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Social activity influences demand at different time resolutions
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Temperature sensitivity of electricity demand is country-specific
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UK needs on average ~10% of electricity equivalent storage

Residual electricity demand peaks move along years
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Countries can balance seasonal residual demand

Monthly electricitycumulative residual demand Burope assumingonly wind
and solar generation (2015)

— AUT

Unmet demand FR — er

| — BGR

20 - GB — BIH
- o
i — CZE
| POL o

0] DEU -
| & /2N =
1 \ — FRA
| — GBR
1 ﬁﬂ_ﬁ_ - < 3 =—— \ — GRC
i — /

Balance —
- N

’W‘/ — RL

— ISL
— |TA
—_ LTU
— LUX
— LWVA
— MKD
— MMNE
— NLD
NOR
POL
PRT

:
]
0

104

Generation surplus

ITA

ROU
SRB
SVK

Marl5  May15 Julis Sepi5  Novi5  Jani6 oo
time




UCL Energy Institute dh

Fourier analysis of the residual demand shows hour to annual
periodicity patterns
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ESTIMO - Energy Space Time Integrated Model Optimiser

What is the optimamix of storage and interconnections assuming a highly electri
renewable system?

\ 4

Simulateand optimise(at hourly ”

resolution) multi-vectorenergy
systemswith nodes(countries or
their aggregates)

Initial tests with astar network
topology to balance
computability and accuracy
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Simulation algorithm

1. Meet demands for heat and electricityternally in eacimode
2. Offset unmet demand with international trade (where possible)

3. Useay 2 Rist€@raldispatchablesupply to meet remainindeficits

Thefollowing output is to illustrate model function using provisional data for node
andmeteorology:
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Energy demand module

A Engineering approach for energy service demands based on weather, humar
activity, and building heat loss

A Focus on weathedependentdemands: space heating, air conditioning, lighting

A Weatherindependent demands: appliances, cooking, hot water, transport,
synthetic fuels

A Preliminary testdor the UKin 20102014 (from IEA anddysse

Demand % of simulated demand /
reported consumption

Deliveredelectricity 96%
Air conditioning 126%
Space heating 90%

Lighting 87%
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Next steps

1.

2.

Completefirst versionof demand/renewable simulation modules including ga

Addcosts

. Collate/constructscenariodor the UK and each European country

Simulate system for future scenario years with different meteorology over
annual andoeak cold/hot stress periods

. Applyoptimisation

. Assesstorage and transmissiom different conditions with simulation and

optimisation

. Other applicationg, system control marketseffect ofheat waveson health

and demandextendto Asia and other continents
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