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EMC Test System
by Nobuhiro HIGAKI, Masahito KAWAI, & Hirofumi NAKANIWA

An EMC (ElecroMagnetic Compatible) system has been newly employed to test large-output pumps and water supply systems oper-
ated under actual load conditions. The shielded room of this system features a design which fully considers the use of water. It includes

a pump operation facility whose features and capabilities are unprecedented in other such test systems. and whose interior has enough

space to allow testing of large-scale machinery. Moreover, the system’s power source facility and EMC test apparatus make it possible

for conducting EMC tests on high-current capacity equipment and pump products for export.

Keywords: EMC, EMC test, Shielded room, Immunity, Emission, Ground plane, Main terminal interface voltage, Electrostatic discharge immunity
test, Electrical fast transient/burst immunity test, Surge immunity test
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Table 1 Specifications of shielded room

WA (RS XEXES)

Room dimensions (D X W X H)

100 m X 53 m X4 m

BEAAE (<@ S)

Door dimensions (W X H)

25mX25m

R L 2~ Gl 56

Shield effectiveness

100 dB at 100 kHz~1 GHz
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Entrance for equipment under test 09-83 02/225
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Fig. 1 Plane view of shielded room
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Photo 1 Inside
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Photo 3 Floor structure
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Photo 4 Overview of water tank
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Fig. 2 Water tank
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Photo 5 Emission test equipment
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Table 2 Specifications of power supply
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AC regulated Output type Three-phase
power supply four-wire system
(Y-connection)
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&ARHIITES 36 kVA

Output power
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Maximum output voltage “v

AR T

Maximum output current 100 A
186 1 5 B :
Commercial Output voltage 200V ) 09-83 06/225
power supply i BE6 1 3Ia=7 1 kER¥EE

Output current 100 A Photo 6 Immunity test equipment
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Table 3 Specifications of EMC test equipment

BRI H Bk B - P
Test item Specifications Application standards-Laws
SR o 51t e 7
FRBRT FE JE  H R 150 KkHz ~ 30 MHz
T Frequency range
w0 | M EE HBelkE— I PK/AV/QP T fig
= g Main terminal interface voltage Detectors Peak/Average/Quasi-Peak S SR NCIR
~ £ | measurement TR g %X\}:ﬁ Llulék‘Ai'dl\: ;
m g PEEALL TR 058 1] s « ectrical Appliances an
N'g LISN (Line-Impedance Stabilization Network) ACS00 V74 % 100 A Material Safety Act
N2 Ny —————
= T B AR DY _ CISPRI4
= ; 30 MHz ~ 300 MHz
H e Frequency range
Noise power measurement WEE—F PK/AV/QP 1 fig
Detectors Peak/Average/Quasi-Peak
i AU BR ) L -
Electrostatic discharge immunity test Output voltage +02kV~30kV IEC/ENG1000-4-2
. . o VA AR
T7ARET Y2y FS=ARRE | Ouiput voltage +02kV~48 kV
Electrical fast transient/ - -4-
2 | burst immunity test CDN%HE AC85 V~500 V/50 A max | LLC/EN61000-44
‘L g Internal CDN (CDN : Coupling/decoupling network) | DC125 V/50 A max
> W 2B
k=1 . MBI +05kV~15kV
g| BT Quiput voltage IEC/EN61000-4-5
4 £ | Surge immunity test CDN# it AC600 V/50 A max 4
~ Internal CDN (CDN : Coupling/decoupling network) | DC60 V/20 A max
WL L
. +02kV~40kV
T A ¥ 75V A ) A4 Xk Output voltage
Rectangular-wave impluse noise test CDN %4t AC90 V~ AC500 V/50 A max JEM TR177-2003
Internal CDN (CDN : Coupling/decoupling network) | DC250 V/50 A max
DC/AC/AC+DC¥E—F
T R DC/AC/AC+De mode 50 uA/500 4 A/5 mA/25 mA
Leak current measurement —F
AC peak®— K 500 4A/1 mA/10 mA/75 mA
AC peak mode
BT
MEE AC 020~500 kV, 500 VA
» Testing voltage s
2 BERS [ mE DO SN e
SE:! Withstanding Testing 0.20~5.00 kV, 50 VA Electrical Appliances and
N B esting voltage .
O | s 38 voltage test = Material Safety Act
PR )i
Insulation voltage C 0.01 mA ~100 mA
. . urrent
withstand testing T DO
ot W N
AR HUABR Testing voltage 50~1200 v
Insulation ppees
resistance test | JUERDH 0.10~9999 MQ
Measurement range
(BRFE BT IR T <<yl S>>
i 2d : BUREA TR (16100 V, 3200 V %)
L/P : g, JREE
FEEE : fili#1 :
TKBH : fiti %2
T, P fiii %3
[dB(uV)]
90 F
s f
70
E~ Final Result
60 3
[ I --- LA Phase -—
£ oG No. Frequency Reading Reading c.f Resul t Result Limit Limit Margin  Margin
2 50 b P AV 0P AV (2 AV g I\
k¢ £ [MHz] [B(uV)] [dB(uV)] [dB]  [dB(uV)] [dB(uV)] [dB(uV)] [dB(uV)] [dB] [dB]
A | 1 0.23617  52.8 21.6 0.3 53.1 21.9 68.2 60.1 151 382
F 2025523 525 205 0.3 52.8 20.8 67.6 593  14.8 385
f WWWWMWM‘IW 3029631 50.7 189 0.2 50.9 191 66.3 57.6 154 385
0L 4032612 496 17.9 0.2 198 181 65.5 6 157 385
3 | 5 037871 4313 16.6 0.2 485 16.8 64.3 5.0 158 382
F 6 0.4009%  47.7 16.1 0.2 47.9 163 63.8 544 159 381
20— A » 7045777 46.2 4.7 0.2 16.4 14.9 62.7 530 16.3 381
F 8 046825 458 14.4 0.2 46.0 14.6 625 527 165 381
5 9 048152 453 14.0 0.2 455 14:2 62.3 524 16.8 382
10F 10 0.55764  40.9 10.4 0.2 41.1 10.6 56.0 46.0 14.9 354
0 E ——— LB Phase —— X X . . X X
015 050 0o S0 100 2000 Yo Frequency Reading  Reading c.f  Result  Reqult Légn Ligit Maégm Vargin
AR [MHz) [MHz)  [dB(xV)] [dB(gV)] [dB] [dB(uW)] [dB(xV)] [dB(uV)] [dB(uV)] [dB]  [dB]
b ogd M B T T T Ty B g
<PSOU-LTH > DA i . 3046142 407 1001 02 40 103 627 520 218 4206
BEEfE (QP) L~ Z(LA.PK). L~ (LB,PK) 4048793 401 9.7 0.2 40.3 9.9 62.2 B3 a9 i
Sy e bEEKMLY o bERML PiER B & b 21 B o3t omob
—o— Wik L ~L-QP (LA) Wik L ~OV-AV (LA) .5 39. 9. . .3 . 56. . . 36.
Sl N 7 053008 385 8.6 0.2 38.7 8.8 56.0 460 17.3 372
—O— Wik L AP (LB) Wi L~V -AV (LB) 8 036679 364 7.1 0.2 36.6 73 5.0 46,0 194 3817
9 050784 340 5.5 0.2 342 5.7 56.0 46,0  21.8 403
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Fig. 3 Sample of measurement
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