1 ﬂ'lﬁuﬂﬁl‘ﬁiﬁElzlﬂafluﬂ'lﬁﬂ'ILHUﬂ'lﬁﬂ\iﬁiJﬂ@l@ﬂllaﬂlﬁﬁ‘ﬂﬂ’lﬂﬁlu 34 iU
azlu

aA o D) o A 4 ¥ Yy A
NTUN 2 ﬂ’lﬁu@ﬁl‘ﬁigEJ$L'Jaﬂ,uﬂ1§ﬂ1luuﬂ’lﬁﬂ\iﬁﬂﬂ@l@\ﬂlﬁﬂlﬁﬁ‘ﬂﬂ’lﬂﬁlu 36 DU

9
Yo A

sennsomanuiiulal1d (Pobability) veana 2 n3di 1ddai

n3if 1910 , _s7-57 Tagh ST =34, £Te =34 Uz To° =2.2
2
Yo
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' Y] ' < A P 3
INANTNA Z !51‘1]31?’1?]’3111u1%$lﬂuﬂlﬂiiﬂﬁiﬂ1ﬁﬂ‘ﬂ$L!ﬁﬂlﬁiﬂiuﬁgﬁlgmﬁW 34
90U = 0.5 130 = 0.5 x100 = 50.00%
ASAIN2 ST =36, XTe =34 1a% So> =2.2
3634

/=—

V2.2

7 =1.348

1 Y ' & A Y <3
ANATNAT Z Li’l‘ﬂgvlﬂﬂ'ﬂll1ﬂ%$Lﬂusllfl\ﬂﬂﬁﬂﬂ'lﬁﬂ‘ﬂgllﬁ'llﬁﬁﬂU'ﬁgElgl'lﬁﬂ 36

1ADU = 0.90988 1130 = 0.90988 x100 = 90.99%

A5 19N 2-7 A1 Z (Standard normal distribution: Table values represent AREA to the LEFT of

the Z score)

V4 00 01 02 03 04 05 06 07 08 09

0.0 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
0.3 .61791 .62171 .62552 .62930 .63307 .63683 .64058 .64431 .64803 .65173

0.4 .65542 .65910 .66276 .66640 .67003 .67364 .67724 .68082 .68439 .68793

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

=)

. agl

Yy
a

a o 3 9y A AYo aw o Y
NIsLasUUINAINgINY PERT ilag CPM rﬂummawumumma%mzm‘lﬂiﬂu

QU a9

3

o

° { . a J @ 1
mm%’mmumammm(ﬁm (Risk model) Glugﬂmmuwu{]mmuﬂ (Gantt chart) NA0819 U

° 1 ] I ege .
N3N uammmmmm%mﬂu"lﬂ"lﬁj (Probabilistic model) Gluf’?huigﬁlgnaVU@\‘]IﬂﬁﬂiuﬂWi
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) a p A & o Ay v A A
a3 unnaumsnuatiamans lununalaiug uueds PERT tazmnouil la lunsaiil 1 fe
' 3 { 3 3 3
anuvztuveaTasamsnzuduasaluszezinar 34 @oud Tomandludlulal1d 50.00%
' < { 3 3 J
wazaNnuziuvesInsamsnazudwasaluszezina 36 houll Tomadlwdlullld
) 1 a A
90.99% ATV IR 2
° Ay vo ¥ A Ay v ° a P
nameoun lasunalunsain 1 uaz 2 7 ldAmmuIunaumMInamans
a 1 H [ I { H [ <3
younniia PERT luawnsofzuenlanaanuiull1dnlasemsiee lindnaSeliaung
o H 1 1 I~ { ' 5
1neg s taztitadees lseneztinansznuaemanudlull1dn Iasamsaes liuduase
?x‘a ? A &‘ a 4 a <
Nat1i109910 Probabilistic model Laga@UMINUFIUNIAAAMTATVOUNALA PERT 1Huiiio

a9 dqu ] v 2
V]f]r]f:lj;]n_l@\W]‘L!1/]1%1“ﬂ15ﬂ5$1ﬂﬂ!ﬂ15!!ﬂﬂﬂ513 q IMUU

o 4 A _ ,
ﬂﬂﬁ)ﬂﬂ?1%!ﬁﬂﬂ!!ﬁ$ﬂ?1ﬂ!ﬁﬂ\‘] (Risk factors & Risks)
s ndwdn (2551) Ifanumuneuesanudes 131 anu@es wneda Tema
A a2 1 a X2 & g v J A Ag @ a dya ]
NUNAWNLINIINATY Fuiluradniuesdeiiiluduasie anudestinaainam 1
1 . & [ 9 1 I A Aa d%’ A v Ja Aa 49!
tUUOU (Uncertainty) ¥961113030 Tan1nanuuaziiluvesdaiinedu vionaansnmnaiu
WNYFUN D5AUL (2550) NA1II ANUITEI NUEDI MITTAANNE T NZAUTY
XY J o < Y v A [ Y o w
s dagilseasdvesnudianeldamsaaanla wilszuna Mvuanawazvedinag
nedmaliainTyod
Madeanuidssrannoniinansznuaenslszneuginsvesussndilsznouns
[ ¥ [ 1 a g’/ 1 a %’ v A (4]
MIPONLUL MITAFDIATI MINBATI LAZMIANAIUNUNGUNAATITUALIAY RS
a Y o Y o dy
sIsuIAUENIHIE TN 1A Aail
1. ANEBIMINUM5U52NOUFIND (Business risk)
1.1 ANUIAEIINNIAGATIHATIUNAINY F0IUNTUADIAUDINITOONULY

(2

U &’ U \ a ?x’; 1 a a 3 % .
MITAFDIAII MINEAII LaZMIARRINUTANNAR 9 INAN YA TUINAT NG

~ A =y o 24 %’ o ya ?1, 1 Aa
V041 2553 ipgnsuadisesvesmasuaziinulanannalulssmea vazaailszmanil

o [ 1 H ] 1 ?x’; 1 a [ g
msd1sany liduasmsamuiiaan lunwaniu o dwaldgsnemsesnuuy nsiade
o Y ' 1] a ¥ ' a ~ @ ] 1 A 122 1 <3
19919 Manead N uazAaawununauran 4 1uil 2553 szaoaod19noIilod LA 15N
awludl 2555 USEUszneumsuTedalasultenyunnusEniidsznougsnadiu
° a o a A b A S ' A Yt Y
fruaznaamauazll Ta@euuonedaninsd151908190 01194 Az TaUNMIAUNY

a d' 1 v A dy g’/ 1 a Lg d' [y 9 =
vaull Tadouuras Imimndunslus Ineusnauiuivodgeunanza lne-unaide

Y H v Yy
uazﬁuﬁwmuiumLaaumuu %Qﬂ%ﬁﬂﬂﬁiulsﬁ\iﬂﬂﬂﬂ@ﬁiﬂ‘ﬂﬂﬁ@@ﬂlm‘ﬂ ﬂﬁ“l]ﬂ“t]s)'@‘ﬂﬂ%}%‘]
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X @ @ a 1 J a
Wi TUY0INT0A A MIVIIBAIMIUATHFNY TaNLATNTADAIUIINDIANTO AT TS
Y a4 Y 3 o o 1 o W o & o v Ao A a gy
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v 4
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PertMaster

Project Analytics.

"Pertmaster Risk Methodology
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= Risk Identification
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- Risk Events: Risk Register Risk
= Develop Risk Model Management
. Ijula_p Risks to Ac_twmes _ - Process s
= Preliminary Analysis & Review Response Identification
+ Impacted Risk Plan
+  Monte Carlo simulation
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+ Risk Event plan e |
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Schedule Sensitivity Index (Phase 1)

Long Lead ltems 61%
Engineering Detailed
Mechanical Installation
Preliminary Design

E&l Installation

Testing & Commissioning

Piping Erection

Structural Fabrication I 1%
Bulk ltems 1%

Shop Drawing 0%
Structural Erection 0%
Piping Fabrication 0%
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SSI= CI *Standard deviation of Task duration (4-5)

Standard deviation of Project finish date
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Criticality Index (Phase 1)

Preliminary Design T 45%
Engineering Detailed N 46%
Long Lead tems I 45%
Mechanical Installation N 46%
E& Installation I 5%
Testing & Commissioning I 46%
Piping Erection | A
Structural Fabrication . 2%
Structural Erection M 2%
Bulk ltems B %
Shop Drawing B %
Piping Fabrication | 0%
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Long Lead ltems
Engineering Detailed
Mechanical Installation
Preliminary Design
E&l Installation
Testing & Commissioning
Piping Erection

Shop Drawing
Structural Fabrication
Structural Erection
Bulk ltems

Piping Fabrication
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Duration Cruciality Index (Phase 1)

| 29%

\ | 17%

\ | 15%

\ | 11%

\ | 10%
[ Ts%

0% |

| 0%
0% |
0% |

| 0%

| -0%

ﬂ?ﬁJ§ullﬁiﬁ1uﬁ$Elgl’mWGUfNﬁ‘ﬂﬂﬁiiJ (Phase 1)
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Long lead items ﬁ’t’)‘lfl‘ﬁwaQQE:{ﬂGI@’izsz!,’Jamﬁl’Jmii]"llﬂﬂﬂNmi 1aZnNINTIN Engineering
detailed, Mechanical installation, Preliminary design, E & I installation HAZNINTTU Testing &
... o w < Y1 a v A g a a aa ' ¥
Commissioning A1UA1AY Eﬂgmuhlﬂ’ﬂﬂ%ﬂiiulﬁﬁ1ulﬂuﬂi}ﬂiiu?ﬂﬂﬁﬂ@giuiﬂﬂ"lﬂﬂ!ﬁuﬂN
a Aa U a { 1 I d a
ANQA (Critical path network) dIUAINTINNUA1 DCI (I UgUE 19U AINTIN Piping erection,
I
Structure erection, Shop drawing, Bulk items, Structure fabrication Li1¢ Piping fabrication 11

nanssud lu'ldedluTassaduniainga

Overall Plan : Cost (Phase 1)
— 100% $21,470,901

- 95% $19,805,905
90% $19,388,547
85% $19,099,638
80% $18,863,923
75% $18,595,125
70% $18,393,543
65% $18,217,267
60% $18,015,896
55% $17,887,579
50% $17,729,603
45% $17,610,303
40% $17,427,677
35% $17,302,947
30% $17,113,370
25% $16,956,705
20% $16,752,005
15% $16,543,949
10% $16,244,182
5% $15,906,350
0% $13,969,420

Hits

Cumulative Frequency

$15,000,000 $20,000,000
Distribution (start of interval)

Analysis Statistics Highlighters

Simulation: LHS ~ Minimum: $13,969,420 P50: $17,729,603

Iteration: 1000 Maximum: $21,470,901 Deterministic: 97%, $20,174,252
Mean: $17,780,751 P80: $18,863,923
Bar Width: $500,000

~ a ' 3 9 9
NINN 4-6 !lW'qu]ilﬂ’JnJu'mglﬂuﬂ']\‘]@']u@]unu"llﬂﬂjﬂi\iﬂ'ﬁ (Phase 1)
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1NNINN 4-6 Llﬁﬂ\‘]ﬂ\iﬂunuﬂlaijﬂﬁiﬂWi‘ﬂ33@Uﬂ’31hu1%5lﬂu1u3$ﬂﬂﬁ1\1 q BU

Hszauaninngiiiu Pso (Probability 50%) 92 1@ UNUNIHUAMINY $17,729,603 11az#i P8O

9
(Probability 80%) vz 1¥@UNUNIMUAIMING $18,863,923 1AZYARATUNI0JAMHUA

e ' <3
(Deterministic) NIasamsszudnaioo

Fadunuiau $20,174,252 Failudunu

'
=¥

gNnsoaz

9 v

nanuavedIasamsnez ¥ lumsusms Insams

97 naz 1FAUNUNINUAIMINY $20,174,252

<3 o 1 { o Aa 3 L4 a ¥ 1w
TiaSvawysol ualumshegduiulasams IdiasvanysaiazdolHununamuaming

$21,470,901 Fvziboaun lUnindunumin $1,296,694

600 | —

500 —

400 —

Overall Plan :

Finish Date (Phase 1)

= 95%
= 90%
= 85%
80%

= 75%
= 70%
= 65%
- 60%
~ 55%
50%

300 —

200

100

= 45%
= 40%
= 35%
= 30%
= 25%
= 20%
= 15%
= 10%

09/05/17

HHDﬂﬂD gt
| : |:|I|:||:||:|.=..=. | 0% 01/05/17

28/06/17 17/08/17

Distribution (start of interval)

100% 31/08/17

30/06/17
14/06/17
05/06/17
29/05/17
22/05/17
17/05/17
12/05/17
08/05/17
01/05/17
01/05/17
01/05/17
01/05/17
01/05/17
01/05/17
01/05/17
01/05/17
01/05/17
01/05/17

Cumulative Frequency

Analysis

Statistics

Highlighters

Simulation: LHS Minimum: 01/05/17

Iteration: 1000

Maximum: 31/08/17
Mean: 14/05/17

Bar Width: Week

P50: 01/05/17

Deterministic: 55%, 01/05/17

P80: 29/05/17

~ a [ I v A <3 e
NINN 4-7 Lmu{]ummmﬂmﬂumanu%LﬁiﬂﬁuTﬂNmi
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55%

O Deterministic Point

® Inside both limits

® Outside both limits

5%
$21,000,000

$20,000,000 *

$19,000,000_*

15%

N
$18,000,000 ;

$17,000,000- *

Overall Plan: Cost

$16,000,000-1 *

: . = .
$18,863923] ¢, ¢, i . o
B oo ot MO A
i

80%

Inside both limits:

Outside both limits:

$15,000,000
$14,000,000 12057 : , : : : : 30%
09/05/17 29/05/17 18/06/17 08/07/17 28/07/17 17/08/17
Overall Plan: Finish Date
Analysis Correlations Highlighters
Simulation: LHS Pearson’s: 36.0% X-axis: 55% 01/05/17
Iteration: 1000 Spearman’s: 34.2% y-axis: 80% $18,863,923

50%
15%

NN 4-8 LHUNINNTLY (Scatter plot) Phase 1
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scoring: PID) aan lauaaa 13 lunmin 4-9
A =< A a =2 v A d 1T o A A ' a S
(MW 4-9 DI MNN 4-23) LBTUNIDINAANT NI UMAFUNTOAINITINADTAN )
a ' Ay YA E ~ N Y 1 o oA Yy v
YoININTIUAN 9 N laimsvunzbounnu@os 13 wu drtinnulmedudunuves
Avnssu artiany lmeduszeznavesnanssy asiinnu limediuaisanaives
a 1% a a a 1% o w a [] I
nan3su ariiangAvesnInssu arinnudirgvesnanisy anvziluvesdunulnsims

1 I v A g &
anuuzduveiunedagulasinms



92

Probability Scale

Very Low Low

Up to 10% 10% to 30%

Impact Scales and Types
Very Low

Schedule* Upto5

Cost* Up to $30,000

Performance*

Acceptable, under

monitoring

Medium High Very High
30% to 50% 50% to 70% 70% or higher
Low Medium High Very High
Sto 10 10 to 20 20 to 40 40 or higher
$150,000 to
$30,000 to $75,000  $75,000 to $150,000 $300,000 or higher
$300,000

Acceptable, under

controlling

* means impact is used in scoring

Acceptable, under ~ May be acceptable, Not acceptable, must

risk transfer

must be risk reduce be avoid

! @ ] I [
ﬂ'lW‘ﬁ 4-9 seauANNUIIEluas STAUNANTE N

Probahility
Very Hirh

Medinm

Very Low

MNN 4-10 AZUUUANIFOY (Risk Scoring) Probability and Impact scoring (PID)




Very High

High

Medium

Low

Very Low

Very Low Low Medium High Very High

Design Change

Lack of Senior

Engineers,
Testing Fails
Lack of Skilled

Labor

Late freezing of
Basis Design,
Late comment of

Vendor’s Drawings

NN 4-11 IWATAANNFSS (Risk matrix)
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High
30% = 50%

Medium

30% = 50%

Low

10% = 30%

NN 4-12 1WATNUINUIIANULTEY (Risk distribution matrix)
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A15190N 4-2 AZUUUANUT Y (Risk scoring)

)1 ﬂ’JﬁJLéEN mwmimm*ﬂu (%) WaNITNU
1 Poor understanding in detail & spec. 40 40
Late delivery of LLI 40 40
2 Testing fails 20 12
3 Design change 40 10
4 Late comment of vendor’s drawings 5 8
Late freezing of basis design 5 8
5 Lack of skilled labor 20 6
Lack of senior engineers 20 6
6 Failure to secure LLI 40 5
Poor productivity 40 5
7 Equipment defects 20 3
Conlflict in organization 20 3
8 Unclear on planning package 5 1
9 Uncontrolled 5 1
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. @ Y 'Y IS '
Failure to secure LLI unang fJfJiJi‘]Jllﬂ LLG]GI?NiJﬂ'I‘iﬂ'IEJT’E]H
.. [ Y 19 = 1
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nqui 2 Ao nguiineseusuld uadeslinisaauny 1Aun Lack of skilled labor,

Testing fails, Lack of senior engineers, Equipment defects (/¢ Conflict in organization
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understanding in detail & spec., Late delivery of LLI, Design change, Failure to secure LLI Lfi&

Poor productivity
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ngui 2 A nquiitigmsainayu linu 1 asaluszezna 2 8933 laun Lack of

skilled labor, Testing fails, Lack of senior engineers, Equipment defects 1i6i¢ Conflict in
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A15197 4-6 STAUNANTENY (Risk impact) JuBeL5unm

ﬂ’JHJL%EN AaNISNU WANIZNUAD NaNIENUABLIAT
Aunu (9) (Tu)
Poor understanding in detail & spec. 40 450,000 30
Late delivery of LLI 40 450,000 60
Lack of skilled labor 6 112,500 15
Design change 10 101,250 9
Testing fails 12 225,000 30
Late comment of vendor’s drawings 8 450,000 60
Late freezing of basis design 8 450,000 15
Lack of senior engineers 6 112,500 15
Failure to secure LLI 5 52,500 7
Poor productivity 5 52,500 7
Equipment defects 3 52,500 0
Conflict in organization 3 52,500 0
Unclear on planning package 1 0 0
Uncontrolled 1 0 0
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Poor understanding in Detail & Spec.

Cost Sensitivity Index
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\ | 21%

Lack of Skilled Labor L J1w%
Testing Fails . ]9%
Late freezing of basis Design 9%
Equipment Defects [ § )
Late comment of Vendor’s Drawings [ ™
Poor productivity S ]
Design Change [ 4%
Lack of Senior Engineers [ J4%
Uncontrolled [
Failure to secure LLI [ 3%
Conflict in Organization [ 2%
Unclear on Planning package 1%
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Cost Sensitivity Index (Phase 2)

Long Lead ltems \ | 77%
Bulk tems \ | 52%
Preliminary Design [ %
Engineering Detailed [ Ja%
Structural Fabrication [ 15%
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Piping Erection 1%

[

A a = kY Y a A A
DINN 4-15 UNUDY %umm"lamuﬁunuﬂlmﬂ%ﬂiiummmmm

£

a1 o oa Yy 9 a Y = g X
nnueugi Masiinne lneaudunuuesivnssulaimanlaeun)aslyl vl
d' 1T A 1 1 dy Yo Aa A d’ d‘d % d‘
1110991071 NINTTUAN 9 a1l TasudnFwannanuEsaniuaznszneavesnNudeslu
1 a g’/ dy T o A 9 9 Aa g‘; a0 9 ddy (Y]
uaaznans sy netmariinnulnesdudunuyesianssunimuasglismniesniuegnu
H v
ANUFUUTIVOIANUITEIUY 9)
A Y 1w I a 1T A Ad a a @
10NN 4-15 uaasIimundinatluunugivesnguianssuniuingd tazdang
< ' a A1 o oA Yy 9 "9
Wunguuesnanssuiisaatianuy hanudunugegaaodunusmveIasims
A Y I3 1T oA Y Y a A
1nM13190 4-7 uaaa Idiiunmasiinnn hdudunuuesinssuluszezd 2 (CsI
] Y y H
Phase 2) HiAnnAulunnAanssy on3mnanssu Long lead items 1102 Bulk items 11 UATIAT
v A Y Y a ~ s 9 =Y 3 a Aa
awtiany hanudunuyesnanssuaaauiisaanios uanginuunanssunLaINFULS

a v

301 0NTNAGIZAADAUNUTINVDIIATINS



A137197 4-7 M13519A1 CSI Phase 1 1@z CSI Phase 2

104

Activities f1 CSI Phase 1 (%) A1 CSI Phase 2 (%) HAA1 (%)
Preliminary design 2 22 20
Engineering detailed 3 21 18
Shop drawing 2 5 3
Long lead items 81 77 -4
Bulk items 61 52 -9
Structure fabrication -2 15 17
Structure erection -1 6 7
Piping fabrication 10 6 -4
Piping erection 1 -1 -2
Mechanical installation -4 13 17
E & I installation -3 2 5
Testing & 5 9 4

Commissioning

a A I v = I a a an
HEMe: NINTINNLEANTUAIDNETAUAY Lﬂuﬂﬁ]ﬂiiuaﬂq%ﬂ’a

b

' Y
gluTnsavigvaadunia

1 1T oA Y Y a A 1A A
A1 CSI Phase 1 = mﬂ%ummll'smmunummﬂ%ﬂssw“lmmmmm

1 1 oA Y Y a A A
A1 CSI Phase 2 = mmmmm“hmmunummﬂﬁ]ﬂssummmmm

NaN1 = @1 CSI Phase 2 — A1 CSI Phase 1



Late Delivery of LLI

Testing Fails

Poor understanding in Detail & Spec.
Lack of Skilled Labor

Late comment of Vendor’s Drawings
Equipment Defects

Lack of Senior Engineers

Failure to secure LLI

Design Change

Uncontrolled

Poor productivity

Conflict in Organization

Late freezing of basis Design

Unclear on Planning package
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Duration Sensitivity Index
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\ | 22%
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2%
2%

AINA 4-16 URUANAFUANY 1IAUTZEZIA1VDIANVIT S

£

105

~ Yy I K Al o A 9 = A
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detail & spec. g Late freezing of basis design FINANTENUAD Preliminary design, Unclear on

planning package, Failure to secure LLI, Late delivery of LLI l©i& Late comment of vendor’s
drawings FINANTENUAD Long lead items, Design change, Poor productivity tii& Conflict in
organization FINANTZNUAD Structure fabrication, Structure erection, Piping fabrication L0
Piping erection, Poor productivity, Conflict in organization {{81& Testing fails FINANTENUAD

Testing & Commissioning



Long Lead ltems
Engineering Detailed
Mechanical Installation
Testing & Commissioning

Preliminary Design

Duration Sensitivity Index (Phase 2)

| 79%

I | 34%

\ | 31%

\ | 30%

\ | 27%
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E&l Installation ] 14%
Bulk ltems 5% |
Structural Fabrication []3%
Piping Erection []3%
Structural Erection D 2%
Piping Fabrication []2%
Shop Drawing 1% ]
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Activities 1 DSI Phase 1 (%) A1 DSI Phase 2 (%) HaA (%)
Preliminary design 25 27 2
Engineering detailed 38 34 -4
Shop drawing 4 -1 -5
Long lead items 62 79 17
Bulk items 1 -5 -6
Structure fabrication -2 3 5
Structure erection -1 2 3
Piping fabrication 0 2 2
Piping erection -3 3 6
Mechanical installation 33 31 -2
E & I installation 23 14 -9
Testing & 7 30 23

Commissioning

a A I v = I a a an
HEMe: NINTINNLEANTUAIDNETAUAY Lﬂuﬂﬁ]ﬂiimmmﬂ’a

b

g

TuTasevnevoudunia

1 1 v oA 9 a ~ 1= A
f11 DSI Phase 1 = ﬂ1ﬂ“]51!ﬂ’3”|3J"l’Jﬂ”l°LJ§$8%&3@1ﬂlﬂﬂﬂ%ﬂiillﬂllllllﬂ31uLﬁEN

A1 DSI Phase 2 = Marna11u laduszeznaivosnanssunianuaes

NaN1

= A1 DSI Phase 2 — A1 DSI Phase 1
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Schedule Sensitivity Index (Phase 2)

Long Lead ltems 74%
Engineering Detailed
Mechanical Installation
Testing & Commissioning
Preliminary Design

E&l Installation

Piping Erection

Structural Fabrication
Bulk ltems

Shop Drawing

Structural Erection

Piping Fabrication
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Activities A1 SSI Phase 1 (%) AN SSI Phase 2 (%) HAA (%)
Preliminary design 20 21 1
Engineering detailed 31 29 -2
Shop drawing 0 3 3
Long lead items 61 74 13
Bulk items 1 3 2
Structure fabrication 1 3 2
Structure erection 0 2 2
Piping fabrication 0 0 0
Piping erection 2 8 6
Mechanical installation 31 28 -3
E & I installation 20 17 -3
Testing & 10 24 14

Commissioning

a A I (Y = I a a
UYLV NINTTUNUAAUY UAIDNHTAUAY L']J‘L!ﬂi]ﬂiill?ﬂi]@]

b
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noglulasavigveuduns

1 L T= 9 a d’ 1 d‘
f1 SSI Phase 1 = mmumm%mumimaa1611mﬂ%ﬂﬁiwllwmmmm

A1 SSI Phase 2 = AMar1in111 1A 11A15 19219890 9N T TUNTANUT

WA — @1 SSI Phase 2 — AN SSI Phase 1
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Criticality Index (Phase 2)

Preliminary Design I, 3%
Engineering Detailed iy 3%
Long Lead ttems | 83%
Mechanical Installation N 23%
E8&lInstallation I 53%
Testing & Commissioning ey 3%
Piping Erection D 35
Structural Fabrication D 7
Structural Erection I 7%
Bulk ltems _ 14%
Shop Drawing R 3%
Piping Fabrication \ 0%
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Activities A1 CI Phase 1 (%) 1 CI Phase 2 (%) WA (%)
Preliminary design 46 83 37
Engineering detailed 46 83 37
Shop drawing 1 13 12
Long lead items 46 83 37
Bulk items 1 14 13
Structure fabrication 2 17 15
Structure erection 2 17 15
Piping fabrication 0 0 0
Piping erection 4 38 34
Mechanical installation 46 83 37
E& 1 installation 46 83 37
Testing & 46 83 37
Commissioning

a

a A I (Y = I a a
NUYLYiA: NANTTUNUAAUY UAIDNHTAUAY Lﬂuﬂi]ﬂiillﬂﬂi]@]
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noglulasavigveudunis

YA

f1 CI Phase 1 = MA¥HNINTsuINGAN IuTANUEYS
f1 CI Phase 2 = MATHNINTTUINGANUANUT S

NAA — @1 CI Phase 2 — A1 CI Phase 1



Long Lead ltems
Engineering Detailed
Mechanical Installation
Testing & Commissioning

Preliminary Design

Duration Cruciality Index (Phase 2)

\ | 6%

\ | 28%

\ | 26%

\ | 25%

\ | 23%
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E&l Installation [ 12%
Piping Erection []1%
Bulk ltems -1% |
Structural Fabrication [ 0%
Structural Erection |] 0%
Shop Drawing 0% |
Piping Fabrication | 0%
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Activities A1 DCI Phase 1 (%) A1 DCI Phase 2 (%) NaN1 (%)
Preliminary design 11 23 12
Engineering detailed 17 28 11
Shop drawing 0 0 0
Long lead items 29 66 37
Bulk items 0 -1 -1
Structure fabrication 0 0 0
Structure erection 0 0 0
Piping fabrication 0 0 0
Piping erection 0 1 1
Mechanical installation 15 26 11
E & I installation 10 12 2
Testing & 3 25 22
Commissioning

a A I (Y = I a a
NUYLYiA: NANTTUNUAAUY UAIDNHTAUAY L']J‘L!ﬂi]ﬂiill?ﬂi]@]

YA
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A1 DCI Phase 1 = Aariinusunssvesnanssun lilinnude

f1 DCI Phase 2 = ANA%FUAMINFULTIVOININT TUNNANINIT B

NAR
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Overall Plan : Cost (Phase 2)
— 100% $23,136,742
- - 95% $22,264,645
90% $21,936,638
85% $21,682,703
80% $21,466,544
75% $21,307,142
70% $21,183,607
65% $21,064,158
60% $20,944,373
55% $20,818,242
50% $20,723,444
45% $20,613,480
40% $20,497,657
35% $20,379,304
30% $20,271,945
25% $20,088,860
20% $19,921,138
15% $19,752,650
10% $19,578,441
5% $19,217,932
0% $17,656,858

200 —

150 —

100 —

Qumuiative Frequency

50 —

$20,000,000 $22,500,000
Distribution (start of interval)

Analysis Statistics Highlighters

Simulation: LHS ~ Minimum: $17,656,858 P50: $20,723,4444

Iteration: 1000 Maximum: $23,136,742 Deterministic: 27%, $20,174,252
Mean: $20,720,695 P80: $21,466,544
Bar Width: $500,000

~ A ' <3| £y
NNN 4-21 !lwuallﬂ’nuu'mglﬂu"’ll@\iﬁunujﬂiﬂﬂ'ﬁ (Phase 2)
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Probability (%) Cost Phase 1 ($) Cost Phase 2 ($) HaR1e ($)
P100 21,470,901 23,136,742 1,665,841
P95 19,805,905 22,264,645 2,458,740
P90 19,388,547 21,936,638 2,548,091
P85 19,099,638 21,682,703 2,583,065
P80 18,863,923 21,466,544 2,602,621
P75 18,595,125 21,307,142 2,712,017
P70 18,393,543 21,183,607 2,790,064
P65 18,217,267 21,064,158 2,846,891
P60 18,015,896 20,944,373 2,928,477
P55 17,887,579 20,818,242 2,930,663
P50 17,729,603 20,723,444 2,993,841
P45 17,610,303 20,613,480 3,003,177
P40 17,427,677 20,497,657 3,069,980
P35 17,302,947 20,379,304 3,076,357
P30 17,113,370 20,271,945 3,158,575
P25 16,956,705 20,088,860 3,132,155
P20 16,752,005 19,921,138 3,169,133
P15 16,543,949 19,752,650 3,208,701
P10 16,244,182 19,578,441 3,334,259
P5 15,906,350 19,217,932 3,311,582
PO 13,969,420 17,656,858 3,687,438

Y [l
HU8LYie: Cost Phase 1 = ﬁunuﬂauﬂﬁ]ﬂiimzsﬁumaﬁaumm@m

Y v
Cost Phase 2 = AUNUWAININTTUAUNZITOUANNIT S

NAR

= Cost Phase 2 — Cost Phase 1
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200 ]

150 —

Hits

100 —

N HHH{ ull

0 —=
09/05/17

11—

17/08/17

Distribution (start of interval)

Overall Plan : Finish Date (Phase 2)

100%
95%
90%
85%
80%
75%
70%
65%
60%
55%
50%
45%
40%
35%
30%
25%
20%
15%
10%

20/11/17

11/09/17
21/08/17
11/08/17
01/08/17
24/07/17
13/07/17
06/07/17
30/06/17
23/06/17
16/06/17
12/06/17
05/06/17
29/05/17
23/05/17
12/05/17
05/05/17
01/05/17
01/05/17

5% 01/05/17
0% 01/05/17

25/11/17

Cumulative Frequency

Analysis

Statistics

Highlighters

Simulation: LHS

Iteration: 1000

Minimum: 01/05/17
Maximum: 20/11/17
Mean: 22/06/17

Bar Width: Week

P50: 16/06/17

Deterministic: 18%, 1/05/17

P80: 01/08/17
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NINN 4-22 Lmugummmﬂmﬂwum’mmﬁsaauiﬂiﬂmi (Phase 2)
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Probability (%) Finish Date Phase 1 Finish Date Phase 2 NaN1 ()
P100 31 Aug 2017 20 Nov 2017 81
P95 30 Jun 2017 11 Sep 2017 73
P90 14 Jun 2017 21 Aug 2017 68
P85 05 Jun 2017 11 Aug 2017 67
P80 29 May 2017 01 Aug 2017 64
P75 22 May 2017 24 Jul 2017 63
P70 17 May 2017 13 Jul 2017 57
P65 12 May 2017 06 Jul 2017 55
P60 08 May 2017 30 Jun 2017 53
P55 01 May 2017 23 Jun 2017 53
P50 01 May 2017 16 Jun 2017 46
P45 01 May 2017 12 Jun 2017 42
P40 01 May 2017 05 Jun 2017 35
P35 01 May 2017 29 May 2017 28
P30 01 May 2017 23 May 2017 22
P25 01 May 2017 12 May 2017 11
P20 01 May 2017 05 May 2017 4
P15 01 May 2017 01 May 2017 0
P10 01 May 2017 01 May 2017 0

P5 01 May 2017 01 May 2017 0
PO 01 May 2017 01 May 2017 0

.. o 4 < 1A ] ]
NWBINA: Finish Date Phase 1 = 7uud1a5a Ingamsnounanisuaziunzdiounnuaes

.. v A v < v Aa d’! ~ =
Finish Date Phase 2 = juﬂllajlﬁiﬂiﬂiqﬂ'ﬁﬁa\jﬂ%ﬂiiumu%glﬂﬂuﬂq'llllﬁﬂq

NARN

= Finish Date Phase 2 — Finish Date Phase 1
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O Deterministic Point

51%

* [nside both limits e Outside both limits

$23,000,000 -{15% 35%
$22,000,000 ] =
5 SR S - | TN
S $210000004 .01+ :a e Lo
2 : - - = - 50%
E . b .
T 520000000, ot B Srdy
[ 0 .. ;g. e
8 .
[N
$19,000,000 -] -
$18,000,000
35% 16/ 06/ 17 15%
T T T T
09/05/17 28/06/17 17/08/17 06/10/17
Overall Plan: Finish Date
Analysis Correlations Highlighters
Simulation: LHS Pearson’s: 61.7% X-axis: 51% 16/06/17
Iteration: 1000 Spearman’s: 60.9% y-axis: 50% $20,723,444
Inside both limits:  35%

Outside both limits: 35%

NN 4-23 BHUNINATEY (Scatter plot) Phase 2
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HAAUINUALLAZ MBTITUFIAUDNBIUR Tﬂﬂﬁﬂl@ﬂﬁl@]"u@\ﬂﬂiﬂﬂ1i (Scope of work) 194461
4 z o 1 a (91}/ 1 a
N1T00NLUU msa%aﬂm’fn ﬂ”liﬂ@ﬁ%}”lﬂ AN IAANILNUNGSH (Engineering, procurement,
. Y a ~ g’/ a a v a o
construction and T&I: EPCI) IﬂﬁlvlﬂllﬂTﬂJ‘iglﬂJuﬂ’ﬂlll’c’fﬁl\‘]‘ﬂ\‘]ﬁuﬂiuﬁ"ﬂﬁ@iﬂ‘ﬂﬂﬁiuﬂ‘ﬂﬁ‘ﬂﬁ
<] { { U 1 U I '
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S a . 1 | o a
ginsaifaivesdman (Late delivery of LLI) Inansznuasaunu InsamaiusiuauiEy
' 3 @ J v
$450,000 !Lagﬁﬂﬁﬂigﬂ‘ﬂﬂﬂigEl%L’JﬁWIﬂi\iﬂﬁlﬂuna1 60 U ﬂ31uﬁ1%j11uﬂ1ﬁﬂﬂﬂﬂ’ﬂllﬁ’ﬂ
a . 1 3 o
gﬂlLUUﬂl@iﬁWﬁ@l (Late comment of vendor’s drawings) waﬂiwmaﬁ’unuTﬂﬁqmigﬂummu
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Hazvemuua (Poor understanding in detail & spec.) waﬂiwmeﬁ’unuimqmﬁnJuNu
° ' <3 v 1A
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WU $450,000 uazﬁwaﬂix‘nmesxaxnaﬂmamssﬂunm 157U ﬂ”li‘i/]ﬂﬁi’)ﬂigﬂ‘ﬂé}lll‘ﬁﬂj
1 I o a ]
(Testing fails) Naﬂigﬂﬂﬁﬂﬁ}UHuIﬂiﬂﬂWﬂﬂLlﬁ]”lLl'J‘l!Nu $225,000 LLﬁ%ﬁWﬂﬂi%‘ﬂ‘U@]@
I @ {
naznaﬂmqnmﬂunm 30 U uazﬂmﬂﬁauuﬂmmieammu (Design change) HanJIzN
1 9 I o a = ' I
ﬁmunuimqmsgﬂummumu $213,750 meuwaﬂiz‘wmasxaxnaﬂmaﬂmﬂunm 16
gt
A A = o vy ) ' ¥y Y 1
ﬂ'J”IiJLﬁEJ\‘WI’OQGLUﬂ”ISVIEJBN5‘]_|]1ﬂﬂ”lfl‘19]ﬂﬁﬂ'.l‘]Jﬂ‘llf}L!ﬂ@fJN(lﬂﬂﬂfﬂ llmm N1TUIA
Lmau‘iﬁﬂscﬁmmujmi (Lack of senior engineers) ﬂ’J”I?JéIEJGLumiﬁ%$W8181N§ﬂy1ﬁ1ﬁuﬂﬂﬁ
[ 4 1 o [ a o
Tunsvadeginsaianaieilszime (Failure to secure LLI) gilnsaitigadviinsodyaideiie
I 1 a o .. 1 o J
11 U11989U (Equipment defects) NaHANA1 (Poor productivity) drunanuvandaluenns
(Conflict in organization) auA Y 1A UYBIHUIY (Unclear on planning package) 1o
Yadouentlon13nuaL (Uncontrolled) 92 lifinaniznuaedunuiagszozna1ved

TAsems (51082100aa 101509 1A91NA15199 4-3)
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Y a v
VBT HBNULDINIIUIVY
1. M3a5uUDTIa09ANUITe (Develop risk model) AI59zlMsHANTIwAZIDEA
a Y dy o I ¥ a J = 1 ] T a
yoananssulinvumzazsh v lananisans s lussazdeausngosdilenon1suTnig
=
GRRGIN
Aana o a [ a 3 Aana 1 Aana
2. dgnumsmhauvesnanssuusaznanssualsezul fnumwg wu Agnuly
) ° . . o < @ o ' o J
AUVBIMINNUAUMTODNIDD (Engineering) dzdpatmuailu 5 Jumsihauaediay
4
aa ' o @ [ I @ o !
Ugnuluaiuvoansiaudumsiade (Procurement) vzdosmuaiily 7 Jumsinauae

' o

o 4 aa . [ <
dlant nazdfiuludiuvesnsiaudumsiszney (Construction) vzdoermuaiiiu 6

@ Yy 9

[ o ! o ¥ A A I ¥ 1 o a 4 dy
Mmsinauaedlay TNL!L‘W?J‘I‘Hllﬂﬂ’NEJ!,Llluflﬂuﬂ”li’.lmﬁﬁﬁﬁizEJ%L’J@”IﬂJi’NIﬂiQ?J”IﬂGIJu
Y 1
3. “luwmmﬁaﬂﬂuﬁ"lﬁ’ﬂanﬁqmwwwaﬂswumﬂmmﬁm AIUNTUINIG
a 1 @ a da@} " v o o
ANULTY LB ﬂﬁﬂ@\i 1!!,!,618ﬂ”liiﬁim1ﬂ’.l”|mﬁ8\1€|]u®gﬂﬂﬂSxﬁﬂﬂ”limslli’)ﬂi]ﬂﬂ”lijﬂiﬂﬂﬁ

1 Aav o a {
(Project manager) 193 3de%mi lumsusmsanuasannioaiiosla
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A v Y Aq Y o %
ATTNNANUINT N-1 m%ﬂﬂumiaumym

WMT WU IAINTIN Awrne Jaamsehedaanssulnsams
1 Late Freezing of Design Basis: mm"l:iﬁa°1uﬂ1ﬁaammwﬁy”uv’%u§m
> Late Preliminary Design: A21adh lumsonuuiiosdu
3 Late Details Engineering: A14a191 lunmseontuy
4 Lack of Engineers: mﬁnmmau?mﬂiéﬁmmulmi
5 Unclear on Planning Package: anuliFanuluuwuau
sems  unun dazesads  dumi diamsthedagesain
1 Late Issue of Purchase Order: ﬂ’amdw%’ﬂumﬁaaﬂﬁluﬁl’a%a
2 Late Comment of Vendor’s Drawings: AMWa13 lumseonanuiiugeuuygilvesduas
3 Capacity of Manufacturer: M1AINSHAAYD9 159 1UARAR
M5 uKu fead e A daamsehanaadis
1 Poor Productivity: fH&INsHAA
2 Equipment Defects: Saqgunsaiiisdminiedansznendusiyadens
3 Lack of Skilled Labor: M3uauaauussuiiiinuews oussuliie
4 Late Delivery of Vendor Supply Equipment: A1wa1d lumssadeiagginsaivesdiasmiiie
5 Uncontrolled: 4il iaunsantuguldviomigqaide
6 Conflict in Organization: anuvaudiluesnns
7 Politics Issue: A liiuiupunedumsiiiosmsinasos
M5 URUD NATOUIZUY Ak Adamsthanaaeuszuy
I Testing Fails: Anwdunadlumsnadouszuy
2 Guidance System Failure: mmﬁ'mwaﬂuﬁzuumﬁmemw%ﬁ”’umaumﬁﬂﬁﬁﬁ
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ATNNMANUING N-2 HaNTTUN B

318N

AU IFINTIN Murud gaamsehedaanssulasams

U

1

Y

] 9 )
Late Freezing of Basis Design: mm'lilmGlumiaammmuﬁugm 1H991In181v04
Tasemsds hignnsaizagddesmuanornumsaounlasnguazdeidunisdu

S‘QLL’J@'&)@N ET‘L!LﬁENmﬂﬁﬂ?WLl’Jﬂé}@WU?NIﬂiﬂﬂﬁ

]
=~

) a Y o ' 4 9 Yo
Late Preliminary Design: A2 I lusisaziBeauazdoimuaais q ilosnndoyan lasu
nnveslasamsdanaanudanuly
. K 4 4 v
Design Change: 11/aguuilasmsesnuuuiiosunanmsvelasuniainnudeanisnn
v = ) o A o v
wrveslasems maasuutasmseenuuylasdrveslasamstinianuduly1dne 2 ma
A A a A X v < 1 a A
Ao Ysmaaiuanas tag Ysuaaumadiu uaeene lsnaw lindsunanuszanamise
v 4
iAudoulinansznuaemseenuuylus1eaziBean1ad1UIAINTTY (Details Engineering)
' ) E
iHeeanzdeinmsesnuuuite 1A NuMINEAUAUANUADINT 1Y 9
Lack of Engineers: N1591a1AaUA03$1119)M 50U InmMsiadeudens 1y
Unclear on Planning Package: A% liFanuluunuauiiesnnu lihluswazidoauas
o 1 1 o Aa a [ I o
Famruanie 9 azdaralimsnensemsmaunaanuianaia iz dumnualums

Yy 9 !
UsenouazAnaIFUIIY ﬂﬁ’JNLLW‘HﬂWQQﬂuﬂluTﬂ'i\iﬂﬁﬂaW]Lﬂaﬂu

ERLII]

v Y

Y &' o | Y \J % &' v Y
UHUN IABIVAND I AunUe AN sFhedn¥ednn1g

u

1

Late Issue of Purchase Order: a3 a9 lumseenuuuiiioady Sransznudenisvely
ez ndumusmie liannsanszai Ida s zeznai Idnwmu s el
nansznuaemMslsuiivnanesmumaiinvesthonuisnssunazmslsziiunaniesdu
msRulumsdoumensia uazGluﬁfcm"lajmmmmﬂmﬂﬁﬁGlumﬁﬂ%aﬁ”ﬂ%’mmﬁ
vua'ld

Late comment of Vendor’s Drawings: anua lumseonaNudie MInTIABLLALMT
syiiAnuuzvesdnaniinaniznunemstadiguniaininIssnuvesduan

Capacity of Manufacturer: 1183m15#aAv04 15901ugHaAR TU119939015 9MIHEAVDIHER

H Y 9
Tithe Sulluiazdessetuaenanlurasda liilvmsdadeginsaiiu  a1eenlide
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MINMNARNUINN N-2 (A1D)

\ 4 o v Yo A A b4
YN UAUD NBAIN e gaamsshaneaing

u

1 Poor Productivity: naimsnandmsuiiesninanuainlusvazideavegiuuuinldly
2 Yo s 1y )
msdszruau msIdsuglnssinad anudunalvesszuumsuuziug
o I o a v 4 o = @ 4
2 Equipment Defects: Ja9i/nsailidmiinsodiuilszneududigadenisswilomwnninms
. v Yo ! A = ' S A o v = 0 q.¥
yudzand Idsumssennsurionlasu lnivuiluisousuveudivealnsans Fazili

a & o R Y 1o
ﬂWiﬁﬂﬁﬁ?ﬁﬂQﬂﬂimuu 9 AFININNUUA

]
A o

3 Lack of Skilled Labor: M3V 1ALAaNuI 114 NNNNeHIaus a1l desuduiieanannms
A ) o ANy v A R o qVYY A vy vy A
inaeudansanuaanlanan 13 luunn 2 Fehlidealimsndaussnu Indhumaunuaa
=% = % ‘o = 1 Qy o %‘
daivinugiliioluszaue SallnansznuTaons iAo THUBITUNIU LAZIZADINIITUEN
v ] I
TUFUNUALIUN I ATUANIATTIUNRAMN NNV UA FIDNFINANTZNUADAITN
1591194
4 Late Delivery of Vendor Supply Equipment: mmdﬁ’s’ﬂumiﬁ'ﬂﬁﬁﬁﬂqﬂnmf NERY
" a a A A A ' A 2 o
HansgNUABNINIsUINgANegludun1eingd uazuiueungaszeznmauga Insansnag
gniaeueen ldae
A Ay Y A Ao 3 A
5 Uncontrolled: a9% lienunsoniuau 1dnsomiagaide iy duan i viemanis
A & ¢ 1 Ao & a A A o w WY 14 o
m3tiieamsnases Fungmsainaril lieunsoNizarugy waniaes niemia lauanih
<] ~ a ~ A Aa
IanRemsussmwansznuionuia lasmsmounsouozmdani
6 Conflict in Organization: A1 udaLdsluesAnssuiiosnnynains lussAnsvanu
v A A a 3 A J 1 1Y) a < % o o v 1 g
anind TanuAamiunuana1aazms eeusuanufamrudanuaz iy oy
' ' A o vy o & v
gilaassaedalnginarslumsnazihnuldiasduamdhwinela
[ [ U I = a
7 Politics Issue: A1 litniueunsmumsiiesmsinases gasemnssuneaiuiudngsne
A v 3 o Y 2~ o d v A A Y & "y '
Adeamsusaifusiuivinn audalianusuiuediegenszdeananiusanuaiaad anylu
) 9 Y
FarnuluuTouisveininssluG oz linaodauInAeMIONIUNAUUDINTINUNET LDY

1 1 o Aa a o 9
Z‘NWﬁﬂig‘ﬂUTﬂﬂﬁi\W]i‘)ﬂ?iﬂ%uuiﬂiﬂﬂ1iﬂl’ﬂﬂﬂiy“ﬂﬂﬂigﬂﬂﬂfﬂi (Contractors)

YNNI UAUD NATDUITUY A goamsthanagenszuy

U

9 Y
1 Testing Fails: AMwauran lumsnadouszuy Tudimiiazinaduan 2 aungundn Ao
a a 2 o RLES
anuAanaialumsiseneunazaaasginial uazginsal lildnasgiu
9
2 Guidance System Failure: A7ndumadluszuumsuuzuuinievuasumsUgia ms
' 1A a wa Y A 1= Y
NATELNUTZUVAN q mingile lumsUfianunannugndense lilinnugawuTasg

A A aa 1 AL X g a g , v Y
f]fJ'NENﬂi\lﬂﬁluﬂ1ﬁﬂ§]°ﬂ§l\‘1']1!"1]ﬂQQﬂﬂﬁmWNﬂﬁ\?cﬁﬂW1N1§lﬂ@l\? ﬂzﬁ'\iwaelﬂﬂ'ﬁﬂﬂﬁ@ﬂalllﬂa?
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- ﬂi&ﬂ“l/lﬂ')"lllléﬂ\i ﬂi&ﬁuﬂ?"lllléﬂﬂ qUY6 WanIsnNy
NINIIY
(Risk Category) (Risk Event) (Cause) (Effect)
A Preliminary Design Late Freezing of Shifting regulatory Delay on details
Design Basis environment Engineering,
Poor Understanding Lack of Detail & RFQ/TBE/CBE &
in Detail & Spec. Spec. Purchase order
Issuing
B Details Engineering Design Change Client Variation Cost impact
change/rework to
fabricated items.
Poor Understanding Lack of
in Detail & Spec. Communication Delay on Design
Fast track project stage, RFQ/TBE/
Unclear on Planning  Lack of detail & CBE & purchase
package Spec. order issuing
Lack of Engineers Labor mobility
D Long Lead Items Failure to secure LLI ~ LLI review/approval ~ Delay in completion
(LLD for the project works  cycle, Late issue of of the works, Overrun

within schedule or
budget.

Late Delivery of
Long Lead Items
Late Comment of

Vendor’s Drawings

RFQ/TBE /CBE &
purchase orders
Increasing demand
for products

Lack of

Communication

on budget to complete
the works
Delay in erection

schedule

Re-work on fabricated

items
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ﬁi]ﬂiill ﬂimﬂ“l/lﬂ')"llllfd;fﬂﬂ ﬂimﬁuﬂ'}"lllléﬂﬂ qUY6 WanIsnNy
(Risk Category) (Risk Event) (Cause) (Effect)
J Mechanical Poor Productivity Shop details Delay &  Delay in fabrication
Installation Late delivery of activities & impact to
materials completion date.
Equipment Defects Transportation Re-work on fabricated
items
Lack of Skilled Labor Labor mobility Delay in fabrication &
Uncontrolled Weather Downtime erection schedule
Conflict in Manpower shortage
Organization
K E&I Installation Poor Productivity Shop Details Delay Delay in fabrication
activities & impact to
completion date.
Equipment Defects Transportation Re-work on fabricated
items
Lack of Skilled Labor Labor mobility Delayed in fabrication
Uncontrolled Weather Downtime activities & impact to
Conflict in Manpower Shortage completion date.
Organization
L Testing & Testing Fails Insufficient Vendors ~ Delay in critical path
Commissioning Data activities and

Guidance system

failure

corresponding delay

in completion date.
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AT NMANUINT -4 MFVUNLITOUANUTES (Risk Register)
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ﬁi]ﬂiil] (Activities) ﬂimﬁuﬂ?"llll?‘fﬂﬂ ﬂ'J"IiJij"l"l]gﬁd_]u FLAUNANTENY
(Risk Event) (Probability) (Impact)

A Preliminary Design Late Freezing of Very Low (VL) Very High (VH)
Design Basis
Poor Understanding Medium (M) Very High (VH)
in Detail & Spec.

B Details Engineering Design Change Medium (M) Medium (M)
Poor Understanding Medium (M) Very High (VH)
in Detail & Spec.
Unclear on Planning ~ Very Low (VL) Low (L)
Package
Lack of Engineers Low (L) Medium (M)

D Long Lead Items Failure to secure LLI ~ Medium (M) Low (L)

(LLI) for the project works

within schedule or
budget.
Late Delivery of LLI ~ Medium (M) Very High (VH)
Late Comment of Very Low (VL) Very High (VH)
Vendor’s Drawings

J Mechanical Poor Productivity Medium (M) Low (L)

Installation Equipment Defects Low (L) Low (L)

Lack of Skilled Labor Low (L) Medium (M)
Uncontrolled Very Low (VL) Low (L)
Conflict in Low (L) Low (L)

Organization
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ﬁi]ﬂjjij (Activitics) ﬂi&ﬁuﬂ]"lllléﬂﬁ mmu'wzl,ﬂu FLAUNANTENY
(Risk Event) (Probability) (Impact)
K E&I Installation Poor Productivity Medium (M) Low (L)
Equipment Defects Low (L) Low (L)
Lack of Skilled Labor Low (L) Medium (M)
Uncontrolled Very Low (VL) Low (L)
Conflict in Low (L) Low (L)
Organization
L Testing & Testing Fails Low (L) High (H)
Commissioning
@I1§Nﬂ1ﬂwuﬂﬂ°ﬁ -5 izﬂznmuaxé’funmmﬁ%ﬂiiu
AN ERLLEIGHL sz (1N01) ﬁ'unu (%)
Engineering Preliminary Design 4 234,768
Engineering Detailed 6 704,304
Shop Drawing 4 629,040
Procurement Long Lead Items 12 9,143,640
Bulk Items 4 6,777,000
Structural Fabrication 4 788,640
Erection 2 197,160
Tool & Equipment 352,020
Consumable 300,780
Piping Fabrication 4 229,246
Erection 4 187,560
Tool & Equipment 35,660
Consumable 110,640
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A 3101009 szeza (NoU) ﬁ'unu (%)

Mechanical Installation 6 38,075
Tool & Equipment 65,401
Consumable 4,320

E&l Installation 4 100,333
Tool & Equipment 11,666
Consumable 13,999
Testing & Commissioning 2 250,000
Total 34 20,174,252

< ' a { Il 9 a a
HHELYIA 53Elglﬂa"li'llléll't‘)\iTﬂi\ifﬂiLﬂuigﬂgnfﬂﬁUf‘J\‘leagﬂi]ﬂiillﬁﬂQiulﬂ%ﬂﬂﬂﬂﬂ]ﬂ%ﬁuﬂWﬁ?ﬂq@
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5 PRIMAVERA
Pertmaster

Pertmaster Summary Risk Report

Plan Summary

Probability

* means impact is used in scoring

Probability and Impact Scoring (PID)
Risk Score is based on: Highest Impact

ITIHE IS5 Risk Plan-Fre-mitigated.plan
|F|IE name D:UE 4'FinallS Risk Flan-Pre-mitigated.plan
IF'Ian finish date 010517 Tasks with no progress B0
IPIan rermaining duration 1021 In progress tasks a
[rarma tasks 31 Completed tasks o
Summary tasks 12 Taotal tasks &0
|ilestone tasks 17 Resource assignments G0
[Hammock tasks o Budget cost 30
|ranitor tasks o Remaining cost 520174252
Calendars 3 Actual cost 0
|Links 55 Taotal cost F20,174.252
IHE.DIJFCIE 3
Risk Scoring
Probability Scale
Very Low Low Medium High ‘ary High
Up to 10% 10% to 30% 30% fo 50% 50% fo 70% 70% or higher
Impact Scales and Types
Very Low Low Medium High ‘Very High
Schedule® Upta & 5to 10 10tz 20 20 to 40 40 or higher
Cast Upto$30.000  $30,000 to 575,000 §75,000 to $150,000 :ﬁ'ﬁ ' $300,000 o higher
May be
o i A::'.Deptﬂb.le under Annepls_lble. under P_\mep‘tahle. under ameplsl:ul_e, Mot ﬂcﬂepta!_:ule.
rmionitoring cantrolling risk fransfer rmust be risk misst be awvaid
reduce

Key
s sez 2w [N R

MUMARNUIN U-1 NITINLHUANUTE (Risk plan)
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Very Low Low Medium High Very High

Very High

Low

Very Low

a 4 {
NMNNANUIN V-2 UNITAFAIUIT (Risk matrix)
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Task Id:
Taszk Description:
Existence Probability

Probakility:
Style:
Probability Eranching
Successor Task
Probabilistic Links

Preceding Task

Task Id:
Task Descrption:
Existence Probability
Probability:
Style:
Probability Branching

Successor Task

Probabilistic Links
Preceding Task

Task Id
Task Description:
Existence Probability

Probability:
Style:
Probability Eranching

Successor Task

Probabilistic Links

Preceding Task

A

Preliminary Design

100%

Keep Links to other tasks

Probability

%

Probability

B
Engineering Detailed

100%

Keep Links to other tasks

Probability
%
%

Probability
%

G
Shop Drawing

100%

Keep Links to other tasks

Probability

Probability
%

Remaining Duration:

Remaining Cost:

Hotes

Motes

Remaining Duration:

Hemaining Cost:

Motes

Motes

Motes

Remaining Duration:

Remaining Cost:

Motes

Motes

Motes

5234 768

5704,304

$629,040

NNNANUIN Y-3 miﬂ’oumwmﬁm (Risk inputs)
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Task Id:
Task Description:
Existence Probability
Probability:
Style:
Probability Branching

Successor Task

Probahbilistic Links

Preceding Task

Task Id:

Task Description:
Existence Probability

Probability:
Style:
Probability Branching

Successor Task

Probahilistic Links

Preceding Task

Task Id
Task Description:
Existence Probability

Probability:
Style:
Probability Branching

Successor Task

Probahilistic Links

Preceding Task

&)
Long Lead ltems

1005

Feep Links to other tasks

Probability

Probability

Im

Bulk: Items

100%

Keap Links to other tasks

Probakiliy

Probability
%

F

Structural Fabrication

1005

Feep Links to other tasks

Probability

Probability

Rermaining Duration:

Femaining Cost

Miotes

Motes

Motes

Remaining Duration:

Remaining Cost:

|N|:|h=_v5

Maotes

Motes

Remaining Duration:

Remaining Cost

Motes

Motes

Motes

0
59,143,840

58,777,000

0
§1,223,880

NMNNANUIN V-3 (A1)
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Task Id:
Task Description:
Existence Probability
Probability:
Style:

Probability Branching

Successor Task

Probabiistic Links

Freceding Task

Task Id:
Task Description:
Existence Probability
Probability:
Style:
Probability Branching

Successor Task

Probabdistic Links
Praceding Task

Task Id:
Task Description:
Existence Probability
Probahbility:
Style:

Probability Branching

Successor Task

Probabdistic Links
Preceding Task

G
Structural Erection

100%
Keep Links to other tasks

Probability

Probability

Iz &

Fiping Fabrication

100%
Feep Links to other tasks

Probability

Probability
%
%

Piping Erection

100%
Keep Links fo other tasks

Probability

Frobability
k)
k]
%

Remsaining Duration:

Remsaining Cost:

Miotes.

Motas

Motes

Rermaining Duration:

Remaining Cost:

Motes

Motas

Motas

Remaining Duration:

Remaining Cost:

Motes.

Miotes

Miotes.

414,780

F302,385

$280,680

NMNNANUIN V-3 (A1)



139

Task Id:
Task Description:
Euistence Probability
Probahility:
Siyle:

Probability Branching

Swooessor Task

Probabilistic Links

FPrecading Task

Task Id:
Task Description:
Euistence Probability
Probahbility:
Style:
Probabifity Branching

Swecessor Task

Probabdistc Links

Preceding Task

Task Id:
Task Description:
Exiztence Probability
Probability:
Style:
Probabifity Branching

Swocessor Task

Probabdistic Links

Preceding Task

J

klechanical Instzllation

100%,
Feep Links to other tashs

Probahility

Probahility
%

= #

E&l Installstion

1008
Feep Links to other tasks

Probability
%

Probability
%
%

L

Testing & Commissioning

100%
Keep Links to other tasks

Probahility
%

Probability
%

Remszining Duration:

Remsgining Cost:

Motes.

Motes

Motes

Remaining Durstion:

Remsining Cost:

Motes

Motes

Motes

Remaining Durstion:

Remaining Cost:

Motes

Motes

Motes

(]
F107. 707

(]
$125,909

$250,000
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Task Id:
Task Description:
Dwration Uncartainty
Distribudion
Minirmum
st Likely
M azzimusrm
Task Id:
Task Description:
Duration Uncertainty
Distribudion
Minirmum
Most Likely
Ml ezt
Task Id:
Task Description:
Duration Uncertainty
Distribution
Ilinirmurm
Mast Likely
Ml e
Task Id:
Task Description:
Duration Uncertainty
Distribution
Iinirmurm
Most Likely
Il et
Task Id:
Task Description:
Dwuration Uncertainty
Distribution
inirmurm
Mzt Likely

Ptz s

A B

Preliminary Design

Beta Pert

a0

120

150

B: B

Enginesring Detailed

Beta Part

135

180

225

C:B

Shop Drawing

Bets Pert

a0

120

150

DB

Long Lead ltems

Eeta Pert
270

280

450

E. B

Bulk ltems

Bets Pert

120
180

Remaining Duration:

Remgining Cost:

Motes

Remzining Duration:

Remsgining Cost:

Motes

Remgining Duration:

Remgining Cost:

Motes

Remgining Duration:

Remgining Cost:

Motes

Remsaining Duration:

Remgining Cost:

Fotes

120
F234, 7868

180
F704,304

120
FE20,040

B0
F0, 143,540

120
8,777,000
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Duration Unceriainty
Distribution
Mindrnum
Plost Likely
M azdmwm
Task Id:

Task Description:
Dwration Uncertainty
Distribution
Minirnurm
Most Likely
Mazximumn
Task Id:

Task Description:

Dwration Uncertainty
Distribution
Mindrnum
Muast Likely
Maximmwmm

Task Id:

Task Description:

Dwration Uncertainty
Distribution
Mindrmurm
Muest Likely

Mazimumn

Task id: F-B
Taszk Description: Structural Fabrication
Duration Unceriainty
Distribution Beta Pert
Pdimirnum 20
flost Likely 120
M azdmrn 180
Task Id: G B
Task Description- Structural Erection

Bets Pert

45

80

75

H- B

Piping Fabrication

Bata Pert

g0

120

150

B

Piping Erection

Bets Pert
g0
120
150

JB

kiechanical Installation

Beta Pert
135
180

Remaining Duration:

Rermaining Cost:

HMotes

Rermaining Duration:

Remaining Cost:

Motes

Remaining Duration:

Remaining Cost:

HMotes

Remaining Duwration:

Remaining Cost:

HMotes

Remaining Duration:

Remaining Cost:

HMotes

120
§1.223 880

&0
F414, 780

120
302,385

120
260,880

180
§107. 787
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Task It KE Remaining Durstion: 120

Task Descripiion: E&! Instalizsion Remsining Cost- 125,000

Duraion Uncertainty

Distribusion Beta Ho=s

Minimum ]

Most Lilesly

IMadmarn

Tack ld Remaining Durstion: =]

Task Descripion: Testing & Commissioning | Remaining Cost $250.000

Dursion Uncesizinty

Diistribusion Moi=s

IV

Most Lilkesly 80

Madmasn s

[Tk Ik A Remaining Durstion: ]

Tack Descripion: Lai= freer of bass Design | Remaining Cost: 30

Durssion Uncersinty

| Distribusion [Bets Pent o=

i

Most Lilesly

Ilaedmaen

Bxist=nce Probobility

| Probahility: I Motz

Resource Id:

Resource Description Theesat Impact Cost

Resource Uincertsnty

Distribusion |Bats Pen Hot=s

Minimum 00,000

M=t Likesly 450,000

Tack ki B2 Remaining Durstion: a
Pror understanding in

Tack Descripion: Remaining Cost 30
Die=toil & Spec.

Duraiion Uncesizinty

Diistribusion Beg Mot=s

Minimum 10

Most Lilesly

ANMANUIN V-3 (AD)
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|ﬁmahﬁn

ANMANUIN V-3 (AD)

{dration: A2 - Poor understanding in Detzi & Spec. Pamentage: Fu'r.
Existence Probobility

Probabiity: o | Notes

Cioarsisiion

{darasion: A2 - Poor understanding in Detai & Spec. Pementage |-||:r1.
Rescunce ki B0

Respurce Description: Theeat impact Cost

Resounce Uincerizinty

' Distribusion [Beta Pent Noe=s

Mlinimum 150,000

Most Liksly 225,

Madimesn 300, (0

\Cionreistion

ng-mmhnuﬂ;am |Pum1|agp_r ln:n.
iresoarcer A7 - FCRI, Threst Impact Cost |Pm:a'lq;£ |nu'l.
(Task It Az [Fnunmgnuai-:
T g L e

Duration Uncesizinty

Diistribesion Bets Pert =

Miinimum 10

Most Likely 15

Kaximesm 20

Existence Probabiity

 Probability: e ius

Resounce bd: FCR

Resource Descripfion: | Theeat lmpact Cost

Resounce Uncertsinty

Disaribesion Bets Past Mates

Mlinimum 150,000

Mot Likely 775 000

Manimurn 300,000

Task Id K3 |Ha--qnuaﬁ: 0
Task Descripion Design Change |mcu 50
'Duration Uncertzinty

Diistribesion Bets Part Maotes

Minimum 1

Mot Lilehy 1

Maximesn 2
rr_—=—=- -« —
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i.tmg-nﬁmﬂnge |Perentage: Pmc

[-uaim::a-nquunqe |Pm }n:nc

jdurssion” H-3 - Design Change |Pm |nmc
53 - Design Change |F'u:aqu P:".l’.
- F-3 - Diesign Change |FEl:aqx P:'ﬂ

i.naﬁxizs-nmumqe |Pu=nngz '[nma

Existence Probahiity

Probahility: A% [ Moies

Sty Keep Links to other ==iks

‘Comistion

Ihnaﬁucg-nm{:mge |Fm n.3

ng-na'ma_ge |Fummr_r A0

ng-nmm |Pw 407

‘durasion: £-3 - Design Change Percentage: 0%
C:3 - Diesign Change |Fem 40

Ihnaimcg-neimuage Pemenage mn.3

|Hsmme|¢ FCRI

lFEcunEDEuiﬁn: Theest Impact Cost

Respurce Uincensinty

Distritesion Bets Part Megtes

Miniimum 7.500

Mot Lilehy 11.250

Madmesn 15,000

Com=istion

thﬁmg-na'ma—ga Pemensge

rmmnzg—mmmc:ﬂ }-FEIEIH! ;

}ﬂ.mtﬂ-ﬂeimﬂﬂue |Pw Pma

@mg-mmmm |Pm |nm;

Pﬁm@-n@m |Pw Fl:ﬂ.

F‘mnz@—mTllﬂhﬂ:Eﬂ F’Hﬂw ;
53 - Design Changs Pamentsge-

kmﬁﬁ—mmhmﬁﬂ |Fbtm P!'L

ng-nmam |Pumnnr_r |n:m

qumﬂ-mmmﬂcsl |P'enm F‘.’L

kmﬁa—a:ﬂmmm |Pum|wx P:I'L
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Task Id:
Task Descripfion:
Ciurstion Uncertsinty
Distribution
Manirmum
Most Likely
Mdsodirnum
Existence Probabiity
Probability:

Resource Id:

Fesource Unoertaenty
Distribution
Manirmwm
Mast Likely
Mendirnum

Task id:

Task Description:

Dwration Uncertainty
Distribution
Minirmum
Most Likely
Iasdmurm

Existence Probakbility
Probakility:

Style:

Resource Id:

Resource Uncertainty
Distribution
Minimurm
Maost Likely
Meximum

Resource Description:

Resource Description:

durstion: C:3 - Design Change
resource: 53 - ZCRI, Threat Impact Cost
duration: B:3 - Design Change
resource: B:3 - ZCRI, Threat lmpact Cost

k3
Dasign Change

Beta Pert

40%
ZCRI

Threst Impact Cost

Beta Pert
7,500

11.250

15,000

-3

Ciesign Change

Beta Pert

409

Feap Links to other tasks

FCRI
Threst Impact Cost

Beta Pert
7500
11,250
15,000

Parcantags:
Percentags:
Percentage:
Perzentage:

Remaining Duration:

Remaining Cost:

Motes

Mofes

Motes

Remainimng Duration:

Remaining Cost:

Motes

Motes

Motes

Bl
B0
D0
Bl

50
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[Task Id: H:32 Remaining Duration; 0
[Task Description: Design Change Remaining Cost: 50
Curation Uncertainty

Distribution Beta Pert Motes
Blnimum 1
Moo=t Likehy 1
M=cgrmum 2
Existence Probability
Probability: 40% Motes
Shyle: Feaep Links to other tasks
Resource |d: FCRI
Resource Description: Threat Impact Cost

Fesource Lincertainty

Distribution Beta Pert MNotes

Minimum 500

Maost Likethy 11,250

Ml=carmum 15,000
Task Id: 53 Femaining Duration: [u]
Task Description: Design Change Rearmaining Cost: 50

Duration Uncertainty

Disfribution Bets Part MNotes
mnimum 1
Bdost Likehy 1
Mlanirnum 2

Ezistence Probability
Probability: 40% Motes
Shyle: Heep Links to other tasks

Resource |d: ZCRI

Resource Description: Thresat Impact Cost

Resource Uincerainty

Distribution Beta Pert Motes
Btinimumn 7,500

blast Likely 11,250

bl=cdirmum 16,000
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Task Id: F3 Remszining Duration: [u]
Task Description: Design Change Remszining Cost: 70

Dwration Uncertainty

Distribution Beta Pert Motes
inirmurn 1
Maost Likely 1
Mazimurm 2

Eastence Probability

Probability: 0% Flotes
Siyle: Kizap Links to other tasks

Resource Id: ZCRI

Resource Description: Threat Impact Cost

Resource Uncertsinty

Distribution Beta Pert Motes

inirmum T.500

Mast Likely 11,250

Mazimum 15,000
Task Id: E:3 Remszining Duration: [u]
Task Description: Cresign Changs Remaining Cost: 30

Dwration Uncertainty

Distribution Beta Pert Motes
Minirmum 1
Most Likely 1
Mazimurm 2

Exstence Probability

Probabilify: A0% Motes
Siyla: Kizep Links to other tasks

Resource id ZCRI

Resource Descrption Threat Impact Cost

Resource Uncertainty

Diistribution Beta Pert Motes
Minirmum 7.500

Maost Likely 11,250

Mazimum 15,000

NMWAIANUIN V-3 (AD)
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Task Id:
Task Description:
Duration Unceriainty
Distribution
Mimdrnum
st Likekhy
aximurm
Existence Probability
Probahbility:
Style:

Resource Id-

Resource Uncertainty
Distribution
Mimirnum
Muost Likely
fWaximurm

Task ld:

Task Description:

Dwration Uncertainty
Distribution
Minirmum
Muost Likely
haximum

Existence Probability

Probability:

Siyle:

Resource Id
Resource Descrigtion:
Resource Uncertainty

Distribution
Minirmum
Muost Likely

Mz

Resource Descrption:

C:3
Diesign Change

Beta Pert
1
1
2

40%

Feep Links to ather tasks
ZCRI

Threat Impact Cost

Beta Pert
7,500
11,250
15,000
B3

Diesign Change

Beta Pert

405

Keep Links to other tasks
ZCRI

Threat Impact Cost

Beta Pert
7,500
11.2580
15,000

Remaining Durstion:

Rermaining Cost:

Motes

Motes

Motes

Remaining Durafion:

Reamaining Cost:

MNotes

Motes

Motes

30

50
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Task ki o4 Remaining Durabion: o
Task Descripiion: Unclesr on Planning Remaining Cost 0
package
|Esxdistence Probsbility
Probahili: J_&L | Notes
Sy {Keep Links & ofher tasis
Feaul'neit FCH
FEul'nE{EtiE-: Thest Impact Cost
(Resmume Uncersinty
Distribuiion {u.icm MNotes
Task id: BS Remaining Duraiion 0
Task Descriplion: Lok of Sonior Enginesrs | Remaining Cost 50
| Durtion Uincertzinty
Distribesion Btz Pert | Neos
Mfinirrm 10
Most Likely 15
M=dmum 20
|Existence Probability
Probahility: 0% | Notes
iyl Link= o nther tacks
Fmtu'neit ZCH
E:Ihﬂﬁﬁ: Thest Impact Cost
Uncerminty
Diistribusion Betm Pert Naotes
Mlinirraum 75.000
Most Likely 112.500
e 150,000
Task kit Remaining Durabon: (1]
Task Descripiion: F:a.enmeuj Remaining Cost 50
| Durasion Uincestzinty
Distribesion F!lﬂFEt | Notes
Minimum 5
Most Liely i
Masmum 10
{Existence Probahility
s |4ma | Notes
Style: F(qlﬂﬁhtﬂs
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lﬂgmmut FCH

Fhacl.l'neﬂﬂq'ﬁﬂ: Threst mpact Cost

|Resource Uncertsinty

Distribaion Btz Pert | Notes

Iofindnnum: 30, 000

Maost | ey |52 500

Iaamesm T, 000

Task kit o7 Remaining Durstion: ]
Task Descriplion: [Laneneﬁu,rnuu Resmaining Cost 50
Durafion Uncerizinty

Dictribusion |Beta Pert | Mites.

Iindrmuem: 40

Most Lilely |na-

Exastence Probahility

Prohability: fﬂ:m | Notes

Styler Keap Links 0 ofher tasis

Respurce ki JCH

Respunce Deschpton: Threat Impact Cost

Resounce Uncertsinty

Distrbuion |Beta Pert { Notes

Minamum 300,000

Most Likely 450 000
Task it hir Ramaining Durston o
Task Description: mmmﬂ_ Fiamaining Cost 50
Duration Uncensinty

Distribasion Beoin Pest | Notes

i 47

host Lileshy Pn
Exictonce Probabiity

Probabiity: |m. | Notes.

Style [Kaq:Lilshd:siﬂ's

Resounce Id: it |

Resounce Descrption: Theest Impact Cost

Resounce Uincertzmnty

™
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M, {300,000

Most Lilely 450,000

Ilandrmuem Fﬂ.lm

Task It ||_-a \Remaining Duraton: 0
Task Descripion: |Pnu|-m=i-ir Iﬁn-'[:lﬁt 30
Bastencs Procatiny

Fthiiy: A0 | Miotes

|5|ps llraq:r-lunu-gms

||d-aﬁ::ﬁ-|=nupmﬂmiﬂ.r
||¢|-aﬁ:g-mrm
|'rd-aﬁ::g-mu-m

||h-;|-aﬁ-:ﬂ:ﬂ—Fnrm¢ﬁir
”a-aﬁ:g-ﬁupmnﬁq

i

||Fbulnei:l: ZCH
Lincestainty
Distribusion Btz Pant | Motes
Mlinirrum 4 785 714288
Most Likely 7500
Madmum 10714 285714
Comraizton
|Pa-m£-mmmnu aneqz 0%
|Pa-ux§-:ﬁ:ﬂ_mmc:u Fumnp 0%
”gam@-zcm.mmm lnanmn'x oL
irecoure- 0 - FCR, Theest impact Cost F\!u.'q: (i
Task Ko Remaining Dursten: o
Task Descripfion |Fntlpn|i.=ﬁﬂ]' Fm-g[:cst 30
Bxistancs Prosatiny
Fﬁdﬂi;: | Motes
|5u= {Keep Links o ofher tasis
Kt ZCR

|[I:Eliﬁ- Beta Pert Motes,
Melinimum 4 FRS
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fost Likely
M axirmunn
Task Id:
Task Description:
Existence Probability
Probahility:
Siyle:

Resource Id:

Resource Uncertainty
Distribution
Mininmum
Mast Likely
Maximum

Task Id:

Task Description:

Existence Probability
Probability-

Shyle:

Resource Id;

Resource Uncertainty
Distribution
M
Bdost Likehy
Blzedmum

Task Id:

Task Descripbion:

Existence Frobability
Probability:

Style:

Resource Id:

Resource Description:

Resource Uncertainty
Distribution
Mimirnum
Mist Likely

Mazdinum

Resource Description:

Resource Description:

7.500
10,714
]
Poor productivity

40%

Keep Links fo other tasks
ZCRI

Thresat Impact Cost

Bets Pert

4,285

7.500

10,714

L2

Foor productiviky

40%
Keep Links to other tasks
ZCRI

Threst Impact Cost

Beta Pert
4,285
7,500
10,714
H:D
Poor productivity

400

Keep Links to other tasks
ZCRI

Threat Impact Cost

Beta Pert
4,285
7.500
10,714

Remaining Duration:

Remaining Cost:

Motes

Motes

Remaining Duration:

Remaining Cost:

Motes

Motes

Remaining Dwration;

Remaining Cost

Mates

Mates

=]
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FEI'_-‘-- Damration:

Existence Prohahiling
 Probahilty: 0% Magtas
 Syyle: El.itsnulums
?ha:lneil: [ZCH
‘Resmerce Description ‘Threat impact Cost
‘Resmrce Uincersinty
| Distribution Detz Pan Notes
E-l- 285
| Miost Likely 7500
- Mezximum T
Task Id: (=] Remaining Duration:
i’;ﬂnaui.ﬁn Por productiviny Remaining Cost
[ ———
Probability: {Notes
= glﬁﬁht‘u’tﬂﬁ
Resource kit FCH
Sesource Descigfion. Theest Impact Cost
Respune Lincernsinty
Distriberion |Betz Pert {Motes
el 4285
Mot Likedy 7500
Mzndmum 074
(Task it 110 Remaining Duration:
| Tack Descripiion: Equipment Dofects  Remaining Cost
Duration Uncestamiy
 Distribution Btz Part Notes
[T 5
 Most Lisly 7
| Mzamum 10
Existence Probabiity
| Probability: 2% Motes
Syl Kesp Links o other
 Respurce kit ZCH
Fespurme Descrpon S ———
Resounce Uncertsinty
Distribution Betz Pert Mot
Minimuen 30,000
Minst | fesly 52 50
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=

i

[=]

Task it |m

g':

Task Description It:uﬂinm'nzin 'Re.n-gcu
Existence Probshility

 Probabilzy: =i

| Syl Keep Links 10 other tasis

Coerelation

duration: K-13 - Confict in Orpanizston

duration: 113 - Conaflict in Organc=ion

duration: |13 - Conflict in Oypgane=Son

duration: H-13 - Conflict in Organization

.

R
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I

i &

/Bats Pen

Mimimem

4285

Most Likely

)

i

M=dmum

T4

Comedaton

respunce” B- 13 - ZCRI. Theest mpact Cost

respunce” J-13 - ZCR1, Threst impact Cost

resounce” 13 - FCR1, Threat impsct Cost

resounce” H-13 - Z0R1, Threst impact Cost

resounce” F-13 - Z0R1, Threst impact Cost

resounce” G013 - ZCR, Theeat mpact Cost

i

Task

3

5

Task Description: rcai:it)@lizin

i

20%

F(eq:lisu_u'ﬁs

T
”E

durabon: K13 - Confict in Dmpanirsion

sduraton: 113 - Confiact in Onganiz=iion

sdurabon 113 - Coallict n Oyganr=ion
dursbon: H-13 - Confict n Oyganz=ion

dursiion: F-13 - Conflict i Oyganiz=ion

sdurstion: (G013 - Conflict in Organizahon

T

R

FCH

Thresit Impact Cost

|Beta Pen

4285

700

i

T4

Fesmrre I
Resource Description
iﬁcumlhﬂﬁq'
Distribution
Minimm
Miost Liesfy
M=amum
Comelaton

resounce” D13 - FCR1, Theest mpact Cost

resounce K13 - 201, Threst impact Cost

resounce” E13 - ZCR1, Threst Impact Cost

resounce” HE13 - ZCR1, Threat impact Cost

il
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resource: F:13 - ZCRI, Threst Impact Cost
resource: 5:13 - ZCRI, Threat Impact Cost

Task |d:
Task Descriplion:
Existence Probability
Probability:

Shyle:

Resource |d:

Rescource Descrption:

Resource Uncertsinty
Distribution
Minimwm
Most Likely
hecsirnum

Task |d:

Task Descriplion:

Existence Probakility
Probability:

Shyle:

Resource |d:

Resource Description:

Resourze Uncertainty
Distribution
Minimwm
Most Likely
hfecsirnum

Task |d:

Task Description:

Existence Probakbility
Probability:

Siyle:

Resource |d:

Resource Descrption:

Resource Uncertsinty
Distribution
Minimwm
Most Likely

hscirmum

L B
Conflict in Organization

2034

Feep Links to other tasks

ZCRI
Threat Impact Cost

Beta Pert

4,285

7.500

10,714

J:13

Conflict in Crganizetion

20

Keep Links to other tasks

ZCRI
Threat Impact Cost

Beta Pert

4285

7.800

10,714

113

Conflict in Organization

20

Keep Links to other tasks

ZCRI
Threat Impact Cost

Beta Part
4,285
7.500
10,714

Percentage:
Percentages:

Remaining Durstion:

Rermaining Cost:

Motes

Motes

Remaining Duration:

Remaining Cost:

Motes

Miotes

Rermaining Durstion:

Remaining Cost:

Motes

Hotes

20%
20%

50

50

50
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Task |d: Hi3 Remaining Duration: a
Task Description: Caonflict in Organization Remaining Cost: 30
Existence Probability

Praobakbility: 20% Maotes
Style: Hezep Links fo cther tasks
Resource Id: ZCRI
Resource Descripton: Thireat Impact Cost
Resourze Lincertsinty
Distribiution Bats Pert MNotes
Minimwrm 4,285
Mast Likely 7.500
Max=imum 10,714
Task |d: F:13 Remaining Duration: (i)
Task Description: Conflict in Crganization Remaining Cost: 0

Existence Probakility

Probability: 20% klotes
Style: Kesp Links to other tasks
Resaurze kd: FCRI
Resource Description: Threat Impact Cost
Resourze Uncertainty
Distribution Bets Pert INotes
Minimnum 4,285
Most Likely 7,500
Meximum 10,714
Task |d: G:13 Remsining Duration: a
Task Description: Corflict in Organization Remsining Cost: 50

Existence Probability

Probahbility: 207% Motes
Siyle: Keep Links to other tasks
Resource Id: ZCRI
Resource Description: Threat Impact Cost
Resource Uincertsinty
Diistributicn Beta Pert Miotes
Minimwurm 4 285
Most Likely 7,500
Mazimum 10,714
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Task Id: L14 Remaining Duration: 0
Task Description: Testing Fails Remaining Cost 50
Duraticn Uncertainty
Distribution Beta Pert Motes
Minimum 20
Maost Likely 30
Maximum 40
Existence Probability
Probability: 20% |Nutes.
Style: Keep Links to other tasks |
Resource Id: LRI
Resource Descrption: Threat Impact Cost
Resource Uncertainty
Distribution Beta Pert MNotes
Minimum 150,000
Most Likehy 225,000
Maximum 300,000
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0] Title
1 Late freering of basis Design
Status Chamer
Open Engineernng Manager
RBS Start Date
16 Jul 2014
Cause

Shifting regulstory environment

End Diate Ezposure
01 May 2017 B2
Effect

Dielay in Details Engineering, RFCY TBE/CEE & Purz
hase order Issuing

Descripdion
Preliminary Design
Pre-mitigation Score -] Low
Post-mitigation Score 2] Low
Cuafitative  Cuantitstve
Cuslitative  Quantitative Schedule Pre-mitigation it 15

Post-mitigation it 15
:ir:_gatim WL 5% Cost F*:E-rrih:g_;ath:.ln WH 3450 000
P|E|_5t- : il = Post-mitigation WH 450,000
mitigation Performiance Pre-mitigation WH

Post-mitigation WH
Rizk Plan: Pre-ritigation
Impacting Task: A - Preliminary Design
Schedule Beta Pert 10 15 20
Cost Beta Pert 5300,000 5450,000 $500,000
[ 8] Title
2 Poor understanding in Detail & Spec
Status Chamer
Open Engineerng Manager
RBS Start Date End Date Exposure

16 Jul 2014 01 May 2017 0
Cause Effect
Lack of detsil & Spec. Eaels:yntrndEDre]t:ElI;E;gmeenng. RFZY TBE/CBE & Purc
Descripticn
Freliminary Design
Pre-ritigation Score [ %0 High
Post-mitigation Score | 40 | High
Cualitative  Cuantistve
Cuslitative  Quantitatve ESchedule Fre-mitigation H 30

Post-mitigation H 30
::E;;Htim M 40% Cost Fre-mitigation WH 450, 000
Post- = g Fost-mitigation WH F450,000
mitigation Performance Pre-mitigation WH

Paost-mitigation WH
Risk Flan: Pre-mitigation
Impacting Task: A - Preliminary Design
Schedule Bets Pert 10 15 20
Caost Bets Pert §150,000 5225.000 $300.000

Impsacting Task: B - Engineering Detailed

MANARNUIN U-4 HAADIULT Y (Risk outputs)
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Risk Flan: Pre-mitigation
Impactng Task: B - Engineering Detailed

Schedule

Schedul= Bats Pert
Caost Bats Pert
[n] Title
3 Diesign Change
Status Chamer
Cipen Emginsering Managsr
RBS Start Date
16 Jul 2014

Couse
Clhient Variation
Dascription
Dietails Enginesring
Pre-mitigation Score 10 Low
Post-mitigation Score 10 Low

Cheslitative Quantitative
Fre-
mitigation ™ 0% Cost
Fost-
mitigation M 0%

Performance

Schedule Bats Pert
Cost Bets Pert
Impacting Task: C - Shop Drawing
Scheduls Bats Pert
Cost Bets Pert
Imgpacting Task: E - Bulk ltems

Schedule Bata Pert
Cost Bets Pert
Impacting Task: F - Structural Fabrication
Schedule Bets Pert
Cost Bets Pert
Impacting Task: G - Structural Erection
Schedule Bats Pert
Cost Bets Pert
Impacting Task: H - Piping Fabrication
Scheduls Bets Pert
Cost Bets Pert
Impacting Task: | - Piping Erection

Schedule Bats Pert
Caost Bets Pert
Impacting Task: J - Mechanical Installation
Schedulz Bata Pert
Cost Bets Pert
Impacting Task: K - E&I Installation
Schedule Bets Pert
Cost Bets Pert

10
5150,000

End Date
01 May 2017
Effect

15 20
5225000 $300.000
Exzposure
B0

Cost impact, Change/Rework on fabricated items.

Fre-mitigation
Post-mitigation
Pre-mitigation
Post-mitigation
Pre-mitigation
Post-mitigation

§7.500

§7.500

§7.500

Cualitatve  Quantitatve

L ]

L ]

M $101.250

M $101.250

M

M
1 2
511,250 $15.000
1 ?
511,280 §15.000
1 2
511,250 15,000
1 2
511,250 $15,000
| 2
511,250 §15.000
i) 2
511.250 $15.000
1 ?
§11,250 §15,000
1 2
511.250 $15.000
1 2
511,250 $15.000

NMNNANUIN V-4 (A1)
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End Drate Exposure
01 May 2017 0
Effect

Delay on Design stage, RFQTEE! CBE & purchass
order issuing

Ciyalitative  Cluantitative

Pre-mitigstion M i
Fost-mitigation M 1]
Fre-mitigation M 50
Post-rmitigation M 50
Fre-mitigation L
Post-mitigation L
a o
50 50
End Cate Exposure
01 May 2017 b2l
Effect

Delay on Design stage, RFQTEE! CBE & purchase
order issuing

Risk Flan: Pre-mitigation

Scheduls

Impacting Task: B - Enginesring Detsiled
Bets Pert
Caost Beta Pert

1D Title
4 Unclear on Flanning package
Status Chamer
Cipen Flanning Manager
RBS Start Date
16 Jul 2014
Cause
Lack of Communication
Descriplion
Detsils Enginesring
Pre-mitigation Score - Wery Low
Post-mitigabion Score - ery Low
Cuslitative CQuantitathes Echedule
Pre-
mitigation Vi 5% Gost
Post-
mitigation Vi 6 Performiance
Risk Plan: Pre-ritigation
Impacting Task: O - Long Lead ltems
Schedule Uniform
Cost Uniform
18] Title
5 Lack aof Senior Engineers
Status Chamer
Cipen HF Manager
RBS Start Date
16 Jul 2014
Cause
Labor mobility
Descripfion
Detzils Enginesring
Pre-mitigation Score G Low
Post-mitigation Score G Lo
Ceslitative Quantitathe Schedule
Pre-
mitigation L 0% Cost
Post-
mitigation L 20% Performance

Calitstive  Cuantitsties

Fre-mitigation M 15
Paost-mitigation M 15
Pre-mitigation ] $112.500
Fost-mitigation ] $112.500
Pre-mitigation M
Past-mitigation M

10 15 20

575,000 $112.500 $150.000

NMNNANUIN V-4 (AD)
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D Title
G Failure to s=cure LLI
Status Chwner
Cpen Frocurement Manager
RBS Start Date

16 Jul 2014
Cause

Late issue of RFLYTBE/CBE & Purchase orders
Cescription
Long Lead ltems (LLI}

Pre-mitigation Score - ‘Very Low
Post-mitigation Score Bl | verylow
Cuslitative  Quantitstive Schedule
Pre-
mitigstion M 40% Cost
Post-
mitigation M 0% Performance
Rizk Flan: Pre-mitigation
Impsacting Task: D - Long Lead lterms
Schedule Bats Pert
Caost Bets Pert
[ n] Title
T Late Delivery of LLI
Status Chamer
Cipen Procurement Manager
RBS Start Date
16 Jul 2014
Cause

Incressing demand for products warld wide
Ciescription
Long Lead ltems {LLI}

Pre-mitigation Score I4g | High

Fost-mitigstion Score lag | High
Cuslitative  Quantitative Schedule

iy M 40% Cost

mitigation

Post-

mitigation M 0% Performance

Rizk Flan: Pre-mitigation

Impacting Task: D - Long Lead ltems

Schedule Bets Pert

Caost Bets Pert

End DCiate Exposure
01 May 2017 Bl
Effect

Delay in completion of the works, Crvermen on budget
fo complete the works

Qualitatve  Cuantitstive

Pre-mitigation L T
Post-mitsgation L T
Fre-mifigation L 552,500
Paost-mitigation L 552 500
Pre-mitigation L
Fost-mitigation L
5 T 10
530,000 552,500 575,000
End Diate Exposure
01 May 2017 30
Effect

Dielay in erection schedule & project completion date

CQualitstve  Cuantitstive

Pre-mitigation WH ao
Faost-ritig afion WH 60
Fre-mitigation WH 450,000
Post-mitsgation WH 5450000
Fre-mitigation WH
Post-mitsgation WH
40 aa a0
§300,000 5450,000 $500,000

NMNNANUIN V-4 (AD)
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Fabnicsion Manager
St=n Dat=
168 Jul 2014

Risk Pizn: Pre-misigssion
Impaciing Task F - Stuchesl Fabrnication
Batz Pam

impacsing Task G - Structural Erection
Bets Pent

End D=
O M=y 2017 30
Effact
Fe-wnoric on fsbricst=d tems

.

F450,000
$450,000

24
% 555555?

$300,000 S0, OO

End Cat=
01 May 2017 30

Sffex
Ehmﬁmmamnm

552 500
552 500

|

0

$4285 $7.500 310,714

/] [1] a

NMNNANUIN V-4 (AD)
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Cost Beta Pert
Impacting Task: H - Piping Fabrication
Schedule Beta Pert
Cost Beta Pert
Impacting Task: | - Piping Erecfion
Schedule Beta Pert
Cost Beta Pert
Impacting Task: J - Mechanical Installation
Schedule Beta Pert
Cost Beta Pert
Impacting Task: K - E&I Installation
Schedule Beta Pert
Cost Beta Pert
Impacting Task: L - Testing & Commissioning
Schedule Beta Pert
Cost Beta Pert
(] Title
10 Equipment Defects
Status Cwmner
Open Legistic Manager
RBS Start Date
16 Jul 2014

Cause
Transportation
Description
E&l Installation
Mechanical Installation
Pre-mitigation Score P very Low
Post-mitigation Score - Wery Low

Qualitative Quantitative Schedule
ﬁ;fi;] i | E 20% Cost
Eﬂ?iséaiion L 2% Performance

Risk Plan: Pre-mitigation

Impacting Task: J - Machanical Installation
Schedule Beta Pert
Cost Beta Pert

54,286

54,286

54,286

54,286

54,286

54,286

End Date
01 May 2017
Effect

Re-work on fabricated items

Pre-mitigation
Post-mitigation
Pre-mitigation
Post-mitigation
Pre-mitigation
Post-mitigation

530,000

7,500 310,714
0 0
7,500 310,714
0 0
7,500 310,714
0 0
7 500 310,714
0 0
$7.500 310,714
0 0
57,500 310,714
Exposure
50
Qualitative  Cuantitative

L 7

L 7

L $52,500

L $52,500

L

L
7 10
$52 500 375,000

NMNNANUIN V-4 (AD)
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3] Titie
11 Lack of Siilled Labor
Sigtus Crmamear
Cpen HR Manager
RBS SmriDat= End O=i= Exposure
16 Jul 2014 01 May 2017 30
Cauze Efex
Lshor maobility Del=y in fabnication & er=ciion schedule
Descrpsion
Structure FabrcsSonErecion
Fiping FabricationErsction
E&! Instslistion
Mechanical Installation
Pre-misigssion Score & Low
Post-misigssion Score B Low
Qualitaive  Duantitiive
Qualitsive CuanStstes Schedule Pre-mitigation M 15
Post-misigation LY 15
s L 0% Cast Sre-mitigston M 5112.500
P Post-mifigation M 5112500
i L 20 e e =
il i -
Risk Plan: Pre-misigstion
impacting Taskc J - Mechanical Instalistion
Schedule Bets Pert 10 15 20
Cost Bets Pert $75.000 5112500 $150,000
(13} Tite
12 Uncontrolied
Smtus Ormamear
Open HSE Manager
RBS ESmrila= End O=i= Exposre
16 Jul 2012 01 May 2017 50
Cause Effect
ViEsther Downgme Delay in fabrication & er=chon scheduis
Descripiion
Structure Fabrcsson/Erecon
Fiping FabricaiionFrecion
E&! Instslistion
Mechanical Installabion
Pre-mitigation Score B eylow
Queliaive  Duanittive
CQushisive Ousnitsie Schedule Pre-mitigation H 0
Post-mifigation H [}
e v 5% Cast Sre-mitigston N 50
Pat Post-mifigaiion N £
miigaion Y- % Performance  Fre-misigation VL
SR e
Risk Plan: Pre-misigaion
Impacsing Tashc [ - Long Lesd =ms
Schedule Unifoem o o
Cost Unifioem 50 =

MNNIANUIN V-4 (AD)
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(0] Title
13 Conflict in Organization
Status Owmer
Open HR. Manager
RBS Start Date End Date Exposure
16 Jul 2014 01 May 2017 50
Cause Efiect
Manpower shortage Delay in fabrication & erection schedule
Description
Structure Fabrication/Erection
Piping Fabrication/Erection
E&l Installation
Mechanical Installation
Pre-mitigation Score 5 veryLow
Post-mitigation Score P veryLow
Qualitative Cuantitative
Qualitative Quantitative Schedule Pre-mitigation M ]
Post-mitigation N 0
ﬁ:flg i | X 20% Cost Pre-mitigation L 552500
Post- = — Post-mitigation L $52,500
mitigation Performance Pre-mitigation L
Post-mitigation L

Rizsk Plan: Pre-mitigation
Impacting Task: G - Structural Erection
Schedule Beta Pert 0 0 0
Cost Beta Pert 54 286 57,500 310,714
Impacting Task: F - Structural Fabrication
Schedule Beta Pert 0 0 ]
Cost Beta Pert 54 286 7 500 510,714
Impacting Task: H - Piping Fabrication
Schedule Beta Pert 0 /] 0
Cost Beta Pert 54 286 57 500 310,714
Impacting Task: | - Piping Erection
Schedule Beta Pert 0 0 0
Cost Beta Pert 54 226 $7.500 310,714
Impacting Task: J - Mechanical Installation
Schedule Beta Pert 0 0 ]
Cost Beta Pert 54 286 57 500 310,714
Impacting Task: K - E&I Installation
Schedule Beta Pert 0 0 0
Cost Beta Pert 54 286 57 500 510,714
Impacting Task: L - Testing & Commissioning
Schedule Beta Pert 0 0 0
Cost Beta Pert 54 226 £7 500 10,714

MNNIANUIN V-4 (AD)
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D Title
14 Testing Fails
Status Cwiner
Open HUC Manager
REBS Start Date
16 Jul 2014
Cause
Insufficient Vendors Data
Guidance system failure
Diescription
Testing & Pre-Commissioning
Pre-mitigation Score 12 Low
Post-mitigation Score 12 Low
Qualitative Quantitative Schedule
Ir-;lriﬁgatim L 20% Cost
E?t?;aljm 0% Performance

Risk Flan: Pre-mitigation

Impacting Task L - Testing & Commissioning
Schedule Beta Pert
Cost Beta Pert

End Date Exposure
01 May 2017 30
Effect

Delay in critical path acfivities and comesponding del
ay in completion date.

Qualitative  Quantitative

Pre-mitigation H 30
Post-mitigation H 30
Pre-mitigation H 5225,000
Post-mitigation H $225 000
Pre-mitigation H
Post-mitigation H

20 30 40

$150,000 $225,000 5300,000

NMWAIANUIN V-4 (AD)
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Derrick
H
Blowout
Preventaer Turntable i
nes
Spare Flpa.\ WAS turn tumtable
A A 0
Casing
Drill String Electric Mud and Casings
Generator
Drill Collar

AWANANUINT A-1 m'iﬁﬁammmmmz (Engenya GmbH, 2013, JS Neoplan Co., Ltd, 2015)



170

ALEN FIELD DEVELOPMENT 7§

AMNNMARUINT A-2 LuIAa TN seanIUY (Takla Corporation, 2015/ Cronus Technology, Inc.,
2015)
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MARUINT A-3 miﬂizﬂﬂﬂﬂl‘!yuﬂﬂ (Thai Nippon Steel Engineering & Construction Corp.,
Ltd., 2015)

AMNNMARUINT A-4 NM5UTTNOUNUITIUNAR (Thai Nippon Steel Engineering & Construction

Corp., Ltd., 2015)
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NMNANANUINT A-5 MTUUTININLD (Offshore Construction Specialists Pte Ltd, 2015)
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MNANANUINT A-6 N1TIAAAINTUYTIUTN (Offshore Construction Specialists Pte Ltd, 2015)
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