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Reduction of Minimum Switching Duration in the Measurement of
Three Phase Current with DC-Link Current Sensor

& FE
(Kyung-Seo Kim)

Abstract - The simplest method for measuring output currents of the three phase inverters is to measure them with

three current sensors such as hall sensors.
sensors are somewhat expensive.

then, reconstructing output current using the DC link current value and the switching status.

This method requires at least two current sensors, and these types of
More economical method is measuring DC link current with a simple shunt resistor,

However, in low speed

region, the measurement becomes difficult and even impossible due to the requirement of minimum switching duration

for A/D conversion. These problems can be overcome by limitation of switching duration.
Owing to compensation, distortion can be effectively suppressed. However these

causes voltage and current distortion.

Limitation of switching, however,

increase acoustic noise due to increment of current ripple. In this paper, a current measurement method is proposed, which can

reduce minimum switching duration resulting in reduction of acoustic noise.

through experiment.

The validity of proposed method is confirmed

olth[l] ol WHe HEAYS & A AHEsnz 2o
o AAAHA Wyeldt & & Ak AikHE 293 9
=

Key Words : Single current sensor, Current measurement, Acoustic noise
1. B
A28F FEHAFZE TEIY] AT ALE AHH,

A7y °ﬂ°17“‘ ‘:«] 7P AoE % 71HE °7”151°ﬂ
AM 7HF FaFd 84 Fo syt A “}"‘4"1
olg ¥ de AZMY AWEC slelXe st=dartdE F
43 & dart Aok ol st AAM7E B8 e L E
FEZ o7t ety o g AlREo o} Ao Ui &
T7t oA 3, AL E Ao MM AHE Ao T 1
1‘110171“401 2% AYHAgE =YdEd wel dE7)g ’1‘3’”

A5 &Aoo BsA HAUH

IHEY Mt EHAFE éxés}ﬂ sl s T EE
AN EHAME ol83ld AFE SFHE e Hol durd
 Wield, Yy 4F 1‘17]'7—5-63 AWM E 3l=4
o] 7tAS 37 98t AFAMZ MHE(shunt) A
ALREER dA S SAHIZE FIAIA & HEse W

HE AR g o] ¢ UWE Y] HEAFY
S HAsE 4 3 A9 A ANES APz 44
3t7] o1 7] Wl AWE Z+ e vABE el AEA
e dAste S AT E 08 Wyl HF¥A
of AEAZS HAdx FHd ARYa dFws 1 9
AHE 294 HHEREH 23 AFHFE FAHste Y

TIE & B LGeEW PRBARAT HERER
2N 0 2003F 10H 28H
BARE ©  20034F 11H 25H

o wet 29 AR AF32 AFS A @Y
= 4g8 o148 Aol AFYI WFE AD WIS
g AW ges wgsd, oW AR AEFoI
A/D B8E $i3to} & psec A% AF A3 AAHAA &
Agolor @t webH 293 Azt 2z fAH] 2
792 HRABsF FHY %ol BAHE HaAAHAY
ol gusiojolgt @tk Y Fd PWM HaEo| shw
S9 AYUE S AP ‘Wo] HE Ao WEA &
AsA G, gebd Ha2gYAe] FuEx gomz
AREHo) rlsd Tol AR oF A”&Y 9%
q olej@ TrrolAE ALHE ) AzbATre] HAXHA
ARG ZAoAA FEES ZAZ AN ABED o=
At WARE AFRTE WAF B4 PEE ALLHA

Adsta oo olad BAPYS % Agsa Aust A%
g AFol} WE o] AAYRE GAAF ANE ol§@
YHE JlEe] AR Hl%f& A5 g & 3
o aEy A A3F oo wae nFd A JEFE
Fatm, olel Wk 2AQFsAe AYHE nFG AF
gEo F7taTh old@ ¥R AFL FRev gomz
AE7) e7 Aol 982 PN YA nF 288
8 Hol B4H £Ho aTHE $ERopINE ¥
Agoz AVHD Atk B ATANE ARAARATE
F2AA ARDEY 2718 FENPOZA ol2RE B4
e 482 AUND F AE AFEF AL AW
o9 BHg4e AR B FANG

649



BEBERE 52BE 128% 2003%F 128

SHQ"; SHC)}D; SH!:‘}D;
a (] (3
—

¥ 1 DCEa MRMAMo| ost MEEH

Fig. 1 Current measurement using DC-link current sensor
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Table 1 Relationship between voltage vectors and DC link

current

Voltage vector DC link current
Vo (0,0, 0 Ide = 0

V1 (1,0, 0) Idc = ia
V2 (1,1, 0) Idc = -ic
V3 (0,1, 0 Ide = ib
V4 (0,1, D Idc = -ia
V5 (0,0, D Ide = ic
Ve (1,0, 1) Ide = -ib
V7 (1,1, 1) Idc = 0

Voltage [ | [
Vector Lvo L Vs Ve (V7 v7ive | V5 (VO

lde =

a3 2 HdE ¥ &Y JlsE MR

Fig. 2 Voltage vectors and measurable currents
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Fig. 3 Minimum switching time for current measurement
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