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1.0
SCOPE.

The purpose of this document is to define the requirements for an upgrade kit for upgrading the existing TROJAN Special Purpose Integrated Remote Intelligence Terminal (SPIRIT) II Satellite Communications (SATCOM) terminals to meet current TROJAN System requirements defined in the draft TROJAN SPIRIT Operational Requirements Document (ORD).   

2.0 
APPLICABLE DOCUMENTS.

Unless otherwise specified, the latest revisions as of the date of this Specification shall apply to the extent specified herein.  The contractor shall use the identified Commercial Specifications as a minimum in performing the contract requirements to utilize best commercial practices available.  The Government Specifications shall be used as a guideline except where specific operational, interface, or other requirements are stated within the Specification which require reference to Government Specifications.  The contractor shall be responsible for obtaining and maintaining these documents.

COMMERCIAL AND OTHER SPECIFICATIONS.

      ISO 9001:2000           
Quality Systems – Model for Quality Assurance in Design, Development, Production, Installation and Servicing

ISO 10007
Guidelines for Configuration Management

ANSI/EIA RS-310
Racks, Panels and Associated Equipment

IPC/EIA-J-STD-000IC
Requirements for Soldered Electrical and Electronics Assemblies

ANSI/NCSL Z540-1-94 
General Requirements for Calibration Laboratories and Measuring and Test Equipment

ANSI Y14.1
Drawing Sheet Size and Format

ANSI Y14.15
Electrical and Electronic Diagrams

ANSI Y14.2M
Line Convention and Lettering

ASME Y14.24M
Types and Applications of Engineering Drawings

ANSI Y14.3M
Multiview and Sectional View Drawings

ASME Y14.34M
Parts Lists, Data Lists, and Index Lists

ASME Y14.100
Engineering Drawing Practices

ASME Y14.35
Revision of Engineering Drawings and Associated Documents

ANSI Y14.5M
Dimensioning and Tolerancing

ANSI Y14.8M
Castings and Forging

ANSI/EIA 649
National Consensus Standard for Configuration Management

ASTM D 3951-90
Packaging Commercial

CFR 29, Part 1910
Occupational Safety and Health Agency (OSHA)

EIA RS-471
Symbol and Label for Electrostatic Devices

EIA 625
Requirements for Handling Electrostatic Discharge Sensitive (ESDS) Devices

IEEE STD-200-1975
Electrical and Electronic Parts and Equipment’s Reference   Designations

IPC-A-600D-89

Acceptability of Printed Circuit Boards

IPC-A-610A-90

Acceptability of Electronic Assemblies

IPC-D-275
Design Standard for Rigid Printed Boards and Rigid Printed Board Assemblies

IPC-T-50E

Interconnecting and Packaging

ISO 10012

Quality Assurance Requirements for Measuring Equipment

NFPA 70
National Electric Codes

NPRD 95
Non-Electronic Parts Reliability Data-1995

ANSI/EDS 20.20
Electrostatic Discharge Control

NSTISSAM TEMPEST 1-92
Compromising Emanations Laboratory Test Requirements, 


Electromagnetics, 15 Dec 92

MILITARY SPECIFICATIONS.

MIL-C-5105
Connectors, Electrical AN Type

MIL-I-45208
Inspection System Requirements

MIL-C-22992
Connectors, Requirements for Output Receptacle, Circuit Breaker and Multi-conductor Cable

MIL-C-46168
Coating, Aliphatic Polyurethane, Chemical Agent Resistant (CARC)

MIL-P-53022
Primer Epoxy Coating, Corrosion Inhibiting, Lead and Chromates Free

MIL-P-11268
Parts, Materials, and Processes used in Electronics Equipment

MIL-DTL-31000B
Military Specification for Technical Data Packages

MIL-F-14072
Finish and Protective Coating


DSCS Earth Terminal Certification Requirements, dated October 2002

MILITARY STANDARDS.

MIL-STD-129
Marking for Shipment and Storage

MIL-STD-130
U.S.
Military Property, Identification Marking of

MIL-STD-209

Lifting and Tiedown Provisions 

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

MIL-STD-810F
Environmental Engineering Considerations and Laboratory Tests

MIL-STD-913
Requirement for the Certification of the Externally Transported Military Equipment by DOD Rotary Wing Aircraft

ISO-10007

Quality Management Guidelines for Configuration Management

MIL-STD-1366
Transportability Criteria

MIL-STD-1472

Human Engineering 

MIL-HDBK-1791
Designing for Internal Aerial Delivery in Fixed-Wing Aircraft

MIL-STD-1857
Grounding, Bonding and Shielding Design Practices

MIL-STD-781D
Reliability Testing for Engineering Development, Qualification and Production

FED-STD-595
Colors Used in Government Procurement

HANDBOOKS.

MIL-HDBK-217
Reliability Prediction of Electronic Equipment

MIL-HDBK-759
Human Factors Engineering Design for Army Material

DH1-11
AFSC Design Handbook Air Transportability

MIL-HDBK-454
Standard General Requirements for Electronic Equipment

MIL-HDBK-965
Acquisition Practices for Parts Management

3.0
REQUIREMENTS.


3.1
TROJAN SPIRIT II SATCOM Upgrade Kit Description.

The TROJAN SPIRIT II Subsystem is a transportable tactical Satellite Communications (SATCOM) terminal that operates in the Super High Frequency (SHF) Band (C and Ku-Band) over commercial satellites.  The TROJAN SPIRIT II with an integrated upgrade kit shall consist of an assemblage of Non-Developmental Items (NDI), Commercial off-the-Shelf (COTS), Government Furnished Equipment (GFE), and those items adapted for Army use needed to meet the requirements specified herein.  The TROJAN SPIRIT II, when upgraded with a kit required herein, shall be a high mobility, reliable state-of-the-art communication system that shall meet tactical military requirements as defined in this specification. 

The TROJAN SPIRIT II, when upgraded, shall be transportable by land, sea, air, and rail.

3.1.1
Government Furnished Equipment (GFE).

The TROJAN SPIRIT II includes the following items and is considered to be GFE for the Contractor’s use in meeting all the requirements specified herein.  The Contractor may use any, all, or none of the equipment identified in Appendix A, GFE.  

3.1.2
Interface Requirements.

3.1.2.1 General.

This paragraph defines the interfaces between the TROJAN SPIRIT II SATCOM Upgrade Kit and other existing TROJAN SPIRIT II components.  

3.1.2.2 Physical Interfaces.

The rack to be used for mounting Contractor provided equipment is at the roadside rear of the PHS.  The rack is identified as Rack 1A7.  The rack has a total of twenty (24) standard rack-mounting units (RU).  If the Contractor chooses to utilize the GFE Antenna Control Unit, Servo Drive Unit, Tracking Receiver, Blower Fan, Spectrum Analyzer and IF Jack Panel and Satellite Modems, eight (8) Rack Units (RUs) will be available for Contractor-provided up and down converters.  Should the Contractor elect to not use the Antenna Control Unit, Servo Drive Unit and Tracking Receiver, thirteen (13) RUs will be available for Contractor-provided equipment. 

Cabling between the TROJAN SPIRIT II upgraded MAP and the PHS shall be at least 100 feet and shall interface at a PHS Black Signal Entry Panel (SEP) and Power Entry Panel (PEP) located at the roadside of the PHS.  The Contractor shall be required to create a new interconnect diagram retaining drawing 93M1209 to reflect the new connectivity.

3.1.2.3
Signal Interfaces.

If the TROJAN SPIRIT II SATCOM Upgrade Kit has electrical/signal interface characteristics at the SEP different from those in the existing TROJAN SPIRIT II, the Contractor shall provide a modified SEP with approved Military Standard or equal interfacing connectors and the design shall be presented at the Critical Design Review (CDR) for Government approval. 

3.1.2.4
Electrical Power Interfaces.

Electrical power for equipment to be located in the PHS is provided at the rear of the roadside equipment rack (1A7) at plug-in power strips.   Electrical power for external Contractor-provided equipment is provided at the PHS PEP.  The Proposal shall define the power requirement for equipment to be provided in the TROJAN SPIRIT II SATCOM Upgrade Kit and ensure that loads on the phases are properly balanced.  

3.2
Performance Characteristics.

The TROJAN SPIRIT II, when upgraded, in addition to meeting the requirements of this specification, the TROJAN SPIRIT II shall operate worldwide with any Domestic or International satellite.  The TROJAN SPIRIT II, when upgraded, shall be certified and operate as a minimum: Standard G Terminal at C-band in accordance with IESS-601 and a Standard E-1 Terminal at Ku-band in accordance with IESS-208.  The Contractor shall obtain and provide International Telecommunications Satellite (INTELSAT) Certifications and certification numbers to the Government for the upgraded TROJAN SPIRIT II terminals.  In addition, as a separately proposed option, the capability to operate at X-band shall be proposed as an option.  If this option is exercised, the Contractor shall obtain and provide to the TROJAN Program Office the Defense Satellite Communications Systems (DSCS) certification required for accessing DSCS satellites.  The requirements are defined in Defense Information Systems Agency (DISA) Earth Terminal Certification Requirements, dated October 2002.  The TROJAN SPIRIT II terminal shall also be designed to accommodate a potential future upgrade to Ka-Band.  The upgrade to Ka-band shall be accomplished using the antenna and tracking subsystems proposed for the C- and Ku-band requirements listed herein.  The Contractor shall specifically address the surface accuracy requirements for the antenna reflector and tracking algorithms needed to meet the Radio Frequency (RF) and tracking requirements listed in paragraph 3.2.2.3.  The proposal shall describe how a future Ka-band capability can be accommodated.  

In addition to the above TROJAN SPIRIT II requirements, the proposal shall include a separately priced option for a Small Aperture Antenna Configuration (SAAC), to function in a stand alone star network configuration.  For proposal purposes, it may be assumed that the hub is GFE and will at least 6.1 meter antenna having a Gain to Noise Temperature Ratio (G/T) of 32.5 dB/K and an Effective Isotropic Radiated Power (EIRP) of 62 dBW.  The remote terminals are to be included in the proposed configuration.  The terminals shall operate at Ku-band and be capable of operation in the frequency bands listed in paragraphs 3.2.1.1.  The configuration to be proposed is to operate in Time Division Multiplex/Time Division Multiple Access  (TDM)/(TDMA) networks.  The equipment to be included in this proposal is to include the antenna, RF electronics and up/down conversion equipment to interface with the TDM/TDMA at L-band.  The TDM/TDMA equipment is not included in the request for proposal. 

3.2.1
Transmitter Function.

The Transmitter Function is the portion of the TROJAN SPIRIT II from the transmit modem output to the transmit antenna interface.

3.2.1.1
Transmit Spectrum.

The TROJAN SPIRIT II, when upgraded, shall operate in the following RF bands:

a. C-band:  5850–6425 MHz

b. Ku-band:  13.75–14.5 GHz

c. X-band:  7900-8400 MHz (Option)

d. Ka-band:  30.0 to 31.0 GHz (Future Upgrade)

3.2.1.2
Transmit Carriers.

The TROJAN SPIRIT II, when upgraded, shall support only one transmit carrier.  This carrier shall be Continuous Wave (CW) or Phase Modulation (PM) in a Frequency Division Multiple Access (FDMA) mode.  The carrier power at the feed shall be adjustable over a linear range of at least 50 dB in 0.25 or less increments.  The change from one attenuation value to the next shall employ “make before break” contacts to ensure uninterrupted communications.  The transmit system shall include the capability to measure antenna feed power at a transmit coupler located at the transmit feed.   A calibrated test cable shall be provided so that feed power can be measured at the MAP while the operator is standing on the ground near an external electrical outlet for powering a spectrum analyzer or power meter.  The proposal shall include a block and level diagram showing gains and losses of all components in the transmit path including the dynamic ranges of all active components.

The amplitude response over the full transmit spectrum from 70 MHz to the RF frequency spectrum specified in paragraph 3.2.1.1 shall not exceed plus/minus 2.5 dB.

3.2.1.3 
Rated Effective Isotropic Radiated Power (EIRP).

The minimum single carrier rated linear EIRP shall be as specified below at all frequencies identified in paragraph 3.2.1.1, under all specified environmental requirements listed in Table 2. 

a. C-Band:  59.0 dBW

b. Ku-Band:  66.5 dBW
c. X-Band:  67.0 dBW (Option)
d. Ka-Band:  68.0 dBW (Future Upgrade)
e. Ku-Band:  49.0 dBW (SAAC configuration)
3.2.2 
Antenna Function.


3.2.2.1
Antenna Polarization, Transmitting.

Antenna polarization shall conform to the following subparagraphs:

3.2.2.1.1
C-Band.

The antenna shall transmit in the linear, circular and co- and cross-polarization modes, but not simultaneously.  For the linear polarization mode, the antenna shall transmit in the horizontal and vertical polarizations, but not simultaneously.  For the circular polarization mode, the antenna shall transmit in the right-hand and left-hand polarizations, but not simultaneously.  The linear feed shall be electrically adjustable at the ACU and driven to polarization skew angles calculated in the ACU.

3.2.2.1.2
Ku-Band.

The antenna shall transmit in the horizontal and vertical linear and co- and cross-polarization modes, but not simultaneously.  The linear feed shall be electrically adjustable at the ACU and driven to polarization angles calculated in the ACU.

3.2.2.1.3
X-Band  (Option).
The antenna shall transmit in the right-hand (clockwise) circular polarization mode.

3.2.2.1.4
Ka- Band  (Future Upgrade).

The antenna shall be capable of transmitting right-handed (clockwise) circular polarization and shall also be capable of transmitting left-handed (counterclockwise) polarization, but not simultaneously.

3.2.2.1.5 Ku-Band (SAAC Configuration).

The antenna shall transmit in the horizontal and vertical linear and co- and cross-polarization modes, but not simultaneously.  The configuration shall meet Federal Communications Commission (FCC) and International Telecommunications Union (ITU)-R S.580-3 and S.465-4 sidelobe requirements.

3.2.2.2
Antenna Polarization, Receiving.

Antenna polarization shall conform to the following subparagraphs:

3.2.2.2.1
C-Band.

The antenna shall receive in the linear, circular and co- and cross-polarization modes, but not simultaneously.  For the linear polarization mode, the antenna shall receive in the horizontal and vertical polarizations, but not simultaneously.  For the circular polarization mode, the antenna shall receive in the right-hand and left-hand polarizations, but not simultaneously.  The linear feed shall be electrically adjustable at the ACU and driven to polarization angles calculated in the ACU.

3.2.2.2.2
Ku-Band.

The antenna shall receive in the horizontal and vertical linear and co- and cross-polarization modes, but not simultaneously.  The linear feed shall be electrically adjustable at the ACU and driven to polarization angles calculated in the ACU.

3.2.2.2.3 X-Band (Option).

The antenna shall receive in the left-hand (counter-clockwise) circular polarization mode.

3.2.2.2.4
Ka-Band  (Future Upgrade).

The antenna shall be capable of receiving left-handed (counterclockwise) circular polarization and shall also be capable of receiving right-handed (clockwise) polarization, but not simultaneously. 

3.2.2.3
Antenna Tracking.

3.2.2.3.1
General.

The TROJAN SPIRIT II includes a Codem ACU configured to meet the tracking requirements in paragraph 3.2.2.3.2.  The Contractor may use another vendor’s ACU as apart of the TROJAN SPIRIT II SATCOM Upgrade Kit.  In either case, the Contractor is required to meet the requirements listed in the following subparagraph:

3.2.2.3.2
Autotracking Accuracy.

The autotracking accuracies defined below shall be maintained indefinitely for a maximum satellite orbital inclination of 10 degrees.  The specified accuracy shall be met using any beacon signal emanating from any satellite specified herein.

3.2.2.3.2.1
No Wind Conditions.

The antenna shall track a satellite to a pointing accuracy resulting in signal loss from main-beam peak amplitude of 0.5 dB maximum under clear weather wind conditions up to 10 miles per hour (mph).

3.2.2.3.2.2
Wind Conditions.

The antenna shall track a satellite to a pointing accuracy of no greater than 2 db off peak signal at winds of 45 mph sustained, with gusts up to 60 mph.

3.2.2.4
Automatic Satellite Acquisition.

The TROJAN SPIRIT II, when upgraded, shall automatically acquire the desired satellite using the receive satellite beacon.  Automatic acquisition of the desired satellite shall occur in less than 30 minutes.  The sequence of events is as follows, and is described below:

· Initialization

· Scan

· Beacon Acquisition

· Autotrack

· Memory Track

3.2.2.4.1
Initialization.

Initialization shall be accomplished by all of the following methods:  1) INTELSAT type orbital elements or North American Air Defense (NORAD) two line element parameters, 2) using specified satellite longitude, and 3) using predetermined predicted look angles (Azimuth and Elevation).  The Initialization shall calculate the polarization skew angle for determining the correct polarization position for microwave feed when linear polarization is used.  Once the satellite is acquired the orbit of the satellite shall be determined within four hours.  The initialization shall include a database to allow the operator to select the desired satellite by name, from a stored database.  The ACU shall display initial pointing and polarization skew angles. 

3.2.2.4.2
Scan.

Scan mode shall automatically search for and acquire the desired satellite.  The pointing angles shall be calculated from the stored satellite database.

3.2.2.4.3 Beacon Acquisition.

The TROJAN SPIRIT II, when upgraded, shall automatically acquire the satellite when the receive beacon signal reaches a preset level.  

3.2.2.4.4 Autotrack Mode.

The TROJAN SPIRIT II, when upgraded, shall automatically track a satellite, with the accuracy defined in Paragraph 3.2.2.3.2, when the beacon signal from the satellite is above a preset level. 

3.2.2.4.5
Memory Track Mode.

This mode shall permit the antenna to be automatically positioned in azimuth and elevation from signals computed from measurements previously stored while in the autotrack mode.  The memory track shall continue to store satellite position data to refine the orbit of the satellite.  After 24 hours of data has been stored, the tracking accuracy requirements listed in paragraph 3.2.2.3.2 shall be met.

3.2.2.4.6
Manual Mode.

In the manual mode, the operator shall be able to slew the antenna in both azimuth and elevation and change the polarization skew angle through the adjustable range using the ACU controls.  The actual azimuth and elevation angles of the antenna and polarization skew angle shall be displayed on the ACU with a resolution of 0.1 degrees.   

3.2.3
Receive Function.

3.2.3.1
Receive Spectrum.

The TROJAN SPIRIT II, when upgraded, shall operate in the following RF bands:

a. C-band:  3625–4200 MHz

b. Ku-band:  10.950–12.750 GHz

c. X-band:  7250-7750 MHz (Option)

d. Ka-band:  20.2-21.2 GHz (Future Upgrade)

3.2.3.2 Receive Carriers.

The proposal shall include a block and level diagram showing gains and losses of all components in the receive path including the dynamic ranges of all active components.  The amplitude response over the full receive RF spectrum specified in paragraph 3.2.3.1 to 70 MHz shall not exceed plus/minus 2.5 dB.

3.2.3.3 
Gain to Noise Temperature Ratio (G/T).

The minimum G/T, in the receive frequency ranges given in Paragraph 3.2.3.1, shall be as specified below.  This performance shall be attained under clear weather conditions, at any specified operating temperature found in Table 2, at an elevation angle of 10 degrees, at unobstructed azimuth angles, and with the antenna radiating a single carrier at any transmit frequency, at rated EIRP as specified in paragraph 3.2.1.3, including conditions of no drive with minimum RF attenuation. 

a. C-band:  18 dB/K minimum

b. Ku-band:  25.0 dB/K minimum

e. X-band:  22.0 dB/K minimum (Option)

c. Ka-band:  27.0 dB/K minimum (Future Upgrade)

d. Ku-band:  17.0 dB/K minimum (SAAC configuration)

3.2.4
Control, Monitor, and Alarm Function (CMAF).

The TROJAN SPIRIT II includes a Panasonic Toughbook notebook laptop, including CD-ROM and Floppy Drives equipped with Windows 2000 Workstation with Service Pack as required to support current control, monitoring and alarm requirements.  If the Contractor chooses to make use of this hardware and software, the Contractor shall provide whatever software/firmware required to support the Control, Monitor and Alarm Functions requirements defined herein.  Use of the laptop shall ensure that the operator can effectively and efficiently perform the required tasks needed to deploy, operate, monitor, and maintain the TROJAN SPIRIT II, when upgraded.  The laptop shall provide a user friendly Graphical User Interface (GUI) to initialize, monitor status, and issue commands to all electronic components of the TROJAN SPIRIT II, when upgraded.  The laptop shall be able to operate off internal batteries. 

3.2.5
Dehydrator.

The MAP shall include a pressurized dehydrator for keeping all waveguide components and microwave feed(s) moisture free.  An indication shall be provided to alert the operator upon loss of pressurization

3.3
Physical Characteristics.

3.3.1
Weight and Center of Gravity.

When upgraded, the total TROJAN SPIRIT II weight for all equipment mounted on the vehicle in the transport mode shall not exceed the 5100 pounds rated payload capacity of the prime mover, M1113 Expanded Capacity Vehicle (ECV).  A 420-pound maximum pintle load shall be applied to the ECV to tow a M1102 Lightweight Tactical Trailer (LTT).

The maximum gross vehicle weight (GVW) of the ECV is 11,500 lbs.  The overall weight on the front axle is 5,050 lbs and on the rear axle 7000 lbs.  The ECV GVW shall include the pintle extension kit, a 420-pound pintle load, crew and gear. 

The MAP towed by the ECV shall have a maximum pintle load of 420 lbs, and a GVW of 4200 lbs maximum.  

3.3.2 
Spare Parts.

As a minimum, each TROJAN SPIRIT II, when upgraded, shall be provided with the following major spare parts.  Other spare parts to be provided to meet the availability requirements in paragraph 3.4, shall be identified in the Contractors proposal.


1 each
C-band LNA 


1 each
Ku-band LNA 



1 each
HPA 


1 each
C- and Ku-Band frequency transceivers or up/down converters


1 each
ACU  (if other than the existing Codem ACU)


1 each
Complete set of system cables


1 each
Consumable Spares Kit (i.e., fuses, connectors and other parts to 



be identified in the Contractor’s proposal)

3.3.3 Grounding and Bonding.

3.3.3.1
Grounding.

The TROJAN SPIRIT II, when upgraded, shall have a grounding system that is consistent with the set-up/tear down times (Paragraph 3.3.4, Set-up/Tear Down), Electromagnetic Environment (Paragraph 3.3.9), and Electrical Safety (Paragraph 3.5.2).  The grounding system shall provide an adequate ground in a variety of environmental soil conditions.  The grounding system may include supplemental techniques to quickly reduce soil resistance.  The grounding kit shall be mounted on and transported with the system.  

3.3.3.2 
Bonding.

All equipment shall be designed and constructed with adequate provisions for bonding the individual units to the shelter structure and achieving a 2.5 milliohm or less bonding impedance.  Bonding shall not be accomplished through screws connecting the units to mounting racks.  Shock-mounted equipment or those employing vibration isolators shall employ bonding straps to bypass the mount or isolator and achieve the 2.5 milliohm bonding impedance.  Bonding jumpers shall be of solid metal, braid or standard wire type and shall be prepared and cleaned by removing all anodic film, grease, paint, lacquer, or other foreign and high-resistance material or agent from the immediate area to insure negligible RF impedance.  Upon completion of the bonding assembly and ascertainment of the specified 2.5 milliohms bonding impedance, the complete assembly shall be refinished with its original finish or other protective coating as specified in MIL-F-14072.  MIL-HDBK-454, Guideline 74 provides guidance in achieving 2.5 milliohms or less of bonding impedance.  

 3.3.4
Set-Up/Tear-Down Time.

The TROJAN SPIRIT II, when upgraded, shall comply with the following set-up and tear-down requirements:

3.3.4.1
Set-Up.

The TROJAN SPIRIT II, when upgraded, shall be set-up and placed into full operation in accordance with the requirements specified in Table 1   Set-up time shall include siting, unloading, leveling, completion of equipment installation, interconnection with provided electrical power, installation of grounding rods, operational turn-on, self-diagnostic check, satellite acquisition and start of antenna autotrack. 

3.3.4.2
Tear-Down.

The TROJAN SPIRIT II, when upgraded, shall be torn down into its transport configuration in accordance with (IAW) the requirements specified in Table 1.

Table 1 - TROJAN SPIRIT II (Upgraded), Set-up and Tear-down Requirements

	Conditions
	Uniform
	Crew Size
	Set-up Time
	Tear-Down Time

	Ambient temperature 0oC or higher under daylight conditions
	Normal
	2
	30 minutes or less
	30 minutes or less

	
	MOPP IV
	2
	45 minutes or less
	45 minutes or less

	Ambient temperature 0oC or higher under night time conditions
	Normal
	2
	45 minutes or less
	45 minutes or less

	
	MOPP IV
	2
	60 minutes or less
	60 minutes or less


3.3.5
Frequency Band Reconfiguration.

The TROJAN SPIRIT II, when upgraded, shall be reconfigurable in a field-deployed environment for operation at C- or Ku-band.  The reconfiguration time shall not exceed thirty (30) minutes by two (2) operators under worst-case environmental conditions wearing arctic gear.  While wearing MOPP IV gear, the reconfiguration time shall be sixty (60) minutes maximum.  The reconfiguration time starts when the operator drops off the acquired satellite, and ends when the desired feed is installed and the system is ready to begin the acquisition steps for a new satellite.

3.3.6 
Environmental Conditions.

The TROJAN SPIRIT II, when upgraded, shall meet the following performance and operational requirements, defined in Table 2 below, when subjected to any individual or combination of natural or induced environments as stated.

Table 2 - Environmental Requirements

	
	Transportation/Storage
	Operation

	Temperature
	-46 to 64 degrees C

-51 to 147 degrees F
	-40 to 50 degrees C

-40 to 160 degrees F 

with solar loading 360 BTU/ft2/h

	Altitude
	Sea Level to 40,000 feet
	Sea Level to 10,000 feet

	Humidity
	5 to 100 % with Condensation
	14 to 100% with Condensation

	Fungus
	Same as Operational
	Unit shall not support fungal growth

	Radiation
	Included in High Temperature
	Included in High Temperature

	Blowing Rain
	Maximum of 4 inch/hour Sustained
	Maximum of 4 inch/hour Sustained,

40 mph

	Salt Fog
	As encountered in coastal areas
	As defined in Specification

	Sand & Dust
	Intermittent: 6.6E-5 lb/cu ft; particles to 100 microns; winds to 40 mph at 10 ft height; 70° F; 30% RH
	Intermittent: 1.1E-3 lb./cu ft; particles to 150 microns; winds to 40 mph at 10 ft height; 70° F; 30% RH

	Snow Load
	40 lbs/sq ft
	40 lbs/sq ft

	Wind
	75 mph in Stowed Configuration
	45 mph sustained, 60 mph gust

	Ice
	2.0 inch accumulations on exposed surfaces
	0.50 inch accumulations on exposed surfaces

	Fording
	30 inches with no degradation of

standard vehicle/equipment capabilities
	N/A


3.3.7
Transportability.

3.3.7.1
Transportability Methods.

The TROJAN SPIRIT II, when upgraded, as packaged for transport as defined herein, shall be transportable by air (fixed wing and rotary wing), rail, highway, and water as specified below without damage or degradation in specified performance.  The TROJAN SPIRIT II, when upgraded, shall meet the following requirements:

     a.  Air Fixed Wing Transport: The TROJAN SPIRIT II, when upgraded, including towed MAP shall be capable of being driven on and driven off C-130, C-141, C-17, and C-5 aircraft using the design requirements of MIL-STD-1791.  The TROJAN SPIRIT II, when upgraded, shall be compatible with standard Air Force loading and tie-down methods used for standard army vehicles and trailers.  The TROJAN SPIRIT II, when upgraded, in its transport configuration shall not exceed 102 inches in height.  The crest angle of the TROJAN SPIRIT II, when upgraded, shall not impede drive on and drive off capability when using a standard loading ramp.

     b.  Air Rotary Wing Transport:  The TROJAN SPIRIT II MAP shall be transportable by UH-60 and larger rotary wing aircraft.  The combined TROJAN SPIRIT II PHS and MAP or PHS when upgraded shall be transportable by CH-47, CH53E and larger rotary wing aircraft.  All rotary wing transport shall be accomplished using standard army nylon sling sets and chain leaders a specified in MIL-STD-913.  Detachable spreader bars and non-standard sling sets shall not be used. 

     c.  Rail Transport: The TROJAN SPIRIT II PHS including ECV and MAP when upgraded, shall be transportable by rail using standard flat cars and shall be within the Gabarit International de Chargement clearance diagram when loaded on a 50 inch high rail car (see Figure 1).  Rail Impact test shall be conducted in accordance with MIL-STD-810F Method 516.4 Procedure VIII.
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Figure 1- Gabarit International De Chargement (Gic)

(Dimensions in inches)

     a.  Roadability:  The TROJAN SPIRIT II, when upgraded, including towed MAP shall travel over paved highway and unimproved cross-country terrain.  The overall width of the towed MAP shall not exceed 96 inches.  The acceptance of the roadability capabilities will be verified using the 150-mile Perryman 2 Road Course Test.  

     b.  Water Transport:  The TROJAN SPIRIT II PHS including ECV and MAP when upgraded shall be transportable by Lighter Amphibious Re-supply Cargo (LARC) LX and larger water vessels.

     c.  Slinging and Tiedown Provisions: The TROJAN SPIRIT II PHS including ECV and MAP when upgraded, shall contain slinging and tiedown provisions conforming to MIL-STD-209, MIL-STD-913, MIL-STD-1366, and MIL-STD-1791.  The Contractor shall provide any lifting and tie down equipment. 

3.3.8
Chemical Agent Resistant Coating (CARC).

All exterior painted surfaces of all equipment will be primed and painted with CARC lusterless paint in a camouflaged pattern.  The CARC final film shall be aliphatic polyurethane, unless otherwise specified by the technical data cited elsewhere in this contract.  The CARC final film shall be inherently fungistatic and have low infrared reflectance.  The Green 383 color shall be Color No. 34094 IAW FED-STD-595B.  Where Black is applicable, it shall be Color No. 37038 IAW FED-STD-595B.  Where Tan is applicable, it shall be Color No. 33303 IAW FED-STD-595B.  The CARC final film shall be applied over a compatible lead and chromate free epoxy primer.  The surfaces shall be prepared and pretreated prior to the application of primer.  MAP top surfaces will be coated with a non-skid surface to allow for maximum safety of personnel.  

3.3.9
Electromagnetic Environment.

3.3.9.1
EMI.

MIL-STD-461D, Notice 4 shall be used as guidance for the EMI performance of the TROJAN SPIRIT II.  Five specific EMI test types are identified here in as applicable to the TROJAN SPIRIT II system. 


Test 1 CE02/CE04 AC Power Line Conducted Emissions


Test 2 CS02 RF Conducted Susceptibility


Test 3 CS06 Spike Conducted Susceptibility


Test 4 RS02 Radiated Emissions


Test 5 RS03 Radiated E-field Susceptibility
3.3.9.2
TEMPEST.

The TEMPEST emanations from the TROJAN SPIRIT II, when upgraded, shall not exceed the Black Line Conduction TEMPEST performance limits of National Security Telecommunications and Information Systems Security (NSTISSAM) TEMPEST/1-92 and the HIJACK performance limits of KAG-30-TSEC.  The performance limits of KAG-30A-TSEC for the highest category shall also apply to rates, which exceed the highest rate by no more than 10 percent.

3.3.10
Biological and Chemical.

All man-machine interface (MMI) and related components of the TROJAN SPIRIT II will be capable of function, operation and interface by personnel in Mission Oriented Protective Posture (MOPP) levels 0 through IV.  The TROJAN SPIRIT II shall be decontaminated without damage using decontaminates such as DS2, Supertropical Bleach (STB) Slurry, germicidal soap, or 5% washing soda solution.

3.4 
Reliability.

Maximization of the equipment Mean Time Between Failure (MTBF) shall be a major performance criteria.  The required MTBF for the communication subsystem shall be no less than 1000 hours.  In assessing MTBF, the item shall be assumed to be in its routine operational configuration and performing the required functions of Section 3.  Failure is defined as a hardware malfunction that promotes an interruption of a traffic signal or degradation of a traffic signal below specified performance level.

3.4.1
Availability.

The item shall achieve an inherent availability of 0.995 minimum through conservative design, and high reliability components.

3.4.2
Maintenance.

The Mean Time To Repair (MTTR) shall not exceed 60 minutes for unit level maintenance and four hours for direct support maintenance.  The maximum time to repair for 97 percent maintenance actions at the unit level shall not exceed one hour and shall not exceed four hours at the direct support level.

3.5
TROJAN SPIRIT II SATCOM Upgrade Kit Design and Construction.

3.5.1 
Materials Process and Parts.

To the extent practical, the Contractor shall use MIL-P-11268 or its applicable subsidiary documents as guidance for component parts, hardware accessories, materials, and construction processes.  Parts not in conformance with this documentation (non-standard parts) shall use MIL-HDBK-965 for guidance.

3.5.2 
Nameplates and Product Marking.

Equipment, assemblies, modules and parts will be marked for identification utilizing MIL-STD-129 and MIL-STD-130 as guidelines.  Markings will remain legible for the usable life of the component.  End items and major components will be identified with nameplates.  Markings and nameplates will not be installed to conflict with NBC decontamination requirements.

3.5.2.1
Data Plates.

The end item system assembly will be identified with an appropriate data plate on the exterior of the enclosure that will contain the following information to facilitate identification and the loading of the TROJAN SPIRIT II onto any transportation platform:

Unit Designation

Manufacturer

Manufacturers Part Number

Manufacturers Serial Number

Manufacturing Date

External Dimensional Data

System Weight

Center of Gravity Location

Towing/Lifting Restrictions

Safety Requirements

Stenciling-TBD

Labeling-TBD

Nameplates-TBD

The TROJAN SPIRIT II Systems shall retain their serial numbers to allow accountability.

Drawings 93M1270 and 93M1433 will be provided to the Contractor as examples for identification plates.

3.5.2.2
Marking.

After the Contractor has completed modification procedures, the Contractor shall mark the Modification Work Order (MWO) number to be provided by the Government in the MWO APPLIED block and date applied in DATE block on an MWO instructions plate to be affixed above the shipping data plate.

3.5.3 
Interchangeability.

The hardware design of the TROJAN SPIRIT II SATCOM Upgrade Kit shall be one that stresses flexibility and modularity.  Like units, assemblies, subassemblies, and replaceable parts shall use Guideline 7 of MIL-HDBK-454 for guidance.

3.5.4 
Workmanship.

The contractor shall use MIL-HDBK-454, Guideline 9 for guidance in workmanship.  Any specialized requirements or techniques will be determined prior to contract award by the procuring activity.

3.6 
Manpower and Personnel Integration (MANPRINT).

3.6.1 
Human Engineering.

All equipment will be designed to permit full utilization of human capabilities, to compensate for human limitations, and to minimize the possibility of human error.  Applicable tests will be conducted to verify that the design of the equipment, facilities, and environment meet human engineering and life support criteria and are compatible with the overall system requirements.  MIL-HDBK-759 and MIL-STD-1472 will be used as guidelines.

The TROJAN SPIRIT II SATCOM Upgrade Kit will conform to the capabilities of the fully equipped soldier, with 5th through 95th percentile critical body dimensions and physical capabilities, to operate, maintain and support the material in its operational environment, consistent with tactical requirements.  The TROJAN SPIRIT II SATCOM Upgrade Kit’s design features will facilitate operations of the equipment and performance of the mission in extreme climatic conditions, and shall be operable by personnel utilizing special clothing and equipment (i.e., Arctic clothing, NBC protective clothing up to and including MOPP level IV).

All panels and visual displays will provide the operator with a clear indication of equipment or system conditions for operation under any eventuality commensurate with the operational and maintenance philosophy of the TROJAN SPIRIT II system.

Controls for the TROJAN SPIRIT II SATCOM Upgrade Kit will be selected and distributed so that none of the operator's limbs will be overburdened.  Attention to the guidelines provided in MIL-STD-1472, section 5.4 will be the guiding criteria in the selection and grouping of the TROJAN SPIRIT II SATCOM Upgrade Kit controls.  The TROJAN SPIRIT II SATCOM Upgrade Kit will be designed with considerations for the maintainer.  

Standard, modular replacement parts will be used to the maximum extent possible and the use of special tools will be limited.  The TROJAN SPIRIT II SATCOM Upgrade Kit design will refer to Table XXIII, Design Weight Limits, of MIL-STD-1472 to ensure that no single component exceeds the design weight limits of the Military standard.

As a design goal, quick release captive fasteners or captive nuts and screws will be utilized for securing items that will be moved or opened for maintenance or operation.

3.6.2 
Safety.

The TROJAN SPIRIT II SATCOM Upgrade Kit design will ensure the highest degree of sub-system and personnel safety, including minimization of potential human error in the operation and maintenance of the system, particularly under the conditions of alert, battle stress, or other emergency or non-routine conditions.  A fail-safe design will be provided in those areas where failure can cause catastrophic damage to equipment, injury to personnel or inadvertent operation of critical equipment.  Electrical systems will comply with MIL-HDBK-454 Guidelines 1 and 8.  Exposed components and sub-systems which are subject to high temperatures, high pressures or electrical energy, or which are inherently hazardous, will be provided with safeguarding or insulating features.  Additionally, placards will be placed in areas where a potential threat to the safety of personnel exists, warning the operator/individual of this hazard.

The TROJAN SPIRIT II SATCOM Upgrade Kit will be designed to minimize personnel injury from the ignition of fuel or combustible material, whether accidental or operational / maintenance related.  No material that can emit Polychlorinated Biphenyl (PCBs) will be used.  Refer to section “Human Engineering” for human factor interface with regard to safety.  Additional safety concerns will be addressed by providing warning labels, nameplates, interlocks, etc. where applicable to meet OSHA and National Electrical Code (NEC) requirements.

3.7   
Logistics.

3.7.1 
Special Tools and Equipment.

The system will be designed to make maximum use of standard tools and equipment for servicing, adjustment, assembly, and disassembly.  The requirement for new special tools, fixtures and test equipment will be held to a minimum.  All tools, instrumentation and equipment to operate, set-up, adjust and maintain the TROJAN SPIRIT II will be included.  Provisions will be made to stow the tools with the TROJAN SPIRIT II.

4.0 
QUALITY ASSURANCE PROVISIONS.

4.1 
General.

In support of the manufacturing of the TROJAN SPIRIT II SATCOM Upgrade Kit, Quality Assurance in accordance with ISO 9001-2000 shall be used throughout all phases of design and production.  All test equipment, including the model, serial number, manufacturer, and date of last calibration and certification will be provided as an Appendix of the Acceptance Test Procedures.

4.2 
Responsibility for Inspection.

A TROJAN SPIRIT II SATCOM Upgrade Kit specific, test verification matrix in support of the assembly will be provided as part of the Statement of Work (SOW).  This matrix will provide specification reference, requirement verification method, factory acceptance test and cross reference for the acceptance test procedure.

4.3 
Qualification Test Procedures and Test Items.

Qualification tests under the contract or SOW will be on First Article items and will be for those unit(s) contracted for delivery.

5.0 
PREPARATION FOR DELIVERY.


5.1
Preservation and Packaging.

The TROJAN SPIRIT II SATCOM Upgrade Kit and accessories will be prepared for storage and shipment IAW ASTM D 3951-90.  The level of preservation, type of shipping container and the furnishing of historical records will be in accordance with contract requirements and ASTM D 3951-90 to protect against and prevent any physical damage, corrosion, or deterioration to the unit.  

A packing list will be furnished with each system that includes all components and tools which are not installed on, but which are shipped with the system.

5.2 
Packing.

All packing of the unit will conform to the requirements in the contract.  Packing of the unit will conform to Interstate Commerce Commission (ICC) regulations for carriers.

5.3 
Marking.

Each shipment will have a shipping information package affixed to the shipping container or to the unit, in a conspicuous location, with the following information contained therein:


Unit Name/DODAAC


Contract Number


Total Weight as Shipped


Or any other contract type/pertinent contractually required information

APPENDIX A

GOVERNMENT FURNISHED EQUIPMENT

GOVERNMENT FURNISHED EQUIPMENT

MOBILE ANTENNA PLATFORM (MAP) 93M1300-1

	NOMENCLATURE
	PART NUMBER
	QTY

	**Trailer, Silver Eagle
	MST4F
	1

	**Platform Assembly, 2.4M
	93M1310-1
	1

	Antenna Assembly, Transportable
	93M1305
	1

	Antenna, 2.4M
	93-08201-001
	1

	Amplifier, Power, Solid State, Ku-Band
	AWPA-1414-16/50T00S01
	1

	Amplifier, Low Noise, Ku-Band
	RF-2130-75-60-A-A1-N
	1

	Feed Horn Assembly, Ku-Band
	93-08202-001
	1

	Amplifier, Power, Solid State, C-Band
	AWPA-5864-50/50T00S-001
	1

	Amplifier, Low Noise, C-Band
	RF-3000-37-60-B3-A1SP-2N
	1

	Feed Horn Assembly, C-Band
	93-08203-001
	1

	**Cable, Power, Trailer, AC
	93M1432-1
	1

	**Cable, ACU Control
	93M1385-1
	1

	**Cable, Motor controller
	93M1387-1
	1

	Cable, Transmit
	90-1144-W304
	1

	Cable, Receive
	90-1144-W305
	1

	
	
	


**  These items MAY be used in the Upgrade Kit.

PRIMARY HEAVY HIGH MOBILITY MULTIPURPOSE WHEELED VEHICLE (HMMWV) SHELTER (PHS)

	NOMENCLATURE
	PART NUMBER
	QTY

	**Antenna Control Unit (ACU)
	CJE0500 (95M0825-1
	1

	**Servo Drive Unit (SDU)
	CJE0600 (95M826-1)
	1

	**Tracking Receiver (TR)
	343L70-1
	1

	**Cable, ACU to Black Entry Panel (BEP)
	95M0801-1
	1

	**Cable, ACU to SDU
	95M0802-1
	1

	**Cable, SDU to BEP
	95M0803-1
	1

	**Cable, ACU to SDU
	95M0804-1
	1

	**Cable, TR to ACU
	95M0805-1
	1

	**Cable, ACU to Laptop
	95M0808-1
	1

	**Navigation Set, Satellite Signals (GPS)
	AN/PSN-11(V)
	1

	**Antenna, Remote, GPS
	AS4333/V
	1

	Cable, GPS to BEP
	426-0141-050 (93M1449-1)
	1

	Cable, GPS to ACU
	426-0141-010 (93M1422-1)
	1

	Cable GPS Antenna to BEP 
	93M1448-1
	1

	**Power Adaptor, AC to DC, GPS
	COM218-0325-020
	1

	**Satellite Modem 
	SLM-3650-144
	1

	**Analyzer, Data Communications
	TS-4281/G (FB6000M)
	1

	Spectrum Analyzer
	AN/USM-489A (HP 8562AE51)
	1

	**Power Meter
	HP 437B
	1

	**Power Sensor, RF
	HP 8481A 
	1

	**Cable, Power Sensor
	11730B
	1

	Patch Panel Assembly, IF
	95M0941-1
	1

	Signal Entry Panel, BLACK
	95M0907-1
	1

	**Blower Assembly, Fan
	2180 Rev B
	1

	**Power Entry Panel (PEP)
	93M1526-1
	1

	**Rack, BLACK SATCOM Equipment (A7)
	93M
	1

	**Rack, Power Control A6
	93M
	1

	**Rack, RED Processing A1
	93M
	1

	
	
	


**  These items MAY be used in the Upgrade Kit.

SPARE EQUIPMENT AND MAINTENANCE SHELTER (SEM)

	NOMENCLATURE
	PART NUMBER
	QTY

	Amplifier, Power, Solid State, Ku-Band
	AWPA-1414-16/50T00S01
	1

	Amplifier, Low Noise, Ku-Band
	RF-2130-75-60-A-A1-N
	1

	Amplifier, Power, Solid State, C-Band
	AWPA-5864-50/50T00S-001
	1

	Amplifier, Low Noise, C-Band
	RF-3000-37-60-B3-A1SP-2N
	1

	Equipment Rack, RED Processing (A2)
	93M
	1

	Equipment Rack, BLACK SATCOM (A7)
	93M
	1
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