1. LEM !

27 1972-1999 LEM
LEM
5 1
Open-loop Hall Effect Transducer
Closed-loop Hall Effect Transducer
C- C-type Closed-loop Transducer
IT- I T-type Closed-loop Transducer
LEM-flex, AC LEM-flex, flexible transducer for AC current
LEM
Hall effect | Hall effect C-type IT-type LEM-flex, flexible
open loop | closed loop | closed loop closed loop transducers for
transducers | transducers | transducers transducers AC current
Ip [0-18,000A|0-15000A [0-150A 0-600A 0-60,000 A
f 0-25kHz |0-299 kHz |0-250/500 kHz | 0 - 100 kHz 8 Hz - 100 kHz
X +1% +0.5% +0.1% 2 ppm +1%
(typ., 25 )
+0.5% +0.1% +0.05% 1 ppm +0.05%
ty |<3~7us <lus 0.3...04 us 0.3 us <50 us
Ty [-25~+70 -40 ~ +85 -25~+70 -10 ~ +50 -20 ~ +80
Hall effect C-type closed
closed loop | loop
transducers | transducers
Vp 0-9500V |0-7,000V
f several kHz | O - 400/700 kHz
X 1% +0.2%
(typ., 25 )
1% +0.05%
ty 10...100us | 0.6 us
Ty -25~+70  |-25~+70

1. Overview of the various LEM transducer technologies with their corresponding main characteristics
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1. Representation of the electrical parameters of the Hall effect 2. Conversion of the primary current into an output voltage
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3. Magnetization curve
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TA Ip Ipxf f max
10A 130,000 13kHz
25 6A 198,000 33kHz
2A 680,000 340kHz
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4.Definition of the response time
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Ip x f 400,000
Ipxf

HY10-P
TA Ip Ipxf f max
10A 59,000 5.9kHz
70 6A 72,000 12kHz
2A 180,000 90 kHz

90% 90%

20 ps/div.

5. Dynamic behavior of the HAL 600-Stransducer at 600 A
and a di/dt of 50 Alus

di/dt = 50A/us
3us 5 HAL 600-S
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25 Ipn
offsat
HAL 200-S
Ip = 200A 4y 70 200A
%
25 :
a) offst DC Ip=0 ...... .10mV (max.)
C) 25
25 a+b+c ............ +40 mV +1%
25 70
d) offset Imvi max..........x45mV +1.13%
) 0.05%/ ..... +90 mV +2.25%
............................. +175mV  +4.38%
offset
offset
HAL HAK HTA
0O 3 Ipn 0 HAL 25mvV HAK
HTA 3.0mV ( Ipn  0.1%)
3.3
3.3.1
VH Vourt
VH
Is
Bs
Bp
Is Ip
Ns
NpXx Ip=NsX Is
Bs Br
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6. Operating principle of the closed loop transducer
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Ns = 1000 1:1000 Ip
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NpxIp _ 1x100 _
IS=—Ns =~ 1000 " 100mA
LEM [EN 1%
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7. 1f the frequency is increased, the closed |oop transducer then
operates as a current transformer
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3.3.3.
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3.3.4 Ry
Ru
1 LAS5-P
a)
IP=70A Ta=70 Vc==x15V
1:1000 Is=70mA
Rv = Rymax = 90Q
VmM=Ry X1s=90Q x 70mA =6.3V
b) 3.3V
IP=50A Ta=85 Va =+12V |s=50mA
Rymin=60Q Rymax =95Q
Ry =Vn /1s=3.3V / 50mA = 66Q
C) b 6V ?
Ry =Vm/ Is=6V [/ 50mA = 120Q
95Q 4,75V
d)

Vce sat
Rs 8
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VA

Va = (Rs+ Rymax) X Is

LAS5-P

- +15V 70A 70 Ryvmax = 90Q

- Rs = 80Q 70
Va= 80Q+90Q x70mA =119V

e 1

Q Vg,,=1425V
|
|
i
|
i
|

=90Q

i Vs 9, I v, A
e S - 4 e S -
8. Equivalent diagram for calculation of the available 9. Equivalent diagramto calculate the

voltage Va on the final stage of the amplifier. measuring resistance Rv
€) 9 Rwm

Ip=60A Ta=+70 Vc=x15V 5% Is = 60mA

VM =Va (RsxlIs)=11.9V - (80Q x 60mA)=7.1V

Rymax =Vm/ Is=7.1V / 60mA = 118Q

2
LEM 1.5~ 20In
2
1. Rymin -
Rymin

2. 100

a) Rymin
LA-55P Rvmin ?
Vc=15V 5% Ta =+70 Rs=80Q Rymin=50Q
Is=Va/ Rs+Rymin =119V /130Q =91.5mA
91.5A

b) Rvymin=0Q LA305S

Vc=15V 5% Ta =+70 Rs=35Q Rymin=0Q =1:2500

RM =0Q RM
5Q
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Va
Va= Rs+Rymax Xls
Rvmax = 75Q 300A Vc=15V
Is = 300A / 2500 = 120mA
Va= 35+75 Qx120mA =13.2V

Is=Va/ Rs+Rymin =132V/ 35+5 Q =330mA

330mA x 2500 = 825A 2.75X In

Vm =330mA x 5Q =1.65V
3.35

LAS5-P 50Adc

+15V 25 [Py 0.65% 1:1000
50mA  offset +0.6mA/110  (-25~+85 )
25 +0.65% X In = +0.65%
offset +0.6mA / 50mA +1.2%
+1.85%
Ip B
lp=0 VH
3.3.6
LEM -
———————C + R
R M
1. M >
2.
10. Disposition of diode(s) with an unipolar power supply
3.
10
offset
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3.4

r.ms.
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O |
R, R
i
“ i
Y
o Ne
Ru Ru 11. Equivalent diagram for calculation of
primary resistance R
3.4.2 R1
R1
11
1: LV100
Ven = 230V 500V R1
?
a) R1
Ipn = 10mMA
Ip =20mMA
Rp=1900Q 70
Ri=Ven/ Ien- RP=230/10 x 1073- 1900 = 21100Q = 21.1KQ
R1
Pv=In? X Ri=(10mA)? x 21.1KQ =2.11W
R1 3 4
R1=21.1KQ / 8W
Rpt = Rp+ R1=1.9KQ + 21.1 KQ =23 KQ
b) 500V ?
500V
10mA R1
9mMA
r.m.s.
lP= VP/Rpot =500V /23KQ =21.7mA 217X I
10,000/ 2,000 Is=108.5mA

2 Ry max
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Rs=60Q Rymax=150Q Is=50mA

Va Va = (Rs+ Rymax) x Is
= (60 +150)Q x 50mA =10.5V
Rymax
Rymax = (Va/ ls) - Rs=(10.5V / 108.5mA) - 60Q = 36.8Q
500V
C) R1 Rp
Rpf = Rpi (1 +ax A t)
Rpf
Rpi
a 0.004Q /
At
+70 R1 0.5%
70 Rp 1900Q 25 1610Q R1
El Ru =0.5%
E2 50ppm/ x(70 -25 ) =0.225%
Rp
E3=[ (70 Rp- 25 Rp) / Rptot] x 100
=[ (1900-1610) / 23000] x 100 = 1.26%
Rptot E=E1+E2+E3=198%
d) R1
R1 In=10mA
In £0.7% Offset +0.3mA
10000/2000 50mA
25 In £0.7% ..o +0.7%
Offset =+0.3mA /50mA .......... +0.6%
................................ +1.3%
e)
230V
1.98% + 1.3% = 3.28%
2
Ven = 1000V R1
?
a) R1
In=10mA
Ihb=20mA 2XIm
Rp=1900Q 70

Ri= (Ven/ Ipn) - Re= (1000 / 10 x 1073) - 1900 = 98100Q =98.1 KQ
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R1
Py =12 X Ri=(10mA)? x 98.1KQ =9.8W
40W R1=98.1KQ /40w
Rptot = RpP+ R1=1.9KQ +98.1KQ =100KQ

b) R1 Rp
+70 R1 0.5% 50 ppnv
Rp 1900Q 25 1610Q R1
El R =+0.5%
E2 50ppm/ x 70 -25 = 0.225%
Rp
E3=[ (70 Rp- 25 Rp) / Rptot] x 100
=[ (1900-1610) / 100000] x 100 = 0.29%
Rptot E=E1+E2+E3=101%
C) R1
1.3%
d)
1000V 2.31%
230v 1000V
3.4.3 R1
LV 100- LEM ow
1.5 15
R1 10w

34.4
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IGBT (Insulated Gate Bipolar Transistor

LEM



