VERSION 2 Dated 16 March, 2004


Standardized Electromagnetic Environmental Effects (E3) and Spectrum Supportability (SS) Requirements for Various Navy and USMC Acquisition Documents

Background


The Navy/USMC SYSCOM E3 IPT has prepared this document to assist Navy and USMC acquisition programs to ensure that Electromagnetic Environmental Effects and Spectrum Supportability requirements are appropriately addressed in all phases of the acquisition process.       

Purpose


The purpose of this document is to provide “boiler plate” requirements that can be used to insert into acquisition documentation to ensure that E3 and SS requirements are being addressed.  Further, there are checklists provided for several Systems’ Engineering Technical Reviews that can be used to assess the progress being made by the contractor at reducing the risk of the program as it relates to E3 and Spectrum Management.

Applicability


Use as required, and feel free to tailor these requirements for each acquisition program.
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A. INITIAL CAPABILITIES DOCUMENT (ICD)


Required by: CJCSI/CJCSM 3170.01C


Acquisition Milestone Supported: Pre-MS A and MS A

Recommended Verbiage:

“Electromagnetic Environmental Effects (E3) and Spectrum Supportability

All equipment and systems developed in support of these initial capabilities shall comply with applicable Navy, DoD, Joint, National, and International spectrum 

            management policies and regulations.  Additionally, equipment and systems                 

            developed to accomplish the mission must be mutually electromagnetically                      

compatible with itself and with all other systems operating in the Electromagnetic Environment (EME).  The operational performance shall not be degraded by electromagnetic environmental effects (E3).  Safety shall not be compromised by the Hazards of Electromagnetic Radiation to Ordnance (HERO) or to Fuel (HERF) or to Personnel (HERP).”
B. CAPABILITY DESCRIPTION DOCUMENT (CDD)

Required by: CJCSI 3170.01C


Acquisition Milestone Supported: MS B


Need to answer the questions:

· Does the CDD address spectrum certification, supportability, and host nation approval?

· Does the CDD address the control of electromagnetic environmental effects (E3) ?

· Does the CDD address the safety issues regarding hazards of electromagnetic radiation to ordnance (HERO) ?

Recommended Verbiage:

Electromagnetic Environmental Effects (E3) and Spectrum Supportability  

Electromagnetic Environment (EME) and E3
The XXXX shall be compliant with existing DOD requirements from MIL-STD-464A (platform level) and MIL-STD-461E (box and subsystem level) for all electromagnetic disciplines, including electromagnetic compatibility with itself and other systems in the operating environment; hazards of electromagnetic radiation to personnel, ordnance, and volatile materials; and natural phenomena effects of lightning, electrostatic discharge (ESD) and precipitation static.   The XXXX shall demonstrate compliance with analyses and tests as noted in MIL-STD-464A and shall not be degraded by electromagnetic environmental effects and with other systems and platforms in the operating environment, including allied and coalition systems.  The minimum RF electromagnetic environments are defined in MIL-STD-464A and may be tailored to define the RF EME as required by the operational profile of the system/platform.  
XXXX shall be compliant with existing DoN requirements for Topside Design and Ship EMC Certification in accordance with NAVSEA S9040-AA-GTP-00/SSCR Rev 4, change 1, Shipboard Systems Certification Requirements for Surface Ship Industrial Periods (Non-Nuclear).

Spectrum Supportability and Spectrum Certification

RF systems that use the electromagnetic spectrum shall be compliant with existing Navy, DOD, Joint, national and international spectrum management policies and regulations and obtain spectrum certification, a statutory requirement as indicated below (DODI 5000.2, 12 May 2003).  A DD Form 1494 “Application for Equipment Frequency Allocation” shall be submitted for each RF spectrum dependent piece of equipment or system, or confirmation shall be obtained from cognizant authorities that an approved frequency allocation exists. 

C. CAPABILITY PRODUCTION DOCUMENT (CPD)

Required by: CJCSI 3170.01C


Acquisition Milestone Supported: MS C

Need to answer the questions:

· Does the CPD address spectrum certification, supportability, and host nation approval?

· Does the CPD address the control of electromagnetic environmental effects (E3) ?

· Does the CPD address the safety issues regarding hazards of electromagnetic radiation to ordnance (HERO) ?


Recommended Verbiage:

Electromagnetic Environmental Effects (E3) and Spectrum Supportability  

Electromagnetic Environment (EME) and E3
The XXXX shall be compliant with existing DOD requirements from MIL-STD-464A (platform level) and MIL-STD-461E (box and subsystem level) for all electromagnetic disciplines, including electromagnetic compatibility with its self and other systems in the operating environment; hazards of electromagnetic radiation to personnel, ordnance, and volatile materials; and natural phenomena effects of lightning, electrostatic discharge (ESD) and precipitation static.   The XXXX shall demonstrate compliance with analyses and tests as noted in MIL-STD-464A and shall not be degraded by electromagnetic environmental effects and with other systems and platforms in the operating environment, including allied and coalition systems.  The minimum RF electromagnetic environments are defined in MIL-STD-464A and may be tailored to define the RF EME as required by the operational profile of the system/platform.  
XXXX shall be compliant with existing DoN requirements for Topside Design and Ship EMC Certification in accordance with NAVSEA S9040-AA-GTP-00/SSCR Rev 4, change 1, Shipboard Systems Certification Requirements for Surface Ship Industrial Periods (Non-Nuclear).

Spectrum Supportability and Spectrum Certification

RF systems that use the electromagnetic spectrum shall be compliant with existing Navy, DOD, Joint, national and international spectrum management policies and regulations and obtain spectrum certification, a statutory requirement as indicated below (DODI 5000.2, 12 May 2003).   A DD Form 1494 “Application for Equipment Frequency Allocation” shall be submitted for each RF spectrum dependent piece of equipment or system, or confirmation shall be obtained from cognizant authorities that an approved frequency allocation exists.

D. ACQUISITION STRATEGY (AS)

Required by: SECNAVINST 5000 and DOD 5000 series


Acquisition Milestone Supported: MS A, B, C and IOC


Recommended Verbiage:

Electromagnetic Environmental Effects (E3) and Spectrum Supportability  

The XXXX shall be electromagnetically compatible within itself and with other platforms in the intended operational electromagnetic environment, safety shall not be compromised by the Hazards of Electromagnetic Radiation to Ordnance (HERO) or to Fuel (HERF) or to Personnel (HERP) and shall comply with Navy, DoD, National and international spectrum management policies and regulations.  

E. TEST AND EVALUATION MASTER PLAN (TEMP)

Required by: SECNAVINST 5000 and DOD 5000 series


Acquisition Milestone Supported: MS B and C

Within the TEMP, the critical operational issues for suitability or survivability are usually appropriate to address spectrum supportability and E3 control requirements.  The overall goals of the test program with respect to spectrum supportability and E3 control requirements are to ensure that appropriate evaluations are conducted during DT&E, and that appropriate assessments are performed during OT&E.  These evaluations and assessments should define for the milestone decision authority (MDA) the performance and operational limitations and vulnerabilities of spectrum supportability and E3 control requirements.  


Recommended Verbiage:

The following are four examples of critical operational issue statements to be 

included in the TEMP

Electromagnetic Environmental Effects (E3) and Spectrum Supportability  

· Will the platform/system (or subsystem/equipment) detect the threat in a combat environment at adequate range to allow a successful mission?”  (Note: In this example, the “combat environment” includes the operational electromagnetic environment.)

· Will the system be safe to operate in a combat environment?”  (Note: In this example, electromagnetic radiation (EMR) hazards issues such as hazards of electromagnetic radiation to personnel (HERP), ordnance (HERO), and volatile materials and fuels (HERF) can be addressed, as applicable.)

· Can the platform/system (or subsystem/equipment) accomplish its critical missions?”  (Note:  In this example, it can be determined if the item can function properly without degradation to or from other items in the electromagnetic environment.)  

· Is the platform/system (or subsystem/equipment) ready for Joint and, if applicable, Combined operations?” (Note: In this example, the item must be evaluated in the projected Joint and, if applicable, Combined operational electromagnetic environment.)

F. COMMAND, CONTROL, COMMUNICATIONS, COMPUTERS AND INTELLIGENCE INTERATED SUPPORT PLAN (C4ISP) 

Required by: DOD 5000 series and CJCSI 6212.01C


Acquisition Milestone Supported: MS B, C and IOC


Recommended Verbiage:

Electromagnetic Environmental Effects (E3) and Spectrum Supportability  

The XXXX has the potential to operate worldwide, thus it must have flexible communications architecture to allow spectrum supportability as coordinated through theater Commanders.  The XXXX spectrum dependent equipment and systems shall comply with Navy, DoD, Joint, National and International spectrum management policies as applicable (Threshold).  All on-board systems shall be mutually compatible with other systems, including allied and coalition systems, in the operational environment and shall not be degraded by electromagnetic environmental effects.  All C4ISR systems that support the exchange of CID information must be mutually compatible with other systems in the electromagnetic environment and must not be degraded below operational performance requirements by electromagnetic environmental effects.  This level of compatibility will be verified by testing for compliance to acceptable military standards as prescribed by MIL-STD-461E for box level performance and MIL-STD-464A for system and platform level performance.  

All proposed C4ISR systems that support the exchange of CID information and that utilize spectrum dependent hardware must document spectrum certification of that hardware.  An assessment of the spectrum supportability of the XXXX platform has been conducted and the spectrum requirements of the XXXX have been assessed to be supportable for Milestone B/C.  This iterative analysis will be updated as the XXXX progresses through the system development and demonstration (SDD) phase of acquisition.  All necessary actions will be undertaken to ensure that the C4ISR systems on the XXXX obtain the necessary certification of spectrum support.  Details of the XXXX spectrum supportability assessment for Milestone B/C are contained in the XXXX Spectrum Management plan and can be provided upon request.   
XXXX must comply with DoD and USN TEMPEST requirements.

NAVAIR Specific:

To meet GATM as well as USN OPSEC, COMSEC and EMSEC requirements, all installed systems that emit RF signals outside the aircraft will be on-off selectable by a primary crewmember.  All installed equipment that emits RF signals outside the aircraft should be capable of operating in a low probability of intercept (LPI) mode, either as a selectable mode or as the standard operating mode.  

G. PERFORMANCE BASED SPECIFICATION (PBS)  

Required by: DOD 5000 series 


Acquisition Milestone Supported: MS B, C and IOC


Recommended Verbiage:

Electromagnetic Environmental Effects (E3)

The design and fabrication of the ___________ (SYSTEM) shall meet Electromagnetic Environmental Effects (E3) as specified herein.  E3 Control shall include but not be limited to Electromagnetic Interference (EMI), Electromagnetic Compatibility (EMC), Electromagnetic Environment (EME), Hazards of Electromagnetic Radiation to Ordnance (HERO), Personnel (HERP), and Fuels (HERF), Electrostatic Control, Emission Control (EMCON), Electromagnetic Pulse (EMP), and Lightning Environment.

Electromagnetic Interference (EMI)



Individual subsystems and equipment of the ___________ (SYSTEM) shall meet the interference control requirements of MIL-STD-461E for Naval aircraft,  (i.e. conducted emissions, radiated emissions, conducted susceptibility, and radiated susceptibility) so that the overall aircraft system complies with all applicable E3 requirements.   This should not be deleted if EMP is a requirement.

Electromagnetic Compatibility (EMC)


The ___________ (SYSTEM) shall be electromagnetically compatible within itself such that all of its performance requirements are met.

Electromagnetic Environment (EME)


The ___________ (SYSTEM) shall be electromagnetically compatible with its defined external EME such that its operational performance requirements are met. For systems capable of shipboard operations, Table 1A of MIL-STD-464A shall be used for operations on deck, and Table 1B of MIL-STD-464A shall be used for flight operations that can occur in the main beam of a ship's transmitter. Systems exposed to more than one of the defined EMEs shall use the worst-case composite of the applicable EMEs.

Hazards of Electromagnetic Radiation to Ordnance (HERO)


___________ (SYSTEM) electrically initiated devices (EIDs) shall not be inadvertently ignited during, or experience degraded performance characteristics after, exposure to the external radiated EME of Table IA of MIL-STD-464A for either direct RF induced actuation or coupling to the associated firing circuits.  OD 30393 provides design principles and practices for controlling electromagnetic hazards to ordnance.

Hazards of Electromagnetic Radiation to Personnel (HERP)


The ___________ (SYSTEM) shall comply with current national criteria for the protection of personnel against the effect of electromagnetic radiation.  The maximum electromagnetic energy in internal man-occupied areas from any single source emitter installed in or on the ___________ (SYSTEM) shall not exceed the criteria for controlled environments as defined in DoDI 6055.11, Protection of DoD Personnel from Exposure to Radiofrequency Radiation and Military Exempt Lasers.   This requirement shall apply to all contractor-furnished equipment (CFE), government-furnished equipment (GFE), non-developmental items (NDI), and commercial-of-the-shelf (COTS) items."

Hazards of Electromagnetic Radiation to Fuel (HERF)


Fuels shall not be inadvertently ignited by radiated EMEs.  The EMEs include ___________ (SYSTEM)onboard emitters and the external EMEs specified in MIL-STD-464.

Electrostatic charge control

The ___________ (SYSTEM) shall control and dissipate the build-up of electrostatic charges caused by particle impingement, fluid flow, air flow, and other triboelectric charge generating mechanisms to avoid fuel ignition, ordnance hazards, personnel shock hazards, and to prevent performance degradation or damage to electronics.

Subsystem Electro-Static Discharge (ESD). 

In a static non-operational mode, the ___________ (SYSTEM) subsystems shall be designed to withstand an electro-static discharge pulse to a connector pin of 4000 volts from a source of 100 pF and 1500 ohms. A 25 kilovolt ESD pulse to the case shall not degrade the ___________ (SYSTEM)subsystems. 

Vertical lift and in-flight refueling

The system shall meet its operational performance requirements when subjected to a 300-kilovolt discharge.  This requirement is applicable to vertical lift aircraft, in-flight refueling of any aircraft, and systems operated or transported externally by vertical lift aircraft.  A 300kV ESD pulse to the cargo hooks and refueling probes shall not degrade the ___________ (SYSTEM) subsystems.
Precipitation Static (P-Static)


The ___________ (SYSTEM) shall control p-static interference to antenna-connected receivers onboard the host platform such that system (i.e. COMM, NAV, EW) operational performance requirements are met.

Ordnance subsystems

Ordnance subsystems shall not be inadvertently initiated or duded by a 25-kilovolt electrostatic discharge caused by personnel handling.
Electromagnetic Emission Control (EMCON)


For Navy applications, and other systems applications capable of shipboard operation, unintentional electromagnetic radiated emissions shall not exceed -110 dBm/m2 at one nautical mile (-105 dBm/m2 at one kilometer) in any direction from the system over the frequency range of 500 kHz to 40 GHz; for aircraft.

Electromagnetic Pulse


Flight critical and mission essential equipment must be capable of surviving an EMP event per MIL-STD-464A. Hardening of components, if required, shall not degrade the functionality of the system or increase the gross system weight beyond the aircraft's maximum gross weight. Compliance shall be verified by box level and system level tests.

Lightning Environment


The ___________ (SYSTEM) shall remain flight worthy after experiencing a 200kA direct lightning strike.  Ordnance shall remain safe during and after experiencing a direct strike to the aircraft.  MIL-STD-464 Figure 1 shall be used for the direct effects lightning environment.  Figure 2 and Table IIA shall be used for the indirect effects lightning environment.  Table IIB shall be used for the near lightning strike environment.  Compliance shall be verified by system, subsystem, equipment, and component (such as structural coupons and radomes) level tests, analysis or a combination thereof.

TEMPEST


National security information shall not be compromised by emanations from classified information processing equipment.  The requirement for TEMPEST is found in DoDD 5200.19 (classified).  Baseline TEMPEST requirements are contained in NSTISSAM TEMPEST/1-92, NSTISSAM TEMPEST/1-93, NSTISSAM TEMPEST/2-95, CNNS Advisory Memorandum TEMPEST 01-02, and Navy publication IA PUB-5239-31.

Spectrum Management. 

Equipment that emit or receive electromagnetic waves shall comply with OMB Circular A-11 to determine spectrum supportability prior to initiating cost estimates for development or procurement. All DoD components shall obtain spectrum utilization guidance from the Military Communications-Electronics Board (MCEB) in accordance with DoDD 4650.1.Systems and equipment shall comply with applicable national and international spectrum management policies and regulations. Requirements for foreign spectrum support shall be forwarded to the MCEB for coordination with host nations where deployment of the system or equipment is planned. The standard form DD Form 1494, Application for Frequency Authorization, shall be used to obtain radio frequency authorization.

H. STATEMENT OF WORK (SOW)  

Required by: DOD 5000 series 


Acquisition Milestone Supported: MS B or program initiation


Recommended Verbiage:

Electromagnetic Environmental Effects. – The Contractor shall establish and execute an electromagnetic environmental effects (E3) spectrum control plan for the XXXX platform and subsystems to ensure that the weapon system complies with the applicable requirements of MIL-STD-464A. The XXXX E3 and spectrum control plan shall include design, development, integration and qualification verification efforts in the areas of intra-system electromagnetic compatibility (EMC), subsystem electromagnetic interference (EMI), electromagnetic vulnerability (EMV), lightning protection, radio frequency (RF) compatibility, electrostatic discharge (ESD), precipitation static (P-static), emission control (EMCON), TEMPEST, and hazards of electromagnetic radiation to personnel (HERP), ordnance (HERO), and fuels (HERF).  The contractor shall design and qualify the aircraft, aircraft subsystems and components in accordance with the system specification.  If Open System Architecture is used, the Contractor shall evaluate the hardware changes and their accumulative effect for impact on the existing EMI Qualification and submit the EMI qualification plan or analysis report to the cognizant E3 Engineering Team for review and approval.  The Contractor shall ensure that the E3 engineering and technical support personnel utilized are EMC engineers and EMC technicians certified by the National Association of Radio and Telecommunications Engineers (NARTE).  All activities conducting EMI qualification testing must be accredited for MIL-STD-461E testing under the National Voluntary Laboratory Accreditation Program (NVLAP) administered by the National Institute of Standards and Technology (NIST) and that the E3 personnel are empowered appropriately in the design and configuration review process of the program. Accreditation of facilities administered by agencies that have a Mutual Recognition Agreement (MRA) with NIST to conduct EMI qualification testing to the requirements of MIL-STD-461E may be accepted if approved by cognizant E3 personnel.  All test procedures, test reports, requests for waivers or deviations shall be submitted to the E3 Engineering team for review and approval.  The contractor shall prepare and update the DD Form 1494 throughout the development of the system for spectrum dependent equipment and shall perform analysis and testing to characterize the equipment, where necessary. The contractor shall establish and support an E3/SC WIPT to accomplish these tasks. MIL-HDBK-237C may be used for guidance. [CDRL xxxx, CDRL yyyy, CDRL zzzz]

The air systems, subsystems and components shall not interfere with the operation of any other onboard or pod mounted equipment currently installed on the aircraft. Compatibility shall be demonstrated between all subsystems during all modes of operation while the subsystems are individually and collectively operated.  The equipment shall not incur any degradation or permanent damage while operating on the aircraft. The equipment shall be compatible in its intended installation location with the aircraft internal and external electromagnetic environment (EME), including the EME generated onboard the aircraft under mission conditions.

The system shall be designed and installed so that in the mode of operation designated for EMCON, no equipment shall emit radiation that exceeds a level of -110 dBm/m2 at 1 nm from the aircraft.

The air systems, subsystems and components shall operate satisfactorily when installed on the aircraft and operating in self-inflicted, friendly and/or hostile EME. When installed on the aircraft, which will operate from a carrier, the air systems, subsystems and components shall be compatible with the EME on Navy carrier decks and the aircraft under mission conditions.

The Avionic System shall be provided with a complete set of antennas for use with equipment and subsystems on which particular antennas have not been specified.  These antennas shall be compatible with the aircraft and shall provide the spatial area coverage and gain required to meet the subsystem performance requirements.  The antennas shall be designed in accordance with MIL-STD-877.  Where feasible, the antennas shall be designed for multiple, functional use to reduce installation, coverage and interference problems.  The antenna equipment shall comply with the applicable sections of MIL-STD-464A.  Automatic antenna switching shall be provided.

Electromagnetic Environmental Effects E3 Ground Tests. - The Contractor will conduct EMC safety of flight ground tests.   The Contractor shall also support the USN with E3 Testing at the NAWC-AD, Patuxent River ACETEF facility.

Interface Control Documents (ICD) and Subsystem Specification Development. - The Contractor shall maintain ICDs for both GFE and CFE subsystems.  Maintenance of the ICDs shall be performed by the Contractor or its subcontractor(s) as appropriate.  The ICDs shall define the platform and system interfaces including physical installation, physical environment, electromagnetic environment and hardware and software signal interfaces.  The Contractor shall also maintain an AEA subsystem specification that contains subsystem functional operation and performance, and applicable requirements flowed down from the AEA system specification.  

Recommended SOW Verbiage: (ALTERNATE) 


“The contractor shall design, develop, integrate, and qualify the system such that it meets the E3/SC performance requirements of the system specification.  The contractor shall perform analyses, studies, and testing to establish E3/SC controls and features to be implemented in the design of the item.  The contractor shall perform inspections, analyses, and tests, as necessary, to verify that the system meets its E3/SC performance requirements.  The contractor shall prepare and update the DD Form 1494 throughout the development of the system for spectrum dependent equipment and shall perform analysis and testing to characterize the equipment, where necessary.  The contractor shall establish and support an E3/SC WIPT to accomplish these tasks.  MIL-HDBK-237C may be used for guidance.”
I. CONTRACT DATA REQUIREMENTS LISTS (CDRLs)

Required by: Contracts 


Acquisition Milestone Supported:   All as required (these define what the contractor 

delivers to the Government

· Used for describing and ordering non-hardware deliverables resulting from tasks in the SOW. 
· DD Form 1423 is used to order data. 
· A Data Item Description (DID) utilizing DD Form 1664 is used with the CDRL to establish the content required for a data product. 
· Data items should be tailored to buy only what is actually needed while at the same time requiring essential efforts be performed and critical data be delivered.
· DIDs are used for ordering data products associated with hardware development.  

· These DIDs may be used in subsystem/equipment procurements implementing MIL-STD-461E:  

· EMI Control Procedures

          DID No.  DI-EMCS-80199B

· EMI Test Procedures
                     
          DID No.  DI-EMCS-80201B

· EMI Test Report


          DID No.  DI-EMCS-80200B

· These DIDs may be used in platform/system procurements implementing MIL-STD-464A: 

· E3 Integration and Analysis Report 
            DID No.  DI-EMCS-81540A

· E3 Verification Procedures
          

DID No.  DI-EMCS-81541A

· E3 Verification Report

        
DID No.  DI-EMCS-81542A

Why MIL-STD-461E

The latest revision of the DoD Electromagnetic Interference Interface Standard, MIL-STD-461E - Requirements for the Control of Electromagnetic Interference Characteristics of Subsystems and Equipment, greatly reduces the risk of platform level Electromagnetic Compatibility problems. This has been accomplished through well-defined and applicable requirements as well as repeatable and installation specific test methodology.


The design requirements of MIL-STD-461E (frequency ranges, levels and specification limits) are representative of NAVAIR’s present day complex electromagnetic environment (EME), equipment sensitivities, and circuitry immunity characteristics. The radiated and conducted susceptibility design requirements of MIL-STD-461E take into consideration present-day sources, both man made and natural. Previous versions of the MIL-STD no longer adequately represent these phenomena. Previous design requirements for radiated susceptibility required only 20 V/m (primarily because neither industry or DoD had the capability to perform this testing at a higher level) versus today's 200 V/m requirement, and left lightening and transient testing as an optional requirement based on a platform’s mission. Unfortunately these “light” requirements left holes in designs and did not attribute to mitigating platform level EMC risk as NAVAIR’s EME evolved and the electronic design of avionics became more sensitive.  

The test methodology of MIL-STD-461E far exceeds the earlier revisions of the standard. From pre-test method calibration and verification to test environment control, MIL-STD-461E provides exponentially more accurate, repeatable, and platform representative test results than offered by any of the previous versions. Measurement receiver bandwidths are defined, power line impedances are normalized, scan rates are limited, and interconnecting leads are required to represent the platform installation - All extremely relevant to platform level EMC testing.

Technical Review Checklists

General.  To assist Program Managers and to ensure that E3, EMC and SM does not become a risk to their programs, the following checklists have been developed.  These checklists address the major segments of the program and focus on E3, EMC and SM issues, and are built around a series of questions on the major program sections.  During program reviews and Systems Engineering Technical Reviews (SETR), the contractor will formally present his design, master schedule, test program, and risk mitigation plans.  The contractor will be laying the E3 foundation for the remainder of the program.   Knowing what questions to ask and when to ask them is key to a successful and integrated program.    

Background.  Management of the risk for E3, EMC and SM is important at all stages of an acquisition program.  The Electromagnetic Environmental Effects (E3) performance of the contracted subsystem or system is paramount to the success of the program.  Without it, your subsystem or system will not function correctly on the aircraft or in the Battleforce.  Nearly all electrical equipment has processors or digital switching.  Switches have microprocessors to report their status, fuel valves have digital switches to open or close, etc.   If the contractor does not take E3 very seriously, in all likelihood your program will have problems meeting E3 specifications and will likely have operational problems when deployed.   Each detail of the design should be considered in view of the impact on E3 performance.  This will not drive the cost of your subsystem or system.  Those contractors who allege that E3 is a major cost driver do not understand E3.  Building E3 into the design in the beginning is more cost effective than adding “Band-Aids” late in the program to meet E3 performance, which can be major cost and schedule drivers.

The master schedule is one of your best tools to track the E3 design and performance of your subsystem or system.  Historically, it can be shown that those programs that have proactive E3 risk mitigation plans and development testing will perform better during qualification demonstration and have far less schedule-slipping and costly system redesigns.    

The following checklists will provide guidance on the questions to ask and when to ask them in order to minimize and/or eliminate the E3, EMC and SM risk to acquisition programs.  

Initial Technical Review (ITR) Checklist

Program:​​​​​​​​​​​_____________________________________________    Date: ____________

Master Schedule      

                                                                             


                    YES  NO

	Are you aware that MIL-STD-461E and MIL-STD-464A are DOD interface standards and applicable to ALL acquisition programs including COTS and NDI?
	
	

	Has Table 3.7.2, Electromagnetic Spectrum Supportability Assessment Factors, been completed and submitted to SECNAV/DON CIO for Spectrum Supportability approval to support MS A? (ref SECNAVINST 5000.2C)
	
	

	Has the DD Form 1494 (Stage 1 Conceptual) been prepared, submitted, and approved for each piece of new RF spectrum dependent equipment, or has a Spectrum Management Plan been initiated to support MS A?
	
	

	Is an Integrated Topside design study required for your program, and if so, are you estimating the necessary funds to accomplish this? If adding an antenna or aperture to the ship’s topside, you will need an analysis.  
	
	


System Requirements Review (SRR) Checklist

Program:​​​​​​​​​​​_____________________________________________    Date: ____________

Master Schedule                                                                                                    YES  NO

	Does the schedule allow adequate time between prototyping and first flight to conduct flight worthiness EMI testing?
	
	

	Does the schedule show adequate time to correct EMI deficiencies prior to production start?
	
	


Organization                                                                                                          YES  NO

	Has an EMC engineer been involved in the program to date?  Are they NARTE certified ?
	
	

	Has the requirement and funding for the NVLAP facilities for demonstration testing been established?
	
	


Specification                                                                                                           YES NO

	Have the requirements of MIL-STD-461E been addressed?
	
	

	Have the appropriate requirements of MIL-STD-464A been addressed?
	
	

	Was the ESD requirement addressed?
	
	

	Is there a lightning strike requirement and/or restriction ?
	
	

	Is there an Electromagnetic Pulse (EMP) requirement ?
	
	

	Has RADHAZ (HERO, HERP and HERF) been appropriately addressed ? 
	
	

	Have EMCON and/or TEMPEST requirements been appropriately addressed ?
	
	

	Does the E3 performance specification verification matrix show all specifications and the method of verification, and is it included in the TEMP?
	
	

	Has the DD Form 1494 (Stage 2) been prepared/updated, submitted, and approved for each piece of new RF spectrum dependent equipment, or has a Spectrum Management Plan been initiated to support MS B?
	
	

	Have temporary and/or permanent frequency assignments been requested and/or approved to support developmental testing as required?
	
	

	Has Host Nation Coordination been initiated for approval and use of the RF spectrum overseas and in foreign countries? 
	
	

	Has Table 3.7.2, Electromagnetic Spectrum Supportability Assessment Factors, been completed and submitted to SECNAV/DON CIO for Spectrum Supportability approval to support MS B?  (ref SECNAVINST 5000.2C) 
	
	

	Has an Integrated Topside design study been initiated as required? If adding an antenna or aperture to the ship’s topside, you will need an analysis.  
	
	


Preliminary Design Review (PDR) Checklist

Program:​​​​​​​​​​​_____________________​​​​​​​________________________    Date: ____________

Master Schedule                                                                                                 YES   NO

	Does the master program schedule show E3 risk mitigation?
	
	

	Does the master program schedule show the E3 development (Flight Worthiness) testing and the EMI qualification demonstration?
	
	

	Does the master program schedule show the E3 development (Flight Worthiness) testing to support first flight?
	
	

	Does the master program schedule show the E3 performance qualification testing prior to production deliveries?
	
	


Organization                                                                                                       YES   NO

	Does the organization/management chart show the E3 function?
	
	

	Is a person assigned full-time to the E3 responsibilities?  If not, are the person's other assignments over shadowing the E3 responsibilities?
	
	

	Is the E3 risk shown as part of the program Risk Assessment Plan?
	
	


Specification                                                                                                        YES   NO

	Are the E3 performance specifications fully understood?
	
	

	Does the E3 performance specification verification matrix show all specifications and the method of verification, and is it included in the TEMP?
	
	

	Is the E3 performance specification verification matrix understood?
	
	

	Can E3 qualification test susceptibility criteria be developed?
	
	

	Has the DD Form 1494 (Stage 3) been prepared/updated, submitted, and approved for each piece of new RF spectrum dependent equipment, or has a Spectrum Management Plan been initiated to support MS C?
	
	

	Has Table 3.7.2, Electromagnetic Spectrum Supportability Assessment Factors, been completed and submitted to SECNAV/DON CIO for Spectrum Supportability approval to support MS C?  (ref SECNAVINST 5000.2C)
	
	

	Have temporary and/or permanent frequency assignments been requested and/or approved to support developmental and/or operational testing as required?
	
	

	Are the appropriate CRDLs in place for the E3IAR, E3VR and E3VP ?
	
	

	Has Host Nation Coordination been initiated for approval and use of the RF spectrum overseas and in foreign countries? 
	
	


Design                                                                                                                  YES   NO

	Has E3 design guidance and policy been developed for the various engineering groups to use?
	
	

	Has the system design taken into account any limitations or restrictions on system use contained in the approved Military Communications-Electronic Board (MCEB) DD Form 1494 design guidance recommendations?
	
	

	If COTS and/or NDI equipment is part of the material solution, does it meet the requirements of MIL-STD-461E and MIL-STD-464A ? 
	
	

	Are the specifications/requirements flowed down to the appropriate level?
	
	

	Do the test data and analysis confirm the design approach?
	
	

	Has the internal software needed for EMI testing been addressed?
	
	

	Has the Integrated Topside design analysis and report been completed as required for a new antenna/aperture, and are the necessary Certifications in work (System EMC Cert, Ship EMC Cert, RADHAZ Cert)
	
	


Critical Design Review (CDR) Checklist

Program:​​​​​​​​​​​____________________________________________    Date: ____________

Master Schedule                                                                                                  YES   NO

	Are the remaining E3 risks being shown on the Risk Assessment Plan and the master schedule?
	
	

	Has the E3 risk assessment been completed prior to production drawing release?
	
	


Organization                                                                                                        YES   NO

	Is the person assigned to the E3 responsibilities the same person at the PDR?
	
	

	Is the E3 risk being considered at a program level?
	
	

	Are the E3 performance risks being addressed at program reviews as well as at technical coordination meetings?
	
	


Specification                                                                                                         YES   NO

	Are the apertures in the enclosure adequately sealed to radiation electromagnetic energy?
	
	

	Is the electrical bonding design compliant to the vehicle installation?
	
	

	Are all metallic components electrically bonded together and to the air vehicle electrical bonding interface?
	
	

	Will the design adequately meet the conducted emission requirements?
	
	

	Will the design adequately meet the radiated emission requirements?
	
	

	Will the design adequately meet the ESD requirements?
	
	

	Has the DD Form 1494 (Stage 3) been prepared/updated, submitted, and approved for each piece of new RF spectrum dependent equipment, or has a Spectrum Management Plan been initiated to support MS C?
	
	

	Have the appropriate CRDLs been delivered for the E3IAR, E3VR and E3VP?
	
	

	Has Table 3.7.2, Electromagnetic Spectrum Supportability Assessment Factors, been completed and submitted to SECNAV/DON CIO for Spectrum Supportability approval to support MS C?  (ref SECNAVINST 5000.2C)
	
	

	Have temporary and/or permanent frequency assignments been requested and/or approved to support developmental and/or operational testing as required?
	
	

	Has Host Nation Supportability approval been received for use of the RF spectrum overseas and in foreign countries? 
	
	


Design                                                                                                                    YES   NO

	Is the qualification demonstration being planned and scheduled for a NVLAP facility?
	
	

	Can the performance specification be adequately verified and E3 qualification completed if the design is implemented?
	
	

	If COTS and/or NDI equipment is part of the material solution, does it meet the requirements of MIL-STD-461E and MIL-STD-464A ? 
	
	

	Has the E3 qualification susceptibility criteria changed since the PDR?  
	
	

	Has the susceptibility criteria been refined and agreed to by all parties?
	
	

	Has software and firmware (SW/FW) needed for E3 verification been addressed?
	
	

	How dose the test software/firmware differ from operational software/firmware?
	
	

	Will this software/firmware be used for first flight?
	
	

	Will the BIT software be available and mature by qualification testing?
	
	

	Has the system design taken into account any limitations or restrictions on system use contained in the approved Military Communications-Electronic Board (MCEB) DD Form 1494 design guidance recommendations?
	
	

	Has the Integrated Topside design analysis and report been completed as required for a new antenna/aperture, and are the necessary Certifications in place (System EMC Cert, Ship EMC Cert, RADHAZ Cert) prior to SHIPALTs 
	
	


SYSCOM Required Systems Engineering Technical Reviews with Recommended E3/SM Actions 

1. ITR—Initial Technical Review – A multi-disciplined technical review to support a program’s initial Program Objective Memorandum (POM) submission.  This review is intended to ensure that a program’s technical baseline is of sufficient rigor to support a valid (acceptable cost risk) cost estimate, and enable an independent NAVAIR assessment of that estimate by cost, technical, and program management subject matter experts.

RECOMMENDED E3/SM ACTIONS/FOCUS AREAS:

· Develop E3/SM inputs to the Initial Capabilities Document (ICD)

· Familiarize PM with E3/SM Requirements (e.g., E3 requirements (MIL-STDs 461E and 464A; National, International and Host Nation Spectrum Management Rules/Regulations)

· Submit Stage 1 Conceptual Frequency Allocation request (DD Form 1494) for any new RF spectrum dependent equipment

· Ensure cost estimate for E3, EMC, SM and Integrated Topside Design (ITD) is included in program estimates.

· Obtain DON CIO Spectrum Supportability approval for MS A

2. ASR—Alternative Systems Review – A review conducted to demonstrate the preferred system concept(s) to take forward into the Technology Development (TD) (formerly Component Advanced Development (CAD)) phase.  Validates program cost, schedule, and performance for the purpose of supporting Milestone approvals.  Use a tailored version of the ITR E3, EMC and SM checklist.
RECOMMENDED E3/SM ACTIONS/FOCUS AREAS:

· Establish E3/SM IPT or participate in Systems Engineering (SE) IPT

· Budget for E3 Program/Control Plans

· Submit Stage 1 Conceptual Frequency Allocation request (DD Form 1494) for any new RF spectrum dependent equipment

· Obtain DON CIO Spectrum Supportability approval for MS A

· Incorporate all “Lessons Learned”

· Ensure ITD Topside analysis is being considered if required.  (Required for addition of new antenna or aperture on a Naval ship)

· Refine cost estimate for E3, SM and ITD support

3. SRR—System Requirements Review – A system-level review conducted to ensure that system requirements have been completely and properly identified and that there is a mutual understanding between the government and contractor.  Captures systems requirements that go with the Concept Exploration and Technical Development phases, and generally conducted just prior to Milestone B. Validates program cost, schedule, and performance for the purpose of supporting Milestone approvals.

RECOMMENDED E3/SM ACTIONS/FOCUS AREAS:

· Continue E3/SM IPT and/or support to SE IPT

· Prepare E3 Program Plan

· Prepare E3 Control Plan and include testing requirements

· Develop E3 /SM inputs to the Capability Development Document (CDD)

· Update Budget for E3 Program/Control Plans

· Define Operational Electromagnetic Environment (EME)

· Establish initial E3 design requirements

· Develop and include E3 and SM design requirements in Statement of Work SOW, CDRLs, System Specification and TEMP as needed

· Submit Stage 2 Frequency Allocation (DD Form 1494) request

· Include E3 /SM test requirements in plan for DT/OT

· Ensure ITD Topside analysis is being considered if required.  (Required for addition of new antenna or aperture on a Naval ship)

· Obtain DON CIO Spectrum Supportability approval for MS B

· Refine cost estimate for E3, SM and ITD support

4. SFR—System Functional Review – A review of the conceptual design of the system to establish its capability to satisfy requirements.  It establishes the functional baseline as the governing technical description, which is required before proceeding with further technical development. Validates program cost, schedule, and performance for the purpose of supporting Milestone approvals.  Use a tailored version of the SRR E3, EMC and SM checklist.
RECOMMENDED E3/SM ACTIONS/FOCUS AREAS:

· Continue E3/SM IPT and/or support to SE IPT

· Update E3 Program Plan

· Update E3 Control Plan and include testing requirements

· Develop E3 /SM inputs to the Capability Production Document (CPD)

· Update Operational EME

· Ensure E3 and SM design requirements addressed in Statement of Work SOW, CDRLs, System Specification and TEMP as needed

· Prepare/Submit Stage 3 Frequency Allocation (DD Form 1494) request

· Include E3 /SM test requirements in plan for DT/OT

· Ensure ITD Topside analysis has been initiated if required.  (Required for addition of new antenna or aperture on a Naval ship)

· Obtain DON CIO Spectrum Supportability approval for MS C

· Refine cost estimate for E3, SM and ITD support

5. PDR—Preliminary Design Review – A review that confirms that the preliminary design logically follows the SFR findings and meets the requirements.  It normally includes heavy emphasis on software specifications, and results in approval to begin detailed design.  Establishes the allocated baseline. Also validates program cost, schedule, and performance for the purpose of supporting Milestone approvals.

RECOMMENDED E3/SM ACTIONS/FOCUS AREAS:

· Continue E3/SM IPT and/or support to SE IPT

· Update E3 Program Plan

· Update E3 Control Plan and include testing requirements

· Prepare E3 Test Plan

· Develop E3/SM test and analysis program

· Ensure E3 and SM design requirements addressed in Statement of Work SOW, CDRLs, System Specification and TEMP as needed

· Include E3 /SM test requirements in plan for DT/OT

· Develop E3 /SM inputs to the Capability Production Document (CPD)

· Update Operational EME

· Prepare/Submit Stage 3 Frequency Allocation (DD Form 1494) request

· Submit frequency assignment request(s) for specific test frequencies and locations

· Ensure Host Nation Coordination has been initiated for use of RF spectrum dependent equipment overseas and in foreign countries

· Ensure ITD Topside analysis has been initiated if required.  (Required for addition of new antenna or aperture on a Naval ship)

· Obtain DON CIO Spectrum Supportability approval for MS C

· Review ECPs and requests for waivers

· Refine cost estimate for E3, SM and ITD support

6. CDR—Critical Design Review – A review conducted to evaluate the completeness of the design, its interfaces, and its suitability to start initial manufacturing.  Establishes the product baseline. Also validates program cost, schedule, and performance for the purpose of supporting Milestone approvals.

RECOMMENDED E3/SM ACTIONS/FOCUS AREAS:

· Continue E3/SM IPT and/or support to SE IPT

· Update E3 Program Plan and/or E3 Control Plan and include testing requirements

· Update E3 Test Plan

· Implement E3/SM test and analysis program

· Ensure E3 and SM design requirements addressed in Statement of Work SOW, CDRLs, System Specification and TEMP as needed

· Include E3 /SM test requirements in plan for DT/OT

· Develop E3 /SM inputs to the Capability Production Document (CPD)

· Update Operational EME

· Update/Submit Stage 3 Frequency Allocation (DD Form 1494) request

· Submit frequency assignment request(s) for specific test frequencies and locations

· Review status of Host Nation Coordination efforts for authorization of RF spectrum dependent equipment overseas and in foreign countries

· Ensure the system design has taken into account any limitations or restrictions on system use contained in the approved Military Communications-Electronic Board (MCEB) DD Form 1494 design guidance recommendations.

· Ensure ITD Topside analysis is near completion or completed if required.  (Required for addition of new antenna or aperture on a Naval ship)

· Obtain DON CIO Spectrum Supportability approval for MS C

· Review ECPs and requests for waivers

· Refine cost estimate for E3, SM and ITD support

7. TRR—Test Readiness Review - A review of the systems/programs readiness to begin testing at any level, by either the contractor or government.  Determines the completeness of test procedures, and their compliance with test plans and descriptions.  Use a tailored version of the PDR and CDR E3. EMC and SM checklists.

RECOMMENDED E3/SM ACTIONS/FOCUS AREAS:

· Continue E3/SM IPT and/or support to SE IPT

· Update E3 Program Plan and/or E3 Control Plan and include testing requirements

· Update E3 Test Plan

· Ensure completeness of E3/SM test procedures, and their compliance with test plans and descriptions

· Ensure E3 /SM inputs have been submitted for Capability Production Document (CPD)

· Update Operational EME

· Update/Submit Stage 3 Frequency Allocation (DD Form 1494) request

· Submit frequency assignment request(s) for specific test frequencies and locations

· Ensure ITD Topside analysis is near completion or completed if required.  (Required for addition of new antenna or aperture on a Naval ship)

· Obtain DON CIO Spectrum Supportability approval for MS C

· Review ECPs and requests for waivers

· Ensure DT&E Yellow Sheets are provided to the ASEMICAP program office for entering and tracking in the ASEMICAP problem management system.

· Refine cost estimate for E3, SM and ITD support
8. FRR—Flight Readiness Review – A review to ensure the proper people, planning, equipment, materials, training, configuration, flight clearance (or defined flight clearance process, with plans to get an initial flight clearance at FRR), ranges, instrumentation, safety controls, and risk assessments/mitigations are in place prior to flight.  Use a tailored version of the PDR and CDR E3, EMC and SM checklists.
RECOMMENDED E3/SM ACTIONS/FOCUS AREAS:

· Continue E3/SM IPT and/or support to SE IPT

· Update E3 Program Plan and/or E3 Control Plan and include testing requirements

· Update E3 Test Plan

· Ensure completeness of E3/SM test procedures, and their compliance with test plans and descriptions

· Ensure E3 /SM inputs have been submitted for Capability Production Document (CPD)

· Update Operational EME

· Update/Submit Stage 3 Frequency Allocation (DD Form 1494) request

· Submit frequency assignment request(s) for specific test frequencies and locations

· Ensure that the E3 development (Flight Worthiness) testing and the EMI qualification demonstration (EMC SOFT) has been successfully completed in accordance with NAVAIRINST 13034.1

· Review ECPs and requests for waivers

· Refine cost estimate for E3, SM and ITD support
9. SVR/PRR—System Verification Review/Production Readiness Review  – SVR is a review conducted to verify that the actual item (which represents the production configuration) complies with the performance specification.  PRR is a review conducted incrementally prior to any rate production decision to validate design readiness, resolution of production engineering problems, and accomplishment of production phase planning. Validates program cost, schedule, and performance for the purpose of supporting Milestone approvals.   Use a tailored version of the PDR and CDR E3, EMC and SM checklists.
RECOMMENDED E3/SM ACTIONS/FOCUS AREAS:

· Continue E3/SM IPT and/or support to SE IPT

· Update E3 Program Plan and/or E3 Control Plan 

· Ensure E3 /SM inputs have been submitted for Capability Production Document (CPD)

· Update Operational EME

· Update/Submit Stage 4 Frequency Allocation (DD Form 1494) request

· Submit frequency assignment request(s) for specific test frequencies and locations

· Review status of Host Nation Coordination efforts for authorization of RF spectrum dependent equipment overseas and in foreign countries

· Ensure the system design has taken into account any limitations or restrictions on system use contained in the approved Military Communications-Electronic Board (MCEB) DD Form 1494 design guidance recommendations.

· Ensure ITD Topside analysis is complete if required and necessary ITD certifications are in work or in place.  (Required for addition of new antenna or aperture on a Naval ship)

· Validate all corrections to E3/SM deficiencies discovered during previous testing

· Review ECPs and requests for waivers

· Review and approve E3/SM test reports

· Ensure that subsequent procurements and replacement parts meet original E3 program requirements

· Refine cost estimate for E3, SM and ITD support

10. PCR—Physical Configuration Review – A SETR that verifies the product baseline as reflected in the early production configuration item.  The PCR formalizes the product baseline, including specifications and the Technical Data Package (TDP), so that future changes can only be made through full Configuration Management (CM) procedures.  Use a tailored version of the CDR E3, EMC and SM checklist.
RECOMMENDED E3/SM ACTIONS/FOCUS AREAS:

· Continue E3/SM IPT and/or support to SE IPT

· Update E3 Program Plan and/or E3 Control Plan 

· Update Operational EME

· Update/Submit Stage 4 Frequency Allocation (DD Form 1494) request

· Ensure the system design has taken into account any limitations or restrictions on system use contained in the approved Military Communications-Electronic Board (MCEB) DD Form 1494 design guidance recommendations.

· Ensure ITD Topside analysis is complete if required and necessary ITD certifications are in work or in place.  (Required for addition of new antenna or aperture on a Naval ship)

· Validate all corrections to E3/SM deficiencies discovered during previous testing

· Review ECPs and requests for waivers

· Ensure that subsequent procurements and replacement parts meet original E3 program requirements

· Refine cost estimate for E3, SM and ITD support

11. 11. ECPR—Engineering Change Proposal Review – A Systems Engineering Technical Review of proposed engineering changes to the fielded system.  Use a tailored version of the CDR E3, EMC and SM checklist.
RECOMMENDED E3/SM ACTIONS/FOCUS AREAS:

· Review program E3 and SM history, lessons learned, and Frequency Allocation and Host Nation Coordination status (DD Form 1494)

· Develop E3 Program Plan and/or E3 Control Plan for ECP

· Update Operational EME

· Update/Submit Stage 4 Frequency Allocation (DD Form 1494) request as required based on proposed engineering changes

· Ensure the system design has taken into account any limitations or restrictions on system use contained in the approved Military Communications-Electronic Board (MCEB) DD Form 1494 design guidance recommendations.

· Validate all corrections to E3/SM deficiencies discovered during previous testing

· Review ECPs and requests for waivers

· Ensure that subsequent procurements and replacement parts meet original E3 program requirements

· Refine cost estimate for E3, SM and ITD support

_1136899982.ppt
Module 1



IOC

B

System Development

& Demonstration

Production & Deployment

Pre-Systems Acquisition

Systems Acquisition

Operations

 & Support

C

Sustainment  

Concept 

Refinement

Technology

Development

System 

Integration

System 

Demonstration

LRIP

Full-Rate Prod & Deployment

 

Design Readiness

Review

FRP

Decision

Review

Sustainment  

Disposal  

FOC

Process Relationships

ICD

CDD

CPD

Concept

Decision

Acquisition Process (NAVAIR Systems Engineering Technical Reviews -      )

Spectrum Supportability and E3 Processes

DD1494 Stages

Stage 1  

Stage 2  

Stage 3  

Stage 4 

Stage 4 

Spectrum Supportability Analysis

Spectrum Support Plan

Start HNA Coord

E3 Req Definition

EMC and E3 Analyses/Testing



Mitigation Measures



Continue Host Nation Coord



Update EME as Required

Full E3 Testing



Initial Perm Freq Assignments



Host Nation Authorization



Update EME as Required

Deployed Support



Perm Freq Assignments



ECP upgrades and P3 I



Update EME as Required

E3 Req 

Definition

Define EME

 

ITR

 

ASR

 

SRR

 

 

 

IBR

 

 

 

 

 

PDR

CDR

FRR/ OTRR

SVR/PRR

PCR

ECPR

CPD (updated to support Full Rate Production Decision) 

 

E3IAR, E3VR, and/or E3VP 



A



Systems Engineering Technical Reviews

ITR-Initial Technical Review

ASR-Alternative System Review

SRR-System Requirements Review

IBR-Integrated Baseline Review

SFR-System Functional Review

PDR-Preliminary Design Review

CDR-Critical Design Review 

TRR-Test Readiness Review

FRR -Flight Readiness Review

OTRR-Operational Test Readiness Review

SVR-System Verification Review

PRR-Production Readiness Review

PCR-Physical Configuration Review

ECPR-Engineering Change Proposal Review



ELECTROMAGNETIC ENVIRONMENTAL EFFECTS (E3) INTEGRATION AND ANALYSIS REPORT (E3IAR)

The E3IAR describes implementation of E3 interface and performance requirements into system hardware and software and provides the means for the government to evaluate E3 compliance with requirements throughout the life cycle of the system.  The E3IAR is intended for airborne, sea, space, and ground systems, including associated ordnance.  It is normally applied to the System Design and Development phase of a program, but it can be used in any phase.  The E3IAR shall describe the application of the E3 requirements and translation of these requirements into the system software and hardware to achieve a cost-effective system.  The E3IAR shall address the overall integration of the various requirements into a single system design which complies with the interface and performance requirements. 



ELECTROMAGNETIC ENVIRONMENTAL EFFECTS (E3) VERIFICATION PROCEDURES (E3VP): 

The E3VP describes the methods of test, analysis, and inspection used by the contractor to verify compliance with the electromagnetic environmental effects (E3) interface and performance requirements of a system.  The E3VP provides the means for the government to understand and duplicate verification methods used by the contractor to verify E3 requirements. The E3VP shall describe the overall verification methods being used and shall provide detailed verification procedures (test, analysis, and inspection, as applicable) for each E3 requirement specified in the contract for the system being developed.. 



ELECTROMAGNETIC ENVIRONMENTAL EFFECTS (E3) VERIFICATION REPORT (E3VR):

The E3VR describes the tests, analyses, and inspections used by the contractor and documents the results verifying compliance with the E3 interface and performance requirements of a system.  The E3VR provides the means for the government to evaluate E3 verification results resulting from the work task described by 4.1 of MIL-STD-464 and is intended for airborne, sea, space, and ground systems, including associated ordnance.  The E3VR shall describe the overall verification results (test, analysis, and inspection, as applicable) for each E3 requirement specified in the contract for the system being developed. 
















