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1. The major EMC /EMP simulations and optimal design examples;
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Major Details, examples Remark
-3 D antenna pattern simulation | 2D view Similar ability
on the above deck or airplane. 3D view Excellent abilty

-EMC Interference analysis
-Counter measuring

Intermodulation L

Excellent ability

Blockage area analysis BAM . Similar ability
HERP S Similar ability
HERO tmmlll _ Similar ability
RADHAZ analysis Biciii

HERF i Similar ability
RF_Burn * Excellent ability
Internal EMC analysis , on site | RE/RS el Excellent ability
test and counter measuring CE/CS _'m Excellent abilty

-EMP generation;

EMP simulation and field test
(HEMP, HPEM)

-EMP coupling ;
-Induced voltage;

_Structural attenuation - e

KTl unique technology
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2. Optimal antenna allocation

2D radiation pattern

Tot-gain [dBi] 0z

Taot-gain [dBi
15.8 MHz ot-gain [dBi]

16.8 MHz

14 < dBi< 104
Max gain Phi:60

H1_3.out ' 4.5 dBi< 571
Phi- 360 :
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2-1. EMC & EMP analysis

Intermodulation and noise margin (CST EMIT 4.0, 4NEC 2) RIA Tool (KTI)

4 Radio Interference Analysis x
Optinization RADHAZ
Excel Open & Top Side
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x
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v Input parameters;

- Tx output power, Modulation, Antenna gain. Frequency, Tx-Rx distance.....

- Rxantenna factor, cable loss, Local oscillating frequency. LNA gain, BPF......
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3. Top side analysis
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4. RADHAZ examples;

RIA Tool (KTI) HERP/HERO/HERF

4 Radio Interference Analysis

Excel Open © Top Side o f —?‘ADHAZ

OBJ Open kT Antenna & Path L * Select Tp Set Range
Excel Save & RADHAZ F— select |
T

Tx/Fix DI Crthoganal
@ Statistical Average 1o D o a8  FulTp -
Hi 5
© MIL-STD 461G Near Field Loss Sensiivty Lavel (Pl 1. Frequency & Sensituty
1. Frequency & Peak Power &
" For Navy surface ships 0 a8 Analysis_| Fundamental | 300 MHz v
‘ Fungamertal |10 [Mhz -] Tw/Rx Cable loss
Test 5
- ) vy | e -
Peakpower [ [Bn ] # Harmonic 0 [ E— | sensiviy | [@n =

C Out of T main beam pattern
[ occusied g [180 e =] Path Loss ( _‘

5 e
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RFBurn (Current density distribution)
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5. Internal EMC analysis

- RE(Radiated Emission) RS(Radiated Susceptibility)
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6. Comparison table of various military standard vs commercial sfa
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MIL STD 461F/ G BV VG 95373 NATO AECTP-500 4th He &8 37 |
=¥ S 11. 2011 (24F)

CE 101, T4 #44, 3062-20k6H2 LAOIG, LAD2G, SA0SG, SFO3G | LA 01G, 30Hz- 10kH230MHz NCE 01, 7 4, 30Hz-10cH2 IEC 51000-3-2

CE 102, T {1, 10cH-0MMz SF04G, LFOSG LADIG, 10k-300MHz NCE 02, T4, 10cH- 100 CISPR 22
-30HZ-30MZ100AHR S0GHE NCEQS, T8, U= 3 MO, WHz- 1500z CISPR 22
- 30-4068uA

NCE 04 Evpemadtesnsant T8 M T I M XY 1EC 81000-4.4, EFT

CE 105, DEEILE, 10cHz-19GH NCE 03, SHEAL}, 10Mz-18GH: EN 301-485-XX, 300-328

€5 101, T4 H M, 30Hz- 1500 SF1, 30Hz- 3002 LFO1G3, 30421 506z NCS01, 30Hz-106Hz, NCS 11 BB ) IEC 61000-4-13, 16 1EC 60945 510
LF1,LF2 3vims LF02G, 10k-400MHZ NCS02, 7 0f B &1 %4, 30H2.50Hr IEC 6100045
TETA

C5 103, DALY IM, 1502-10GHz, B3 7| K. NCS03, RFEIL} SHAFIM, 1502 10GHz EM 301-488.XX_ 300-328

C5 104, DL} Reyec, 3002-13GHE NCS 04, CHE] L} Reyaction, 30+2.18GH2 EM 301.458-XX, 300-328

CS 105, RELE, Cross M, 30H2-18GH2 NCS 05, DHEIL} Cross M, 30HE- 183G EN 301.483.XX

CS 106(F ), Transentpowe leads, GOJ A4 447§ LFO4G - nano second: puise NCS10, Bt S A X] W ByEE 2| IEC 81000-4-4 INS 4040 T YT}

©5109, Structirs Cument S0Hz-100GHz NCS 05, Structure Curent, S0Hz- 100HZ

CS114, BCI, 10xHz.200MH2 LF 02G NCS07, BCI, 10842 200MH2 IEC 5100045

CSUSEC!impuise, TUOF HRBA T | LF 036, sano 213 Puise LFO4G, uS pulse 1EC 51000-4-4, INS 8040

CS 115 Damped sinusoidd, 10Hz-100M2 LFO4G, us puke NCS08, 3 LA TF ME, 1004z 100MH IEC 61000-4-12

CS 117 Lightning, cabie & poweriesds, 4177 NCS 08, Lightaing for sircraft, 30Hz/ minute IEC 61000-4-5, Surge

RTCA DO-160,Sec 22 578 5hH 2174

€F7), 24T ATV X 2|

*APE IR VT FULEE

CS 118, ESDI 451G AT, IECR B R NCS 2 ESDI HTIN IEC 61000-4-2, ESD

RE 101, MF, 30H2- 10062 SF2, 60HZ/puse SA02G, 30Hz- 100K SADIG: 30H-200K | NIRE 01, MF, 30Hz- 100kHz IEC 61000-4-8.9,10

RE 102, E-fels, 10kH213GH A2, 14 10MHZ SANMG, 10k-18GHZ, SAD2G: 10k-XM | NIRE 02, E-fiedd, 1082.13GHz CISPR 22

RE103, SHEIL} Sparkae, 10kM- 13GH SA01G, 02G, NREO3, SHE{L} SAH, 1002-18GH? EM 301.488.XX, 300-328

RS 101, MF, 30Hz-100kHz SA 1/SF 1, MF 30430 NRS 01, MF, 30H2- 90062 IEC 61000-4-8.5,10

RS 103, E-fiels, 2MHz-BGHz, 1Vim — SF 213, 14¢-10GH SFO4G, 30M-18GHz NRS 02, E-fieid, S05Hz-18GHz IEC 61000-4-3, CISPR 24
1W0vrm

RS 103, Rever. Chamber, 202 18GH2 SAE J1113/27, IEC 54000421

TRTYENaT -

g2 0 | NRS 04 DO MP) o XPMUIS AME IEC 610004-8.9,10
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6-1. Key feature of MIL STD 461G change

T &Nl MAtI 2HH Aol A 4 21 MILSTD 461F7F B-=2| DEF STAN 59-411, NATO2| AECTP-500 & F &2 1 &3
HAp7| oo cet HEH el Q&2 Fehs 2O MILSTD 461FE GE 1 E.
=~ MILSTD 461G2| =2 HZA W 8;
1) CS 117327} LI 2 RTCAIDO-160G THAS HIE o 2 7+ H2|A|™ =7} DO-160 section 22 S HIEH S 2 XY
2) CS 118, ESD A|& 227} MIL STD 464C ESD Al 0t 915« Al 2f|'®H |EC 61000-4-22F 2 S
3) O] 71 ZHH|(NDI) L Q| 28 7] 7|0fl CHS EMC Al & & (A4.2.4). SD 20| 2t EMCAE R /2] 2E Al 8+
4) B &EFH|(Cl), 2| =FH| 0| CHe EMC Al E 27H(A4.2.4.1)
SEMCEERAS A URMA e o A2U%M XA
- A2 EMC A&, CHBF EMI= Class B8, EMS Level 3 EE= 4
-FAHYO| AL LR, KRS MBS0 SHE 7|17| A+ A%
(5)2+= FH|(GFE)0i| CHet EMC Al (A4.2.5)
- AM Ao HI|E EMC 1S BHEA|7| &, & H| EAHHE(6.3)

(6) CH-22, T3 7] 7] CE A|# 0| THs 81 Fl(Ad3)
I

J|EUSNHERY MEO 2 th7|7], (182 7|7| CE 102AI210] E7H5 HOLE, SAF E2ZES 0|83 57

-TTr O o

1

(
(
(
(

ZCH R HE

- [H'<'547|7|9| 7=|O odII- A|o-| O|I—|(A4.3)
SCHE 7|7 o - 27] M2 7], ciE ups, EH04EE1/%”S7I/¢.HH7S A, o 2| o|Cf
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7. EMC engineering procedure

=, EMC managementplan
= _Site survey report
Engineering = EMC matrix analysis report with simulation and modeling
Plan = _Evaluation of Zone allocation plan
= Specification to be applied for each system
= Risk assessment report with world wide faults survey
— i

@ Specifications of equipments EMI/EMS requirement

= Performance criteria

Procurement @ _|nstallation instructions, Cable layout, segregation, cable tray..
= _Controlling for EMC test report, declaration of conformity

= FAT report j

\
=~ Check on drawings of EMC relevant parts
(Earthing, bonding diagrams, cable trenches, trunking diagram,
cable classification and segregation plans)
= _|nstallation audit & supervisory with check list
= Renew of EMC design and engineering

™

N
= SAT report N\

= As built drawings

@ [nstruction for future extensions and renovations

= Maintenance procedures, inspection schedules, spare parts
management

=~ EMC countermeasuring if system malfunction on final acceptance

\

Commissioning

-9-
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8. Military EMP and EMC test & certification body, ISO 17025

Ronea Laboratorny Heeneditation Scheme

e X MW B . KTI60

HOASEEHDS . 1101110814172

(2= ngHs)

A Y A X F7E FFA B AZ|I2Y 58-10
ZH = 3 Y X 20029 48 1Y

o™ 8 E 77 20164 58 9% ~ 20201 53 8Y
QHEO U WP LS

o 8 o 2017d 119 17¢

M7 718g IF7tEE7|2Y M 23 = UL KS Q ISO/IEC 17025:2006 Of
o|7sto] IZHIAAE7|H22 QAFELICE =B ISOILACIAF LT
(2009.1.8)0f| SE HiRt Zo| QHE FOof U Helof ChEt 7iEX sHat AlF7|
Ao| BEUZAGAMAHO| HFES HRLCh

-E ol
o3 01 8 7l ARD

(Korea Laboratory Accreditation Sq %Wotji

HRUHIF(KOLAS)E SAHAME I A FHAHAN(ILAC)Y HEAHHH(MRA) MA2|FYLct,

-10 -

AN 3 A

Certificate of Designation

A\ AW & Designation No.) : KR0023

718 (Name of CAB) : BR}F7|€ATF4

(Korea Technology Institute Co., Ltd.)

FAhAddress) : A7) E BFA EAHYE A7|4AF 58-10(44E )
(58-10, Sagiso-gil, Docheok-myeon, Gwangju-si, Gyeonggi-do, Korea)

, AAMZE, v SMRAUSA
Vietnam MRA)

A @ ¥k Saope of Designaty H, A
MRA), ¥ Eg

A H &5 (tems of Tests

A 718E THA, 4583958 % 180/IEC17025:200500 o)&te] w4
FA71AAF A9t APATE sk 71geE AR

This Laboratory Is accredited and designated in accordance with the
provisions of Radio Waves Act and International Standard ISO/IEC

17025:2005.

2018. 5. 2.

FTdARATHA
National Radio Research éggz’:?y! ‘

et LA O
Ministry of Science, ICT and Future Planning
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9. HEMP simulation examples ;

Simulated by KTI EMP CORD

B8 km_HemP - 0O X
SR (v
[ NRIE [TEEI [degrees | -
[EEE [TBITST fewews | |\
x4 & x5 %6
-BW D5 UK(HOB km )
@ S50km ¢ Bkm ¢ 100km  170km
 user [50_ [ km
~BEQ 45 QU JIE S
C 10k @ 10k C 1k C 01k C user
| YC 20t yield ) [10 [ &
[ B [Mev
[ ScaleHeight [0 | km
| ssAa2 [0 | ns
| srRAZ  [AT [ ns
| Source Min ~ [40 [“km
| Source Max [ | km
nE0 HE BN

001 (R AORIIHS HZ 28
HOI01 (8 ZO0KY KDL ARE MAW S
D0 08 O 29| A2 02 B8
A2 BLEHE

THEY +3 28 8%

¢ Ver  Hor & Sum
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10. Induced voltage and current simulation on the antenna and cable

KTI_HICT Antenna

. KTI_EMPCORD_ANTENNA - [m] X
HEMP induced voltage/current calculator onto antenna
HEMP induced voltage/current calculator onto antenna

Impulse response amplitude g KTl Impulse response amplitude
— Transient current < —— Transient current
Antenna Length | (m) d Antenna Length | (m)
SR T
Antenna Diameter d (mm)
Antenna Diameter d (mm) d
Choose monopole or dipole = - <
l £ Choose monepole or dipole P
5 5
o o
Choose voltage or current Choose voltage or current
Transient current v Transient current
13782 A
Choose waveform parameter | Details Transient current Choose waveform parameter | Details
ORI TV-2830 7] 882 A [ORNL-TH-2830 v
Reset 100 150 200 280 Reset
Time (ns)
P - o x : KTI_EMPCORD_LOOP_CABLE
| HEMP induced voltage/current calculator onto cable HEMP induced voltage/current calculator onto loop cable
| Impulse response amplitude i i i
KT P P! g ] KT Field to wire loop coupling
d \
: Height of burst point (km) Elevation angle 8 () Height from ground to cable (m)
. — 1
Height from ground to cable (m) Azimuth angle © (°) i (k.
| . —— Length of cable (m) + - ~e—g
Choose waveform parameter  Details Frequency (MHz) z | . =
IEC G008, MIL-STD-464 E IEC-7IC. Baum ] = Choose voltage or current =
g Induced voltage ~ g
Choose voltage or current 3 g
* HEMP Transient cument Choose impedance (Q)
Choose impedance (1) Transient current 502
H N e 123A
HOB Parameter
v L TIERD O Choose HEMP waveform = Details @ User define
M 10014
i !
4 Over head line 0 2 4 5 8 10 01 1 10 100 1000
| Reset Time (ns) Calculation Reset Frequency (MHz)

5.
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KTI’'s EMP/EMC work sco

RF, EMC, EMP 3D structural analysis

High power radar
radio hazard analysis

-Shared site analysis,
-Radio hazard estimation.

2 -Inter modulation & antenna
i optimal allocation.

ISO 17025 TEST LAB.
MIL 461G, 188-125, 220C

EMC/EMP HPEM risk analysis
Risk analysis & e 7y for the railway
Counter measuring : KT/ :

HEMP simulation, hardening
shelter design, construction &
¥ verification test.

High power overhead
line E & H field simulation

Here we, KTl are. World top class engineering since 1987 and you could meet a more details on emp.re.kr



