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Sensitivity Analysis quantifies the degree to which a model input effects an output

» Local approaches » Global approaches

> e.g. one-at-a-time (OAT) approach >
low data requirements

quick and easy to conduct

do not capture interactions between inputs
misleading for non-linear models

The Problem

» Energy System Models are used to explore
future scenarios of the energy system

e.g. Sobol analysis

often need probabilistic data
computationally demanding
capture interactions between inputs

>
>
» Scenarios are often defined using external >
> handle non-linear and non-additive models

sources without reference to the model
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» Scenarios should highlight the important

uncertain input parameters The Method of Morris combines the best of local and global methods

» Removing the unimportant dimensions of the » low data requirements - only a range is required

problem makes the analysis more efficient » computationally efficient - N(k + 1) simulations

» output metric ;* compares favourably to more complex measures such as S;.

3. Run Model

for each simulation

4. Compute elementary effects
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2. Generate sample

» Each column is a parameter

‘1. Define k parameters and
plausible ranges

» Colours represent groups of parameters
» Shading represent 4 levels of a

parameter J (/) .
The starting
point of each (66171 €€12 ° - eel,j\
trajectory is E E EE — S0 B 700 Ey
random E - . | i . . 5
AN R
Only one iR X \eelzj eel72 T eelaj)
h
group N S [
changes value | I """""" :
- ea%h Uniform LR Each trajectory allows the compu-
simulaton OB parameter | tation of one elementary effect per
distribution parameter
over the
sample
Within a
group .
parameters 5. Compute Metrics for each 6. Average u* for each
move parameter group of parameters
together |
I N k
* 1 J * *
P t Ni:NZ‘EEi‘ ,LLgZZG,-gX,u,-
arameters —— = P
move over
four levels Parameters may be grouped to

reduce the sample size

Discussion
» The Method of Morris

enables us to safely exclude
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Summary of Results

» Two parameters account for

ﬂ“

ori iati LGV Capex [IEE— the majority of input
Fhe maJorlty-of the variation Car H2 Capox  Ee— jority ot inp
In carbon price Renewables Capex [Em— parameters as important for
) . i _ Car PHEV Capex [I=—=—
Availability of biomass is a Bus H2 Capital Cost E=— the model results
; Liquid Fuel Resource Cost [[= » This reduction in model
key determinant of supply Car Battery Capex = | duet)
side decarbonisation Gas Resource Cost  [# dimensionality allows model
_ Car Hybrid Capex [+ t lect iust the k
The build rate of carbon Demand Capex H- users to select just the key
Car ICE Capex arameters for the scenario
capture and storage st -G e P _
technologies (CCS) IS an Biomass Resource Cost F anaIyS|s
_ _ DH Capex §# : : ..
influential factor CCS Capex B » This approach gives limited
C e H2 Capex } . - :
There are significant Car CNG Capex 4 information .about WthL‘I
_|i ties /i ' Nuclear Fuel Cost | parameters interact, an
non-linearities/interaction Coal Resource Cost | _
effects for the most 0 200 400 600 800 1000 assumes Input parameters

Important input parameters

mu* (£/tCO2e)

Figure: Sensitivity measure for carbon price in 2050 under an 80% GHG emission constraint

are uniformly distributed and
independent

EPSRC <3

B
Engineering and Physical Sciences eDF
Research Council ENERGY

The author gratefully acknowledges the financial support of EDF Energy and EPSRC, joint funders of an Industrial Case Studentship.




