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AGENDA

A Challenges in electricity grid
A The role of heat pumps
A Control strategies for flexibility

A Example and tuning of a RBC strategy
applied to Catalan building typology

A Current and further research
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INTRODUCTION
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WHY HEAT PUMPS?
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WHY HEAT PUMPS?

Heat pumps are a logical solution
to play with the flexibility
potential, and store thermal
energy within the building mass

ELECTRICITY
GRID

BUILDING HEAT PUMP

malmml A Use of electricity
A Production of heat/cold
A High COP

Potential thermal
storage
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MARKET AND POLICIES

Role of heat pumps in the energy transition

3.12,. Evolution of heating equipment in buildings to 2060

Inner to outerring

2014
2020
2030
2040
2050
2060

\ Heat pumps are the

future!

= Coal and oil boilers m Gas boilers m Efficient gas technologies ® Heat pumps

Electric resistance m District heat = Solar thermal m Efficient biomass

Notes: Heating in buildings represents space and water heating; it excludes cooking and other end uses. Efficient gas technologies
include gas condensing boilers, gas instantaneous equipment and gas heat pumps. Traditional use of solid biomass is not included.

Key point The B2DS represents a strategic shift away from fossil fuel equipment to high-efficiency

Source and renewable technologies, such as heat pumps, solar thermal and modern district
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MARKET AND POLICIES

Role of heat pumps in the energy transition: scenario of -85% CO, emissions
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Source
H. Henning,& ¢ R&8leOf HeatPumpsin The TransformationOf National EnergySystems; 9 E | Y LIPh$HEad
PumpConferenceRotterdam,May 2017.
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TRENDS IN THE MARKET

A Electrification of dwellings (from 31% in
2014 to 55% in 2050)

A New functionalities being implemented:
compatibility with PV, SG -ready or HP
tariff in Germany

A Good potential for air/air HPs in passive
houses with an existing ventilation
system

A Air source heat pumps are the most
dynamic sector, ground source HPs are
losing market share

A Large demand response potential (298 GW) but HPs are not smartcontrolled yet because of lack
of business cases

A In Spain market dominated with air/air HPs, around 600k units installed, market share of 15% in
2013 futtp ://stats.ehpa.ord/)
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TRENDS IN THE HEAT PUMP MARKET

2016, low temp air to water, ASHP, 215K units
Around 700% growth, comparing with 2015. 2014 to 2016 low temp air to water
heat pump installation in China
25
>700%
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HEAT PUMP MANUFACTURERS ARE PREPARING

Smart-Grid Ready label (Germany)

Labeltoc hogy
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Table 1. SG-Ready according to the specifications and the implemented system response in the simulation.

Optional is the increase
of the storage
temperatures.

omn, temperatures
increased to max.

Corresponding SG-Ready Implementation in SH storage set DHW storage set
name in this recommendation [20] simulation temperatures in temperatures in
study simulation* simulation
Off (1) Off HP is switched off. This HP is switched off. [HC. HC+5°C] [45.0°C, 52.5°C]
mode might be realised as
fixed times for a
maximum of 2 hours.
Normal (2) Normal HP operates in normal HP operates with [HC, HC+5°C] [45.0°C, 52.5°C]
energy efficient mode. normal set-points.
Recommended On HP is operating in an HP is switched on, [HC+5°C, [50.0°C, 57.5°C]
on (3) enhanced heating mode. hystereses are HC+10°C]
The switch on has to be increased.
seen as a
recommendation.
Forced on (4a) Superheat (HP) HP has to switch on. HP is switched on, [55°C, 60°C] [52.5°C, 60.0°C]
temperatures
increased to max.
Forced on with Superheat HP and back-up heater HP and back-up [35°C, 60°C] [52.5°C, 60°C]
BH (4b) (BH+HP) have to switch on. heater are switched

*HC = Set temperature according to ambient temperature dependent heating curve

Source D. Fischer, T. Wolf, and M.-A. Triebel, ? %O 1 R Bfth@atpBnipapools: The use of SG- O
Readyfrom anE1 T U1 T EI0@Wx IVEANTEA HEx® Pump Conf., pp. 1412, 2017,
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CONTROL STRATEGIES FOR FLEXIBILITY WITH HEAT PUMPS

A Control strategies acting at the
supervisory level

A Algorithm which decisions are
based on information retrieved
from sensors/external input
signals

A Sends signal to the heat pump
(local controller)
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CONTROL STRATEGIES FOR FLEXIBILITY WITH HEAT PUMPS

A Control strategies acting at the
supervisory level

A Algorithm which decisions are
based on information retrieved
from sensors/external input
signals

A Sends signal to the heat pump
(local controller)
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CONTROL STRATEGIES FOR FLEXIBILITY WITH HEAT PUMPS

Role of the supervisory control, key challenges:

A When is it more profitable to use electricity, and
when not? Based on which criteria?

A Which external signals can we use to help making
this decision?

A How complex and accurate should this decision
process be?

° .t This project has received funding from the European Union's Horizon 2020 research
1nc1 e and innovation programme under Marie Sklodowska-Curie grant agreementN° 675318
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RBC vs. MPC

Rule -Based Control (RBC)

Model Predictive Control(MPC)

incite

This project has received funding from the European Union's Horizon 2020 research
and innovation programme under Marie Sklodowska-Curie grant agreementN° 675318

14




Introduction

incite

Role of heat pumps | Control strategies | RBC example | Further research

MODEL PREDICTIVE CONTROL
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