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Adaptive DC to AC Invertor Design based on Fuzzy Inference
for Power Consumption monitoring

Yoon-ho Kim
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ABSTRACT

Design and implementation method of the 100{W] DC/AC invertor using PIC16C711 processor is described in this paper.
Especially, fuzzy inference algorithm is involved in this system which can be adaptive to the environment variation. Input/output
control and power consumption monitoring is controlled based on PIC16C711 processor, which compute the optimal values acquired
from inference engine. Such experimental as function, efficiency, motoring are performed and experimental results showed that
monitoring error is less than 2% and widely used in the area of industrial fields.
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Table 1. Design spec. for input stage

DESCRIPTION UNIT VALUE
Input voltage DC V] | normal 24
input voltage range DC [Vl 20 T 30
Quiescent current DC [Al 0.25
60[Watt] [%] > 80
Efficiency 80[watt] [%] ) 85
100{Watt} [%] > 87
T
Restart voltage DC [V] 20
Thermal protection [tC] 70
Reverse polarity protection - OK
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Table 2. Design spec. for output stage

DESCRIPTION UNIT VALUE
Output regulation AC [V} 220t 5%
Output wave rectangular
QOutput freq accuracy [HZ] 60,50 + 1
Continuous output power | [Watt] 100
60[watt] | [%] > 80
Efficiency 80[Watt] (%] 5 85
100[Watt] [%) > 87
Power consumption
o [%] 5
monitoring
Dimension(L X W X H) Cm 12 X 8.6 X 5.6
Weight Kg 0.6
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3t ¥ 3124 % (Saturation flux density)7} 7
23HA Heo Ao [7]—[8].
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Fig. 1. DC input/AC output switching circuit.
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Fig. 2. Block of power information motoring circuit
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Step 1: Set up ( input parameter setting)
- Device on(FET1)
- Measure the battery input volt.
Step 2' while Voltage range is not over

setting value
repeat step 2 - step 5
begin
Step 3. If The value of input voit LT 30
and GT 20

then FETI is Off and FET2 is On
Step 4: . Set Temp. for volt measure
If Temp. GT 70 then set the time dely
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and FET2 is Off
else set the FET1 and FET2 are Off
goto step 3
else FET1 and FET2 are Off
goto step 1.

Step 5 : Set up ( Output parameter setting )
- Device on(FET1 and FET4)
- Measure the voltage cross the Rd
If Rd GT volt
If FET1 and FET4 are On after 8m sec.
then FET1land FET4 are On
. Delay 0.3 sec.
. FET2 and FET3 are On
+ Measure the voltage cross the Rd
else FET1, FET2, FET3, FET4 are Off
end
Step 6 : End of algorithm.
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Fig. 3. Block diagram for fuzzy Inference
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Table 3. Experimental results for power efficiency
ANy | EHY & 8
30W Load| 38.4[W] 30 78%
60W Load| 72[W] 60 83.3%
100W o
Load 114{W] 100 87.7%
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Fig. 5. Implementation of power consumption
monitoring system
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