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Abstract - Solar and wind energy among the renewable energy produce irregular power because resource
is difficult to control. When connected to grid have unstable. However, when the fuel cell system is connected
to grid more stable because regular frequency and output power based on controllable hydrogen energy. To us-
ing fuel cell system in the household, it is important that the safety performance of power conditioning sys-
tem(PCS) and it is important that evaluation method of electromagnetic compatibility(EMC).

In this study, we consider that introduce power-frequency magnetic field immunity test before analyzed that
compare with the EMC of the international standards and KGS AB 934 PC53. Also, we conduct that actual as-
sessment and study on available the quantitative analysis as using complementary indicator.
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Fig. 1. Global investment in renewable energy
by technology, developed and developing
countries.
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Fig. 2. Graph that compare between domestic and
global renewable capacity for electricity
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Fig. 3. Schematic of residential fuel cell system.
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Table 1. Domestic and overseas EMC standards
of PCS for residential fuel cell

Nation Supervisor Code Remark
IEC61000-4-X
IEC
IEC61000-6-X
International
CISPR 14-1
CISPR
CISPR 14-2
Japan IS JIS C 8825:2013
2014/30/EU EN 61000-4
EU CENELEC Directive EN 61000-6
Korea KGS KGS AB934 PC53
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Table 2. Compare between EMC performance
evaluation items by each standards of
PCS for residential fuel cell

No. Evaluation Items KGS | JIS | IEC |CISPR

Electrostatic Discharge
Immunity Test

OO0 |0O0| O

Electric fast Transient /
Burst Immunity Test

3 Surge Immunity Test | O | O | O O

Radiated,

Radio-frequency,
4
Electromagnetic Field o o © o

Immunity Test

Immunity to Conducted
5  |Disturbances, Induced by| O | O | O O
Radio-frequency Fields

6 |Conducted Emission Testf O | O | O O

Power-supply frequency
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Table 3. Test levels for continuous magnetic field

Level Magnetic field strength [A/m]
1 1
2 3
3 10
4 30
5 100
X Special
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Table 4. Verification parameter for 1 m x 1 m T2 7K AF Z2H} 2AHI|7E AFRSI] A
inductive coil Algty,

IEC 61000-4-8 (Y53 AAWE AJ) &£&
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2 3 345 At A& st FEZYE o9 #H
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Fig. 4. Schematic of calibration of the standard
coils.
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Fig. 5. The image of inductive coil calibration.

Table 5. Evaluation value of current for 1 m X
1 m inductive coil

Level Magnetic field strength | Evaluation value 1 m x — b AT e
i EUT
[A/m] 1 m coil current [A] ~ f " ..ci_.’_ﬂ_i_
-
1 1 115 t 4
2 3 3.45
3 10 115 . _
Fig. 6. Schematic of set-up for table-top EUT.
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Table 6. Test results of power-frequency mag-
netcic field immunity for PCS of
600W class residential fuel cell system

No. Test Criterion Results
21 .Level 2 A norm.al A
Fig. 6. left operation
29 . Level 2 A nonnfll A
Fig. 6. middle operation
23 'Level 2 A normfjll A
Fig. 6. right operation
3 .Level 2 B norm‘al A
Fig. 6. left operation
30 . Level 2 B norm.al A
Fig. 6. middle operation
33 'Level 2 B nonnfll A
Fig. 6. right operation
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Fig. 7. Schematic of evaluation to variation of
frequency.
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Fig. 8. Graph of test result that variation of fre-
quency in level 2 and 3.
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