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1 SCOPE

The scope of this document is limited to the specification of the Interface Unit (IU).  This specification is intended to dictate requirements with minimal direction of design.  Component functional descriptions are not intended to limit or restrict the design.

1.1
IDENTIFICATION

This specification establishes the performance requirements for the IU of the Replacement FM Orderwire (RFMOW). 
1.2
PURPOSE

The purpose of the RFMOW is to provide over-the-satellite orderwire capabilities to the Wideband SATCOM Operations Centers (WSOC) and tactical satellite earth terminals.  Through this system, the WSOCs exercise positive control of tactical terminals operating on the Defense Satellite Communications System (DSCS) and Wideband Gapfiller Satellite (WGS) satellite networks.  The IU is an integral part of the RFMOW that provides the Interface between the PC and the other RFMOW equipment such as the Secure Voice Unit, the Control Modem and the Auxiliary Modem.

1.3
INTRODUCTION

The RFMOW consists of two primary configurations:  The Network Control Terminal (NCT) installed at the WSOCs and the Network Terminal (NT) installed in Ground Mobile Forces terminals.  The RFMOW operates over DSCS and WGS and provides the WSOCs with a secure voice capability, a text capability, and an archiving capability, to interface with tactical users.  The RFMOW is a system that utilizes a Time Division Multiple Access (TDMA) network and employs low-cost commercial SATCOM modems, personal computers and an Interface Unit.  The Network Control Terminal (NCT) constantly transmits commands to the Network Terminals (NT) while the NTs respond using the same frequency IAW the time slot assigned by the NCT.  Figure 1 shows an example of the NCT and multiple NTs in a TDMA network.  Figure 2 depicts the simplified NT configuration.  Figure 3 depicts the simplified NCT configuration.  




Figure 1: RFMOW Network Architecture










Figure 2: Simplified NT Equipment Connections













Figure 3: Simplified NCT Equipment Connections

1.3.1
Background

All users accessing DOD resource sharing spacecrafts require supervision and control in order to maintain maximum availability of satellite resources and avoid adjacent user communications interference.  The existing legacy Frequency Modulation Orderwire (FMOW) has been employed for the past several years.  The deployed Ground Mobile Force Satellite Communications (GMFSC) terminal components consist primarily of a Frequency Modulation (FM) orderwire and existing communications modems for a means of delivery of the orderwire.  The existing orderwire surpassed its supportable life cycle and, as other systems evolved, the orderwire began to cause operational problems.  The RFMOW replaces the legacy FMOW in the AN/TSC-85 and AN/TSC-93 GMFSC terminals using the NT configuration and uses the existing Interim Tactical Orderwire System (ITOS) hardware (except IU) at the WSOCs to support the NCT configuration.
1.3.2
Threat

Software contamination and virus spread, even from non-hostile sources, must be considered a viable threat.  Physical threats against non-fixed site installations include the entire battlefield spectrum of direct and indirect fire weapons, environment factors, chemical contamination and nuclear destruction.

1.3.3
Item Description

The IU components consist of all hardware and software components necessary to perform functions specified in paragraph 3 of this specification.

Where possible, the use of commercial parts is encouraged.  It is envisioned that the NT will typically be installed in tactical terminals and the NCT will be installed in various WSOC sites.

1.3.4
Organization of Specification

This specification is organized to specify the capabilities of the RFMOW IU as follows: 

Section 2: 
Applicable Documents

Section 3: 
IU performance requirements

Section 4: 
Testing objectives that verify compliance to section 3 of the specification requirements

Section 5: 
Packaging requirements

Section 6: 
Supplemental information

Section 7: 
Glossary and Acronym List

2. 
APPLICABLE DOCUMENTS

The following documents of the latest issue specified by the contracting authority are part of this specification to the extent specified herein.

2.1
Government Documents, Drawings and Other Publications

· American National Standards Institute (ANSI) C101.1

· 2002 National Electric Code (NEC) 

· DoD Joint Technical Architecture - Army, Version 6.5, 10 May 2002

· ITOS Operations and Maintenance Manual, June 2001

· ITOS Operations and Maintenance Manual Appendix ‘D’, June 2001

· SECTEL MMT 1500, Multimedia Terminal, User’s Manual, Motorola Inc. publication, part number 6844083D03, April 1995

· Office and Tactical Secure Terminal Equipment User’s Manual, Release 2.0, L3 Communications, Control number K00000187, September 2001.  

· Embeddable KG-84 COMSEC Module (KIV-7) User’s Manual, Allied Signal

· KIV-7: KG-84 COMSEC Module User’s Manual (also known as KIV-7 Operator’s guide), Rev B., Mykotronx, Inc., November 1998.

· SDM-100 Satellite Modem Installation and Operation Manual, EFData Corporation

· SDM-300A Satellite Modem Installation and Operation Manual, EFData Corporation

· SLM-8650 Satellite Modem Installation and Operation Manual, EFData Corporation

· MIL-STD-810, DOD Test Method Standard for Environmental Engineering Considerations and Laboratory Tests

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

2.2
Order of Precedence

In the event of conflict between the text of this document and the references cited herein, the text of this document takes precedence.  Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

3. 
REQUIREMENTS

The IU provides a common point for connecting the various hardware elements, interface converters (as necessary) to properly interface the PC, Secure Voice Unit (SVU) and modem(s), and a housing and power supply for the COMSEC device.  The IU shall support a Network Terminal (NT) configuration and a Network Control Terminal (NCT) configuration as described herein.

3.1
Functional Requirements

In supporting both the NT and NCT configurations, the IU shall provide the following functions:

1) Convert full duplex RS-232C signals coming to and from a dedicated COM port at the PC into the full duplex RS-485 signals to interface with the satellite modems’ Remote Maintenance and Control (M&C) ports, and frequency down converter’s Remote Control ports.

2) Convert full duplex RS-232C signals coming to and from a separate dedicated COM port at the PC (and through the TRANSEC device housed in the IU) into the full duplex RS-422 signals required to interface with the satellite modems’ data ports.  

3) Provide a data path such that voice data from the SVU can be routed to the satellite modem’s data port, and voice data from the satellite modem’s data port can be routed to an SVU.

4) Provide external configuration selection capability such that the IU can be designated as supporting the NT or NCT configuration by changing the switch position.

5) Provide a speaker for audio alarm that is initiated by the PC (through the port used for Modem Remote Control).  Acknowledging an alert on the PC shall turn the alarm off.
6) Provide necessary signal processing (e.g. timing signal) to afford compatibility between the SVU and the RFMOW.  The SVU can be either the Secure Terminal Equipment (STE) device or the Secure Terminal Unit – III (STU-III).

7) Provide selectable (enable/disable) modem remote control commanding to turn off modem transmit in the event of prolonged inactivity of data communications from PC while in the NT mode.

3.1.1
NCT Configuration

The NCT configured interface unit shall consist of three (3) user side connections and three (3) distant end side connections.  The connections are as follows:

	User device
	IU user side jack
	IU
	IU distant end jack
	Distant end device

	Secure Voice Unit RS 232 Port
	J1     
	((
	J3
	Auxiliary Modem RS 422 Data port

	PC RS 232 Port A
	J6     
	((
	J2
	Modem RS 422 Data port

	PC RS 232 Port B
	J4     
	((
	J5
	Hardware RS 485 four (4) wire control bus


The IU NCT configuration shall be selectable by an external switch and provide conversions between the Recommended Standards 232, 422 and 485 as shown above.  An encryption device will be housed internally to the IU located electronically between J6 and J2. 

All connections are to support full duplex communications.  

All connections must function simultaneously and independent of each other.

3.1.2 
NT Configuration

The NT configured interface unit shall consist of three (3) user side connections and two (2) distant end side connections.  The connections are as follows:

	User device
	IU user side jack
	IU
	IU distant end jack
	Distant end device

	Secure Voice Unit

RS 232 Port
	J1     
	((
	J2
	Modem RS 422 Data port

	PC RS 232 Port A
	J6     
	((
	
	

	PC RS 232 Port B
	J4     
	((
	J5
	Hardware RS 485 four (4) wire control bus


The IU NT configuration shall be selectable by an external switch and provide conversions between the Recommended Standards 232, 422 and 485 as shown above.  An encryption device will be housed internally to the IU located electronically between J6 and J2. 

All connections are to support full duplex communications.  

All connections must function simultaneously and independent of each other with the exception of the IU distant end side J2 connection.  J2 must be remotely switched internally between the J1 and J6 at RFMOW’s election to communicate with a secure voice unit or the internally mounted KIV-7 (PC RS 232 Port A).  In the event that there is no secure voice unit connected to J1 the interface unit shall automatically connect J6 to J2.  The IU shall allow the PC to command the switchover of J1 or J6 data to J2.  

3.1.3
COMSEC Device Support

COMSEC is implemented by the KIV-7 and foil shielded cables.  The COMSEC device is used to encrypt/decrypt all messages transmitted and received over the J6-J2 connection.  The KIV-7 is physically mounted within the Interface Unit; however, it is not procured as a part of the IU.  

The IU shall include shielded connectors and foil shielded cables for all data connections internally.

The KIV-7 front panel shall be externally accessible for keying and configuration purposes.  The access shall be directly from the IU front panel and shall not require the IU enclosure to be opened.

3.1.4
IU Front Panel

The front panel of the IU shall permit external access to the KIV-7 front panel.

Front panel indicator lights shall display the operational status of each internal modular component, NT/NCT configuration selection and the current path selected to interface to J2 (NT configuration).

3.1.5
Power Supply

The IU shall operate on standard power supply source of 90-264 VAC.  The IU shall provide an external 9-pin connector at the rear panel for 12 VDC 500 mA power output.  The IU shall provide power for the KIV-7 and the signal processing components as needed.  

3.2
External Interfaces 

The IU shall consist of eight (8) external interface port connections for:

1. Two (2) SVU 

2. Two (2) PC

3. Two (2) data

4. One (1) hardware control bus

5. One (1) remote control KIV

3.2.1
Secure Voice Unit (SVU) Interface

The Secure Voice Unit, implemented with a SECTEL MMT-1500 STU III or STE, provides the NCT operator and an NT operator the ability to communicate in a secure voice mode.  The SVU interfaces to the Interface Unit through a serial RS-232C synchronous connection.

The IU shall provide a 25-pin RS-232C synchronous connector port(s) on the front panel for interface with an external Secure Voice Unit (SVU).  The connector port shall be labeled as J1.  The SVU will be either a Secure Terminal Equipment (STE) or a Secure Terminal Unit (STU).  The IU interface for the SVU shall be compatible with both the STE and STU and may be selectable by an external switch. This connector will supply a RS-232C high signal on pins 4,5,6, and 8 for the STE. This connector will not supply this voltage to a STU.

The IU shall convert RS-232 signals received from the SVU into RS-422 signals and then send the RS-422 signals out via an RS-422 port to an external modem.  Furthermore, the IU shall convert the RS-422 signals received from the external modem and convert it into RS-232 signals for the SVU.
The IU shall provide timing signals from the modem to the externally connected SVU. The timing signals shall be divided in rate by a factor of two (2). 

The clock shall always be present on the J1 connector whenever a modem is attached to the IU.  In the NT mode the clock will be provided by the primary modem. In NCT/ANCT mode, the clock will be provided by the auxiliary modem.

The IU shall provide a circuit that simulates the ringing and synchronization pulses of the STU for the STE derived by the TX output of the STE. The time period of this pulse shall be a close approximation of the time of the STU pulse. The information of the STU pulses will be provided upon request.

3.2.2
Modem Data Interface

The satellite modem used for RFMOW is either an SDM-100, SDM-300A, or SLM-8650 manufactured by EFData Corporation.  The modem’s RS-422 data port and RS-485 Remote M&C port both connect to the Interface Unit.  The default port speed shall be 9600 bps, with 19,200 bps supported.

The IU shall provide two (2) 37-pin RS-422 interface ports on the rear panel for interface with the satellite modem’s data port.  The interface ports shall be labeled as J2 and J3.  The IU shall also provide a 9-pin RS-485 interface port on the rear panel for interface with the hardware control bus, which will also connect to the modem MC port.  The IU interface port to the hardware control bus shall be labeled as J5.  

When the IU is used in NCT configuration, the J5 port will be connected to Remote M&C port of both the modem and the auxiliary satellite modem and two (2) frequency down converters.  The J2 port will be connected to the data port of the modem.  The J3 port will be connected to the data port of the auxiliary modem. 

When the IU is used in the NT configuration, the J5 port will be connected to Remote M&C port of the modem only.  The J2 port will be connected to the data port of the modem.  The J3 port will not be connected to any device.  

3.2.3
PC Interface

The PC is a standard IBM compatible Personal Computer on which the RFMOW software shall run.  The PC is connected to the IU via two RS-232C serial ports.  

The IU shall provide a 9-pin RS-232C interface port for interface with the PC.  The port shall be labeled as J4.  The IU shall convert data received at J4 to a four (4) wire RS 485 signal and send that to the hardware control bus port.  The IU shall also be able to convert the same data to a two (2) wire RS-485 via an external switch selection.

The IU shall provide a 25-pin RS-232C interface port for interface with the PC.  The port shall be labeled J6.  The IU shall connect the J6 port to the KIV-7’s plaintext port.  The IU shall convert data signals to the appropriate format for processing by the PC, the KIV-7 TRANSEC device, and the satellite communications modem.

3.2.4
Hardware Control Interface

In addition to connecting the IU J5 port to the satellite communications modems, the IU J5 port will also be connected to two (2) frequency down converters [one to service the Return Order-Wire (ROW) and the other to support secure voice communication].  The IU will be capable of interfacing with both the CMI and Harris converter.

3.3
Characteristics

3.3.1
Physical Characteristics

3.3.1.1 Dimension 

The IU shall be 11 ¼ inches in depth, and no more than 3 ½ inches in height and 17 1/8 inches in width.

3.3.1.2
Weight
The IU, without the internal COMSEC device, shall weigh less than 20 lbs.

3.3.1.3
Seal

The IU shall be sealed such that internal components are protected from sand, dust and water.

3.3.2
Inherent Availability (Ai)

The IU shall meet the minimum inherent availability requirement of 99.95%, for an IU operating 24 hours a day, 7 days a week, 365 days a year, in a GMFSC terminal van or equivalent environment, and performing any IU functions.  The Mean Time Between Failure (MTBF) for the IU includes all IU components (excluding the KIV-7). 

Inherent availability is defined as: Ai = MTBF/[MTBF + Mean Time To Repair (MTTR)].

3.3.3
Logistics

3.3.3.1
Maintenance Concept

The IU shall utilize a two (2) level maintenance approach, Unit and Depot Level.  The Unit Level Maintenance shall consist of both Organizational and DS Maintenance Tasks.  Repairs at unit level shall be as defined in Paragraph 3.3.3.2.  Repairs at Depot Level shall be as defined in Paragraph 3.3.3.3.

3.3.3.2
Unit Level Maintenance

The operator/ maintainer will perform Operator/organizational through DS maintenance.

The Organizational maintenance shall consist of tasks to include performing: 

a. Fault isolation using system Built In Test/Built In Test Equipment (BIT/BITE).

b. Replacement of the defective LRU identified by the BIT/BITE.

c. Preventive Maintenance Checks and Services (PMCS). 

d. Continuity checks. 

e. Replacement of easily accessible unserviceable parts such as knobs, switches, fuses, Light Emitting Diodes (LEDs), and lamps.

The DS maintenance shall consist of tasks to include performing:

a. Necessary adjustment, alignments, and fault isolation. 

b. Replacement of the defective LRU identified by the BIT/BITE.

c. Fault isolation using common Test, Measurement, and Diagnostic Equipment (TMDE) and/or troubleshooting procedures and/or flow charts. 

LRUs are items that are replaceable at the unit level.  An LRU is defined as the lowest level component of the system, which can be removed and replaced within the operator/maintainer capabilities using the maintenance concept established for the system.  The LRUs for the IU shall be CCAs, chassis, KIV-7, and power supply.  No Special Tools or Test Equipment shall be required at the Unit Level.

3.3.3.3
Depot Level Maintenance

The depot level maintenance shall be provided by organic support for the life cycle of the IU. Depot level maintenance shall be required when the IU cannot be repaired or maintained by unit level maintenance.  Organic depot maintenance may include the use of Continental United States (CONUS) based depot facilities, geographic or regional support center facilities, contact teams, and vendor support.  Defective IU LRUs shall be evacuated through appropriate supply channels to the designated depot support facility.  The organic depot support shall repair defective IU LRUs and return repaired equipment to the designated supply point as determined by the Government. 

3.3.3.4
BIT/BITE

The IU shall incorporate BIT/BITE to detect and isolate system and equipment LRU failures. 

Critical Failures:  A critical failure is defined as a failure of an IU component that results in a loss of Mission Essential Functions.  Mission Essential Functions include any path supporting user data (both baseband and RF), OW communications, and critical CMAFs.  Critical CMAFs include those, which in the event of a failure, would prevent the operator from controlling and configuring any IU equipment, would prevent the operator from deploying the terminal, or would prevent access to the ETMs.

· 100% of all critical failures shall be detected by BIT/BITE.

· Once a fault is detected, BIT/BITE shall fault isolate 90% of all detected critical failures to a single defective LRU without any ambiguities. 

Non-Critical Failures:  A non-critical failure is defined as a failure of an IU component that does not result in a loss of Mission Essential Functions.  Non-critical failures allow the terminal to continue operating in a limited mode of operation until the non-critical failure is rectified.  Non-Critical CMAFs would not, in the event of a failure, prevent the operator from controlling and configuring any RFMOW equipment, or from preventing the operator from deploying the terminal, or accessing the ETMs.

· 90% of all non-critical failures shall be detected by BIT/BITE.

· Once a fault is detected, BIT/BITE shall fault isolate 90% of all detected non-critical failures to a single defective LRU without any ambiguities. 

All failures not detected/isolated by BIT/BITE shall be detected/isolated through other means (i.e., manual testing, troubleshooting flowcharts, etc.) to a single defective LRU.  The IU shall provide operator/maintainer notification via the CDU of all system failures detected by BITE/BITE.

3.3.3.5
Maintainability

Designated military personnel within the Army's maintenance structure shall easily maintain the IU.  At the Unit maintenance level, the MTTR or Mean Corrective Maintenance Time (Mct) shall not exceed 30 minutes and the Maximum Corrective Maintenance Time (Mmax ct) shall not exceed 90 minutes at the 95th percentile of the repair or corrective maintenance times. 

a. Accessibility:  The equipment design shall allow easy access and removal to a faulty LRU.  The positioning of LRUs within the system shall minimize the removal of non-defective equipment to effect the removal of a defective LRU.  Access of equipment during a maintenance action shall not require removal of more than 2 components to affect the repair of a failed component.

b. Low Cost LRUs:  The system design shall adhere to life cycle cost considerations, the capabilities of the Army Maintenance structure, and all the performance, safety, environmental, and security requirements of this specification.

c. Modularity:  Modularity shall be employed to ease access and removal of LRUs for the purpose of maintenance, reduction of maintenance costs, facilitate standardization, and limit the burden of the Army’s provisioning system. 

3.3.3.6
PMCS

The maximum time for daily PMCS shall be fifteen (15) minutes.  The maximum time for weekly PMCS shall be no greater than thirty (30) minutes.  The maximum time for monthly PMCS shall not be greater than forty-five (45) minutes.  The maximum time for quarterly PMCS shall not be greater than sixty (60) minutes.  The annual PMCS shall not be greater than seventy-five (75) minutes.  These requirements exclude GFE.
3.3.4
Service Life

The IU shall have a service life of at least ten (10) years of continuous operation.

3.3.5
Environmental Requirements

3.3.5.1
Non-Operating Conditions

The IU shall meet the following non-operating environmental requirements without loss of function:

Temperature:  Continuous exposure to air with temperatures from -40(C to 60(C

Relative Humidity:  10 to 90% Non-condensing.

Altitude:  Up to 15,000 feet above mean sea level.

Shock and Vibration:  As encountered during normal equipment transport by common carrier as secured cargo by land, sea, or air and as encountered during tactical off-road movement..

Salt, Fog:  The IU shall have protective coatings and finishes on materials to protect against the effects of salt deposits.

Fungus:  The IU shall not include any organic materials that support the growth of fungus in accordance with Guideline 4 of MIL-HDBK-454.

3.3.5.2
Operating Conditions

The IU shall meet the following operating environmental requirements without loss of function:

Temperature:  Continuous exposure to air provided from facility air conditioners via the operator area with temperatures from 0(C to 40(C. 

Relative Humidity:  From 10 percent to 90 percent non-condensing at all operating temperatures.

Altitude:  Up to 10,000 feet above mean sea level.

Shock and Vibration:  As encountered during normal operator maintenance.

3.3.6
Electromagnetic Interference/Electromagnetic Compatibility (EMI/EMC)

The IU shall operate without adverse effects or system degradation in a worldwide electromagnetic environment encompassing both intra-system and inter-system electromagnetic compatibility.  The IU shall be meet the Conducted Susceptibility requirements CS114, CS115, CS116 and the Radiated Susceptibility requirements RS103 of MIL-STD-461E:

3.4
Design and Construction

The IU design and construction shall meet or exceed best commercial practices. 

3.4.1
Joint Technical Architecture-Army (JTA-Army) 

The IU design approach shall comply with the applicable portions of the JTA-Army.  Any proposed technical designs that deviate from the standards and practices delineated in the JTA-Army, either during the evaluation and/or subsequent execution of this contract, shall be approved by the Army Chief Information Officer (CIO), through the Program Manager, prior to implementation. 

3.4.2
Modularity

Modular construction shall be utilized to facilitate maintenance, to ensure commonality of replacement parts, and to reduce overall replacement and maintenance costs.  Base platform shall be modular and expandable and of the same make, model, and configuration throughout the entire network.

3.4.3
Workmanship

All components, including finished equipment, shall be free from any defects which may affect serviceability or appearance, or which may lead to malfunction or out of limit performance.  Cabling and connectors shall be arranged to satisfy material bend radius limits, and to minimize crimps, breaks, safety hazards, and unserviceability.

3.4.4
Materials, Processes, and Parts

Materials, processes, and parts used in the construction of the IU shall have the following characteristics:

· To the extent possible, nonflammable material shall be used.

· Materials capable of producing dangerous toxic effects, or causing an explosion, shall not be used.

· Parts and materials that are not nutrients for fungus and are resistant to moisture shall be used to the extent possible.

· The equipment, including hardware such as handles, hinges, screws, etc., shall be given a protective finish with necessary touchup after mounting.  No finish or finish processing shall be utilized that incorporates the use of Class I Ozone Depleting Substances (ODS).

· Parts and materials shall be selected to limit, or eliminate to the fullest extent possible, corrosion under the environmental conditions required by this specification.  The design shall avoid the possibility of deterioration due to incompatibility of dissimilar metals and materials.  Corrosion prevention to include the selection of materials and processes shall be in accordance with (IAW) established industry practices.

3.4.5
Identification and Marking

All equipment shall be labeled with legible and permanent marking and be readily visible.  All items shall have a unique serial number with the manufacturer’s serial numbers used, if possible.  Safety marking and labels shall be provided to identify any potential hazard to personnel.  Markings shall be readily visible.

3.4.6
Interchangeability

All like IU items shall have the same form, fit, and function.  Modules and end items shall be fully interchangeable between IUs at any site.  Identical assemblies and replaceable parts shall be physically and functionally interchangeable without modification or modification to other equipment or software.

3.4.7
Safety

The IU design shall protect against the risk of electric shock and other hazards during normal use and under any likely fault condition.  

The IU shall comply with the design requirements of NFPA 70 (National Electrical Code), and the appropriate UL or other industry safety standard.  The IU shall be designed so that the designated personnel, in accordance with NFPA 70B, and Title 29 Code of Federal Regulations, part 1910, can conduct maintenance safely.  Safety markings and labels shall be provided identifying any potential hazards to personnel.  Safety markings and labels shall comply with the requirements of ANSI Z535.4.  Equipment leakage current to ground shall not exceed 3.5 milliampere (mA), when tested IAW ANSI C101.1.  Ozone depleting substances shall not be used in the system.

3.4.8
Human Performance/Human Engineering 

The IU front panel shall provide sufficient information and feedback to permit the operators to interact with the IU effectively. 

Selected civilians and military users possessing the Additional Skill Identifier (ASI) 1C or its equivalent will operate the NCT.  Selected civilians and military users possessing the Military Occupational Specialty (MOS) of 31S or its equivalent will operate the NT.

4.
QUALIFICATION REQUIREMENTS

4.1 
Responsibilities

The contractor shall be responsible for the verification of all functional and performance requirements for the IU as detailed in this specification and the contract.  The requirements shall be verified by the provisions of this paragraph to meet the need and intent of the Statement of Work (SOW).  Performance measurements shall be made with calibrated instruments.  Calibration requirements shall be consistent with approved test procedure requirements.

a. The contractor shall be responsible for developing detailed test plans, procedures and reports and for the performance of all inspections, analysis, tests, and demonstrations as specified herein.  Instrumentation, equipment, and facilities required for inspection and test shall also be the contractor’s responsibility.

b. Unless otherwise specified by the contract, the contractor may use any testing facilities acceptable to the Government for the conduct of specified inspections, tests, and demonstrations.

c. The contractor shall obtain written approval from the Contracting Officer’s Technical Representative (COTR) for testing facility use prior to starting any tests.

d. The COTR shall be notified at least 2 weeks in advance to allow Government representatives to witness and verify applicable inspections and/or tests.

e. The Government reserves the right to perform additional inspections, tests, and demonstrations beyond those contained in approved test procedures that are deemed necessary to ensure that supplies and services conform to prescribed requirements.

f. The contractor shall provide necessary test equipment and test stations for such inspections, tests, and demonstrations.

4.2
Test Program

The basic objective of the testing described herein is to verify that the requirements of this specification, as stated in section 3 and appendices, have been met.

4.2.1
In-Plant Qualification Testing

The In-Plant Qualification Testing shall include all tests, demonstrations, inspections and analyses necessary to ensure that every requirement of this specification has been satisfied.  The contractor shall determine the appropriate level, subject to Government review, at which the requirement shall be verified.  In-Plant Qualification Testing shall be conducted at the contractor's plant, at selected test facilities, and at Government locations as appropriate.  The contractor shall define the content and conduct of the In-Plant Qualification Testing at the various locations.

4.2.1.1
Burn-In

Burn-in shall be demonstrated, by use of a log to record power on/off of equipment and replacement of failed parts, on all IU equipment for a minimum of 72 hours, with the last 24 hours failure free.  The test item shall represent an acceptable baseline configuration.  No preventive maintenance shall be performed during burn-in.  During operating segments of the test, test items shall be exercised in as near operational use as possible.  Burn-in shall be such that the IU equipment shall not be degraded.
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	1.
Chamber temperature is measured at the point of maximum heat transfer to the test item.  The rate of change shall exceed 5 °C per minute.

2.
Any forced convection fluid flow rate shall be the same during non-operating as operating.  Heat exchange fluids from an external source shall be the same as the chamber temperature but not exceeding the specified temperature for the heat exchanging fluid.

3.
For sequential cycles (e.g. 12 hour), the item shall operate at maximum, nominal and minimum input voltage for the duration of the test.

4.
The maximum and minimum temperatures shall be the max and min operating temperatures for that unit under test. 


Figure 1. Burn-In Test Environment

4.2.1.2
Functional and Performance Tests

The contractor shall conduct functional and performance tests of the IU to verify that the requirements in Section 3 of this specification are satisfied.  These tests shall be conducted IAW a contractor-prepared and Government-approved test plan and procedures. 

4.2.1.3
Environmental Tests

4.2.1.3.1
Relative Humidity

The contractor shall prepare test procedures (using MIL-STD-810F Method 507.4, Figure 507.4-1, paragraph 4.5.2, number of cycles – 5; cycle duration – 48 hours) to verify requirements.  The item(s) shall be subjected to the tests to ensure that system performance does not degrade after exposure, and that materiel is sufficiently resistant to the effects of a warm, humid atmosphere.  

4.2.1.3.2
Low Pressure (Altitude)

The contractor shall prepare test procedures (using MIL-STD-810F Method 500.4 Procedures I and II) to verify requirements.  The item(s) shall be subjected to the tests to ensure that system performance does not degrade at low pressure, and that materiel is sufficiently resistant to the effects of rapid pressure changes.

4.2.1.3.3
Transportation Vibration

The contractor shall prepare test procedures (using MIL-STD-810F Method 514.5 as defined in Table 514.5-I, categories 4,7,8,9,10, and 11) to verify requirements.  In its transport configuration, the unit will be transported mounted in the shelter rack system.  Specific testing levels will be in accordance with MIL-STD 810F, Annex C Figure 514.5C-3, Composite wheeled vehicle vibration exposure.  Duration will be for 64 minutes in all 3 axes to simulate 800 miles of vehicle vibration exposure (Ref. Table 514.5C-I).  Test methods and analysis of results will be in accordance with Method 514.5, Procedure I, general Vibration.  The IU will have any required vibration damping mechanisms built in since the rack systems in the shelters are rigidly mounted to the shelter walls/floor.

4.2.1.3.4
Transportation Shock 

The contractor shall prepare test procedures (using MIL-STD-810F Method 516.5 Procedure I, VI, VII) to verify requirements.  The item(s), packed for transport, shall be subjected to the tests to verify that materiel can physically and functionally withstand the shocks encountered in transportation environments.  In its transport configuration, the unit will be transported mounted in the shelter rack system, and therefore shall survive the transportation shock levels.  As an alternative, the unit can be tested by method 516.5 Procedure I with the following data as test input (see chart 4.2.1.3.4A and 4.2.1.3.4B).  The data was acquired test data for a cushion car rail impact test on a HHMMWV.  The X direction is towards the rear of the shelter; the Z direction is up, and the Y direction towards curbside. 
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Chart 4.2.1.3.4A
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Chart 4.2.1.3.4B

This test data can be provided in table or Microsoft Excel format if required.

4.2.1.3.5
Low and High Temperature 

The contractor shall prepare test procedures (using MIL-STD-810F Method 501.4 Procedure I and II and Method 502.4 Procedure I and II) to verify requirements.  The item(s) shall be subjected to the tests to ensure that system performance does not degrade during low and high temperature exposure.

4.2.1.3.5
Salt Fog
The contractor shall prepare test procedures (using MIL-STD-810F Method 509.4) to verify requirements.

4.2.1.3.6
Fungus

Testing shall be limited to visual inspection.

4.2.1.4
Electromagnetic Interference Test/Electromagnetic Compatibility Test

The system shall be tested to verify the requirements of paragraph 3.3.6.  These tests shall be conducted using appropriate techniques as proposed by the contractor and approved by the Government.

4.2.2
Quality Conformance Inspection (QCI)

The QCI shall verify that the production hardware and software continues to meet the requirements of this specification.  After the successful completion of In-Plant Qualification Testing and other Government testing, the QCI shall be performed on all production items, whether at a system or component level, offered for delivery.  This test shall be comprised of examinations and tests to prove the workmanship and reveal omissions and errors of the production process.  The contractor shall define which requirements are to be tested as part of QCI, and shall conduct the QCI IAW a contractor-prepared and Government-approved test plan and procedures.  The contractor at the contractor's facility shall perform the QCI.

5.
Packaging

The IU shall be packaged IAW best commercial practices.

6.
Supplemental Information

7.
Glossary and Acronym List

DSCS
Defense Satellite Communications System

FOW
Forward Orderwire

GMF
Ground Mobile Force

GMFSC
Ground Mobile Force Satellite Communications

IAW
In Accordance With

IU
Interface Unit

JTA-A
Joint Technical Architecture - Army

LRU
Line Replaceable Unit

MTBF
Mean Time Between Failures

MTTR
Mean Time To Repair

NCT
Network Control Terminal

NT
Network Terminal

RFMOW
Replacement Frequency Modulation OrderWire 

ROW
Return Orderwire

SATCOM
Satellite Communications

STE
Secure Terminal Equipment

STU
Secure Telephone Unit

SVU
Secure Voice Unit

TDMA
Time Division Multiple Access 

TRANSEC
Transmission Security

WGS
Wideband Gapfiller Satellite

WSOC
Wideband SATCOM Operations Center
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		0.39		2.3504915

		0.391		0.478555525

		0.392		-0.079042425

		0.393		-0.079042425

		0.394		-0.520218825

		0.395		1.054535825

		0.396		0.601104525

		0.397		-1.27083145

		0.398		0.478555525

		0.399		-1.27083145

		0.4		-1.92034115

		0.401		-0.079042425

		0.402		-0.98896875

		0.403		-1.92034115

		0.404		-1.27083145

		0.405		-0.079042425

		0.406		-1.92034115

		0.407		-0.520218825

		0.408		-0.520218825

		0.409		-0.98896875

		0.41		-0.98896875

		0.411		-0.98896875

		0.412		-1.92034115

		0.413		0.478555525

		0.414		-0.079042425

		0.415		-1.27083145

		0.416		-0.520218825

		0.417		1.054535825

		0.418		-0.079042425

		0.419		-0.079042425

		0.42		-0.079042425

		0.421		0.478555525

		0.422		0.478555525

		0.423		0.601104525

		0.424		0.601104525

		0.425		0.478555525

		0.426		1.054535825

		0.427		1.054535825

		0.428		0.601104525

		0.429		0.601104525

		0.43		1.054535825

		0.431		-0.079042425

		0.432		-0.520218825

		0.433		-0.98896875

		0.434		-1.27083145

		0.435		-0.98896875

		0.436		-0.98896875

		0.437		-0.98896875

		0.438		-0.520218825

		0.439		-1.512865725

		0.44		-1.92034115

		0.441		-1.92034115

		0.442		-1.27083145

		0.443		-2.367645

		0.444		-1.27083145

		0.445		-0.98896875

		0.446		-0.98896875

		0.447		-0.98896875

		0.448		1.054535825

		0.449		-0.079042425

		0.45		1.918506275

		0.451		1.054535825

		0.452		1.6274524

		0.453		2.3504915

		0.454		1.918506275

		0.455		-0.520218825

		0.456		0.601104525

		0.457		0.601104525

		0.458		-0.520218825

		0.459		-0.98896875

		0.46		-0.079042425

		0.461		-1.512865725

		0.462		-1.512865725

		0.463		-0.079042425

		0.464		-0.520218825

		0.465		-0.520218825

		0.466		-0.079042425

		0.467		-0.98896875

		0.468		-0.079042425

		0.469		-0.079042425

		0.47		-0.520218825

		0.471		-0.520218825

		0.472		0.478555525

		0.473		0.478555525

		0.474		-0.98896875



time (ms)

g's

Rail Impact HHMMWV Bed 
Z-dir 8 mph 500 hz filter 6 oct 93



r_4707_z

		rail impact aptf hmmwv in bed z dir +8mph 500 hz lp filter 6 oct 93

		-0.025		-3.17034095

		-0.024		-3.17034095

		-0.023		-3.718747725

		-0.022		-3.718747725

		-0.021		-2.367645

		-0.02		-3.17034095

		-0.019		-3.17034095

		-0.018		-3.969973175

		-0.017		-5.121933775

		-0.016		-6.886639375

		-0.015		-8.161148975

		-0.014		-8.57475185

		-0.013		-10.655021125

		-0.012		-18.68504435

		-0.011		-20.1127402

		-0.01		-23.68504355

		-0.009		-33.933203675

		-0.008		-27.43504295

		-0.007		-15.47426055

		-0.006		-22.389087875

		-0.005		-16.73651525

		-0.004		-5.121933775

		-0.003		-3.969973175

		-0.002		-0.98896875

		-0.001		6.2352948

		0		5.784927225

		0.001		9.767769725

		0.002		15.7941168

		0.003		16.268994175

		0.004		18.652572225

		0.005		29.718746925

		0.006		21.9215668

		0.007		29.9730361

		0.008		28.87622255

		0.009		35.94729985

		0.01		48.015312625

		0.011		35.94729985

		0.012		27.445462975

		0.013		33.058207175

		0.014		24.976100625

		0.015		12.506739875

		0.016		7.721201425

		0.017		3.0857855

		0.018		-1.92034115

		0.019		-4.3529388

		0.02		1.054535825

		0.021		4.3848049

		0.022		-5.710168975

		0.023		0.601104525

		0.024		4.56250095

		0.025		-4.748159325

		0.026		-9.39583015

		0.027		3.99877555

		0.028		-4.748159325

		0.029		-20.1127402

		0.03		-14.141540175

		0.031		-16.3259761

		0.032		-22.389087875

		0.033		-4.3529388

		0.034		1.918506275

		0.035		-8.161148975

		0.036		-3.969973175

		0.037		-0.98896875

		0.038		-10.8725456

		0.039		-11.5710749

		0.04		0.478555525

		0.041		2.3504915

		0.042		7.016544675

		0.043		10.5

		0.044		7.721201425

		0.045		8.468750325

		0.046		11.0882352

		0.047		3.0857855

		0.048		-1.27083145

		0.049		5.061888125

		0.05		-3.718747725

		0.051		-6.402570825

		0.052		7.4975495

		0.053		5.784927225

		0.054		2.3504915

		0.055		9.767769725

		0.056		9.927083425

		0.057		6.2352948

		0.058		15.7941168

		0.059		16.268994175

		0.06		9.406250175

		0.061		20.24877295

		0.062		12.05024485

		0.063		11.0882352

		0.064		11.0882352

		0.065		1.6274524

		0.066		-0.079042425

		0.067		1.054535825

		0.068		-3.718747725

		0.069		-4.748159325

		0.07		-1.27083145

		0.071		-1.92034115

		0.072		-4.748159325

		0.073		-1.92034115

		0.074		-0.079042425

		0.075		-3.718747725

		0.076		-5.710168975

		0.077		-4.748159325

		0.078		-4.3529388

		0.079		-3.718747725

		0.08		-2.367645

		0.081		-1.92034115

		0.082		-3.718747725

		0.083		-6.402570825

		0.084		-5.121933775

		0.085		-5.121933775

		0.086		-5.710168975

		0.087		-5.121933775

		0.088		-2.879287075

		0.089		-2.879287075

		0.09		-3.969973175

		0.091		-1.27083145

		0.092		-1.92034115

		0.093		-3.17034095

		0.094		-0.520218825

		0.095		-0.520218825

		0.096		-2.879287075

		0.097		-0.079042425

		0.098		1.6274524

		0.099		-2.367645

		0.1		-0.079042425

		0.101		-0.079042425

		0.102		-4.748159325

		0.103		-3.17034095

		0.104		-0.520218825

		0.105		-3.718747725

		0.106		-2.367645

		0.107		1.054535825

		0.108		-1.27083145

		0.109		1.054535825

		0.11		4.3848049

		0.111		2.74877575

		0.112		1.6274524

		0.113		3.99877555

		0.114		3.0857855

		0.115		1.918506275

		0.116		-0.98896875

		0.117		2.74877575

		0.118		4.56250095

		0.119		-2.879287075

		0.12		-0.98896875

		0.121		0.601104525

		0.122		-4.748159325

		0.123		-4.748159325

		0.124		-1.92034115

		0.125		-6.886639375

		0.126		-7.934433325

		0.127		-3.718747725

		0.128		-6.886639375

		0.129		-11.849873875

		0.13		-8.57475185

		0.131		-7.934433325

		0.132		-14.564334225

		0.133		-12.585167875

		0.134		-7.934433325

		0.135		-15.47426055

		0.136		-14.999383175

		0.137		-6.402570825

		0.138		-11.5710749

		0.139		-10.8725456

		0.14		-3.718747725

		0.141		-5.98896795

		0.142		-5.710168975

		0.143		1.054535825

		0.144		2.3504915

		0.145		-0.520218825

		0.146		5.4264714

		0.147		7.721201425

		0.148		2.74877575

		0.149		6.2352948

		0.15		8.468750325

		0.151		3.99877555

		0.152		4.56250095

		0.153		7.016544675

		0.154		5.4264714

		0.155		5.784927225

		0.156		8.131740575

		0.157		8.468750325

		0.158		5.4264714

		0.159		6.60906925

		0.16		5.4264714

		0.161		1.054535825

		0.162		2.74877575

		0.163		2.3504915

		0.164		0.478555525

		0.165		-0.98896875

		0.166		-1.512865725

		0.167		-2.879287075

		0.168		-3.969973175

		0.169		-5.121933775

		0.17		-6.402570825

		0.171		-3.969973175

		0.172		-7.934433325

		0.173		-4.748159325

		0.174		-4.748159325

		0.175		-8.57475185

		0.176		-6.886639375

		0.177		-5.121933775

		0.178		-7.309433425

		0.179		-6.886639375

		0.18		-3.969973175

		0.181		-5.710168975

		0.182		-4.748159325

		0.183		-1.27083145

		0.184		-1.512865725

		0.185		-1.512865725

		0.186		-0.079042425

		0.187		0.601104525

		0.188		1.054535825

		0.189		2.3504915

		0.19		1.6274524

		0.191		0.478555525

		0.192		1.6274524

		0.193		0.478555525

		0.194		-1.92034115

		0.195		-0.079042425

		0.196		-0.98896875

		0.197		-4.3529388

		0.198		-1.92034115

		0.199		-0.98896875

		0.2		-4.3529388

		0.201		-1.92034115

		0.202		0.601104525

		0.203		-1.512865725

		0.204		-0.98896875

		0.205		1.054535825

		0.206		-0.98896875

		0.207		-1.27083145

		0.208		-0.079042425

		0.209		-1.27083145

		0.21		-1.92034115

		0.211		-1.92034115

		0.212		-2.879287075

		0.213		-1.92034115

		0.214		-2.879287075

		0.215		-2.879287075

		0.216		-2.879287075

		0.217		-3.969973175

		0.218		-3.718747725

		0.219		-2.367645

		0.22		-2.367645

		0.221		-3.718747725

		0.222		-1.92034115

		0.223		-1.27083145

		0.224		-1.512865725

		0.225		-1.512865725

		0.226		-0.98896875

		0.227		-1.92034115

		0.228		-2.367645

		0.229		-0.520218825

		0.23		-1.27083145

		0.231		-2.367645

		0.232		-1.512865725

		0.233		-3.17034095

		0.234		-3.718747725

		0.235		-3.718747725

		0.236		-2.879287075

		0.237		-3.17034095

		0.238		-2.879287075

		0.239		-1.27083145

		0.24		-0.98896875

		0.241		-0.079042425

		0.242		1.918506275

		0.243		1.918506275

		0.244		-0.98896875

		0.245		-0.079042425

		0.246		-0.079042425

		0.247		-2.367645

		0.248		-2.879287075

		0.249		-1.512865725

		0.25		-3.17034095

		0.251		-3.969973175

		0.252		-1.512865725

		0.253		-1.512865725

		0.254		-3.718747725

		0.255		-2.367645

		0.256		-1.512865725

		0.257		-3.718747725

		0.258		-2.367645

		0.259		-0.520218825

		0.26		-0.98896875

		0.261		0.478555525

		0.262		1.6274524

		0.263		0.478555525

		0.264		1.054535825

		0.265		3.462623675

		0.266		2.3504915

		0.267		1.6274524

		0.268		4.3848049

		0.269		3.99877555

		0.27		2.3504915

		0.271		4.3848049

		0.272		3.0857855

		0.273		1.918506275

		0.274		3.462623675

		0.275		2.74877575

		0.276		0.601104525

		0.277		1.918506275

		0.278		2.74877575

		0.279		-0.079042425

		0.28		0.478555525

		0.281		0.478555525

		0.282		-0.98896875

		0.283		-0.520218825

		0.284		-2.879287075

		0.285		-1.27083145

		0.286		-0.079042425

		0.287		-0.98896875

		0.288		-1.512865725

		0.289		0.478555525

		0.29		-1.27083145

		0.291		-1.27083145

		0.292		1.6274524

		0.293		1.6274524

		0.294		1.6274524

		0.295		2.74877575

		0.296		2.3504915

		0.297		1.918506275

		0.298		2.3504915

		0.299		2.74877575

		0.3		0.601104525

		0.301		1.054535825

		0.302		1.6274524

		0.303		-0.520218825

		0.304		0.601104525

		0.305		1.054535825

		0.306		0.478555525

		0.307		-0.98896875

		0.308		0.478555525

		0.309		-1.512865725

		0.31		-2.367645

		0.311		-0.98896875

		0.312		-2.367645

		0.313		-2.367645

		0.314		0.478555525

		0.315		-0.520218825

		0.316		-0.079042425

		0.317		1.054535825

		0.318		1.054535825

		0.319		-0.079042425

		0.32		1.918506275

		0.321		1.6274524

		0.322		1.054535825

		0.323		2.3504915

		0.324		1.918506275

		0.325		0.601104525

		0.326		0.601104525

		0.327		3.462623675

		0.328		2.3504915

		0.329		1.6274524

		0.33		3.462623675

		0.331		2.3504915

		0.332		1.918506275

		0.333		3.0857855

		0.334		3.462623675

		0.335		3.0857855

		0.336		3.462623675

		0.337		1.6274524

		0.338		2.74877575

		0.339		1.054535825

		0.34		1.054535825

		0.341		1.918506275

		0.342		0.478555525

		0.343		0.601104525

		0.344		1.6274524

		0.345		-0.079042425

		0.346		-1.27083145

		0.347		1.6274524

		0.348		-0.520218825

		0.349		-1.27083145

		0.35		1.6274524

		0.351		1.918506275

		0.352		-0.079042425

		0.353		2.74877575

		0.354		2.74877575

		0.355		1.054535825

		0.356		2.3504915

		0.357		3.99877555

		0.358		2.3504915

		0.359		2.3504915

		0.36		3.99877555

		0.361		2.3504915

		0.362		2.3504915

		0.363		3.0857855

		0.364		0.601104525

		0.365		0.601104525

		0.366		2.3504915

		0.367		1.054535825

		0.368		1.6274524

		0.369		1.6274524

		0.37		0.601104525

		0.371		0.478555525

		0.372		2.3504915

		0.373		1.054535825

		0.374		0.478555525

		0.375		1.918506275

		0.376		1.918506275

		0.377		-0.079042425

		0.378		2.3504915

		0.379		1.918506275

		0.38		1.6274524

		0.381		0.478555525

		0.382		1.054535825

		0.383		-0.079042425

		0.384		1.6274524

		0.385		1.918506275

		0.386		1.918506275

		0.387		1.6274524

		0.388		1.054535825

		0.389		1.054535825

		0.39		2.3504915

		0.391		0.478555525

		0.392		-0.079042425

		0.393		-0.079042425

		0.394		-0.520218825

		0.395		1.054535825

		0.396		0.601104525

		0.397		-1.27083145

		0.398		0.478555525

		0.399		-1.27083145

		0.4		-1.92034115

		0.401		-0.079042425

		0.402		-0.98896875

		0.403		-1.92034115

		0.404		-1.27083145

		0.405		-0.079042425

		0.406		-1.92034115

		0.407		-0.520218825

		0.408		-0.520218825

		0.409		-0.98896875

		0.41		-0.98896875

		0.411		-0.98896875

		0.412		-1.92034115

		0.413		0.478555525

		0.414		-0.079042425

		0.415		-1.27083145

		0.416		-0.520218825

		0.417		1.054535825

		0.418		-0.079042425

		0.419		-0.079042425

		0.42		-0.079042425

		0.421		0.478555525

		0.422		0.478555525

		0.423		0.601104525

		0.424		0.601104525

		0.425		0.478555525

		0.426		1.054535825

		0.427		1.054535825

		0.428		0.601104525

		0.429		0.601104525

		0.43		1.054535825

		0.431		-0.079042425

		0.432		-0.520218825

		0.433		-0.98896875

		0.434		-1.27083145

		0.435		-0.98896875

		0.436		-0.98896875

		0.437		-0.98896875

		0.438		-0.520218825

		0.439		-1.512865725

		0.44		-1.92034115

		0.441		-1.92034115

		0.442		-1.27083145

		0.443		-2.367645

		0.444		-1.27083145

		0.445		-0.98896875

		0.446		-0.98896875

		0.447		-0.98896875

		0.448		1.054535825

		0.449		-0.079042425

		0.45		1.918506275

		0.451		1.054535825

		0.452		1.6274524

		0.453		2.3504915

		0.454		1.918506275

		0.455		-0.520218825

		0.456		0.601104525

		0.457		0.601104525

		0.458		-0.520218825

		0.459		-0.98896875

		0.46		-0.079042425

		0.461		-1.512865725

		0.462		-1.512865725

		0.463		-0.079042425

		0.464		-0.520218825

		0.465		-0.520218825

		0.466		-0.079042425

		0.467		-0.98896875

		0.468		-0.079042425

		0.469		-0.079042425

		0.47		-0.520218825

		0.471		-0.520218825

		0.472		0.478555525

		0.473		0.478555525

		0.474		-0.98896875
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		0.066		-1.54534115

		0.067		-2.504287075

		0.068		-1.137865725

		0.069		-2.504287075

		0.07		-3.594973175

		0.071		-2.79534095

		0.072		-1.992645

		0.073		-0.61396875

		0.074		0.853555525

		0.075		0.295957575

		0.076		0.976104525

		0.077		-1.137865725

		0.078		0.976104525

		0.079		-0.145218825

		0.08		-0.145218825

		0.081		0.295957575

		0.082		-0.89583145

		0.083		-0.145218825

		0.084		0.295957575

		0.085		-0.61396875

		0.086		-0.145218825

		0.087		-1.137865725

		0.088		0.295957575

		0.089		0.295957575

		0.09		2.7254915

		0.091		0.976104525

		0.092		-0.145218825

		0.093		0.853555525

		0.094		0.976104525

		0.095		0.976104525

		0.096		-0.145218825

		0.097		0.853555525

		0.098		-0.61396875

		0.099		-0.89583145

		0.1		0.295957575

		0.101		0.295957575

		0.102		-0.61396875

		0.103		0.853555525

		0.104		0.853555525

		0.105		-0.145218825

		0.106		-0.145218825

		0.107		-0.61396875

		0.108		-0.61396875

		0.109		-0.145218825

		0.11		-1.54534115

		0.111		-1.992645

		0.112		-0.89583145

		0.113		-2.79534095

		0.114		-1.54534115

		0.115		-4.373159325

		0.116		-3.9779388

		0.117		2.7254915

		0.118		-2.79534095

		0.119		-3.343747725

		0.12		-3.9779388

		0.121		-0.89583145

		0.122		-1.137865725

		0.123		-1.992645

		0.124		-1.54534115

		0.125		-0.89583145

		0.126		-1.54534115

		0.127		-0.89583145

		0.128		-0.61396875

		0.129		-0.61396875

		0.13		-0.61396875

		0.131		0.295957575

		0.132		0.853555525

		0.133		-1.54534115

		0.134		-0.145218825

		0.135		-3.343747725

		0.136		1.429535825

		0.137		0.976104525

		0.138		0.295957575

		0.139		2.0024524

		0.14		0.295957575

		0.141		0.976104525

		0.142		0.295957575

		0.143		0.853555525

		0.144		0.853555525

		0.145		0.295957575

		0.146		-0.145218825

		0.147		0.295957575

		0.148		-0.89583145

		0.149		-1.137865725

		0.15		-1.137865725

		0.151		-2.504287075

		0.152		-1.54534115

		0.153		-1.137865725

		0.154		-2.504287075

		0.155		-1.137865725

		0.156		-1.992645

		0.157		-1.992645

		0.158		-0.145218825

		0.159		-2.79534095

		0.16		-1.137865725

		0.161		-1.992645

		0.162		-3.594973175

		0.163		-2.79534095

		0.164		-2.504287075

		0.165		-1.992645

		0.166		-3.343747725

		0.167		-1.992645

		0.168		-2.79534095

		0.169		-2.79534095

		0.17		-1.992645

		0.171		-1.54534115

		0.172		-1.54534115

		0.173		-0.89583145

		0.174		-0.145218825

		0.175		-0.145218825

		0.176		-0.89583145

		0.177		-1.992645

		0.178		-1.992645

		0.179		-1.992645

		0.18		-1.992645

		0.181		-2.504287075

		0.182		-0.61396875

		0.183		-0.89583145

		0.184		0.295957575

		0.185		0.976104525

		0.186		-0.145218825

		0.187		0.295957575

		0.188		-0.145218825

		0.189		0.295957575

		0.19		0.976104525

		0.191		-0.145218825

		0.192		0.295957575

		0.193		-0.145218825

		0.194		-0.89583145

		0.195		-0.89583145

		0.196		-0.145218825

		0.197		-0.61396875

		0.198		-0.89583145

		0.199		-0.61396875

		0.2		-0.145218825

		0.201		-0.145218825

		0.202		0.295957575

		0.203		-0.61396875

		0.204		-1.137865725

		0.205		0.853555525

		0.206		0.976104525

		0.207		0.853555525

		0.208		0.295957575

		0.209		-0.145218825

		0.21		0.853555525

		0.211		0.976104525

		0.212		-0.61396875

		0.213		-0.145218825

		0.214		-0.145218825

		0.215		-0.145218825

		0.216		0.853555525

		0.217		-0.61396875

		0.218		-0.145218825

		0.219		-0.145218825

		0.22		-0.145218825

		0.221		0.295957575

		0.222		0.853555525

		0.223		0.853555525

		0.224		-0.89583145

		0.225		-0.145218825

		0.226		0.853555525

		0.227		-0.145218825

		0.228		-0.61396875

		0.229		0.853555525

		0.23		-0.61396875

		0.231		-0.145218825

		0.232		-0.145218825

		0.233		-0.61396875

		0.234		-0.89583145

		0.235		-0.89583145

		0.236		-0.89583145

		0.237		-0.145218825

		0.238		-0.89583145

		0.239		-0.145218825

		0.24		-0.61396875

		0.241		-0.145218825

		0.242		-0.145218825

		0.243		0.295957575

		0.244		0.295957575

		0.245		0.295957575

		0.246		-0.61396875

		0.247		-0.89583145

		0.248		-1.137865725

		0.249		-0.89583145

		0.25		-1.137865725

		0.251		-0.89583145

		0.252		-0.89583145

		0.253		-0.89583145

		0.254		-0.145218825

		0.255		-0.61396875

		0.256		-0.145218825

		0.257		-0.145218825

		0.258		-0.89583145

		0.259		-0.61396875

		0.26		0.853555525

		0.261		2.0024524

		0.262		2.0024524

		0.263		0.976104525

		0.264		2.293506275

		0.265		1.429535825

		0.266		2.0024524

		0.267		0.976104525

		0.268		1.429535825

		0.269		1.429535825

		0.27		0.976104525

		0.271		2.293506275

		0.272		2.0024524

		0.273		2.0024524

		0.274		1.429535825

		0.275		1.429535825

		0.276		1.429535825

		0.277		1.429535825

		0.278		0.976104525

		0.279		0.976104525

		0.28		0.853555525

		0.281		0.853555525

		0.282		0.853555525

		0.283		-0.145218825

		0.284		0.295957575

		0.285		0.295957575

		0.286		-0.145218825

		0.287		-0.61396875

		0.288		-0.145218825

		0.289		0.295957575

		0.29		-0.89583145

		0.291		0.295957575

		0.292		-0.145218825

		0.293		-0.89583145

		0.294		0.295957575

		0.295		-0.145218825

		0.296		0.295957575

		0.297		-0.145218825

		0.298		-0.145218825

		0.299		-0.145218825

		0.3		0.976104525

		0.301		0.976104525

		0.302		0.295957575

		0.303		0.853555525

		0.304		0.295957575

		0.305		-0.145218825

		0.306		0.976104525

		0.307		1.429535825

		0.308		-0.145218825

		0.309		0.976104525

		0.31		0.295957575

		0.311		1.429535825

		0.312		2.293506275

		0.313		2.0024524

		0.314		0.976104525

		0.315		2.7254915

		0.316		0.976104525

		0.317		1.429535825

		0.318		0.853555525

		0.319		2.293506275

		0.32		2.293506275

		0.321		0.976104525

		0.322		0.853555525

		0.323		2.0024524

		0.324		0.976104525

		0.325		0.295957575

		0.326		1.429535825

		0.327		0.295957575

		0.328		0.976104525

		0.329		2.0024524

		0.33		0.853555525

		0.331		0.976104525

		0.332		2.0024524

		0.333		0.976104525

		0.334		2.0024524

		0.335		0.976104525

		0.336		0.976104525

		0.337		1.429535825

		0.338		1.429535825

		0.339		0.853555525

		0.34		1.429535825

		0.341		1.429535825

		0.342		0.976104525

		0.343		1.429535825

		0.344		0.976104525

		0.345		0.853555525

		0.346		0.295957575

		0.347		1.429535825

		0.348		1.429535825

		0.349		0.976104525

		0.35		0.853555525

		0.351		2.293506275

		0.352		0.295957575

		0.353		2.293506275

		0.354		1.429535825

		0.355		2.0024524

		0.356		0.295957575

		0.357		1.429535825

		0.358		0.853555525

		0.359		0.976104525

		0.36		2.0024524

		0.361		0.976104525

		0.362		1.429535825

		0.363		0.976104525

		0.364		0.976104525

		0.365		0.976104525

		0.366		2.293506275

		0.367		0.295957575

		0.368		0.976104525

		0.369		0.295957575

		0.37		1.429535825

		0.371		0.976104525

		0.372		1.429535825

		0.373		2.0024524

		0.374		0.976104525

		0.375		1.429535825

		0.376		1.429535825

		0.377		0.976104525

		0.378		2.0024524

		0.379		0.853555525

		0.38		0.976104525

		0.381		1.429535825

		0.382		0.853555525

		0.383		2.0024524

		0.384		0.976104525

		0.385		0.853555525

		0.386		0.976104525

		0.387		0.295957575

		0.388		1.429535825

		0.389		0.853555525

		0.39		0.295957575

		0.391		0.976104525

		0.392		0.976104525

		0.393		1.429535825

		0.394		2.0024524

		0.395		1.429535825

		0.396		2.293506275

		0.397		0.976104525

		0.398		1.429535825

		0.399		2.7254915

		0.4		1.429535825

		0.401		2.0024524

		0.402		1.429535825

		0.403		1.429535825

		0.404		2.293506275

		0.405		2.0024524

		0.406		1.429535825

		0.407		2.293506275

		0.408		2.0024524

		0.409		0.976104525

		0.41		2.293506275

		0.411		1.429535825

		0.412		2.0024524

		0.413		2.293506275

		0.414		1.429535825

		0.415		2.293506275

		0.416		2.7254915

		0.417		2.293506275

		0.418		2.293506275

		0.419		2.0024524

		0.42		2.7254915

		0.421		2.0024524

		0.422		1.429535825

		0.423		2.0024524

		0.424		2.0024524

		0.425		3.4607855

		0.426		2.293506275

		0.427		2.293506275

		0.428		2.7254915

		0.429		2.293506275

		0.43		2.0024524

		0.431		2.7254915

		0.432		2.293506275

		0.433		2.293506275

		0.434		0.976104525

		0.435		2.0024524

		0.436		1.429535825

		0.437		2.0024524

		0.438		1.429535825

		0.439		0.976104525

		0.44		0.976104525

		0.441		0.295957575

		0.442		0.295957575

		0.443		0.853555525

		0.444		1.429535825

		0.445		0.976104525

		0.446		-0.61396875

		0.447		-0.145218825

		0.448		0.853555525

		0.449		0.853555525

		0.45		-0.89583145

		0.451		-0.145218825

		0.452		-1.137865725

		0.453		0.853555525

		0.454		-0.61396875

		0.455		-0.145218825

		0.456		-0.89583145

		0.457		-0.145218825

		0.458		0.295957575

		0.459		-0.145218825

		0.46		0.295957575

		0.461		-0.145218825

		0.462		0.976104525

		0.463		-0.145218825

		0.464		-0.145218825

		0.465		0.295957575

		0.466		0.976104525

		0.467		-0.61396875

		0.468		0.295957575

		0.469		-0.145218825

		0.47		-0.145218825

		0.471		0.295957575

		0.472		-0.61396875

		0.473		0.853555525

		0.474		-1.54534115
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