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- E U GOﬂ'S (European Union, Clean Energy package 2030)

AVG Energy Efficiency Electricity

improvement of 32.5% by 2030
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- Renewables: Dispatch Problem
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- Countries Electricity Production Mix (ea, 2016

United Kingdom Netherlands Denmark
. Fossil 52% Fossil 82% Fossil 37%
relan RES 25% RES 12% RES 58% HEHIEY;
Fossil 20% Nuclear 21% Nuclear 3% Nuclear 0% Fossil 56%
Other 2% Other 3% Other 5%
RES 25% RES 29%
Nuclear 0% Nuclear 13%
Other 1% Other 2%
y
France @ Austria
Fossil 9% < gﬁ & Fossil 20%
RES 17% < RES 78%
Nuclear 73% L v’ D ¢ Nuclear 0%
Other 1% } Other 2%
) :

Switzerland i,, Italy
Fossil 2% {0} ¢ Fossil 61%
RES 61% _\}9 RES 37%
Nuclear 34% Q Nuclear 0%
Other 3% Other 2%
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Primary Energy Factor
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Daily and Yearly Variation of Electricity PEF

(Jarre, Noussan, Simonetti. Primary energy consumption of heat pumps in high renewable share electricity mixes)
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The average annual value is not representative anymore, there is the need of finest evaluation
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- Heat Pumps Profiles

Electrical Profiles

e 10 Monitored HP of different

types

 Residential and commercial

use

e 1 year of data with

1min/15min timestamp.

Winter period
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- Energy Consumption and Production

The EF are LCA values taken
from IPCC

The hourly production data
from Entsoe platform

Austria presents an higher EF
for the HP consumption

Vice versa for Germany,
where HP consumes more
renewable energy
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- Energy Mix VS Customers
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+1.5% for C8 [gCO,/ kWh]
+8% for C10 [gCO, / kWh] ,

n

e Different heat pump profiles
result in different energy uses
* In the case of Austria the EF
of the mix is 198 [gCO, / kWh] _
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- Energy Mix VS Customers

e Different heat pump profiles
result in different energy uses
* Inthe case of Germany the EF
of the mix is 420 [gCO,/ kWh]
- 2.9% for C8 [gCO, / kWh]
+2.5% for C3 [8CO, / kWh] 2
0 wind
EF | EF | eF | EF | EF | EF | EF | EF | EF | EF | FEF
420 | 424 | 427 | 430 | 427 || 424 | 424 | 416 | 408 | 413 | 415 Germany
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Importance of Hourly evaluation VS Annual evaluation,
especially for users and sources with a strong seasonality (e.g.
heating vs PV/hydro)

®
The current push for the electrification of the heating sector may be 200
supported by a careful planning of power generation from RES NV 0
considering their actual profiles :'yQ%z
]

Future requirements: daily and seasonal electricity storage,
@ demand side response and/or sector coupling, control system
to handle the RES electricity consumption.

(L

Copenhagen
#SESAAU2019

_’

1 10-11/09/2019

(@)



- Future Developments

A

11

This study has been based on a small number of heat pumps
electrical profiles. The comparison with a larger number of HP
systems and heating/electrical load profiles will provide more
robust results. Moreover, sensitivity analysis of EF and Production
mix has to be carried out

Extending the analysis on multiple years will ensure a better
reliability of the results.

Similar analyses may be extended to other systems (e.g. electric
vehicles, cooling, etc.). The results can be combined together.
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https://ec.europa.eu/energy/en/topics/energy-strategy-and-energy-union/clean-energy-all-europeans
https://www.entsoe.eu/
https://www.iea.org/statistics/?country=WORLD&year=2016&category=Energy%20supply&indicator=TPESbySource&mode=chart&dataTable=BALANCES
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- Energy Mix VS Costumers

e Different heat pump profiles
result in different energy uses
* In the case of Italy the EF of
the mix is 450 [gCO,/ kWh]
EFJEF ler  EFNEF | EF R EF | EF | EF | EF | EF
4501474 1473 | 473|470 | 469 | 465 1469 | 461 |473 |472 Italy
. ./ 0 J | ] | I | ] | [y

+5.1% for C3 [gCO, / kWh]
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