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(54) LOCAL POWER NETWORK ARRANGEMENT

(57) The invention concerns a local power network
arrangement 1 comprising
- at least two separate local Alternating Current -AC- volt-
age networks 2, each connected to an electricity distri-
bution network 3 via at least one mains fuse and an elec-
tricity meter 4, said at least two separate local AC net-
works 2 comprising at least one AC electrical energy con-
sumer 5,
- a bidirectional electrical inverter 6 for each local AC

network 2, co-located with and connected to its local AC
network 2,
- a local Direct Current -DC- link network 7 connected to
each inverter, thereby indirectly connecting the AC net-
works 2,
- and wherein the inverters 6 are arranged such that they
are able to coordinate a transfer of energy over the
DC-network 7 in a desired direction.
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Description

Background art

Introduction

[0001] The topology of the traditional electrical power
distribution chain is currently being redefined due to sev-
eral factors. In the last years, cars that can be fully or
partly propelled by electricity have emerged on the mar-
ket. These cars must be charged before they can be
used, and a convenient place to do that is in the home
of the owner during the night or at a workplace during
the day. However, sometimes such cars have a signifi-
cant battery capacity and thus need to be able to charge
with a rather high power in order to be fully charged for
the next time it will be used. Thus, home owners, com-
mercial facilities and electricity providers have found
themselves in need of upgrading the power rating of their
electricity infrastructure, for instance the power lines and
fuses. This leads to an increased cost for all parties; a
cost that for the home owner often is recurring since it is
reflected in a higher electricity subscription rate and ca-
pacity fees. The increase in capacity fees is due to that
the overall increased demand for electrical energy entails
a need for the electricity companies to increase their peak
power delivery capacity, meaning that they must rein-
force distribution networks and build new power plants
or otherwise increase their capacity in this regard.
[0002] Another factor that is conducive to the reorgan-
isation of the electrical power distribution chain is the
emergence of low cost photovoltaics or solar cells. In
many cases, solar cells can be installed at a home, office
or factory building to provide electricity that is cheaper
than the electricity that is available locally through the
local electricity distribution network. However, the avail-
able electricity from the solar cells may at times exceed
the instant local need. Therefore, in order to accommo-
date surplus photovoltaics energy production, new
equipment must be installed to allow for the delivery of
such surplus energy to the distribution network instead.
Thus, suddenly the electricity delivery chain is turned up-
side down with electricity sources emerging in the end
nodes of the delivery chain where there until recently only
were consumers of electricity.
[0003] Also, for the owner of the solar cells, sending
out the produced electricity to the common electricity net-
work may not always be beneficial. Due to local circum-
stances there may be no or very little pay for the electricity
that is put out on the common distribution network. Fur-
ther, there may be network fees for delivering electric
energy to the distribution network. Other drawbacks,
such as tax consequences for selling the electricity,
which may also involve substantial paperwork, is also
possible.

Problems with prior art solutions

[0004] A problem with the previously described sce-
nario with new producers and consumers of electrical
energy connected to the electricity delivery network de-
scribed above, is that it was not designed to handle power
sources nor high power consumers in the end nodes of
the power distribution chain.
[0005] In order to address this problem, often new
hardware is installed. For instance, new power lines and
new mains fuses to accommodate a higher load, new
metering hardware to be able to deliver electricity from
a local Alternating Current -AC- voltage network to a dis-
tribution network to which it is connected.
[0006] These are solutions that may be hard to get
around but nevertheless they impose new costs.
[0007] In US 2011/0121648 A1 a power supply system
is proposed that is intended to make better use of locally
produced electricity by implementing a separate Direct
Current -DC- voltage network. This solution may lower
the need for upgrading local AC power lines and fuses
since some of the electricity consumption is taking place
in a separate DC-network. However, it can be a costly
proposition to implement especially since most house-
hold appliances are designed for AC networks and not
DC networks.
[0008] There have also emerged solutions on the mar-
ket that use local batteries to increase the self consump-
tion of solar electricity and to reduce the peak load from
the power network during for example electrical vehicle
(EV) charging. In this way, the problem of consuming
high power levels from the distribution network (as well
as feeding high power levels into the distribution network)
can be mitigated. However, batteries comes with a sig-
nificant cost that reduce the possible applications where
energy storage can be applied.

Summary of the Invention

Technical problem

[0009] It is an object of the present invention to propose
a solution for or a reduction of the problems of prior art.
[0010] A main object is consequently to propose an
improved electrical local power network arrangement
that can contribute to a more robust electricity delivery
chain, while at the same time being economical and pro-
vide increased flexibility for the users of electricity, and
also, to reduce the problems of feeding high power levels
into the distribution network as well as consuming high
power levels from the distribution network without the
need for local energy storage.

Solution to Problem

[0011] According to the invention, this is accomplished
by a local power network arrangement according to claim
1.
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[0012] This power network arrangement mitigates the
above problems by providing a local Direct Current -DC-
link network between at least two bidirectional electrical
inverters, each such inverter connected to a separate
local AC network, wherein the local AC networks in turn
are connected via at least a main fuse and an electricity
meter to a distribution network.
[0013] Thus, in this way, the at least two separate local
AC voltage networks are able to share local electrical
resources between each other without needing any up-
grades in view of their connections to the distribution net-
work or the need for a local energy storage.
[0014] Without any upgrade of the fuses or the power
lines for the connection between the local AC networks
and the distribution network, each local network can
achieve a higher power availability by using power also
from the DC-link in addition to the power from the distri-
bution network. (Of course, at any time instance it implies
that at least one participant on the DC-link is available to
deliver energy to the DC-link for enabling other partici-
pants on that DC-link to receive energy from the DC-link.)
From the users perspective this has the benefit of in-
creased power availability without having to negotiate
with the electricity company or having to pay any capacity
fees. From the electricity company’s point of view there
is a smoothing of power use over the participants in the
DC-link. This smoothing leading to a lowering of the top
load to any particular DC-link participant, thereby mini-
mising the burden on the distribution network.
[0015] The dependent claims disclose further advan-
tageous aspects of the invention.

Brief Description of Drawings

[0016] Embodiments exemplifying the invention will
now be described, by means of the appended drawings,
on which:

Fig. 1 illustrates a local power network arrangement
according to the invention,

Fig. 2 illustrates an example of control in the local
power network arrangement according to the inven-
tion,

Fig. 3 illustrates the use of a DC voltage to signal an
availability of electric power on the DC-link network
according to the invention, and

Fig. 4 illustrates another use of a DC voltage accord-
ing to the invention.

Detailed description

[0017] Fig. 1 illustrates an embodiment of the inven-
tion. It is a local power network arrangement 1 comprising
at least two separate local Alternating Current -AC- volt-
age networks 2, each connected to an electricity distri-

bution network 3 via at least one mains fuse and an elec-
tricity meter 4. The at least two separate local AC net-
works 2 comprise at least one AC electrical energy con-
sumer 5. The local AC networks 2 are typically any end
user of electricity, such as a home user, an office or an
industry. Such local AC networks 2 are connected to a
distribution network 3 operated by an electricity network
company, a distribution system operator (DSO). We can
define such an end user as a low voltage user, i.e. they
typically use electricity with a relatively low voltage such
as, for example, 230/400V in central Europe and
120V/240V in the US. Likewise, then, a local power net-
work arrangement within the meaning of the present ap-
plication can be defined to be a power network arrange-
ment with two or more local AC voltage networks, as
defined above, that are confined to an area comprising
a group of houses/buildings/premises. Said area in prac-
tice having a circumference of maybe at most a few kil-
ometres.
[0018] The arrangement further comprises a bidirec-
tional electrical inverter 6 for each local AC network 2,
co-located with and connected to its local AC network 2.
The bidirectional inverters 6 are devices that typically use
power electronics to convert electric energy between AC
and DC. Since they are, in this case, bidirectional, they
can transform electric energy both from AC to DC and
vice versa.
[0019] The arrangement 1 further comprises a local
Direct Current -DC- link network 7 connected to each
inverter 6, thereby indirectly connecting the local AC net-
works 2. The local Direct Current -DC- link 11 is typically
of relatively low power. Low power in this context means
up to about 1MW. For instance, a 100 kW system could
use 131 Amperes at 760 Volts. The inverters are ar-
ranged such that they are able to coordinate a transfer
of energy over the DC-network 7 in a desired direction.
[0020] This arrangement of the inverters 6 could take
many different forms in order to be able to coordinate a
transfer of energy over the DC-network 7 in a desired
direction. For example, in a basic configuration, so called
droop control can be used to control the flow of energy.
The inverters 6 connected to the DC-link network 7 could
signal that they have electric energy available by raising
their output voltage. If any of the inverters 6 at that mo-
ment has a need for electric energy, it can then simply
tap that energy from the DC-link network.
[0021] As long as an inverter is tapping electric energy
from the DC-link 7, a voltage rise due to other inverters’
signalling availability of electric energy would be curbed,
as long as the amount of electric energy tapped is as
much as the amount of electric energy provided. Simi-
larly, an inverter capable of feeding energy to the DC-
link 7, would curb a voltage drop, due to other inverters’
signalling demand for electrical energy if the amounts of
energy evens out. Signalling demand would involve e.g.
an inverter trying to lower the voltage on the DC-link by
making an attempt to tap electrical power from the DC-
link network. In this way, the inverters on the DC-link
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network could be coordinated to transfer energy over the
DC-network in a desired direction.
[0022] If no inverter would be tapping electric energy
from the DC-link network and at least one would be sig-
nalling available energy by increasing the voltage on the
DC-link network, that voltage would continue to rise up
to the control systems saturation limit. Obviously, in-
creasing the voltage too much could damage any unit
connected to the DC-link, therefore it is reasonable to set
a maximum voltage (saturation limit) at which any inverter
would stop the increase in voltage when signalling a sur-
plus of electric energy. This threshold could for instance
be 780 Volts. At this peak voltage, the state of the DC-
link network would be that one or more inverters has a
surplus of electric energy that can be released but there
is no other entity on the DC-link that actually can withdraw
the surplus from the DC-link network. At this time, the
actual transfer of energy over the DC-link network can
be anything between zero and some upper limit on how
much the DC-link should handle. The deciding factor for
the rise and saturation of the DC-level is that, net, there
is a surplus supply of energy that cannot be absorbed by
the entities connected to the DC-link.
[0023] In the opposite way, a demand for electric en-
ergy could be signalled by the inverters lowering the volt-
age on the DC-link network. In the saturated situation for
this case, where one or more inverter would like to with-
draw electrical energy from the DC-link but no extra en-
ergy is available beyond what is already transferred over
the DC-link could be assigned a lower voltage limit below
which the inverters would not drop the voltage. This
could, as an example, be 740 Volts.
[0024] In this exemplary implementation of the han-
dling of the arrangement such that the inverters are able
to coordinate a transfer of energy over the DC-network
7 in a desired direction, each inverter could be provided
with a droop curve of an exemplary sort as depicted in
figure 3. The droop curve essentially states how the in-
verter should react to a voltage on the DC-link. When the
voltage is at nominal 760 V the inverter power is 0. If the
DC voltage is increasing, the inverter starts to generate
negative power meaning power is drawn from the DC
grid and injected on the AC grid, and vice versa if the DC
voltage is decreasing. If the voltage exceeds normal op-
erating thresholds (740 V and 780 V in figure 3), the in-
verter saturates at its maximum positive and negative
power limits respectively.
[0025] If the inverter would need to take electrical en-
ergy from the DC-link and transfer it to its local AC voltage
network, it could modify it own droop curve such that
rather than the one in fig. 3 it could be a curve resembles
the one in fig. 4. Fig. 4 depict a possible droop curve for
an inverter that would like to tap Pload power from the
DC-link network. It taps Pload irrespective of the voltage,
but it backs away softly if the voltage is falling towards
740 V.
[0026] This is only an example of droop curves to con-
trol inverters and DC/DC converters. The inverters and

DC/DC converters can also have other, different droop
curves with different slopes, offsets, saturation limits,
dead bands et c. to control the operation of the DC grid.
Also, completely other schemas are also possible, such
as direct control of the inverters via a (high bandwidth)
communications link to some sort of master controller in
that case.
[0027] The arrangement 1 in fig. 1 illustrates two hous-
es with a respective local AC network 2 and inverters 6
connected to the DC-link network 7. It is also possible to
have more than two local AC networks connected to the
DC-link network 7. For instance three, four or more. The
shape of the DC-link network could be star shape or have
any other shape where all inverters and any other equip-
ment connected to the DC-link network would be in gal-
vanic connection with the DC-link network. Although gal-
vanic isolation can be employed within the inverters and
DC/DC converters to avoid ground loops and circulating
currents.
[0028] In one variant of the local power network ar-
rangement 1 according to the invention the inverters 6
could be arranged to lower the power transfer from the
distribution network 3 to a first AC electrical energy con-
sumer, on a first local AC voltage network, via the mains
fuse and the electricity meter of that first local AC voltage
network. It could do so by transferring electrical energy
over the DC link network 7 to the inverter connected to
the first local AC voltage network and wherein the elec-
trical energy diverted to said inverter comes from at least
one other inverter on the DC link network 7.
[0029] In this way, each house can have lower ratings
on their power mains fuses, but can collectively help each
other to even out power demand peaks in each local AC
voltage network by providing electrical energy over the
local link DC network.
[0030] A very simplified implementation of this embod-
iment could for instance comprise one inverter being set
to constantly draw power from the DC-link and provide
it to the local AC voltage network. Further, another could
at the same time be set to constantly provide power to
the DC-link network to a corresponding degree. This set-
up could for instance be applicable in a scenario where
there is a known, constant electricity consumer on the
local AC voltage network, such as a fan et c.
[0031] Thus, in this way the power transfer from the
distribution network 3 to the first AC electrical energy
consumer would be lower compared to if the electric en-
ergy would be taken solely from the distribution network
via the mains fuse(s) and the meter.
[0032] According to one embodiment of the local power
network arrangement according to the invention there
could be at least one DC power source 8, other than the
inverters, connected to the DC link network 7 and wherein
at least one inverter 6 could be arranged to consume DC
power produced by the at least one DC power source 8.
An example is shown in fig. 1. In fig.1, the connection of
the DC power source 8 to the DC-link network is inter-
leaved, as an example, by a DC/DC converter.
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[0033] Such a DC power source 8 could for instance
be solar cells or wind turbines that produce electricity.
With the added power source, the arrangement accord-
ing to the invention is leveraged to provide a further ad-
vantage beyond the already mentioned ones of sharing
connections to a distribution network. For instance, if
there is a need or will to add solar power to one or more
of the local AC-networks, there may be obstacles in the
form of unsuitable solar exposure at the site of the local
AC-network(s) where solar power should be added. With
the addition of the DC-link network, solar panels could
be placed where sun exposure is better and the resulting
power could be provided to a local AC-network via the
DC-link network. The owners could then be physically
located in a bad place for sun exposure, for instance in
the shadow of a large tree, and still use solar energy by
using a nearby, more favourable location for the solar
panels. The same would be true for other electricity pro-
ducers, e.g. wind or hydroelectric power, that may be
more favourable to locate at a certain place, but could
then for instance be consumed in a local AC-network
located apart from that place.
[0034] The control of the electric energy from the at
least one power source such that at least one inverter
consumes the DC-power from the power source could
derive from the previously described control. Thus, the
at least one power source could be arranged to provide
the electricity at a voltage level that signals to at least
one inverter in the arrangement that there is electric en-
ergy available for consumption.
[0035] According to another variant of the local power
network arrangement 1 according to the invention and
where there is a power source 8, other than the inverters,
connected to the DC-link network 7, the inverters 6 could
be arranged to consume power output from the at least
one DC power 8 source such that power from the at least
one DC power source 8 is divided between at least two
inverters.
[0036] For instance, photovoltaics power can be divid-
ed between inverters, which would lessen the power rat-
ing needed for each inverter, making them cheaper.
Thus, houses, for instance, can share one photovoltaics
installation, that, as mentioned earlier, can be located in
a beneficial location. In one realisation of this system,
the aforementioned control scheme could be used with
the power source signalling with a certain voltage output
level that it can provide electric energy and that at least
two inverters would construe that voltage level as electric
energy being available and start to draw power from the
DC-link network.
[0037] According to a further variant of the local power
network arrangement 1 as previously described with a
DC power source 8 other than the inverters 6, the invert-
ers could be arranged to at least lower any power transfer
from the at least one DC power source 8 on the local DC
link network 7 to the distribution network 3 by diverting
at least some electricity available from the DC power
source 8 to any consumer on the DC-link network 7 or

any consumer on any of the local AC voltage networks
2 via a respective inverter.
[0038] A simplistic implementation of this scheme
could for instance involve the inverters 6 monitoring the
DC-link network 7 and, if there is power available from
the power source 8 on the DC-link network 7, tap the DC-
link network 7 for DC electric energy and provide that
energy to a local AC-network 2 where there is a known
constant need for electricity. Further, diverting some
electricity to a DC load consumer directly connected to
the DC-link network 7 could involve the consumer being
arranged to simply tap electric energy from the DC-link
network when the DC-link network is at a certain voltage
level. Many other implementations are of course possi-
ble.
[0039] In this way, solar power produced at one house
can be consumed somewhere among the other houses
connected to the local DC link network such that con-
sumption derived from the AC distribution network is at
least lowered, for instance in case the price of electricity
delivered from the AC distribution network is higher than
the price of electricity delivered to the AC distribution net-
work.
[0040] When using solar cells it is of particular impor-
tance to increase self consumption of the produced elec-
tricity, that is the ratio of consumed PV power to produced
PV power. This is of interest, since the compensation for
exporting energy to the network often is lower than the
price for buying energy from the network. Further, there
may be limitations on a local AC network connection on
the power that may be exported. By transferring PV en-
ergy to multiple local AC networks (buildings) this allows
more of the produced PV energy to be consumed locally
rather than exported to the AC distribution network. Fur-
ther, the same concept can be used to allow a larger PV
installation than otherwise would be motivated consider-
ing the consumption in the local AC network.
[0041] According to a further local power network ar-
rangement 1 according to the invention and where there
is a DC power source 8 connected to the DC-link network
7, the inverters 6 could be arranged to divert excess elec-
tricity production from the at least one DC power source
8 on the local DC link network 7 to at least one specific
local AC network. Via the at least one specific local AC
network, the electric energy could then be transferred to
the distribution network via the electricity meter of that at
least one local AC network.
[0042] Thus, a surplus production from e.g. solar pan-
els can in this way be sent to the distribution network via
a local AC network that is especially suitable for sending
electricity to the distribution network. For instance by hav-
ing suitable equipment enabling such energy transfer,
such as bidirectional electric meters and possibly also a
subscription from the distribution network allowing such
transfers. Thus, fewer such equipment is needed with
this solution, which would lower the cost of the overall
arrangement.
[0043] As mentioned before, this could be implement-
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ed in many ways. Referring to the previously described
solution with a voltage level signalling availability of elec-
tricity in the DC-link network, the inverters could be ar-
ranged such that the one(s) that is(are) connected to a
local AC network and has(have) the capability to deliver
electric energy to the distribution AC network would mon-
itor the DC-link network and its local AC network. When
there is a surplus of electric energy available on the DC-
link network, for instance when the DC-link is saturated
at 780 V, the inverter could tap the DC-link network for
more electric energy to send it to the AC distribution net-
work via the metering unit.
[0044] In a variant of the local power network arrange-
ment 1 according to any of the previous embodiments of
the invention, there is at least one DC power consumer
9, other than the inverters, connected to the DC link net-
work 7. Further, the inverters 6 are arranged to provide
power to the at least one DC power consumer 9 such
that power provided to the at least one DC power con-
sumer 9 comes from at least two inverters. An example
of this is shown in fig. 1.
[0045] In this way, e.g. an electric car attached to the
DC-link network to charge can derive power from multiple
inverters. Thus the power output can be divided among
the inverters, lessening the power rating requirement of
each and therefore making them less expensive. This
could be implemented with the previously described
schema of using the voltage level as an indicator of avail-
able electric energy on the DC-link network. For instance,
the at least one DC power consumer could be pro-
grammed to simply tap electric energy from the DC-link
network and the at least two inverters could be pro-
grammed to provide electric power to the DC-link network
simultaneously by for instance implementing the same
droop curve..
[0046] A further variant of the local power network ar-
rangement 1 according to the invention comprises at
least one energy storage unit 10 connected to the DC
link network 7. In this case, the inverters 6 and the at
least one energy storage unit 10 could be arranged such
that they are able to coordinate a transfer of energy over
the DC-network 7 to or from the energy storage unit 10.
The actual transfer of energy could for instance be set
up by monitoring a voltage level on the DC-link 7 to control
the transfer. For instance, if the voltage is at the upper
saturation threshold level (say 780 V), the storage unit
10, for instance an electric battery, could tap the DC-link
7 for electric energy and store it in the battery if the battery
is not full. Likewise, if the voltage level on the DC-link 7
is at the lower saturation level (say 740 V), the storage
unit 8, for instance a battery, could put out electric energy
on the DC-link 7 if it is charged to at least some degree.
In fig. 1, a storage unit 10 connected to the DC-link net-
work via a DC-DC converter is shown. The DC-DC con-
verter is shown as an example for a case where the stor-
age unit would require an adaptation of the voltage level
to the voltage level of the DC-link network.
[0047] An advantage with this arrangement is that an

energy storage unit connected to the DC-link can be
shared among several local AC networks 2 connected
to the DC-link network 7 such that the cost for such an
energy storage unit can be decreased for each local net-
work 2 that participates in the use of the unit. The de-
crease in cost for each participating local network 2 arises
both by being able to own a part of a full unit rather than
a full unit and by lowering the installation cost of the unit.
[0048] There is only one installation necessary for the
storage unit shared by the networks compared to if the
local networks each would have had a unit of their own
installed. Thus, the percentage of the cost for the unit
that is attributed to the installation of the unit is lower for
this shared solution.
[0049] It could be argued that the sharing of a energy
storage unit means a corresponding shared ownership
and therefore access to the unit implying that the cost
per kWh or power delivery capacity available for each
participating local network would be the same as if each
of the participating local networks would have bought
their own storage unit. However, this is not quite true,
since in practice the need for the use of the energy stor-
age unit would occur at different times for different local
networks. Thus, not all local networks would need the
storage unit at the same time. In this way, due to the time
shifted need of the storage unit, each participant is getting
more performance per cost unit compared to if they would
each have bought a storage unit of their own.
[0050] Examples of advantages with the storage unit
that they get increasingly more of by sharing are: extra
available power to for instance charge an electric car
without needing to increase a power rating of the fuse(s)
connecting them to electricity distribution network.
Therefore, they avoid having to pay for such an increased
power rating to the electricity company. Likewise they
get an increased ability to save electric energy produced
by a photovoltaic installation that they own.

Some comments on the control

[0051] For the proposed schema of control of the local
network arrangement by using the voltage level on the
DC-link network it is conceivable to use different ways to
set the reference levels of components connected to the
DC-link network. For instance, all inverters, batteries, so-
lar cell strings, et c. could be prepared with a set of power
thresholds, the reference values that they are operating
on dependent on the voltage level on the DC-link. That
is, the thresholds and reference values for all inverters
and all other components in the system may be prede-
fined. However, it is also conceivable that they may be
sent over a communications medium such as Ethernet,
radio or Power Line Communication (PLC). Since there
is no time critical control functionality tied to the reference
values, the requirements on the communications chan-
nel are quite relaxed. Thus, the communications channel
can be a rather low bandwidth and also relatively high
latency.
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[0052] Using a communications medium would allow
a more dynamic coordination of the energy flows on the
DC-link network. For instance, in combination with any
of the previously described embodiments, a DC-link net-
work controller 11 is possible. Such a DC network con-
troller 11 could be arranged to collect state data from
devices connected directly or indirectly to the DC-link net-
work and/or to collect state data from other sources, and
to issue control instructions to devices connected to the
DC-link network in view of any state data collected in
order to coordinate the transfer of energy over the DC-
network 7 in a desired direction. This is illustrated in fig.
1 where the DC-link network controller is seen to be in
contact with the inverters 6. Other arrangements of the
DC-link controller are also possible. The meaning
of’and/or to collect state data from other sources’ is that
the DC-link controller can collect state data from sources
connected directly or indirectly to the DC-link network
and also collect state data from other sources or it could
collect state data from other sources solely.
[0053] The state data may include present local AC-
network electric energy consumption, present electric
energy production available on the DC-link network, state
of charge of an energy storage unit connected to the DC-
link network, available power from a connected DC power
source and many other parameters. Also, more abstract
state data, such as state of health of batteries, grid pricing
information, load profile, et c. are also possible. Grid pric-
ing information would be an example of state data from
other sources, i.e. sources that are not directly or indi-
rectly connected to the DC-link network. It should be not-
ed that in this scheme, and provided that the units that
are connected to the DC-link network are configured with
a (default) set of reference droop control values, no cen-
tral control of the system is needed. Thus, in this case,
the centrally decided state data is just for the purposes
of optimising the operation of the network arrangement.
Based on the state data, the DC-link network controller
11 may take a decision on how to coordinate the transfer
of electric energy over the DC-network 7 in a desired
direction and send the control instructions to devices con-
nected to the DC-link network 7. For a voltage type of
control described earlier, such control instructions could
comprise upper and lower DC voltage limits as well as
parameters describing a relation between a voltage on
the DC-link network and the degree of some action that
a device receiving the instructions should take.
[0054] For instance, a storage device, such as a bat-
tery, connected to the DC-link network could receive an
upper voltage limit where storage of energy should begin
and a lower voltage limit where storage of electric energy
should stop. Such a storage unit could also receive pa-
rameters, for instance the parameters for a straight line,
that describes with how much power the storage should
proceed in dependence on the voltage level between the
upper or lower voltage limits. The same principle could
be used for the case of discharging of the storage device.
[0055] The control instructions could be sent to devices

connected to the DC-link using a suitable communica-
tions medium such as Ethernet, radio or Power Line Com-
munication (PLC), as mentioned before.
[0056] The DC-link network controller 11 could be a
part of an inverter 6 connected to the DC-link network 7.
However, other embodiments are possible. For instance,
the DC-link network controller 11 could be a piece of soft-
ware running on a server. The only need is for the DC-
link network controller 11 to be able to communicate with
the other devices connected to the DC-link network 7 via
a suitable communications channel.
[0057] The local power network arrangement 1 accord-
ing to any of the previously mentioned embodiments may
further comprise a current sensor 12 connected to a local
AC network 2, see fig. 1 and 2. The current sensor 12
would be connected to the AC network 2 such that it is
able to measure an AC current flowing between the AC
distribution network 3 and the local AC network 2 and
communicate a measurement of that current to an entity
in the local power network arrangement 1. Such an entity
may be the inverter connected to the same local AC net-
work 2 as the sensor 12, but it may also be another entity
in the local power network arrangement 1, such as for
instance the previously mentioned DC-link network con-
troller 11.
[0058] Available energy and the need for energy can
for example be determined by sensing the AC distribution
network power by such current sensors 12 and compar-
ing it with thresholds that the network power should stay
within. The current sensor 12 can be implemented using
current transformers, current shunts, flux gate sensors
or a similar device. In fig. 2, it can be seen that an AC
electrical energy consumer 5 consuming P Watts of pow-
er is fed © P from its connection to the AC distribution
network 3 via the meter 4. The other half of the P Watts
of power is coming from the DC-link network 7. In the
case of fig. 2, this © P of power is also coming from the
AC distribution network, but via another connection/me-
ter/main fuse(s). In this way, the power taken over the
connection to the AC distribution network 3 with the meter
4 is lowered and the mains fuse(s) of this connection can
therefore also be lowered. In this scenario, the meter 12
can help determine how much power can be drawn from
the other connection/meter/main fuse(s) before hitting for
instance the maximum rating of the mains fuses. In the
example in fig. 2, © P is drawn over this other connection,
then propagated over the DC-link network 7 and deliv-
ered to the consumer P.
[0059] As a side note, another possibility, in a baseline
case without sensors, is for e.g. an inverter to simply
monitor the voltage on the DC-link network and, if DC
energy is available there, push that energy to the local
AC network. Any load on the local AC network could then
use that energy. Should there be no need for electrical
energy in the local AC network, then the energy pushed
to the local AC network in this scenario would simply find
its way to the electricity distribution network instead.
[0060] Measurements from the sensor 12 makes it
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possible for any suitable entity in the local power network
arrangement 1 to make a decision based on the energy
transfer between said local AC network 2 and the AC
distribution network 3. For instance, if consumption of
electric energy from the AC distribution network 3 should
be minimised and the present consumption is above ze-
ro, it could be decided to divert more electric energy from
the DC link network 7 to the local AC network 2 in ques-
tion.

Reference Signs List

[0061]

1. Power network arrangement
2. Local AC voltage network
3. AC electricity distribution network
4. Electricity meter
5. Electricity consumer (load)
6. Bidirectional inverter
7. Local DC link network
8. DC power source
9. Power consumer
10. Energy storage unit
11. DC network controller
12. Current sensor

Claims

1. Local power network arrangement (1) comprising

- at least two separate local Alternating Current
-AC- voltage networks (2), each connected to
an electricity distribution network (3) via at least
one mains fuse and an electricity meter (4), said
at least two separate local AC networks (2) com-
prising at least one AC electrical energy con-
sumer (5),
- a bidirectional electrical inverter (6) for each
local AC network (2), co-located with and con-
nected to its local AC network (2),
- a local Direct Current -DC- link network (7) con-
nected to each inverter, thereby indirectly con-
necting the AC networks (2),
- and wherein the inverters (6) are arranged such
that they are able to coordinate a transfer of en-
ergy over the DC-network (7) in a desired direc-
tion.

2. Local power network arrangement (1) according to
claim 1, wherein the inverters (6) are arranged to
lower power transfer from the distribution network
(3) to a first AC electrical energy consumer on a first
local AC voltage network via the mains fuse and the
electricity meter of that first local AC voltage network
by transferring electrical energy over the DC link net-
work (7) to the inverter connected to the first local

AC voltage network and wherein the electrical ener-
gy diverted to said inverter comes from at least one
other inverter on the DC link network (7).

3. Local power network arrangement (1) according to
any of claims 1-2, wherein, there is at least one DC
power source (8), other than the inverters, connected
to the DC link network (7) and wherein at least one
inverter is arranged to consume DC power produced
by the at least one DC power source (8).

4. Local power network arrangement (1) according to
claim 3, wherein the inverters are arranged to con-
sume power output from the at least one DC power
source (8) such that power from the at least one DC
power source (8) is divided between at least two in-
verters.

5. Local power network arrangement (1) according to
claim 3 or 4, wherein the inverters (6) are arranged
to at least lower any power transfer from the at least
one DC power source (8) on the local DC link network
to the distribution network (3) by diverting at least
some electricity available from the DC power source
(8) to any consumer on the DC-link network (7) or
any consumer on any of the local AC voltage net-
works (2) via a respective inverter.

6. Local power network arrangement (1) according to
any of claims 3 - 5, wherein the inverters (6) are
arranged to divert excess electricity production from
the at least one DC power source (8) on the local
DC link network (7) to at least one specific local AC
network to transfer it to the distribution network (3)
from that at least one local AC network via the elec-
tricity meter of that at least one local AC network.

7. Local power network arrangement (1) according to
any of claims 1-6, wherein there is at least one DC
power consumer (9), other than the inverters, con-
nected to the DC link network (7) and wherein the
inverters (6) are arranged to provide power to the at
least one DC power consumer (9) such that power
provided to the at least one DC power consumer (9)
comes from at least two inverters.

8. Local power network arrangement (1) according to
any of claims 1-7, wherein there is at least one en-
ergy storage unit (10) connected to the DC link net-
work (7) and wherein the inverters (6) and the at least
one energy storage unit (10) are arranged such that
they are able to coordinate a transfer of energy over
the DC-network (7) to or from the energy storage
unit (10).

9. Local power network arrangement (1) according to
any of claims 1-8, comprising a DC network control-
ler (11) arranged to collect state data from devices
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connected directly or indirectly to the DC-link net-
work, and/or to collect state data from other sources,
and to issue control instructions to devices connect-
ed to the DC-link network in view of any state data
collected in order to coordinate the transfer of energy
over the DC-network (7) in a desired direction.

10. Local power network arrangement (1) according to
any of claims 1-9, comprising a current sensor (12)
connected to a local AC network (2) such that the
current sensor (12) is able to measure an AC current
flowing between the AC distribution network (3) and
the local AC network (2) and communicate a meas-
urement of the AC current flowing between the AC
distribution network (3) and the local AC network (2)
to an entity in the local power network arrangement
(1).
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