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2. Schedule Risk Analysis
e Schedule Sense Check

* Duration Uncertainty Inputs
e Correlations

e Risk Inputs & Modelling

e Distributions

3. Monte Carlo Risk Analysis

4. Results
e What If / Stress Test
5. Benefits

A/






Software

Palisade @Risk Oracle Primavera Risk Analysis
e Excel Based  Primavera, MSP, Others
e MSP  Manipulate Plan
e SRA Limitations e Large Schedules
* Cost Focused e Limited Distributions
e Significant e Limited cost function
aﬂ’ﬁﬂ "
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Schedule Risk
Analysis

e Software
e Schedule

e Risk & Uncertainty
Analysis


http://leadershipfreak.wordpress.com/2012/07/11/women-dont-take-risks-like-men/
https://creativecommons.org/licenses/by/3.0/
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Project Schedule

e A Project Schedule is a dynamic
representation of the project
activities and their execution
sequence.

 Dynamic Model — Not a Calendar

e Completion dates should be
OUTPUTS not inputs




Why do we
schedule a project?

e Plan out activities to understand
realistic targets

e Understand resource requirements
e Forecast and record performance

e Compare performance against
targets (baseline)

e Understand dynamics of plan and
identify changes required to meet
targets etc



Build A Schedule

Group Task
e Build This Hotel
eLess than 10
Activities
e Durations
* Logic Links







Project Schedule Best Practice

e Define WBS

e Set consistent coding strategy

e All tasks have dependencies

e No constrained dates (or Minimum use if legit)
e Activities based on work/durations not dates

e Realistic durations

e Realistic relationships
* Not date driven
* No lags or negative lags

A/



Schedule issues

e Start to Start with Open End

Engineering

Construction Commissioning

F-S




Schedule issues

 Finish to Finish with Open End

F-S

)
F-F
F-F
Construction >
F-S

e Engineering completion becomes constrained by Design and
Construction constrained by Engineering

Mg




i S

Constraints

e Often used to set dates
e Targets, contract dates, management dates
e This is incorrect use and poor planning
* ‘looks fine’ but negative float builds up

e Constraints can be legitimate
e Date land access is to be granted
e Date Vendor/Sub-Con has agreed to start
e Resource leveling constraints

e Completion dates are OUTPUTS not inputs

14






Duration Uncertainty

* Review Activity Durations
e Are they realistic?
e Optimistic? Pessimistic?
e Durations are not always certain
e Activities have natural variance.

e 3 point range for better accuracy. Min, Most Likely and Maximum
durations

* Interview/Workshop with Planner, PM, Eng etc

A/



Risk & Uncertainty

100%

Digging

Foundations

>
Time or Cost

5 | 10 11 | 24
/ (1) 17 (14)

% Uncertainty ) Risk Event




Estimating Impacts
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Group Task

e Build Uncertainty in your
durations

6

-10% -20%
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Correlations
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Risk Inputs

ldentify & Quantify




Group Task

e |dentify Risks

Concrete Pour Failure

Activity

Probability of
occurrence = 100%

Uncertainty Risk Event

-
Ty




Quantifying Risk Events

e Each Risk given a Min,
Most Likely & Max impact

Number of Occurrences

* Min = Optimistic but realistic outcome Risk Impact

Max

e Most Likely (ML) = Expected most probable outcome

Probability Min Most Likely Max

e Max = Pessimistic worst case outcome

e Should not include force majeure or project stopping 30% 1week | 4 weeks 8 weeks
outcome

Triangular Distribution




Distributions

|  AhAA A . A A

Bernoulli Beta BetaGeneral BetaGeneralAlt BetaSubj Binomial Burr12 Cauchy
CauchyAlt ChiSq Compound Cumul CumulD Dagum Discrete DoubleTriang
DUniform Erf Erlang Expon ExponAlt ExtValue ExtValueAlt ExtValueMin

’ ’ i i e, ’ e, ’ e, ’ e,
ExtValueMinAlt F FatigueLife FatigueLifeAlt Frechet FrechetAlt Gamma GammaAlt

General Geomet Histogrm HyperGeo Hypsecant HypsecantAlt IntUniform InvGauss



Distributions

0.12 -

0.10 ~

0.08 +

0.06 -

0.04 -

0.02

0.00

No / Days added to plan
-6.84 6.84

5.0%

3.1%

5.0%

90.0%
93.9%

-15

3.1%

15 -

. Triang(-10,0,10)

Minimum -10.000
Maximum 10.000
Mean 0.000
Std Dev 4.082

—— Pert(-10,0,10)

Minimum -10.000
Maximum 10.000
Mean 0.000
Std Dev 3.780






Quantitative Risk Analysis - Distribution

What is a Distribution?
* Graphical representation of occurrences of a variable, e.g. cost, duration, date,

etc. . .
"Two Dices" - Histogram simulation (5000x)
L u . » 1000
e Example: “Two Dice .
§ 800
& 600
Sum Dice#l + # Occurrences Combinations # Comb § 400
Dice#2  Dice#1 + Dice#f2 ' = 200
0 -
2 136 1+1 1 11 | 12
3 264 1+2; 2+1 2 |nTota| 136 | 264 | 425 | 513 | 703 | 857 | 690 | 600 | 373 | 307 | 132
4 425 1+3; 3+1; 242 3
5 513 1+4; 4+1; 2+3; 3+2 4
6 703 1+5; 5+1; 2+4; 4+2; 3+3 5
7 857 146; 6+1; 2+45; 5+2; 3+4; 4+43 6 " - o ©
8 690  2+6; 6+2; 3+5; 5+3; 4+4 5 Two Dices™ - 5-Curve w 3 8 3
oo
9 600 3+6; 6+3; 4+5; 5+4 4 5000 2 j/;/,:r_ 9 100%
un
10 373 4+6; 6+4; 5+5 3 s 4000 § ™ 80%
11 307 5+6; 6+5 2§ L g 887 oo
12 132 6+6 1 % V °
. (2p]
Grand Total 5000 2000 s § o7 40%
1000 CE;’E/Q' 20%
0 T i T T T T T T T T T 0%

0 1 2 3 4 5 6 7 8 9 10 11 12
% Sum Dice#1 + Dice#f2




Schedule Risk Analysis (SRA)

>

e Risk Mapping to Plan
e Can be multiple activities

e Entering Schedule Delay impacts (Min, ML, Max)




Schedule Risk Analysis (SRA)

e Duration Uncertainty + Assigned Risks

@) Primavera Risk Analysis - [PA.. \Oct 13\Construction of GTP (34,5)v2-Pre-mitigated.plan - Primavera Gantt']
E Fle Edit View Insert Formet Plan Risk Reports Tools Window Help

v PR & 8-% 9 W FLEIEL
EI-IEE-' XXX NE

P9 e % R T % 4= -3

I . Deseription -

0-26-006-002.0002.0' Construction
2THT13017 Piping erection around equipment
2THTAE0M7: B Piping erection around equipment

T66
240
240

06/10:2015
19/12:2016
181 2/2018

091172017

24/09:2017|
2409201 7|

2THT68440 Process Modules Erection&Hookup
2THTES4400 B Process Modules Erection&Hookup

150
150

16/03:2017
1BME2M7

06/09:2017|
OBM2017

Refmaini I
Duratiof Start Finish Duration Duration

2THU1 2501 Train 1 Start up 15 10M22017 | 240126201 7|
-| 0-26-006-002.0002 200 - Process 1056 | 19012015 = 09122017
—| | ©-26-006-002.0002.F Procurement LLI 718 18/01:2015  06/012017

206P09303 Centrifugal Pumps (Process) PO Placement 90 25032015 03082015 &1 a9

Gl 206P09307 Centrifugal Pump (Process): Main Wend Dwgs.. 36 04852015 0 26M902015 34 42

(= 2068P09311 Centrifugal Pumps (Process) fabric. 300 040852015 2602016 27 330
= 206P09313 Centrifugal Pumps (Process) : transport 152 05072016 034122016
20BPOS313: B Centrifugal Pumps (Process) - transport 152 05072016 031252016

@
=

-| | ©-26-006-002.0002.F Procurement Bulk Materials 12/03:2015 15102016
2THP13051 Ingquiryy Order Piping TO 10D 200 242015 221202015 18 22
Gl 2TMP13053 Piping fabric. TO DD 140 23122015 DSN072016 126 154
(e 2THP13061 Transport g TO IDD 1st -last 150 1T/042016  13/09/2016
2THP13061: B Transport Piping TO DD 15t -last 150 17042016 13092015

@
a

2TMT23005 Insulation 300 2EM1/2016 | 09M152017 390
el 2TNTES430 Process Modules Fabrication 155 | 140952016 | 13032017 202
E 2THT68435 Process Modules Transport 90 13022017 13052017
F 2TMTES435 B Process Modules Transport 90 13022MT 0 1308207 "7

©
&
——

(=] 0-26-006-002.0002.F Precommissioning 421 120072017 084172017
E 2THU1254T Condensate Stripping System PRECOMM. 60 1092017 0912017
B TR 2547 B Concensate Stripping System PRECORM, B0 1082017 09172017 Ei:|
|| 0.26.006.000 0M2F O ission 24171002047 06422047)




Schedule Risk Analysis (SRA)

* Montecarlo Analysis plots potential finish dates for each activity/milestone
over 1000 iterations and creates an S-curve of probabilistic outcomes.

Entire Plan : Finish Date

i — 100% 06/06/2024

// — 95% 14/04/2024
50.0 — 1N 90% 29/03/2024
— 85% 17/03/2024
- N ) — 80% 06/03/2024
I — 75% 25/02/2024
40.0 — / - 70% 14/02/2024
— 65% 05/02/2024
— 60% 29/01/2024
— 55% 20/01/2024
- 50% 11/01/2024
i I — 45% 04/01/2024
| I — 40% 27/12/2023
20.0 — : _ — 35% 21/12/2023
— 30% 12/12/2023

30.0 —

Hits

Cumulative Frequency

i - 2506 01/12/2023
10.0 - — 20% 19/11/2023
|'| —  159% 04/11/2023
i - mme—f—  109% 17/10/2023
| m U ””””ﬂ 5% 17/09/2023
0.0 | —00oo_ood T e E 9 0% 10/06/2023
03/02/2023 22/08/2023 09/03/2024

% Distribution (start of interval)




Schedule Risk Analysis (SRA)

e Analysis calculates the probabilistic (Not actual) completion dates of
milestones/activities

. | P50 or P90
Baseline *I Finish

Deterministic
Finish

* Therefore P50, P90 etc are created from statistical outputs of 5000
different randomly generated outcomes based on input data.

A/



Schedule Risk Analysis (SRA)

e Top Risks & Top sensitive Activities Identified

e These can then be areas of focus for improvement and mitigation
3) Finaven ek Sealys AL 10 EYConracion o 670 (53 e mitigmnd pae - Premaven Gant] e

e o o 3 s e  These can named or omitted on Insurance policies

viBR SE-40 VT4
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T B . = o
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Schedule Risk Analysis (SRA)

e “What If” Scenarios
e Tool to understand effect of mitigations and schedule changes
* Change Risk Profile and Run analysis to understand effect of
mitigation of key risks
e Omitted risks etc
e VValue Management
e Option Selection/analysis
 |dentify key activities (Critical and Duration)

e Change Schedule (parallel working, additional resource, reduced scope etc)
* Reduce Schedule

A/




ZTNTH001 - Civil warks:

ZTHI130M7 - Pping erecbion around equpnent

ZTNTH5001 - Instrunenterecion

2THIE8440 - Frocess Modules Erecfion&Hookup

EWA 170 - Contract approval by JMC

BN1010 - Frocurenent documentaton package approvalin S0C

EWW1080 - Receiving and opening of tender bids

ITHTE2430 - Process Moduks Fabrizafion

ITNETTO2D - Main foundatons dw gs
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Post Mitigated / Target

* Pre and Post mitigated probabilistic S-Curves
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Benefits

Projects

. b




Project Benefits

* Key to ensuring project success

e |dentification of project interdependencies

 Management of Risk to allow project completion of time and on budget

Helps control the cost of a project

Validation of Project Information

Fosters a Clear Understanding of Challenges ahead

Improved Project Communication

Improved Schedule / Cost Performance
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1. Software
2. Schedule Risk Analysis

* Project Schedule Review

* Duration Uncertainty Inputs
e Correlations

e Risk Inputs & Modelling

e Distributions

3. Monte Carlo Risk Analysis

4. Results
e What If / Stress Test
5. Benefits

LS «ﬂﬂ
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Training Courses

- Project Risk Management %

- Quantitative Risk
(Cost & Schedule)

Peter Smith
Partner
- (@Risk Software

QuantPro LLC t. +971(0)561719649
Suite 1702, Boulevard Plaza

Public & In House i fbe it ]

UAE PO Box 416654 quantpmmnﬁultants.mm
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