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Study on the High Sensitive Three Phase Power Factor Meter and Relay

Chung-hoo PARK"®

The author designed and tested the high sensitive three-phase power factor meter and relay
circuit, and dealt with the circuit to detect the phase of the current and the voltage.
An operational amplifier comparator circuit and two single-phase transformers are used to

control and detect the phase angle between the current and the voltage.

The results obtained are as follows:

1. Converting the sine wave input current into the constant amplitude rectangular wave form by

using a transistor chopper circuit, the power factor can be measured precisely over the load

current of 0.08 A.

2. Using the moving coil type current meter, the power factor meter can be read in uniform

. scale all over the range.

3. Using the three-phase power factor meter, the power factor relay which works at any power

factor can be made.
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Fig. 1. Suggested three phase power factor
meter and relay circuijt.
R, :0.050 C.: 10F/16V
R,:1x0 Ty : 210V/14V
Rs-R7:100kQ T, : 2101710V
ReRu:10k0  D,D,:14 ,
VRy,, : 10KQ Relay : DC12V, National

ICl—IC3 una741
C: : 200F/16V

M : Moving coil type
(FS 1:4)

Expenmental apparatus K

N [ C o rgr.

1 3#8@!%21 ﬁﬁt o EfkEE

a. j3$3fﬂ|}§ 3#&@%

E 493 9y %%Qif*ﬂ“i A ! ﬁﬁ@%—%
T4 & Fig. 35 v},

ditd o2 S Mo £ A=g B
B o} 2ol ALatm, iz F¢LL T4 A, =
ARA R YA TGl 4 e BE V,, ®

ﬁﬁﬂ' 1 O]i ng}'IA"] &*Ez%f??]' 0{01‘11 n*g_,] ;(-]-qt_
P= ‘Z=:1lek:COS Qn y(‘ﬂ',n:l’z’ 3’)(1)

TR U = i O A SFwﬁ%??P
A i TR 4=

" QAN Rl oj=: zZ Ao] =g

I

LOAD

200V /10,14 v

Fig. 3. Transformer phase Shlft circuit,
The voltage can be expressed as,
Vo= E’ab+kEhc at the arc line connection
Vo= Ebc+leEab at the dotted line connection
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() Inveriing cperational amplifier circuit

{(b) Zero detecting opemtlonal amplifier
and relay circuit
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Fig. 8. Input current wave form (square wave form) and output voltage wave form(sine ..

wave form) at each Lot. No.

(a) Lot. No.2 (b) Lot. No.3 (c) Lot. No.7
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