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Requirement Description
CE101 Conducted Emissions, Power Leads, 30 Hz to 10 kHz
CE102 Conducted Emissions, Power Leads, 10 kHzto 10 MHz
CE106 Conducted Emissions, Antenna Terminal, 10 kHz to 40GHz
CSs101 Conducted Susceptibility, Power Leads, 30 Hzto 150 kHz
CS103 Conducted Susceptibility, Antenna Port, Intermodulation, 15KHz to 10GHz
CS104 Conducted Susceptibility, Antenna Port, Rejection of Undesired Signals, 30 Hz to 20GHz
CS105 Conducted Susceptibility, Antenna Port, Cross - Modulation, 30 Hz to 20GHz
CS106 Conducted susceptibility, transients, power leads.
CS109 Conducted Susceptibility, Structure Current, 60Hz to 100KHz
CSsi114 Conducted Susceptibility, Bulk Cable Injection, 10  kHz to 200 MHz
CS115 Conducted Susceptibility, Bulk Cable Injection, Impulse Excitation
CS116 Conducted Susceptibility, Damped Sinusoidal Transients, Cables and Power Leads, 10KHz to 100MHz
RE101 Radiated Emissions, Magnetic Field, 10 kHz to 100KHz
RE102 Radiated Emissions, Electric Field, 10 kHzto 18 GHz
RE103 Radiated Emissions, Antenna Spurious and Harmonic Outputs, 10  kHzto 40 GHz
RS101 Radiated Susceptibility, Magnetic Field, 30 Hz to 100 kHz
RS103 Radiated Susceptibility, Electric Field, 2 MHzto 40 GHz
- RS105 Radiated Susceptibility, Transient Electromagnetic Field
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= AIERFHAE : MIL-STD-461E A= MEI|E i Surface ships
Requirement Applicability
Equipment and Subsystems Installed
::nt;llcc))\r/]v’ir?g; Louached From e CE |ce|cE|cs| cs |cs|cs| cs |cs|cs|cs|RE|RE|RE|RS|RS|RS
101 {102(106(101| 103 (104|105( 109 (114/115(116|101|102(103|101({103|105

Surface Ships A|L|A|S|S|S A|L(AJA|A|[(L|A|A]|L
Submarines A|A|L|A|S|[S|S|L|A|L|A|A|A|[L|[A[A|L
Aircraft, Army, Including Flight Line A|A|L|A|S|[S]|S A[lA|A|A|A|L|A[A]|L
Aircraft, Navy LIA|JL[A|S|S|S A|lA[(A|JL|A|[(L|LJA|L
Aircraft, Air Force A[L|A|S|S|S AlA|A AlL A
Space Systems, Including Launch A[L|A|S|S|S AlA[A AlL A
Vehicles
Ground, Army A|lL]J]A| S|S]|S AlA|A A|lL|L|A
Ground, Navy A|lL|A| S|S|S A|lA|A A|lL|A|A|L
Ground, Air Force A|lL]J]A| S|S|S A|lA|A AL A

A : Applicable

L : Limited as specified in the individual sections of this standard

= S : Procuring activity must specify in procurement document

(F=)ote|-23  www.i-spec.co.kr



| =
| = QP T

=i

— |
LL

m AIEAFHAE : MIL-STD-461F AlYES MAI|= 7 Surface ships

Equipment and Subsystems Requirement Applicability

Installed In, On, or Launched From

the Following Platforms or CE|CE|CE|CS|CS [CS|CS|CS | CS [CS|CS|CS|RE|RE|RE|RS|RS(RS

Installations 101|102|106/101| 103 |104{105(106 | 109 [114/115[116{101|102|103|101({103|105
Surface Ships A|A|L|A|S|S|S|A|L|A|S|A|A|JA|L|A|A|L
Submarines A|A[L|A|S|S|S|A|L|A[S|L|A|A|L|L]JA|L
Aircraft, Army, Including Flight A|A|[L|A|S|S|S A|lA(A|JA|A|L|A|[A]|L

Line
Aircraft, Navy L|A|[L|A|S|S|S A|A|A|L|A|L|L|A|L
Aircraft, Air Force A|L|A|[S|S]|S AlA|A AL A
Space Systems, Including Launch A[L|A|[S|S]|S AlA|A AL A

Vehicles
Ground, Army A|LIA[S|S]|S AlA|A A|L|L|A
Ground, Navy A|JL[A[S|S]|S A|lA|A A[L|AJA]|L
Ground, Air Force A[L|A|[S|S]|S AlA|A AL A

A : Applicable

L : Limited as specified in the individual sections of this standard

= S : Procuring activity must specify in procurement document
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=  ANEAHAE : MIL-STD-461D & MIL-STD-461E & MIL-STD-461F A& = Hiul
® MIL-STD-461D ® MIL-STD-461E ® MIL-STD-461F

Equipment and Subsystems Requirement Applicability Equipment and Subsystems Installed Requirement Applicability Equipment and Subsystems Installed Requirement Applicability
Installed In, On, or LU,OIL,O[L&III‘:hedmeﬂLE alalalal ol al al alalal al =) =] = =] =] = In. On. or Launched From the
Following miacioms or  |28]a|2]al8]a]ala]a]lz]ala[z[alg] | Pl s |8 2 g 2 £ 22 4 2R S B2 E | Felevine Beoms oo -
Installations clala|al|s|ala|elale]|E]|ale]s]2|al RN R (2
Surface Ships A|la|L|A|s|s|s A A|AA|L|A|A|L Surﬁice.ihjps ALIAIS|S|S AJLJAJAAILIAAIL
Submarines alalelalelslsln]a alalalo]alals Submarines A/AILA[S|S|S|L|A|L|AJA[/A/L|/A[A|L Surface Ships AAlL|a|s|s|s]|a sjajalalL(alAlL
Aireraft, Army, Including |a|a|n|als|s|s| |ala|nlala|n|ala|n| | Abcrafl Amy, hcluding FightLine |A| A4 L|A|S|S|S| |A/AJA[A/ALAJAIL Submarines AlALIA|S|S SIAIL AISITRA ALITJAIT
Flight Line Aeraf, Navy tlaltlalslslsl lalalalolalnlnlals Aircraft, Army, Including Flight Line |A|A[L|A|s|s [s alalalajajLfalalL
Aircraft, Navy Lialn|als|s|s| [alala|via|n|u|aln A]'mraPL‘i\i[Furce alLlalsislsl (alalal lalLl 1= Aircraft, Navy LlalL|als|s|s alalalrjalr|z|al
Aircraft, Air Force Alnlalsis|s| [alalal |a|n] |a = - - - - Aircraft, Air Force AlL|a|s|s|s alalal |a|L| |a
- Space Systems, Including Launch ALA|S|S|S AAlA AL A -
Space Systems, Including A|L|A|S |5 |8 A|A|A AL A Vehicles Space Systems. Including Launch A|L|A[S|S|S AlAA AL A
Launch Vehicles Vehicles
Ground, Army alvlalslsls]| |afen] |ale|n]a Ground, Asmy Lia|S|S|S] Jajaja] |aJLIL]A Ground, Army alL]als|s]s ala alL|r]a
Ground, Navy alrijals|s|s| [a] |a] |alv]u]a|L Ground, Navy AlS 5|5 AfalA] |A|LJA[A]L Ground, Navy A|L|A|s|s|s AJAlA| ALjAAIL
Ground, Air Force AlL|A|s|s (s AlL|a AL A Ground, Air Force A/LIA|S|5[S8 AlAlA AL A Ground, Air Force A|L|A|S|S (S AlAlA|l JAIL| |A
A: Applicable . .
©® MIL-STD-461D & MIL-STD-461E =Q2H A L : Limited as specified in the individual sections of this standard
THHowoHo S : Procuring activity must specify in procurement documentation
2 o <o - Sik
ns KE 461D 461E 461F &
CE101 B 0T B .U B 0T
Pk CS101 f KB:: X\ 2 30Hz ~ 50KHz 30Hz ~ 150KHz A -
K>= CS114 r] K B:: X QJ 10KHz ~ 400MHz 10KHz ~ 200MHz a --—--
RS103 f KB:: X Qu 10KHz~40GHz 2MHz ~ 40 GHz “n AU RKB KE
Surface Ships CE101(A) CE101, U,CS115(A) CE101(A), CS106(A),CS109(L),CS115(S)
5 Submarines CS115(L),CS116(A),RS101(A) CS106(A),CS115(S),CS116(L),RS101(L)
K
K> Ground, Army CS115(L),CS116(L) CS115(A),CS116(A)
Ground, Navy CS115( & ),RS101(L) | CS115(A), RS101(A)
< o\) Ground, Air Force Cs115(L) Cs115(A)
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=  AIEHFHAUE : CE101 - Test set-up

2m
LISN RTN
POWER
EUT [ . HOT SUPPLY
J
Control
Room
EMI
Receiver

Flgure CE101. Test set up
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] AIBAFHHE : CE101 Limit - DC system
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B0 : LIMIT SHALL BE DETERMINED AS FOLLOWS: :
- 1. Ferload currents = 3 amperes, use the imit n
- cLrve as shown. I
? 2. For load currents between 3 and 185 n
= amperes, relax the limit curve by 20 log (T/3). H
= 3. For load currents =185 amperes, relax the .
50 - limit curve by 35 dB. H
7\13 : H

10 100 1k 26 10k 100k

Frequency (Hz)

Figure CE101-1. CE101 limit for submarine applications, DC.
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m  AIHAFAHAE : CE101 Limit - 60Hz system

RN [ T T 1T IIll [ [ T T I1]
l l | | | | | l | LIMIT SHALL BE DETERMINED AS FOLLOWS:
Input power < 1 KVA. fi— 1. For equipment and subsystems operating < 1kVA, use the
limit line connecting points a, b, and c.
For equipment and subsystems with a fundamental* current
/ greater than 1 ampere the limit shall be relaxed as follows:

dE relaxation = 20 Log (fundamental® current).

130

o |
| —

120

N 2. For equipment and subsystems operating = 1kVA, use the
Ny limit line connecting d, b, and c.
\ For equipment and subsystems with a fundamental* current

greater than 1 ampere the limit shall be relaxed as follows:
dB relaxation = 20 Log (fundamental® current).

\ “Load current at the power frequency

—_
_
o
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Figure CE101-2. CE101 limit for submarine applications, 60 Hz.
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m  AIBAFHAAE : CE101 Limit - 400Hz system

130 Input power < 0.2 kKVA 5
F on a multi-phase source, B
e or < 2 amperes on a N
E single-phase source. -
120¢ E
L N -
= # _
—— C \ |
< £ \\ m
= 110f o -
m r 0’7) ]
E - N @&( n
= - N7 R
) £ n
> 100 F{ LMIT SHALL BE DETERMINED AS FOLLOWS: -
3 c | 1. For equipment and subsystems operating < 0.2 N ]
F kVA oh a multi-phase source or < 2 ampeéres oh ]
= Ll asingle-phase source, use limit curve #1. I § m
o F For equipment and subsystems with a Curve #2 N- - - — -t 42192
. ] fundamental* current greater than 1 ampere b
90 r the limit shall be relaxed as follows: B
C dB relaxation = 20 Log (fundamental™ current) \\ B
F| 2. For equipment and subsystems operating= 0.2 ™ .
F kVA on a multi-phase source or= 2 amperes on 4
B0 | e e - :
C fundamental* current greater than 1 ampere 0n>a multi-phase source, a
O the limit shall be relaxéd as follows: or= 2 amperes on a =
F dB relaxation = 20 Log (fundamental™ current) single-phase source. 4
70 ] "Load current at the power frequency NN .
v L LI Il E
10 100 1k 10k 100k

Frequency (Hz)
Figure CE101-3. CE101 limit for submarine applications, 400 Hz.
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m  AIERFHHE : CE101 Limit - 400Hz system

120 :
§ CURVE #1
110 £ g
= N i
= = CURVE #2 \ §
< 100 | N .
% C \\ N
- — N N N
g - \ \\ H
590 C AY N
E - \\‘ H
- N ;
80 =1 NOMINAL EUT SOURCE VOLTAGE | APPLICABLE H
- (AC AND DC) CURVE H
-0 i ABOVE 28 VOLTS #1 H
; 28 VOLTS OR BELOW #2
A L DU PO T i

1 10 100 1k 10k 100k

Frequency (Hz)

Figure CE101-4. CE101 limit for ASW aircraft and Army aircraft (including flight line)
— applications.
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@ AIHAHHE : CE1027 Test Set up

2m

RTN

LISN POWER

EUT LISN HOT SUPPLY

Control
Room

EMI
Receiver

Figure CE102. Test set up
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=  AIERFHAHE : CE102 7 Limit

c L LTI [ [T T ITII \ II\HE
- NOMINAL EUT LIMIT i
E SOURCE VOLTAGE (AC&DC) RELAXATION i
100 £ 28Y BASIC CURVE H
. 220V oiB |
04 H
?\ 270V 10dB H
U N 440V 12dB L
S F N -
@ 80 [ \ |
z = H
- - H
-‘é 70 \\ H
= N BASIC CURVE H
60 | H
50 ; ;
:; H

10k 100k M 10M 100M

Figure CE102-1 CE102 limit (EUT power leads, AC and DC) for all
o applications.
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=  ANYRHAE : CE102 1220V Limit

AC 220V

[ dBt
110

100

90? \
80? \
70 \

60

50

40 E
0.01 0.1 1 10
fIMHz]

Figure CE102-1 CE102 limit (EUT power leads, AC and DC) for all
— applications.
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=  ANYFHAE : CE102 28V Limit

28V

[ dB¢
100.0 ¢

00

80.0 \\
700

60.0 |

50.0 [

400 E
0.01 0.1 1 10
MHz]

Figure CE102-1 CE102 limit (EUT power leads, AC and DC) for all
— applications.
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] AIBFHAE : CS101 7 TEST set up

2m

RTN

LISN

POWER

EUT | o LsN HOT SUPPLY

Power
Amplifier
[
Signal
Generator

Oscilloscope

Control
Room

Figure CS101 Test Set up
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=@  ANEYRHAE : CS101 - Limit

150 | H
140 E H
E CURVE #1 o
136 N ]
= - ™ H
@130 F u
A CURVE #2 H
5 126F H
o = H
S - \\ \ H
s — M
E120 N i
- E H116
10 = NOMINAL EUT APPLICABLE N i
o SOURCE VOLTAGE CURVE Hios
= ABOVE 28 VOLTS #1 H
100 E H
E | 28 voLTs or BELOW #2 o
’F -
10 100 1K 10k 100k

Frequency (Hz)

Figure CS101-1. CS101 limit (EUT power leads, AC and DC) for all applications
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=@  ANEYRHAE : CS101 - Limit

100

80 3
10 \‘
N

o \

s | \

-

@ N

= N

£ \

—

0.1 i 0.09
T
i
|
0.01 2o
10 100 1k 10k 100k 1M

Frequency (Hz)

Figure CS101-2. CS101 power limit for all applications.
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] AIBAFHAE : CS114 - Test Set up

2m
5Cm SCm:
4 Injection RTN
r/ Probe LISN POWER
eur L) LISN HOT SUPPLY
Monitor /
Probe
Measurement | | Directional || Power
Receiver Coupler Amplifier
I I
Measurement Signal
Receiver || Generator
Control
Room
Figure CS114 Test Set up
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=@ ANYRFHAE : CS114 - Limit

TABLE VI. CS114 limit curves. 20

LIMIT CURYE #FROM FIGURE C3114-1 110 E CLURVE #0 =L
= o T
E .
L (E;%gﬁﬁrm ATRCRAFT EAB%%ESEISH) FHIFS SHIES (HON- | ¢ gy pives E_ // ‘ ‘ ‘ ‘ ‘ I I
jppiiiy Rt AND oerarie) | meratuc | pre i) rown | space = L HCURVE #4
FREQ. CHITICAL) SUBMARINES | (BELOW DE-KS) | (BELOW DECKS), E / b fe WEEE
RANGE (EXTERNAL* = / L1 LTTTT | Al
10KHz | & 5 5 2 z 2 1 3 3 Foan E b /f’ p (‘:IU"?IVE #3| Shiw
= = 2 Y e
l W 5 3 3 2 2 1 2 3 % = ’/' // //’ J ?HRIVE #2. - Mg
—_ — i i
I S ] : : : : ; ; = - VR 4 JRYE #1 P
w — / Py / Py o W
MHz | A 5 5 5 2 4 1 4 3 = j/ A / A L T
= P L
E Mg AT 77
l W 5 5 5 2 4 1 2 3 3 E W L / v
= |
30 MHz | AF 5 3 ; ; ; ; 2 3 B0 ;’/ /’ f'//
»
WMHz | A 5 3 3 2 2 2 4 3 5 i—// /’ ,—" i
l W 5 3 5 2 3 2 2 3 50 4942 - /"
E / THE AFFPROPRIATE LIMIT CURVE
Ao MR ] AF > 2 . . . . 2 : wES BE DETERMINED FROM TAB
o
KEY: & = Amy * For equipm ent located external to the pressure tull of a submarine bt within the superstracture, use 33_:— H
N = avy SHIPS (METALLIC)(BELOW DECKS) = Es
AF = Al Farce 10k 100k 1M 10M 100M 16

Freguency (Hz)

Figure CS114-1. CS114 Limit Curve

Q)
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= ANYRFHAE : CS114 - Limit 0ll)

[ dB — SUFACE SHIP-BELOW DECK
1200
110.0
100.0
90.0 \\

80.0 /

70.0 // i

L
/

40.0 E

0.01 0.1 1 10 100 1000
fIMHz]

Figure CS114-1. CS114 calibration limit for surface ship.
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@ AIHAHHE : CS115 - Set up

2m
5Cm 5Cm:
Injection LISN ALl
/“/ Probe SUPPLY
eur L) HSN = —
Monitor /\ \L\
Probe
‘ Pulse
Oscilloscope Generator

Control
Room

Flgure CS115 Test Set up
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=@ ANERHHE : CS115 - Limit

30 ns. (Minimum)
5
__________ 90%
4 A REPETITION RATE = 30Hz
2
2 3
<
o
3
.
=
E 2
.
1
-(10%
0 -
— D — e
MNanoseconds

Figure CS115-1 calibrated signal source characteristics for all applications.
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Al AAEBE : CS116 - Set up

2m
5Cm SCm:
€ Injection RTN
// Probe LISN
ot [ LISN HOT
Monitor /L L
Probe
Damped
Oscilloscope Sinusoid
Generator

POWER
SUPPLY

Control
Room

Figure CS116 Test setup
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m AIEAFHAE : CS116 - Limit
AWAWAW

; ‘ U y U ' \'_/ TIME
1 21 3

8
g 100
€
< \
5
(8]
% 1.0
NOTES: 1. Normalized waveform: e ™ VU sin(2nft) o

Where:

f = Frequency (Hz)

t = Time (sec) 01

Q = Damping factor, 1545 0.01 0.1 1 10 100

Frequency[MHz]
2. Damping factor (Q) shall be determined as follows:
NOTES:
g ZN-1)
TIn(T/Ty) 1. Far Army and Navy procurements, I, = 10 amperes

Where: 2. For Air Force procurements, I, = 5 amperes

Q = Damping factor -

N = Cycle number (i.e. N=2,3,4,5,..))

= st - .. . R
L, = Peak current at 1% cycle Figure CS116-2. CS116 limit for all applications.

I, = Peak current at cycle closest to 50% decay
In = Natural log
3. Ip as specified in Figure CS116-2

Figure CS116-1. Typical CS116 damped sinusoidal waveform.

Q)
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m] AIEARAHZEE : RE101 - Test Set up

LISN RTN
EUT POWER
LISN HOT SUPPLY
RECEIVING _ycewrrns I 7Cm
Loop
Control
Room
EM.I Simulator
Receiver

Figure RE101 Test set up
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= ANERHAE : RE101 - Limit

190 [

180 F

170

160 |

150 E

140 |

Limit Level (dBpT)

130 |

120 | <

110

100
10 100 Tk 10k 100k i

Frequency (Hz)

FIGURE RE101-1. RE101 limit for all Army applications
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=]  AIERFHAAE : RE101 - Limit

170 |

160 [

150 [ N

140 [ \

-
w
o
-

_\
[}
(=

A RA

/

A HR A A I TTITCTTIT N4

=y
—
o

-
o
(=]

Limit Level (dBpT)
e
/

80 [

76

70 [

[ Yy T I Iy p—

o

60 -
10 100 1k 10k 100k

Frequency (Hz)

.

Figure RE101-2. RE101 limit for all Navy applications.
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(F=)ote|-23  www.i-spec.co.kr



Jd

| =
§— =l
E3 Al AI¥ : /-Spec

—

= AIERFAHE : BRE102 - Test set up i antenna positioni
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Figure RE102-1. RE102 limit for surface ship applications.
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FIGURE RE102-2. RE102 limit for submarine applications.
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= ANERHAE : RE102 - Limit
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FIGURE RE102-3. RE102 limit for aircraft and space system applications.
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FIGURE RE102-4. RE102 limit for ground applications.
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Figure RS101-2. Test set up
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AERAEE : RS101 - Navy Application
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Figure RS101-1. RS101 limit for all Navy applications.
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=  AIEFHAE : RS101 - AIRCRAFT & ARMY #HIXl S
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Figure RS101-2. RS101 limit for all Army applications.
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Figure RS103 Test set up
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LIMIT LEVEL (VOLTS/METER)
FLATFORM ALLSHIPS
AIRCERAFT
(AECOVE DECES) SHIFE SHIF: (HON-
(D{Eﬁ# OR ﬁ%ﬁg AND (METALLIC) METALLIC) SUBMARINES | GROUHD SPACE
SUBMARINES | (BELOWDECKS)| (BELOW DECES)| (INTEENAL)
FEEC. CRITICAL) (EXTERN A LJ*
F4HGE
2LMHz & 200 200 200 10 50 5 50 20
L N 200 200 200 10 30 3 10 20
30 MHz | AF 200 20 - - - - 10 20
30MHz | A& 200 200 200 10 10 10 50 20
l N 200 200 200 10 10 10 10 20
1 GHz | AF 200 20 - - - - 10 20
1 GHz & 200 200 200 10 10 10 | 20
L N 200 200 200 10 10 10 50 20
12 GHz | AF 200 60 - - - - 50 20
18 GHz & 200 200 200 10 10 10 50 20
L N 200 &0 200 10 10 10 50 20
40 GHz | AF 200 60 - - - - 50 20
EEY: & = Ammy *For equipment located external to the pressure tull of & subm arine bt within the superstrueture, use
H = Navy SHIPE (METALLICY(BELOW DECKE
AF = AirForce

TABLE VIIl. RS103 limits.
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Figure RS103 -1 RS103 limit for Army applications.
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Figure RS103 -2 RS103limit for Aircraft applications.
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Figure RS103 -3 RS103limit for Aircraft & Army applications.
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