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Content Overview

e Schedule Risk Analysis
* Monte Carlo

e Benefits




Quantitative Analysis

Update Identify
- Periodically

- Threats
- Changed context

- Opportunities

Identify

Monitor
- Risks
- Action plan

Evaluate
- Probability
- Consequence
- Impact area
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Schedule Risk Analysis

e 2 ingredients
e Schedule/Plan
e Uncertainty & Quantified Risks

* Monte-Carlo Simulation of 000’s of different forecasted outcomes

e Aggregation of results provides an S-Curve from which we can draw
information from to improve decision making.
* P10-50-P90




Project Schedule

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

 Dynamic Model — Not a Calendar

e Dates should be OUTPUTS not inputs




Schedule / Plan
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Why do we schedule a project?




®.e



Risk & Uncertainty

Activity or
Cost Item

Probability of
occurrence = 100%

; ; >
Time or Cost
\ |

| |

Uncertainty Risk Event
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Risk & Uncertainty
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Estimating Impacts
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Durations Estimate Uncertainty

= Estimate stance decided
e Optimistic, Pessimistic or Neutral?
= Apply + and — ranges

e Run Analysis

Design Durations Optimistic -10% 30 weeks +20%
Engineering Durations Pessimistic -20% 24 weeks +5%
Excavation Durations Neutral -20% 6 weeks +20%
Piling Optimistic -5% 4 weeks +20%
Fabrication Pessimistic -20% 32 weeks +5%

% T&C Pessimistic -20% 12 weeks +5%
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Schedule Risk Analysis (SRA)

* Duration Uncertainty
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Quantifying Risk Events

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

Number of Occurrences

Min = Optimistic but realistic outcome

Most Likely (ML) = Expected most probable outcome

Risk Impatct
Max

Max = Pessimistic worst case outcome
e Should not include force majeure or project stopping outcome

In Accordance with qualitative probability chart each risk is given a probability of
occurrence.

Probability Min Most Likely Max

30% 1 week 4 weeks 8 weeks

% 30% $100k $250k S1im




Schedule Risk Analysis (SRA)
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e Risk Mapping to Plan
e Can be multiple activities

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

A/




Monte Carlo Analysis

Quantification & Risk Analysis




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
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0 -
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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 1000
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

Construction of GTP (34,5) (Pre-mitigated)
Schedule Sensithvity Index: Entire Plan - All tasks

 These can named or omitted on Insurance policies

Construction of GTP (34,5) (Pre-mitigated)

ZTNTT1001 - Civill w orks.
Dumtion SRty

g

ZTNT13M7T - Pping erection around equpment

ZTNTIE - Instrument erection

2TNTEE440 - Process Moduls ErecondHbokup

BEW1 170 - Contract approwval by JMC

BAN1010 - Procurement documentston paciage approwslin 50C
EW1080 - Receiving and opening of tender bids

ZTNTEE430 - Frocess Modules Fabrication

ZTNETTO20 - Main foundatons dw gs.

ZTNLAZ545 - HC Trastment System PRECOMM.
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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/




SRA Applications

Why?




Schedule Risk Analysis Benefits

Baseline

Baseline

Risk
Management

Opportunity
Management e >.'

Baseline

* Forecasting for contracts, monitoring, target setting, Insurance

* |dentification of Key Activities and Risks
e Risk Mitigation Focus

* Promotes Project and Schedule understanding




Insurance Coverage

] P50 or P90
Baseline Finish

Deterministic
Finish

Operational Insurance

Re-Negotiations

Time

Fees

Admin

Numerous lterations / Updates




Benefits

Insured & Inslurer
. w Ik




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




ERM Benefits

* PRM compliments and enhances ERM

« Provides more complete data for better decision-making
» Effective Project Portfolio Management

* Improved Stakeholder Satisfaction

* Encourages Lessons Learned

* Helps to validate & improve project control measures

e Option Analysis for better decision making

e Quantification of Risk for financial & schedule forecasting

e Cashflow

* |nsurance cover dates and finance

A/



Insurer & Broker Benefits

* Processes:
* Auditable and Accountable Process

* |dentifies Key Risks & Uncertainties which can be named on policies with different rates,
excesses etc

e Information Sharing (Early) and Transparency

e Milestone Focus... MC, T&C (LMA5197A), RFSU or Phased handovers etc

e Removes Bias, Heuristics and Independent Analysis removes internal politics
* Time, Fees & Costs:

e Mitigation Focus...less claims

e Dates with more certainty

* Insurance cover dates / Construction to Operations

% * Provides more complete data for better decision-making and forecasting



Independent

For Better Rqsults




Independent Analysis

e Collaboration between Insurer/Broker and Project/Client

* Independent commission
e Risk Analysis Expert & Industry Planner
e Test Schedule, Uncertainty and Risks
 Run Analysis
e Provide Report and Feedback

e Basis of insurance, fees, transition periods and future negotiations
and relationship

* Removes internal bias, politics and agendas
e Shared Costs

A/



Conclusion
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Relationship

Collaboration for mutual benefit. Improv&d
. . " Overruns &

Greater certainty, less admin, set fees, smoother transition

of insurances, better forecasting and financial planning

Admin
Reduced
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