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Electric Power Demand Management 

The present invention relates to a method, system and apparatus for management of 

the demand for electrical power and in particular to such a method adapted to combat the 

increased load placed on a network by multiple electric vehicle owners recharging their 

5 vehicles simultaneously. 

Ownership levels of electric vehicles are expected to rise in the near future as such 

vehicles are seen as increasingly practical and environmentally friendly. More and more 

owners of such vehicles are thus likely to start charging their vehicles from their domestic 

electricity supply. Typically this might be accomplished by plugging a vehicle charging 

10 cable into a dedicated socket, perhaps located in a garage. 

Typically, it is expected that owners of such vehicles would plug them in to charge 

once they return home in the evening. Since this is already the peak of the daily demand 

curve, there is a risk that the low voltage cables supplying power to local homes will become 

overloaded. One solution to this problem would be a major increase in the load capacity of 

15 local domestic supply networks. Increasing network capacity is however very costly and 

likely to be very disruptive. It will also require a considerable time period for 

implementation and in the meantime such problems would remain. 

In a different context, demand side management (DSM) has been trialled for hot water 

heating systems in Australia and New Zealand. In this system, the overall load on the supply 

20 network is monitored. During peak demand hours, independent of the actual demand on local 

power supply networks, groups of water heating systems are disconnected from the network. 

By disconnecting multiple water heating systems from the network potential overload of the 

electricity system can be avoided. This solution can be acceptable in this case since water 
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may be preheated and stored in insulated tanks. It is less tenable in the case of electric 

vehicles which may need to be recharged immediately to facilitate further use. 

It is therefore an object of the present invention to provide an improved method of 

demand side management that overcomes or alleviates the above problems by operating at 

5 the local level. 

According to a first aspect of the present invention there is provided a method suitable 

for managing electrical power demand on a low voltage circuit of an electricity supply 

network provided with a plurality of intelligent sockets, the method comprising: monitoring 

the plurality of intelligent sockets to determine which sockets are in use; monitoring the 

10 overall load demanded from the network circuit; and, when the overall load demand exceeds 

a threshold value, cyclically disconnecting and connecting the supply to those intelligent 

sockets in use characterised in that the cycle is varied in response to any unrestricted use of 

intelligent sockets prior to the initiation of cyclical disconnection and connection. 

The present invention thus prevents low voltage network circuits becoming 

15 overloaded when multiple high load appliances, such as electric vehicles, are connected to 

intelligent sockets. Advantageously, the present invention still provides for at least some 

rationed supply to these high load appliances dependent upon overall load and demand. The 

present invention can thus provide a more flexible solution to demand side management 

problems. 

20 The intelligent sockets may be provided in place of all conventional plug sockets on 

the network section. More preferably, the intelligent sockets are provided for high load 

appliances only. This allows the present invention to maximise its effect for minimal 

reinforcement or replacement of the existing infrastructure. In this context, for the sake of 
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example only, a high load appliance might be any appliance drawing, say, 3.3kW or more. A 

particular example of a high load appliance would be an electric vehicle when charging. As 

the method takes account of any intelligent sockets connected prior to the initiation of 

cyclical disconnection and connection, the cycle may be varied in response to any such 

5 unrestricted use of intelligent sockets prior to the initiation of cyclical disconnection and 

connection. In the case of charging electric vehicles, this may involve accounting for any 

unrestricted charging that has taken place prior to the circuit reaching the overload threshold. 

The cyclical disconnection and connection of the in use intelligent sockets may be 

operable according to any suitable cycle. In particular, the cycle may be adapted to provide 

10 that each intelligent socket in use will receive an equal connection time. In the case of 

charging electric vehicles, each vehicle would thereby receive an equal charging period 

during periods where the network circuit would otherwise be overloaded. Each intelligent 

socket in use may be disconnected and connected sequentially in turn or selected groups of 

intelligent sockets may be disconnected and connected sequentially in turn. As the method 

15 takes account of any intelligent sockets connected prior to the initiation of cyclical 

disconnection and connection, the cycle may be varied in response to any such unrestricted 

use of intelligent sockets prior to the initiation of cyclical disconnection and connection. In 

the case of charging electric vehicles, this may involve accounting for any unrestricted 

charging that has taken place prior to the circuit reaching the overload threshold. 

20 The method may be implemented by a demand management unit. The demand 

management unit may be located at a substation. As such, the demand management unit may 

operate as a monitor and control system for the network circuit. The substation may be 

operable to control the overall power distribution within the network section. The substation 

may be operable to receive power from a high voltage supply network and transform it to a 



WO 2012/146907 
4 

PCT/GB2012/050702 

low voltage domestic supply. In the context of the present invention, the skilled man will 

appreciate that: the term low voltage relates to voltages typical in domestic electricity supply, 

say, 230/400V (single-phase or three-phase); and the term high voltage relates to voltages 

commonly used in longer range electrical power distribution say, lkV or more. 

5 The substation may have one or more outgoing low voltage power supply cables 

(circuits), as required or desired. Each such low voltage power supply cable may be 

connected to one or more properties. The method may involve monitoring the overall load on 

the substation or the overall load on individual low voltage power supply cables. 

The demand management unit may be provided with load monitoring means operable 

10 to measure the overall load on the substation or the overall load on individual low voltage 

power supply cables. The load monitoring means may comprise current and/or voltage 

measuring apparatus as appropriate. Particular examples of suitable load monitoring means 

might include, but are not limited to current measurements made via clip-on current 

transformers and voltage measurements made via direct voltage connections. 

15 The demand management unit may be provided with means for monitoring and 

determining which intelligent sockets are in use. The demand management unit may be 

provided with demand control means operable to compare the output of the load monitoring 

means with the preset threshold load value. In response to the comparison, the demand 

control means may be operable to cyclically connect and disconnect the supply to those 

20 intelligent sockets in use. 

The demand management unit may be provided with a local interface or with a 

connection to an external device operable to select or adjust the preset threshold value. In 
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this manner, the threshold value can be adjusted in light of changes to the network circuit 

capacity and/or anticipated supply or demand. 

The demand management unit may be operable to communicate information relating 

to its operation to a network management system. In this manner, monitoring and 

5 management of the network as a whole may be improved. The demand management unit 

may be operable to store data relating to its operation. This data may be stored in a local data 

store incorporated into the demand management unit or may be stored in a remote data store 

in communication with the demand management unit. 

The intelligent sockets may each be operable to communicate to the demand 

10 management unit when they are in use. In this manner, the demand management unit can 

determine how many intelligent sockets are in use on the network section. 

Communication between the intelligent socket and the demand management unit may 

takes place by any suitable wired or wireless link or indeed any combination thereof. A 

particularly suitable wired link would be power line carrier (PLC) signalling. A particularly 

15 suitable wireless link may utilise cellular phone networks, wireless data networks or other 

radio frequency transmissions. 

Each intelligent socket may be provided with a unique identity. In this manner each 

intelligent socket may be separated identified and/or addressed in communications with the 

demand management means. 

20 The determination of whether an intelligent socket is in use may be achieved by 

means of a use monitor. The use monitor may be incorporated into the intelligent socket. 

The use monitor may typically be operable to monitor the load drawn from the intelligent 

socket to determine that the socket is in use. As such, the use monitor may comprise current 
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and/or voltage measuring apparatus as appropriate. Particular examples of suitable use 

monitors might include, but are not limited to current measurements via discrete current 

transformers within the socket. 

Disconnection or connection of an intelligent socket may be carried out by a suitable 

5 switch. The switch may be incorporated into the intelligent socket. The switch may be 

operable in response to signals received from the demand management unit. 

The intelligent socket may be provided with a control unit. The control unit may be 

operable to receive signals from the use monitor, communicate with a remote demand 

management unit and control the operation of the switch. 

10 The control unit may be operable to store data relating to operation of the intelligent 

socket. This data may be stored in a data store incorporated into the intelligent socket or may 

be stored in a remote data store in communication with the intelligent socket. 

The intelligent socket may be provided with a display means. The display means may 

be operable to provide an indication to a user as to whether the intelligent socket is connected 

15 or disconnected. If the intelligent socket is being cyclically disconnected and connected, the 

display may output an indication of the proportion of a cycle that the intelligent socket is 

connected. 

According to a second aspect of the present invention there is provided an intelligent 

socket suitable for use in demand management on a low voltage circuit of an electricity 

20 supply network, the intelligent socket comprising: a use monitor operable to determine 

whether or not a load is presently connected to the socket and output a signal indicative 

thereof; a switch operable to disconnect or connect the intelligent socket from the power 
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supply; and a control unit operable to receive said signal from the use monitor, communicate 

with a remote demand management unit and control the operation of the switch. 

The intelligent socket of the second aspect of the present invention may incorporate 

any or all of the features of the method of the first aspect of the present invention as required 

5 or desired. 

According to a third aspect of the present invention there is provided a demand 

management unit for a low voltage circuit of an electricity supply network the demand 

management unit comprising: load monitoring means provided on one or more low voltage 

supply cables, the load monitoring means operable to monitor the overall load on each cable; 

10 a socket monitoring means operable to monitor a plurality of intelligent sockets connected to 

said cables to determine which intelligent sockets are in use; and demand control means 

operable to monitor the overall load on each cable; and when the overall demand exceeds a 

threshold value, cyclically disconnect and connect the supply to those intelligent sockets in 

use characterised in that the cycle is varied in response to any unrestricted use of intelligent 

15 sockets prior to the initiation of cyclical disconnection and connection. 

The demand management unit of the third aspect of the present invention may 

incorporate any or all of the features of the method of the first aspect of the present invention 

or the intelligent socket of the second aspect of the present invention as required or desired. 

According to a fourth aspect of the present invention there is provided a low voltage 

20 circuit of an electricity supply network operable to manage electrical power demand, the 

network circuit comprising: an electricity substation; a plurality of intelligent sockets 

connected to the substation via one or more low voltage supply cables; a demand 

management unit operable to monitor the plurality of intelligent sockets to determine which 
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sockets are in use; monitor the overall load demanded from the network section; and when 

the overall demand exceeds a threshold value, cyclically disconnect and connect the supply to 

those intelligent sockets in use characterised in that the cycle is varied in response to any 

unrestricted use of intelligent sockets prior to the initiation of cyclical disconnection and 

5 connection. 

The electricity supply network section of the fourth aspect of the present invention 

may incorporate any or all of the features of the method of the first aspect of the present 

invention, the intelligent socket of the second aspect of the present invention or the demand 

management unit of the third aspect of the present invention as required or desired. 

10 In order that the invention is clearly understood, one embodiment will be described in 

greater detail below, by way of example only and with reference to the accompanying 

drawings in which: 

Figure 1 is an illustration of the typical daily demand curve in the UK; 

Figure 2 is a schematic illustration of a low voltage section of a power supply 

15 network according to the present invention; and 

Figure 3 is a schematic block diagram of an intelligent socket according to the 

present invention. 

Whilst the example below is described in terms of managing the demand related to 

charging of electric vehicles on a domestic power supply network, the skilled man will 

20 appreciate that the present invention may be applied to management of other large loads on 

electricity supply networks. 
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Figure 1 below shows the profile for electricity usage by a domestic customer during 

an autumn weekday. From this profile it is clear to see the increased electricity usage around 

the early to late evening when people are returning from work. This is also the time when 

people are likely to be plugging in their electric vehicles for charging. There is a significant 

5 reduction in demand during the early hours of the morning; if the electric vehicles could be 

charged during this period it would make for a more efficient use of the electrical 

infrastructure. 

Turning now to figure 2, a schematic illustration of a local low voltage circuit 10 of 

an electricity supply network is shown. An electricity substation 11 receives a high voltage 

10 electricity supply and transforms it to a low voltage for domestic use. The low voltage 

supply is distributed via one or more low voltage supply cables 12 running between the 

substation 11 and a plurality of properties 13. The substation 11 is also provided with a 

demand management unit 14. The demand management unit incorporates a load monitoring 

means 15 operable to measure the load on the or each low voltage supply cable 12. 

15 In the illustrated example, each of these properties 13 is provided with at least one 

intelligent socket 20 for high load appliances. In the present example, the intelligent socket 

20 is adapted to receive a charging lead 19 of an electric vehicle 18, the intelligent socket 20 

itself being connected via the domestic supply network of the property to low voltage cable 

12. 

20 The intelligent socket 20 comprises contacts 21 for making a connection with the 

conductors of the charging lead; a use monitor 22 operable to detect when a load (i.e. an 

electric vehicle) is drawn from the contacts 21; a switch 23 operable to disconnect or connect 

the electricity supply to the contacts; and a control unit 24. The control unit is operable to 
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communicate with the demand management unit 14 via a suitable communications link 16. 

In one preferred embodiment, the communications link 16 is provided by power line carrier 

(PLC) signals transmitted along low voltage cable 12. This implementation conveniently 

utilises existing cables to provide communication. Alternatively a dedicated wired or 

5 wireless link may be provided. 

In operation, the demand management unit 14 monitors communications from each 

intelligent socket 20 to determine which intelligent sockets 20 are in use. The demand 

management unit 14 also monitors the measured load on the low voltage supply cable 12. 

When the measured load exceeds a threshold, the demand management unit 14 enters a 

10 power rationing mode. In this mode, the demand management unit 14 sends signals to the 

control unit 24 of each intelligent socket 20 in use. In response to the signals the switch 23 is 

cyclically operated. This causes the contacts 21 (and hence the electric vehicle 18) to be 

cyclically disconnected and connected from the electrical supply. 

The above functionality thus provides for some rationed supply to each electric 

15 vehicle 18 during peak demand times. This prevents the overloading of low voltage cables 

12. As such, the present invention provides a ready way to manage the introduction of high 

load appliances onto existing low voltage supply networks. This can avert the need to 

upgrade the network or can be used as an interim solution until the network can be upgraded. 

It is of course to be understood that the invention is not to be restricted to the details 

20 of the above embodiment which is described by way of example only 
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Claims 

1. A method suitable for managing electrical power demand on a low voltage circuit of 

an electricity supply network provided with a plurality of intelligent sockets, the 

method comprising: monitoring the plurality of intelligent sockets to determine which 

sockets are in use; monitoring the overall load demanded from the network section; 

and, when the overall load demand exceeds a threshold value, cyclically 

disconnecting and connecting the supply to those intelligent sockets in use 

characterised in that the cycle is varied in response to any unrestricted use of 

intelligent sockets prior to the initiation of cyclical disconnection and connection. 

2. A method as claimed in claim 1 wherein the intelligent sockets are provided for high 

load appliances only. 

3. A method as claimed in claim 1 or claim 2 wherein the cycle is adapted such that each 

intelligent socket in use will receive an equal connection time. 

4. A method as claimed in any preceding claim wherein each intelligent socket in use is 

disconnected and connected sequentially in turn or wherein selected groups of 

intelligent sockets in use are disconnected and connected sequentially in turn. 

5. A method as claimed in any preceding claim wherein the method is controlled by a 

demand management unit located at a local substation. 

6. A method as claimed in claim 5 wherein the substation has one or more outgoing low 

voltage power supply cables, each connected to one or more properties. 

7. A method as claimed in claim 6 wherein the method may involve monitoring the 

overall load on the substation or the overall load on individual low voltage power 

supply cables. 
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8. A method as claimed in any preceding claim wherein the preset threshold value can 

be selected or adjusted. 

9. A method as claimed in any preceding claim wherein the intelligent sockets are each 

operable to communicate to the demand management unit when they are in use. 

5 10. A method as claimed in claim 9 wherein communication between the intelligent 

socket and the demand management unit takes place by power line carrier (PLC) 

signalling. 

11. A method as claimed in any preceding claim wherein the intelligent socket comprises: 

a use monitor operable to determine whether or not a load is presently connected to 

10 the socket and output a signal indicative thereof; a switch operable to disconnect or 

connect the intelligent socket from the power supply; and a control unit operable to 

receive said signal from the use monitor, communicate with a remote demand 

management unit and control the operation of the switch. 

12. A method as claimed in claim 11 wherein the control unit is operable to store data 

15 relating to operation of the intelligent socket in a data store incorporated into the 

intelligent socket or in a remote data store in communication with the intelligent 

socket. 

13. A method as claimed in any preceding claim the intelligent socket is provided with a 

display means operable to provide an indication to a user as to whether the intelligent 

20 socket is connected or disconnected. 

14. A demand management unit for a low voltage circuit of an electricity supply network 

the demand management unit comprising: load monitoring means provided on one or 

more low voltage supply cables, the load monitoring means operable to monitor the 

overall load on each cable; a socket monitoring means operable to monitor a plurality 

25 of intelligent sockets connected to said cables to determine which intelligent sockets 
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are in use; and demand control means operable to monitor the overall load on each 

cable; and when the overall demand exceeds a threshold value, cyclically disconnect 

and connect the supply to those intelligent sockets in use characterised in that the 

cycle is varied in response to any unrestricted use of intelligent sockets prior to the 

5 initiation of cyclical disconnection and connection. 

15. A demand management unit as claimed in claim 14 wherein the demand management 

unit is located at a local substation. 

16. A demand management unit as claimed in claim 15 wherein the demand management 

unit is operable to measure the overall load on the substation or the overall load on 

10 individual low voltage power supply cables. 

17. A demand management unit as claimed in any one of claims 14 to 16 wherein the load 

monitoring means comprise current and/or voltage measuring apparatus. 

18. A demand management unit as claimed in any one of claims 14 to 17 wherein the 

demand management unit is provided with a local interface or with a connection to an 

15 external device operable to select or adjust the preset threshold value. 

19. A demand management unit as claimed in any one of claims 14 to 18 wherein the 

demand management unit is operable to communicate information relating to its 

operation to a network management system. 

20. A demand management unit as claimed in any one of claims 14 to 19 wherein the 

20 demand management unit may be operable to store data relating to its operation in a 

local data store incorporated into the demand management unit or in a remote data 

store in communication with the demand management unit. 

21. A demand management unit as claimed in any one of claims 14 to 20 wherein 

communication between the intelligent sockets and the demand management unit is 

25 by power line carrier (PLC) signalling. 
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22. A low voltage circuit of an electricity supply network operable to manage electrical 

power demand, the network circuit comprising: an electricity substation; a plurality of 

intelligent sockets connected to the substation via one or more low voltage supply 

cables; a demand management unit operable to monitor the plurality of intelligent 

sockets to determine which intelligent sockets are in use; monitor the overall load 

demanded from the network section; and when the overall demand exceeds a 

threshold value, cyclically disconnect and connect the supply to those intelligent 

sockets in use characterised in that the cycle is varied in response to any unrestricted 

use of intelligent sockets prior to the initiation of cyclical disconnection and 

connection. 

23. A low voltage electricity supply network section as claimed in claim 22 wherein the 

intelligent sockets are provided for high load appliances only. 

24. A low voltage electricity supply network section as claimed in claim 23 wherein the 

demand management unit is located at a local substation. 

25. A low voltage electricity supply network section as claimed in claim 24 wherein the 

substation has one or more outgoing low voltage power supply cables, each connected 

to one or more properties. 

26. A low voltage electricity supply network section as claimed in claim 25 wherein the 

demand management unit is operable to measure the overall load on the substation or 

the overall load on individual low voltage power supply cables. 

27. A low voltage electricity supply network section as claimed in any one of claims 22 to 

26 wherein the demand management unit is operable to communicate information 

relating to its operation to a network management system. 
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28. A low voltage electricity supply network section as claimed in any one of claims 22 to 

27 wherein the intelligent sockets are each operable to communicate to the demand 

management unit when they are in use. 

29. A low voltage electricity supply network section as claimed in any one of claims 22 to 

5 28 wherein communication between the intelligent socket and the demand 

management means take place by power line carrier (PLC) signalling. 


