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Abstract—The paper introduces one design idea that Mmake the voltage and current and phase to digitad f
making use of SCM to control Real-timely the dynand hand down MCU, according to the sample value and
compensation of reactive power. Firstly, design on€ircuit power factor, MCU forecast and control whether or
not put into the C .figure 1 is the structure daagrof

to Sample the voltage and current , and by these tis we . ) =
the intelligence lighting controller system

can easily calculate the power factor , and Voltage

controller in the microcontroller to determine whether Manunal > \oltage

input the compensation capacitance according to thsize of switch regulation
power factor, the paper also analyzes the principleof

capacitance compensation and calculation method LUX Intelligen

Dynamic compensation for the entire process is quicand detector »controller| Power .
accurate compensation

Sample voltad_
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Fig.1 Intelligent lighting control syste

3 The sample of voltage and current
1 Introduction The sampling circuit of voltage-current is shown in

At present, when the inductive load is less, there-':lgz'lt transmits the digital voltage, current aitase

. - ; ] . in circuit to the microcontroller, and the
IS cqmparatl\_/ely mature intelligent control_de\_ncfes microcontroller carries out the forecast and cdntro
lighting, which can implement the I_|ghf[|ng of according to the sampling value.
regulatory, effectively protect the electric lighhd )

reduce power consumption as so on. But in somg
lighting system, if using too many lamps which are
inductive loading, Power system will be a greatldea
of reactive power, and make the network's power
factor lower to affect the electrical power andwaak
system’s safety and function efficiently. So impgov
the network's power factor is very important, which
can make the reactive power balanced and reduce tf
loss of wire, improve the quality of the voltage.

2 The structure of the intelligence — S R S -
voltage controller |

We have studied the lighting systems and propase th
thought of intelligent control on the base of rejing

the voltage ,the 51MCU is used as controller, the  The mutual inductor transforms the voltage and
intelligent regulate voltage control system corgain current of the lighting circuit to the secondargesi
regulating voltages, sampling of the current andthe two kinds signals are divided into two roadsg o
voltage , power compensation etc. This article will is A/D after amplification, rectification and follo by
emphasizely introduce the power compensation andNO and IN1 channel of TLC0832, the other is sent t
voltage and current's sample. The sampling circuitLM339 changing AC signal to square signal. The

Fig.2 the sample circuit of voltage and current
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square signals reflecting the line voltage andendrr .1
phase are XOR by 74LS86, the width of output L .
impulse is the phase difference of line voltage and
current®. Those square signals reflecting line voltage

act as the clock of 74LS74,the other signals atheas

input signals of 74LS74, the rising edge of D-flipp

is effective, when the output is low ,it shows ttia 18
voltage is ahead of current ,the lightening sysiem

inductive loads, otherwise capacitive loads. Ifr¢his

no impulse output in the XOR, the phase of voltsge

the same as current, the system is resistive |Gdus.

time of sampling circuit is controlled by
microcontroller, by the way of interruption or sefar

-

Fig. 3 schematic circuit diagram of dynamic reactive
compensation
o _ Capacitor C is used to compensate reactive power
_When the lighting energy saving systems usedynq improve the power factor. When lighting lamps i
inductive loads widely, there will be a lot of réae the stadium power-on, due to the lamps being
powers; the power factor of power grid is extremely jnqctive device, power factor in the circuit isvier.
low. It influences the security and efficiency afvger Take fluorescent light for example, power factor
system. Therefore2 improving the power fr_;u:tor to generally is 0.5 - 0.6. For the sodium lamp 400W,
balance the reactive power, reduce the line 0SS\ nan the supply power is 220V, whose current is
improve th(_e quallty_of voltage is very |m_port_antnk/o_ 4.1A, input apparent power is 4.1 x 220 = 902VAt Bu
‘Dynamic reactive compensation circuit consists ,q actually active power is only about 480W, it
mainly of flxeq compensation capacitor, high-power ¢haws the active power from the power grid is only
SCR and an inverse parallel unsaturated reactor, ag3 20 if C was thrown into the circuit, the phase

shown in figure 3 below = and =2 is the difference of the current lag behind the voltagk be

inductance stopping the high frequency harmonicsdécréase, so as to improve the power factor. The
Because the current flows by reactor are under th@ctive power from the power grid will increase, §hi
phase-shifting control of SCR, the susceptance oftates that compensation deV|ce_W|II greatly redbee _
capacitance and inductance parallel branch varie§N€rgy losses, and then saving energy. Dynamic
from the range of capacitive segment and inductive!€activeé power compensation circuit is shown in
segment. It can adjust the reactive power contiguou F19ureé 4. For the capability of MCSE is limited, the
supplied for power grid, completing dynamic steples output signal after amplification by 7407 and Qefil _
power factor compensation of lighting system. ThelS Sent to the —photocoupler, whose output is

shunt capacitance and inductance equivalent aectriPhotosensitive  bi-directionnal thyristor, but also
susceptance is: equiped with zero-crossing detection circuit, used

control the thyristor trigger.

4 Dynamic reactive compensation

2r— 20+ sin &r

b= j(aC - )
Tl vdd
(3.10)
& is the trigger angle of SCR. Wh@ren / 2 and R
l/oL >oC, b = = j[(1bL) -oC],the circuit is inductive,
parallel branch circuit gets the reactive powenrfro 7407

capacitive and inductive, and its electrical sutmege
relates with control angles. If apss low, the output
signals of control device increase the SCR trigger
angle, making parallel branch provide more reactive
power demand of leading reactive power
compensation inductive load to power grid, imprgvin
the power factor of load. Because the SCR trigge Fig.4 Dynamic reactive power compensation output circuit
angle can change continuously, the compensation s

dynamic.

Reactive
power

compensatio
n

the power grid. Whem =xn, b = C, the circuit is R photocoupld

capacitive, parallel branch outputs reactive poteer [r\Tgggsy

the power grid. Normally, parallel branch varieghe ' ‘{
IC
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The circuit is controlled by microcomputer. factor increased to 0.95. When the load power facto
Sampling the load current, voltage and power factor is greater than 0.99, the MCU immediately calculate
by ADC the datas are sent to the microcontrolled a the compensation capacitance to cut off, and gute o
according to the setting power factor values (&%)). instructions to remove which groups of compensation
the MCU automatically control single thyristor wigy capacitor, so avoid going beyond, make the power
pulses to make power factor compensated.factor less than 0.99.

Microcontroller samples these parameters once every The dynamic compensation process is fast and
30ms, and then calculate the instantaneous power: accurate. As the real-time control of microcomputer

P=3Ul co®1 ; the system power factor is will not be lacking, blgo
In the formula: U - load voltage, kV; not go beyond.
| - Load Current, A;
cosl - instantaneous power factor. 5 Summary

To improve the power factor cps to co®?2 , it

requires compensation capacity of shunt capacitors: From the last testing results of prototype, the

Qe =P (tarp1-tanp2) =3UIcos(tanpl-tanp?2) dynamic reactive compensation is quick and accurate
In the formula:2- the improved power factor and reach the expected purposes and demands.
angle.
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