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A Study on Method of Minimizing EMI/EMC for Naval Vessels
MOSCOS-ES Antenna System
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Abstract A naval ship's weapon system is operated in limited space. Electromagnetic waves generated
by these systems may be limited in operation due to unexpected electromagnetic interference between
equipment. To prevent this situation, countermeasures against electromagnetic interference are
established and managed from the design stages. Although electromagnetic analysis is performed to
optimize an antenna in the upper-deck area, it causes a fatal problem due to unexpected phenomena.
This study analyzed the cause of lost target information in a specific direction according to
electromagnetic interference between MOSCOS-ES in a Naval Ship. We also studied how to minimize
interference between the equipment. Based on this study, it is judged that research is needed on the
antenna arrangement plan with consideration of the marine environment. In addition, design efforts are

needed to maximize the performance of the equipment in complex situations.
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Fig. 1. Target Disappearance in Electronic Warfare
System
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Fig. 2. EMI/EMC Control Process in Naval Ship
Design Step
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Table 1. Design Requirement for Minimization of ojUA] REF AT 799 AR BAES S5t

EMI/EMC

Recommendations Considerations

Each Antenna
Shaded Area
Shaded Area

EMI Minimization

Existence of Shaded Area

Antenna Placement

Separation Distance from Ship
Structures

Cable Length
Effect of Exhaust Heat

0.05 A Minimum

Dismissed of Signal

Temperature of Antenna

Heli-Deck

Installation Restricted Area

Minimize Risk of
Electromagnetic Radiation

EMP Protection

Human / Fuel / Weapon

EMP Filter

EMI/EMCE £41517] YeliAl= HA ] o FE &
Qlstofof ol=t] AFut/aFu} BAE Foto] ALk
Fo A% gt 41719 AU o8t Eg.(1)
3} o] £-42417] Ato]9] 7HY of-R-(IM, Interference

Margin}g AKX 4= QlcH2l.
IM= Ppy+ AD+ TC— RX )
Where, Pry denotes Power of Receiver, AD

denotes Antenna Decoupling, TC denotes Total
Correction Factors by Harmonic or Antenna

Coupler, RX denotes RX Sensitivity.
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Where, P,(Fy;) denotes harmonic average power,

= P(F,;)+ AlogN+ B

P(F,;) denotes normal frequency average power,

A, B denotes constant of particular transmitter.
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Table 2. EMI/EMC Design Criteria

The Number of Lost Target Degree of Interference

Little Interference MILD
Partial Loss MEDIUM
Total Loss SEVERE

Table 3. EMI/EMC Design Criteria

The Number of Lost Target Degree of Interference

Less than 20 % MILD
20 ~ 60 % MEDIUM
More than 60 % SEVERE
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Fig. 4. Interference Interval at Naval Ship's Left Turn
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Fig. 5. Number of Target Loss of ES Equipment due
to Electromagnetic Interference
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Fig. 6. Electromagnetic Interference Section during
Naval Ship's Turning
(a) Turn for Port side, (b) Turn to Starboard side
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Fig. 7. Course of MOSCOS Antenna Main Beam
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Fig. 8. Course of MOSCOS Antenna Main Beam
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Fig. 9. Course of MOSCOS Antenna Main Beam
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Table 4. Specification of Broadband Field Meter.

Name NBM-520

Field Type E-Field

0.1 ~ 9,999 V/m

EF5092
(300 kHz ~ 50 GHz)

Measurement Range

Prove for Radar

Efield [dB]

Angle

Fig. 10. E-field Strength with Modified Angle of
MOSCOS Antenna
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Fig. 11. Broadband Field Meter NBM-520
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Fig. 12. Angle Change According to MOSCOS
Antenna Movement

Fig. 13. Number of Target Loss of ES Equipment due
to Electromagnetic Interference (Primary
Improvement)
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Fig. 14. Electromagnetic Interference Section during
Naval Ship's Turning
(a) Turn for Port side, (b) Turn to Starboard side
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Fig. 15. E-field Strength with Modified Distance of
MOSCOS Antenna
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Fig. 16. Distance Change According to MOSCOS
Antenna Movement

3.2 84 EMI A|&mIt

QHEIU ¥iA] & s}E E3] MOSCOS WS Auf
Z|etal MOSCOS-ES 7t 7Hd9] A=E &Rlsty] 4]
AM AEE FYPotaon, -9 A3 7F T 7L
< Hasholr] Yo AgolA T g2k 502 S5t
k. QL Aufx] & -9 A35] Al HAF7] 7] ot
2 HAE AAY 14 A4 JHSE of Fig. 170 YEE
wich QFEV Aefz] &, mE w9lollA MILD g9o&
FAEO] ZHIAo] HASIASE ERISH. ol 1t
o] IR =L} SYshe 459 g 2 HES H|
BIA] = =79] 7H4dolH, SEVERE ¥ MEDIUM 9%
oA} Zo| #4 AL TASH] Y= A SRIsISiT

2= &0 AE T 0w

Fig. 17. Number of Target Loss of ES Equipment due
to Electromagnetic Interference (Secondary
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Table 5. Results of EMI Test

azimuth Max. - min. azimuth Max. - min.
) PORT STBD () PORT STBD
0 33 24 180 16 21
10 29 37 190 11 14
20 21 19 200 35 12
30 5 23 210 24 32
40 2 20 220 12 18
50 37 19 230 14 21
60 6 15 240 12 11
70 38 31 250 21 14
80 15 27 260 8 21
90 31 21 270 5 28
100 7 10 280 3 12
110 3 28 290 11 11
120 28 21 300 24
130 22 18 310 34
140 27 17 320 20 19
150 21 14 330 11 24
160 7 15 340 21 21
170 21 35 350 27 32
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