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��1.	SCOPE

This Specification establishes the requirements for a form, fit & function AN/AAS-36 Infrared Detection Set (IRDS) replacement for P-3C Update III (UIII) and Block Modernization Upgrade (BMUP) aircraft using NDI components.  The replacement system, the Electro Optical / Infrared (EO/IR) Detection System, will provide the same functionality as the current system, as well as Electro Optical, improved TEMPEST, Reliability and Maintainability characteristics and minor growth provisions.  Hereafter the AN/AAS-36 Infrared Detection Set (IRDS) replacement name will be known as the EO/IR Detection System when referring to system requirements.

2.	APPLICABLE DOCUMENTS 

This Specification is a zero tier document and is contractually binding.  The documents referenced in this Specification are first tier documents.  A number of the referenced documents are for guidance only and are identified as such in this Specification. Tier 1 documents that are not expressly referenced for guidance only are firm requirements and are contractually binding.  In the event of a conflict between the documents referenced herein and the contents of this Specification, the contents of the Specification shall be considered a superseding requirement.  If not explicitly specified below, the issue of these documents shall be those in effect as of the date of this document.

2.1	Government Documents

Military

MIL-A-8865B (AS)

20 May 1987�Military Specification, Airplane Strength and Rigidity, Miscellaneous Loads��MIL-I-85295 (AS)

April 15, 1979

Declassified August 8, 1979�Military Specification Infrared Detection Set AN/AAS-36 (U)��MIL-N-18307G

Navy 15 August 1984 with Amendment 2

15 September 1986	�Military Specification, Nomenclature and Identification for Aeronautical Systems Including Joint Electronics Type Designated Systems and Associated Support Systems��MIL-PRF-49506

11 November 1996�Performance Specification Logistics Management Information	��SD-536-2-18

21 October 1988�Detail Specification for Model P-3C Airplane, Anti-Submarine Warfare (ASW), Four Engine	 ��

Naval Air Systems Command (NAVAIR)

SD-536-2-5, Revision 1�12 Dec 73�Detail Specification For Model P-3C Airplane Anti-Submarine Warfare� (ASW) Four Engine��SD-536-2-6, Revision 3�01 Aug 77�Detail Specification For Model P-3C Airplane Anti-Submarine Warfare� (ASW) Four Engine��SD-536-2-16�24 Aug 87�Detail Specification For Model P-3C Airplane Anti-Submarine Warfare� (ASW) Four Engine��SD-536-2-18�21 Oct 88�Detail Specification For Model P-3C Airplane Anti-Submarine Warfare� (ASW) Four Engine��SD-24L�02 Jun 82�General Specification for Design and Construction of Aircraft Weapon�Systems��01-1A-505�1 Jun 72�Technical Manual, Installation Practices, Aircraft Electric and Electronic Wiring��

Miscellaneous specifications

EIA-649

01-FEB-1999�National Consensus Standard for Configuration Management��IDS�Apr 95�P3-C TSC Interface Design Specification, Revision 1, Change 3.2 with Recommended Document Changes through Dec 97��ISO 9001:2000�Quality Systems-Model for Quality Assurance in Design and Development, Production, Installation, and Servicing��LR 13167

14 Oct 1960�Lockheed Aircraft Corporation Report “Structural Design Loads P-3V1”��NAS 411 

July 1993

Revision 

29 APRIL 1994�National Aerospace Standard 411, Hazardous Material Management Program

��Office of the Under Secretary of Defense

Memorandum

29 July 2003�Policy: Unique Identification of Tangible Items

��

2.1.1	Standards

Military Standards

MIL-STD-129P

15 December 2002�Military Marking for Shipment and Storage��MIL-STD-130L, 10 October 2003�Department of Defense Standard Practice, Identification Marking of U.S. Military Property��MIL�STD�461E�20 Aug 1999�Requirements For The Control Of Electromagnetic Interference Characteristics Of Subsystems And Equipment��MIL�STD�464A�19 Dec 2002�Department of Defense Interface Standard, Electromagnetic Environmental Effects for Systems��MIL-STD-704A            09 Aug 1966�Aircraft Electrical Power Characteristics (P-3C Performance Characteristics)��MIL-STD-810F (3) 

05 May 2003�Environmental Engineering Considerations And Laboratory Tests��MIL-STD-1397C

01 Jun 1995�Input/Output Interfaces, Standard Digital Data, Navy Systems��MIL-STD-1472F (1) 05 Dec 2003�Department of Defense Test Method Standard, Environmental Engineering Considerations and Laboratory Tests��MIL-STD-1686C

25 Oct 1995�Electrostatic Discharge Control Program For Protection Of Electrical And Electronic Parts, Assemblies And Equipment (Excluding Electrically Initiated Explosive Devices)��MIL-STD-882D

10 February 2000�Department of Defense Standard Practice for System Safety��MIL-STD-2218

20 May 1992�Thermal Design, Analysis, And Test Procedures For Airborne Electronic Equipment��

2.1.2	U.S. Federal

FED-STD-595B (1)

11-JAN-1994�Colors Used In Government Procurement��

2.1.3	Handbooks 

Military handbooks

MIL-HDBK-61A

07 Feb 2001�Configuration Management Guidance��MIL-HDBK-258 (AS)

3 August 1979 with Notice 1, 24 October 1991�Military Handbook - Interface Control Document, Infrared Detecting Set, AN/AAS-36��MIL-HDBK-217F (2)

28 Feb 1995�Reliability Prediction Of Electronic Equipment��MIL-HDBK-235/1B Note 1

22-DEC-2000�Electromagnetic (Radiated) Environment Considerations For Design And Procurement Of Electrical And Electronic Equipment, Subsystems And Systems��MIL�HDBK�237C�17 Jul 2001�Electromagnetic Environmental Effects And Spectrum Certification Guidance For The Acquisition Process��MIL-HDBK-263B

31-JUL-1994�Electrostatic Discharge Control Handbook For Protection Of Electrical And Electronic Parts, Assemblies And Equipment��MIL-HDBK-454A

03 Nov 2000�General Guidelines For Electronic Equipment��MIL-HDBK-470A

04 Aug 1997�Designing And Developing Maintainable Products And Systems, Volume I And Volume II��MIL-HDBK-472 (1)

12-JAN-1984�Maintainability Prediction��MIL-HDBK-502

30 May 1997�Military Handbook, Acquisition Logistics��MIL-HDBK-781A

01 Apr 1996�Reliability Test Methods, Plans, And Environments For Engineering Development, Qualification, And Production��MIL-HDBK-2084 (2)

31-JUL-1995�General Requirements For Maintainability Of Avionic & Electronic Systems & Equipment��MIL-HDBK-2164A

19-JUN-1996�Environmental Stress Screening Process For Electronic Equipment��MIL-HDBK-2165

31-JUL-1995�Testability Program For Systems And Equipments��MIL-HDBK-5400

30-NOV-1995�Electronic Equipment, Airborne General Guidelines For��

2.1.4	Other Government publications

DoD5220.22M

January 1995�National Industrial Security Program Operating Manual ��DOD�INST�6055.11�Changes 1 and 2�26 Oct 84�Protection of DOD Personnel from Exposure to Radio Frequency Radiation��H�4�1�Cataloging Handbook��JSSG 2010

30 Oct 1998�Joint Services Specification Guide, Crew-Systems��NSA/CSS 130�1�17 Oct 90�Operational Computer Security Manual��

Naval Material Command (NAVMAT)

NAVMAT P�4855�1A�Jan 8�Navy Power Supply Reliability��

National Communications Security Committee

NACSEM 5112�Apr 75�NONSTOP Evaluation Techniques��NWP-55-2�P3 Tactical Manual��NSTISSAM TEMPEST 2–95

15 Dec 92�Compromising Emanations Laboratory Test Requirements, Electro-magnetics��

Naval Air Systems Command (NAVAIR)

NAVAIR 01-1A-505 Rapid Action Change 2 

10 August 1994�Installation Practices, Aircraft Electric and Electronic Wiring

��NAVAIR 01-75-PAA-2-2

1 JUNE 1982

RAC 67 -- 12 MAY 2003�Technical Manual, Maintenance Instruction, Organizational Airframes, Aircraft Models P-3A, P-3B, P-3C and P-3C AIP

Sections III 3-164 Infrared Detecting Set (IRDS) Description & 3-165 Infrared Detecting Set (IRDS) Extend-Retract Mechanism & V Infrared Detecting Set (IRDS) Maintenance��NAVAIR 01�75PAC�1�15 Mar 02�NATOPS Flight Manual Model P�3A/B/C Aircraft��NAVAIR 01�75PAC�1.1�15 Mar 02�NFO / Aircrew NATOPS Flight Manual Navy Model P�3A/B/C Aircraft��NAVAIR 01�75PAC�2 Series�Systems Wiring Diagram Manuals��NAVAIR 01-75PAC-2-6

1 MAY 1993

Change 4 -- 1 June 2003�Technical Manual Maintenance Instructions, Organizational

Integrated Tactical Coordinator Station  - Section V Tactical Display Group

��NAVAIR 01-75PAC-2-8

1 MAY 1993 Change 8 -- 1 December 2003�Technical Manual Maintenance Instructions, Organizational,

Integrated Sensor Station 3 –Section VII Infrared Detecting Set��NAVAIR 16�30–AAS-36�1 15 May 87�Technical Manual Intermediate Maintenance With Illustrated Parts Breakdown AN/AAS-36 (V) Infrared Detection Set ��

Naval Sea (NAVSEA) Systems Command

NAVSEA TE-000-AB-GTP-010

Sep 91�Parts Derating Application and Information Manual for Navy Electronic Equipment (Rev I) (w/errata sheets)��

U.S. Air Force Wright Laboratories

WL�TR�93�1177�1993�Recommended Best Practices (Human Factors)��

2.1.5	Availability of Government documents 

Copies of applicable government documents required by the contractor in connection with specific procurement functions can be obtained from the Acquisition Streamlining and Standard Information System (ASSIST) web site at the following link http://assist.daps.dla.mil/online/start/.  On the opening page of web site, select “Quick Search” on the left middle side.  On the second page insert desired document number only (no alpha characters) in the block for Document Number.  Copies of government documents not on the ASSIST web site and required by the contractor in connection with specific procurement functions can be reviewed at the Contracting Activity’s library.

2.2	Non-Government documents

Lockheed Martin Corporation

Report 7367723�Design Data and Calculation, Electrical Power Quality/System Compatibility Analysis��Report 44685001�Cabling Analysis��Document AS5648

7Dec 95�System Performance Specification for Computer Set, Digital, AN/ASQ-212 and AN/ASQ-222 (V) ��Drawings 948048H

Oct 86�General Arrangement – P-3C��

2.2.1	Availability of Non-Government documents

Copies of non-government documents required by the contractor in connection with specific procurement functions can be reviewed at the Contracting Activity’s library.



2.3	Commercial Standards

Aeronautical Radio, Incorporated

ARINC 575-3�Feb 69�Mark 3 Subsonic Air Data System (Digital) DADS��ARINC 600�14�Jul 04�Air Transport Avionics Equipment Interfaces��

American National Standards Institute (ANSI)

ANSI/HFS�100�1988�Human Factors��ANSI/J-STD-001�Requirements for Soldered Electrical and Electronic Assemblies.��ANSI/SMPTE 170M�1994�SMPTE STANDARD for Television Composite Analog Video Signal – NTSC for Studio Applications.  Approved 9 Oct. 1994��ANSI C95.1�1992�1992�IEEE Standard Safety Levels with respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 Khz to 300GHz��ANSI-Z540-1 and 

ISO-10012-1

07-JAN-1994�Equipment, Quality Assurance Requirements For Measuring - Part 1: Metrological Confirmation System For Measuring Equipment��

Electronic Industries Association

EIA�170

Nov 57�Electronic Industries Association, Electrical Performance Standards– Monochrome Television Studio Facilities��EIA�232�Interface Between Data Terminal Equipment and Data Circuit Terminating Equipment Employing Serial Binary Data Interchange.  (For new CFE the latest issue (E, Jul 91) is desired.  Existing NDI use a mix of issues C and D.  Refer to appropriate Product Specifications.)��EIA�343�A�Sep 69�Electronic Industries Association, Electrical Performance Standards for High Resolution Monochromatic Closed Circuit TV Camera��EIA�422�A�Dec 78�Electrical Characteristics of Balanced Voltage Digital Interface Circuits��EIA-485                          Jun 86�Synchronous Data Link Control, GA27-3093-3��

Institute of Electrical and Electronics Engineers (IEEE)

IEEE 802.3�Local and Metropolitan Networks – Part 3��IEEE12207.2�Software Life Cycle Processes-Implementation Considerations��

Radio Technical Commission for Aeronautics

RTCA/DO�160C�Environmental Conditions and Test Procedures for Airborne Equipment��

Society of Automotive Engineers

SAE - (AS) 50881A

Issued April 1998
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2.3.1	Availability Of Commercial Documents

Copies of applicable commercial documents required by the contractor in connection with specific procurement functions might be obtained from the Acquisition Streamlining and Standard Information System (ASSIST) web site at the following link http://assist.daps.dla.mil/online/start/.  On the opening page of web site, select “Quick Search” on the left middle side.  On the second page insert desired document number only (no alpha characters) in the block for Document Number. Commercial standards and other publications normally available from the organizations which prepare or which distribute the documents shall be the responsibility of the offeror.

2.4	Utilization Of Specifications, Standards, Drawings, And Publications 

In addition to the referenced documents, other specifications, standards, drawings, and publications may be required for design, development, production, and utilization of the items being specified, in which case appropriate documents should be referred to the Contracting activity for approval.  Justification for use and tailoring of the proposed documents with supporting evidence of their suitability should be included with the request for approval of the documents.

3.	REQUIREMENTS

The aircraft designated to receive the EO/IR Detection System specified in this document are non-ASUW Improvement Program (AIP) P�3C series aircraft.  Their performance is defined in SD-536-2-5, -6, -16 and -18 (Detail Specification for Model P�3C Airplane Anti-Submarine Warfare (ASW) Four Engine). 

The Update III production aircraft are per SD-536-2-18 or SD�536�2�16, with Air Frame Change (AFC) Nos. 457, and 506 installed.  Update III retrofit aircraft are per SD�536�2�5 Revision 1, or SD�536�2�6 Revision 3, with AFC No.’s 450, 457, and 506 installed.  Candidate P-3C aircraft may also have additional AFCs installed.  There are additional modifications in work, which will result in additional configuration variations.  The specific configuration of each inducted P-3C aircraft may vary depending on the specific Airframe Changes (AFCs) that have been installed in that aircraft.  AFC’s that have been approved and incorporated into each candidate P-3C aircraft are indicated in that aircraft’s logbook. 

AFC 359 initially installed the IRDS on P-3 aircraft with the AN/ASQ-114 Digital Computer Set.  AFC 477 interfaced the IRDS with the 962982 IRDS Interconnection Box; MX-8023 ()/AYA-8 Data Analysis Logic Unit (LU 1); 963007 IRDS Turret Control; 962813 IRDS Retraction Package (IRDS Extend-Retract Mechanism); and OD-159/A Tactical Auxiliary Display Group (TAD) (See NAVAIR 01-75PAC-2-6).  AN/AYA-8( ) Data Analysis Programming Group is on aircraft not incorporating AFC-450.

On UIII aircraft, AFC 506 changed the IRDS interfaces to connect to J-4959/ASQ-212 Interconnect Box (ICB 1) and installed the CP-2044/ASQ-212 Central Computer in lieu of AN/ASQ-114 Digital Computer Set. The CP-2044/ASQ-212 Central Computer performs IRDS signal processing and controls the on-line IRDS functions.  The 963007 IRDS Turret Control; 962813 IRDS Retraction Package (IRDS Extend-Retract Mechanism); and OD-159/A Tactical Auxiliary Display Group (TAD) were retained.

On BMUP aircraft, AFC 607 changed the IRDS to directly interface with the CP-2451/ASQ-227 (V) Digital Data Computer (DDC).  The CP-2451/ASQ-227 (V) Digital Data Computer (DDC) performs IRDS signal processing and controls the on-line IRDS functions.  The 963007 IRDS Turret Control; 962813 IRDS Retraction Package (IRDS Extend-Retract Mechanism); and OD-159/A Tactical Auxiliary Display Group (TAD) were retained.

The proposed P�3 EO/IR Detection System shall be a Non-Developmental Items (NDI) system, (which may be Commercial Off-The-Shelf (COTS), ruggedized, and MIL�Spec equipment and components) which is suitable for use in the P�3C aircraft environment.  The program is predicated upon the use of NDI to minimize cost as well as the time required to place these capabilities in the Fleet.  Thus, EO/IR Detection System is not a research or development effort, but rather one where existing hardware and software are interfaced together to provide the necessary capabilities.  The system components should be selected to minimize size, weight, cooling, and power requirements.  MIL�Spec equipment is an acceptable solution, but COTS or ruggedized equipment is the preferred approach to reduce cost if such equipment can be demonstrated to be compatible with the P�3C environment.

The proposed system will operate in a Class 1A classification operational environment as defined by paragraph 1.2 of MIL-HDBK-5400.  The proposed EO/IR Detection System shall be a NDI system therefore to further tailor the handbook use the Production column in Appendix B of MIL-HDBK-5400 as a guide.

Paragraph 3.1 and subparagraphs describe the baseline AN/AAS-36 IRDS system and its interconnection architecture.  Paragraph 3.2 and subsequence paragraphs identify the functional performance requirements of the EO/IR Detection System. 

�3.1	AN/AAS-36 IRDS 

3.1.1	General Description 



�

The AAS-36 IRDS converts infrared radiation emanating from a heat source.  The IRDS displays target images in a television-type display on a CRT located at the Sensor Station 3 (SS3) operator station.  An IRDS tactical auxiliary display (TADs) is located at the Tactical Coordinator (TACCO) station.  Line of sight (LOS) of the system is adjustable to 200o left and right in azimuth and 15o up and 84o down in elevation.  LOS is manually adjustable by the target tracking sight control or by position controls on the IRDS control panel.  In CPTRTRK mode, data from the aircraft’s computer controls the system LOS.  After the receiver-converter receives the energy signal and converts it to camera video, the camera video signals go to the power supply-video converter where, converted to composite video, it is routed to the video indicator and displayed on the CRT.  In addition, the power supply-video converter regulates aircraft power, provides the voltages to power the system, and provides synchronization, blanking, and drive to the video camera in the receiver.  The control servomechanism receives control signals in the form of mode commands, position inputs, and rate signals from the IRDS control, the TTS control, or from the aircraft computer and provides azimuth and elevation drive to the gimbal of the receiver-converter.

IRDS is a passive IR system, operating in the 8 to 14 micron range.  IRDS control by the SS3 operator is available in all operating modes; TACCO control of IRDS is restricted to CPTR TRK mode only. If the SS3 operator assumes control from TACCO by de-selection of CPTR TRK mode, the IRDS OFFLINE alert is displayed to TACCO.  De-selection of the computer track mode terminates all IRDS active software functions at the TACCO and SS3 operator stations. Figure 3.1.3-1 shows interrelationship of AAS-36 IRDS components to the aircraft interface to the computer.

3.1.2	System Components

 The AAS-36 IRDS consists of the following equipment:

Infrared Detecting Set Control, C-9983/AAS-36 (To be replaced) – The IRDS control (Figure 3.1.2-1.) contains the switches with which the operator at Sensor Station 3 (SS3) controls the IRDS.  Additional controls and indicators on the IRDS control can be utilized to test the IRDS and provide an indication of operational readiness of the system.  Control panel functions are listed in Table 3.1.2-1.

Figure 3.1.2-1 - Infrared Detecting Set Control









PANEL MARKING�FUNCTION��GRAYSCALE ���ON-OFF�Energizes a circuit that presents 10 shades of gray across bottom of video indicator.��MODE: ���OFF�Disables all functions of IRDS.

��STBY�Establishes and maintains system operational readiness by providing air-conditioning and cryogenic cooling of detectors. Positions receiver in STOW position (ccw and up limits).

��MANTRK�Servo control and gimbals respond to slew signals from target tracking sight control only.

��CPTRTRK�Servo control and gimbals respond to slew signals from aircraft computer.

��POS�Servo control and gimbals respond to slew signals from POS CONTROLS –ELEVATION and AZIMUTH on IRDS control panel

��FWD�Receiver line-of-sight is slewed to 0° azimuth and –4° elevation with respect to aircraft flight path.��POS CONTROL: ���ELEVATION

�Controls receiver line-of-sight position in elevation when MODE switch is in POS.

��AZIMUTH�Controls receiver line-of-sight position in azimuth when MODE switch is in POS.��RCVR 0 TEMP�Indicates temperature inside receiver exceeds limits.��CONTROL SERVO FAIL�Illuminates if servo control fails the built-in-test.��SYS GO�Illuminates to indicate completion of a built-in-test and that all functions tested are operational. Indicator can be extinguished by pressing SYS GO switch.��COOLING�Indicates detectors have not reached operating temperature. Light should extinguish within 20 minutes of system turn on.��NOT READY�Illuminates if receiver converter is not at operating temperature, gyro spin up time has not elapsed since system turn on, or a disabled condition from maintenance switches exists. Light should illuminate within 30 seconds of system turn on and extinguish within 12 minutes.��RCVR CONV FAIL�Illuminates if receiver converter fails the built-in-test.��POWER SUPPLY FAIL�Illuminates if power supply video control fails the built-in test.��BIT ON�Initiates a built-in-test of the IRDS. Indicator is illuminated while test is in progress.��RTCL BRT�Controls brightness of reticle superimposed on video signal and applied to video indicator.��FOV WIDE-NAR�Selects wide or narrow field of view by switching lenses in and out of the receiver optical path.  In WIDE FOV, focal lenses are out of the optical path.��POL WHT HOT BLK HOT�Selects polarity of video signal from post-amplifiers.  In WHT HOT position, hot targets appear white on video indicator.  In BLK HOT position, hot targets appear black on video indicator.��FOCUS�Selects target range for focusing. Targets within the range selected will be in focus for NAR FOV.��LEVEL�Adjusts DC level of video signal and affects brightness level of background video on video indicator.��GAIN�Adjusts amplitude of video signal output from post-amplifier and affects brightness of target video on video indicator.��Table 3.1.2-1 - Infrared Detecting Set Control



Video Display Indicator, IP-1240/AAS-36  (To be replaced)- The video display indicator (Figure 3.1.2-2) contains a CRT to display a television-type image of the infrared scene viewed by the receiver optics.  Scales printed on the top and left side give an indication within 10 degrees of the IRDS line of sight relative to the aircraft flight path. The top scale indicates azimuth; the side scale indicates elevation angles.  Contrast and brightness adjustments are provided.  A status indicator on the panel extinguishes and power to the CRT is removed whenever a malfunction occurs.  For controls and connectors see Table 3.1.2-2.

�

Figure 3.1.2-2 – Video Display Indicator



PANEL MARKING�FUNCTION��ETM�Indicates total time WRA has been operated.��BRIGHTNESS�Controls brightness of CRT display.��CONTRAST�Controls contrast of CRT display.��STATUS�When lit, indicates power and composite video are applied to video indicator.��PWR ON-OFF�When set to ON power is applied to video indicator.��S-1 (Rear) HI /75�Selects video termination. Normally set to 75��Table 3.1.2-2 - Video Display Indicator



The OD-159/A Tactical Auxiliary Display Group (TAD) at TACCO station (To be replaced) - The OD-159/A Tactical Auxiliary Display Group  (TAD) (see NAVAIR 01-75PAC-2-6 Section V) receives and processes composite video from the AN/AAS-36 Infrared Detecting Set (IRDS) and serves as an auxiliary display of IRDS data for the TACCO.  The TAD consists of C-10687/A Tactical Display Control and Tactical Display IP-1359/A.  The composite video signal is received at the control unit and routed to the display unit for processing and display.   The control unit contains all system operating controls and BIT circuits to develop a self-test pattern.  The display unit contains a cathode ray tube (CRT) and all video processing and power generating electronics. 



�

The TAD Display Unit and TAD Control Unit are located at the TACCO Station in the upper console. Operating controls and indicators are illustrated and described in Figure 3.2.1-3 and Table 3.2.1-3. See NAVAIR 01-75PAC-2-6, Section II Table 2-2 pages 2-19 and 2-20 for component characteristics and particulars. 

Figure 3.1.2-3 – C-10687/A Tactical Display Control

PANEL MARKING�FUNCTION��CONTRAST�Varies contrast of display On Tactical Display Unit.��TEST - OFF�Provides BIT video to the Tactical Display Unit when in test position; In the off position, the composite video is routed to the tactical Display unit.��BIT INDICATOR�Indicates BIT card is functioning Normally when test - off switch Is in test position.��POWER - OFF�Applies primary power to tactical Display unit when in power position; Disconnects primary power in off Position.��BRIGHT�Varies Brightness Of Display On

Tactical Display Unit.��Table 3.1.2-3 - C-10687/A Tactical Display Control

FLIR Turret Control Panel (not required to replace)   - The FLIR turret control panel (Figure 3.1.2-4) is located above the IRDS control at Sensor Station 3.  The RETRACT-EXTEND switch electrically controls extension and retraction of the receiver-converter in the nose radome of the aircraft.  The turret also can be extended or retracted by ground personnel utilizing switches located on the firewall in the nose wheel well.  The extend/retract sequence takes a minimum of 20 seconds in flight. For operational control see Table 3.1.2-4

�

Figure 3.1.2-4 – FLIR Turret Control Panel

PANEL MARKING�FUNCTION��RETRACT�When illuminated IRDS retraction circuit is powered and receiver-converter is stowed.��EXTEND�When illuminated IRDS extension circuit is powered and receiver-converter is fully extended to operating position.��RETRACT-OFF EXTEND:���RETRACT�Power supplied to the actuator allowing the receiver-converter to retract into the nose radome (stowed position).

��OFF�Power removed from the actuator and retraction/extension of the receiver-converter will cease.

��EXTEND�Power supplied to the actuator allowing the receiver-converter to extend below the nose radome for operation or maintenance.��IN TRANSIT�When illuminated actuator is in transit mode, receiver-converter is extending or retracting.��Table 3.1.2-4 - FLIR Turret Control Panel



Target Tracking Sight Control C-9984/AAS-36 (To be replaced)  - The target tracking sight control, a thumb-operated control on a small joystick (Figure 3.1.2-5), allows the SS3 operator to manually slew the receiver, as desired.  A trigger switch permits the operator to manually override any other operating mode and place the IRDS in the manual-track mode.  See Table 3.1.2.3-5 for control functions.



�

Figure 3.1.2-5 - Target Tracking Sight Control



PANEL MARKING�FUNCTION��Thumb control�Provides slew rate signal to control receiver line-of-sight in manual track mode.��Trigger�Applies a manual override command to servo control to put servo loop in manual-track mode if CPTR TRK, POS, or FWD modes are selected on IRDS control.��Table 3.1.2-5- Target Tracking Sight Control



Wheel well FLIR Turret Control (not required to replace) - Switches are provided in the nose wheel well to allow local extension or retraction for preflight or maintenance purposes.  Figure 3.1.2-6 shows the control and Table 3.1.2-6 describes the switches and functions.

�

  Figure 3.1.2-6 - Wheelwell FLIR Turret Control



PANEL MARKING�FUNCTION��IRDS TURRET CONT

 (3 positions): �



��WHEEL WELL ENABLE

�Allows extension/retraction of turret from wheel well only.��DISABLE�Disables extend/retract switches in wheel well and at the SS-3 operator station.

��SS-3 ENABLE�Allows extension/retraction of turret from the SS-3 operator station only.��GIMBAL DISABLE/BRAKE RELEASE  (3 positions)�





��BRAKE RELEASE�Guarded Position – Releases turret from stowed position for maintenance.

��GIMBAL DISABLE�Disables Gimbals for maintenance

��NORMAL�Position for normal IRDS operation from SS-3 operator position.��RETRACTION

CONTROL (3 positions):���EXTEND�Extends turret from wheel well.

��NORMAL�Spring-loaded to this position

when not in use.��RETRACT�Retracts turret from wheel well.��Table 3.1.2-6 - Wheelwell FLIR Turret Control





�

Power Supply-Video Converter, PP-7267/AAS-36 (SS-3 AUX BAY) (To be replaced)  Regulators in the power supply unit  (Figure 3.1.2-7 & Table 3.1.2-7) provide DC operating voltages to the receiver-converter and the IRDS control. The power supply-video converter also contains relays that respond to IRDS control command and distributes three-phase AC to other units of the infrared detecting set.  The video-converter section processes camera video from the receiver converter to produce a composite video signal for the video indicator.  Operating power for the IRDS is supplied through 115 VAC, three-phase, main AC bus A; control power is 28 VDC through the main DC bus.

Figure 3.1.2-7 – PP-VC

PANEL MARKING�FUNCTION��ETM�Provides slew rate signal to control receiver line-of-sight in manual track mode.��HEATER POWER�Provides 115-VAC, 400-Hz, 3-phase overload protection for the receiver-converter heat exchanger unit.��28V�Provides overload protection for system 28-VDC power.��SYSTEM POWER�Provides 115-VAC, 400-Hz, 3-phase overload protection for the system primary power.��Table 3.1.2-7 - Power Supply-Video Converter



Control-Servomechanism C-9982/AAS-36 (To be replaced) - The control-servomechanism (Figure 3.1.2-8 and Table 3.1.2-8) processes the SS-3 Operator’s Control Panel Pos Controls and Target Tracking Sight Control azimuth and elevation position data to provide commands to the turret in the IRDS Manual Mode.  The Central computer provides azimuth and elevation slew signal to the Control-Servomechanism to position the turret in the CPTRTRK Mode.



�

 



�PANEL MARKING�FUNCTION��ETM�Indicates total time (hours) unit has been in the operate mode (3-phase power applied).��ELEVATION�Provides overload protection for the output of the elevation servoamplifiers.��AZIMUTH

�Provides overload protection for the output of the azimuth servo-amplifiers.��















Figure 3.1.2-8 Control-Servomechanism 

Table 3.1.2-8 - Control-Servomechanism



Receiver-Converter R2005/AAS-36 (nose radome) (To be replaced) - The receiver-converter (Figure 3.1.2-9), mounted in the aircraft nose, houses the gimbaled receiver optics that have a line of sight along the flightpath. Limits of the gimbal are 15o upward and 84o downward (elevation) and 200o left to 200o right (azimuth).  In wide FOV operation, the FOV is 15o by 20o; in narrow FOV operation, the FOV is 5o by 6o and 40’.  A gyro stabilizes the unit and isolates it from aircraft pitch and yaw.  Proper operating temperature is maintained by circulating heated air or external ambient air through an internal heat exchanger.



�

























Figure 3.1.2-9 - Receiver-Converter

3.1.3	Tactical Mission Computer 

The CP-2044/ASQ-212 (V) Central Computer in UIII aircraft and the CP-2451/ASQ-227 (V) Digital Data Computer (DDC) in BMUP aircraft provide the Computer Track Mode processing for IRDS.  The following is the Computer Track Mode process that occurs when the IRDS is placed in the CPTRTRK Mode on the IRDS Control panel by the SS-3 Operator and the TACCO or SS-3 Operator has input to the computer a desire target from the radar or the mission overlay data.  Figure 3.1.3-1 represents a simplified block diagram of the components that are used in CPTRTRK Mode.

3.1.3.1	ANEW Interface

The ANEW bus (MIL-STD-1397C) provides data transfer interface between the computer via the IRDS Interconnect Box and the AN/AAS-36 Infrared Detection Set.  The ANEW bus transfers 12 data bit rate commands for azimuth and elevation control, termed Gimbal control, to the IRDS Control Servomechanism to drive the turret toward a target position.

3.1.3.2	Synchro-To-Digital Converter (SDC) Interface

The Synchro-to-Digital S/D and Digital-to-Synchro D/S module installed in the tactical mission computer sends and receives signals to/from the IRDS through connector J20.  The turret provides synchro (see MIL-HDBK-258 (AS)) position data via IRDS Control-Servomechanism, C-9982/AAS-36 via 962982 IRDS Interconnect Box Connector J109 to the SDC for processing by the DDC.

3.1.3.3	Synchro Processing

The computer receives synchro data from the IRDS Control-Servomechanism that represents the LOS azimuth and elevation position of the IRDS turret.

3.1.3.4	IRDS Position Processing

The IRDS provides a synchro signal to the computer that represents the turret’s azimuth and elevation position (look position).  The computer calculated that data to determine the IRDS look position.  The computer continues to provide azimuth and elevation rate command that diminish to zero as the turret reaches the desired target position.



��

Figure 3.1.3-1 AAS-36 IRDS and Computer Interconnect Block Diagram

3.2	EO/IR Detection System Requirements

3.2.1	Performance Characteristics

The EO/IR Detection System shall provide all of the functionality of the existing AAS-36 IRDS system plus improved infrared and Electro-Optical capabilities as specified herein.  The EO/IR functionality shall share common electronics, controls and display equipment to minimize number of subsystem electronics.  The turret shall house the EO camera(s) and IR sensor(s) and fit within the footprint of the P-3C AAS-36 turret housing located in the nose of the aircraft.

3.2.1.1	Infrared Subsystem

The IR Subsystem shall provide full functional capability of paragraph 3.1 plus improved reliability, maintainability and TEMPEST characteristics as specified herein.  The IR Subsystem shall retain all aspects of the flight crew functionality and performance as identified in NAVAIR 01�75PAC�1.1, Chapter 10.

3.2.1.1.1	Multiple Fields Of View

The IR detection system shall provide multiple fields of view including a field of view (FOV) suitable for search and a FOV suitable for recognition/identification.  The proposed system shall have a high magnification capability to assist in identification of target details.

3.2.1.1.2	Video Processing

IR processing shall provide for white hot and black hot video.  The system shall provide for automatic focus and contrast video.  The system shall provide the capability to lessen the effects of unfavorable atmospheric conditions (such as haze and humidity).

3.2.1.1.3	Automatic Tracking

The IR detection system shall provide for automatic tracking of targets identified by the SS3 operator in both online and offline modes.

3.2.1.1.4	IR Sensor Calibration

The IR detection system shall provide the capability for operator initiated non-uniform correction of the sensor.

Electro-Optical Subsystem

3.2.1.2.1	Multiple Fields Of View

The EO system shall provide multiple FOVs including a field of view suitable for search and a FOV suitable for recognition/identification.  The proposed system shall have a high magnification capability to assist in identification of target details.

3.2.1.2.2	Video Processing

The system shall provide for automatic focus and contrast video.  The system shall provide the capability to lessen the effects of unfavorable atmospheric conditions (such as haze and humidity).

3.2.1.2.3	Automatic Tracking

The EO Subsystem shall provide for automatic tracking of targets identified by the operator on the SS3 in both online and offline modes.

3.2.1.3	EO/IR Detection System Operation and Readiness.

3.2.1.3.1	Warm-Up Time.

The time required for the EO/IR Detection System to warm-up to specified performance under standard conditions shall not exceed 5 minutes.  The maximum equipment warm-up time for equipment shall not exceed 10 minutes when the equipment has been cold soaked at the non-operating temperature extremes identified in this specification.

3.2.1.3.2	Cool-Down Time

The time required for the EO/IR Detection System to cool-down to specified performance under standard conditions shall not exceed 10 minutes.  The maximum equipment cool-down time for the IR sensor shall not exceed 10 minutes when the equipment has been heat soaked at the non-operating temperature extremes identified in this specification.

3.2.1.3.3	EO/IR Detection System Default Modes of Operation.

3.2.1.3.3.1	Power-Up Mode.

The EO/IR Detection System shall provide the Power-up Mode as follows:

Run power up Bit.

Indicate that system is warming up.

Indicate IR capability is warming up or ready mode.

Indicate EO capability is warming up or ready mode.

3.2.1.3.3.2	EO/IR Detection System Failure Mode

The EO/IR Detection System shall provide the Failure Mode as follows:

In the event of EO/IR Detection System failure, SS3 and TACCO shall be informed a failure has occurred independent of any operator display function selected.

Continued operation of non-failed subsystem.

3.2.1.3.3.3	Operators Control Mode.

The EO/IR Detection System shall have the ability to receive selection and control inputs from the SS3 operator in the manual (offline) mode of operation. 

3.2.1.3.4	EO/IR Detection System Computer Interface

The EO/IR Detection System may use existing interfaces to communicate with the ASQ-212 and ASQ-227 computers.  However, an alternative interface to the ASQ-212 and ASQ-227 computer may be utilized.  In either case, the EO/IR Detection System shall accept data from the tactical mission computer to place the sensor on a designated target, moving or stationary.  The EO/IR Detection System shall track a target with an initial course and speed passed from the tactical mission computer.  Additionally, EO/IR Detection System must provide data to the tactical mission computer to allow the computer to 1) generate a symbol on the TACCO and SS3 tactical displays that indicates where the sensor is looking relative to the aircraft; and 2) allows either the TACCO or SS3 to enter the position of a contact under observation into the tactical mission computer.  The EO/IR Detection System must be able to report the system BIT status to the tactical mission computer and support a check of the interface between the EO/IR Detection System and tactical mission computer.

3.2.1.3.5	EO/IR Detection System Navigational Interface

The EO/IR Detection System may receive navigational data from on board inertial navigation systems (INS) or Global Positional System (GPS) via ARINC 575-3 interfaces.  The EO/IR Detection System shall accept data directly from either INS to place the sensor on a designated geographic position as an computer offline mode.

3.2.1.3.6	EO/IR Operator Controls

3.2.1.3.6.1	Multifunctional Joystick

The EO/IR Detection System shall have a multifunctional, ergonomic one-handed joystick.  The joystick shall have as a minimum, controls that allow the SS3 operator to override automatic control by the computer, control pointing of the turret to full range of elevation and azimuth, change fields of view, change sensors and focus.  Additional functions may be included to provide the SS3 operator to maximize one-hand control of the EO/IR Detection System.

3.2.1.3.6.2	System Control Panel

The EO/IR Detection System shall have a control panel or interactive display to allow SS3 operator control of the EO/IR Detection System in both computer online and offline modes.

3.2.1.3.7	Turret

3.2.1.3.7.1	Turret Position

The EO/IR Detection System shall use internal or external navigational data to accurately position the turret.

3.2.1.3.7.2	Turret Stabilization

The EO/IR Detection System shall provide stabilization to the turret using internal or external data.  The equipment shall provide or account for the following:

Line-of-sight Jitter (no movement of video) shall not be visually discernable on the operator’s displays for all FOVs.

Vibration Isolation.

Aircraft maneuvers.

3.2.1.3.7.3	Turret Temperature

The EO/IR Detection System shall provide over and under temperature protection for EO/IR subsystems.  The system shall report the condition of the protection to the operator’s display and cease to provide video for the affected subsystem.  Once the temperature condition returns to normal range the affected subsystem shall return to normal operation and provide video to the operator’s display.

3.2.1.3.7.4	Turret Azimuth & Elevation

The turret shall be capable of >360o rotation in azimuth in both clockwise and counterclockwise directions.  The turret shall be capable of tracking contacts through the nadir without interruption. 

3.2.1.3.7.5	Turret Stow Position

The EO/IR Detection System shall provide for a Stow position when not in use to protect the camera lens.  Stow status shall be indicated to the SS3 operator.  Failure of the turret to stow, shall not inhibit retraction of the turret nor shall damage to the turret occur if the turret is retracted while not in the stowed position.

The system shall provide turret LOS stow position to the SS3 operator.

3.2.1.3.8	Operator Display Information

The EO/IR Detection System shall provide the ability to present, on the SS3 and TACCO EO/IR video displays, the following system component data:

Turret azimuth and elevation, marked in 5o increments

Sensor in use (eg. EO or IR)

Sensor FOV and/or level of magnification

Sensor mode of operation (eg. automatic, manual, tracking, video processing, video enhancement)

Own ship’s position (latitude & longitude)

Calculated position of sensor on target in view (latitude & longitude)

Calculated slant range of sensor to target in view

Critical WRA component parameters, such as temperature, voltages, etc., shall be accessible by the SS3 operator to aid in system health monitoring and fault isolation.

3.2.1.3.9 Sector Scan

The EO/IR Detection System shall implement a sector scan function.  The following parameters shall be assignable by the SS3 operator:

Sector bearing (0-360 degrees relative).  The azimuth the sector will be centered on.

Sector width (0-90 degrees).  The angular width of the sector on either side of the assigned center azimuth (+90o).

Scan rate (0-10 degrees per second).   The angular rate at which the turret scans the assigned sector.

Scan elevation.  The turret elevation at which the turret will scan.  Elevation may be assigned directly or computed via an assignable scan range (in nautical miles).

Default values may be assigned.  These parameters may be assigned internal to the EO/IR Detection System or via the tactical mission computer interface.

3.2.1.4	EO/IR Detection System Growth Provisions.

The EO/IR Detection System shall incorporate provision to support memory size growth.

3.2.2	Physical Characteristics

3.2.2.1	Reliability

The EO/IR Detection System shall have a Mean Time Between Failure (MTBF) of at least 500 hours per guidance of MIL-HDBK-217F @ 25oC AIC.

3.2.2.1.1	Operational Adjustment

The system shall require no adjustments for 500 hours or greater while running continuous or intermittent.  Use MIL-STD-785 as a guide.

3.2.2.1.2	Inherent Availability (Ai)

Inherent Availability (Ai) shall meet the requirement of 0.996 as measure by Ai = MTBF/(MTBF+MTTR).     Ai is the availability of a system with respect only to operating time and corrective maintenance. It ignores standby and delay times associated with preventive maintenance as well as administrative and logistics down time.

3.2.2.2	Operating Life

The EO/IR Detection System shall have a total operating life of not less than 20 years or 50,000 operating hours, whichever occurs first, with servicing and replacement of failed parts.

3.2.2.3	Maintainability

The EO/IR Detection System electronics equipment shall have a Mean-Time-To-Repair (MTTR) of 30 minutes at the organizational level and a maximum corrective maintenance time of 60 minutes at the 95th percentile at the organizational level.  The EO/IR Detection System turret shall have a Mean-Time-To-Repair (MTTR) of 120 minutes at the organizational level and a maximum corrective maintenance time of 180 minutes at the 95th percentile at the organizational level.  MTTR calculations include time required for fault detection, fault isolation, equipment access, removal and replacement or repair, system repair verification, and access closure.

3.2.2.4	Built-In-Test (BIT)

The subsystem shall provide three levels of Built-In Test as described below:

a) Power Up BIT (PBIT):  Occurs when the system is first powered up.

b) Operator Initiated BIT (IBIT):  Occurs when selected from the SS3 control.

c) Continuous BIT (CBIT):  Occurs while the system is operating at an interval not to impact normal operations.



The EO/IR Detection BIT shall provide the capability to assess the functional performance and to identify failed organizational level removable items (WRAs) in order to determine operational readiness.  BIT performance, as well as any BIT component failures, within itself shall not affect normal operation.  BIT shall be capable of detecting 98% of functional failures.  Functional failures are defined as failures that are evident to and deny the operator full performance capability of the system.  Wiring or component failures that do not affect the system functional failures do not count as failures.

3.2.2.5	Testability Requirements

BIT shall be augmented by diagnostic software and/or manual fault isolation procedures to allow for isolation of detected faults to the following percentages:

	100% to a group of 3 or fewer organizational level removable items 

	95% to a group of 2 or fewer organizational level removable items

	90% to a single organizational level removable item

3.2.2.6	Form & Fit

The EO/IR Detection System shall fit within the form factor of the AAS-36.  The Turret must fit within the footprint of the Turret Retract/Extend housing.  Electronic components must not exceed the fit and form of the AAS-36.  Movement of equipment is restricted to current AN/AAS-36 location.  New component rack mounts must be adapted to utilize pre-existing holes in the aircraft rack structure.  Addition of electronic components will be limited to fit within space available in the proximity of SS3 equipment racks and require limited rack modifications.  Rack adapters and wiring harness replacement will be considered.

The EO/IR Detection System shall utilize the existing pass-through bulkhead connector provisions at fuselage station 188 (the pressure bulkhead separating the nose where the turret is mounted from the pressurized interior of the aircraft).

The weight of the proposed system shall not exceed the 411.5 lbs which includes the weight of the AAS-36 components, TACCO Display and Control and associated wiring.  The turret and any adapter for the extend/retract mechanism must be < to 194 lbs.

3.2.2.7	Mechanical Coating

All mechanical parts in moving contact with other parts shall not be plated with cadmium, zinc, magnesium, or other material subject to galling.

3.2.2.8	Aircraft Electrical Characteristics

The EO/IR Detection System shall use the following aircraft provided electrical power.  The system may use one or both (see paragraphs 3.2.5.8.1 & 3.2.5.8.2) to power up the system.  The EO/IR Detection System shall provide full operational performance when operating under P-3C aircraft power.

3.2.2.8.1	400 Hz, 115 VAC Electrical Characteristics

Aircraft AC power conforms to MIL-STD-704A, figure 3 as a guide, limits 2 & 3, except lower limit of curve 3 will not fall below 80V.  EO/IR Detection System power required shall not to exceed (1) 3 phase AC (400 Hz, 115 V, category B, four wire system, wye configuration, 3.0 kVA from Main AC Bus A undervoltage and overvoltage protection up to 125%.  Phase reversal & phase loss will cause no unsafe condition or damage to equipment.

3.2.2.8.2	28 VDC Electrical Characteristics

Aircraft DC power conforms to MIL-STD-704A, 28 VDC, Category B.  EO/IR Detection System power required shall not exceed 1000 watts from Main DC bus.

3.2.2.8.3	Panel Edge Electrical Characteristics

The EO/IR Detection System shall have Panel Edge Lighting that shall not exceed 1.3 amperes with a variable 5-28 VDC control by the operator from a external source to the system.

3.2.3	Environmental Conditions.

The equipment shall comply with all environmental requirements of the following paragraphs.

3.2.3.1	 Equipment Operating Conditions Definitions

3.2.3.1.1	 Non-Operating Condition

In the non-operating condition, the equipment is powered down.  The equipment shall withstand, without damage, exposure to the temperature extremes and other environmental conditions specified herein.

3.2.3.1.2	 Full Performance Operating Condition

Equipment is operating continuously and is providing specified full performance.

3.2.3.1.3	 Degraded Operating Condition

Equipment is operating but not necessarily providing specified performance.  No damage shall result to the equipment due to operation in this condition.

3.2.3.2	 Vibration

When normally mounted (with vibration isolators in place, if any) the equipment shall not suffer damage or fail to meet specified performance when subjected to sinusoidal excitation over the frequency range of 5 to 500 Hz as defined herein.  Use MIL-STD-810F as a guide.

3.2.3.2.1	 Equipment Mounted In Pressurized Area

Equipment shall operate satisfactorily when mounted as installed in the aircraft and subjected to the following vibration requirements:  Double amplitude of 0.1 inches from 5 to 20 Hz and from +2g to -2g between 20 and 500 Hz.  Resonant modes at 60 to 76, 120 to 152, 188 to 220 and 255 to 290 Hz shall be minimized.  Use MIL-DOC-8865B as a guide

3.2.3.2.2	Equipment Mounted In Unpressurized Areas

3.2.3.2.2.1     Performance

Equipment shall operate satisfactorily when subjected to the following vibration requirements:  double amplitude of 0.500 inches from 5 to 9 Hz, from +2g to -2g between 9 and 33 Hz, double amplitude of 0.036 inches from 33 to 52 Hz and from +5g to -5g between 52 and 500 Hz.  Resonant modes at 60 to 76, 120 to 152, 188 to 220 and 255 to 290 Hz shall be minimized.

Equipment shall operate satisfactorily while extended when subjected up to 405 knots (VNE) indicated airspeed as stated in the operating parameters specified in NATOPS Flight Manual Model P-3A/B/C Aircraft, NAVAIR 01 75PAC 1 Section 4.6.

Equipment shall operate satisfactorily after extending/retracing when subjected up to 375 knots indicated airspeed as stated in the operating parameters specified in NATOPS Flight Manual Model P-3A/B/C Aircraft, NAVAIR 01 75PAC 1 Section 4.6.

3.2.3.2.2.2	 Structural

Equipment shall not experience mechanical failure when subject to the following vibration requirements:  double amplitude of 0.500 inches from 5 to 9 Hz, from +2g to -2g between 9 and 33 Hz; double amplitude of 0.036 inches from 33 to 74 Hz and from +10g to -10g between 74 and 500 Hz.  

3.2.3.3	 Altitude

Equipment shall withstand without damage and provide specified performance when subjected to the altitude conditions defined in the following subparagraphs.

3.2.3.3.1	Equipment In Pressurized Areas

The maximum altitude for full performance operating condition shall be 11,000 feet and for non-operating condition shall be 36,000 feet.

3.2.3.3.2	 Equipment Located In Unpressurized Areas

The maximum altitude for full performance operating condition shall be 30,000 feet and for the non-operating condition shall be 36,000 feet.  Equipment located in the aircraft nose is in an unpressurized area.

3.2.3.4	 Temperature

The equipment shall be exposed to the temperature conditions specified in the following subparagraphs.

3.2.3.4.1	Equipment Located in Pressurized Areas.

Equipment in pressurized areas shall meet the following temperature conditions:

Full performance operation	[0°C to +50°C Ambient]

Degraded performance operation	[-25°C to  -1°C Ambient]

Non operating	[-40°C to +71°C Ambient]

3.2.3.4.2	 Equipment In Unpressurized Areas

Equipment located in unpressurized areas shall meet the following temperature conditions:

Full performance operation	[-40°C to +55°C Ambient]

Degraded performance operation	[>+55°C to +71°C Ambient]

Non-operating	[-54°C to +71°C Ambient]

3.2.3.4.3	 Warm Up And Cool-Down Time

3.2.3.4.3.1	 Warm Up Time

The equipment located in pressurized areas shall meet its specified performance within the warm up time of 10 minutes when initially powered up after the cabin temperature has reached the full performance operating regions defined above.  The equipment located in unpressurized areas shall meet its specified performance within the warm up time of 30 minutes when initially powered up at the most extreme ambient operating temperature as defined above for full performance specified herein.

3.2.3.4.3.2	 Cool-Down Time

The equipment located in pressurized areas shall meet its specified performance within the cool-down time of 10 minutes when initially powered up after the cabin temperature has reached the full performance operating regions defined above.  The equipment located in unpressurized areas shall meet its specified performance within the cool-down time of 30 minutes when initially powered up at the most extreme ambient operating temperature as defined above for full performance specified herein.

3.2.3.4.4	 Combined Temperature Altitude Environment For Equipment In Pressurized Areas

Equipment shall withstand and be able to operate in a combined temperature altitude environment as specified in 3.2.3.3.1 and 3.2.3.4.1 above, and depicted in Figure 3.2.3.4.4-1.
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Figure 3.2.3.4.4-1 Temperature-Altitude Environment for Equipment in Pressurized Areas

 

3.2.3.4.5	 Combined Temperature Altitude Environment For Equipment In Unpressurized Areas

�Equipment shall withstand and be able to operate in a combined temperature altitude environment as specified in 3.2.3.3.2 and 3.2.3.4.2 above, and depicted in Figure 3.2.6.4.5-1.

Figure 3.2.3.4.5-1 Temperature-Altitude Environment for Equipment in Unpressurized Areas

3.2.3.5	Thermal Shock

Equipment shall withstand without damage and operate when exposed to the variation of ambient temperature of 10°C per minute through the full performance and degraded performance operating temperature ranges.  Equipment performance and physical characteristics may be degraded during thermal shock conditions.

3.2.3.6	 Humidity

Equipment shall withstand without damage and provide specified performance when subjected to humidity conditions herein.  Fogging on the inside of the cover glass of instruments shall not occur.

3.2.3.6.1	 Equipment In Pressurized Areas

Equipment shall withstand and operate when exposed to humidity equal to and less than 95% without condensation.  In the non-operational state, the equipment shall withstand the effects of moisture levels up to 95% relative humidity, including conditions wherein condensation takes place in and on equipment.

3.2.3.6.2	Equipment In Unpressurized Areas

Equipment shall withstand humidity up to 100%, including conditions wherein condensation takes place in and on the equipment.  The equipment shall withstand the above conditions during operating and non-operating conditions.

3.2.3.7	 Salt atmosphere

Equipment in an unpressurized area shall withstand and show no deterioration, in both operating and non-operating conditions, when subjected to repeated exposure to salt-sea atmosphere at 35°C.  A sea-salt atmosphere is defined as a finely divided, wet, dense fog composed of a 5.1% solution of sodium chloride (containing not more than 0.1% sodium iodide, and not more than 0.5% total impurities) in distilled water having a pH between 6.5 and 7.5.  Repeated exposure is defined as alternating 24 hours of exposure followed by 24 hours of drying for a period of at least 96 hours.  A dense fog is defined as one in which from .5 to 3 milliliters of salt water an hour will be collected by an 80 square centimeter collector at any location in the vicinity of the equipment.  Previous data or analysis concerning materials or protection methods employed can be used to validate this requirement.

3.2.3.8	Sand And Dust

Equipment shall withstand exposure to sand and dust particles under both operating and non-operating conditions.  Previous data or analysis concerning materials and filtering employed can be used to validate this requirement.

3.2.3.9	Fungus

Equipment shall withstand exposure to fungus growth as encountered in tropical climates under both operating and non-operating conditions.  Previous data or analysis concerning materials employed can be used to validate this requirement.

3.2.3.10	Explosive Atmosphere 

When operating in an explosive atmosphere, at ambient pressures from sea level to 30,000 ft. altitude, equipment shall not cause ignition of the explosive atmosphere.  An explosive atmosphere is defined as a mixture of air (with a water vapor dew point of 10°C or lower) and either n-hexane (normal hexane) of at least 95% purity at a fuel weight calculated to be 3.8% by volume of the total atmosphere or JP-4 at a concentration which requires the minimum energy for ignition.  Previous data or analysis concerning materials employed may be used to validate this requirement.

3.2.3.11	 Shock

The equipment, as installed, shall withstand the shock conditions in the following paragraphs.  Each shock condition shall have duration of 11 +/-1 milliseconds.  Previous data or analysis can be used to validate these requirements.

3.2.3.11.1	 Mounting Base (Crash Safety) Conditions

With excursion stops or bumpers in place and with maximum rated load applied in a normal manner, the mounting base, individual isolators, or other attaching devices shall withstand at least 12 impact shocks of 20g consisting of two shocks in opposite directions along each of three mutually perpendicular axes.  Bending and distortion shall {be permitted; however, there shall be no failure to the attaching joints, and equipment or dummy load shall remain in place.  Equipment mounted on the fuselage is excluded from this requirement.

3.2.3.11.2	 Equipment (Functional) Conditions

Equipment (with vibration isolators in place, if any) shall not suffer damage or subsequently fail to provide the performance specified when subjected to the following shock levels, consisting of three shocks in opposite directions along each of the three mutually perpendicular axes.

3.2.3.11.2.1	Equipment Mounted In The Fuselage

Equipment mounted within the fuselage shall withstand 18 impact shocks up to 10g.  

3.2.3.11.2.2	 Equipment Mounted On The Fuselage

Equipment mounted on the fuselage shall withstand 18 impact shocks up to 10g.  Equipment mounted on the fuselage must be able to survive expected operating loads.  These include aerodynamic loads, landing loads, gusts, thermal, etc.  Equipment back-up structure shall be sufficient to react to these loads without damage.

3.2.4	EO/IR Detection System TEMPEST Tests.

Testing of equipment shall be in accordance with NSTISSAM TEMPEST 2-95 Level 2 and NACSIM 5112, with NACSEM 5201 and NACSIM 5203 used as guidance.  

3.2.5	Human Factors

3.2.5.1	Human Engineering

The Government will conduct operator and maintainer usability test and human engineering compliance test.  Therefore, MIL-STD-1472F and JSSG-2010 should be used as a guide for human engineering requirements of equipment design and equipment lighting should follow MIL-L-85762A as a guide.  Equipment lighting should follow MIL-L-85762A, MIL-S-22885 and MIL-STD-411 as a guide.  For displays, the MIL-L-85762 addresses daylight readability for displays and annunciators. For lighted pushbutton switches, the reference is MIL-S-22885 and MIL-STD-411 for alerting indicators (has criteria for advisories as well).  The current spec for lighted control panels is MIL-P-7788 (currently also known as SAE 7788).

3.2.5.2	Controls and Displays

EO/IR Detection System operator controls shall provide tactile feedback and be capable of operations with a gloved hand using a summer flyer’s glove Type GS-FRP-2 in accordance with MIL-DTL-81188 or equivalent.

3.2.5.3	System Lighting and Marking

EO/IR Detection System equipment requiring crew interaction and/or control during flight operations shall provide applicable markings and indications that are easily readable and discernable under all illumination environments from full daylight to full darkness;

All markings shall be maximized and of the same font size;

The minimum spacing between characters in all markings shall be one stroke width

All equipment and control panels with associated internal lighting requirements shall be designed for 5 VAC, 400Hz lighting input power.

Panel lighting shall have a uniform color appearance for like colors;

Panel lighting shall have a uniform luminance among different colors with the luminance ratio not exceeding 2:1;

Panel lighting shall not have visible flickering;

Minimum key luminance for a night setting shall be 0.05 foot-lamberts (fl);

When lighted, all legends shall appear of uniform brightness without hot spots;

When input voltage is adjusted between 0-5 VAC, the legend brightness shall increase and decrease uniformly.  Panels shall be dimmable to “OFF”, in a smooth, continuous manner.

Measurements are taken in accordance with MIL-P-7788.  Dimming for warnings, cautions, and advisories shall conform to the requirements set forth in MIL-STD-411.

3.2.5.4	Viewing Angle

Panels and displays shall be readable with a minimum viewing angle based on a 150 degree cone, + 75 degrees off a perpendicular to the center of the display or panel under all ambient lighting conditions.

Warning, caution and advisory indicators, as well as Specular surfaces, such as flat panel AMLCDs, CRTs, readout display windows, and instrument glass shall have anti reflective coatings IAW MIL-C-14806.  Daylight readability (Combined High Ambient Contrast) shall conform to MIL-L-85762. Color uniformity shall be maintained within viewing cone. The display shall not exhibit gray shade inversion (reversal) or color shift within viewing cone.
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