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DESCRIPTION

Field of invention

[0001] The invention relates to a method for controlling a thermal energy distribution system.
The invention also relates to a thermal energy distribution system.

Technical Background

[0002] Within the field of comfort heating/cooling, it is a well-known phenomenon that demand
for comfort heating or cooling may be heavily dependent on outer factors. For example,
demand for comfort heating may be higher on a cold day, or on a day with weather
phenomena such as blizzards or rainstorms. Demand for comfort heating may decrease during
holidays, when occupants of residential buildings typically gather in larger groups, thus
occupying fewer residences. Events such as sporting events or parades may also cause
occupants to leave their homes in large groups. A problem occurs when a peak in demand
must be handled, as fast-acting heating systems may typically be more expensive and less
environmentally friendly to run than their slower counterparts. For instance, oil or gas heaters
may be faster to act than more environmentally friendly geothermal heating. Furthermore, it
may be expensive to run said heaters at max capacity to compensate for the demand.
Analogously for cooling systems, weather events such as very sunny days may drive demand
for such services. For at least these reasons, there exists a need for a more efficient way to
deliver comfort heating and/or cooling.

[0003] EP 2 664 864 A1 discloses a method for controlling the distributed cooling power in a
district cooling network to which several properties are connected. The method comprises the
steps a) to establish a certain group of said properties, which properties comprise at least one
sensor for indoors temperature each and are associated with a respective upper temperature
limit for the indoors temperature; b) for each of the properties in the certain group, to measure
the indoors temperature in the property in question using said sensor for indoors temperature
and to establish a certain time value, constituting the expected time until the indoors
temperature of the respective property reaches the respective upper temperature limit at a
certain decreased cooling power, which decreased power is lower than a certain respective
normal power level; c) to calculate an expected total power in the district cooling network
during a future time period; and d) in case the said expected total power exceeds a
predetermined value, during said time period only to distribute the respective decreased
cooling power to one or several of the properties in said group for which the respective time
value is larger than the length of the future time period, so that the total power no longer
exceeds the predetermined value.

[0004] WO 2007/136344 A1 concerns a method of optimizing the power usage of district
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heating systems. A district heating system has a central unit, such as a power plant or an
intake from a larger system, and a number of local units, normally different buildings. The local
units pick up heat from water delivered by the central unit, by means of heat exchangers. The
system has means for monitoring and control of the central unit and the local units. The data
picked up by the means for monitoring and control are used for the optimizing of the power
usage. The power outtake of the district heating system is regulated by reduced flow into one
selected local unit during a short time period.

Summary of invention

[0005] It is an object of the invention to at least mitigate some of the above mentioned
problems. This object has been achieved by a method for controling a thermal energy
distribution system, the system comprising

a distribution grid for a fluid based distribution of heat and/or cooling,

one or more production plants for producing heat and/or cooling and for delivering the heat
and/or the cooling to the distribution grid, and

a plurality of local control units, each local control unit being associated with a local distribution
system in a building, the local distribution system being configured to distribute comfort heating
and/or comfort cooling in one or more buildings, each local control unit further being configured
to control the outtake of heat of the associated local distribution system from the distribution
grid,

wherein the method comprises:

determining forecast data pertaining to expected overall outtake of heat and/or cooling over
time from the distribution grid by local distribution systems connected to the distribution grid,
and to expected production capacity of heat and/or cooling in the one or more production
plants,

determining, at a control server, a time resolved control signal, the control signal being based
on the forecast data and being associated with at least one local control unit of said local
control units, wherein the time resolved control signal comprises information pertaining to a
temperature offset,

sending the control signal from the control server to each of the at least one local control unit
of said local control units,

receiving the control signal at each of the at least one local control unit of said local control
units,

determining, at the at least one of said local control units, a respective steering temperature
based on a temperature outside the respective building and on the temperature offset of the
time resolved control signal, and
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regulating over time, based on the determined steering temperature, the outtake of heat
and/or cooling of the local distribution system from the distribution grid.

[0006] With this method, prediction of demand peaks due to environmental events, such as
e.g. weather phenomena, and/or due to behaviour of the consumers, may be used to
efficiently utilise heating or cooling facilities such as production plants in the local distribution
system. It is e.g. possible to, in response to an expected peak in heat outtake for heating tap
water at morning hours, send a control signal reducing the outtake of heat for comfort heating
during the morning hours, thereby avoiding that an additional production plant must be
activated. It is e.g. possible to temporarily reduce the heat outtake for comfort heating during a
forecasted downtime for a production plant. By regulating the outtake of heat and/or cooling
using forecast data and by using a time resolved control signal, it is possible to smoothing, or
even cancelling out, the overall demand peaks perceived by the production plants. By using
forecast data and using a time resolved control signal it is possible to reduce the requirements
when it comes to the required frequency and required uptime of the communication between
the control server and a local control unit. By having forecast data and regulating over time the
outtake of heat and/or cooling, it is possible to reduce the number of times where an additional
production plant must be activated. Moreover, since the method may smooth out the overall
demand peaks as perceived by the production plants, the utilisation of the method may also
prolong the time from the realisation that a demand peak larger than expected is about to
necessitate activation of an additional production plant to the actual need to activate the
additional production plant, thereby allowing for more environmentally friendly production
plants with a slower response time to be started in response to the demand peak.

[0007] The forecast data may comprise information pertaining to a weather forecast. In this
way, events such as storms, blizzards or heat waves may be compensated more efficiently.

[0008] The forecast data may comprise pre-recorded time resolved data pertaining to the
overall outtake of heat and/or cooling of the local distribution systems from the distribution grid.
This may allow for compensation of demand peaks which may be regular but difficult to predict,
such as subtler weather variations not tied to particular or easily forecasted phenomena. This
also allows for compensation of non-weather-related but regular phenomena such as working
days, holidays, or irregular phenomena with similarities in the need for comfort heating/cooling,
such as sporting events. It may be noted that some such pre-recorded time resolved data may
be disconnected from weather data. It may e.g. relate to the overall difference in the overall
heating and/or cooling need dependent upon if a day is a holiday or a working day. Some such
data may be pre-recorded in association with weather data such that the time resolved control
signal may be based on an association of the pre-recorded data and the weather forecast. It
may e.g. take into account how a specific weather phenomenon may result in different overall
outtake of heat and/or cooling dependent upon if the day is a holiday of a working day.

[0009] The forecast data further may comprise pre-recorded time resolved data pertaining to
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the outtake of heat and/or cooling of one or more specific local distribution systems from the
distribution grid. This may allow for compensation of demand peaks which are due to localized
phenomena. For example, large shopping centres may have all-night campaigns or other
similar events may occur which cause localized demand peaks. Such a demand peak may e.g.
motivate local increase in supply of heating or cooling to that local distribution system and/or in
a temporary decrease in outtake from surrounding local distribution systems. This pre-
recorded time resolved data pertaining to the outtake of heat and/or cooling of one or more
specific local distribution systems from the distribution grid may be disconnected from or
associated with weather data similarly to how the pre-recorded time resolved data pertaining to
the overall outtake of heat and/or cooling of the local distribution systems from the distribution
grid may be disconnected from or associated with weather data.

[0010] The act of determining forecast data may comprise data pertaining to a type of building.
The type of building may be one of; residential buildings, commercial buildings, free-standing
houses or apartment buildings. Different types of buildings may react differently to each of the
above mentioned phenomena. Thus, if it is known beforehand that e.g. blizzards affect free-
standing houses more than apartment complexes, districts which are known to have a large
number of free-standing houses may be allowed to draw heat from the distribution grid
whereas the apartment complexes are controlled to temporarily reduce their heat outtake in
case the forecast data pertaining to expected overall outtake of heat and to expected
production capacity indicates that an additional production plant otherwise need to be deployed
for a short time period.

[0011] The act of determining forecast data may, in addition or alternatively, comprise using
historical consumption data from individual buildings. The act of determining forecast data may,
in addition or alternatively, comprise using forecasted consumption data from individual
buildings.

[0012] The method may further comprise determining a temperature outside the respective
building, and each local control unit may be configured to control the associated local
distribution system's outtake of heat from the distribution grid based on the determined
temperature outside the respective building. This has the advantage of allowing for more
efficient outtake of heat from the system.

[0013] The method may further comprise determining, at the respective local control unit, a
base steering temperature for the associated local distribution system based on the
determined temperature outside the building. In this way, the outtake may be adapted to the
temperature outside the building. For example, if the temperature outside the building is
relatively low, the outtake of heat may be relatively high, and correspondingly, if the
temperature outside the building is relatively high, the outtake of heat may be relatively low.
According to another example, if the temperature outside the building is relatively low, the
outtake of cold may be relatively low, and correspondingly, if the temperature outside the
building is relatively high, the outtake of cold may be relatively high.
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[0014] The base steering temperature may be a set-point temperature for a regulator
regulating the temperature of a feed of heat transfer fluid in the local distribution system.

[0015] The regulator may be any type of regulator suitable for regulating a temperature of a
feed of heat transfer fluid. For example, the regulator may be a P, Pl, PD, PID-controller or
more advanced cascaded controllers. It will be appreciated that heat transfer fluid may be used
both for transferring heat and cold. The regulator may in this way influence the local
distribution system's outtake or use of heat or cold.

[0016] The reduced steering temperature may be determined at the at least one local control
unit. The local control unit may e.g. determine a base steering temperature taking into account
local factors, such as the determined temperature outside the building and a set desired indoor
temperature, and then based on the received temperature offset determine a reduced steering
temperature. The at least one local control unit may be configured to control the associated
local distribution system's outtake of heat from the distribution grid based on the reduced
steering temperature. Hence, the associated local distribution system's outtake of heat from
the distribution grid may be reduced. This will lead to that a more uniform outtake of heat from
the distribution grid may be achieved. Further, at high demand of heat outtake from the
distribution grid it may be safeguarded that most, or all, local distribution systems may get at
least some heat or alternatively that they may share heat by being allowed to draw heat from
the distribution grid at different times. The same apply for outtake of cold from the distribution
grid.

[0017] The time resolved control signal may be sent periodically. In this manner, the method
may strike a balance between relying on more up-to-date forecasts and minimizing the
communication between the control server and the local control unit.

[0018] The time resolved control signal may have a time length being longer than the period
between sending of time resolved control signals, preferably at least 5 times longer. This
enables for increased efficiency even if e.g. contact is broken with a server responsible for
sending the control signal, as a less recent forecast is in most cases still better than a return to
a non-predictive method of power steering.

[0019] The method for controlling a thermal energy distribution system may in short be said to
comprise: determining forecast data pertaining to expected overall outtake of heat and/or
cooling over time from a distribution grid by local distribution systems connected to the
distribution grid, and to expected production capacity of heat and/or cooling in one or more
production plants, determining, at a control server, a time resolved control signal, the control
signal being based on forecast data and being associated with at least one local control unit,
sending the control signal from the control server to the associated local control unit, receiving
the control signal at the associated local control unit, and regulating over time, in response to
the control signal, the outtake of heat and/or cooling of the local distribution system from the
distribution grid.
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[0020] Further, a thermal energy distribution system is provided. The system comprising:
a distribution grid for a fluid based distribution of heat and/or cooling,

one or more production plants for producing heat and/or cooling and for delivering the heat
and/or the cooling to the distribution grid,

a plurality of local control units, each local control unit being associated with a local distribution
system in a building, the local distribution system being configured to distribute comfort heating
and/or comfort cooling in one or more buildings, each local control unit further being configured
to control the outtake of heat of the associated local distribution system from the distribution
grid,

a control server, configured to:

determine forecast data pertaining to expected overall outtake of heat and/or cooling over time
from a distribution grid by local distribution systems connected to the distribution grid, and
pertaining to expected production capacity of heat and/or cooling in a production plant
configured to produce heat and/or cooling and to deliver the heat and/or the cooling to the
distribution grid,

for each of a plurality of local control units, determine a time resolved control signal, the control
signal being based on the forecast data and being associated with a respective local control
unit, wherein the time resolved control signal comprises information pertaining to a
temperature offset,

send the control signal to the respective local control unit,
wherein each local control unit comprises:
a receiver, configured to receive a control signal sent from the control server, and

a regulator, configured to determine a steering temperature based on a temperature outside a
building associated with the local control unit and on the temperature offset of the received
control signal, and to regulate the outtake of heat and/or cooling of the local distribution system
from the distribution grid based on the determined steering temperature.

[0021] The above mentioned features of the method, when applicable, apply to the thermal
energy distribution system as well. In order to avoid undue repetition, reference is made to the
above.

[0022] A further scope of applicability of the present invention will become apparent from the
detailed description given below. However, it should be understood that the detailed description
and specific examples, while indicating preferred embodiments of the invention, are given by
way of illustration only, since various changes and modifications within the scope of the
invention will become apparent to those skilled in the art from this detailed description.
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[0023] Hence, it is to be understood that this invention is not limited to the particular
component parts of the device described or acts of the methods described as such device and
method may vary. It is also to be understood that the terminology used herein is for purpose of
describing particular embodiments only, and is not intended to be limiting. It must be noted
that, as used in the specification and the appended claim, the articles "a," "an," "the," and
"said" are intended to mean that there are one or more of the elements unless the context
clearly dictates otherwise. Thus, for example, reference to "a unit" or "the unit" may include

several devices, and the like. Furthermore, the words "comprising”, "including”, "containing"
and similar wordings does not exclude other elements or steps.

Brief description of the drawings

[0024]
Figure 1 is a schematic drawing of a thermal energy distribution system.

Figure 2 is a schematic drawing of a local distribution system in a thermal energy distribution
system.

Figure 3 is a schematic of a method for controlling a thermal energy distribution system.

Detailed description of preferred embodiments

[0025] The invention will by way of example be described in more detail with reference to the
appended schematic drawings, which shows a presently preferred embodiment of the
invention.

[0026] Figure 1 shows a thermal energy distribution system, comprising a thermal energy
distribution grid 110 and a production plant 120. The distribution grid 110 comprises a main line
111 providing heating or cooling medium from the production plant 120 and a return line 112
which transports heating or cooling medium to the production plant 120. The heating or cooling
medium may be any fluid suitable for heating or cooling at a production plant 120 and
transported by means of the main line 111 and return line 112, such as water. The heating or
cooling medium will henceforth be referred to as "thermal fluid". The production plant 120 may
be a geothermal plant, an electrically powered plant for heating or cooling fluids, or may be
driven by combustion of fuels, such as gas or oil. It is only important that the production plant
120 is configured to heat or cool the heating or cooling medium and pump it through the
distribution grid 110. The distribution grid 110 may comprise more than one production plant
120. The thermal energy grid 110 is connected to a building 200a, 200b. The buildings 200a,
200b are located at different distances to the production plant 120. The building 200 may be
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any type of building suitable for connection to a thermal energy grid 110, such as a residential
building, commercial or office building, an apartment building, a free-standing house or an
industrial building.

[0027] The thermal energy distribution system comprises a local distribution system 150
connected to the building 200. The local distribution system 150 is configured to distribute
heating or cooling inside the building 200, and may comprise radiators, air conditioning units
and other devices configured to regulate the temperature inside the building 200. The local
distribution system 150 can serve a plurality of buildings 200 or one building 200. The local
distribution system 150 may be located inside of the building 200. The local distribution system
150 may be located at least partly outside of the building 200. The local distribution system 150
is associated with a local control unit 140. The local control unit 140 is configured to regulate
the outtake of heating or cooling from the distribution grid 110 to the building 200.

[0028] The local distribution system 150 is shown in more detail in Figure 2. Thermal fluid
flows from the main line 111 into a heat/cold extractor 155. The heat/cold extractor 155 may be
a heat exchanger. Alternatively, the heat extractor 155 may be a heat pump. The heat/cold
extractor 155 is configured to extract heat/cold from the thermal fluid flow of the main line 111.
The heat/cold extractor 155 is configured to deposit the, from the thermal fluid flow of the main
line 111, extracted heat/cold to local thermal fluid of the local distribution system 150. The local
thermal fluid of the local distribution system 150 is pumped through a thermal element 156,
such as a radiator or air conditioning unit. The thermal element 156 may be any device
adapted to heat or cool air inside the building 200. A local control unit 140 is connected to a
pair of thermal sensors (not pictured), adapted to sense the steering temperature Tgteer Of the

thermal fluid circulating into the thermal element 156, and to sense the return temperature Tt

of the thermal fluid circulating out of the thermal element 156. The local control unit 140 uses
the steering temperature Tgieer and the return temperature Tt to regulate the heat exchanger

155 so as to heat or cool the building 200 to the desired temperature. The regulation is done
by way of a regulator (not pictured), such as a valve regulating the flow of thermal fluid through
the thermal element 156. A thermometer 170 is also connected to the local control unit 140.
The thermometer 170 measures an ambient temperature outside the building 200, which the
local control unit 140 can use for more precise regulation of the temperature inside the building
200. The local control unit 140 establishes a base steering temperature Tgieer to be used as a

set-point temperature. The regulation is done by means of determining a temperature offset
between the set-point temperature and the desired temperature. The offset may be a
temperature value to be added to the set-point temperature. This temperature value may be
positive or negative, reflecting a desire for heating or cooling in the building 200. The offset
may also be a percentage value to be applied to the set-point temperature. A reduced steering
temperature is determined based on the set-point temperature and the temperature outside
the building, and the temperature offset. This reduced steering temperature is used to control
the regulator. The regulation of temperature inside the building 200 can of course be done in a
different manner, as long as it may be controlled by way of a regulator.
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[0029] Figure 1 further depicts a forecast server 180. The forecast server 180 is configured to
determine forecast data about predicted events which may affect use of the thermal energy
distribution grid 110 by the building 200. Such events may be for example weather events.
They may also be events where a prediction of a large number of people entering or leaving
the building may affect the use of the distribution grid 110 by the building, such as sporting
events, national holidays, shopping events or the like. The forecast server 180 also determines
data pertaining to historical outtake of thermal fluid from the distribution grid 110. This may for
example be done by examining historical records and performing estimations based on these.
For example, if outtake from the delivery grid 110 has been 20% higher than normal on
Christmas eve for the past 5 years, the forecast server 180 may determine forecast data to the
effect that the outtake will be 20% higher on Christmas eve in the current year as well. This is
merely an example, and the forecast data may be generated by any method with any level of
sophistication so long as it pertains to an expected outtake of thermal fluid from the distribution
grid 110 and/or to an expected capacity of the production plant 120. The historical data may
pertain to outtake of specific local control units 140 connected to the distribution grid 110 as
well as overall outtake from the distribution grid 110. The forecast data may comprise
information of the type of the building 200. This information may be of value, as certain
weather events may affect one type of building heavily but not others. For instance, a shopping
mall may see a significant decrease in visitors due to expected heavy rain, and thus require an
increased outtake of heat from the distribution grid 110. This due to that less people will most
likely visit the shopping mall. With less people in the shopping mall the people themselves will
not heat the shopping mall themselves and additional heating is needed to make the indoor
climate pleasant for the clients being present in the shopping mall.

[0030] The building 200, the production plant 120 and the forecast server 180 are all
connected to a control server 130. The control server 130 is adapted to receive readings from
the local distribution system 150 and the forecast server 180. The control server 130 is
configured to determine a time resolved control signal, which is transmitted to a regulator (not
pictured) inside the building 200 by way of a transmitter (not pictured). The readings are
received in the local distribution system by a receiver 145. The time resolved control signal can
for example be a data array containing input values to the local control unit 140. The local
control unit 140 would in that case use the next value in the data array to adjust the
temperature inside the building 200 for example every hour, if the time resolution of the control
signal was hourly. The time resolution of the control signal may be by minute, second, day or
any other time frame suitable for use with thermal control systems, in which case the local
control unit 140 adjusts the temperature with a frequency according to the time resolution.

[0031] The control server 130 uses forecast data from the forecast server 180 as well as other
inputs to generate the time resolved control signal. Such other inputs may for example be the
desired temperature inside the building 200, a capacity of the production plant 120, weather
data, energy level of accumulators, ground/soil temperature, wind prediction data, geographic
positioning data, electricity consumption or other parameters. The forecast data may be used
in several different ways. One possibility is that if an increase in outtake of e.g. hot tap water is
anticipated, the outtake from the distribution grid 110 may be reduced slightly beforehand,
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meaning that demands of heated water will be more readily available when the need arises. If
an increase in outtake of comfort heating or cooling is anticipated, for instance for a time
period when the sun strikes the building 200 at a certain angle or when the people return home
from work to the building 200, the local control unit 140 may instead increase outtake from the
distribution grid 110 slightly beforehand, so that the desired temperature is reached by the time
the peak is anticipated but avoiding a sudden outtake from the distribution grid 110.

[0032] According to an example, when an increase in outtake of comfort heating is anticipated
the local control unit 140 may increase outtake for heat from the distribution grid 110 for
heating water in accumulator tanks for hot tap water so that the water is heated to its maximum
slightly beforehand the increase in outtake of comfort heating is anticipated. According to this
example, a reduction of heat outtake for hot tap water production during the increased outtake
of comfort heating may be achieved. Hence, lowering the total demand of heat outtake from
the distribution grid 110 during the anticipated increased outtake of comfort heating.

[0033] If the production plant 120 malfunctions in some way such that production is decreased,
the control server 130 may adjust the time resolved control signals to different local distribution
systems 150 and thus coordinate the outtake from the distribution system 110 such that it is
shared more evenly across the buildings 200a, 200b. This contributes to the capacity of the
production plant 120 being shared more fairly across several buildings 200a, 200b, each
building experiencing a smaller drop in comfort heating or cooling. This is as opposed to
buildings 200b located far away from the production plant 120 experiencing a severe drop in
outtake while buildings 200a close to the production plant 120 experience a less severe drop in
outtake.

[0034] The control server 130 calculates a time resolved control signal for the local control unit
140 for a certain time period, for example a week. However, the control server 130 may update
the local control unit 140 with a new time resolved control signal more often than this, for
instance every day. This contributes to new information being used in a timely manner while
avoiding unnecessary communication between the local control unit 140 and the control server
130.

[0035] Based on the above, a method for controlling the thermal energy distribution system
110 can be performed. First, forecast data is determined S1. The data is sent to the control
server 130 where a time resolved control signal is determined S2. The control signal is sent S3
from the control server 130 to the local control unit 140, where it is received S4. The local
control unit 140 regulates S5 over time the outtake of heat and/or cooling of the local
distribution system 150 from the distribution grid 110. Figure 3 shows a flow diagram for such a
method.

[0036] It is contemplated that there are numerous modifications of the embodiments described
herein, which are still within the scope of the invention as defined by the appended claims.

[0037] It may e.g. be noted that the local distribution system 150 may comprise more than one
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building 200, e.g. by the addition of more heat pumps 150 and thermal elements 156 to the
building 200. Also, the local distribution system 150 may be connected to more than one
building 200.
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TERMISK ENERGIFORDELINGSSYSTEM OG FREMGANGSMADE TIL STYRING
DERAF

PATENTKRAV

1. Fremgangsmade til styring af et termisk energifordelingssystem, hvilket system
omfatter:

et fordelingsnet (110) til en fluidbaseret fordeling af varme og/eller kaling,

et eller flere produktionsanlaeg (120) til at producere varme og/eller kaling og til at
levere varmen og/eller kalingen til fordelingsnettet (110), og

en flerhed af lokale styreenheder (140), idet hver lokal styreenhed (140) er tilknyttet
et lokalt fordelingssystem (150) i en bygning (200), hvilket lokale fordelingssystem (150)
er konfigureret til at fordele komfortvarme og/eller komfortkaling i en eller flere bygninger
(200), idet hver lokale styreenhed (140) yderligere er konfigureret til at styre udtaget af
varme af det tilknyttede lokale fordelingssystem (150) fra fordelingsnettet (110),

hvor fremgangsmaden omfatter:

at bestemme prognosedata vedrgrende forventet samlet udtag af varme og/eller
kaling over tid fra fordelingsnettet (110) af lokale fordelingssystemer, der er forbundet til
fordelingsnettet (110), og forventet produktionskapacitet for varme og/eller kaling i det
ene eller flere produktionsanlaeg (120),

ved en styreserver (130) at bestemme et tidsoplast styresignal, hvilket styresignal er
baseret pa prognosedataene og er knyttet til mindst én lokal styreenhed af de lokale
styreenheder, hvor det tidsoplgste styresignal omfatter information vedrgrende en
temperaturforskydning,

at sende styresignalet fra styreserveren (130) til hver af den mindst ene lokale
styreenhed af de lokale styreenheder,

at modtage styresignalet ved hver af den mindst ene lokale styreenhed af de lokale
styreenheder (140) og

ved den mindst ene af de lokale styreenheder (140) at bestemme en respektiv
ledetemperatur baseret pa en temperatur uden for den respektive bygning (200) og pa
temperaturforskydningen af det tidsoplaste styresignal,

baseret pa den bestemte ledetemperatur over tid at regulere udtaget af varme
og/eller kaling af det lokale fordelingssystem (150) fra fordelingsnettet (110).

2. Fremgangsmade ifglge krav 1, hvor prognosedataene omfatter information
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vedrgrende en vejrudsigt.

3. Fremgangsmade ifalge krav 1 eller 2, hvor prognosedataene omfatter
forudregistrerede tidsoplaste data vedrgrende det samlede udtag af varme og/eller kaling
af de lokale fordelingssystemer fra fordelingsnettet (110).

4. Fremgangsmade ifalge et hvilket som helst af de foregaende krav, hvor
prognosedataene yderligere omfatter forudregistrerede tidsoplgste data vedrgrende
udtag af varme og/eller kaling af et eller flere specifikke lokale fordelingssystemer fra
fordelingsnettet (110).

5. Fremgangsmade ifalge et hvilket som helst af de foregaende krav, hvor
handlingen at bestemme prognosedata omfatter data vedrarende en type bygning (200).

6. Fremgangsmade ifalge et hvilket som helst af de foregdende krav, hvor det

tidsoplgste styresignal sendes periodisk.

7. Fremgangsmade ifglge krav 6, hvor det tidsoplgste styresignal har en
tidsleengde, der er lzengere end perioden mellem afsendelse af tidsoploste styresignaler,

fortrinsvis mindst 5 gange leengere.

8. Fremgangsmade ifolge et hvilket som helst af de foregdende krav, hvor det
tidsoplaste styresignal er konfigureret til at igangsaette en sendring i levering af varme

eller kaling forud for en forudset stigning i efterspargslen.

9. Styreserver, der er konfigureret til:

at bestemme prognosedata vedrgrende forventet samlet udtag af varme og/eller
kaling over tid fra et fordelingsnet (110) af lokale fordelingssystemer, der er forbundet til
fordelingsnettet (110), og vedragrende forventet produktionskapacitet for varme og/eller
kaling i et produktionsanlaeg (120), der er konfigureret til at producere varme og/eller
kaling og til at levere varmen og/eller kalingen til fordelingsnettet (110), og

for hver af en flerhed af lokale styreenheder at bestemme et tidsoplast styresignal,
hvilket styresignal er baseret pa prognosedataene og er tilknyttet en respektiv lokal
styreenhed, hvor det tidsopleste styresignal omfatter information vedrgrende en

temperaturforskydning,
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at sende det bestemte styresignal til den respektive lokale styreenhed.

10. Termisk energifordelingssystem, hvilket system omfatter:
en styreserver (130) ifglge krav 9,
et fordelingsnet (110) til en fluidbaseret fordeling af varme og/eller kaling,
et eller flere produktionsanleeg (120) til at producere varme og/eller kaling og til at
levere varmen og/eller kalingen til fordelingsnettet (110),
en flerhed af lokale styreenheder (140), idet hver lokal styreenhed er tilknyttet et
lokalt fordelingssystem (150) i en bygning (200), hvilket lokale fordelingssystem (150) er
konfigureret til at fordele komfortvarme og/eller komfortkeling i en eller flere bygninger
(200), idet hver lokale styreenhed yderligere er konfigureret til at styre udtaget af varme
og/eller kaling af det tilkknyttede lokale fordelingssystem (150) fra fordelingsnettet (110),
hvor hver lokal styreenhed omfatter:
en modtager (145), der er konfigureret til at modtage et styresignal sendt fra
styreserveren (130), og
en regulator, der er konfigureret til at bestemme en ledetemperatur baseret pa
en temperatur uden for en bygning (200), der er knyttet til den lokale styreenhed, og pa
temperaturforskydningen af det modtagne styresignal, og til at regulere udtaget af varme
og/eller kaling af det lokale fordelingssystem (150) fra fordelingsnettet (110) baseret pa

den bestemte ledetemperatur.
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