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1.0 SCOPE

This test plan details the test procedures to be applied to the test sample, and the test limits

necessary to verify compliance with the general EMVEMC requirements of MIL.-STD-285 and
NSA65-6.
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10 APPLICABLE DOCUMEN'TS

The following specifications and standards, of the issue in offect on the dato of award of contract,
shall form a part of this document to the extent specified herein. In the event of conflict between this
document and the following specifications and standards, including the specifications and standards
referenced herein, this document shall govemn. .

MIL-STD-285 Attenugtion Measurements for Enclosures,  Electromagnetic
25 Jun 1057 Shielding, For Electronic Teat Purposes, Method of

NSA65-6 National Security Agency Specification for R T, Shiclded

20 Oct 1964 Enclosures for Communication Equipment: General Specification
MIL-STD-831 Test Reporl, Preparation of

28 Aug 1963

MIL-STD-45662A Calibration System Requirements

15 Aug 1962

e
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3.0 INTERFERENCE CONTROL REQUIREMENTS

The test sample shall be subjected to the electromagnetic interference requirements of MIL-STD-
285 and NSA65-6.

The laboratory test results shall be compared with the specification limits for compliance therein.
The applicable EMI test requirements are listed in Table 1.

' Table 1
[REQUENCY (1iz) SHIELDING EFFECTIVENESS (dB)

1 MH2 35
16 M 35
100 MHz 35
500 MHz 35
1 GHz 35
3GHz 35
10 GHz : 35
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4.0  TEST SAMPLE

The test samples submitted for test shall be the Part Numbers 3179 and 3223, Vacuum Valves

4.1 ector Pin Funct Asgi ent

P1 (J1) Connector Pin (3179 & 3223) Function

M1, PHA, +28 VDC
M1, PHA, .28 VDC
M1, PHB, +28 VDC
M1, PHB, -28 VDC
M2, PHA, +28 VDC
M2, PHA, -28 V('
M2, PHB, +28 VDC
M2, PHB, -28 VDC
A-OPEN EXCITE
A - OPEN SENSE

A - CLOSE EXCI1L
A - OPEN SENSE
A-RETURN

B - OPEN EXCITE
B - OPEN SENSE

B - CLOSE EXCITE
B - CLOSE SENSE
B - RETURN

CHURVZZER“TOTHTA® >
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50  TEST SAMPLES CONFIGURATION
5.1  Primary Power
The primary power applied to the test samples ix 28 VDC. The test samples shall not he
supplied 28 VDC during the performance of the test required by (his document.
5.2 Mounting and Bonding
The test samples shall be mounted and bonding to a shielded enclosure interfuce plate. The
dimension a the interface plate are show in Figure A- 4. The plate shall mounted and bonded to the
shielded enclosure at the point indicated as the room pensration pancl
5.3  Support Equipment
Electronic support equipment will not be required during the performance of test required by
this document.
74
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6.0 TEST SAMPLE OPERATION

6.1  Open Valve
There shall be one open valve mode of operation which is define as follows;
A. Manual open and secure the valve.
B. Make EMI measurements.

6.2  Close Valve

There shall be one close valve mode of operation which ig define as follows:

A. Manual close and secure the valve.

B. Make EMI measurements.

Note: Personnel and equipment to monitor performance of the test sample will be provided by
Pacific Design Technologies.

/2 !
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7.1 Primary Power

The primary power per paragraph 5.1 will not be needed during the performance of test
required by this document.

All AC voltages are RMS unless otherwise noted.

7.2  Test Facility

One Shielded enclosure manufactured by Electronics Construction Company shall be used as
the test facility for the conduction of the EMT test. The enclosure shall have a shielding effectiveness
of at least 10 dB higher than the requirement listed in Table 1.

73 Inspection

All electromagnetic interference tests described herein may be witncss by the authorized
representatives of Pacific Design Technologies.
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measurement antennas, current probes, filed sensors, and other devices used in the measurement loop

shall be calibrated at least every two years, L3 |
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80 INSTRUMENTATION

B.1 Radio Interference and Field Intensity Meter

The following test instruments are available for performing tests covered in this document.

FREQUENCY RANGE NOMENCLATURE SERIAL NO.
10KHz - 1.0GHz Hewlett Packard 8S90A 2830A03856
10KHz - 32MH> ‘ Ailtech NM 17/27 113 /128
30MHz - 1IGHz Ailtech NM 37/57 190/ 826
IGHz - 10GHz CarNel Labs NM 67 4 67-B

10KHZ - 320GHz Tektronix 492P 1383
ACCESSORIES

Tektronix Digital Plotter 4662 B057076
Tektronix Display Terminal 4107A _ B023281
Tektronix Controller 4041 B020576

8.2  Antennas

The following antennas are available for performing tests covered in this document..

EREQUENCY RANGE NOMENCLATURE SERIAL No.
10kHz - 32MHz 41” Rod Ant, Ailtech 945942-1 TBD
20MHz - 200MHz Biconical, Ailtech 94455-1 TBD
370MHz - | GHz Dipole, Stoddart 91598-2 BD
1GHz - 18 Ghz Double Ridge Guide, EMCO 3115 TBD

83 Signal Generator,

The following laboratory type signal generators are available for performing the tests covered

by this test plan.

FREOUENCY RANGE MANUFACTURER MODLL NO. SERIAL NO.
Signal Generator Ailtech 460 515

Signal Generator Alfred 650 Main Frame
1 - 2GHz Plug-in Alfred 650 1854-7

2 - 4GHz Plug-in Alfred 650 1880

& - 12.4GH7 Plug-in Alfred 650 1625

/4
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84 Auxiliary Instrumentatiop

The following items of test equipment are available for interference and/or susceptibility

testing.

NOMENCLATURE MANUFACTURER MODEL NO SERIAL NO.
RF Amplifier IF1 . 5520 011171LBO1
RF Ampliﬁer Eaton A552A 2189-90310
RF Amplifier ENI 350L 26192

RF Amplifier ~ENI 240L - 525

TWTA Hughes 1177HOFo0n 152

TWTA Hughes , 8020HO3F00 271

8.5 Equipment

Accessory equipment used in conjunction with measuremen( receiver shall not degrade
' measurement integrity.

8.6  Equipment Substitution

If necessary, the test engineer may substitute similar instruments for those listed above, with-
equivalent tolerance, performance characteristics, and or sensitivily

8.7 Excess Personnel and Equipment

The area shall be kept free of unnecessary personnel, equipment, cable racks, and desks.
Only the equipment essential to the test being performed shall be in the test arca or enclosure, Only
personnel actively involved in the test shall be permittsd in the enclosure

8.8  Calibration Requirements
Test equipment and accessories required for measurement in accordance with this document
shall be calibrated under an spproved program in accordance with MI1.-$T1>-15662. In particular,

measurement antennas, current probes, filed sensors, and other devices uscd in the measurement loop
shall be calibrated at least every two years. ‘

/5
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8.81 Measurement System Test

At the start of each emission tcst, the complete system (including measurement receivers,
cables, attenuators, couplers, und 50 forth) shall be verified by injecting a known signal, as stated in
the individual test method, while monitoring system output for the proper indication. The RMI test
enginecr shall verify that all instrumcnts are in calibration during their usc. The date ol'last calibration
for each instruments used shall be recorded at the time of use and reported ip the EMI test rcport.

8.8.2 Antenna Factors,

Factors for electric field test antcnnas shall be determined in accordance with SAE ARP.OSS.

8.9  Instrument Operativn

Interference measuring instrument vperation and calibration shall be in accordance with the
test specification and the manufacturers recommendations. In the event off conflict, the test procedure
shall take precedence except as otherwise noted. Meters shall be opesated in the peak mode of
operation for all measurements. The instruments are direct meter reading

8.10 Mesasurement Instrument Grounding

The interfarence measuring instruments shall be physicaily graunded with only onc¢ connection
at all times and the antenna shall be remote from the meter if possible.

811  Accuracy of Measurement

The expected accuracy of measurement shall be:

TR L KT E A T AL b

e

gt

Frequency Accuracy; +2% -
Amplitude Accuracy: + 2 dB.
Distance: + 5%

Time (waveforms): + 5%

Amplitude, measurement system (includes measurement receivers,
transducers, cables and so forth): + 3dB

/é

- LER/LTN g 1716 196 CRRIXYN ONT SHINOTONHITL NOISTA 21417vd CECFT, 11¥SYZ007-77-Nnp




* WA UQLE/ 1N JUNTLL-LOULNRAL) U3 310 537 4235 P16

FROM : LIBERTY BEL EMC/EM! CONSULTING PHONE ND. : 318 537 4235 P16

TP02-010
Page 11

9.0  TEST PROGRAM DEVIATION

Unless otherwise directed by the responsible engineer, electromagnetic interference Lest
described herein may be performed in any sequence indicated in Table 1 of this document.

In the event that the test plan deviations are required during the normal qualification test

program, they shall be made only upon approval of the cognizant representative and his approval
shall be noted in the test log with complete description and justification for such deviations.

7
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10.0 TEST PROCEDURE

10.1  Prequglification Acceptance Tests

» Prior to the start of kM1 testing, o functional test of the teet sample shall be performed to
insure proper aperation of the test system.

102 bient Tests
Ambient condition measurements shall be made across the frequency range for all frequency

domain emissions testing, Ambient measurements shall be made with all equipment on except for the
gystem under test.

/8
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103  Shielding Effectiveness
10.3.1 Shielding Effectiveness, SEOL, IMHz - JOGHz

In the performance of this test, the Dynamic Range (dB) which is the difference between the
recciver noise floor and the amplitude of the received signal, and the enclosure’s Shiclding
Effectivencss (dB) without the test samples installed must first be determined to insure that test
conditions are adequate before evaluating the test samples. Refer (o Figure A-1 for test data sheet.

10.3.2 The following procedures shall be followed,

A_..__Setup the test equipment and shielded enclosure as sbowan in Figures SEO1-1

~ and SEQI-2, the electric field measurement. Note: At the room peneralion

panel, the soild blank interface plate is installed. Open the door which signal
isolates the two antennas.

B With the transmitter’s signal turned off, tune the EMI meter for a 3 MH>
signal. Measure and record this level as the Receiver Noise (RN) at the
frequency of IMHz.

C. Repeat Step B for the frequency of 16 MHz.

D. Tumn the transmitter on and allow sufficient time to stabilize

E. Tune the transmitter for a 1 MHz signal to be received and monitored by the
EMI meter.

F. Re-tune the EMI meter so s to receiver the IMHz transmitted signal,

Measure the received signal amplitude, incease the amplitude at the signal
generator, if the difference between received signal amplitude and the receiver
noise floor RN is not greater than or equal Lo the required shiclding cffective-
ness level (dB) plus 10. Once the signal amplitude above recciver noise floor
requirement is met record as the Open Door (OD) Reading al the {requency
of 1 MHz. Record generator (Gs) setting, Compute and record the Dynamic
Range (DR), where DR (dB) = OD - RN,

G Repeat Steps E and F for the frequency of 16 MHz.

Turn transmitter off. With the solid blank plate in place at the peneration
panel, move both thie transmit and receive antennas so that they are separated
by the common wall; the distance separating the antennas shall be maintained.
The antennas shall be laterally centered on the blank plate. Close and sccuse

the door.
7
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L Repeat Steps D through G using the predetermined generator (Gs) settings of
Step F. Record as the Blank Plate Reading (B)*) for the appropriate
frequency. :

J. Compute the Shielding Gffectiveness (S.E. of BP) ol the blank plate as:
SE. of BP(dB) = OD -BP, for the appropriate frequency. Note: S.E.
- of BP(dB) must be greater than or equal to the requircments of Table 1 before
continuing -

K. Tum transmitter off. Replace the blank plate with an interfuce plale havinp
any one of the two test samples mounted on it. The test sample chall be
centered both vertically and laterally on the plate. The antennas shall be
laterally centered on the plate; the distance separating the antennas shall be
maintained. Close and secure the door. :

L. With the valve in the open position per paragraph 6.1, repeat  Stepl through
J.  Record as the Open Valve Reading (OV) for the appropriate
frequency. Compute S E. of OV(dB) = OD - OV, for the appropriate
frequency.

M With the valve in the close pusition the paragraph 0.2, repeat Step] through
J. Record as the Close Valve Reading (CV) for the appropriate frequency.
Compute $.E. of CV(dB) = OD - CV, for the appropriale frequency.

N. Repeat Steps A through M for the setup shown in Figure SEO!-3, the plane
wave measurements of {00MHz and SOOMHz.

0. Repeat Steps A through M for the sctup shown in Figurc SE01-4, the plane
wave measurements of 1GHz, 3GHz and I10GHz.

P Repeat Steps A through O for the second test sample.

1033 Data Presentation

Data presentation shall be as a follows:

A.  Provide indications of compliance with this document requirements.

S0
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11.0 TEST REPORT

Upon completion of this program a scparate report, conforming (o MIL-STD-83 1, shall be
issued. The approved test plan shall be included as an Appendix to the report. The report shall

include a description of any EMI fixes or modifications determined necessary to enable test sample
compliance with EMI requirements
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Dale/Tine JUL-07-2002{508)  20:3 310 537 4235 .00l

FROM : LIBERTY BEL BMC/EMI CONSLILTING PHONE NO. : 310 S37 4235 rPa1

| Liberty BEL EMC/EMI Services
128118, Frailey Ave.
E. Rancho Dominguez, CA 90221
Phone: 310 537-4235 N
Fax: 310 537-4235 (*)
To: Kirt Dreher
From: Barry Leathers' F A X
Date: ;July 02
Number of Pages: 1
Phone: (806) 961-9110 et

Fax: (805)961-9120

|Remarks: ,
The following table lists the Shielding Effectivaness (SE) test results, you may need
Jjshould Barry Mulfelder requlire preliminary information. | will begin work on the EMI tesf .

report and will be in contact with you on Monday, 8 July 02.
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. VALVE | . VALVF
__ . SE. SE. SE SE ' SE.
DYNAMIC BLANK OPCN cLost | OPCN CLOSE
|__FREQ | RANGE |  PLATL AP | TLAP | FLAD FLAP
C (Hz) ) (dB) (1) d®) | (d@B) (dB) (dB)
1IMVerny 80.2 _ 684 872 .. 879 8e.2 87.6
msmvery | o018 886 | 858 88 | 895 | w02
100 M (Veart) 100. o Ter T 787 1 788 | a2 851
100 M (Hor) _ 100 2 7.5 | 748 | 762 . 792
500M(Vent) | 74 . 897 _42 | 4 626 839
1.G (Van) 71.7 : 744 | 128 355 " SB5 ‘620
3G (Veit) v74_ | . -831 ‘74 | 201 123 457
| scMo | 775 _ 834 0.7 207 11.8 35.7
10 G (Verl) 768 | .. 85 | _78 235 13.2 284
- 106 772 et ] o8 | 298 55 | 287 |
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