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afteration. It is a comrect record of measurements made at the time of testing. Copyright of this report is owned by
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TEST(S) REQUESTED BY:
CONTACT PERSON:
ADDRESS:

TeLerPHONE No:
FaxNo:
TEST PROCEDURES USED:

TYPE OF TEST(S):

TEST ITEM DESCRIPTION:
MANUFACTURER:
MoDEL NO.:

SERIALNO..

DATE RECEIVED:

REMARKS:

TEST(S) PERFORMED BY:

SUB CONTRACTORS USED:
TEeST OFFICIALS:

CewL No:

TEST COMMENCEMENT DATE:
TesT COMPLETED DATE:
TesT WITNESSED BY:
TEMPERATUE:

RELATIVE HUMIDITY:
TRACEABILITY:

Eoimion 1

TEST INFORMATION

MARINE DATA SYSTEMS
Mr Pieter Stolz

Private Bag X11

Halfway House

1685

(011) 549 1800

(011) 549 1867

1. IEC 945

1. IEC 945 — Radiated and conducted interference field strength 0.01MHz to
1GHz

2. IEC 1000-4-2 - Electrostatic discharge.

3. IEC 1000-4-3 — Radiated radio frequency electromagnetic field 80MHz to
1000MHz.

4. IEC 1000-4-6 : Conducted disturbances induced by radio frequency field
0.15MHz to 80MHz.

5. IEC 945 — Immunity to conducted low frequency interference

AIMS IV

Marine Data Systems

Miv

020002642

2002-05-23

Test equipment must be collected within three months otherwise it would be
disposed of.

Gerotek Test Facility Tet:

P O Box 7413 Fax:
Pretoria e-mail:
0001

N/A

PP Govender
083 651 4688
2002-05-23
2002-05-27
N/A

22°C -25°C
32% - 34%

All test equipment utilised to conduct tests were calibrated in terms of standards,
the accuracy of which is traceable to the national measuring standards kept and
maintained by the CSIR.

(012) 371 2000
(012) 371 2007

gerotek@iafrica.com
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Test equipment utilised

Type of Instrument Model No. Lab/Serial No. | Cal certificate No.
Automated EMI Analyser EMC-30 OTF 475 GER 0280
Biconical Antenna, 30MHz — 200MHz BIA-25 OTF 447 GER 0207
Log periodic Antenna, 200MHz ~1000MHz 3146 OTF 512 GER 0237
Spectrum Analyser HP 8591A OTF 520 GER 0292
Transient Limiter HP 11947A OTF 01119 GER 0212
EMCO LISN 38252 OTF 523 GER 0297
Signal Generator | rassmpc OTF 726 GER 0208
Power Amplifier o AR100/250 OTF 2404 N/A
Power Amplifier 'AR100/1000 OTF 2414 N/A
Keytek B CE MASTER OTF 2485 02253
Electric Field Monitor System FM2004 OFT 2150 GER 0247
Electric Field Probe e FP2000 OTF 2610 GER 0247
Log periodic Antenna, 80MHz ~1000MHz BN1500203 - NA
True RMS Voltmeter : MAJOR TECH OTF 2406 A-05124
Magnetic Loop Antenna 6502 OTF 522 Verified before use
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1.

SUMMARY OF REPORT

The AIMS IV complied fully with the specifications listed below. Table A shows a summary of the

results obtained.

Test Reference Specification Results
Radiated emissions — 150KHz to IEC 945 Pass
1000MHz
Conducted emissions — 10KHz to IEC 945 Pass
30MHz
Electrostatic discharge — 1EC 10004-2 Pass
16kV contact/ +8kV air
Radiated immunity - 80MHz to IEC 10004-3 Pass
1000MHz — 400Hz / 80% AM —
10V/m
Electric field
Conducted immunity ~150KHz to IEC1000-4-6 Pass
80MHz — 400Hz / 80% AM ~ 3V
3VRMS ms
Power 10Vrms spot frequencies
Conducted low frequency IEC 945 Pass
interference
50Hz to 10KHz

2. TESTRESULTS

Refer to Appendix A for EUT photograph.

21 TEST SETUP

The AIMS IV was tested in accordance with the test specification listed on page 3.

The system set-up.

1. Aims unit

2. External test equipment ( Target radio’s )

Cable lengths

1. Power—0.8m

2. RS 422 ports (x4 ) - 3m
3. RS 422 ports (x2 ) -2m

The unit was powered from +24Vdc. The chassis was connected to the reference ground plane
during all the tests. The unit was setup to transmit every 6 minutes into a dummy load. The
RS 422 ports were all terminated with 150 ohm resistors.
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2.2 IEC 945 : RADIATED EMISSIONS - 150KHz to 1000MHz

The radiated emissions test was performed in accordance with the specification listed on page3.
The test guidelines were performed in accordance with CISPR publication 16.

All measurements were performed with a full compliance test receiver equipped with a quasi-peak
detector utilising a 120kHz measuring bandwidth.

Frequency (MHz) Polarization Graph No. Result
150KHz to 30MHz Vertical 01 Pass
30HMz to 200MHz Horizontal 02 Pass
30HMz to 200MHz Vertical 03 Pass
200MHz to 1000MHz Horizontal 04 Pass
200MHz to 1000MHz Vertical 05 Pass
Table 1

Results: Pass. The test excludes the transmission frequency of 161.975MHz.
2.3 IEC 945 : CONDUCTED EMISSIONS — 10KHz to 30MHz

The conducted emission test was performed with a 50Q/50uH line impedance stabilisation network
(LISN). Tests were performed on both power leads respectively. The measuring bandwidth for the
test was 9kHz. A full compliance test receiver ( quasi-peak and average detector) was used to
perform the test. Table 2 lustrates the results of these tests.

Frequency (MHz) Measuring point Graph No. Resuit
0.01MHz to 30MHz +24Vdc 06 Pass
0.01MHz to 30MHz ov 07 Pass

Table 2
Result: Pass.
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2.5

2.6

2.7

EDITioN 1

IEC 1000-4-2 - ELECTROSTATIC DISCHARGE

The system was set-up in accordance with the test set-up described in paragraph 2.1.
The following discharges were applied to the enclosure and cable of the unit.

a) 18KV air discharge
b) 16KV contact discharge

Test results air discharge: Pass criteria A Normal operation during and after test.
Test results contact discharge: Pass criteria A. Normal operation during and after test.

IEC 1000-4-3 — RADIATED IMMUNITY -~ 80MHz to 1000MHz

The system was set-up in accordance with the set-up described in paragraph 2.1. The field was pre-
calibrated using a 1.5 metre x 1.5 metre non-metallic structure. The 10V/m pre-calibration was
performed with no modulation, as outlined in IEC 1000-4-3. A uniform field was attained over 75%
of the surface of the structure (i.e. 12 of the 16 points were within tolerance of —-6dB to +6dB).

Before testing, the intensity of the established field strength was verified by placing a field sensor at
a calibrated grid point, and with the field generating antenna and cables in the same position as
used for the calibration, the forward power needed to give the field strength was measured. This
was recorded to be the same as recorded during the calibration.

The test was carried out with the same forward power achieved during the pre-calibration process
for all the test frequencies incremented at 1%. Modulation was used during the test (400Hz/80%
AM). The dwell time between frequencies increments was 1000 milli-seconds. The frequency
increments were 1%. The test was performed on one side of the U.U.T. All signal cables were
facing the test antenna. It was decided to test only this side as the U.U.T is a complete metal
enclosure. Both vertical and horizontal polarizations of the log periodic antenna were used during
the test. The system was monitored constantly for malfunction.

Test result: Pass. Normal operation during and after test.
IEC 1000-4-4 — ELECTRICAL FAST TRANSIENTS

The test is not applicable to DC powered equipment on the power input port. The signal and control
cables were excluded from the test as all cables are screened.

IEC 1000-4-6 — CONDUCTED IMMUNITY - 150KHz to 80MHz

The system was set-up in accordance with the test set-up described in paragraph 2.1. The
frequencies were pre-calibrated without modulation prior to performing the test. A test level of
3Vrms and 10Vrms was used. The output of the signal generator was fed into a power ampilifier.
The output of the power amplifier was sent to a directional coupler, which in turn was split to the
current probe (100 calibration jig) and the input of a 50Q spectrum analyser. The frequency
increment used was 1% of the start frequency. The pre-calibration voltage was achieved when the
spectrum analyser read the correct test level. The frequency was incremented and the pre-
calibration voltage test level recorded at each increment.

For the test the forward power recorded during the calibration was injected onto the system’s test
loom for all the test frequencies and voltage levels achieved during the pre-calibration process.
Modulation was used and this was 400Hz/80% AM. The 10Vrms test was performed at spot
frequencies of 2MHz, 3MHz, 4MHz, 6.2MHz, 8.2MHz, 12.6MHz, 16.5MHz, 18.8MHz, 22MHz and
25MHz.

Test result power: Pass. Normal operation during and after the test.
Note : The signal cables were not tested as they are all screened.
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29

IEC 945 : IMMUNITY TO POWER SUPPLY FAILURE

The test was performed manually. The power was interrupted for 3 times at intervals of 60s.

Test result : Pass. The unit reset at each power interruption and resumes normal operation.

IEC 945 : IMMUNITY TO LOW FREQUENCY INTERFERENCE

The test signal ( 50Hz to 10KHz ) was injected via an audio isolation transformer onto the +24VDC
power lead. A test amplitude of 3Vrms was used.

Test result : Pass.
UNCERTAINTY OF MEASUREMENT

The reported expanded uncertainty of measurements stated as the standard uncertainty of
measurements multiplied by the coverage factor k=2, which for normal distribution corresponds to a
coverage factor probability of approximately 95%.

MEASUREMENT UNCERTAINTY

Not Applicable
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APPENDIX A
PHOTOGRAPH

Epimon 1 RESTRICTED



DocuMmENT No.: 72CN95901

RESTRICTED

AIMS MIV

Eprmon 1

RESTRICTED

Page A1oF A1




000" O€E ZHW ASuanbadJd O0ST " O
o k” T
= I ] T T T 8 A R MO S
e ; i A R B i i M I T T T i i
.M | i —0
; s ) 7
M ~-og
o€
] 4
§ N >
: i i . 3 "
0c4"nevTeod | m ; . -~—409 >
o4 HevIesy | ! ot
gs-\.m M:J!Iil i | . T !t:{v‘(ﬁ”\io -\I n
B0 ‘ h
“os 8
(«uw ey e lll.i...x‘wais.:l.t\a.zv(f!ﬂi.!'i.!: 1:‘...A:Iiv.§q1.14!..|¢!|l.om
M | m — a
M | Sleb
¢ e - e e <R A Y
. _ <
0EY"WE-d807 | Aoz ™
0EY NE-S2vVIE (0¥ A* 3
OBV 20GYTY Lo e et i e S e
ST | ! (T T R N R ! w____u_ ! ! M
NeRINY L bdeded iy i T S T N i ! orT
“8J038183J WYO 0GF UITM pajeutwJay sjJod ggy ‘peol Awanp
2 0JUT S3INUTW 9 AJOA3 JfwWsueJ} 03 dN3aG "JQAYS+ WOJ) pavaMod 3fun @ JUBWWOD
ap 0: "uslly I3 2v9c00020 : "ON [efJas
gp 0 usjay I Te3U0ZTJOM © “T0d JOSUaS Teuot3eJadg : “do J0 apoN
80 0 "udlly M L°N°3 w04y 8¢ @ “307 JOSU3S AIK SWIY @ jusedinb3
v/N 1Tang 7O - JogunN 3saj SUOTSSTWI pajerpey . PoylsW 3sel
(e pueg Jad u3pfMpueg JazATeuy INZ 0EW3 ¢ "dTnb3 383} Japuanog d°d : UBTITUYIBL
GP60GN3 8SUOTSSTWI pajerpey (j Jjeadiseng  J0333330 G6°9G B BT B 198 20/.2/50 . 83eg
$33dS SINTLL3S OE-JW3 suoTssa3 pajetpey Gr609!

BUT153; 10np0dd ¥9J04c



000" 002 ZHW AousanbaJd 000" 0OE
007
BT A O B «M

M : t i lllo

e T .(JS i liloﬁ
n i (0]
; --—ov
| 5
O OS \CJ -

k ¥ [ =]
0E4"WGPT2SH | { -—09 ..
0€4"Herseoy | ! o

stolovd [ T : - 04 ¢
Y3410 | M -—08 W

e = S . il.)ﬁ\.lom

]

! — a

m 00T w

! - - oTTZ
0EY "WE-2901 | e ~N

0EV'NE-GRVIE | 027 5
0EY"20COVIY _
§3714 i ! I _ _ @ " oET
NNEINY L ! i i i orT
‘Wyo OGP UITM pajerwsal sjJod ggy ‘peol Awawnp e O03uT Sajnutw g AJaAa
JTwsueJ3 03 Onjag °"SafJJajieq pioe peal AZT OM} wWoJj padamod JTun  © JuBmwO)
gp 0: "uslly "3 2v9200020 - "ON [etJ3s
ap 0 "ually dI TeJU0ZTJOH - "T0d JOSU3S feuotieJsadp : "dg Jo 3poy
gp 0 "ually M 1°N"3 woJ} wg : "J07 Josuas AIW SWIV : juswdinb3
V/N 118Mg 20 : JagunN 383l SUOTSSTW3 pajetpey . pOuIaW 3sal
(e pued Jad u3IpTMpueg JazATeuwy IW3 OEOW3 : dinbl 3saj JOpuaADg d°d - UBTITUYISL
GP609N3 suoTsstwl pajetpey (j Jeadiseny  J03333aQ L5°¥2 BG FT = 191 20/€2/50 - 93eQ
$33dS SONTLL3S 0E-OW3 suotsstw3 pajetrpey GrE09

But1sa) 19npodd ¥33043



000 002 ZHW AdusnbadJd 000 " 0€
"O07T 0% -
S T ﬁ
: —0
=0
) -—0c
1
M rl.LOV V
1 B - e Y=
LT — e e e m e e i n e e e o e e i 2 o o e o 5 e o s o e tomrm m = i e e e e +eirm e 1] T
[
LN 4t ——09 -
0€4°WepTeoH t
SHOLIVS o - et Q £ C
L0 —dog 2
bee. Jp——— N——— P— 0 m
—00T 2
or
= e o7V /A/
0EV " NE-d901 —
OEY* NE-S2Y18 os7v 3
OEV°2089YTY . — — O E T
S314 ' ! ! M |
YNNGLNY | i u | ovT

@

GyE09N3 suoTsstu3 pajerpey (

$J3ds

*BU0 G} Y3IIM pajerwJay sjJod

.mmv ‘peot Awanp e ojut

$a3NUTW g AJBAd

jTasuedy 03 dn3ag °SafJJd}leq PIoe peay AP OM} WoJ) padasod 3run

8P 0: "uslly "Ix3

80 0 ‘ually JI TeJTJ8A ¢ "T0d JOSUBS

8 0 ‘uelly M 1'n’3 wody WE : *I07 Josuag

y/N jag:L €0 - JOQuWNN 383]

pueg Jad u3pTMpueg JazATeuy IW3 OEONZ - "dinb3 3s9)

Jesdiseny  J033933Q 6c'cr B2 27 -y
SONILL3S 0E-On3

¢¥92000c0
TeuotieJdadg :
AIN SHIV

JapuaAog d°d
c0/€2/50

. jusuwo)

: "ON [etueg
*dp 30 8pON
: Jueudinb3

SUOTSSTWI pajetpey . poylsy 3sel

* UeTITUYIRL
. 9%eQ

SUOTSSTWI Pajetpey GreO9N
Butysa) 3anpodd %3043



00° 0007 ZHW AousnbadJdg 000 00c

~H _ | | T
o7
o2
o€

or

os 3

0€4"HG¥T2sH -—08 H

it - or g

o -——os §
06

B

<

o%ﬁ.ﬁ%w ! liomﬂW
o g | _ , _ _.
YNNALNY : i L ovT

@

GyB09N3 suotssTwl pajeipey (7

§33ds

"Wyo OGP YITM pajetwJay sjJod g2y "peot

Awanp e 03jut sajnule g KJaad

Jtasuesy 03 dniag "satJJajjeq proe peal AgP Om) woJj padauod 3Tun . jusuwo)

8p 0 “udlly dI
8P 0 "usily M
V/N T18Mg
pueg Jad yjpiMpueg
jeadisend  J03J833Q
SINILI3S 0E-OW3

g@p 0: "uajly "3Ix3

TeU0ZTJoH - “T0d JOsuas

1°N°3 WoJy wE : °307 JOSUIS

P0 . JagunN 3s3)

JazfAteuy IN3 0EJW3 : -dinb3 3s9)
8G°L0°15 <t M- 19

©v9200020 - "ON TetJ3s
Teuotiedadg : “dp 30 apon

AIH SWIV :© juswdinb3y
suotsstwy pajelpey : poylaW 3sal
JOpUaA0g d°d - UeTITUYI3L
20/€2/s0 . 33eQ
SuotssIWl pajerpey G609

Burysa] Janpodd %3049



000007

ZHIW AousnbadJddg

000 " 00«

-3

|

OT —~
—0

T ~ _

R

- - - o7
oz
o€
-—0

[ gt
0E4"Hevioy

R ——— e CTTTTITITITTTI0S

~-—109

SHOLIVL

oot R — I‘ii.ﬁllin!‘,o N.

apn3 T rdwy

OEY " NE-d90
0EY " WE-G2YIE
0EY 2069V v —

S31I4 _ “

U e S 2 - OE7T

! !
_ :

@
Sy60SNZ SUOTSSTWI pajetpey (J
$33dS

i
‘@UO 0ST Y3TM pajetwJay sjJod 22y ‘peol Awwnp e ojut sajnuta g AJaaa A
Jf@sueJy 03 dnjag °satJdJajleq Prae pear A2 OM} @044 paJamod run . jusmwo)

8p 0: "ually "3IX3 ©v9200020 :© "ON TetJag

€8P 0 ‘ually 41 [@J1348A & "T0d JOSuag TeuogjeJadg : “dp jo apon

8 0 "uelly M 1°N"3 woJy WE : "207 Josuag AIR SWIY : judwdinb3

V/N 1TaMg G0 - JaOganN 383] SUOTSSTW3 pajeiped : POUIad 31s3]
pueg Jad ulptMpueg JazATeuy IWI 0EOW3 : “dINb3 3s8) JapuaA0g d'd : UeTITUUIB)
Jjeadrseng  J033833( 89°EG 2GS €7 C Wty 20/€2/50 - 83e(
SINILL3S 0E-OW3 SUOTSSTWI pajetped GyEOIN

butysa; 3anpodd ¥33043



000 " 0€E

ZHW AouanbadJu4d

T

070" 0

~~10

T = 0}

~-jog

o i v A i e 4 e (\!\..Ilo m

~—ot

-—os

o~ =09

—104L

S —08

o All!.i”;alzl:!.lL 06

-—4007

i i 3

.

@
SUOTSSTWI PaINPUo] S¥E09N3 (7
§J3ds

a0
0
Y/N

‘uslly 41
‘U M
[18Kg
pueg Jad y3ptmMpueg
deadrseny  J03d93aQ
SINILLIS 0E-3K3

*§91J3336q PIoe pear Aye+ WoJy padsmod i°f°3

‘UalY "IX3
*10d Josuag
"207] JOsu3s
Jageny 383
"dtnb3 3891

ap 07 :

VN

pear Ave+ -

90 :

JazATeUY IN3 OEON3 °

}L°67 07 B0

209200020
AIR SHIY

JOBpUaA0g d°d

. oarg 20/¥2/60

OT —

(oh"7

o2t
: Juawwo)

¢ "ON TetJas
feuotiedadg : *dp J0 apon
: juawdinb3
SUOTSSTW3 Pajanpuog . poylaW 389}
: URTITUYIA}

spnitrduwy

ATEPR

¢ ajeq

SUOTSSTWI Pajanpuo] SyE09)
butysa) 3onpodd %3043



000’ 0O€E ZHW Aduesnbadd O0T0° O

O0T7 " O o1
w3 IS IR BB [ I -
e “ :m, {J& HIE LM_M P « (.
. M . w T ——0
m —oz
e . e i e O
>
! —Oot 3
D
- e ,.-FLTS.;FE&!& . S og *+
~o 1N | e
0E4" HeYS2oH T o
SHOLOYS - SN —4098 ¢
310 L. a
= == = W * T e T .I)b T T S . T 111‘«]0 h e
: M T ---408
| | | . a
e - . e o8 T
: H i M h <
| o007
e . RPN S 7
! 1 | ! |
N T T
*837Ja33eq Prae peal Ay2+ WOJj padasod N3 : JuswWO)
ap 07 : "ualy "3 279200020 - "ON TetJa3g
8P 0 “u3ajjy il V/N: "10d Josuag Teuotiedadp : "dp jo apoW
6P 0 "UdY M peat AQ : 207 Josuag AIW SWIY : jusudinb3
/N 1iang L0 Jaguny 3S9] SUOTSSTEI Pajanpuo) : Poy3laW 389
{e pueg Jad ulpiMpueg JazATeuy IW3 OEIW3 : "dTnb3 3say Japuaaog d'd - uerdtuysal
SU0TSSTW3 Pajanpuo) Gr609N3 (T Jeadrseny  J033333C 2E "8G :0E 0F . Jutl 20/v2,/50 - a3eq
SJ3dS SONTLL3S 0E-OW3 SUOTSSTWI Pajanpuogy GyE09N

butysa; janpodd ¥9304a



