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1.1. INTRODUCTION
1.1. Purpose.  This document contains the technical requirements for enhancement to the Anechoic Chamber Facility (ACF) of the Maritime Electronic Warfare Indoor Test Range (MEWITR).
1.2. Scope.  This document encompasses the materials and equipment that shall encompass the MEWITR effort.
1.3. Program Genealogy.  The Maritime Electronic Warfare Division (MEW) at the Naval Surface Warfare Center, Crane Division (NSWC Crane) was awarded funding for Fiscal Year 2010 under the Capital Purchase Program for the enhancement of existent ACF that was constructed in early 1995 via Military Construction for AN/SLQ-32 testing.  Presently, the ACF is housed in a 72,000 square foot area that supports the Surface Electronic Warfare (SEW) systems and decoys in the Fleet.  There are six fully operational test beds which are configured to match all the variants of SEW systems which are current installed on the Navy Ships.  Specialized climate-controlled areas for electronic repair, Audit / Disassembly / Reassembly staging, and test bench set-ups.  Facility support equipment include a Production Control System for SEW systems, an Automated Parts Handling system, and specialized transport system designed to move SEW systems in and out of work / system test bed areas.  Unique MEW capabilities include Complete Depot Level Repair, an ACF, and a NULKA Round Facility.  

MEW provides an End-to-End testing capability where Navy and Army Electronic Warfare (EW) systems are tested.  The following evaluations and data capturing are completed in the ACF: Electronic Support, Electromagnetic Interference (EMI), and Electronic Attack Techniques.  The ACF is comprised of two shielding enclosed areas / rooms that are joined together by a common wall.  The smaller room is the control room for the facility which is about 30 feet wide and 15 feet long.  The larger room is the anechoic chamber.  These enclosures were constructed of continuously welded steel plates, with a thickness of 3/16th of an inch for the walls and ceilings, and 1/4th of an inch thickness for the floors.  ATEC Industries LTD of Beltsville, Maryland constructed the facility.  The size of the anechoic chamber is 96 feet long, 30 feet high and 30 feet wide.  The quiet zone, which is in the center of the chamber, is 96 feet long, 10 feet high and 10 feet wide.  All doors to and from facility are EMI shielded.  There is an underground conduit cable pass through from the control room to the anechoic chamber that is 30 feet long.  The following equipment is colocated in the ACF: traveling wave tube amplifiers, antennas, data collection hardware, threat generation systems, and an EW system antenna pedestal.
1.4. MEWITR Effort Description.  The Test and Evaluation process of EW systems is vital to the development and deployment timeline.  The MEWITR effort will allow for testing current and advanced EW systems by creating an operationally realistic single environment in which all integrated EW functions, including closed-loop interaction with manned threat simulators, are simultaneously tested while interacting with the host platform and the host platform operator(s).  The following testing shall be supported: Digital System Model to System Integration Laboratory to Hardware-in-the-Loop to Installed Systems Test Facility to Open Air Range at higher frequencies and Effective Radiated Power.  The added capability will accelerate the development process at a much lower cost to the customer base which will include and is not limited to the Navy, Marine Corp, and Coast Guard assets.
2.1. APPLICABLE DOCUMENTS.  The military handbooks, military standards, government instructions, service regulations, technical orders, policy letters, and industry standards within this section shall be used for guidance unless otherwise specified within body of Specification.  The contractor should propose alternatives to these stated documents per Department of Defense and Secretary of Navy policies.
IEEE Std 299
IEEE Standard Method for Measuring the Effectiveness of Electromagnetic Shielding Enclosures
IEEE Std 1128
IEEE Recommended Practice for Radio-Frequency (RF) Absorber Evaluation in the Range of 30 MHz to 5 GHz
MIL-STD-461F
Requirements for the Control of Electromagnetic Interference Characteristics of Subsystems and Equipment
ASTM D 1876-08
Standard Test Method for Peel Resistance of Adhesives (T-Peel Test)
MIL-STD-220B w/CHANGE 1
Test Method Standard Method of Insertion Loss Measurement

MIL-HDBK-235/1B NOTICE 1
Electromagnetic (Radiated) Environment Considerations for Design and Procurement of Electrical and Electronic Equipment, Subsystems and Systems

MIL-HDBK-237D
Electromagnetic Environmental Effects and Spectrum Supportability Guidance for the Acquisition Process
MIL-STD-882D
Standard Practice for System Safety

MIL-STD-1472F NOTICE 1
Human Engineering

3.1. REQUIREMENTS.
3.1. General Description.  The MEWITR effort shall consist of removing old RF absorbing material (RAM) and installing high frequency, high power radio frequency absorber material into the ACF.  The effort shall include testing of the chamber and RF absorbing material.
3.2. Absorber Requirements.  The contractor shall have the following RAM requirements.

3.2. The contractor shall include elemental make-up of RAM and layout.  The contractor shall have RAM manufacturing / fabrication and installation experience.  A complete set of assembly drawings of RAM shall be submitted by the contractor.
3.2. All RAM shall be fire retardant; have conductive carbon black permanently bound in the polyurethane foam using neoprene latex.  The contractor shall reference NRL Report 8093.  All RAM shall be clearly marked with an identification serial number.

3.2. The contractor shall install new RAM to the enclosure walls and ceiling surfaces to meet requirements of ASTM D 1876-08, upon completion of enclosure tests and Government approval.

3.2. The contractor shall install the RAM strictly in accordance with the shielding manufacturer’s recommendation.  Old RAM shall be removed and the steel enclosure surface shall be cleaned and free of dirt, finger marks, and any foreign matter resulting from removal phase.  Steel surfaces shall be cleaned and buffed to ensure firm contact with adhesive and new / replacement RAM.  During the installation phase of MEWITR, the contractor shall furnish services of qualified and experienced engineer(s) or technician(s) directly employed with manufacturing company.

3.2. The contractor shall provide each inlet and return air duct with the number and size of waveguide-type air vents at each location where the ducts enter the shielded enclosure.

3.2. The contractor shall provide refurbishment to existing conduit to filter conductors within, except for coaxial cable, from filter to shielding and penetrate the enclosure through threaded rigid steel conduit.

3.2. The contractor shall abide by the test procedures, frequencies, and equipment as specified in IEEE Std 299 and specified in contract.  The contractor shall test beyond those specified in IEEE Std 299 such as all welded seams, the periphery of doors, covers, handles, latches, power filter penetrations, air vent filters, telephone and control line filter penetrations, and points of penetration by pipes, tubes, and bolts.
3.2. Prior to installation of RAM, each piece of RAM shall be tested using the Enclosed Wave-Guide Technique, IEEE Std 1128, or the NRL Arch Measurement Technique.  Each test shall cover the recommended frequency range for that test.   Each RAM shall be tested from 500 MHz to 40 GHz.  The center of the end walls of the anechoic chamber shall be pyramidal material with a minimum reflectivity of -40 dB for angles of near normal incidence.  The side walls, floor, ceiling shall have a minimum reflectivity of -40 dB for angles near normal incidence.
3.2. After installation of RAM, the Acceptance Test shall include testing of the center of the end walls of the anechoic chamber with a minimum reflectivity of -40 dB for angles of near normal incidence from 500 MHz to 40 GHz.  The side walls shall have a reflectivity of -20 dB at an incidence of near 65 degrees from 2 GHz to 40 GHz.  The floor shall have a reflectivity reduction of -20 dB at an incidence of near 68 degrees from 2 GHz to 40 GHz.  The ceiling shall have a reflectivity of -20 dB at an incidence of near 61 degrees from 2 GHz to 40 GHz.  

3.2. The contractor shall inspect the door assemblies prior to any modification to anechoic chamber.  The following characteristics shall be examined sagging, warping, and shielding effectiveness equal to the rest of the enclosure when door is closed.  The multiple rows or RF fingers stock shall be inspected for physical damaged or shielding ineffectiveness.

3.2. The contractor shall complete the Shielded Enclosure Leak Detection Testing after removing old RAM material and cleaning steel and prior to installation of new RAM material.  The contractor shall continuously probe seams with test receiver set to detect abrupt changes of shielding levels greater than 10 dB on the “shielding unit” scale.  The contractor shall mark, annotate for report, and repair welds at points having greater than 10 dB.  The contractor shall retest repaired points until there are no points on seams that fail test.
3.2. The attenuation and shielding effectiveness requirements shall be achieved without using conductive tapes, gaskets, or cement materials.  Minimum attenuation from electric and plane waves shall be as follows: Electric -100 dB from 2 GHz to 10GHz and Plane Wave – 100 dB from 2 GHz to 10GHz declining to 60 dB at 40GHz.

3.2. The contractor shall maintain high shielding effectiveness reliability for long term usage with minimal maintenance during design, construction, and installation.
3.2. The contractor shall provide refurbishment to existing line filters for incoming electrical power lines, including neutrals, and for incoming telephone and signal lines independent from shielding.

3.2. The contractor shall apply new absorber adhesive to all RAM tiles in a manner that shall keep panels in places for a minimum of 10 years.
3.2. The contractor shall test representative RAM from manufacturing for a power density of at least 0.5 watt per inch squared.

APPENDIX A

ACRONYMS

ACF – 
Anechoic Chamber Facility
dB – 
Decibel

EW – 
Electronic Warfare

EMI – 
Electromagnetic Interference
GHz – 

Giga Hertz

IEEE – 
Institute of Electrical and Electronics Engineers

MEW – 
Maritime Electronic Warfare Division
MEWITR – 
Maritime Electronic Warfare Indoor Test Range
MHz –
Mega Hertz
MIL STD – 
Military Standard
MIL HDBK – 
Military Handbook

NSWC Crane – 
Naval Surface Warfare Center, Crane Division

RF – 
Radio Frequency

RAM –
RF Absorbent Material

SEW – 
Surface Electronic Warfare
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