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1.

2.1

SCOPE AND FI

ELD OF APPLICATION:

This SAE Aerospace Recommended Practice (ARP) establishes overall system electromagnetic
compatibility (EMC) control requirements. EMC includes the following:

Electrostatic

Hazards of
Hazards of
High Intensi
Lightning Pr
Static Electri

TEMPEST

—xRTTS@™0 00T

This document i
procurement ac
provided for gui

APPLICABLE D
The following pu

applicable issue
purchase order.

Electromagnetic Environmental Effects (Es)

Discharge (ESD)

Electromagnetic Interference (EMI)

Electromagnetic Vulnerability (EMV)

Electromagnetic Pulse (EMP)

Hazards of Electromagnetic Radiation to Ordnance (HEROQ)

lectromagnetic Radiation to Fuels (HERF)
Radiated Fields (HIRF)

ptection

city

%:ectromagnetic Radiation to Personnel (HERP)

5 intended to be used for the procurement of land,\sea, air, or space
ance.

OCUMENTS:

of the publications, or their successors, should be the issue in effect

herein, the text ¢f this specification takes precedence. Nothing in this specification, K

supersedes app
ANSI Publicat
Available from

ANSI C95.1

ons:
ANSI, 11 West 42nd Street, New York, NY 10036-8002.

Safety Levels With Respect to Human Exposure to Radio frequency
Fields, 300 kHz to 100 GHz

ivity. Tailoring of specific requirements is necéssary and Appendix A

L'

blications form a part of this specification to the extent specified herg

In the event of conflict between the text of this specification and refe

systems by any
has been

in. The

bn the date of the
rences cited
owever,

icable laws and regulations unless a specific exemption has been obtained.

Electromagnetic
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2.2 U.S. Government Publications:

2.3

2.4

2.41

242

243

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094.

MIL-STD-461

MIL-STD-462
MIL-STD-1385

Electromagnetic Emission and Susceptibility, Requirements for the Control of

Electromagnetic Interference

Electromagnetic Interference Characteristics, Measurement of
Preclusion of Ordnance Hazards in Electromagnetic Field; Ge
Requirements

neral

MIL-STD-151

MIL-STD-168

MIL-STD-175
MIL-STD-179
MIL-STD-181
MIL-STD-216
MIL-HDBK-23
DOD-HDBK-263

MIL-HDBK-41

Applicable References:

NACSIM 510

Definitions:

EMCAB (Elgctromagnetic Compatibility Advisory Board): The EMCAB is an EM(
established by the précuring activity for the control, review, advice, technical cons

Electro-explosive Subsystems, Electrically Initiated Test Methg
Requirements

Electrostatic Discharge Control Program for Protection of Elec
Electronic Parts, Assemblies and Equipment Excluding Electrig
Explosive Devices (Metric)

Lightning Qualification Test Techniques for Aerospace Vehicles
Lightning Protection of Aerospace Vehicles and Hardware
Electromagnetic Effects Requirements for Systems

High Altitude Electromagnetic Pulse (HEMP) Environment
Electromagnetic Radiation Hazard

Electrostatic Discharge Control Handbook for Protection of Elg
Electronic Parts, Assemblies and Equipment (Excluding Electr]
Explosive Devices) Metric

Grounding, Bonding, and Shielding for Basic Theory - Volume
Equipments and Facilities-Applications - Volume 2

Compromising Emanations Laboratory Test Requirements, Ele

ds and Design

rical and
tally Initiated

L and Hardware

ctrical and
cally Initiated

1 Electronic

ctromagnetics

Advisory Board,
iltation and other

assistance as may-be required on EMC matters during the design and procureant of major

systems.

EME (Electromagnetic Environment): The power and time distribution, in appropriate frequency
ranges, of the electromagnetic levels which may be encountered by an equipment, subsystem or
system when performing its assighed mission. The EME is normally expressed in terms of field

strength or power density.

EMC (Electromagnetic Compatibility): Ability of electronic/electrical equipments, subsystems, and
systems to operate in their intended operational environments without suffering or causing
unacceptable degradation due to EMI.
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2.4.4 EMI (Electromagnetic Interference): Conducted or radiated electromagnetic disturbance which
interrupts, obstructs, or otherwise degrades or limits the effective performance of electronics/
electrical equipments.

245 EMP (Electromagnetic Pulse). The radiated electromagnetic field which is generated by a nuclear
detonation.

2.46 HERPHERF AND HERO (Hazards of Electromagnetic Radiation to Personnel, Fuel and
Ordnance): The potential for electromagnetic radiation to produce harmful biological effects in
Personnel (HERP), to cause spark ignition of such volatile combustibles as aircraft Fuels (HERF),
or to adversely affect Ordnance (HEROQ).

2.4.7 LIGHTNING[ An electrical discharge in the atmosphere caused by static poténtigl differences
within a cloud, between clouds or between a cloud and the ground.

is beyond ity design tolerances and is unacceptable due to its impact on the system safety or
performancg of its mission.

2.48 UNACCEPTABLE RESPONSE: The response of a system or subsystem/equipment to EMI which

249 UNDESIRED RESPONSE: The response of a system or subsystem/equipment {o EMI which is
beyond its design tolerance but may be acceptable sincelit does not compromise|system safety or
mission perfprmance.

2.4.10 HIRF (High Intensity Radiated Fields): HIRF represents the electromagnetic env|ronment that
exists due td the transmission of electromagnetic energy into free space. The HIRF envelope is
the charactefization of this electromagneti¢.environment in air space in which civ|l aircraft are
permitted to joperate.

3. REQUIREMENTS:
3.1 System EMC Control Prograng:

An integrated EMC controlprogram should be established for the system at the copcept stage and
implemented throughout-the system life cycle. The program should include the necgssary approach,
planning, techhicaldesign and management controls required to meet the requirements of this
document. Thie requwements of this document should be tallored to meet the need of the procuring
activity. Appehdi closa 3 d-be-ma
the program with system safety malntalnablllty and rellablllty act|V|t|es

3.1.1 Electromagnetic Compatibility Advisory Board (EMCAB): If specified, an EMCAB may be
established to monitor the EMC control program, provide means of expediting solution of EMC
problems and establish high level channels of coordination. Details of a typical EMCAB operation,
responsibilities and members are contained in Appendix B. The details of the organization and
functioning of the EMCAB should be included in the EMC Control Plan unless otherwise specified.
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3.2 System EMC Control Plan:

The details of the system EMC control program should be included in the system EMC control plan.
The initial submittal of the control plan should be submitted very early in the program for review and
approval by the procuring activity. The control plan should be prepared and submitted in accordance
with the requirements of the procuring document. The control plan should include but not be limited
to the elements of the overall program as specified herein and the control plan data item description.
It should be updated as required by the contract. All of the information required, but not available at
the time of original submission, should be included in supplements or revisions.

3.3 System EMC Control Requirements:

The electromagnetic compatibility of the system should be controlled by design to
applicable system EMC requirements in the contract. This requires the electroma
compatible opgration of all subsystems/equipments when performing thejr-intendeg
specified elecfromagnetic environment (EME). Equipment design and installation s
electromagnetic protection design practices.

3.3.1 System EMC
earliest desi
performancs

Definitio
Establis
Determir
Determir
Performg

© 00T

The results ¢
used to tailo

3.3.1.1  Criticality ¢
should be
be based ¢
degradatio

jn stage to establish an overall approach to achieve the required lev
. This evaluation should include:

of the expected operating electromagnetic environment (EME)
ment of criticality categories

ation of system EMC operational-degradation criteria

ation of need for establishmentof safety margins

hce of supporting analyses

f this evaluation should be included in the EMC control plan. They s
" subsystem/equipment EMC requirements.

Lategories: Alksubsystems/equipments installed in or associated wit
hssigned to.one of the following EMC criticality categories. These ass

n of performance on the assigned mission.

eet the
netically

functions in the
nould utilize good

) Performance Evaluation Requirements: The system should be evaluated during the

e | of EMC

hould also be

h the system
bignments should

n the impact of an electromagnetic interference (EMI) or susceptibility malfunction or

a. Categc

system, mission abort, costly operational delays or unacceptable reduction

effectiveness.

ass of life, loss of

in system

b. Category Il (essential) - EMC problems that could result in damage to the system or reduction
in system effectiveness that would endanger success of the mission.

c. Category lll (nonessential) - EMC problems that result only in annoyance, minor discomfort

or loss

of performance that does not reduce desired system effectiveness.

These assighnments, along with the degradation criteria of 3.3.1.2, should be used to assess the
need for EMC safety margins. See 3.3.1.3
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3.3.1.2

3313

3314

332

333

Degradation Criteria: Degradation criteria should be established by the developing activity for
each subsystem/equipment after consultation with the procuring activity. These criteria should
be used to evaluate system or subsystem/equipment EMC malfunctions or undesirable
responses. When available, the results of subsystem/equipment laboratory interference tests
should be used in establishing or defining the criteria.

Safety Margins: Consideration should be given to establishing safety margin for subsystems/

equipments assigned to criticality categories | and Il. Safety margins should be used only when
required by the procuring activity or when an identified EMC problem justifies their use. System
performance requirements, tolerances, repeatability and instrumentation requirements should be

considered in establishing the safety margins.

Analyses g
EMC, to s
the design
include mi
allocations
safety mar

nd Prediction: Analyses and predictions should be performed tg achieve system
ecify degradation criteria and safety margins and to identify potential|problem areas in
development, testing and production of the system. SystemyEMC gnalyses should
ssion EMC requirements, intended/expected operational EME and system EMI

to subsystem/equipment based on EMC criticality categories, degradation criteria,
gins and the EME.

Subsyste
based on

equipment] requirements.

/fequipment analyses should include EMI emissions and susceptibilify characteristics
e EMI allocations established at the system evel and applicable supsystem/

Intrasystem EMC Control (Electromagnetic Intetference): Unless otherwise spedgified,
subsystemsiequipments should be designed to meet the requirements of MIL-ST|D-461. The
requirements of MIL-STD-461 should be tailored for subsystems/equipments basked on the results
of the EMC analyses required by 3.3.1.4 herein. Each subsystem/equipment shquld be designed
to be electromagnetically compatible with all other subsystems/equipments contdined in the

system when operated in accordance with system mission requirements.

Intersystem

EMC Control: The-system design should be compatible with the ext¢rnal EME as

specified in fhe system specification. Consideration should be given to the intended mission

profiles, and
the system.
requirements
requirements

the degree o which the external environment can reduce the desired effectiveness of
The system and its subsystems/equipments should meet all performance
5 when operating in the defined EME (friendly or hostile). Mission and safety

system throug

5 should be met during operatlons when electromagnetic energy is coupled to the

external electrlcal power, as appllcable
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334

337

3.3.71

3.3.7.2

3373

Bonding and Grounding: Bonding provisions should be incorporated in the design of the system
and subsystem/equipment to achieve the required level of electromagnetic compatibility as well as
safety from such hazards as ESD, lightning, EMP, etc.

A plan for system grounding to achieve proper system operation should be established at the
beginning of the program and necessary design criteria flowed down to subsystem /equipment

designers.

Corrosion control should be implemented at all bond junctions to preclude degradation of the bond

over the life

of the system.

A complete Jiescription of the bonding and grounding requirements should bg inc

control plan.

Electromagrietic Pulse: The system should be designed to operate as)required b
specification| when subjected to the EMP environment as defined in\MIL-STD-21¢

Personnel H
electromagngtic, electrostatic and electric shock hazards.-Where possible, prote
should be designed into associated subsystems/equipments. When protection b
feasible, adgquate safety precautions should be included in operating and maintg

Radiation H;

damaging e

HERP: Pdrsonnel should be protected against HERP to the requirements of Ml
1. System/equipment must also comply with all local and regional lajws and
regulationg where applicable.

ANSI C95

HERO: O
requireme

HERF: Th

static disc

removal, sforage and shipment must be considered.

ects of electromagnetic or electrostatic energy as defined herein.

nts of MIL-STD-1385 or MIL-STD-1512 as appropriate.

uded inthe EMC

v the detailed

azards: The system design should include provisions for protection ¢f personnel from

Ction provisions
f design is not
nance manuals.

zards: The system should be designed to protect personnel, ordnanfce and fuel from

| -HDBK-238 and

dnance and EEDsshould be protected against HERO in accordance with the

e system.should be protected from hazards to fuel from the EME, the lightning threat,

loading,

Targes and arcing. All electromagnetic environmental hazards during

3.3.8 Static Electricity: The system and subsystems/equipment should be desighed to prevent static
electricity from degrading system effectiveness. P-Static dischargers should be used on aircraft if
not in conflict with other system requirements.

3.3.8.1

Electrostatic Discharge (ESD) Protection: Subsystems/equipment should be protected from
ESD by implementation of DOD-HDBK-263 and MIL-STD-1686.
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3.3.8.2 Conductive Coatings: Consideration should be given to applying conductive coatings to all

nonmetallic materials (such as radomes) on the external surface of airborne vehicles that are
exposed to airflow unless otherwise indicated by other system requirements. In typical
applications, coating resistivity should measure greater than 50 megohms per unit area at any
given point.

3.3.9 Commercial Subsystems/Equipments: When commercial off-the-shelf subsystems/equipments

3.3.10 Procuring Agtivity Furnished Subsystem/Equipments: Procuring activity furnishe
(PFE) requirgd for use in the system(should be acceptable from an EMI viewpoint
interference jand susceptibility requirements as outlined below are met:

a. New subsystem/equipment-designs should have met, as a minimum, the app

are considered for use in a system, the following rules should be used in selecting and utilizing the
equipment in the system:

The equipment may be considered adequate if the system requirements are not significantly

more stringent than those to which the equipment was designed, and interfer
are available to adequately demonstrate compliance; however, compliance w
requirements relating to subsystems/equipments shall not relieve the~develop
responsipility of providing system compatibility.

ence test reports
th the
ing activity of the

When compliance with interference requirements cannot be‘substantiated dug to unavailability

of test reports, either laboratory interference tests or a predictive analysis may
qualificafion of the subsystem as negotiated with the ptecuring activity.

be performed for

After evdluation of the data, if it is determined thatmore stringent requirements are necessary,

it should|be the responsibility of the developing, activity to implement these re
select anfother equipment with adequate characteristics as negotiated with thq
activity.

requirements of MIL-STD-461 and be supported by approved qualification teg

When compliance.with EMI specifications cannot be substantiated, the develq
perform laboratory tests for qualification of the subsystem to the requirementg
with the precuring activity.

[uirements, or
e procuring

H equipment
provided that the

fopriate
t reports.

ping activity may
as negotiated

PFE which is not compatible and for which external suppression measures are ineffective, may
be modified in accordance with the terms of the procuring document if approved by the
procuring activity. If such procedures are not specified in the procuring document, the
developing activity should advise the procuring activity, by letter, of subsystems/equipments
that cannot meet the requirement and details concerning the modifications required.
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3.3.11 Subsystem/Equipment Installation: The developing activity is responsible for the proper
installation engineering of all subsystems/equipments to achieve a compatible system installation.
The installation design should consider the results of the system EMC performance evaluation
performed per 3.3.1.

3.3.12

Where it is demonstrated that an electromagnetic incompatibility caused by PFE cannot be
eliminated either by proper installation, control of the system EME, or by reasonable modification to
the subsystem/equipment as permitted by the procuring document, the procuring activity may
consider waiving the requirement applicable to the particular equipment upon request from the
developing activity if allowed by the terms of the procuring document.

the system i

accordance with the applicable requirements of MIL-STD-1795"and

Lightning Protection: The developing activity is responsible for developing IightniLg protection for

MIL-HDBK-419.

The performpnce of the system during and after the lightning event should 'be specified by the

procuring a
L) -

3.3.13 Electromag

electromagn
emissions of
mission. Th
(in conjuncti

3.3.14 Wiring and ¢

optimum sef
proper termi
shield termin
When overa
termination ¢

3.3.15 TEMPEST:

should be de

4. QUALITY ASSU

4.1

Responsibility

etic Spectrum Conservation: The developing activity should consen|
tic spectrum by limiting system and subsystemfeguipment intended
scupied bandwidth to the minimum amount required to perform the s
b developing activity should collect and provide the necessary inform
bn with the procuring activity) all requiredifréquency autherizations.

Labling: Wiring and cabling should be designed to minimize coupling
aration and use of available wiring space. Cable desigh should incly
hation of individual wire shields:and should use a conductive finish ¢
ation requirements between elements of the shield ground path (i.e.,

| shields are required, use'a connector backshell that provides for pe
f the shield.

\When required by -the contract, the system and applicable subsysten
signed to mget the requirements of NACSIM 5100A.

RANCE PROVISIONS:

for Inspection:

e the use of the
radio frequency
becified system

ation and obtain

, and obtain

de provisions for
bnsistent with
conhector parts).
ripheral

ns/equipments

Unless otherwise specified, the developing activity is responsible for the performance of all
inspection requirements as specified herein. Except as otherwise specified, the developing activity
may utilize its own facilities or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the procuring activity. The procuring activity
reserves the right to perform any of the inspections set forth in the specification where such
inspections are deemed necessary to assure supplies and setvices conform to prescribed

requirements.
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42

43

431

432

EMC Test Plan and Test Procedure:

An EMC test plan should be prepared by the developing activity and submitted for review and
approval by the procuring activity. The test plan should provide for a system EMC testand a
production acceptance EMC test. The test plan should include, but not be limited to, a description of
the test sample, all necessary test equipment, facilities (customer, contractor or other) to be used,
methods for determining compliance with applicable requirements, rf ambient profiles, sketches and
diagrams of set-ups, test frequencies or frequency ranges, personnel (customer, contractor and
other) required, consideration for regulations such as FCC or FAA, etc, expected accuracy of
measurements, test sample operation during test and a test schedule.

When safety rLargins have been established, appropriate subsystem/equipment input and output
monitoring criteria should be included in the test plan.

A test procedyre should be prepared by the developing activity and submitted for r¢view and
approval by the procuring activity. The test procedure should provide\the step-by-gtep procedures
required to demonstrate the compliance of the test sample with the requirements of this document,
as may be ampnded by the procurement document, and the approved test plan. The procedure

should addresk both the system EMC test and the productioh.acceptance EMC te

Tests:

Subsystem/Equipment EMC Tests: Subsystems/Equipments should have been tested to show
compliance yvith applicable requirements of MIL-STD-461 or have substantiating [data showing
compliance yith system EMC requirements.

System EMQ Test: The developing activity should perform a complete system EMC test in
accordance with the approved test'plan and test procedure to demonstrate compliance with the
requirements of this specificationon the system designated and approved by the pgrocuring activity.
The system fested should be typical of the production configuration and should pfeferably be the
first article. Bome requirements may be adequately demonstrated at the subsystem/equipment
level. Thesq selections.should be so indicated in the test plan and the results of such tests should

4321 Anychang es of modlflcatlons requwed as a result of the EMC test should be ingorporated into

. aloping activity
should then perform the minimum retestlng deemed hecessary by the procuring activity to
demonstrate that the modifications enable the system to comply. The retest should be performed
on a system acceptable to the procuring activity.

4.3.3 Production Acceptance EMC Test: Where required or appropriate, each production system should

be given a limited EMC test as outlined in the developing activity’s approved test plan and test
procedure to ensure production compliance with the EMC requirements. This test may be included
as part of the overall system acceptance test or at the subsystem/equipment level as specified in
the approved test plan.
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4.4

441

442

443

444

445

446

447

448

Test Conditions:

All outstanding approved engineering orders, engineering change proposals (ECPs), modifications,
and configuration changes should be incorporated and installed prior to start of test. All exceptions
to these should be approved by the procuring activity and all such requests should identify that
portion of the system that is not per the approved production configuration.

The following criteria should be complied with throughout all phases of the test program as specified
in the approved test plan and test procedure.

All subsystems/equipments should be in accordance with the requirements of 3.3.2, or 3.3.9 or
3.3.10, or hgve approved deviation requests.

The EMC tes$t plan and procedure for the system should have been approved ang all required
changes incprporated prior to start of tests.

External elegtrical power (where required) supplied to the system under test shoyld meet the
power quality requirements of the applicable specification.

Tests should not be conducted in any area or at any time when the EME at the test site would affect
the validity of the tests. The ambient EME at the test site should be monitored, njeasured,
analyzed, or{controlled to the extent necessary to ensure that this ambient envirgnment does not
degrade tesf results or mask interference from the system. When possible, all sypport or site
equipment that generates interference that is unacceptable should be suppressed, removed, or not
operated. All ambient signals that may degrade test results should be identified and recorded.

During tests] all electronic subsystems/equipments under the control of test pers¢nnel should be
adjusted, within the limits of the subsystem specification, for maximum indication pf interference or
suscenptibility consistent with normal.operation.

Tests should be designed to/indicate compatible operation, undesirable responsels, unacceptable
responses, 9r malfunctioning while all applicable subsystems/equipments are op¢rated. It should
be the responsibility ofthe developing activity to determine, conclusively and corgectly, the causes
of all such indications.of noncompatibility.

Each subsytem/eqmpment should be monltored by approprlate means to adequately evaluate the
- Dera 3 A 3 afety margins. Where
possible, approved support eqmpment mtended for use Wlth the system should be used to monitor
subsystems/equipments and provide data records. If the procuring activity agrees, special
instrumentation may be used. All records should be provided with time or event correlation.

The overall system should be operated in representative normal modes of operation and under
representative specified or simulated mission electromagnetic environments.
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4.4.9 When subsystems/equipments require special inputs such as Doppler, simulated stars or
temperature, the means of simulating these inputs should be provided as described in the EMC

test plan.

4410

The EMC tests should demonstrate the required system compatibility when subsystems/

equipments, including support equipment, trainers and simulators are individually and collectively
operated in representative modes of operation. Transmitters and receivers should be operated at
those critical frequencies identified during system analysis and subsystem/equipment laboratory
tests. For example, transmitter frequencies should be chosen so that harmonics occur at receiver
tuned frequencies, and/or intermediate frequencies. If the system uses special frequencies for

command ck

4,411 Intersystem

45 Success Crite

Compliance w

compatible op
the requireme
agrees that it i

undesirable re

4.6 TestReport:

A complete tef

annel, distress messages, or other purposes, they should be given s
compatibility should be demonstrated under simulated or actual use
ia:

jth the procurement specification should be achievéd when electrom
pration, including any approved safety margins ds demonstrated in a
hts of 4.3 without unacceptable responses or malfunctions. If the pro

5 impractical, or not within the developing agtivity’s ability to make co
isponses are deemed minor, the systemmay be considered acceptal

5t report, describing the EMC tests should be provided in accordance

pecial attention.

conditions.

hgnetically
ccordance with
curing activity
rrections, or the
ble.

with the

procuring docliment. The report shall contaih complete information on all applicable tests and other

information re

uired by this document( System EMC requirements satisfied by tes

at the

subsystem/eqliipment level shall have a discussion of such test results and a listing of

documentation

5. PREPARATION

5.1

This section is|

for them in this report.
FOR DELIVERY:

not applicable to this document.

PREPARED BY SAE COMMITTEE AE-4, ELECTROMAGNETIC COMPATIBILITY
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A1

A2

A3

A4

SCOPE:

APPENDIX A
TAILORING GUIDE FOR ARP4242

This appendix provides guidance for the tailored application of the requirements of this document to
be consistent with the needs of the intended procurement.

APPLICABLE

DOCUMENTS:

DOD-HDBK-2

OBJECTIVES

This documenlt

complexity. T
complex applit
requirements.

(=] P SN | £ 7.\ L F ol Tl H £ 00 H 'y £ |
e UGS TUT AP PIGALTVIT AT TATIVTTTITg VT TATUUTTCTTIC TS TV LTS TTo

Acquisitions

is intended for application to many different types of procurements
e requirements contained herein are intended to be adequate to de
tations. However, many procurements will not require imposition of

upon the following factors:

a. The compl
b. The intend
¢. The specif]
d. Any other

Questions rels
primary respo

for complex procurements should.not be released without prior review by that office.

DESCRIPTIOI

exity of the procured system
ed use of the system

¢ procurement phase
contributing circumstances

tive to the application of-this’guidance should be referred to the appl
nsibility for electromagnetic compatibility within the procuring activity.

N AND USE:

The tailoring guide is formatted as a matrix (see Figure A1) which lists the respecti

this specificatipn andiindicates the applicability of that paragraph to different progrg
phases. Gengral guidance for the tailoring of specific requirements is provided in thE

"Tailoring Notgs®ODFinally, a column entitled "Guidance Documents" identifies other

This appendix provides guidance for the application of these require

Material

bf widely varying
ine the most

Il of these
ments based

icable office of
Requirements

e paragraphs of
m procurement

column entitled
ocuments which

provide useful
The legend uti

C - Concept D
V - Validation

information pertinent to the subject.
lized in the program phase headings is as follows:

efinition

F - Full Scale Development

P - Production

D - Deployed (applicable to maintenance, modification or reprocurement activities.)
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A4 (Continued):
The symbols utilized within these columns are to be interpreted as follows:
A -The referenced paragraph is fully applicable in the acquisition phase indicated.
N -The referenced paragraph is not applicable in the acquisition phase indicated.

T -The referenced paragraph may be applicable in the acquisition phase indicated, but should be
tailored in its application. Guidance in how to tailor the paragraph is provided in the "Tailoring
Notes" column. It is recognized that tailoring is a dynamic, continuing process throughout the life
cycle of a pystem. It is recommended that the System EMC Control Plan, whigh is required by
3.2, be used as a mechanism for providing such tailoring. This requires that|the request for
proposal (RFP) for the concept definition phase contain a task to generate this plan and that all
subsequent procurement phase RFPs require maintaining and updatingthat dogument. This will
result in a pelf-tailoring EMC program that is cost effective, timely and visible to[program
managemeént. The requirement for a control plan could be waivedfor procuremgnt of very simple
systems.
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APPENDIX B
CHARTER FOR SYSTEM ELECTROMAGNETIC COMPATIBILITY ADVISORY BOARD (EMCAB)

B.1 INTRODUCTION:

B.1.1 Purpose:

B.1.1.1 This document describes the objectives, organization, responsibilities and actions of the
Electromagnetic Compatibility Advisory Board (EMCAB). EMCABs have been used successfully

on many military programs and this information is presented for use if, and when, an EMCAB
type of organization is considered useful.

B.1.1.2 The EMCAB is an advisory body established to assist the Program Manager and the Assistant
Program Manager in assuring that the system is electromagnetically compatibl¢ within its
operationall electromagnetic environment (EME).

B.1.2 Scope:

This charter [delineates the general requirements applicable‘to the formation and joperation of the
EMCAB. The EMCAB is cognizant over all of the items of \paragraph 1 of the ARP.

B.1.3 Responsibiliies:

It is the resppnsibility of the EMCAB to make recommendations to assist in achiejing EMC of the
system in its|operational EME. The EMCAB should be composed of members teghnically qualified
to make appfopriate recommendations on system and subsystem/equipment EMIC problem
solutions. EMCARB recommendations do,not change any contractual obligations,|but contractual
changes majy result from EMCAB recommendations. Any contractual changes will be processed
through established management channels.

B.1.4 Objectives:

B.1.4.1 The objectives of the EMCAB should be to assist in the achievement of EMC throughout the life
cycle of the system( This assistance should be provided by advising the develgping activity of
appropriate methods of assuring good EMC design. EMCAB activities should include, but not be
limited to, the following:

a. Coordination of problems regarding EMC requirements and specifications
b. Recommendation of EMC requirement changes as appropriate

¢. Coordination of problems regarding EMC program status

d. Coordination of problems regarding EMC documentation

e. Coordination of procuring activity furnished equipment EMC requirements with the system
EMC requirements

f. Coordination of EMC tasks through appropriate management channels for action
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B.1.4.1 (Continued):

g.

i

Coordination of problems regarding developing activity system and equipment EMC
planning, design, test and data

Identification of EMC problems
Recommendation of solutions to EMC problems

Coordination of EMC Engineering Change Proposals (ECPs), and waivers/deviations (\W/Ds)

B.1.4.2 The EMCAB procuring activity chairperson should ensure that each participating activity
establishe$ an individual effort in consonance with the overall program EMC|ohjectives, that
effective methods of monitoring EMC efforts and progress are established and followed, that
periodic EMC program design reviews are scheduled and conducted and that deficiencies noted

are promptly reported.

B.2 ORGANIZATIDN:

The EMCAB should consist of representatives of the procurihg activity, procuring agtivity

subactivities, prime developing activity and their subactivities as required.

B.2.1 Membership;

B.2.1.1 The EMCAB should be chaired jointly by the-procuring activity and the prime dgveloping activity.
The vice chairperson should be a procuring activity representative and developjng activity

representative. The secretary shouldbe the prime developing activity or any ofher activity as
designateq by the procuring activity. ;Individual member responsibilities should finclude the
following:

a. Chairperson - Procuring Activity: Co-chair all EMCABs with the developing|activity

chairpgrson and chair.the procuring activity only meetings. Approves agengla, meeting
MCAB decuments and reviews EMCAB meeting minutes. Distribujes agenda,
es tri-service

soh- Developing Activity: Co-chairs MO AB s with 'activity
chairperson. Plans, organizes and implements developing activity participation at all
EMCABs.

Vice-Chairperson - Procuring Activity Representative: Serves as alternate in the absence of
the procuring activity chairperson.

Vice-Chairperson - Developing Activity Representative: Serves as the developing activity
chairperson in the absence of the designated developing activity chairperson.
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B.2.1.1

vy)
N
—
o

{Continued):

e. Secretary - Designated Activity: Provides secretarial services. Prepares agendas, summary
reports and minutes of the meetings.

=
o

oooo

Members - Permanent: Represent their organization and provide an interface between
EMCAB and their organization. Participate in EMCAB activities specified in paragraph 1.4.1
above. Present EMC problems to the board. Provide agenda items. Participate in EMC
problem-solving. Report EMC problem/solutions to their organization.

Members - Consulting: When invited, represent their organization and provide an interface
betwegn the EMCARB and their organization. Participate in EMCAB activitie

design
mbers:

Procur
Procur

k5 specified in
ized EMC

B.1.4.1 as required by the procuring activity. Provide information on specia
.
The following organizations, as a minimum, are to have permanent mem
hg agency
hg agency support activities

Prime

Heveloping activity

Develdping subactivities

B.3 MEETING DOCUMENTATION:

B.3.1

B.3.1.1

Agenda:

The final ag
fully coordin

Permanent Agenda ltems: The‘following should be addressed at each EMCARB:

@™pooTy

Previo
Review
Review
Discus

Tentative agenda, items, date and place of hext EMCAB meeting

nda should be approved and distributed at least fifteen days prior to

s meeting mihutes

of outstanding action items

of EMC\program schedule/milestones
sion of EMC designs and/or problem areas
MEC \activity

the meeting and

ted with the developing activity chairperson and procuring activity chairpersons.

of haew oh-ltaem ala dhad- resbonsibiib
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B.3.1.2 Specialized Iltems: Technical items requiring an in-depth presentation or discussion will be
scheduled on an as required basis and included as new EMC activity. Responsibility for the
presentation or discussion will be assighed to the appropriate activity. Such specialized items

B.3.2 Action ltems|

B.3.3

Support material for technical action items
Progress reports from specialized subcommittee chairmen
Discussion of EMC test plans, procedures, results

Discussion of EMC documentation

include:
a.

b.

c.

d.

e. ldentif
f.

Reconmended approaches for EMC problem solution

Action item
will be revie

hecessary tq close the action item should be provided from those responsible for|
action for publication in the minutes. Action ltems should bedesignated to the re
along with tHe proposed completion date.

Minutes;

Minutes of epch EMCAB meeting should be recorded by the secretary. A copy o
should be fofwarded to all members within 30 days after each meeting. Any defic

ication of EMC problem areas

ed at each meeting and recorded in the minutes. Reports, letters, ¢

Issignments should be noted in the meeting minutes. The,status of ¢ach open item

ata, etc.,
performing the
spohsible activity

[ the minutes
encies noted are

to be promplly reported and corrected befare’'the next meeting. The published mlinutes should

Date and place of meeting

List of al| attendees with the hame of the person(s) chairing the meeting
Summary of topics discussed

Complete descriptionstef action items and decisions

Tentativd date and place of next EMCAB meeting

include:

a.

b.

C.

d.

e. EMCAB
f.

g. Actionit
h. Copy of
i.

m summary
reséntations
Executiv

recommendations

B.4 MEETING SCHEDULE:

Meetings will be scheduled three months apart unless otherwise decided by the EMCAB. Tentative
planning for the subsequent meeting should be accomplished at each meeting. Such planning
should include date, time, location, and preliminary agenda items.


https://saenorm.com/api/?name=332ce2e0247eeba8c52f3c9cd10f08e9

SAE ARP4242A Page 25 of 37

APPENDIX C
EMC REFERENCE DOCUMENTS

C.1 PREFACE:

The documents listed herein are provided for information only. They represent a snapshot in time as
far as their existence and revision level is concerned. Itis not intended to be an exhaustive list of all
possible documents. It does contain documents from many different organizations, but it is known
that it is not a complete list. The SAE intends no disrespect toward any organization or document
source (government, industry or professional society) whose documents may not be included.

Appendix C rejpresents an area which will require constant attention with a need for fairly frequent
updating. Suggestions, deletions, additions, etc. are welcome. Better organization and grouping or
cross referending of documents with similar functions have been considered and wpuld be useful.
However, at s¢me point in time the document must be published and these remain|as items for the
first revision.
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MIL-C-12889A VALID NOTICE 1
CAPACITORS, BY-PASS, RADIO-INTERFERENCE REDUCTION,
PAPER DIELECTRIC, AC AND DC, (HERMETICALLY

MIL-E-881A
ENCLOSURE, ELECTROMAGNETIC-SHIELDING, DEMOUNT-
ABLE, PREFABRICATED GENERAL SPECIFICATION FOR

SEALED IN METALLIC CASES), GENERAL SPECIFICATION REV A 31 JAN 63
FOR 10 M4L06-3062
V REV A NOTICE 1 17 AUG 88 1
E588-2762 MIL-E-4158E (3)
REV A AMEND 3 30 MAR 79 3 ELECTRONIC EQUIPMENT, GROUND; GENERAL
£588-2763 SPECIFICATION
REV A 30 AUG 57 FOR
16 £588-2766 REV E AMEND 3 31 DEC 85 4
£012-3225
MIL-C-24929A REV E 11 JaN 73
CLOTH, LANINATED, ALUMINIZED (PARA-ARAMID BASE) 29 £012-3229
REV A 30 SEP 88
19 X053-0569 MIL-A-9094D VALID NOTICE 1
ARRESTER, LIGHTING, GENERAL_SPECIFICATJON FOR,
MIL-C-24941 DESIGN OF
CLOTH, LANINATED, ALUMINIZED (PARA-ARAMID/PBI V REV D NOTICE 1 13 FEB 87 1
BASE) ES67-2036
BASE 30 SEP 88 REV D 17 MAR 69
19 X051-2317 13 ES567-2037

MIL-C-256948 VALID NOTICE 1
CLOTH, NYUON, METALIZED

V REV B NQTICE 1 30 JuL 87 1
X043-0796

REV B 24 SEP 79
17 X043-0797

MIL-C-83413A supp 1
CONNECTOR$ AND ASSEMBLIES, ELECTRICAL, AIRCRAFT
GROUNDING| GENERAL SPECIFICATION FOR

REV A SUYPP 23 MAR 84 1
£559-1692

REV A 23 MAR 84
17 ES559-1693
MIL-C-85485

CABLE, ELHCTRIC, FILTER/LINE, RADIO FREQUENCY
ABSORPTIV

MIL-B-50878 INT AMD 3
BONDGMNG, ELECTRICAL, AND LIGHTNING PROJECTION,
FOR AEROSPACE SYSTEMS

REV B INT AMD 3 24 DEC 84 2
E538-0369

REV B AMEND 2 31 AUG 70 4
£538-0371

REV B 15 ogr 64
26 E538-0375
MIL-C-5

CAPACITORS, FIXED, MICA-DIELECTRIC, GENERAL
SPECIFICATIONS FOR

MIL-C-26074D

COATINGS, ELECTROLESS NICKEL, REQUIREMENTS FOR
REV D 27 FEB 89 9

M121-0731

NIL‘D-9121§ SupP 1 MIL-C-81740
DISCHARGERS . (METALLIC

FOR

REV D SUPP 30 SeP 86 1
E563-2693

REV D 30 SEP 86 19
E563-2694

COMPOUND DECOMPOSITION)
BASE 15 AUG 69 12
M109-1338

FIGURE C1
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MIL-C-83439 VALID NOTICE 1
CAPACITOR, FIXED FEED THROUGH, ELECTROMAGNETIC

MIL-G-46898 (1)
GASKETING RF AND PRESSURE

INTERFERENCE SUPPRESSION, (AC, DC, AND AC-DC) AMEND 1 15 NOV 74 1
(HERMETICALLY SEALED IN METALLIC CASES) GENERAL HOO1-3669
SPECIFICATION FOR BASE 19 APR 74
V NOTICE 1 27 FEB 87 1 6 H001-3670
£570-2139 30 76 , MIL-F-15733G SuPp 1
1 JUN

5:25:353 FILTERS AND CAPACITORS, RADIO FREQUENCY INTER-
€570 16 APR 79 , FERENCE GENERAL SPECIFICATION FOR

AMEND 3 A REV G SUPP 1 01 SEP 84 4
ES70-2141 £580-2782

BASE 21 Jo—F 12

” REV G AMEND 2 08 FEB 88 b

E570-2164 ES80-2786

SuPP 1 31 UL 74 1
E570-2140 REV 6 6 SEP 84

28 €580-2788

MIL-C-11693C| suPP 1B

CAPACITORS,
METAL CASES)
REDUCTION, A
RELIABILITY
REV C

28

REV C AMEND
£531-4094
REV C AMEND 4
ES31-4088
REV C SUPP 18
ES31-4087

MIL-E-4957A (1
ENCLOSURE, EUE
ABLE, PREFABRI
PURPOSES

REV A AMEN(
M406-2930

REV A
21

EED THROUGH, RADIO-INTERFERENCE
ESTABLISHED AND NOT-ESTABLISHED
AND DC (HERMETICALLY SEALED IN
ENERAL SPECIFICATION FOR

08 ocT 71
ES31-4095
28 MAR 77 1
06 AUG 82 [
06 AUG 82 1

)
CTROMAGNETIC-SHIELDING, DEMOUNT?

CATED FOR ELECTRONICS TEST

1 02 FEB 56 1

17 NOV 54
M&06-2931

MIL-E-6051D VALID NOTICE 1

ELECTROMAGNET|I
SYSTEM

C COMPATIBILITY REQUIREMENTS,

MIL-F-28861 SUPP 1B

FILTER, RADIO INTERFERENCE, TYPE F[1245APX125

V REV B NOTICE 1 20 FEB 87 1
E567-2481

REV B q7 FEB 64
8 ES67-2482

NIL-F-28861 SUPP 1B

FILTERS AND CAPACITORS, RADIO FREQUENCY/ELEC-
TROMAGNETIC INTERFERENCE SUPPRESSI N, GENERAL

SPECIFICATION FOR

SUPP 1B 29 AUG 86 3
E594-3694

AMEND 6 16 JUN 89 10
£594-3697

BASE 1T OEC 81
38 £594-3707
NIL-F-49183
FILTER, DIRECT CURRENT, POWER F-148l1()/VRC

BASE 12 SEP 78 31
E518-4310
MIL-G-471978

GASKET, SHIELDING, ELECTRONIC-ORIENFED WIRES

: REV D NOTICE™ 318379 26 FEB 88 REV B
6 .
REV D AMEND 1 05 JUL 68 1 E572-4069
£318-3794
REV D 07 sep
67 16 £318-3795

FIGURE C1 (Continued)

EMBEDDED IN SILICONE RUBRFR _PRESSURF SEAL

27 APR 87
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MIL-G-83528A SUPP 1A MIL-P-47226 NOTICE 2
GASKETING MATERIAL, CONDUCTIVE, SHIELDING GASKET, PLATING, COPPER, ELECTROLESS (FOR NON-CONDUCTING
ELECTRONIC, ELASTOMER, EMI/RFI GENERAL MATERIAL)
SPECIFICATION NOTICE 2 30 AUG 85 1
FOR M118-0562
REV A SUPP 1A 30 SEP 88 2 BASE 12 JuL 74
£590- 2982 4 M118-0563
REV A AMEND 1 19 AUG 88 1
£590- 2984 MIL-S-29411B
REV A 31 MAR 88 SHELTER ASSEMBLIES: 10-FOOT AND 20-FOOT ELECTRO-
2% E590-2985 MAGNETIC INTERFERENCE
REV—S 20 JAN 88
MIL-1-83456 [VALID NOTICE 1 2 €019-0398
INSTALLATION OF SEGMENTED LIGHTNING DIVERTER A-A-1556
STRIPS ON A]RCRAFT RADOMES, GENERAL SPECIFICATION SEALING COMPOUND (ELASTOMERIC.JOINT SEALANTS)
FOR BASE 26 ARR 81
Vv NOTICE 1 04 MAR 88 1 1 AMOO2- 1535
€525-2980
AMEND 2 02 JUN 76 5 HH-T-294
£525-2981 TAPE, ADHESIVE; LEAD FOIL
BASE 02 DEC 74 REV A 1L 7%
18 €525-2986 3 APO3- 1896
MIL-1-83751 L-7-808
INDICATOR, YAFETY LEVEL, RF TAPE, PRESSURE SENSITIVE ADHESIVE
BASE 01 MAR 67 CALUMINUM-BACKED)
1 M307-2559 REV B 01 ocr 71
3 AM02-2246
MIL-L-137628 VALID NOTICE 1
LEAD ALLOY COATING, HOT DIP (FOR IRON AND STEEL aPL-83528-7
PARTS) GASKET, SHIELDING, ELECTRONIC, ELASTOMER, EMI/RFI
V REV B NOTIEE 1 31 JuL 89 1 GENERAL SPECIFICATION FOR
M121-0117 REV 7 29 Jul 89
REV B 31 AUG 83 4 £596-2989
8 M121-0118
QQ-B-575B VALID NOTICE 1
MIL-N-47037 [VALID NOTICE 1 BRAID, WIRE, (COPPER, TIN-COATED, OR SILVER
NICKEL ALLOY|, HIGH PERMEABILITY, SHIELDING GRADE COATED,
V NOTICE 1 06 JUN 86 1 TUBLAR OR FLAT)
M120-0613 V REV 8 NOTICE 1% 19 SEP 88 1
BASE 19 APR 74 AE632031
7 M120-0614 REV B AMEND 1 01 AUG 80 2
AE63-2032
MIL-M-49158 REV B 22 MAY 79
MEASURING SETS, RADIO INTERFERENCE, GENERAL 6 AE&3-2034
SPECIFICATION FOR
BASE 01 MAY 78
17 M306-1270

FIGURE C1 (Continued)


https://saenorm.com/api/?name=332ce2e0247eeba8c52f3c9cd10f08e9

SAE

ARP4242A

Page 29 of 37

W-F-2190 Supp 1
FILTER, RADIO FREQUENCY INTERFERENCE

MS90298
CONNECTOR, RECEPTACLE, ELECTRIC, GROUNDING

MIL-S-46874 VALID NOTICE 1
SEAL, RF AND PRESSURE

Supp 1 13 DEC 83
1 AE63-0448

BASE 13 DEC 83
12 AE63-0449
V-R-550A NOTICE 1
RODS, GROUND (WITH ATTACHMENTS)

REV A NOTICE 1 19 SEP 88 1
AE63-0322

REV A AMEND 1 18 AUG 77 &
AE63-0323

REV A 12 JUN 75
15 AE63-0329
MS3493
CONNECTOR, PLUG AND CAP, ELECTRIC, GROUNDING
MS25064 REV |A
CONDUIT, FLYXIBLE, RADIO FREQUENCY SHIELDING

REV A 11 JUL 80
3 D100-1231

MS25065 REV [A
FERRULE, FLEXIBLE CONDUIT, RADIO FREQUENCY

V NOTICE 1 06 JUN 86 1

H014-3763
BASE 14 DEC 73

7 H014-3764

MIL-T-47012A

TAPE, PRESSURE-SENSITIVE ADHESIVE, COPPER FOIL
REV A 8 JUN 89

9 M014-2096

MIL-T-83284 (2)
TAPE, THERMAL RADIATION“RESISTANT,| PRESSURE-
SENSITIVE ALUMINUM COATED FIBERGLASS CLOTH

AMEND 2 06 JUN 73 2
P006-0798

AMEND 1 23 MAR 71 1
P006-0800

BASE B JuL 70
6 P006-0801
MIL-w-5088

SHIELDING WIRING, AEROSPACE VEHICLE
REV A 15 DEC 67
1 D100-1234 MIL-U-87893
WORKSTATION, ELECTROSTATIC DISCHARGE (ESD)
MS25066 REV A VALID NOTICE 1 CONTROL
NUT, FLEXIBLE CONDUIT, RADIO FREQUENCY SHIELDING BASE 1p Nov 87
V REV A NOTICE 1 25 MAR 87 1 22 M421-0664
D104-1938
REV A 26 OCTN73 DOD-HDBK - 263
1 D104-1939 ELECTROSTATIC DISCHARGE CONTROL HANDBOOK FOR
PROTECTION OF ELECTRICAL AND ELECT&NIC PARTS,
MS25067 REV R VALID NOTICE 1 ASSEMBLIES AND EQUIPMENT (EXCLUDING ELECTRI-
CONDUIT ASSEMBLY, FLEXIBLE,RADIO FREQUENCY CALLY INITIATED EXPLOSIVE DEVICES)| METRIC
SHIELDING BASE 04 MaY 80
V REV A NOTICE 01 JUL\B% 1 76 MH42-3824
D923-0916
REV A 15 DEC 67 KSC-STD-E-0012A (1)
3 D923-0917 BONDING AND GROUNDING STANDARD FOR
REV A AMEND 1 29 SEP 78 1
MsS25384 D709-2092
PLUG, FUEL NOZZLE, GROUNDING REV A 01 MAR 74
35 D709-2093

MS33645
RECEPTACLE, GROUNDING, INSTALLATION OF

FIGURE C1 (Continued)
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