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PERFORMANCE SPECIFICATION FOR

UHF SATCOM ANTENNA SYSTEM

1.
Scope
1.1
Scope  tc "1.1
Scope"This specification describes the requirements for the fabrication, testing, and production of an Ultra-High Frequency (UHF) Satellite Communications (SATCOM) antenna system, hereinafter referred to as the Antenna System.  The Antenna System is for use with the AN/WSC-3(V) Radio Set or Similar Radio Sets for SATCOM communications.
1.2
tc "1.2
Background"Background  The US Navy currently uses the OE-82 ()/WSC Antenna System to fulfill the antenna requirements of the UHF SATCOM Program on various surface ships.  This procurement is for a follow-on Antenna System to be used in lieu of the existing OE-82 ()/WSC, on New Construction Surface Ships.

2.
tc "2.
APPLICABLE DOCUMENTS"APPLICABLE DOCUMENTS 

The following specifications and standards form a part of this specification to the extent specified herein.  Unless otherwise specified, the issues of these documents shall be listed in the Department of Defense Index of Specifications and Standards (DODISS) and supplements thereto, cited in the solicitation.  Unless otherwise stipulated, the applicable versions will be the versions identified in the following lists.  Documents referenced within the documents cited herein shall not be applicable to this specification.  If there is a conflict within the documentation, the contract specification has precedence.  

2.1 tc "2.1
Military/Federal Documents"Military/Federal Documents
2.1.1 tc "2.1.1
Standards"Standards
DEPARTMENT OF DEFENSE

MIL-STD-461
Requirements for the Control of Electromagnetic Interference Emissions and Susceptibility

MIL-STD-167-1
Mechanical Vibrations of Shipboard Equipment (Type I - Environmentally and Type II - Internally Excited)

MIL-STD-810
Test Method Standard for Environmental Engineering Considerations and Laboratory Tests.

MIL-STD-1399-300A
Interface Standard For Shipboard systems, Section 300A, Electric power, Alternating Current (Metric)

MIL-STD-1399-702
Interface Standard for Shipboard Systems, Section 702 Synchro Data Transmission.

MIL-STD-1686
Standard Practice - Electrostatic Discharge Control Program for the Protection of Electric and Electronic parts, Assemblies and Equipment (Excluding Electrically Initiated Explosive Devices)

FEDERAL

FED-STD-595
Colors in Government Procurement

2.1.2 tc "2.1.2
Specifications"Specifications.
MIL-S-901
Shock Tests, (High Impact) Shipboard Machinery, Equipment and Systems, Requirements for.

(Unless otherwise indicated, copies of federal and military specifications, standards and handbooks are available from the Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.)

2.1.3 tc "2.1.3
Other Government Documents, Drawings, and Publications"Other Government Documents, Drawings and Publications.
NAVAL SEA SYSTEMS COMMAND (NAVSEA)

LTR 05T1/046 dtd 20 Oct 99
Radar Cross Section Requirements for WSC-1 UHF SATCOM Antennas.

NAVSEA 05T1 document

RCS Acceptance Requirements for Topside

dtd 30 April 1999


Antenna Systems

DRWG 53711-RE-F6714601
Antenna, AS-3018B/WSC Outline and Installation Drawing

(Copies may be obtained from Naval Sea Systems Command, 2531 Jefferson Davis Hwy, Arlington VA, 22242-5160; ATTN SEA 05T1.

Space and Naval Warfare Systems Center San Diego

SPAWARSYSCEN-SD-D623DW001
Radar Cross Section Reduction Design Guidelines.

(Copies may be obtained from SPAWARSYSCEN San Diego, 53560 Hull Street, San Diego CA. 91252-5001 Attn D623.)

2.2
tc "2.1.4
Non Government Documents"Non Government Documents.
American Society for Quality Control

ASQC Z1.4-93
Procedures, Sampling and Tables for Inspection by Attributes

(Application for copies should be addressed to the American Society for Quality Control, 611 E Wisconsin Ave, P.O. Box 3005, Milwaukee, WI 53201-3005 (HTTP://www.asqc.org))
National Fire Protection Association

NEC 70-1997
National Electronic Code 1997 Edition

(Application for copies should be addressed to the National Fire Protection Association, One Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101 (http://www.nfpa.org))

3.

REQUIREMENTS.

3.1

Antenna(s).

The antenna system shall be capable of maintaining upper hemispherical coverage independent of motion and ship maneuverability.  Two antennas and associated pedestals will normally be used to provide 360 degree coverage.  The two antennas will be situated such that at least one antenna is always in view of a single satellite.  Hemispheric coverage from two degrees above horizon to zenith shall be required.  The two antennas when used with a single satellite shall track identically and simultaneously in azimuth within system tolerances from the antenna control unit.  The antenna(s) shall require no manual inputs or operator attendance to maintain the antenna pointing to true satellite azimuth.  Normally own ship heading 400 Hz synchro inputs are used to accomplish automated azimuth positioning.  Provision shall be made for manual azimuth positioning and control of the antennas utilizing 115 VAC, 400 Hertz (Hz), single-phase ship’s power in lieu of the own ship heading synchro inputs.   The antenna(s) shall permit simultaneous transmit and receive operations on one single antenna.  The antenna(s) shall be compatible with the AN/WSC-3 without danger of preamplifier burn-out and shall provide a separate port for switching RF between the AN/WSC-3 and an external LOS antenna.  The antenna system design shall enable reconfiguring of the RF path and control signals to allow simultaneous use of two separate satellites for communications. Dual satellite operation shall permit simultaneous and independent control of each antenna and associated radio set.

3.1.1

RF Power rating.

The antenna(s) shall be capable of handling 800 watts (W) Peak Envelope Power (PEP) and 400 W average power, with no Amplitude Modulation (AM) of the radio frequency (RF) carrier.

3.1.2

Frequency range.

The frequency range of operation shall be 243 megahertz (MHz) to 270.5 MHz Receive and 292.2 MHz to 318 MHz Transmit.

3.1.3

Polarization.

The polarization shall be right-hand circularly polarized for both transmit and receive.

3.1.4

Gain and Sidelobes.

The gain of the radiating assembly, when measured at the interface connector on the radiating element assembly shall be not less than 11 decibels (dB) over the frequency range 243 MHz to 318 MHz with a measurement tolerance of ( 1.0 dB at 243 MHz and +1.0 to -0.5 dB from 248 to 318 MHz with respect to a circularly-polarized isotropic radiator (dBi).  The sidelobes shall be not less than 15 dB below the main beam maximum.

3.1.5

Beamwidth.

The minimum 3 dB beamwidth of the antenna shall be no less than 33 degrees from 243 MHz to 318 MHz.

3.1.6

tc "3.2.11
Radar Cross Section"Radar Cross Section (RCS). 

All above decks equipment shall meet the RCS requirements as specified in NAVSEA letter SEA05T1/046. RCS reduction techniques are provided as guidance in SPAWARSYSCEN-SD-D623DW001. The RCS above decks envelope shall be verified as specified in 4.3.5.

3.1.7

Voltage standing wave ratio (VSWR).
The VSWR of the radiating assembly shall not be greater than 1.5:1 across the frequency range 243 MHz to 292.2 MHz and 1.4:1 across the frequency range 292.2 MHz to 318 MHz. 

3.1.8

Axial ratio.

The axial ratio over the 243 MHz to 318 MHz frequency range shall be 3.0 dB or less within the 3 dB beamwidth.

3.1.9

Intermodulation.

All odd ordered intermodulation products in the receive band-pass shall be at or below -95 dBm when two input signals, each at power of 35W or below –85 dBm or better with two 50W inputs, are combined and simultaneously applied to the radiating element and reflector assembly.  Both unmodulated and phase shift keyed modulated carriers at data rates of up to 32,000 bits-per second (bps) shall be used with carrier frequencies in the transmit pass-band for worst case combinations such that intermodulation products fall in the receive band-pass.

3.1.10
Drain holes.

All exposed antenna or pedestal surfaces shall be designed so as not to entrap water.  Drain holes may be used if necessary.

3.1.11
Reflector markings.

“DO NOT PAINT WITH METALLIC BASED PAINT” shall be marked in visible location(s) on the reflector and the Radome (if applicable) using letters not less than two inches high.  This marking shall be legible for the life of the system.

3.1.12
Pedestal.

The antenna pedestal unit shall conform to the requirements specified in 3.1.12.1 through 3.1.12.13.

3.1.12.1
Axis.

A minimum of two-axis stabilization over gear train pedestals shall be provided.

3.1.12.2
Accuracy.

Each axis of the pedestal shall provide position data with an accuracy of one degree or better to the antenna control unit.  

3.1.12.3
Travel.

Each pedestal shall provide continuous unrestricted travel about the azimuth axis and from + 0 degrees to + 110 degrees in elevation.

3.1.12.4
Rotary joint.

A rotary joint shall be provided in the azimuth axis.  The rotary joint shall have a power handling capacity of 800 W PEP and 400 W average power.  The rotary joint shall have a wow of not more than 0.1 dB per 360 degrees rotation.  The insertion loss shall be 0.2 dB or less over the frequency range of 243 MHz to 318 MHz.  The VSWR shall be less than 1.10:1 across the frequency range of 243 MHz to 318 MHz when terminated in 50 ohms with a VSWR less than 1.05:1.  The RF connectors shall be type N female.
3.1.12.5
Slip rings.

Slip rings in the train axis shall be provided for synchro information and power for the elevation drive motor.

3.1.12.6
Angular velocity.

Angular velocity shall be not less than 2.7 degrees per second in azimuth and elevation.

3.1.12.7
Main beam axis.

The antenna pedestal shall position the antenna main beam axis to within five degrees of the input commands from the antenna control.

3.1.12.8
Dead band.

A dead band setting of plus and minus 3.5 degrees from the null point shall be incorporated into the design to alleviate excessive stress on the azimuth drive.

3.1.12.9
Tracking.

The equipment specified herein is not an active tracking device and does not use a RF signal originating from the satellite to detect the off-axis error and make pointing corrections.  Each pedestal shall respond to the command of an operator-inserted signal to the antenna control corresponding to true azimuth and elevation of the satellite.  The azimuth of the antenna main beam axis shall be maintained in the correct direction after the antenna control unit has made corrections from the own ship heading inputs.  The elevation shall be maintained in the current direction after corrections have been made by the antenna control unit from manual operator inserted inputs.

3.1.12.10
Telephone circuit.

Circuitry for sound-power telephone communications between the pedestal and the antenna control unit shall be provided.

3.1.12.11
Sector switching.

Sector switching circuitry shall be provided as an integral part of the pedestal for automatically switching from one antenna to the other due to shipboard antenna blockage.  Antenna system design shall make maximum utilization of antenna pattern overlap to reduce switching occurrences.  The switching zones shall be adjustable in increments of approximately seven degrees or less in azimuth. A means shall be provided for installation personnel to make sector switching adjustments during installation either mechanically or electronically. If sector adjustments are to be done at the antenna, an access opening shall be provided for use by installation personnel for sector switching adjustments during installation.

3.1.12.12
Pedestal grounding provision.

Two grounding points shall be provided at the pedestal mounting flange, located 180 ( 20 degrees apart.  Each location shall be drilled and tapped for 5/16-18 UNC-2B bolt threads.  A label, “GROUND HERE” shall be located next to the grounding points.

3.1.12.13
Pedestal intermodulation.

All odd ordered intermodulation products in the receive band-pass shall be at or below -95 dBm when two input signals, each at a power of 100 W, are combined and simultaneously applied to the pedestal assembly.  Both unmodulated and phase shift keyed modulated carriers at data rates of up to 32,000 bps shall be used with carrier frequencies in transmit pass-band for worst case combinations such that intermodulation products fall in the receive band-pass.

3.1.13
Weight.

The weight of the antenna unit shall not be greater than 127 kilograms (kg) (280 pounds (lb.)).  Less than 280 lb. would be desirable.

3.1.14
Antenna unit swept volume.

The antenna unit swept volume shall be not greater than 104 cm (41 in) in radius.  Less than a 104 cm (41 in) radius is desirable.

3.1.15
Synchro alignment reference.

The pedestal mounting flange shall have one of its 12 mounting bolt hole locations marked to identify an “N” mark for North indication (no less than one (1) inch letters). Markings shall be legible for the life of the system.

3.1.16
Connector.

An Electronic Industries Association (EIA) type bulkhead connector shall be provided for the RF input port.  Looking from the top down, the RF connector shall be located 80 degrees clockwise from the “N” mark. 

3.1.17
Counterbalance.

Antenna mounted subassemblies and other components of the antenna unit shall be used as counterbalances to the maximum extent possible to reduce dead weight and minimize increases in inertial loading.  The smallest possible cantilever moment arms shall be used to minimize weight, inertia, and swept volume.  Cable clamps shall be provided inside the pedestal to reduce stress on connectors, as required to withstand the vibration requirement.

3.1.18
Antenna safety switch.

Provision shall be made to disable the tracking mechanism and the RF power to each pedestal for maintenance purposes.  The switch shall be provided with a protective boot.  The other pedestal shall remain operational during a complete 360 degrees azimuth rotation when the selected pedestal is disabled.  The safety switch shall be in an accessible location. 

3.1.18.1 Keyline interlock control. 

A connector shall provide the interfaces specified in a through c:

a. Selection of LOS mode – a switch closure on the front of the radio shall switch the antenna RF system from the SATCOM antenna to the LOS antenna.

b. Selection of LOS transmit mode – shall enable the radio to transmit through the LOS antenna when the keyline is enabled.  When the keyline is not enabled, the radio shall be in receive.

c. Transmitter keyline interlock – transfers the keyline interlock function from the SATCOM antennas to the LOS antenna.

The pin-out of this connector is specified in 3.1.18.1.1 and 3.1.18.1.2.

3.1.18.1.1 Control for single satellite coverage.
Control for single satellite coverage shall be as specified in a through g:

a. Pin A. Keyline interlock (The switching unit shall provide an internal closure between pins A and F and pins B and E when in the LOS mode.  Also, in the SATCOM mode, the switching unit shall provide an internal closure between pins A and B when the active SATCOM antenna is enabled for transmit. Pins A and B shall be open when the antenna safety (POWER ON/SAFE) switch of the active SATCOM antenna is in the SAFE position.)

b. Pin B. Keyline interlock (see a.)

c. Pin C. 28 VDC power supply RETURN

d. Pin D. LOS enable (external closure between pins C and D activates the relays specified in 3.3.3 to the LOS mode)

e. Pin E. LOS antenna interlock (see a.)

f. Pin F. LOS antenna interlock (see a.)

g. Pin G. Transmit (external closure between pins C and G activates the relay specified in 3.3.4 to the LOS transmit mode)

3.1.18.1.2 Control for dual satellite coverage.

Control for dual satellite coverage shall be as specified in a through d:

a. Pin A. Keyline interlock (The switching unit shall provide an internal closure between pins A and B when antenna NO 1 is enabled for transmit.  Pins A and B shall be open when the safety (POWER ON/SAFE) switch of antenna NO 1 is in the SAFE position.)

b. Pin B. Keyline interlock (see a.)

c. Pin H. Keyline interlock (This adds a second keyline interlock for antenna NO 2 in the dual satellite mode. The switching unit shall provide an internal closure between pins H and J when antenna NO 2 is enabled for transmit.  Pins H and J shall be open when the antenna safety (POWER ON/SAFE) switch of antenna NO 2 is in the SAFE position.)

d. Pin J. keyline interlock (see C.) 

3.1.19
Attachment fittings.

The antenna unit shall be provided with lifting points such as eyebolts.  “LIFT HERE” shall be marked in letters next to the lifting points.  These markings shall be legible for the life of the system.

3.1.20
Stop.

Both electrical and mechanical stops shall be provided for the elevation axis.  The mechanical stops shall operate without degradation of performance regardless of the frequency of use with the antenna being driven into the stops under full power.  Means shall be provided for driving the elevation axis from the stop positions and to permit full drive power operation only in the out-of-stop direction.

3.1.21
Mounting Base.

The Antenna Unit Support Assembly's mounting base shall utilize the same bolt hole pattern as the AS-3018B/WSC.  This pattern is shown in NAVSEA DRWG 53711-RE-F6714601.

3.2

Amplifier-filter assembly.

Two amplifier-filter assemblers shall be provided with each antenna system. Each amplifier-filter enclosure shall include a preamplifier and diplexer.  The amplifier-filter enclosure shall be weather protected to withstand a shipboard environment.  The amplifier-filter enclosure shall conform to the requirements specified in 3.2.1 through 3.2.4.  These assemblies shall also meet the Radar Cross Section requirements specified in 3.1.6.

3.2.1

Preamplifier.

The preamplifier shall conform to the requirements specified in 3.2.1.1 through 3.2.1.9.

3.2.1.1
Preamplifier frequency range.

The frequency range of the preamplifier shall be 243.0 MHz to 270.5 MHz.

3.2.1.2
Preamplifier bandpass characteristics.

The 1dB bandwidth shall not be less than 27.5 MHz centered about 256.75 MHz.  The 3 dB bandwidth shall be 37 MHz ( 10 percent centered about 256.75 MHz.  

3.2.1.3
Preamplifier gain.

The preamplifier gain shall be 32 dB ( 2.0 dB at center frequency.  Gain over the pass-band shall be within 1 dB of the gain at center frequency.  The preamplifier gain shall be no more than 15 dB over the frequency range 292.2 MHz to 318 MHz.

3.2.1.4
Preamplifier noise figure.

The noise figure over the pass-band shall not exceed 2.0 dB. 

3.2.1.5
Preamplifier intermodulation.

When connected to a 50-ohm resistive load with a VSWR not exceeding 2.0:1, third-order intermodulation products (2f2-f1, 2f1-f2) shall be not greater than -100 decibels referenced to one milliwatt (dBm) measured at the output of the preamplifier when two -40 dBm input signals (f1 and f2) both unmodulated and phase-shift keyed modulated carriers at data rates of up to 32,000 bps, and located in the operating frequency range are amplified. 

3.2.1.6
Preamplifier input impedance.

Input impedance shall be nominally 50-ohm resistive with a VSWR not to exceed 2.0:1.

3.2.1.7
Preamplifier output impedance.

Output impedance shall be nominally 50-ohm resistive with a VSWR not to exceed 1.5:1.

3.2.1.8
Preamplifier burnout protection.

Burnout protection circuitry shall be provided to protect the preamplifier and the remainder of the receiver chain.  The frequency range of the burnout protection shall be from 210 MHz to 275.5 MHz.  The burnout protection shall possess the properties specified in a through e below:

 
a.
Interfering signals up to + 35 dBm shall be limited to a level which shall not cause the receiver performance (signal to noise ratio) to be degraded by more than 0.2 dB. 

 
b.
Insertion loss at normal signal level shall not be greater than 0.4 dB.

 
c.
Insertion loss at high signal levels shall be great enough to prevent damage to the receive modules.  The insertion loss shall be a minimum of 20.0 dB.

 
d.
Input and output impedances of the burnout protectors shall be a nominal 50 ohms with a VSWR not to exceed 1.5:1.

 
e.
A bandwidth-shaped amplifier is required to provide isolation between transmit and receive modes.

3.2.1.9
Pressurization fitting.

The preamplifier shall have an air fitting to permit dry-air pressurization.

3.2.2

Diplexer.
The diplexer shall conform to the requirements specified in 3.2.2.1 through 3.2.2.9.

3.2.2.1
Diplexer transmit channel insertion loss.

The insertion loss from the transmit port to the antenna port shall not exceed 0.85 dB over the frequency range of 292.2 MHz to 318 MHz.

3.2.2.2
Diplexer transmit channel ripple.

The insertion loss ripple of the transmit channel shall be not greater than ( 0.50 dB over the transmit band of 292.2 MHz to 318 MHz.

3.2.2.3
Diplexer receive channel insertion loss.

The insertion loss from the antenna port to the receive port shall not exceed 1.0 dB over the frequency range of 243.0 MHz to 270.5 MHz.

3.2.2.4
Diplexer receive channel ripple.

The insertion loss ripple of the receive channel shall be not greater than ( 0.50 dB over the receive band of 243.0 MHz to 270.5 MHz.

3.2.2.5
Diplexer transmit-to-receive channel isolation.

The receive channel shall provide at least 60 dB attenuation for all frequencies from direct current (DC) to 205 MHz.  The isolation from the diplexer common port to the receiver port shall be not less than 95 dB from 205 MHz to 225 MHz.  The filter attenuation shall be as high as practical from 225 MHz to 243 MHz, but consistent with the insertion loss of the receive pass-band.  Similarly, from 270.5 MHz to 285 MHz the filter attenuation shall be as high as practical, but consistent with the insertion loss of the receive band.  From 285 MHz to 318 MHz, the attenuation shall be not less than 60 dB.  For the transmit pass-band (292.2 MHz to 318 MHz) the attenuation shall be not less than 100 dB.  An attenuation of not less than 60 dB shall be required from 318 MHz to 1 gigahertz (GHz) and not less than 40 dB between 1GHz and 10 GHz, except between 2 GHz and 36 GHz where the attenuation shall be not less than 20 dB.  Coupling from the transmit to receive channels shall be attenuated not less than 100 dB in the transmit band and shall be not less than 90 dB for any frequency in the receive band.  The transmit channel shall provide a minimum of 90 dB attenuation for the frequencies between 243.0 MHz and 270.5 MHz, and 30 dB attenuation for third harmonics from 876.6 MHz to 954 MHz.

3.2.2.6
Diplexer VSWR.

The VSWR of the receive ports shall be less than 1.5:1 in their frequency bands for a 50-ohm impedance line with remaining ports matched.  The VSWR of the transmit ports shall be less than 1.2:1 in their frequency bands for a 50-ohm impedance line with remaining ports matched.

3.2.2.7
Diplexer power capability.

The diplexer shall be capable of operating with 800 W PEP and 400 W average power.

3.2.2.8
Diplexer intermodulation.

When connected to a 50-ohm resistive load with a VSWR not exceeding 1.2:1, all odd-order intermodulation products shall be at or below -95 dBm when two input signals, each with a power of 100 W, are combined and simultaneously applied to the transmit path of the diplexer.  Both unmodulated and phase-shift-keyed modulated carriers at data rates 19.2 to 32,000 bps shall be used with carrier frequencies in the transmit pass-band selected for worst case combinations such that intermodulation products fall in the receive pass-band.  At no time shall intermodulation products be detected within the receiver pass-band higher in level than specified in 2.2.2.5
3.2.2.9
Pressurization fittings.

The diplexer shall have an air fitting to permit dry-air pressurization and an air fitting to permit purging.

3.2.3

Bonding and grounding.

The Amplifier-Filter unit shall provide at least two locations for  bonding and grounding.

3.2.4

Weight.

The weight of the amplifier-filter enclosure including the preamplifier and diplexer shall not exceed 47.7 kg (105 lb.).  Less than 47 kg is desirable.

3.3

Switching unit.

The switching unit shall conform to the requirements specified in 3.3.1 through 3.3.13.

3.3.1

SATCOM antenna transmit-transfer function.

A transmit-transfer function shall be an integral part of the switching unit and shall be used for automatically switching from one antenna to the other.  The transmit-transfer relay shall conform to the requirements specified in 3.3.1.1 through 3.3.1.4.

3.3.1.1
Power.

The switching unit shall be capable of handling 800 W PEP and 400 W average power.

3.3.1.2
VSWR.

The VSWR of all ports shall not exceed 1.15:1 when unused ports are terminated in 50-ohms with a VSWR of less than 1.05:1.

3.3.1.3
Insertion loss.

The insertion loss shall not exceed 0.2 dB.

3.3.1.4
Isolation between ports.

Isolation from port-to-port shall be not less than 50 dB.

3.3.1.5
Switching time.
Double termination of the transmission line shall not exist for longer than 10 milliseconds (msec) during the make-before-break interval provided by the antenna unit.

3.3.2

Receiver-transfer Relay.

The receiver-transfer function shall be an integral part of the switching unit and shall be used for automatically switching from one antenna to the other.  The receiver-transfer relay shall conform to the requirement specified in 2.3.2.1 through 2.3.2.3.

3.3.2.1
Insertion loss.

The insertion loss shall not exceed 0.2 dB.

3.3.2.2
VSWR.

The VSWR of all ports shall not exceed 1.2:1 when unused ports are terminated in 50 ohms with a VSWR of less than 1.05:1.

3.3.2.3
Power.

The contacts shall be capable of handling 800 W PEP and 400 W average power.

3.3.2.4
Switching time.
The switching time shall not exceed 25 msec.

3.3.3

SATCOM-LOS relays.

The SATCOM-LOS relays shall be integral parts of the switching unit.  One relay shall switch the AN/WSC-3 transmit line between the SATCOM and LOS antennas.  The second relay shall switch the AN/WSC-3 receiver line between SATCOM and LOS antennas.  The SATCOM-LOS relays shall conform to the requirements specified in 3.3.3.1 through 3.3.3.5.

3.3.3.1
Isolation between ports.

The isolation between ports shall be not less than 60 dB.

3.3.3.2
Switching time.

The switching time shall not exceed 25 msec.

3.3.3.3
Insertion loss.

The insertion loss shall not exceed 0.2 dB.

3.3.3.4
VSWR.

The VSWR of all ports shall not exceed 1.2:1 when unused ports are terminated in 50 ohms with a VSWR of less than 1.05:1.

3.3.3.5
Power.

The contacts shall be capable of handling 800 W PEP and 400 W average power.

3.3.4

LOS transmit-receive function.

The LOS transmit-receive function shall be an integral part of the switching unit to switch the LOS antenna between the SATCOM-LOS relays specified in 3.3.3 and shall be as specified in 3.3.4.1 through 3.3.4.4.

3.3.4.1
Isolation between ports.

The isolation between ports shall be not less than 60 dB.

3.3.4.2
Insertion loss.

The insertion loss shall not exceed 0.2 dB.

3.3.4.3
VSWR.

The VSWR of all ports shall not exceed 1.2:1 when unused ports are terminated in 50 ohms with a VSWR of less than 1.05:1.

3.3.4.4
Power.

The contacts shall be capable of handling 800 W PEP and 400 W average power.

3.3.4.5
Switching time.

The switching time shall not exceed 25 msec.

3.3.5

Switching unit control interfaces.

The switching unit shall provide the interfaces specified in a through c:

 
a.
Selection of LOS mode - a switch closure on the front of the radio shall switch the antenna RF system from the SATCOM antenna to the LOS antenna.

 
b.
Selection of LOS transmit mode - shall enable the radio to transmit through the LOS antenna when the keyline is enabled.  When the keyline is not enabled, the radio shall be in receive.

 
c.
Transmitter keyline interlock - transfers the keyline interlock function from the SATCOM antennas to the LOS antenna.

3.3.6

28 VDC power supply.

A 28 ( 4 VDC power supply shall be provided as an integral part of the switching unit to provide power for coaxial relays and the preamplifier.

3.3.7

Stepdown transformer.

A stepdown transformer shall be provided as an integral part of the switching unit to accept shipboard primary power and transform it to the required voltage(s) to power the system components.  The stepdown transformer input voltage shall be 440 V, three phase delta, 50 Hz to 60 Hz.

3.3.8

Auxiliary receive output port.

An auxiliary receive output port shall be provided for use with an additional receiver.  The port shall be connected to an internal receive signal tap from a directional coupler with a fixed non-adjustable signal level no more than a nominal 20 dB below the signal received from each antenna.  In the dual satellite mode, received signals from each antenna shall be sampled and combined in an RF hybrid.  In this instance, the signal level at the auxiliary receive output port shall be no more than 4.0 dB below the output of the internal receive signal tap.

3.3.9

Switching unit intermodulation.

All odd ordered intermodulation products in the receive pass-band shall be at or below -80 dBm when two input signals, each at a power of 100 W are combined and simultaneously applied to the transmit path only of the switching unit assembly.  Both unmodulated and phase shift keyed modulated carriers at data rates of up to 32,000 bps shall be used with carrier frequencies in the transmit pass-band for worst case combinations such that intermodulation products fall in the receive pass-band.

3.3.10
Air pressure switch.

The air pressure switch shall provide a set of contacts that shall close when input dry-air pressure is 1.5 pounds per square inch, gauge (psig) or less.

3.3.11
Pressure regulation system.

A pressure-regulated system shall be incorporated for use with the dry air system.  The regulated system shall limit the pressure for pressurized subassemblies to 3 psig ( 1 psig.  In the event of the loss of input air pressure, the system shall not lose more than 0.5-psig pressure in four hours.  The pressure regulation system shall exhaust all input pressures above 4 psig up to 150 psig and shall vent the air to the exterior of the antenna system.  

3.3.12
Weight.

The weight of the switching unit shall not exceed 54.5 kg (120 lb.). Less is than 54 kg is desirable.

3.3.13
Satellite coverage switch.

The switching unit shall have a switch designated S1.  In position 1, the switch shall configure the switching unit for single satellite coverage.  In position 2, the switch shall configure the switching unit for dual satellite coverage. The switch shall be clearly labeled S1, Position 1, and Position 2 at the appropriate locations.

3.4

Antenna control unit.

An antenna control unit, configured for 19-inch rack installation, shall be provided for control of the antenna system.  The antenna control unit shall conform to the requirements specified in 3.4.1 through 3.4.5.

3.4.1

Antenna control function.

The antenna control unit shall include antenna pedestal control necessary to accomplish the subsystem function, azimuth slewing control, and an auto antenna sector switching function.  It shall control either or both pedestals.  The antenna control unit shall process operator input commands of true elevation and azimuth and own ship heading inputs from the own ship data set and convert them to commands for antenna pointing.  Relative azimuth positioning and elevation positioning shall be provided by using the ship’s 115 VAC, 400 Hz single-phase power in lieu of own ship heading inputs.  The antenna control shall provide for slewing manually in azimuth both antennas independent of the own ship heading inputs and independent of each other.

3.4.2

Manual override.

Provisions shall be made for manually overriding the antenna blocked sector switch and selecting one of the antennas for operation.  Provisions shall be made to automatically override the sector switch blockage of one antenna when the other antenna is disabled.  This override control shall be mounted on the front of the antenna control unit and be clearly labeled.  

3.4.3

Antenna control configurations.

The antenna control shall have two operating configurations as specified in 3.4.3.1 and 3.4.3.2.  The desired configuration shall be selectable by a two-position switch (S2) located inside the antenna control unit.  The switch shall be labeled SATELLITE CONFIGURATION and the two positions shall be marked with SINGLE and DUAL.  The selected configurations shall be compatible with the switching unit which has the corresponding configurations selectable by a two-position satellite configuration switch with corresponding SINGLE and DUAL positions.  The switch shall be clearly labeled S1, Position 1, and Position 2 at the appropriate locations.

3.4.3.1
Configuration 1 - single satellite coverage.

In configuration 1, both antennas are pointed towards the same satellite.  When one antenna enters a blocked sector (dictated by blockage caused by ship’s structure or radiation hazard) transmit and receive capabilities are automatically transferred to the other antenna.

3.4.3.1.1
Single satellite coverage configuration.

Note 1: Applicable only when the antenna system is configured for single satellite, dual antenna with options selected as specified in a and b:

Note 2: Only one set of Azimuth and Elevation knobs is to be used in single satellite configuration.  The other set of Azimuth and Elevation knobs should be inoperable.

 
a.
Satellite configuration switch, (S2), in antenna control unit is in position “1”.

 
b.
Satellite configuration switch, (S1), in switching unit is in position “1”.

 
c.
The switching unit RF cables are connected for single satellite operation.

3.4.3.2
Configuration 2 - dual satellite coverage.

In configuration 2, the two antennas are pointed towards different satellites.  No antenna handover (transfer of transmit and receive capabilities) shall occur in this configuration.  However, if an antenna enters a blocked sector, transmit by that antenna shall be inhibited by virtue of the corresponding keyline interlock interface at the switching unit.

3.4.3.2.1
Dual satellite coverage configuration.

Note 1:  Applicable only when the antenna system is configured for dual satellite, single antenna with options selected as specified in a and b:

Note 2:  Both sets of Azimuth and Elevation knobs are operable in dual satellite configuration.

 
a.
Satellite configuration switch, (S2), in antenna control unit is in position “2”.

 
b.
Satellite configuration switch, (S1), in switching unit is in position “2”.

 
c.
The switching unit RF cables are connected for dual satellite operation.

 
d.
All antenna sector cams have been set for “no block” on both antennas.

3.4.3.3    Antenna Control Unit Controls and Indicators
As a minimum, the antenna control unit shall have the following controls and indicators:

	Control or indicator marking
	Type
	Function

	POWER ON-OFF
	Switch
	Controls power and 115 VAC, 400 Hz synchro reference power to antenna control and pedestals

	POWER On
	Indication
	Indicates power is applied to antenna control and pedestal and 115 volts alternating current (VAC), 400 Hz ship’s power and Own Ship Heading inputs are energized, provided the two MANUAL and AUTO indications are also lit

	ANTENNA NO 1 and  NO 2 ELEVATION
	Selection and Indication
	Selects commanded antenna (NO 1 and 2) angle in the elevation plane between +2 degrees and +110 degrees relative to the antenna mounting base and indicates elevation for each antenna

	ANTENNA NO 1 AND NO 2 AZIMUTH
	Selection and Indication
	Selects commanded antenna (NO 1 and 2) angle in the azimuth plane relative to true north (when MODE switch is at AUTO), or relative to ship heading (when MODE switch is at MANUAL) and indicates azimuth for each antenna

	ANTENNA SELECT IN USE (NO 1 OR NO 2)
	Indication


	Indicates that antenna NO 1 or NO 2 is connected to the radio set group

	OVRD RF BLOCK, 

NO 1, 

DUAL, 

NO 2, 

OVRD RF BLOCK
	Selection and Indication
	Permits selection of either or both antennas (in a two-antenna installation), or the connected antenna (in a one-antenna installation) with the radio set group.  In DUAL position, the antenna not blocked is automatically selected for use.  If neither is blocked, NO 1 antenna is preferred and automatically selected unless it had previously been blocked. If both antennas are blocked, an ANTENNA BLOCKED Indication is shown (see ANTENNA BLOCKED).  In NO 1 (or NO 2) position, antenna NO 1 (or NO 2) is manually selected and power is removed from the control circuits of the alternate antenna. In OVRD BLK position NO 1 (or NO 2), maintain the selected antenna operative even though the blocked sector is entered

	COAX PRESSURE
	Indication
	When lit, indicates that the pressure in the dry air system is below 1.5 psig

	ANTENNA BLOCKED
	Indication
	When lit, indicates that both antennas of a two-antenna installation are blocked or that the single antenna of a one-antenna is blocked.  (If one antenna of a two-antenna installation is shut down and the ANTENNA SELECT switch is at installation) with the radio set group.  In DUAL position, the antenna not blocked is automatically selected for use.  If neither is blocked, NO 1 antenna is preferred and automatically selected unless it had previously been blocked.  If both antennas are blocked, the ANTENNA BLOCKED indication is lit (see ANTENNA BLOCKED).  In NO 1 (or NO 2)position, antenna NO 1 (or NO 2) is manually selected and power is removed from the control circuits of the alternate antenna.  In OVRD BLK position NO 1 (or NO 2), the ANTENNA SELECTION bypasses the sector switch contacts in the antenna pedestal to maintain the selected antenna operative even though the blocked sector is entered 

	PHONE
	Telephone jack
	Provides access to sound-powered intercom circuit with both antenna pedestals

	ANTENNA NO 2, AZIMUTH ERROR


	Indication
	When lit, indicates a discrepancy between the AZIMUTH command angle and the actual antenna angle.  Indication goes off after antenna moves to the commanded azimuth angle

	ANTENNA NO 2, ELEVATION, ERROR
	Indication
	When lit, indicates a discrepancy between the ELEVATION command angle and the actual antenna angle.  Indication goes off after antenna moves to the commanded elevation angle

	MODE

  READY, AUTO
	Indication
	When lit, indicates that Own Ship Heading inputs are present at the antenna control  unit

	MANUAL, AUTO
	Selection
	In AUTO position, Own Ship Heading inputs are used as a reference to provide true azimuth command signals during ship maneuvers.  In MANUAL position, the ship’s 115 VAC, 400 Hz power is used to provide a reference for azimuth command signals that is only relative to the heading of the ship

	READY, MANUAL
	Indication
	When lit, indicates that the ship’s 115 VAC, 400 Hz power is available at the antenna control unit

	ANTENNA NO 1, AZIMUTH, ERROR
	Indication
	When lit, indicates a discrepancy between the AZIMUTH command angle and the actual antenna angle. Indication goes off after antenna moves to the commanded azimuth angle

	ANTENNA NO 1, ELEVATION ERROR
	Indication
	When lit, indicates a discrepancy between the ELEVATION command angle and the actual antenna angle. Indication goes off after antenna moves to the command elevation angle

	SINGLE/DUAL SATELLITE
	Rotary switch located inside antenna control unit and accessible only by removing cover
	In position 1, configures antenna control unit for single satellite coverage

In position 2, configures antenna control unit for dual satellite coverage by making antenna NO 2 separately controlled.

	
	
	


3.4.4

Telephone circuit.

The sound-power telephone circuit from the pedestal shall terminate on the front panel of the antenna control unit.

3.4.5

Weight.

The weight of the antenna control unit shall not exceed 9.1 kg (20 lb.).  Less weight is desirable.

3.4.6

Azimuth drive direction.

When the antenna pedestal is installed on platforms with cabling in existence from a previously installed antenna pedestal, the sense of azimuth rotation shall be the same as that of the first system without changing any cabling.

3.4.7

Elevation drive direction.

When the antenna pedestal is installed on platforms with cabling in existence from a previously installed antenna pedestal, the sense of elevation rotation shall be the same as that of the first system without changing any cabling.

3.4.8

Antenna system intermodulation.

All odd ordered intermodulation products in the receive pass-band shall be at or below –90 dBm at the input to the preamplifier when two input signals, each at a power of 100W, are combined and simultaneously applied to the input of the antenna system (switching unit).  Both unmodulated and phase-shift-keyed modulated carriers at data rates of up to 32,000 bps shall be used with carrier frequencies in the transmit pass-band for worst case combinations such that intermodulation products fall in the receive pass-band.

3.5

Quantitative reliability requirements.

The Mean-Time-Between-Failure (MTBF) of the antenna system shall be 3000 hours. 

3.6

Maintainability.

Ease of maintenance, trouble-shooting and repair shall be a primary design consideration.  Panels and doors which must be opened for maintenance or inspection more often than monthly shall have a maximum time to open of five seconds.  Maintenance and repair shall be accomplished to the maximum extent practicable when the system is operational.  The antenna system shall have a mean corrective maintenance time (Mmaxct) of 7.5 hours at a 95 percent confidence level when repair is accomplished by replacement of modules and chassis mounted components (this includes electronic and electro-mechanical parts, but excludes gears, bearings, and radiating assemblies).  The Mct includes localization, disassembly, interchange, reassembly, alignment and checkout of all maintenance tasks.  This excludes all preventive maintenance associated with the antenna system.

3.7

Environmental requirements.

The above-deck and below-deck equipment shall conform to the requirements specified in 3.7.1 through 3.7.13.

3.7.1

Above Deck Temperature range.

The above-deck equipment shall operate from -28( Celsius (C) to +65(C and have a nonoperating (storage) range of -62(C to +71(C.

3.7.2

Below Deck Temperature range.

The below-deck equipment shall operate from 0(C to +50(C and have a nonoperating (storage) range of -62(C to +71(C.
3.7.3 
Salt fog.

The above deck equipment(s) shall be resistant to the corrosive effects of salt sea atmosphere.  They shall pass the salt fog test as specified in Method 509 of MIL-STD-810 when using a 5% by weight salt solution.

3.7.4

Altitude.

The above-deck equipment shall survive nonoperating storage and transport in a low pressure environment equivalent to 15,000 feet (ft) above sea level.  The above-deck equipment shall operate normally at pressure equivalent to 5,000 ft above sea level.

3.7.5 
Wind.

The above-deck equipment shall operate normally in wind speeds up to 75 knots.  The above-deck equipment, nonoperating, shall survive wind speeds of 100 knots.

3.7.6

Ice loading.

The above-deck equipment shall operate normally with ice loading of up to 20 kg/ square meter (4.5 pounds per square foot).

3.7.7

Sea state.

The above-deck equipment shall operate normally under sea state five.  The above-deck equipment, nonoperating, shall survive sea state eight.

3.7.8

Shock.

The Antenna System shall meet MIL-S-901 medium weight shock requirements, for Grade A, Type A, Class I Equipment.

3.7.9

Vibration.

The Antenna System shall conform to the Environmental Vibration requirements of MIL-STD-167-1 for Type I Environmental Excitement. All above decks equipment shall meet the requirements for mast mounted equipment.  The equipment shall comply with the vibration requirements without internal or external resilient mountings.

3.7.10
Electromagnetic compatibility.

The Antenna System shall meet all MIL-STD-461 electromagnetic requirements of CE102, CE103, RE101, RE102, RE103, CS101, CS114, CS116, RS101 and RS103.

3.7.11
Above Deck Enclosure.

The above-deck equipment shall be spraytight.

3.7.12
Humidity.
The Antenna System shall withstand humidity environments up to 95% maximum.  Above deck, equipment shall withstand condensing and resulting frost, below decks non-condensing.

3.7.13
Below Deck Enclosure.

The below-deck equipment shall be drip proof up to an angle of 45 degrees.

3.8

Parts, materials and processes.

The antenna system shall conform to the requirements specified in 3.8.1 through 3.8.4.

3.8.1

Corrosion Protection.

Metal and alloy parts used in fabrication of this equipment shall be of the corrosion-resistant type or shall be given a corrosion-resistant treatment or coating.  When dissimilar metals are assembled in intimate contact with each other, an interposing material compatible to both shall be used.

3.8.2

Fungus.

The equipment shall be resistant to fungi and shall not be adversely affected by fungi under conditions favorable for fungus development (for example, high humidity, warm atmosphere and presence of inorganic salt).

3.8.3

tc "3.5.4
Anti Seize"Threaded Holes. 

All threaded holes (except grounding points) in an aluminum alloy part shall be provided with threaded inserts of corrosion resistant steel or other suitable materials.

3.8.4

Anti-Seize tape.

Anti-seize tape shall be used for all pipe-threaded hardware into aluminum housings.

3.9

Design and construction.

The antenna system shall conform to the requirements specified in 3.9.1 through 3.9.13.

3.9.1

Accessibility.

Exterior doors, hinged covers, and slide drawers shall have automatic latch and quick release devices which must be actuated before they can be opened, and stops to lock them in the open position for each maintenance configuration.  The design shall be such that sufficient clearance is provided in each maintenance configuration to allow required tasks to be performed without undue discomfort, danger, or effort.  Access doors, if required, shall be nonstructural and installed with the minimum number of captivated fasteners.  Easy access to all components for maintenance shall be provided to the maximum extent practicable.  The controls shall be readily accessible and simple to operate.  The antenna system shall be maintainable by a two-person crew over any 12-hour period.

3.9.2

Maintenance.

The maintenance concept for repair of the antenna system shall be organizational replacement of plug-in type modules, printed wiring boards (PWB), drive motors, limit switches, components and piece parts incident to, but not part of, modules, or PC boards replaced by a technician.  Circuits shall be modularized so that similar functions shall use interchangeable modules.  Replacement modules shall not require adjustment when integrated into the configuration.  Connections shall be located and spaced to allow ease of handling by maintenance personnel wearing gloves.  Input and output connectors for the antenna control unit shall be provided at the rear of the chassis; however, maintenance shall be accomplished only from the front of the cabinet assembly when the antenna control unit drawer is withdrawn. 

3.9.3

Safety criteria.

The antenna system design shall conform to the safety criteria requirements specified in 3.9.3.1 through 3.9.3.5.

3.9.3.1
Critical controls.

Critical controls, the activation of which may cause damage to the antenna system, injury to personnel, or degradation of system function, shall be designed and located so that the controls are not susceptible to being moved accidentally.

3.9.3.2
Acoustic noise.

Sound levels produced by the antenna system shall not exceed an A-weighted sound pressure of 80 dB when measured 3 feet from the equipment. 

3.9.3.3
Weight marking.

Antenna system components weighing in excess of 35 pounds shall have the weight clearly marked on the external surface of the antenna system and readily visible during installation and removal.  The marking shall be as permanent as the normal life expectancy of the unit to which it is applied.

3.9.3.4
Leakage current.

The equipment leakage current shall not exceed 5 milliamperes (mA) at 440 V, 50 to 60 Hz, three phase alternating current (AC) power or 25 mA at 115 V, 400 Hz, single phase.

3.9.3.5
115 VAC equipment power connections.

115 VAC power cable connections within the equipment shall have the conductor and color assignments shown in TABLE I.  When connectors are used, the pin designation shall be as shown in TABLE I.  Black paired with white or brown paired with light blue conductor insulation color shall be maintained from the equipment-input connectors to all components having the same voltage and frequency as the input power.

TABLE I.   115 VAC equipment power connections.

	Pin Designation
	Conductor assignment
	Insulation color code

     National                           International

	A
	115 VAC return
	     White
	      Light blue

	B
	Safety ground
	     Green
	      Green with          

      yellow strip

	C
	115 VAC high (supply)
	     Black
	      Brown


3.9.4

PWB protection and PWB fabrication.

PWB fabrication and protection shall be as specified in 3.9.4.1 and 3.9.4.2 below.

3.9.4.1
PWB protection.

With power applied to the antenna system, removal or insertion of PWBs shall not damage the assembly or any other part of the antenna system.  If required, to prevent damage to an assembly, the equipment shall be keyed to prevent incorrect insertion.

3.9.4.2
PWBs.

PWBs and chassis shall be marked to key and facilitate insertion of the PWB into the correct position.  No damage shall occur if a PWB is inserted into an incorrect position.

3.9.4.3
Power supply protection.

Fault conditions ranging from open circuits to short circuits shall cause no damage to the power supply. 

3.9.4.4
Installation kits and mating connections.

A complete set of mating halves of connectors and covers or protective caps shall be provided.  Any special equipment required for installation shall be provided.

3.9.4.5
Electrostatic discharge protection requirements.

Components and modules with inherent susceptibility to the effects of electrostatic discharge shall be properly protected.

3.9.4.6
Material flammability.

Material used as part of the equipment shall be nonflammable.

3.9.4.7
Overcurrent protection.

Circuit breakers or fuses shall be used for electrical protection.  When fuses are used, front panel blown fuse indicators shall be provided.  When circuit breakers are used, a visible status indicator shall be provided.

3.9.4.8
Overcurrent device location.

A fuse shall be connected in series with each ungrounded power conductor as determined by the National Electrical Code (NEC) 70-1984 for grounded source power and shall be located on the load side of the power switch.

3.9.5

Thermal design.

Equipment thermal design shall be as specified in a through e:

 
a.
Thermal design 

 
b.
Heat removal

 
c.
Forced air cooling

 
d.
Ventilation openings 

 
e.
Cooling during maintenance

If equipment forced air cooling is required, a suitable air filter that can be cleaned with soap and water shall cover all air intakes.

3.9.5.1
High temperature protection.

The equipment shall employ fail-safe devices, which protect the equipment from damage in the event of loss of cooling air or in the event of excessively high ambient temperatures.  The fail-safe devices shall provide protection while the equipment is in the stand-by mode.  An override capability shall be provided.

3.9.5.2
Handles.

Handles shall be provided on the front panel of the equipment to ensure safe and easy removal of the equipment from a rack.  The handles shall have no sharp edges.  Handles shall not protrude more than 5.08 cm (2 in.) from the front panel surface.  All controls on the front panel shall not protrude beyond the handles.

3.9.6

Mounting holes.

All tapped aluminum mounting holes (except grounding points and pipe threads) shall contain inserts.

3.9.7

Finish.

The exterior of all above decks equipment shall be painted "Haze Gray”.  The Exterior Surfaces of all below decks equipment shall be painted "Equipment Gray”.  Total Dry Film thickness shall be not less than .2 mm (8 mils).  Lead and/or metallic based paint shall not be used.  The remaining surfaces of the equipment shall be treated with a corrosion resistant chemical film.  Paint and/or chemical treatment(s) shall prevent corrosion for at least ten years. Haze Gray shall be defined as the color represented by FED-STD-595-26270.

3.9.8

Electrical cable protection.

The equipment design shall preclude damage to electrical cabling during all conditions of assembly, removal, insertion, and tilting of the equipment.

3.9.9

RF connectors.

RF connectors shall exclude connectors using ferromagnetic materials.

3.9.10
Unacceptable material.

The equipment design shall not include the materials specified in a through g:

 
a.
Flammable or combustible materials

 
b.
Polychlorinated biphenyls

 
c.
Asbestos and asbestos compounds

 
d.
Fragile or brittle materials

 
e.
Beryllium and beryllium compounds unless so identified

 
f.
Lithium and lithium compounds unless specifically approved by the procuring activity

 
g.
Cloro-Floro compounds (i.e. Freon)

3.9.11
Derating criteria.

Derating criteria shall be utilized in the design of the equipment.

3.9.12
Power supply design.

Power density in excess of 2 W per cubic inch shall require the advance approval of the Contracting Officer’s Representative (COR).  The junction temperature of semiconductor devices shall not exceed + 110(C under worst case conditions.  The power supply shall have a reserve capacity of at least 40 percent.

3.9.13
Magnetic materials.

Non-magnetic materials shall be used for all parts except where magnetic materials are essential, in which case a listing of the size, quantity, and application of magnetic materials with a permeability greater then 2.0 shall be provided to the COR for approval prior to engineering release.

3.10

Identification and marking.

Antenna system identification and marking shall be in accordance with the requirements specified in 3.10.1 through 3.10.3.

3.10.1
Visibility.

When assembled, identification markings of parts shall be readily visible.  Auxiliary markings, such as on access panels, shall be provided so as to identify those parts where labeling is not readily visible.

3.10.2
Readability of identification plates.

Nomenclature plates and serial numbers shall be located so they are readable after antenna system installation.  They shall be located on the front surface of the control panel of below-deck equipment and on the side of above-deck equipment.  Exemption: the identification plate for the Antenna Control Unit (ACU) shall be on the rear panel.

3.10.3
Identification of wiring.

Wiring shall be identified by color-coding, or by other means, such as marking of terminal at both ends of each lead.

3.11

Antenna system power.

The antenna system shall conform to power requirements as specified in 3.11.1 through 3.11.2

3.11.1
Type I power.

440 V, 3 phase, 3 wire delta, 50 Hz to 60 Hz, 2.5 kilovoltampere (KVA) (nominal), 0.92 power factor.

3.11.2
Type II power.

115 V, 1 phase, 2 wire, 400 Hz, 0.3 VA (nominal), 1.0 power factor.

3.12

Own ship heading.

The antenna system shall utilize Own Ship Heading inputs for control of azimuth pointing angles.  The inputs shall be 115 V, 400 Hz, and 360 degrees per revolution synchro signals

3.13

Workmanship screen.

All equipment produced in accordance with this specification shall withstand a random vibration screen and a temperature screen as specified in 4.4.1 and 4.4.2.

4.

QUALITY ASSURANCE PROVISIONS

4.1

Classification of inspection.

The inspection requirements specified herein are classified as follows:

a.  Quality conformance inspection (see 4.2)

1.  Production inspection (Group A) (see 4.2.1)

2.  Production control inspection (Group B) (see 4.2.2)

3.  Environmental inspection (Group C) (see 4.2.3)

4.2

Quality conformance inspection.

Quality conformance inspections shall be done as specified in 4.2.1 through 4.2.3.

4.2.1

Production inspection (Group A).
Production inspection shall be made on every antenna system offered for delivery.  The inspection shall comprise such examination and testing as will prove the workmanship and reveal the omissions and errors of the production process, such as functional and performance tests at a limited number of points, tests which detect deviations form design, tests of adjustment, and tests which detect hidden defects of material.  The antenna systems shall be subjected, as a minimum, to all production tests specified in Table II, Group A, including subparagraphs.

4.2.2

Production control inspection  (Group B).

Failure of any unit within the sample to conform to prescribed requirements shall constitute a failure and shall be cause for rejection of the inspection lot.  Production control inspection shall include those examinations and tests specified in TABLE II, Group B and shall be performed on receiving sets that have passed production inspection.  The receiving sets shall satisfactory conform to the requirements of production control inspection prior to release for shipment.

4.2.2.1
Rejected lots.

If an inspection lot is rejected, the contractor may withdraw the lot from further inspection.  The contractor may also rework a rejected lot to correct the defective units and reinspect the lot, using tightened inspection.  Rejected lots shall be kept separate from new lots and shall not lose their identity.

4.2.3

Environmental inspection  (Group C).
Environmental inspection shall be performed on antenna systems that have been subjected to and have passed production inspection.  Environmental testing shall consist, as a minimum, of the tests of TABLE II, Group C.

TABLE II.  Examinations and Tests

	Examination or Test
	Requirement Paragraph
	Test Paragraph
	First Article Inspection
	Quality Conformance Inspection

	
	
	
	
	Group A
	Group B
	Group C

	Surface examination
	3.1.12,

3.3.12,

3.4.5
	4.3.1
	X
	X
	
	

	Weight
	
	
	x
	
	X
	

	Size and interfaces
	3.1.13,

3.4
	4.3.1
	X
	
	X
	

	Parts and Materials
	3.1.11.5,

3.1.11.10,

3.1.11.12,

3.1.15,

3.1.3,

3.2.1.9,

3.2.2.9,

3.3.6,

3.9.10,

3.9.13
	4.3.1
	X
	
	X
	

	Design and Construction
	3.9.4.1 through

3.9.4.5,

3.9.4.7,

3.9.6,

3.9.8,

3.9.9,

3.9.11,

3.9.12
	4.3.1
	X
	
	X
	

	Finish
	3.9.7
	4.3.1
	X
	X
	
	

	Marking
	3.1.10,

3.1.11.12,

3.1.14,

3.10.1 through

3.10.3
	4.3.1
	X
	X
	
	

	Bonding and Grounding
	3.2.3
	4.3.1
	X
	X
	
	

	Safety
	3.9.3 through 3.9.3.5
	4.3.1
	X
	X
	
	

	Workmanship

Operating test

Pre-and post-test

Functional verification
	3.13
	4.3.1,

4.3.2,

4.3.3
	X
	X
	
	X

	Shock
	3.7.1.7,

3.7.2.5
	
	X
	
	
	X



	Vibration
	3.7.2.6,

3.7.1.8
	
	X
	
	
	X

	Temperature
	3.7.1.1,

3.7.2.1
	
	X
	
	
	X

	Humidity
	3.7.1.11,

3.7.2.9
	
	X
	
	
	X

	Enclosure
	3.7.1.10,

3.7.2.8
	
	X
	
	
	X

	Altitude
	3.7.1.3,

3.7.2.3
	
	X
	
	
	X

	Salt Fog
	3.7.1.2,

3.7.2.2
	
	X
	
	
	X

	Wind
	3.7.1.4
	
	X
	
	
	X

	Ice Loading
	3.7.1.5
	
	X
	
	
	X

	Sea State
	3.7.1.6,

3.7.2.4
	
	X
	
	
	X

	Electromagnetic Compatibility
	3.7.1.9,

3.7.2.7
	
	X
	
	
	X

	Workmanship Screen
	3.13
	4.4
	X
	X
	
	

	Leakage Current
	3.9.3.4
	4.3.4
	X
	
	
	X

	Maintenance
	3.9.2
	
	X
	
	
	

	Accessibility
	3.9.1
	
	X
	
	
	

	Prime Power
	3.3.7.1,

3.11 
	4.3.1

4.3.1
	X
	
	X
	

	RF Power
	3.1.1, 

3.1.11.4,

3.2.2.7,

3.3.1.1,

3.3.2.3,

3.3.3.5,

3.3.4.4
	4.3.1
	X
	
	X
	

	Frequency Range
	3.1.2
	4.3.1
	X
	
	X
	

	Intermodulation
	3.1.8,

3.1.11.13,

3.2.1.5,

3.2.2.8,

3.3.9,

3.4.8
	4.3.1
	X
	
	X
	

	VSWR
	3.1.6,

3.1.11.4,

3.2.1.6,

3.2.1.7,

3.2.2.6,

3.3.1.2,

3.3.2.2,

3.3.3.4,

3.3.4.3
	4.3.1
	X
	
	X
	

	Isolation
	3.2.2.5,

3.3.1.4,

3.3.3.1,

3.3.4.1
	4.3.1
	X
	
	X
	

	Insertion Loss
	3.1.11.4,

3.2.2.1 through 3.2.2.4,

3.3.1.3,

3.3.2.1,

3.3.3.3,

3.3.4.2
	4.3.1
	X
	
	X
	

	Noise Figure
	3.2.1.4
	4.3.1
	X
	
	X
	

	Auxiliary Receive Output
	3.3.8
	4.3.1
	X
	
	
	

	Antenna Pattern
	3.1.3 through 3.1.5,

3.1.7
	4.3.1
	X
	
	X
	

	WoW
	3.1.11.4
	4.3.1
	X
	
	X
	

	Preamplifier Gain
	3.2.1.2,

3.2.1.3
	4.3.1
	X
	
	X
	

	Control Interfaces
	3.3.5
	4.3.1
	X
	
	X
	

	Burn Out Protection
	3.2.1.8
	4.3.1
	X
	
	X
	

	Antenna Selection
	3.4.1
	4.3.1
	X
	
	X
	

	Manual Override
	3.4.2
	4.3.1
	X
	
	X
	

	Controls and Indicators
	3.3.13
	4.3.1
	X
	
	X
	

	Antenna Control Configuration
	3.4.3 through 3.4.3.2.1,

3.4.4
	4.3.1
	X
	
	X
	

	Angular Coverage
	3.1.11.3
	4.3.1
	X
	
	X
	

	Angular Velocity
	3.1.11.6
	4.3.1
	X
	
	X
	

	Angular Accuracy
	3.1.11.2,

3.1.11.7,

3.1.11.8,

3.1.11.9
	4.3.1
	X
	
	X
	

	Direction of Rotation
	3.4.6,

3.4.7
	4.3.1
	X
	
	X
	

	Sector Switching
	3.1.11.11
	4.3.1
	X
	
	X
	

	Switching Time
	3.3.3.2,

3.3.1.5,

3.3.2.4,

3.3.4.5
	4.3.1
	X
	
	X
	

	Stops
	3.1.19
	4.3.1
	X
	
	X
	

	Swept Volume
	3.1.13
	4.3.1
	X
	
	X
	

	Air Pressure System
	3.3.10,

3.3.11
	4.3.1
	X
	
	X
	


4.2.4

Nonconformance corrective action and retest.

If a sample antenna system fails the inspection specified in 4.2.2 or 4.2.3, the contractor shall immediately investigate the cause of failure and shall implement the corrective action necessary to correct the production antenna systems that were manufactured with the same conditions, materials, and processes.  The equipment shall then be retested.

4.2.5

Reinspection of production control and environmental test antenna systems.

Unless otherwise specified in the contract (see 5.2), sample antenna systems which have been subjected to and have passed production control and environmental inspections may be accepted on the contract provided they are resubjected to, and pass, production inspection specified in 4.2.1 after repair of all visible damage.

4.3

Test methods.

Test methods shall be as specified in 4.3.1 through 4.3.8.

4.3.1

Test and examinations.

Tests and examinations specified herein shall be conducted in accordance with Government approved test procedures.  It shall be the responsibility of the contractor to provide all cables, connectors, test instrumentation, test facilities, and other devices required to set up and perform all tests at the contractor’s plant, or other place of test, to verify compliance with the requirements specified herein.  When the antenna system is tested as a system, the contractor shall provide interconnecting cables adequate to simulate realistic installation conditions; that is length, attenuation, and shielding shall be as identical as possible to actual installations.

4.3.2

Operating test.

The antenna system shall be energized and subjected to an operating test to ensure the proper functioning and performance at an adequate number of points in the required range to demonstrate conformance to the requirements specified herein.

4.3.3

Pre- and post-test functional verification.

Prior to proceeding with any of the Group C test methods, the test item shall be operated under standard ambient conditions, and a record shall be made of all data necessary to determine compliance with required performance.  These data shall provide the criteria for checking satisfactory performance of the test item either during or at the conclusion of the test, or both as required.  When operation of the test item is required during the test exposure, the operation and performance checks shall be of sufficient duration or shall be repeated at appropriate intervals, to ensure a record of comprehensive comparative data for comparison with data recorded under standard ambient conditions.  The test item shall be visually examined, and a record shall be made of any damage or deterioration resulting from the test.  If a test chamber is used for the test, a visual examination of the test item within the chamber shall be performed at test conditions, when possible.  Upon completion of the test, a visual examination of the test item shall be performed again after the test item has been returned to standard ambient conditions.  Deterioration, corrosion, or change in tolerance limits of any internal or external parts which could in any manner prevent the test item from conforming to operational service or maintenance requirements, shall provide reason to consider the test item as having failed to withstand the conditions of the test.  Leakage or degradation of impregnating compounds shall be considered damage and cause for rejection.

4.3.4

Leakage current.

Leakage current shall be measured at 115 VAC, 400 Hz, single phase and 400 VAC, 50 Hz to 60 Hz, three phase.

4.3.5

RCS Verification.  

Verification that the Antenna System's above decks equipment meets the RCS requirements shall be done prior to delivery of the first production unit.  The Antenna System's above decks equipment shall be tested in accordance with NAVSEA 05T1 document "RCS Acceptance Requirements for Topside Antenna Systems", dated 30 April 1999.

4.3.6

Vibration test.

The equipment shall be tested without internal/or external resilient mountings to demonstrate conformance with 3.7.9.

4.3.7

Enclosure test.

The equipment shall be tested to demonstrate conformance with 3.7.11 and 3.7.13.

4.3.8

Shock test.

The equipment shall be shock tested to demonstrate conformance with 3.7.8.

4.4

Workmanship screen.

The antenna system shall be subjected to a random vibration screen and temperature screen as specified in 4.4.1 and 4.4.2 to demonstrate conformance with 3.13.

4.4.1

Random vibration screen.

Prior to conducting temperature cycling, vibration shall be performed on all antenna systems.  The antenna systems shall be mounted in their normal operational position (without shock isolators) and the vibration stress shall be applied vertical to this position for an accumulated time of 10 minutes.  The vibration shall be in accordance with FIGURE 1.  The control accelerometer shall be located next to one of the mounting points of the item under test.  The acceleration spectral density (ASD) shall be controlled by an accelerometer signal with a filtered bandwidth of 10 Hz up to a vibration frequency of 500 Hz, and a 100 Hz bandwidth above 500 Hz.  The test item shall be energized during vibration and an appropriate input signal shall be applied to observe any abnormal conditions of the output functional characteristics.  All failures occurring during the test shall require corrective action before the test is resumed.

4.4.2

Random Temperature screen.

Each antenna system shall be subjected to 10 cycles of the temperature curve as specified in FIGURE 2.  The temperature rate of change shall be not less than 5( C or greater than 10( C per minute.  Antenna system power shall be turned on and off at the indicated times.  Performance measurements on the antenna unit and amplifier-filter unit shall be carried out at the above deck temperatures specified in FIGURE 2.  Performance measurements on the switching unit and antenna control unit shall be carried out at the below deck temperatures specified in FIGURE 2.  The antenna system shall be positioned for maximum exposure to the changing temperature.  Where performance measurements are called for, a minimal functional operating test shall be performed.  The dwell time shall be maintained until the largest electrical or electronic part in the antenna system reaches 80 percent of the chamber temperature.  When failures occur, the antenna system shall be reworked and the cycling shall be continued for a cumulative total of 6 cycles.


FIGURE 1.  RANDOM VIBRATION.

FIGURE 2.  ONE CYCLE OF TEMPERATURE CURVE (NOT TO SCALE)
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