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Low-Cost Current Measurement Method
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Abstract Phase currents should be measured in real time for vector control of a 2-phase induction motor. Generally,
the phase currents of the motor are measured using two Hall current sensors installed at the output terminal of an
inverter. Unfortunately, Hall current sensors are expensive and uneconomical because a vector-controlled inverter for
2-phase induction motor is mainly used in low-power and low-price applications. This paper proposes a low-cost
current measurement method using two shunt resistors instead of expensive Hall current sensors. The proposed method
can measure the phase currents under all operating conditions of the motor. This method was applied to an
experimental vector-controlled inverter for 2-phase induction motor of 220[V]/360[W] and was verified through
computer simulations and experimentation.
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1] Traditional phase-current measurement
method using two Hall current sensors

635

3 FEAEY) WEAle] AuEeIAE A7hAsE
slal 7ke) EAFAA tlale] MEAGS AHgsh o

ol Jig] ds|o] ghor) 293 e £z

wel 54 B7hsd o] EAlste] wEAlo] QuEle] 4
8517] olelg BAE X1 ‘u}. 0 ol

AZ A2e7] A 712l AFAN A0 HEA

Hedstel, BE £099 w AFE s
h=]

i, 2PIME-9] WE Ao IHE el A= o} o]
g A7 A& E A dgkon, B =gA= 27 B
AR AHER FAF SRS A8kl Fig 29 2
o] 2PIM-&- #WEjAlo] QIME S AAIeHih

71l AHgeHd 270] S FAA iAol 2709 A
EARS 22 Ao Adde s dErle] BE &
Gl FHFE AR A 4T 5 3
"ok ey, o] WlelA = HEAT g °l A7t =
A E28 Hof 7] wiiel of ZejellM HEAT d

o] AHS SAs] A% AL opdRa 3= A7)
=o] Fasitt

i,
- ‘45}45}

Gating Signal

Micr

c

2

=,

Iy

Differential
Amplifier

A/D

[Fig. 2] Proposed phase-current measurement method
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[Fig. 4] Simulation result of phase-current measurement
method using two shunt resistors
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[Fig. 5] Photograph of experimental equipment
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[Fig. 6] Comparison of phase currents measured by
Hall current sensor and shunt resistor
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[Fig. 8] Experimental results of vector control using
phase currents measured by shunt resistors

hu

Fig. 8& HEAZ S
A&
+1200[rpm] 2.2 ¥

714 Al 7EEE, Ad

e

7]

i)
w
rlo
Q
fo o v 2

AR 799t A9
71550l WS FEshA ek 4 2

30 N
o

N
o,
ot
=
i
23
>

—E‘
-,
g2
o

xS
o rlr

¢

% g
=
I
[\
=
2

Q. e

A
2,
i offt
i)
il

638

References

[1] Do-Hyun Jang, “Problems Incurred in a Vector- Controlled
Single-Phase Induction Motor, and a Proposal for a
Vector-Controlled Two-Phase Induction Motor as a
Replacement”, IEEE Trans. Power Electron., vol. 28 no. 1,
pp.526~536, Jan. 2013.

DOIL http://dx.doi.org/10.1109/TPEL.2012.2199772

[2] M. B. R. Correa, C. B. Jacobina, E. R. C. da Silva and A.

M. N. Lima, “Vector Control Strategies for Single-Phase

Induction Motor Drive Systems”, IEEE Trans. Ind.

Electron., vol. 51, no. 5, pp. 1073~1080, Oct. 2004.

DOIL http://dx.doi.org/10.1109/TTE.2004.834973

Won-1I Lee and Duck-Yong Yoon, “A Novel Current

Sensing Method for Low-Cost Vector- Controlled

Inverter of AC Motor”, Trans of KIEE, vol. 62, no. 7,

pp.950~935, Jul. 2013.

DOL: http://dx.doi.org/10.5370/KIEE.2013.62.7.950

—
Ll
&

2 Z S(Kwang-Ho Oh) [Z=3]

2013\ 24¢ :
3} =4

0201349 39 ~ AA : BEUEE
kel A7)xA Ao g3 AL

st 47155

<TAEep>

23 % 3% fFrEAE7] gEA, AEst g A7

£ Y E(Duck-Yong Yoon) (X352
01983 2¢ : AMgigta el
A7) 834
19953 2¢ @ ddigta gk

A7) 3 8ka) o))
01932 129 ~ 19344 5¥ :
A FRATL FADTY
19854 39 ~ @A) FEuek

A7 AR R

Ak

o

<BFop>
A7) MuAle], volazzeAN §8 A7



