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.Introduction


The proposed electrical system application is designed for controlling the 220V voltage per phase of the pubic light network, but it can be used in all other similar applications. 

As it is already know during the evening the required illumination power is higher while during the night the illumination power can significantly drop. It is why for dropping the illumination power the single-phase supply voltage can be reduced to lower values like 195V or lower. This it is already done in our day using large high power electrical systems, controlling the total amount of power of the light network.

The proposed electrical low power solution controls only the difference power that it requires to drop for a weaker illumination.

.Existent Solution 


One existent solution of controlling the voltage drop on a specific charge, used also for public light network, is presented in fig.1 where the whole amount of power delivered to the charge passes through the electrical system.
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Fig.1 Existent Voltage Control Solution

Where U0 is the one phase output voltage and Ui is 220V, the one phase input voltage. Considering η as the static converter efficiency the following relation can be written:


[image: image2.wmf]c

a

P

P

=

h

                                                                   (1)

Where Pa is the absorbed power and Pc is the charge’s consumed power.

.New Proposed Solution 


The new proposed solution, presented in fig.2, consist in the Voltage Divider Circuit which is able to split the network input voltage Ui in two three phase voltage systems without power losses.


The fist three phase system (R1,S1,T1) has the phase voltage U0 equal to the desired load voltage.


The second three phase system (R2,S2,T2) has an output voltage Ur:
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Fig. 2 Proposed New Low Power Solution

where δ is the dividing factor, the electrical system being designed and efficient for 
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Usually in case of a public light network it is necessary to have a load voltage 
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 and a dividing factor,
[image: image7.wmf][0,0.36]

dÎ

.


If the system presented in fig.2 is energetically estimated, the network input power for one phase is:
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where, Ii is the network input current for one phase and Ui the input voltage for one phase. The voltage divider circuit splits this input power I two components. First component is associated to the (R1,T1,S1) three phase system and for one phase:
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where, Ii, the network input current, is also the current passing trough the voltage divider circuit.


This power P1 is entirely delivered to the load, in our case the public light network.


The second power component is associated to the second three phase system (R2,S2,T2):
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The static converter form fig.2 converts this input power P2 in a different three phase system (R3,S3,T3) that has the same phase voltage and frequency as (R1,S1,T1), generated with an adequate phase voltage control. This power is also delivered to the load too, as shown in fig.2.


Supposing that η* is the static converter’ efficiency, from fig.2, the whole system (R,S,T) power distribution becomes:

network input power for one phase: 
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where R is the equivalent load resistance.


From (7) and (8) comes:
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where 
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is the power per one phase recovered and delivered to the load by the three phase system (R3,S3,T3).


But,  
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From (9) and (10) results:
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From (11), the equivalent efficiency of the new proposed electrical system presented in fig.2: 
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It is obvious that:
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with 
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The fact that 
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it is a advantage in terms of power efficiency. On the other hand considering the two electrical systems from fig.1 and from fig.2 the following remarks can be made:

· In case that 
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, maximum power it is absorbed from the input, the efficiency of the electrical system from fig.1 is 
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, because the whole power passes through the static converter. While for the electrical system proposed in fig.2 where 
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 it is clear that if 
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, because through the static converter is circulating no power, 
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and supposing the efficiencies of the two static converters identical 
[image: image29.wmf]*

h=h

, is it obvious that the efficiency of the electrical system from fig.2 is higher even for a maximum division factor, 
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· Another advantage of the electrical system from fig.2 is that the maximum power transmitted through the static converter is 
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, requiring in this case a lower power static converter than the one from fig.1, implicating lower production prices.

· The power passing through the static converter form fig.2 is smaller than the power consumed from the supply network and consequently the distortion factor of the (R2,S2,T2) electrical system is lower and though allowing lower distortion performance static converters.

· The new proposed solution can be also used for harmonics highly sensitive loads that require a lower output voltage that the network’ supply voltage, Ui. In this particular case the static converter from fig.2 can be used for both power conversion and generation for the load and as active filter too, being able to compensate the distorting harmonics that comes out at the output of the (R1,T1,S1) electrical system.

.Conclusion


The proposed new electrical system solution has a higher efficiency, a lower level of harmonic distortion, smaller dimensions and lower production prices.
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