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ARIEL-II implementation phases 
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CY2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

P1: AETE to Beta-NMR

CY2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

P3: CANREB Beamlines

P4: BL4N beamlines and APTW

P2: Photo-fission

G3 G4A G4B

G3 G4A G4BALIS

G3

G4A

G4B

P310 CANREB
G3 G4B

G4A

G3 G4A G4B

G3 = Gate 3 = Readiness for 
fabrication/procurement, and 
assembly
G4A = Readiness for Commissioning
G4B = Transfer to Operations



Resource stack-up: ARIEL-II + CANREB + ARIEL 1.5 
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Method to estimate schedule uncertainty 
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Monte Carlo 
simulation1 

Schedule 

Assigning 
probabilities 

Statistical 
data 

INPUTS OUTPUT 

Note 1: Full Monte by Barbecana, www.barbecana.com, is an 3rd party add-in to Microsoft project 

http://www.barbecana.com/


Selected Probability Distributions 
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LOW RISK 
PROB. DIST. 

MED RISK 
PROB. DIST. 

HIGH RISK 
PROB. DIST. 

• Each section of each schedule is analyzed for risk level and a probability 
distribution is assigned for task duration 

• Same probability distributions as used by DoD 



Contributions to a task duration’s variance 
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Contributions Counter-measures 

Over-allocation / under-
staffing 

Extra resources 

Multi-tasking Prioritization 
Extra resources 

New technology Expert reviews 
Early prototyping and testing 
Limiting the number of new technologies 

Unplanned re-work Upfront requirements and use cases 
Reviewed and released documentation 
Design reviews 

Estimation errors Compare estimates to actuals 



Monte Carlo results 

ARIEL-II Phase 75% confidence 

1: AETE RIB to Beta-NMR 12 months delay 

2: Deliver photo-fission RIB 3.5 months delay 

3: CANREB beamlines 2.5 months delay 

4: Deliver RIB from APTW 2 months delay 
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Example Month Carlo result 



Why the large schedule delays? Merge bias 
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Merge Bias: results are biased towards a later finish when parallel tasks merge 

Task A 

Task Z 

Task A 

Task Z 
Task B 

Task C 

Task D 

Prob. that Project 
finishes early = 

25% 

Prob. that Task A finishes 
early = 50% 

Prob. that Task Z finishes 
early = 50% 

Prob. that each task 
finishes early = 50% 

Prob. that Task A, B, C, and 
D all finish early = 6.25% 

Prob. that Project 
finishes early = 

3.125% 

Prob. that Task Z finishes 
early = 50% 
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Upcoming ARIEL-II 2017 milestones 

Milestone Timeframe 

Hot Cell procurement contract signed March 

AETE target station external review #2 April 

Gate 3 for P310 (CANREB) and P354 (RIB) May 

ALIS clean room installed July 

Start to install CANREB components 3rd quarter 

Start to install RIB line components 4th quarter 



Progress dashboard 
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Thank you! 

Merci! 

Follow us at TRIUMFLab  


