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Questions
Which actions are robust?:
– Which attractive under all scenarios?Which attractive under all scenarios?
– Optimal strategy considering all scenarios at once?
Value of better forecasts?f f
Cost of disregarding uncertainty?
Value of options/flexibility? f p f y

Deterministic planning cannot answer!

Example: UK transmission infrastructure planning
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Decision analysis with multiple scenarios

Decision ScenariosDecision 
Stage 1 Decision

Stage 2
No renewable target, Lo 
cost fossil

Lo cost DG, No nuclear
2010 2020 2030

2020 Lo cost green, Hi fossil 
cost

Lo cost conventional No
3. Dispatch 6. Dispatch

1. Transmission
investment
2 Generation

Lo cost conventional, No 
renewable target

Paralysis: No onshore 
wind & nuclear, Hi cost

4. Transmission
Investment
5. Generation
i t t2. Generation

investment

,

Techno+: Low capital 
costs

investment

Objective: MIN social cost (investment + variable) 
Subject to: Constraints on ~ 106 variables:
power flow wind availability build limits renewables targets
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2010
Optimal stochastic solution

SCO
Onshore 
wind

CCGT
2010
choices

Disclaimer: the following results are 

UNO
Offshore 
wind

OCGT

g
preliminary and based on restrictive 

assumptions. 
NOR

MID

wind

Nuclear

p

They cannot be used to evaluate proposed 
transmission investments.

CEN

SWE
ESTBiomass

transmission investments.

• Cf. Optimal Deterministic Solutions (which have more transmission)
• Why? There’s an option value to waiting.

C t f i i t i t £0 t £432M
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• Cost of ignoring uncertainty: £0 to £432M


