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1.0
SCOPE TC "1.0
SCOPE" \f C \l "1" 
This specification establishes performance, design and verification requirements for the AC-130U Gunship Aircraft, hereinafter referred to as Gunship or AC-130U.  These requirements shall form the basis for development and design of modifications to the basic C-130H aircraft to fulfill AC-130U mission objectives.  This document shall be used as the basis for design, development, and fabrication of, or modification to, any equipment and software, as applicable, for the AC-130U system.  Any development or equipment modification shall be kept to the minimum necessary to meet the requirements of this specification.  All elements and configuration items of the system shall conform to the requirements contained herein.

1.1
Basic C-130H Aircraft TC "1.1
Basic C-130H Aircraft" \f C \l "1" .  The basic C-130H Aircraft is defined by Lockheed Model Specification ER/S-7103M-44 and is made part of this gunship specification by reference.

1.2
Gunship Requirements TC "1.2
Gunship Requirements" \f C \l "1" .  The scope of this specification shall be limited to specific definition of modifications required to the basic C-130H aircraft and definition of AC-130U mission related requirements.

2.0
APPLICABLE DOCUMENTS TC "2.0
APPLICABLE DOCUMENTS" \f C \l "1" 
2.1
Applicability TC "2.1
Applicability" \f C \l "1" .  The documents referenced in Sections 3.0 and 4.0 of this specification form a part of this specification only to the extent specified herein.  Subtier documents referenced within the cited documents shall not be applicable to this specification unless the subtier documents are specifically referenced within this specification.  Subtier documents may be used for guidance.  The issue which applies under the contract shall be: a) For existing equipment: the issue in effect at the time of the current design; b) For new or modified equipment: the issue specified below.

2.1.1
Government Documents TC "2.1.1
Government Documents" \f C \l "1" .

SPECIFICATIONS


Military




MIL-C-005011B(1)

21 June 1977
Charts:  Standard Aircraft Characteristics and

  Performance, Piloted Aircraft (Fixed Wing)




MIL-B-5087B(3)

24 December 1984
Bonding, Electrical and Lightning Protection, for

  Aerospace Systems




MIL-E-5400T(2)

 9 May 1986
Electronic Equipment, Aerospace, General Specification

  for




MIL-H-5440G(1)

14 September 1979
Hydraulic Systems, Aircraft, Types I and II, Design and

  Installation Requirements for




MIL-M-5920D

 7 September 1971
Military Specification Manuals, Technical, Sample Basic

  Weight Checklist and Loading Data

MIL-E-6051D(1)

 5 July 1968
Electromagnetic Compatibility Requirements, Systems




MIL-A-6224E

7 June 1976
Antenna Systems for UHF Airborne Communication

Equipments, General Specification for Design of




MIL-A-6271C

7 June 1976
Antenna VHF Airborne Communication Equipment, General

Spec for Design for




MIL-L-6503H

2 April 1975
Lighting Equipment, Aircraft, General Specification




MIL-I-6870E

29 August 1979
Inspection Program Requirements, Non-Destructive for

Aircraft and Missile Materials and Parts




MIL-E-7016F(1)

18 March 1981
Electric Load and Power Source Capacity, Aircraft,

Analysis of




MIL-F-7179F(1)

20 May 1985
Finishes, Coatings and Sealants for the Protection of

Aerospace Weapon Systems




MIL-P-7788E(1)

16 April 1979
Panels, Information, Integrally Illuminated




MIL-I-8500D

25 March 1980
Interchangeability and Replaceability of Component

Parts for Aerospace Vehicles




MIL-F-8785

1 September 1954

Amendment 4

17 April 1959
Flying Qualities of Piloted Airplanes




MIL-A-8892(1)

16 November 1971
Airplane Strength and Rigidity, Vibration




MIL-A-8893

31 March 1971
Airplane Strength and Rigidity, Sonic




MIL-P-9024G

6 June 1972
Packaging, Materials Handling and Transportability,

System and System Segments, General




MIL-A-9080

2 February 1954
Antenna Liaison Communication Equipment, General

Specification for Design of




MIL-A-9410(1)

18 June 1954
Antennas, FM Communication Equipment, General

Specification for




MIL-M-18012B(2)

22 September 1986
Markings for Aircrew Displays, Design and

Configuration of




MIL-D-19326G

1 October 1985
Design and Installation of Liquid Oxygen Systems in

Aircraft, General Specification for

MIL-W-25140B

31 October 1977
Weight and Balance Control System (for Aircraft and

Rotorcraft)




MIL-E-25499C(1)

27 August 1975
Electrical Systems, Aircraft, Design and Installation

of, General Specification for




MIL-A-25730C

 7 June 1976
Antenna Subsystems for Airborne Identification and

 Navigation Equipments, General Specification for




MIL-P-26292C(3)

15 June 1972
Pitot and Static Pressure Systems, Installation and

Inspection of




MIL-T-29053B

15 June 1981
Requirements for Training System Development




MIL-C-81774A(1)

11 December 1976
Control Panel, Aircraft, General Requirements for




MIL-L-85762

24 January 1986
Lighting, Aircraft, Interior




MIL-D-87213

18 September 1984


Displays, Airborne, Electronically/Optically Generated



STANDARDS


Military


MIL-STD-130F(2)

 1 May 1986
Identification, Marking of US Military Property




MIL-STD-143B

12 November 1969
Standards and Specifications, Order of Precedence for

the Selection of




MIL-STD-203F

28 December 1973
Aircrew Station Controls and Displays for Fixed Wing

Aircraft




MIL-STD-210B

15 December 1973
Climatic Extremes for Military Aircraft




MIL-STD-411D(1)

30 August 1974
Aircrew Station Signals




MIL-STD-454K(1)

29 August 1986
Standard General Requirements for Electronic Equipment




MIL-STD-461B

1 April 1980
Electromagnetic Interference Characteristics,

Requirements for Equipment

MIL-STD-462(2)

1 May 1970
Electromagnetic Interference Characteristics,

Measurement of




DOD-STD-480A(1)

29 December 1978
Configuration Control, Engineering Changes,

Deviations and Waivers




MIL-STD-783D

18 December 1984
Legends for Use on Aircrew Stations and on

Airborne Equipment




MIL-STD-810D(1)

31 July 1986
Environmental Test Methods and Engineering

Guideline




MIL-STD-833(2)

3 April 1972
Minimization of Hazards of Electromagnetic

Radiation to Electroexplosive Devices




MIL-STD-850B(1)

23 November 1984
Aircrew Station Vision Requirements for

Military Aircraft




MIL-STD-872(1)

6 September 1973
Test Requirements for and Procedures for

Aircraft Engineering Ground and Ditching

Escape Procedures




MIL-STD-882B

30 March 1984
System Safety Program Requirements




MIL-STD-883C(4)

29 November 1985
Test Methods and Procedures for

Microelectronics




MIL-STD-884C

25 April 1975
Electronically or Electro Optically Generated

Displays for Aircraft Control or Combat Cue

Information




MIL-STD-1295A

26 June 1984
Human Factors Engineering Design Criteria for

Helicopter Cockpit Electro Optical Display

Symbology




MIL-STD-1374A

30 September 1977
Weight and Balance Data Reporting Forms for

Aircraft




MIL-STD-1379C(1)

6 October 1986
Military Training Programs




MIL-STD-1472C(2)

10 May 1984
Human Engineering Design Criteria for Military

Systems, Equipment and Facilities




MIL-STD-1515A(3)

24 June 1983
Fastener Systems for Aerospace Applications




MIL-STD-1553B(2)

8 September 1986
Aircraft Internal Time Division Command

Response Multiplex Data Bus

MIL-STD-1568A

24 October 1979
Materials and Processes for Corrosion Prevention and

Control in Aerospace Weapons Systems




MIL-STD-1587B

30 November 1984
Materials and Processes Requirements for Air Force

Weapon Systems




MIL-STD-1589C

6 July 1984
Jovial (J73)




MIL-STD-1599(2)

30 April 1986
Bearings, Control Systems Components and Associated

Hardware Used in the Design and Construction of Aerospace Mechanical Systems and Components




MIL-STD-1750A(1)

21 May 1982
16-Bit Computer Instruction Set Architecture




MIL-STD-1757A

20 July 1983
Lightning Qualification Test Techniques for Aerospace

Vehicles and Hardware




MIL-STD-1787

10 December 1984
Aircraft Display Symbology




MIL-STD-1815A

22 January 1983
Ada Programming Language




DOD-STD-1795

30 May 1986
Lightning Protection of Aerospace Vehicles Hardware




DOD-STD-2167

4 June 1985
Defense System Software Development




MS25271F

10 December 1981
Relay 10 amp, 4 PDT, Type I, Hermetically Sealed,

Solder Hook




MS33558C(1)

11 April 1986
Numerals and Letters, Aircraft Instrument Dial,

Standard Form of



OTHER DOCUMENTS

Federal Regulation Air Contaminants

29 CFR 1910




AFSC DH 1-3
Human Factors Engineering




AFSC DH 1-4
Electromagnetic Compatibility




AFSC DH 1-6
System Safety




AFSC DH 1-X
Checklist of General Design

AFSC DH 2-1
Airframe Crew Station and Passenger Accommodations




AFSC DH 2-2
Crew Station and Passenger Accommodations




AFSC DH 2-8
Life Support




AFR 50-8
Policy and Guidance for Instructional Set Development




AFR 66-14
Equipment Maintenance Policies, Objectives, and Responsibilities




AFOSH 48-19
Hazardous Noise Program




AFR 800-12
Acquisition of Support Equipment




MAC Reg 55-130
C-130 Aircrew Operational Procedures




MIL-HDBK-336-1

25 Oct 1982
Survivability, Aircraft, Non-nuclear, General Criteria




ASD/ENA-TR-80-3

May 1980
MIL-STD-462 Application Note, Identification of

Broadband and Narrowband Emissions




ASD/AFZE-87-1
System Specification, AC-130U Replacement Gunship Program




ASD-TR-82-5012
Handbook of Military Aircraft Design Normal Load 

Factor Exceedance Data




AFAL-TR-73-400

November 1973
USAF Standard Code Generator/Code Control Panel


for Laser Guided Weapons - Final Report




WADD-TR-60-814
Audio Warning Signals for USAF Weapon

Systems




NASA Ref Pub 1024





NACSEM 5112(RP-1)

April 1975
Non-Stop Evaluation Techniques

(Reprint June)




NACSEM 5203

30 June 1982
Guidelines for Facility Design and

  Red/Black Installation




MIL-HDBK-1553(1)

24 September 1986
MIL-STD-1553 Multiplex Applications

Handbook




AFOSH STD-161-8
Occupational Health Permissible Exposure

Limits for Chemical Substances




OSHA STD-1010-1000
Air Contaminants




TO-1-1-4
Exterior Finishes, Finishes and Markings




TO-1C-130(A)U-2-10
Maintenance Instructions, Utility Systems

AC-130U Aircraft

TO-1C-135(K)A-1,

App. A-1-1
Flight Manual Supplement, Performance Data

KC-135A




TO-1C-130H-2
Maintenance Instructions, AC-130H Aircraft




TO-14P3-1-131
Aircrew Chemical Defense Ensemble




TCTO 1C-130-1063
Fuel Tank Inerting and Explosion Suppression




TCTO 1C-130-1068
Flight Data Recorder




TCTO-1C-130-949
Installation, Aerial Refueling System




TCTO-1C-130-998
Emergency Locator Transmitter




TCTO-1C-130H-538
Exterior Lighting System




NATO STANAG 3350
Video Standards for Aircraft Systems Application




SS326001

16 April 1986
Prime Item Development Specification for AN/ALR-56M

Radar Warning Receiver




660146

14 May 1986
Procurement Specification for AN.APR-46A Panoramic

Receiver




69604-1

Rev. B

January 1987
Prime Item Development Specification for AN/AAR-44

Infrared Warning Receiver




2625300

1 March 1985
Prime Item Functional Specification for AN/ALQ-172(V)1

Radio Frequency Counter Measures System




CP64019

4 January 1977
Prime Item Development Specification for AN/ALE-40(V)

Countermeasures Dispensing System




2.1.2
Non-Government Documents TC "2.1.2
Non-Government Documents" \f C \l "1" .

ER/S-7103M-44

26 February 1987
Lockheed Model Specification for C-130H

Aircraft




ER-S-6450M

Dated 1 November 1963

Revised 28 January 1964
Manufacturer's Model Specification for

the Lockheed Hercules Extended Range

Air Research and Rescue Airplane, Fiscal

Year 1964, HC-130H

3.0
REQUIREMENTS TC "3.0
REQUIREMENTS" \f C \l "1" 
3.1
System Definition TC "3.1
System Definition" \f C \l "1" .  The AC-130U aircraft system shall consist of the basic C-130H air vehicle, air vehicle modifications, avionics, armament, fire control, computer programs, and other data, spares, and personnel as required to assure that the aircraft can accomplish its intended role.  The major configuration items of the AC-130U aircraft system are:

a. Airborne System Elements

(1) Basic C-130H Air Vehicle

(2) Air Vehicle Modifications

(3) Avionics/Fire Control

(4) Computer Programs

(5) Armament

b. Non-Airborne System Elements


The gunship shall be compatible with required operational facilities.

(1) Airfield Pavements.  The gunship shall be compatible with heavy load pavement design consisting of heavy aircraft runway length, width, shoulder treatment, and overrun areas.

(2) Fuel Dispensing.  The aircraft shall be compatible with existing hydrant and truck fuel dispensing systems.

(3) Land Facilities.  The gunship shall be compatible with the following operational land facilities.

(a) Crew readiness buildings

(b) Squadron operations facilities

(c) Weather and tower control

3.1.1
General Description TC "3.1.1
General Description" \f C \l "1" .  The AC-130U aircraft system will be developed to operate with a high level of efficiency, accuracy, and reliability during operations as a tactical attack and reconnaissance aircraft in support of both conventional and Special Operations Forces (SOF) missions.  The aircraft will operate in adverse weather and combat conditions/environments.  It shall consist of:  (a) the C-130H airframe as defined in ER/S-7103M-44, (b) an avionics system and other modifications described herein to allow the performance of the Gunship missions, (c) armament, and (d) enhanced survivability.

TABLE I.  A/C-130U AIRCREW & STATIONS TC " I
A/C-130U Aircrew & Stations" \f T \l "1" 


Flight






 Deck 







BMC







Rest






Cabin







Cargo






 Area









AC-130U Aircrew & Stations












 1.
Pilot *
1c




 2.
Copilot *
2c




 3.
Flight Engineer *
3c




 4.
FCO *

1c



 5.
EWO *

2c



 6.
Radar Nav *

3c



 7.
TV *

4c



 8.
IR *

5c



 9.
Fwd Observer/Scanner/Gunner *


1c


10.
Aft Observer/Scanner *



1

11.
105mm Case Puller *



2

12.
105mm Loader *



3

13.
105mm Breach Operator and 40mm Loader *



4

14.
C-130 Navigator/Aircrew #15 T/O & LDG.
4c




15.
Flight Instructor
5




16.
BMC Growth Station 

6c



17.
25mm Gun/Aircrew #10 Alternate



5

18.
Rest Cabin Fwd Row RT/Aircrew #9 Enroute 


2c


19.
Rest Cabin Fwd Row LT/Aircrew #10 Enroute


3c


20.
Rest Cabin Mid Row RT/Aircrew #11 Enroute


4c


21.
Rest Cabin Mid Row LT/Aircrew #12 Enroute


5c


22.
Rest Cabin Bunk/Auxiliary Flt Engr. Enroute


8


23.
Bunk Seat #1/Auxiliary Pilot T/O & LDG
6c




24.
Bunk Seat #2/Auxiliary Pilot T/O & LDG
7c




25.
Bunk Seat #3/Auxiliary Flt. Engr T/O & LDG
8c




26.
Flt Deck Bunk Lower/Auxiliary Pilot Enroute
9




27.
Flt Deck Bunk Upper/Auxiliary Copilot Enroute
10




28.
Bench Seat #1

7



29.
Bench Seat #2

8



30.
Folding Seat - FCO Instructor/Aid

9



31.
Cargo Ramp Takeoff Seat #1/Aircrew #10 T/O


6c


32.
Cargo Ramp Takeoff Seat #2/Aircrew #11 T/O


7c


33.
Cargo Ramp Takeoff Seat #3/Aircrew #12 T/O


8c


34.
Cargo Ramp Takeoff Seat #4/Aircrew #13 T/O


9c


* =
regular crew, Total = 13 (+3 auxiliary = 16)

c =
crashworthy seat, Total = 22

3.1.1.1
Air Vehicle TC "3.1.1.1
Air Vehicle" \f C \l "1" .  The basic air vehicle shall be a modification of the in-production C-130H (herein referred to as the basic aircraft or basic C-130H)

in the configuration defined by ER/S-7103M-44.  The air vehicle requirements presented herein concentrate on the changes to this basic airframe.

3.1.1.2
Avionics TC "3.1.1.2
Avionics" \f C \l "1" .  The avionics system shall include, as a minimum the equipments necessary  to provide the functions shown in Figure 1.  The avionics equipment shall be interfaced to function as a system(s) with a high level of efficiency, accuracy, and reliability.  The aircrew shall function as an integral and controlling part of the avionics system.  Orderly degradation of capability shall be provided by means of automatic regression and operator selection of back-up modes.  The AC-130U avionics system shall provide, as a minimum, for the following capabilities:  precision autonomous navigation, effective threat warning and self defense, reconnaissance, and precision weapon delivery/fire control.  Lighting and power supplies compatible with the use of Night Vision Goggles (NVGs) shall be provided at selected crew positions where the use of NVGs will enhance mission capability.  "Master-ON-OFF" switches shall be provided at system operator stations for control of LRUs which do not have dedicated controls.  Circuit breakers alone are not sufficient for this requirement as stated in paragraph 3.2.7.1 of MIL-E-25499.  The avionics system shall make maximum use of off-the-shelf avionics equipment where it will not adversely affect capability, Reliability and Maintainability (RM).  When performance is not degraded preference shall be given to equipment being used in, or being added to, other USAF SOF aircraft (MC-130E/H, AC-130H (improved), MH-53J (Pave Low III Enhanced), CV-22, etc.) where such equipment can be shown to be supportable for the life of the AC-130U.

3.1.1.3
Personnel TC "3.1.1.3
Personnel" \f C \l "1" .  Personnel requirements shall include all aircrew members.  In minimizing life cycle costs, personnel resource requirements shall be optimized through appropriate system design.  The gunship shall provide a man-machine relationship design compatible with the human characteristics of the personnel that will operate and maintain the aircraft in operational use.

3.1.1.3.1
Gunship Crew TC "3.1.1.3.1
Gunship Crew" \f C \l "1" .  The primary gunship crew shall consist of the regular crew shown in Table I.  Alternate stations and stations for additional crew members are also provided as shown in Table I.  Primary and alternate crash worthy seating shall be as shown in Table I for the regular and auxiliary crew members.

3.1.1.4
Major Component List TC "3.1.1.4
Major Component List" \f C \l "1" .  Components of the AC-130U shall be identical to the basic C-130H, except for the following modifications and additions:

a. C-130H Airframe Subsystem Modifications:

1. Structure modifications

2. Fuel subsystem

3. Environmental control subsystem

4. Electrical power subsystem

5. Hydraulic power subsystem

6. Lighting subsystem

b. AC-130U Gunship mission subsystems

1. Mission computers

2. Data transfer unit

3. Computer programs

4. Data bus

5. Fire control subsystem

6. Battle management center

7. Radar

8. Infrared detection set

9. All light level television

10. Armament subsystem

11. Armor protection system

12. Defensive system

13. Communications, navigation, identification

14. Crew accommodations

15. Antennas

16. Self-test/built-in-test/integrated diagnostics

3.1.2
Missions TC "3.1.2
Missions" \f C \l "1" .  Missions include but are not limited to close air support; troops in combat mission; perimeter/airbase defense; convoy, helicopter, train or naval escort; air interdiction; reconnaissance/armed reconnaissance, surveillance; search and rescue support; limited airborne command and control; forward air controller operations; and other special operations support missions.  Two representative operational mission scenarios are provided in Appendix IV to allow assessment of aircraft (A/C) performance.

3.1.3
Threat TC "3.1.3
Threat" \f C \l "1" .  The threats to the AC-130U include the full spectrum of blue, red, and gray infrared (IR), radar, and radar guided Surface-to-Air Missiles (SAMs); radar and optical Anti-Aircraft Artillery (AAA); airborne interceptors armed with radar and IR Air-to-Air Missiles (AAMs); armed helicopters equipped with IR AAMs; rockets, anti-tank guided missiles, and guns.  These threats may be directed by an integrated air defense system that includes a redundant command and control network; ground and airborne radars; passive electronic detection systems; and visual observers.  The threat is specified in Appendix I.

3.1.4
System Diagram TC "3.1.4
System Diagram" \f C \l "1" .  See Figure 1.

3.1.5
Interface Definition TC "3.1.5
Interface Definition" \f C \l "1" .  The functional and physical interfaces between the air vehicle, avionics subsystem, and armament, as well as the internal interfaces within the avionics subsystem, shall be defined and controlled.  These interfaces shall include, but not be limited to, mechanical, electrical (power and signal wiring), cockpit controls and displays (including instrument panels and center console), aircraft sensors/avionics system, engine data signals/avionics system, environmental (including cooling, vibration, acoustic, shock, EMI/EMC), lighting, armament, antenna locations, alignment/boresighting provisions, airframe structure, and critical cable lengths.
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Figure 1.  System Functional Diagram TC " 1
System Functional Diagram" \f F \l "1" 
3.1.5.1
Operational Support Equipment TC "3.1.5.1
Operational Support Equipment" \f C \l "1" .  The components of the gunship shall be compatible with the operational support equipment required for servicing, handling, and ground maintenance of the aircraft during operational usage.

3.1.6
Government-Furnished Property (GFP) TC "3.1.6
Government-Furnished Property (GFP)" \f C \l "1" .  The gunship shall be compatible with the GFP identified in the GFP list.

3.1.6.1
Government-Furnished Property List TC "3.1.6.1
Government-Furnished Property List" \f C \l "1" .  The Government-Furnished Property (GFP) equipment utilized in the aircraft consists of the equipment referenced in DD-610 attachment to contract.

3.1.7
Operation and Organizational Concept TC "3.1.7
Operation and Organizational Concept" \f C \l "1" .  To accomplish the special operations missions the AC-130U will be required to operate worldwide in terrain and climatic extremes, as defined in this specification.  Mission scenarios will be varied and equipment installed on the AC-130U shall contribute to mission effectiveness and survivability.

3.1.7.1
Useful Life TC "3.1.7.1
Useful Life" \f C \l "1" .  The useful life of the system shall be 20 years.  Useful life, as used in this paragraph, refers to the time span which the AC-130U will be part of the inventory of the US Air Force.

3.1.7.1.1
Service Life TC "3.1.7.1.1
Service Life" \f C \l "1" .  New, modified and affected structure shall be designed to achieve a service life of 30,000 hours using the mission spectrum as defined in Appendix IV.

3.2
System Performance TC "3.2
System Performance" \f C \l "1" .

3.2.1
Performance Characteristics TC "3.2.1
Performance Characteristics" \f C \l "1" .  The Gunship system shall have the capability to perform operational missions as defined in Appendix IV.  Specifically, the Gunship system, when configured in accordance with paragraph 3.1, shall meet the operational employment requirements of Appendix IV and paragraph 3.1.2.

a. Mission rules shall be in accordance with MIL-C-5011 as modified in Appendix IV.

b. Basic mission performance and configuration development shall be based upon the use of a KC-135A tanker, as described in T.O. IC-135(k)A-1, Appendix A-1-1, or a KC-10 tanker.  Tanker speed and altitude limits shall be complied with.

3.2.1.1
Air Vehicle Performance TC "3.2.1.1
Air Vehicle Performance" \f C \l "1" .  The AC-130U shall have the capability to perform a 40 minute loiter during the combat operation phase of the CAS mission as defined in Appendix IV of this specification.  The aircraft shall be configured with a full complement of ammunition and the maximum takeoff weight shall not exceed 155,000 pounds.  The aircraft speed for nominal gun operation for the combat operation phase shall be 200 KTAS.  The AC-130U shall have the capability to perform a 250 minute loiter during the defensive operation phase of the SOF mission as defined in Appendix IV of this specification.  The aircraft shall be configured with a full complement of ammunition and the maximum takeoff weight shall not exceed 175,000 pounds.  The aircraft speed for nominal gun operation for the defensive operation phase shall be 170 KTAS.  The ballast fuel associated with aircraft zero fuel weight shall be neglected in the performance calculations which show compliance to the above requirements.  The aircraft shall have a minimum of 10,000 pounds of 

reserve fuel at all refuel points, as they apply to the SOF mission, in addition to any other requirement for the purpose of calculating mission performance.  Stability and control and flying qualities characteristic of the aircraft are to be in accordance with the requirements of MIL-F-8785 for a class 2 airplane with deviations 144, 145, 146, 155, 156, 157, 164 from ER-S-6450M.
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3.2.1.2
Avionics Performance TC "3.2.1.2
Avionics Performance" \f C \l "1" .  The avionics used in the AC-130U system shall provide the aircraft crew with the information and guidance required to perform the AC-130U mission.  The avionics equipment shall be interfaced to function as an integrated system(s)except the defensive avionics system which is to operate as an autonomous defensive system interactive with the Electronic Warfare Officer (EWO); however, the aircrew is intended to function as an integral and controlling part of the avionics system.  The avionics system, excluding the navigation system, shall be fully operational in any system operating mode after a warm-up time of 10 minutes.  The GPS/INS platforms shall be so located as to provide local attitude reference for continuous in-flight update of gun/sensor alignment.  Means to maintain the boresight of navigation/sensor equipment during 

maintenance actions shall be provided.  The AC-130U system shall be designed to make use of the Computer Aided Mission Planning System (CAMPS).  Means shall be provided to easily and quickly erase while in flight: (a)all navigation reference points including the parameters listed in paragraph 3.2.1.2.1.3; (b) all secure speech encoding information listed in paragraph 3.7.2.10; (c) all IFF encrypting data listed in paragraph 3.7.2.12; (d) communication plans; and (e) all magnetic recordings.


(Text deleted by P208)
3.2.1.2.1
Navigation TC "3.2.1.2.1
Navigation" \f C \l "1" .  The avionics system shall provide the AC-130U aircraft with a self-contained navigation capability.  The navigation sensors shall be integrated so that a failure of a primary sensor will cause the system to automatically revert to alternate navigation sensors and/or subsystems and notify the aircrew that a failure has occurred and indicate the new mode of operation.  As long as either inertial navigation set is providing valid data, its output shall be used as a reference source for the navigation/fire control subsystem.  As a minimum, the avionics subsystem shall provide the AC-130U aircraft with Global Positioning System (GPS), dual inertials, air data/dead reckoning and dual TACAN navigation capabilities.  In addition to the system automatically reverting to an alternate navigation sensor or subsystem, a capability shall be provided that will allow the aircrew to manually select any navigation mode with the exception of GPS-TAS, GPS-DR and TAS-DR when an INS is available.  Capability shall be provided to enter, read out, and convert in latitude/longitude coordinates and Universal Transverse Mercator (UTM) coordinates.  UTM entry and display shall be full alpha/numeric.  The GPS/INS platforms shall be so located as to provide local attitude reference for each gun and each sensor.  The fire control system shall use this local attitude reference for continuous in-flight update of gun/sensor alignment.  Capability for in-flight update/recalibration of the air data system by reference to GPS/INS data shall be provided.


(Text added by P208)
TABLE II.  RESERVED TC " II
RESERVED" \f T \l "1" 
THIS PAGE INTENTIONALLY LEFT BLANK

3.2.1.2.1.1
Navigation Modes TC "3.2.1.2.1.1
Navigation Modes" \f C \l "1" .  As a minimum, the Gunship navigation system shall provide the following modes of operation.  Accuracy requirements shall be maintained when subjected to combined environmental conditions (temperature, vibration, and altitude, etc.) to which the AC-130U will be subjected.

c. Global Positioning System/Inertial Navigation Set 1 (GPS/INS1) and Global Positioning System/Inertial Navigation Set 2 (GPS/INS2).  This shall be the primary system navigation mode.  It shall provide a GPS position accuracy as stated below.  The INS(s) shall assist GPS navigation and, during GPS dropout, the INS(s) shall be used as a primary navigation source and shall assist GPS re-acquisition.  It shall provide an INS accuracy as stated below.

d. GPS.  This mode shall be used only if both INSs have failed and cannot provide valid data.  It shall provide a minimum system position accuracy of 15 meters CEP and 20 meters SEP.

e. INS1 or INS2.  This mode shall be used if the GPS has failed and cannot provide valid data.  This mode shall provide a system navigation accuracy of 0.8 nm/hr CEP for the first hour and 2.0 nm/hr of circular error on 95 percent of system flights completed (i.e., approximately one nm/hr CEP) for the second through the tenth hours without position updates.

f. Air Data/Dead Reckoning.  This mode shall be used when GPS and both INSs have failed.  True airspeed from the Air Data System (ADS), heading, attitude from either INS if available, computed magnetic variation and manually inserted wind velocity shall be used by the system for the air data/dead reckoning computations.  Vertical speed shall be set to zero in this mode.


(Text deleted by P208)
3.2.1.2.1.2
Navigation Update TC "3.2.1.2.1.2
Navigation Update" \f C \l "1" .  The avionics system shall have the ability to automatically and manually correct present position.  When an update is being performed by the operator, the mission computer shall display to the operator the difference between updated position and the on-board computer position for any navigation mode.  The operator shall be able to accept or reject the update.  If the update is accepted the difference shall be added to the computer position at the time of acceptance.  Capability to store at least two sets of update data shall be provided.  The operator shall be provided a means to compare both sets of update data and accept any set of data.  The following update modes shall be provided as a minimum:

a. From GPS

b. From either INS

c. Either electro-optical sensor supported by laser range

d. Either electro-optical sensor with radar range

e. Either electro-optical sensor with radar/barometric altitude measurement

f. Radar

g. TACAN

h. Visual overfly

i. Operator insert


NOTE:   "Either electro-optical sensor" means IDS or ALLTV

When in the automatic update mode, the system shall use the selected update mode unless the received data is deemed to be invalid as determined by subsystem fail word, fail discrete, or reasonability tests.  If the received data is judged by the system to be invalid, the system shall regress to another update mode dependent on equipment status, operator selected switchology, and data validity.  The order of the update priority shall be as shown above.  When GPS is not used, the system navigation accuracy with updates shall be improved over the non-updated position accuracy.

3.2.1.2.1.3
Navigation Reference Points TC "3.2.1.2.1.3
Navigation Reference Points" \f C \l "1" .   The ability to store and use a minimum of 500 reference points shall be provided.  Capability to enter reference points shall include manual insertion (latitude/longitude and alpha/numeric UTM coordinates), Data Transfer Module (DTM), and sensor store (reference paragraph 3.2.1.2.1.2) at the crew's option.  Reference point file shall be retained when aircraft power is removed and shall remain in memory until an operator action is taken to delete stored information.  Reference points may be used as waypoints, fixpoints, moving waypoints, threat avoidance areas/circles or targets.  Capability shall be provided for identification of each stored reference point or orbit.  The AC-130U avionics system shall provide nine moving waypoints, as a minimum, to permit aircraft rendezvous with moving targets, such as in-air refueling tankers, and automatic steering of sensors to stored targets.  Guidance/steering to any selected reference point or orbit shall be provided to the pilots.  Both manual and automatic sequencing shall be provided.

3.2.1.2.2
Guidance TC "3.2.1.2.2
Guidance" \f C \l "1" .

3.2.1.2.2.1
Enroute Guidance TC "3.2.1.2.2.1
Enroute Guidance" \f C \l "1" .   The Gunship system shall provide enroute guidance information to the pilot and copilot.  The various modes of enroute guidance are described in the following paragraphs.

3.2.1.2.2.1.1
Course Guidance TC "3.2.1.2.2.1.1
Course Guidance" \f C \l "1" .   The course guidance function shall provide two modes of operation; direct waypoint guidance and radial waypoint guidance.  Direct waypoint guidance shall compute a direct path between two specified waypoints and provide guidance to steer the aircraft along that path.  Radial waypoint guidance shall provide guidance to a selected waypoint along an operator specified fly-in radial.  The course guidance function shall have priority over the fly-to guidance function.

3.2.1.2.2.1.2
Fly-to-Guidance TC "3.2.1.2.2.1.2
Fly-to-Guidance" \f C \l "1" .   The fly-to guidance function shall provide guidance to fly the aircraft from the aircraft present position to the selected waypoint.  Upon initialization of this mode, a ground track equal to the bearing of the waypoint from the aircraft present position shall be established.  Guidance commands shall then be provided to steer the aircraft along this ground track.  This mode shall be utilized only if the course guidance function is not active.

3.2.1.2.2.1.3
Go-around Mode TC "3.2.1.2.2.1.3
Go-around Mode" \f C \l "1" .  A go-around mode shall be provided that automatically generates guidance commands back to an Initial Point (IP) in the event of a missed landing approach.  This mode shall minimize the distance traveled by the aircraft in order to re-establish the fly-in bearing to the IP.  The go-around mode shall be selected by the crew and the direction of turn shall be established by crew input.

3.2.1.2.2.1.4
Automatic Instrument Landing Approach (AILA) TC "3.2.1.2.2.1.4
Automatic Instrument Landing Approach (AILA)" \f C \l "1" .  Synthetically-generated instrument landing system approach guidance shall be provided for landing at uninstrumented fields.

3.2.1.2.2.2
Target Attack TC "3.2.1.2.2.2
Target Attack" \f C \l "1" .  The target attack mode shall provide guidance to the attack orbit around a chosen target as shown in Figure 2.  The steering and aiming information shall be developed as if the gun(s) were to be fired in the fixed mode.  In orbit, the computed impact point for the sensor, gun, ammunition combination shall be calculated and displayed for the pilot and the operator of the fire control function.

3.2.1.2.2.2.1
Approach Modes of Operation TC "3.2.1.2.2.2.1
Approach Modes of Operation" \f C \l "1" .  The approach solution requires several different modes of operation due to mission requirements, external aids, availability of targets, chart accuracies, etc.  The operator of the fire control function shall be provided the capability of using all the following modes interchangeably and in any order during the approach run:

g. Dead Reckoning Mode - The system shall use geodetic coordinates and aircraft flight information combined with selected standard parameters to solve for the approach path.

h. Sensor Direct Mode - Sensor Line-of-Sight (LOS) to target information shall be combined with aircraft attitude information and the selected orbit parameters to provide "steer-to" information which will bring the aircraft into the orbit at the required bank angle.  Range to target shall be used when available; otherwise, the regression mode shall use height above target.

i. Sensor Offset Mode - Sensor LOS to friendly force or IP shall be combined with offset direction and distance information to determine target position.  This shall then be used, as in the direct mode, to generate the "steer-to" guidance.

3.2.1.2.2.2.2
Attack Steering Modes TC "3.2.1.2.2.2.2
Attack Steering Modes" \f C \l "1" .  The following attack steering modes shall be provided:

j. Partial Sector Attack Circle Approach Guidance (PSACAG).  PSACAG, which is used to attack targets where threats are located within range of the attack orbit, shall be provided.  PSACAG would implement the attack geometry orbit in such a way that firing takes place only over a portion of the attack orbit, after which attack breaks off, the Gunship banks to the right to avoid threats, and reenters the attack orbit for additional firing while simultaneously avoiding the threat area.  PSACAG attack sector areas are input to the mission computer as part of the pre-flight mission data provided by the FCO.  Sectors may be modified during attack, as AAA positions are identified.

k. Offset Aim Point Guidance (OAPG).  OAPG, which is used for offset aim point firing when targets are not directly visible or identifiable, shall be provided.  An RF beacon or voice-linked information is used to establish the aim point in terms of an offset either from the beacon or an identifiable landmark.  OAPG will establish the target point and provide steering commands to the pilot to maintain the correct target aim point.

l. Slant Range Approach Guidance (SRAG).  SRAG, which is used for approach guidance to the attack geometry when slant range to target is specified, shall be provided.  SRAG ensures correct standoff against threat defenses will be maintained when in the attack orbit.

m. Horizontal Situation Indicator Approach Guidance (HSIAG).  HSIAG, which allows for quick entry into the attack geometry, shall be provided.

n. Bank Angle Approach Guidance (BAAG).  BAAG, which allows for smooth entry into the attack geometry, shall be provided.

3.2.1.2.3
Avionics System Capabilities TC "3.2.1.2.3
Avionics System Capabilities" \f C \l "1" .  The AC-130U modification shall enhance survivability of the AC-130U aircraft by providing a capability to penetrate at low altitude at night using natural terrain features, by reducing detectable emissions, to perform the Gunship target attack mission , and by the use of threat warning receivers and other defensive avionics equipment, as defined in this specification.  Penetration capability shall be provided by use of electro optical sensors and radar-provided displays which allows pilot manual control of the aircraft flight vector.



Figure 2.  Target Attack TC " 2
Target Attack" \f F \l "1" 
3.2.1.2.3.1
Offensive Avionics TC "3.2.1.2.3.1
Offensive Avionics" \f C \l "1" .  The offensive avionics shall provide a day/night/adverse weather reconnaissance and strike capability in all AC-130U operational modes.  The subsystem shall be spectrally complementary in order to maximize detection, recognition and identification of tactical targets.  The offensive avionics shall support the following operational modes.

a. Low-altitude flight

b. Navigation

c. Reconnaissance

d. Target acquisition

e. Target track/sensor hand-off

f. Fire control aiming

g. Firing, error correction, and damage assessment

h. Target hand-off to/from ground to air support groups (includes laser designation for guided munitions from other forces)

3.2.1.2.3.1.1
Low-Altitude Flight TC "3.2.1.2.3.1.1
Low-Altitude Flight" \f C \l "1" .  The avionics suite shall provide weather presentation to the crew so that severe weather may be avoided.  In addition, the avionics suite shall have a thermal imaging sensor that provides forward flight presentation to assist in low-altitude flight over all types of geography within the operational envelope of the aircraft.

3.2.1.2.3.1.2
Navigation Support TC "3.2.1.2.3.1.2
Navigation Support" \f C \l "1" .  All of the imaging sensors shall be capable of being used to provide navigation updates.  Updates shall be obtained by using sensor pointing angle readings or cursor selection of point on ground map imagery.  It is not required that both methods be available in each sensor.  When range data is available, it shall be used in arriving at a position update.

3.2.1.2.3.1.3
Reconnaissance TC "3.2.1.2.3.1.3
Reconnaissance" \f C \l "1" .  The sensor suite shall be usable for general area reconnaissance and surveillance.  Each electro optical (EO) sensor shall provide at least two fields of view (FOV) to support the mission.  The sensors shall have the range, resolution and FOV (both quantity and size) to support the use of the sensor(s) for reconnaissance.  Non EO imaging sensors shall provide selectible resolution modes to support the reconnaissance mission.  All EO and radar sensor imagery shall be recordable for ground analysis.

3.2.1.2.3.1.4
Target Acquisition TC "3.2.1.2.3.1.4
Target Acquisition" \f C \l "1" .  The sensors suite shall allow acquisition of the target area as well as tactical targets within the target area.  Each imaging sensor shall be capable of operating independently.  Loss of image or pointing control of one sensor shall not induce loss of image or pointing control of another sensor except when inter-sensor slaving is in effect.  The field of regard (FOR) and sensor resolution shall be such that expeditious sensor hand-off and sensor mode changes can be made between target search, acquisition, track, and weapons firing.

3.2.1.2.3.1.5
Target Track/Sensor Hand-Off TC "3.2.1.2.3.1.5
Target Track/Sensor Hand-Off" \f C \l "1" .  All fire control sensors shall be capable of tracking designated targets.  Each sensor shall be capable of independently tracking different targets.  The capability shall be provided to slave any directional sensor to the calculated LOS to a stored target or IP, a designated target or to the LOS of any other sensor.

3.2.1.2.3.1.6
Fire Control Aiming TC "3.2.1.2.3.1.6
Fire Control Aiming" \f C \l "1" .  The sensors shall be aligned and stabilized to the aircraft axis system.  All imaging sensor fields of regard (FOR) shall be unobscured for target acquisition and fire control off the left side of the aircraft.  Means shall be provided to automatically remove parallax in flight and store the corrections for at least ten nominal firing orbits.

3.2.1.2.3.2
Defensive Avionics TC "3.2.1.2.3.2
Defensive Avionics" \f C \l "1" .  The defensive avionics system shall be as specified in Appendix VI of this specification.

3.2.1.2.3.2.1
Integration TC "3.2.1.2.3.2.1
Integration" \f C \l "1" .  The defensive avionics system will not be integrated on the data bus except for RWR BIT, IRWR BIT, ALQ-172 BIT and RWR/IRWR stabilization data (e.g. aircraft attitude).  The OFP and CDP shall provide full SIT capability and functionality for both the FWD and AFT ALQ-172 systems via the 1553 bus.  However, the FWD system shall not be commanded to transmit its BIT results.  The SIT function shall display an "X" to indicate that the BIT data is not available from the FWD ALQ-172.  The AAR-44 will be integrated with the ALE-40 for discrete fire commands.

3.2.1.2.3.2.2
Standby Operation TC "3.2.1.2.3.2.2
Standby Operation" \f C \l "1" .  When the standby command is activated, normal signal processing shall occur; however, all transmitter radiation and expendable dispensing shall be inhibited.  After operation in standby for the warm-up time, the defensive system subsystems shall each be individually fully operational within 5 seconds of activating/commanding each subsystem to go to operate condition.

3.2.1.2.3.2.3
Reloadability TC "3.2.1.2.3.2.3
Reloadability" \f C \l "1" .  The defensive avionics subsystems (RFCM and production RWR) shall be reloadable on the flightline using a Memory Loader/Verifier (MLV).

3.2.1.2.3.3
Communication and Navigation Systems TC "3.2.1.2.3.3
Communication and Navigation Systems" \f C \l "1" .  The AC-130U communication and radio navigation shall provide safe flight operations, mission communications, and back-up navigation.  The airborne radio communication system shall perform the required communication functions and be compatible with other avionics equipment necessary to the mission and with the overall aircraft requirements.  This equipment, shall include dual UHF, dual VHF/AM-FM, SATCOM, and dual HF/AM-SSB radios, Secure Voice and data, Intercommunications System (ICS), Radar Beacon Transponder, dual TACAN/DME,  Dual ILS/VOR, IFF/SIF, UHF/VHF/ADF, LF/ADF, Marker Beacons, and Digital Data Terminals/printer(s) usable with all aircraft communication systems.  Control and display functions for normal operation of the communication/radio navigation equipments, except for the Intercom, HF radios, HF secure equipment and SATCOM secure equipment HF radios and intercom, shall be integrated in the control/display system.  The radios and equipments listed above shall have the capability of being operated simultaneously with a frequency offset without causing degradation of intelligible communications, equipment performance or security.


(Text modified by P208)

3.2.1.3
Armament TC "3.2.1.3
Armament" \f C \l "1" .  The armament suite for the AC-130U shall, as a minimum, consist of the following:

o. One (1) GAU-12/U 25mm (GE)

p. One (1) L-60 40mm (Bofors) (refurbished)

q. One (1) M-102 105mm (US Army)


All guns shall be trainable.  This gun suite shall be fully integrated into the AC-130U weapon system, and shall meet or exceed the performance requirements specified in Appendix III.  The integration of the guns shall include their mounting provisions, ammunition feed and handling systems, firing systems, ammunition storage, spent casing storage, power drive requirements, and all other considerations necessary for effective performance of the AC-130U mission.  Each ammunition handling/feed/storage system shall allow in-flight reloading, and shall permit the rapid selection and firing of at least two (2) different types of ammunition.

3.2.1.3.1
Fire Control System TC "3.2.1.3.1
Fire Control System" \f C \l "1" .  The AC-130U fire control subsystem shall use information provided by many subsystems.  The primary aiming information is based on a sensor line-of-sight to each target or cursored target.  In the Automatic fire control mode with a trainable gun (Ref 3.7.3.3.1) gun pointing angles shall be calculated by the mission computer.  In the Automatic mode with a fixed gun and the Semi-automatic mode (Ref 3.7.3.3.1) gun pointing information shall be furnished to the pilot (HUD) via the mission computer.  In the Manual Mode (Ref 3.7.3.3.1), the required gunline shall be determined empirically for a number of nominal conditions.  For the Automatic and Semi-automatic modes, corrections to the gunline are to be developed from changes in airspeed, angle of attack, yaw angle, attitude, altitude, ballistics, wind and misalignments.  In the Manual Mode, appropriate gun pointing angles and HUD settings shall be provided by use of precomputed lookup tables which will include, as a minimum for each gun, changes in HUD settings and gun pointing angles for different altitude, airspeed, and 

ammunition types, including compensation factors to account for wind conditions.  These tables shall be precomputed over the flight conditions and accuracies specified in 3.7.3.3.  The FCS shall be capable of generating the LOS to the target by using the LOS to a known point (friendly force or IP), range and bearing of target from that point, height above or range to that point and aircraft attitude.  Other methods such as the stored target position, height above target, present position and aircraft attitude shall be used.  In each case the LOS angles shall be made available so that other sensors can be slaved to that direction.  Capability to attack two targets, simultaneously, using different gun/sensor pairs, shall be provided.  The overall system fire control accuracy shall be as defined in Appendix III.  If an automatic changeover is made to an input data source with an attendant change in magnitude of any parameter supplied to the fire control solution causing 5 milliradians or greater change in the gun line, then firing shall be inhibited until manually reset.

3.2.1.4
System Lighting TC "3.2.1.4
System Lighting" \f C \l "1" .  The airframe shall be equipped with exterior and interior lighting systems.  The exterior lighting system shall consist of two independent subsystems, visible and near IR spectrum.  The interior systems shall be designed to be compatible with second and third generation NVGs in areas where NVGs are used as identified herein.

3.2.1.4.1
Night Refueling Lighting TC "3.2.1.4.1
Night Refueling Lighting" \f C \l "1" .  The UARRSI shall incorporate lighting as specified in TO 1C-130-949.

3.2.1.5
Controls and Displays TC "3.2.1.5
Controls and Displays" \f C \l "1" .  The controls and displays shall include a highly integrated suite of controls, displays, digital processors, and computer programs as appropriate.  It shall provide a man/machine interface for the aircrew which (a) optimizes management of the AC-130U system during its mission, and (b) minimizes hardware and crew size/workload by efficient integration design.  The controls and displays shall allow the aircrew to conveniently and simultaneously perform the AC-130U mission task.  The equipment as installed in the aircraft flight deck shall be usable when the aircraft is exposed to any lighting environment from night to full sunshine.  The equipment as installed in the aircraft non-flight deck areas shall be usable when the aircraft is exposed to any lighting from night to worst case lighting environment.  Monitoring and control of aircraft equipment and selection of appropriate data for presentation to the aircrew shall be designed to reduce aircrew workload.  Controls and displays shall be consistent with performance requirements for the mission systems and viewing distance.

3.2.1.5.1
Warning, Caution, and Advisory System TC "3.2.1.5.1
Warning, Caution, and Advisory System" \f C \l "1" .  Modifications to and newly developed portions of the warning, caution and advisory system shall comply with the general requirements of MIL-STD-411 except for paragraphs 4.1.2, 5.1.1.1, 5.1.1.4 through 5.1.1.7, 5.1.2.1, 5.1.3.1, 5.2.2, 5.2.3, 5.2.7, and 6.1 and AFSC DH2-2, except when it is in conflict with the requirement for NVG compatibility.  The system shall enhance night mission requirements, including the requirement to be optimized for third generation NVGs and compatible with second generation NVGs.  Fire warning displays shall incorporate tailored provisions of AFSC DH1-3, Design Note 2C5.

3.2.1.5.1.1
Illuminated Annunciators TC "3.2.1.5.1.1
Illuminated Annunciators" \f C \l "1" .  Illuminated annunciators shall be used, where applicable, within the cone of vision, for cataloging, and silent operation when displaying steady state conditions.  The illuminated annunciator subsystem shall include an indicator or lamp test circuit actuated by a single point, momentary "ON" type switch.  The test circuit shall provide an "ON" signal to all warning, caution, and advisory lights and, where possible, all subsystem circuitry.  This test indicator requirement also includes electronically displayed annunciators.  Warning lights and the subsystems they monitor shall not use the same power source.

3.2.1.5.1.2
Location TC "3.2.1.5.1.2
Location" \f C \l "1" .  Any new annunciators shall be located within a 30 degree cone of vision of the crew member with its axis being the horizontal vision line and its apex at the design eye location.

3.2.1.5.1.3
Performance Characteristics TC "3.2.1.5.1.3
Performance Characteristics" \f C \l "1" .  The contrast ratio as defined in MIL-D-87213, paragraph 6.2.2 for new/modified annunciators in an ambient lighting environment of 10,000 foot-candles shall be:  "ON" state -- not less than 2.5:1, "OFF" state -- not greater than 1.1:1 for equipment that is not part of the C-130H baseline.

3.2.1.5.1.4
Legend/Lettering TC "3.2.1.5.1.4
Legend/Lettering" \f C \l "1" .  For new and modified annunciators, legend type lights shall be used.  MIL-STD-783 shall be used as guidance for legends.  Lettering shall use font MS 33558.

3.2.1.5.1.5
Mechanical Annunciators TC "3.2.1.5.1.5
Mechanical Annunciators" \f C \l "1" .  Mechanical annunciators shall only be used when it would require modification of "off-the-shelf" equipment to eliminate them.  An exception to the above restrictions may be mechanical annunciation of LRU Built-In Test (BIT) pass/fail.

3.2.1.5.1.6
Auditory Annunciators TC "3.2.1.5.1.6
Auditory Annunciators" \f C \l "1" .  Auditory annunciators may be used to take advantage of the qualities of attention-getting and rapid signal recognition.  However, the use of auditory annunciators shall only be used for warning functions and their use shall be minimized.  If used, auditory annunciators shall meet the requirements of the following paragraphs.

3.2.1.5.1.6.1
Verbal Auditory Annunciators TC "3.2.1.5.1.6.1
Verbal Auditory Annunciators" \f C \l "1" .  Verbal auditory annunciators, unless already part of the existing equipment, shall not be used.

3.2.1.5.1.6.2
Non-verbal Auditory Annunciators TC "3.2.1.5.1.6.2
Non-verbal Auditory Annunciators" \f C \l "1" .  Non-verbal auditory annunciators shall be provided to ensure a high probability of detection of warnings.

3.2.1.5.1.6.2.1
Signal Volume TC "3.2.1.5.1.6.2.1
Signal Volume" \f C \l "1" .  The signal volume for all non-verbal auditory annunciators shall be sufficiently high to ensure audibility of the annunciator without being potentially injurious or interfering with communication when necessary.  The signal output to the headset shall be independent of the communication system volume controls.  Warnings shall always be audible and recognizable but not cause hearing damage or loss.  Any function annunciated through an auditory annunciator shall have sufficient safeguards to eliminate inadvertent actuations.

3.2.1.5.1.6.3
Tone Selection Criteria TC "3.2.1.5.1.6.3
Tone Selection Criteria" \f C \l "1" .  Non-verbal auditory annunciators shall be selected using the following general criteria:  (a) a tone shall supplement a visual warning in any case where aircrew attention is likely to be concentrated so that the visual warning would be outside the 30 degree cone field of view and (b) the tone shall be sufficiently distinctive to identify the subsystem failed or the criticality of the emergency.

3.2.1.5.1.6.4
Tone Characteristics TC "3.2.1.5.1.6.4
Tone Characteristics" \f C \l "1" .  Each of the non-verbal auditory annunciators shall have the characteristics consistent with the objectives contained in WADD-TR-60-814.

3.2.1.6
Paint Color Schemes TC "3.2.1.6
Paint Color Schemes" \f C \l "1" .  The color and paints used shall be designed to maximize NVGs compatibility, minimize specular reflection, and enhance identification of controls and displays.  The aircraft shall be painted Gunship quality grey in accordance with USAF Drawing No. 7434744 Revision E, AC130 Exterior Finish Note II.

3.2.1.7
MIL-STD-1553B Notice 2 Data Bus TC "3.2.1.7
MIL-STD-1553B Notice 2 Data Bus" \f C \l "1" .  The MIL-STD-1553B data bus shall provide means for information transfer and integration among the elements of the avionics suite.

3.2.2
Physical Characteristics TC "3.2.2
Physical Characteristics" \f C \l "1" .  The physical characteristics requirements of the gunship, and avionics system shall be as defined herein and in the applicable item and general specifications.  Controls, displays, markings, coding, labeling, and arrangement schemes for equipment and panel layouts shall be uniform for common functions of all equipment.  Units which are not panel-mounted shall be designed for installation in aircraft areas which do not interfere with mission operation, minimize aircraft modifications, and are accessible for maintenance.  The aircraft servicing shall be compatible with NATO requirements.

3.2.2.1
Weight and Balance Classification TC "3.2.2.1
Weight and Balance Classification" \f C \l "1" .  The weight and balance classification of the gunship shall be Class 2 as defined by MIL-W-25140.

3.2.2.1.1
Deleted TC "3.2.2.1.1
Deleted" \f C \l "1" .

3.2.2.1.2
Weight TC "3.2.2.1.2
Weight" \f C \l "1" .  All equipment which is required for AC-130U design missions shall be included in the basic aircraft operating weight.

3.2.2.1.3
Balance TC "3.2.2.1.3
Balance" \f C \l "1" .  The arrangement of equipment, personnel, armament, ammunition, and cargo in the gunship shall be such as to maintain aircraft center of gravity (CG) within flight limits throughout the mission.  The CG shall be controlled within limits under all fuel/payload combinations required to meet the mission.

3.2.2.1.4
Actual Weight and Balance TC "3.2.2.1.4
Actual Weight and Balance" \f C \l "1" .  The gunship shall not exceed any of the current C-130H aircraft weight or center of gravity limits or restrictions specified in ER/S-7103M-44.

3.2.2.2
Mass Properties TC "3.2.2.2
Mass Properties" \f C \l "1" .  The mass properties requirements for the aircraft shall be in accordance with the provisions of MIL-STD-1374, MIL-W-25140, MIL-M-5920 and this specification.

3.2.2.3
Ballast TC "3.2.2.3
Ballast" \f C \l "1" .  Ballast shall not be used.

3.2.2.4
Reserved TC "3.2.2.4
Reserved" \f C \l "1" .

3.2.2.5
Airframe Modifications TC "3.2.2.5
Airframe Modifications" \f C \l "1" .

3.2.2.5.1
Access for Maintenance TC "3.2.2.5.1
Access for Maintenance" \f C \l "1" .  All line replaceable units (LRUs) must be conveniently located so as to allow ease of checkout and removal/replacement without disturbing other equipment.  LRUs shall be located one deep in the aircraft.  LRU mounting shall be designed to prevent improper installation.  For ease of LRU mounting replacement, newly developed equipment shall be designed for easy access to connectors and fasteners.  For newly installed equipment, the installation shall be designed such that connectors and fasteners can be easily reached.  Soldering and safety wiring shall not be used for installation.  Any armor installed must be easily and readily removable if its removal is necessary to provide access to the aircraft systems for maintenance.  Installation engineering design shall consider LRU weight and required leverage for removal to minimize the requirement for SE.  MIL-STD-1472, paragraph 5.9 and subparagraphs, shall be used for the design of airframe modifications and equipment installation.

3.2.2.5.1.1
Equipment Bays TC "3.2.2.5.1.1
Equipment Bays" \f C \l "1" .

3.2.2.5.1.1.1
Bay Locations, Sizes, and Shapes TC "3.2.2.5.1.1.1
Bay Locations, Sizes, and Shapes" \f C \l "1" .  The equipment bays in the basic structure shall be designed to support the induced equipment loads and to act as a mounting surface for LRU installation.  The basic structure shall provide the volume available for equipment.

3.2.2.5.1.1.2
Rack-Mounted Equipment Installation Criteria TC "3.2.2.5.1.1.2
Rack-Mounted Equipment Installation Criteria" \f C \l "1" .  Rack-mounted equipment installed in the aircraft equipment bays shall meet the following installation criteria, except where GFP or off-the-shelf equipment configuration makes compliance impractical.

3.2.2.5.1.1.3
Equipment Mounting TC "3.2.2.5.1.1.3
Equipment Mounting" \f C \l "1" .  The LRU installation shall be primarily hard mounted.  LRUs requiring vibration isolation will be provided for including sway space within the LRU envelope.

3.2.2.5.1.1.4
Equipment Handling TC "3.2.2.5.1.1.4
Equipment Handling" \f C \l "1" .  All LRUs shall have a handle, a knob or grip device, provided, for removing the LRU from the aircraft except for controls and display panels.  New or modified control and display panel LRUs which will require a grip device include the Battle Management Multifunction Display (BMFD), Cockpit Multifunction Display (CMFD) and the Heads Up Display (HUD).

3.2.2.5.1.1.5
Equipment Location TC "3.2.2.5.1.1.5
Equipment Location" \f C \l "1" .  Location of an LRU shall be based on LRU performance requirements.

3.2.2.5.1.1.6
Equipment Cooling TC "3.2.2.5.1.1.6
Equipment Cooling" \f C \l "1" .  LRU cooling shall be by air cooling.  The radar transmitter LRU may have liquid cooling in addition to air cooling.

3.2.2.5.2
General Crew Stations TC "3.2.2.5.2
General Crew Stations" \f C \l "1" .  The size of the crew should be kept to a minimum without overloading any member even in degraded operational modes.

3.2.2.5.2.1
Pilot's and Copilot's Stations TC "3.2.2.5.2.1
Pilot's and Copilot's Stations" \f C \l "1" .  Ninety (90) percent of the male aviators population as defined by MIL-STD-1472, paragraph 5.6, from the 5th percentile to the 95th percentile shall be specifically accommodated in the gunship design.  The anthropometric dimensions shall be adjusted to include flight clothing and equipment, as defined by MAC Regulation 55-130, Chapter 6-1, and for wearing the chemical defense ensembles for the intended mission.

3.2.2.5.2.2
Non-Pilot Stations TC "3.2.2.5.2.2
Non-Pilot Stations" \f C \l "1" .  Ninety-four (94) percent of the population as defined by Air Force 1967, Survey of Male Rated Officers, from the 1st percentile to the 95th percentile shall be specifically accommodated in the design, as found in NASA Reference Publication 1024.  The anthropometric dimensions shall be adjusted, as necessary, because of the inclusion of flight clothing and equipment, as defined by MAC Regulation 55-130, Chapter 6-1, and for wearing the chemical defense ensembles specified in T.O. 14P3-1-131 for the intended mission.  Seating shall be provided for three (3) augmented crew members.  Temporary seating shall have the capability to be disassembled and assembled without the use of special tools.  On-board storage shall be provided.  Aft facing seating is desirable.  Augmented crew member seating shall provide the same energy attenuation levels found in other permanently installed crew member seats.

3.2.2.5.2.3
Aircrew Station Clearances and Dimensions TC "3.2.2.5.2.3
Aircrew Station Clearances and Dimensions" \f C \l "1" .  In general, the following minimum clearances and dimensions shall be provided in the aircrew stations.

3.2.2.5.2.3.1
Floor Areas TC "3.2.2.5.2.3.1
Floor Areas" \f C \l "1" .  The design shall avoid obstructions on floor areas where aircrew members must travel or work.  If boxes, steps, or other projections are unavoidable, they shall be marked and lighted such that obstructions are easily visible during darkness.  An additional exterior lighting system shall be installed using TCTO 1C-130H-538.  Where aircrew members are required to stand or move about at a work station, the floor shall be covered with a non-skid surface.  The surface material shall provide adequate slip resistance under the environmental conditions defined by paragraph 3.2.5.

3.2.2.5.2.3.2
Passageways TC "3.2.2.5.2.3.2
Passageways" \f C \l "1" .  Passageways shall meet the full population requirements specified in 3.2.2.5.2.1 and 3.2.2.5.2.2.  There shall be no obstructions which may catch or entangle loose clothing and equipment.  Handholds, ladders, steps, ropes, or slides shall be used when necessary to facilitate aircrew member movement during normal and emergency egress.

3.2.2.5.2.3.3
Interior Doors TC "3.2.2.5.2.3.3
Interior Doors" \f C \l "1" .  All interior doors shall be operable by the entire user population specified above, under all conditions of ground and flight operations for normal and emergency ingress/egress (Reference 3.2.2.5.14).  Doors shall be designed for ease of operation and maintenance.  Doors shall be designed so as not to jam or otherwise hinder egress after a survivable crash.

3.2.2.5.2.3.4
Exterior Doors TC "3.2.2.5.2.3.4
Exterior Doors" \f C \l "1" .  Exterior doors, if different from a standard C-130H, shall provide easy entrance to and exit from the aircraft for the full population of fully-clad aircrew members as specified above.  The doors shall be designed for ease of maintenance.  Ladders, handholds, and other movement aids shall be provided.

3.2.2.5.3
Crew Oxygen System TC "3.2.2.5.3
Crew Oxygen System" \f C \l "1" .  The C-130H oxygen system shall be retained, but modified to support gunship missions.  Each additional crew position required in the AC-130U shall be provided with the same oxygen supplies as provided to the flight deck crew.  Connections shall be provided at each regulator for a standard US Air Force oxygen mask and communication system.  The pilot, copilot, and one other flight deck person shall have quick-don type oxygen masks.  Mask communication assemblies shall be compatible with the Gunship communication systems.  A warning shall be provided detectable by all crew members in the event of decompression.  In order to allow crew members to move about the aircraft when it is unpressurized at altitudes greater than 10,000 feet, supplementary oxygen assemblies shall be provided that are self-contained, portable, replenishable, and provide oxygen at pressures and flow rates that are physiologically acceptable.  These "walk-around" oxygen assemblies shall have a pressure relief feature, a display of quantity of oxygen remaining, and be serviceable from military ground equipment or via aircraft outlets.  Support brackets for storage of each assembly on the aircraft shall be provided so that each assembly is readily accessible.  The number and location of these assemblies shall be consistent with mission requirements.  MIL-D-19326 shall be used as a guide for the design and installation of the crew oxygen system.  Additional oxygen regulator and recharger units shall be provided to accommodate the gunship crew.  Oxygen outlets on the flight deck shall be retained and rearranged.  The oxygen outlets on the gun deck shall be increased to 21.  Three additional type MA-1 portable oxygen units shall be added to the basic C-130H oxygen system.

3.2.2.5.3.1
Nuclear, Chemical, and Biological (NCB) Warfare TC "3.2.2.5.3.1
Nuclear, Chemical, and Biological (NCB) Warfare" \f C \l "1" .  Crew stations including augmented crew positions shall provide all accessibility, cable hookups, mountings, adjustments, etc., as required by Aircrew Chemical-Defense Ensemble as described by TO 14P3-1-131.  Installation of new equipment shall consider ease of decontamination.  The exterior of the AC-130U shall be decontaminated by washing with soapy water (i.e., 5 lbs soap/100 gal. water) and then rinsing with clear water.

3.2.2.5.4
Ammunition Storage TC "3.2.2.5.4
Ammunition Storage" \f C \l "1" .  The gunship shall provide for storage of all ammunition for the armament described in paragraph 3.2.1.3 (reference 3.7.3.7.8).  The storage shall be designed to allow re-arming of the aircraft without the use of special ground equipment.  It must also support the most efficient use of the chosen gun loading system.  The configuration shall include complete storage provisions for the following minimum amount of ammunition:


3000 rounds
25mm


256 rounds
40mm


98 rounds
105mm

3.2.2.5.5
External Tanks TC "3.2.2.5.5
External Tanks" \f C \l "1" .  Any modifications to the aircraft fuel system shall meet the same requirements as the basic C-130H fuel system.  Capability shall be provided to fire all guns with the fuel tanks installed.  The fuel system shall be protected against the mission threat by the use of a fuel tank inerting or explosion suppression subsystem (Reference 3.7.2.2).

3.2.2.5.5.1
Aerial Refueling System TC "3.2.2.5.5.1
Aerial Refueling System" \f C \l "1" .  The aerial refueling system shall be installed in accordance with TCTO 1C-130-949.

3.2.2.5.6
Hydraulic System TC "3.2.2.5.6
Hydraulic System" \f C \l "1" .  Any hydraulic system changes to the C-130H configuration provided to improve the survivability/vulnerability of the AC-130U shall not degrade the performance of the basic C-130H hydraulic system (Reference 3.7.2.5).

3.2.2.5.7
Environmental Control System TC "3.2.2.5.7
Environmental Control System" \f C \l "1" .  The AC-130U system shall be capable of maintaining an 8,000 ft cabin altitude at a 25,000 ft aircraft altitude.  The AC-130U equipment installations/system modifications shall be designed to achieve and maintain the required temperature environment for both avionics and personnel throughout the aircraft operating environment during natural environmental extremes.  Natural environmental extremes are defined in paragraph 3.2.5.2.

3.2.2.5.7.1
Heating Ventilating, and Air Conditioning TC "3.2.2.5.7.1
Heating Ventilating, and Air Conditioning" \f C \l "1" .  The heating system shall provide a minimum internal aircraft environment of 70 degrees F during all ground and pressurized flight operations.  For operations in natural environments up to 100 degrees F, the AC-130U shall attain cooling levels as follows:


MIN (DEGREES F)
MAX (DEGREES F)


a. FLIGHT DECK
70
75 85
b. CARGO COMPARTMENT
70
80 90

(Text modified by P208)

For operation in natural environments from 100 degrees F to 113 degrees F the following internal aircraft compartment performance shall be provided:


GROUND


MIN (DEGREES F)
MAX (DEGREES F)


a. FLIGHT DECK
70
 85 90
b. CARGO COMPARTMENT
70
121


(Text modified by P208)


FLIGHT


MIN (DEGREES F)
MAX (DEGREES F)

a. FLIGHT DECK
70

85

b. CARGO COMPARTMENT
70

93 100

(Text modified by P208)

Gun gases, fumes, and/or smoke levels shall not exceed the minimum requirements of Federal Regulation 29 CFR 1910.  The environment for installed avionics shall not be hotter than MIL-E-5400 Class 2 or LRU design temperature limit, whichever is less.  Specific cooling requirements shall be sized based on the qualification loads of the selected equipments.  Modifications to the ECS controls shall be made as required to support the new and modified functional subsystems.

3.2.2.5.7.2
Leakage Rate TC "3.2.2.5.7.2
Leakage Rate" \f C \l "1" .  The maximum allowable leakage rate after air vehicle modification shall not exceed those levels required to meet the aircraft pressurization requirements of 3.2.2.5.7 above.

3.2.2.5.7.3
Proof Pressure TC "3.2.2.5.7.3
Proof Pressure" \f C \l "1" .  Subsequent to air vehicle modification, the pressurized enclosure shall be capable of withstanding proof pressure at a level 1.33 times the maximum setting plus tolerance on the safety valve.

3.2.2.5.8
Flight Control System TC "3.2.2.5.8
Flight Control System" \f C \l "1" .  The basic C-130H Flight Control System (FCS) equipment, configuration and capabilities shall be preserved in the AC-130U system.  All new FCS interfaces resulting from this integration involving the Flight Control System, Flight Director, etc., shall be defined and controlled.  The FCS shall be operated in conjunction with the system to provide the necessary system capability throughout the flight envelope.  FCS/fire control system operation shall not jeopardize flight safety.  The flight control system shall provide an "altitude hold only" mode without the need to engage a lateral steering mode.  The "altitude hold only" mode shall be usable in both normal and degraded modes of fire control and navigation operation.

3.2.2.5.9
Electrical Power TC "3.2.2.5.9
Electrical Power" \f C \l "1" .  The Gunship electrical power system shall provide adequate power to operate all Gunship electrical equipment without power shedding in the event of a single generator failure, a transformer rectifier failure, or other failure of a critical system component.

3.2.2.5.10
System Survivability TC "3.2.2.5.10
System Survivability" \f C \l "1" .  Existing survivability enhancement and vulnerability reduction features inherent in the C-130H basic design shall be retained.  Modifications and equipment installations required for the AC-130U configuration shall not degrade these existing survivability/vulnerability design features.  Where redundant equipment is provided, it is to be installed in a manner which reduces vulnerability (e.g. space diversity).  Aircraft emissions including visual, aural and radar shall be minimized to reduce detection of the aircraft.  Radar and communications equipment shall incorporate Electronic Counter Countermeasures (ECCM) to permit operation in a jamming environment and include modes or techniques inherent to operational modes to minimize emissions to reduce RF/IR tracking vulnerability and detection by passive search systems.  The vulnerability reduction by means of armor shall be restricted to the fuselage interior.  The system shall be designed to provide protection of the aircrew stations, personnel, ammunition, and critical systems against a single 37mm fragmenting round at a range of 10,000 ft.  The design shall optimize armor placement to enhance survivability against a "B" Type Kill in a hostile environment.  A "B" Kill as defined in MIL-H-336-1, paragraph 5.2.1, is that level of kill associated with damage 

that will cause an aircraft to fall out of manned control within 30 minutes after being hit.  No extensive structural or power plant modifications to the basic C-130H are required.

3.2.2.5.10.1
Primary Threat Protection TC "3.2.2.5.10.1
Primary Threat Protection" \f C \l "1" .  Aircraft avionics, flight controls, hydraulic systems, and other critical elements of the AC-130U system shall be protected by location, redundancy, and armor/fragment protection blankets.  Non-critical aircraft components and structure shall be utilized to the maximum extent possible for shielding the aircrew and mission critical systems, subsystem, or components.  Consideration shall be given to shielding between the pilot and copilot.  For additional protection, armor and fragment suppression materials shall be provided.  Protection systems shall not restrict aircrew mobility and access to controls or vision such that it adversely affects mission accomplishment; shall not interfere with normal or emergency ingress or egress of personnel, or constitute a hazard to the aircrew in the event of a crash, and shall not interfere with normal (or routine) maintenance.  The panel armor shall be mission installable and protected from wear.

3.2.2.5.10.2
Armor Materials TC "3.2.2.5.10.2
Armor Materials" \f C \l "1" .  Materials which generate spall particles on either face shall not be used in armor design unless suitable provisions are made to supress the spall and prevent it injuring aircrew or damaging critical systems.  The hard armor panels shall provide protection from multiple gunfire hits and shall be easy to replace.  Multiple hits is defined as the fragments specified herein, impacting the protective panel at locations which are 6 inches apart or greater.  The lightest armor materials that will provide the required level of protection shall be used.

3.2.2.5.11
Structural Integrity TC "3.2.2.5.11
Structural Integrity" \f C \l "1" .  New, modified and effected structure shall have sufficient structural integrity (strength, durability, and damage tolerance) to achieve the service life of 3.1.7.1.1.  All modified structures, and local modification backup structures, shall have margins of safety greater than or equal to 0.25.  Remaining air vehicle structures adjacent to modified areas shall not be degraded below 0.0 margin of safety.  The unmodified structure shall be assessed to determine the impact of Gunship mission usage and mass distribution on air vehicle service life.

3.2.2.5.12
Rest Area TC "3.2.2.5.12
Rest Area" \f C \l "1" .  A crew rest area shall be provided.  This area shall contain a minimum of three comfort/rest folding bunks.  The rest area shall be as compact as possible and shall be as isolated as possible from light, temperature extremes, noise, traffic, etc.  Crew rest bunks shall each have a minimum of two restraining straps.  The bunks shall be capable of being used throughout the mission (excluding takeoff and landing) independent of crew operations and shall not interfere with equipment locations.  Intercommunication and oxygen systems interfaces shall be provided at each bunk.

3.2.2.5.12.1
Waste Management TC "3.2.2.5.12.1
Waste Management" \f C \l "1" .  The existing toilet, privacy curtain and handhold provided with the C-130H aircraft shall be retained in its existing location.

3.2.2.5.12.2
Galley TC "3.2.2.5.12.2
Galley" \f C \l "1" .  The existing C-130H galley, located on the flight deck, shall be retained, including a refrigerator, oven, hot beverage dispenser (coffee maker), refuse container with provisions for plastic bag liner insert, and a water dispenser.  Capacity shall be sufficient to support the gunship crew consisting of 16 crew members during a 20-hour mission.

3.2.2.5.13
Storage Provisions TC "3.2.2.5.13
Storage Provisions" \f C \l "1" .  Storage provisions shall be made for all personal crew equipment including 24 parachutes and all NVGs.  Parachutes shall be readily accessible to all crew members and space to store and secure one duffle bag per crew member shall be provided.  Goggles designated to be used by the flight deck crew shall be stored in the cockpit area.  There shall be storage provisions for a maintenance ladder and any maintenance servicing equipment necessary to support the aircraft away from the MOB.

3.2.2.5.14
Emergency Ground and Ditching Ingress and Egress TC "3.2.2.5.14
Emergency Ground and Ditching Ingress and Egress" \f C \l "1" .  The modification shall be designed to permit complete crew abandonment, while on the ground, in 30 seconds or less from one half of any combination of exits excluding the ramp.  Passageways which may be used to get to emergency exits from crew stations shall be clear and free from any obstructions which may catch or entangle loose clothing or equipment.  AFSC DH 2-2 and DH 2-8 shall be used as a guide for emergency egress and emergency equipment design considerations.  Storage of, and accessibility to, emergency equipment shall not be degraded by the modifications.  The aircraft interior shall be designed to enhance ground and ditching escape with respect to seating and equipment placement, exit locations, lighting, and warning signals.  Potential obstructions shall be readily collapsible or moveable so as not to impede access to exits during emergency evacuation.  Doors separating various interior compartments shall be located to have an opening direction so as not to impede or block passage to other exits or interface with the use of emergency equipment such as axes or fire extinguishers; they shall be securable in an open position for take off and landing.

3.2.2.6
Controls TC "3.2.2.6
Controls" \f C \l "1" .  Location and operation of any new or modified controls shall be determined using MIL-STD-203 as a guide.  AFSC DH 2-2 design notes 2A5-2A7, 2A9-2A12 and 2A14 shall also provide guidance.

3.2.2.6.1
Emergency Controls TC "3.2.2.6.1
Emergency Controls" \f C \l "1" .  New emergency controls shall be marked to distinguish them from other controls within the aircrew station.  These controls shall be located in accordance with the guidance contained in paragraph 3.3.3 of MIL-STD-203 and AFSC DH 2-2, DN 2A8.  Emergency controls shall be located in reach Zone 1 which is defined as the area where both the smallest aircrew member, with seat full up and forward, and the largest aircrew member, with the seat full down and aft can reach and operate any control while they are positioned with their shoulders against the seat back pad, the restraint harness locked, the lap belt snug and without stretching arm, shoulder or leg muscles.

3.2.2.6.2
Control Panels TC "3.2.2.6.2
Control Panels" \f C \l "1" .  MIL-C-81774 shall be used as a design guide for the general information for control panels.

3.2.2.6.3
Legends TC "3.2.2.6.3
Legends" \f C \l "1" .  Legends to be used in the aircrew station shall be in accordance with MIL-STD-783.

3.2.2.6.4
Lettering and Marking TC "3.2.2.6.4
Lettering and Marking" \f C \l "1" .  Lettering and marking shall comply with MIL-M-18012B.

3.2.2.6.5
Gun Firing Controls TC "3.2.2.6.5
Gun Firing Controls" \f C \l "1" .  The pilot shall be able to enable firing without removing his hands from the flight control yoke.

3.2.2.6.6
Electrical Controls and Switches TC "3.2.2.6.6
Electrical Controls and Switches" \f C \l "1" .  These controls and switches shall follow the requirements found in paragraphs 3.2.1.5 and 3.2.2.6 of this specification.

3.2.2.7
Vision and Visibility TC "3.2.2.7
Vision and Visibility" \f C \l "1" .

3.2.2.7.1
Interior Vision TC "3.2.2.7.1
Interior Vision" \f C \l "1" .  Primary controls and displays shall be visible from the operator design eye position.  Pilot and copilot controls and displays requiring visual access should be located in positions so that minimum head movement is required.  These controls/displays requiring visual access shall not be aft of the neutral seat reference point.  Controls on consoles shall be able to be actuated with a gloved hand and require no visual observation.

3.2.2.7.2
Exterior Vision TC "3.2.2.7.2
Exterior Vision" \f C \l "1" .  The crew members shall be provided sufficient transparent surface areas to have the external vision specified below.  The minimum requirements specified are considered as measured from the design eye position with the zero azimuth line being considered the horizontal vision line for the aircrew member.  The minimum requirements allow head rotation only and assume no visual interference from masks, hoods, visors, or other head and face mounted equipment.

3.2.2.7.2.1
Pilot and Co-Pilot Exterior Vision TC "3.2.2.7.2.1
Pilot and Co-Pilot Exterior Vision" \f C \l "1" .  The pilot and co-pilot exterior vision, as a minimum, shall be the same as current AC-130H.

3.2.2.7.2.2
Non-Pilot Exterior Vision TC "3.2.2.7.2.2
Non-Pilot Exterior Vision" \f C \l "1" .  Lower hemispherical visibility (non-sensor) shall be provided as shown by Figure 3.  Viewing areas shall be constructed so as to minimize internal reflections, prevent sunlight-generated heat build-up in the fuselage, loss of NVG sensitive wave lengths, and have the viewer position isolated to prevent the escape of energy to the outside.

3.2.2.7.2.3
Visual Obstructions TC "3.2.2.7.2.3
Visual Obstructions" \f C \l "1" .  Any visual obstructions such as structural members, mirrors, or placards in the visual field shall be minimized.

3.2.3
Reliability TC "3.2.3
Reliability" \f C \l "1" .  The AC-130U modifications shall meet the requirements specified herein.  These requirements apply to both CFE and GFE and cover the following areas:

a. Aircraft Modifications - Any and all modifications to C-130H structure and subsystems required to achieve the AC-130U configuration.


Figure 3.  Crew Systems Observers Vision Plot TC " 3
Crew Systems Observers Vision Plot" \f F \l "1" 
b. Avionics - Any addition to, replacement of, or modification to the avionics equipment or installations of the C-130H configuration.

c. Armament/Fire Control - The entire complement of AC-130 armament and any equipment required for the installation and operation of the armament.

3.2.3.1
Inherent Reliability TC "3.2.3.1
Inherent Reliability" \f C \l "1" .  The AC-130U modifications shall meet the inherent requirements stated in Table II.  The inherent reliability parameter is expressed in terms of Mean Flying Hours Between Failures (MFHBF).  The parameter is defined in Appendix V to this specification.

3.2.3.2
Mission Reliability TC "3.2.3.2
Mission Reliability" \f C \l "1" .  The AC-130U modifications shall meet the mission reliability requirements stated in Table II.  Mission reliability is defined in Appendix V.

3.2.3.3
Logistics Reliability TC "3.2.3.3
Logistics Reliability" \f C \l "1" .  The Gunship modifications shall meet the logistics requirements stated in Table II.  The logistics reliability parameters are expressed in terms of Mean Flying Hours Between Unscheduled Maintenance (MFHBUM) and Mean Flying Hours Between Unscheduled Removal (MFHBUR).  The logistics reliability parameters are defined in Appendix V.

TABLE III. TC " III
AC-130U Reliability and Maintainability Requirements" \f T \l "1" 
AC-130U SYSTEM

(MODIFICATION ONLY, DOES NOT INCLUDE BASIC C-130H AIRCRAFT)

RELIABILITY AND MAINTAINABILITY
REQUIREMENTS

QTE/QOTE
ORD
MATURE



(Text deleted by P208)
RELIABILITY
Mission Reliability (MR)
*
*
97%


MFHBF
*
*
2.48 2.46(hrs)


(Text modified by P212)
MFHBUM
*
*
1.14 (hrs)

MFHBUR
*
*
3.03 (hrs)

MAINTAINABILITY
MMH/FH (O and I Level - excluding
*
*
8.2 (hrs)

 Support General)

MTTR (On Equipment)
*
*
2.6 (hrs)

GROWTH CURVE METHODOLOGY = DUANE THEORY (See below)

GROWTH RATE (   ) = 0.10

MATURITY = 15,000 FH

RELIABILITY

(1) (MR)
=
0.97 (FH/15000)0.10

(2) MFHBF)
=
2.48 2.46 (FH/15000)0.10


(Text modified by P212)

(3) (MFHBUM)
=
1.14 (FH/15000)0.10
(4) (MFHBUR)
=
3.03 (FH/15000)0.10

MAINTAINABILITY

(1) (MMH/FH)
=
8.2 (FH/15000)-0.10

(2) (MTTR)
=
2.6 (FH/15000)-0.10

* -
Actual Flying Hours (FH) accumulated at demonstration points used to determine threshold requirement

3.2.3.3.1
Government Furnished Equipment (GFE) Reliability TC "3.2.3.3.1
Government Furnished Equipment (GFE) Reliability" \f C \l "1" .     TBD.

3.2.4
Maintainability TC "3.2.4
Maintainability" \f C \l "1" .   The Gunship modifications (see para 3.2.3) shall meet the maintainability requirements specified herein.

3.2.4.1
Quantitative Maintainability TC "3.2.4.1
Quantitative Maintainability" \f C \l "1" .   The Gunship modifications (see para 3.2.3) shall meet the requirements of Table II.  The maintainability parameters are expressed in terms of maintenance Manhours per Flying Hour (MMH/FH) and Mean Time to Repair (MTTR).  The maintainability parameters  are defined in Appendix V.

3.2.4.1.1
Government Furnished Equipment (GFE) Maintainability TC "3.2.4.1.1
Government Furnished Equipment (GFE) Maintainability" \f C \l "1" .    TBD

3.2.4.2
Qualitative Maintainability TC "3.2.4.2
Qualitative Maintainability" \f C \l "1" .  The Gunship modifications shall meet the following requirements:

a. All maintenance tasks shall meet the requirements of MIL-STD-1472, paragraph 5.9 and subparagraphs.

b. All maintenance tasks shall be capable of being performed by three and five level maintenance personnel.

c. The removal of a failed LRU shall not require the removal of any other LRU (excluding access panels).  Exceptions shall be subject to the approval of the contracting agency.

d. The modification shall be designed to be maintained with common tools and/or modified common tools as defined in AFR 800-12.  Any deviation from this requirement shall be subject to the approval of the procuring activity.

e. Replacement of LRUs shall not affect the electro-mechanical alignment of the fire control system (does not include computer corrections).

f. Replacement of LRUs inside the ALLTV turret shall be accomplished at the O-Level by use of common and special hand tools.  Specific LRUs that must be accessible at the O-Level shall include, as a minimum, the laser illuminator unit, laser target designator/range finder, narrow/medium FOV optical assembly, wide FOV optical assembly and camera control electronics.  These LRUs shall be easily removable without requiring removal of any other LRUs.  Dry nitrogen purge ports, including purge valves/pressure vents, and procedures shall be provided.  The ALLTV optics shall be designed to not require special environmental restrictions or special cleaning procedures during O-Level maintenance.  The ALLTV turret internal components shall not require an environmentally controlled area (clean room facility, laminar flow devices or benches, etc..) to conduct O and I-Level maintenance tasks.  Capability shall be provided to check alignment and adjust as necessary at I-Level.  This shall be accomplished by either SE test procedures or TO procedures or combination thereof.

3.2.5
Environmental Conditions TC "3.2.5
Environmental Conditions" \f C \l "1" .   The AC-130U shall meet the requirements of this specification under the climatic and induced extremes specified.

3.2.5.1
Temperature TC "3.2.5.1
Temperature" \f C \l "1" .   The AC-130U shall be designed to operate without degradation of system performance or reliability in the worldwide air climatic extremes of  MIL-STD-210.  The high temperature extreme for external aircraft environment is specified as MIL-STD-210 10 percent risk hot day and the low temperature external aircraft limit for operation is -40 degrees F.

3.2.5.2
Altitude TC "3.2.5.2
Altitude" \f C \l "1" .   The AC-130U pressure design environment shall be the ground and worldwide air pressure operations requirements of MIL-STD-210 for the one percent risk at altitudes up to 25,000 feet.

3.2.5.3
Humidity TC "3.2.5.3
Humidity" \f C \l "1" .   The AC-130U shall be capable of withstanding, in both operating and nonoperating conditions, the high and low humidity operations environment as specified in MIL-STD-210 for the 10 percent extremes for ground and worldwide air without degraded performance.

3.2.5.4
Fungus TC "3.2.5.4
Fungus" \f C \l "1" .  The AC-130U shall be capable of withstanding in both operating and nonoperating conditions exposure to a fungus environment as encountered in tropical climates without degraded performance.

3.2.5.5
Sand and Dust TC "3.2.5.5
Sand and Dust" \f C \l "1" .  The AC-130U shall be capable of withstanding in both operating and nonoperating conditions the sand and dust environment, as specified in MIL-STD-210 for ground operations in close proximity to aircraft operating over unpaved surfaces, without degraded performance.

3.2.5.6
Salt Atmosphere TC "3.2.5.6
Salt Atmosphere" \f C \l "1" .  The AC-130U shall operate without degraded performance in salt atmosphere.

3.2.5.7
Vibration TC "3.2.5.7
Vibration" \f C \l "1" .  The AC-130U shall operate and meet performance requirements when subjected to the vibration encountered throughout the specified design missions, including gunfire.

3.2.5.8
Shock TC "3.2.5.8
Shock" \f C \l "1" .  The AC-130U shall not incur damage or subsequently fail to operate properly when subjected to shock that may be encountered in operational usage.  All installations shall be designed to withstand crash shock.  All newly developed or modified equipment and newly installed equipment shall be designed to withstand crash shock.

3.2.5.9
Temperature/Altitude/Vibration Combined Environment TC "3.2.5.9
Temperature/Altitude/Vibration Combined Environment" \f C \l "1" .  The AC-130U shall meet specified operational requirements when exposed to the normal design combinations of temperatures, altitudes and vibrations as encountered during the specified design missions.

3.2.6
Transportability TC "3.2.6
Transportability" \f C \l "1" .  Packing materials, handling, and transportability for the AC-130U modifications shall be in accordance with MIL-P-9024.

3.2.7
Survivability/Vulnerability TC "3.2.7
Survivability/Vulnerability" \f C \l "1" .  Existing survivability enhancement and vulnerability reduction features inherent in the C-130H basic design shall be retained.  Modifications and equipment installations required for the AC-130U configuration shall not degrade these existing survivability/vulnerability design features.  Where redundant equipment is provided, it is to be installed in a manner which reduces vulnerability (e.g. space diversity).  Aircraft emissions including visual, aural, infrared and radar shall be minimized to reduce detection of the aircraft.  The infrared signature of the AC-130U will be no greater than the AC-130H with engine shields installed.  Radar and communications equipment shall incorporate Electronic Counter Countermeasures 

(ECCM) to permit operation in a jamming environment and include modes to minimize emissions to reduce RF/IR tracking vulnerability and detection by passive search systems.

3.2.7.1
Redundant Equipment TC "3.2.7.1
Redundant Equipment" \f C \l "1" .  Any failure of redundant equipment shall not affect the operation of equipment to which it is redundant.  Redundant or backup equipment shall be installed to provide maximum fault tolerance.  As a minimum, this shall include separate power sources, unless this is impractical to the operation of the equipment, and as much physical separation as practical.  When redundant equipment may be required to operate from the same power source due to its inherent functional design, such design shall be described and submitted to the Air Force for approval.

3.3
Design and Construction TC "3.3
Design and Construction" \f C \l "1" .  The following priorities shall be used for the selection of equipment for AC-130U unless performance requirements/analyses indicate otherwise:  (a) existing government inventory equipment (common); (b)  modified common equipment; (c) commercial existing equipment; (d) modified commercial equipment; and (e) new design equipment.  Regardless of which category of equipment is selected, it shall be functionally and operationally compatible with the system requirements.  Equipment location in the aircraft shall facilitate installation and removal of equipment requiring maintenance and overhaul.  Special attention shall be given to the ease with which equipments can be inspected, maintained, and repaired.  Free water traps may be used to protect equipment but equipment must be able to give reliable performance in its environment.

3.3.1
Materials, Parts, and Processes TC "3.3.1
Materials, Parts, and Processes" \f C \l "1" .  The materials, parts, and processes  used for AC-130U new and modified equipment designs and air vehicle modifications shall be selected based on reliability, maintainability, producibility, survivability, safety, logistic considerations, and prior service history.

g. The number of different types, sizes, and strengths of consumable bulk maintenance material shall be kept to a minimum.  Non-critical material shall be used wherever practicable when performance, interchangeability, safety, or reliability are not adversely affected or production significantly altered.

h. Special consideration shall be given to those deterioration modes which largely contribute to service failures (i.e., pitting corrosion, stress corrosion, and oxidation).  Precautionary measures to eliminate or reduce this deterioration shall be taken.  Selection of corrosion prevention and control measures and materials and processes shall be in accordance with MIL-STD-1568 paragraphs 1, 2, and 5.4 through 5.10, including all subparagraphs; and MIL-STD-1587, paragraphs 1 through 5, including all subparagraphs.

i. The selection of specifications and standards for use in system design, installation or modification shall be in accordance with MIL-STD-143.

3.3.1.1
Materials TC "3.3.1.1
Materials" \f C \l "1" .  Fasteners for new designs and modifications shall be selected in accordance with MIL-STD-1515, paragraphs 1 through 6.2 and section 106, 109, 111, 112, 120, 203, 204, 206, 213, and 215 and be standardized as to type and size to the maximum extent possible.  Bearings shall be selected in accordance with MIL-STD-1599.

3.3.1.2
Parts TC "3.3.1.2
Parts" \f C \l "1" .  Unless otherwise specified herein, piece parts shall be in accordance with MIL-STD-454 requirements 2, 6, 10-12, 14, 17, 19, 20, 27-30, 33, 37-42, 46, 48, 50, 51, 53, 56-58, 60, 64-66, 68, and 70-73.  For new designs and modified portions of existing designs, MIL, AN, and JAN standard established reliability parts and parts qualified to military specifications shall be used where suitable for the purpose.  Where such standard parts do not possess suitable properties, other parts may be used after procuring activity approval, provided the parts meet the requirements of this specification and the applicable equipment specification.  Hybrid microcircuit devices shall pass the screening and lost quality conformance requirements of MIL-STD-883C, Method 5008.

3.3.1.3
Finish TC "3.3.1.3
Finish" \f C \l "1" .  New and modified structure shall be finished to provide protection from corrosion as specified in MIL-F-7179, paragraphs 1 through 3, and 6, including all subparagraphs, and the requirements of paragraph 3.2.1.6 of this document.

3.3.1.4
Non-Destructive Inspection (NDI) TC "3.3.1.4
Non-Destructive Inspection (NDI)" \f C \l "1" .  Any new NDI requirements resulting from modifications shall be in accordance with MIL-I-6870.

3.3.2
Electromagnetic Compatibility (EMC) TC "3.3.2
Electromagnetic Compatibility (EMC)" \f C \l "1" .  The AC-130U system shall be integrated to achieve mutual EMC and a fully compatible aircraft system, and shall comply with the requirements of MIL-E-6051.  All equipments shall be integrated into the AC-130U system so as to be compatible with the system.  The AC-130U shall not be vulnerable to manmade electromagnetic emissions such as from radars which it can encounter in its operating environment and from other AC-130 and MC-130 aircraft.  The AC-130U shall also not be vulnerable to natural atmospheric phenomena such as lightning, and precipitation static discharges.

3.3.2.1
Electromagnetic Interference (EMI) TC "3.3.2.1
Electromagnetic Interference (EMI)" \f C \l "1" .  Electrical and electronic equipment newly designed or modified for the AC-130U shall meet the EMI emissions and susceptibility requirements of MIL-STD-461B as modified below.  Commercial equipment shall meet the applicable requirements of DO-160 or other FAA requirements.  These requirements shall be tailored to the specific equipment in the procurement specification for that equipment.

3.3.2.1.1
Electromagnetic Interference (EMI) Emissions and Susceptibility Tests for Gunship Equipment TC "3.3.2.1.1
Electromagnetic Interference (EMI) Emissions and Susceptibility Tests for Gunship Equipment" \f C \l "1" .  The AC-130U electrical and electronic equipment shall meet the requirements of Parts 1 and 2 of the MIL-STD-461B for Class A1b equipment as specified or modified below:

CE01 (1),(2)
CS01
RE02 (4),(10)
RS02 (6)

CE03 (2),(3),(10)
CS02 (8),(9)

RS03 (8),(12)

CE06 (11)
CS03

CE07 (7)
CS04


CS05


CS06 (5),(9)


CS07

Ground Plane Interference Test (13)

The numbers in parentheses above refer to the notes below which take precedence over MIL-STD-461B.

NOTES:

(1) For CE01, data is for information only.

(2) The CE01 and CE03 requirements are applicable for AC and DC leads which obtain power from other sources or provide power to other equipment and subsystems.  This requirement is not applicable to interconnecting leads.

(3) CE03 limits in Figure 2-3 of MIL-STD-461B should be redrawn such that the end points of the line segments are 140 dBuA/MHz at 0.015 MHz and 50 dBuA/MHz at 2.0 MHz.

(4) Radiated transients resulting at the instant of operation of a normal switch shall not exceed the applicable limit of Figure 2-10 of MIL-STD-461B by more than 20 dB.  Any other transient condition shall meet the applicable limit of Figure 2-10.

(5) For CS06, both of the following spikes will be used and values of E[] and t[] shall be:

· Spike #1:  E1 = 200 volts; t1 = 10 microseconds +/-20%

· Spike #2:  E2 = 200 volts; t2 = 0.15 microseconds +/-20%

(6) For RS02, Part I - Spikes:  Both of the following spikes will be used and values of E[] and t[] shall be:

· Spike #1:  E1 = 400 volts; t1 = 10 microseconds +/-20%

· Spike #2:  E2 = 400 volts; t2 = 0.15 microseconds +/-20%

Add Part III - "Chattering" Relay:  A type MS25271 relay (or equivalent) shall be wired for continuous self-interrupted operation on a 28 volt DC power source.  Measurements shall be made across the relay coil to verify that a peak-to-peak  voltage of at least 600 volts is developed during continuous operation.  A 10 microfarad feed-through capacitor bonded to the ground plane shall be connected to the 28 volt DC power.  The negative power lead shall be bonded to ground.  No suppression components (shielding, diodes, or the like) shall be attached to the relay or its wiring.  An unshielded No. 18 AWG "antenna" wire shall be connected between the relay coil and a normally closed contact of the relay.  The total length of the "antenna" wire shall be six meters.  The "antenna" wire shall be taped to three sides of each LRU of the unit under test and shall be taped to and  parallel (a minimum length of two meters) with all power, signal, and interface leads.  The "antenna" wire should form a rectangular loop.  It may be necessary to conduct the test several times to include all the leads and LRUs under test.  All cables and leads shall be approximately 5cm above the ground plane.  The relay shall be operated for at least five minutes for each of the following four configurations:

a. Normal power polarity, normal "antenna" wire polarity;

b. Reversed power polarity, normal "antenna" wire polarity;

c. Normal power polarity, reversed "antenna" wire polarity;

d. Reversed power polarity, reversed "antenna" wire polarity.

Reversed "antenna" wire polarity requires interchanging the relay coil and the normally closed contact connections of the "antenna" wire.

(7) For CE07, a Line Impedance Stabilization Network (LISN) as described in Figure 7 of MIL-STD-462, Notice 3, shall be connected to every AC and DC power lead within one meter of the unit under test.  A storage oscilloscope with a minimum bandwidth of 200 MHz shall be used to measure the transients at the coaxial output of the LISN terminated in a 50 ohm resistive load.

(8) Susceptibility signals (CS02 and RS03) shall be modulated such that they will produce maximum effect on the test sample.  If there is no worst case modulation, signals shall be modulated as follows:

· Below 30MHz and 76 to 400MHz; 1000Hz, 80% AM minimum or 1000Hz square wave.

· 30 to 76MHz:  FM + 8KHz deviation, 1000Hz tone.

· Above 400MHz:  pulse modulation at 1000Hz pulse repetition rate and 10 microsecond pulse width.

(9) For CS02 and for parallel injection under CS06 (DC lines), the 10 microfarad line stabilization capacitors shall be removed from the input power lines.

(10) Only one bandwidth shall be used in any particular frequency band of the measurement receiver.  The user of different bandwidths within a frequency band to measure broadband and narrowband emissions independently is not permitted.  Measurement receiver bandwidths shall be determined for each requirement according to the following approach:

· At the end point of each frequency band, use the following equation to calculate the impulse bandwidths at which the measurement receiver outputs for the broadband and narrowband limits are identical:


Bandwidth (MHz) = Antilog 10 ((NB Limit - BB Limit)/20)

· From available receiver bandwidths, select the bandwidth which is closest to the calculated bandwidth.  This bandwidth shall be used over the entire band.  A discussion of broadband and narrowband emissions and factors which must be considered in selecting a single bandwidth for any particular frequency range is presented in Application Note ASD/ENA-TR-80-3, May 1980.

(11) If possible, CE06 shall be used rather than RE03.  The frequency range shall be extended to 18 GHz.

(12) Frequency Range, Field Intensity and Modulation Requirements - RS03.  The RS03 requirement shall be 20 Volts/meter from 14 KHz to 18 GHz for equipment mounted within the aircraft metallic structure.  The ALLTV turret system external to the aircraft shall be designed to withstand the effects of 200 Volts/meter over a frequency range of 14 KHz to 18 GHz.  The ALLTV turret shall not malfunction and degrade when subject to a radiated electromagnetic field up to and including 100 Volts/meter from 14 KHz to 18 GHz.  The AC-130U ALLTV turret shall be tested up to and including a radiated electromagnetic field of 200 Volts/meter from 14 KHz to 18GHz.

(13) Ground Plane Interference.  All AC-130U interface circuits shall perform without degradation when the signals specified below are applied between the chassis of each Line Replaceable Unit (LRU).

a. 380 Hz to 420 Hz - 3 volts  RMS or 10 amps RMS whichever occurs first

b. 420 Hz to 50 kHz - 1 volt  RMS or 10 amps RMS whichever occurs first

c. 50 kHz to 100 MHz - 1 volt  RMS or available voltage from a 1 watt, 50 ohm source

d. +/-8 volt, 100 microsecond pulses, 100-200 Hz repetition rate or 1.6 amps whichever occurs first.

3.3.2.2
EMC System Design Requirements TC "3.3.2.2
EMC System Design Requirements" \f C \l "1" .   The AC-130U design shall incorporate the following interference control measures.

3.3.2.2.1
Electrical Bonding TC "3.3.2.2.1
Electrical Bonding" \f C \l "1" .   The AC-130U shall be designed to comply with the requirements of MIL-B-5087.

3.3.2.2.2
Electrical Grounds TC "3.3.2.2.2
Electrical Grounds" \f C \l "1" .  The electrical grounding scheme for the Gunship and its equipment shall be designed to prevent or minimize ground loops and common current returns for signal and power circuits, to provide effective shielding, and to protect personnel from electrical shocks.

a. Safety Ground:  A wire of minimum length on all electrical and electrical equipment units connected internally to the equipment chassis shall be provided on one contact of each primary power input connector.  No circuit shall use this wire as a return.

b. Primary Power Grounding:  Except for the ICS Communications Control Unit (ICS CCU), primary power returns shall not be grounded internally to the chassis of any equipment.  A separate contact shall be provided on each primary power input being supplied by the aircraft electrical power system.  The ICS CCU may be internally grounded to the chassis.

3.3.2.2.3
EMC System Design Guide TC "3.3.2.2.3
EMC System Design Guide" \f C \l "1" .  The AFSC DH1-4 shall be used as a design guide for the AC-130U system.

3.3.2.3
Lightning and Precipitation Static TC "3.3.2.3
Lightning and Precipitation Static" \f C \l "1" .  The AC-130U system shall be designed to prevent interference due to precipitation static charging.  Lightning protection shall be provided in accordance with DOD-STD-1795 as supplemented in MIL-STD-1757A for both lightning criticality categories 1 and 2.

3.3.2.4
Communications Security (TEMPEST) TC "3.3.2.4
Communications Security (TEMPEST)" \f C \l "1" .  The AC-130U voice communication subsystem and any other mission equipment which processes classified information shall be installed in accordance with the requirements of Appendix P of NACSEM 5203.

3.3.3
Nameplates and Product Marking TC "3.3.3
Nameplates and Product Marking" \f C \l "1" .  Identification for new or modified equipment shall be in accordance with MIL-STD-130.

3.3.4
Workmanship TC "3.3.4
Workmanship" \f C \l "1" .  Aircraft workmanship shall be in accordance with released engineering drawings and specifications.  Workmanship includes use of proper materials, processes, finishes, and functional performance.  Workmanship for electronic equipment shall be in accordance with Requirement 9 of MIL-STD-454.

3.3.5
Interchangeability TC "3.3.5
Interchangeability" \f C \l "1" .  Component and equipments interchangeability requirements for new design shall be as specified in Requirement 7 of MIL-STD-454.  Interchangeability between right and left positions on the aircraft shall be provided to the greatest extent practicable.  Modifications to existing subsystems/equipment, which do not change the function, shall not degrade the physical interchangeability with the basic unmodified subsystems/equipments.  Where the function is changed, physical interchangeability is not required.

3.3.6
Safety TC "3.3.6
Safety" \f C \l "1" .

3.3.6.1
System Safety TC "3.3.6.1
System Safety" \f C \l "1" .

3.3.6.1.1
General Design Requirements TC "3.3.6.1.1
General Design Requirements" \f C \l "1" .  The system safety requirements for the modifications to the basic C-130H will consist of qualitative and quantitative analyses to identify and eliminate or control all hazards and hazardous events associated with both hardware and software modifications and the new systems.  All hazards revealed by analyses, tests, mishap reports, or any additional design requirement should consider, but not be limited to, the criteria listed in MIL-STD-882B.  An additional design requirement shall be that no single point failure shall result in a critical or catastrophic event.  As a means of identifying these failures, DH1-6, DH1-X, and relevant historical data shall be used.

3.3.6.1.2
Safety Design Order of Precedence TC "3.3.6.1.2
Safety Design Order of Precedence" \f C \l "1" .  Selection of appropriate equipment/software design features to adequately control or eliminate hazards shall be given precedence over corrective or protective features which increase the system complexity.  The use of safety devices, warning provisions, or special procedures shall be limited to those applications demonstrated by analysis to provide significant improvement in system effectiveness or as otherwise specified herein.  When so selected, safety devices, warning provisions, and procedures shall be developed so that failures, malfunctions, and errors shall not result in hazards.  Further warning and inspection provisions and procedures shall be used to detect and correct failures, malfunctions, and errors before they become hazards.  Operations personnel and maintenance factors shall be considered in the selection of safety design features.

3.3.6.2
Operational Safety TC "3.3.6.2
Operational Safety" \f C \l "1" .

3.3.6.2.1
Air Vehicle Safety Criteria.  The AC-130U modification shall incorporate design features which will promote the safety of the crew and maintenance personnel at all levels.

3.3.6.2.2
Crashworthiness TC "3.3.6.2.2
Crashworthiness" \f C \l "1" .  Crashworthiness shall be required in all changes to the basic C-130H aircraft including all crew stations, personnel seats, and crew rest areas.  AFSC DH2-1 DN2A2 shall be used for crashworthy system design criteria.

3.3.6.2.3
Personnel Hazards and Safety TC "3.3.6.2.3
Personnel Hazards and Safety" \f C \l "1" .  The AC-130U shall provide personnel protection in accordance with applicable sections of MIL-STD-1472.  This shall cover such areas as, but not limited to, acoustic noise, illumination, egress, and design of instrumentation.

3.3.6.2.4
Toxicity TC "3.3.6.2.4
Toxicity" \f C \l "1" .  Personnel exposure to toxic air contaminants during system operation or maintenance shall not exceed the ceiling values of AFOSH STD-161-8 or OSHA STD-1010.1000, whichever is more stringent.

3.3.6.2.5
Explosive Atmosphere TC "3.3.6.2.5
Explosive Atmosphere" \f C \l "1" .  The AC-130U system shall be designed to avoid the generation of an explosive atmosphere.  Where this is impractical, the equipment shall be designed to operate without causing an explosion.

3.3.6.3
Support Equipment (SE) TC "3.3.6.3
Support Equipment (SE)" \f C \l "1" .  MIL-STD-882B, MIL-STD-1472C, AFSC DHI-6, AFOSH standards and related experience will be used as guidance in the design and selection of SE.  Risks associated with hazardous conditions shall be reduced to an acceptable level.  Safety devices, warning provisions, and procedures shall be developed to detect failures, malfunctions, and errors before they become hazardous.  The maximum A-weighted sound level in accordance with AFOSH 48-19, produced by equipment shall not exceed 84 dBA during an 8-hour workday.  For equipment where it is impractical to achieve acceptable acoustical sound levels, it shall be a requirement to provide placards warning personnel of said equipment.

3.3.7
Human Engineering TC "3.3.7
Human Engineering" \f C \l "1" .  The AC-130U shall be designed to minimize crew size and keep the workload within the capability of a trained crew member.  AC-130U detailed designs shall comply with MIL-STD-1472 except for paragraphs 5.7, 5.10 through 5.12

and subparagraphs.  Also excepted from MIL-STD-1472 are keypad key spacing and size for the BMC keyboards, the CDUs, the ICS panels, the MFD bezels and the HUD panel.  MIL-STD-1472 non-compliances which carryover as unaddressed characteristics of the 

basic C-130H.  AFSC DH2-2 and DH1-3 shall be used as design guides.

3.3.7.1
Sound Pressure Levels TC "3.3.7.1
Sound Pressure Levels" \f C \l "1" .  The sound pressure levels of the flight deck and gun areas shall not exceed 105 dBa in the absence of gunfire.  This shall be the ambient sound pressure level during the normal cruise flight (pressurized).  For mission phases unique to the AC-130U, the following requirements shall apply to the interiors of the Battle Management Center and rest area compartments.

3.3.7.1.1
Application TC "3.3.7.1.1
Application" \f C \l "1" .  This section establishes the requirements for the AC-130U system to eliminate noise hazards and to provide effective aided and unaided communication for each flight member.  Analytical techniques outlined shall be applied as early as possible in system development.  Measurements shall be completed as early as possible during development of representative prototype aircraft so that necessary corrective action can be initiated in a timely manner.


(Text deleted by P208)
3.3.7.1.2
Total Daily Exposure (TDE) TC "3.3.7.1.2
Total Daily Exposure (TDE)" \f C \l "1" .  The acoustic noise TDE, as defined in AFR-161-35, Aerospace Medicine, Hazardous Noise Exposure, shall not exceed unity for any flight member.  The TDE shall be based on these flight members flying a 20-hour mission in a day.  As a design goal, hearing protection devices shall not be necessary in these areas.

3.3.7.1.3
Noise Exposure Limits TC "3.3.7.1.3
Noise Exposure Limits" \f C \l "1" .  Flight members shall not be exposed to continuous (non-impulsive) noise levels that exceed 115 dBA in the ear canal, third octave band adjusted for hearing protection afforded to 95 percent of the user population.  This requirement does not supplant the TDE limit.

3.3.7.1.4
Whole Body Exposure Limit TC "3.3.7.1.4
Whole Body Exposure Limit" \f C \l "1" .  Flight members shall not be exposed to octave band levels exceeding 145 dB in the range 1 Hz through 40 kHz regardless of hearing protection worn.  Special care in the design shall be taken regarding weapon firing so as to meet this requirement.

3.3.7.1.5
Frequency Range TC "3.3.7.1.5
Frequency Range" \f C \l "1" .  TDE and communications requirements shall be based on the third octave band center frequency of 25 Hz to 20 kHz.

3.3.7.1.6
Voice Communications TC "3.3.7.1.6
Voice Communications" \f C \l "1" .  The crew members in the BMC shall have the capability to talk to one another using a normal voice during ground idle and cruise (i.e., pressurized).  Voice communications shall be possible, coherent, understandable, and done without shouting over an intercommunication system.  This communication shall be between crew members on the aircraft, including augmented crew, and ground personnel.

3.3.7.1.6.1
Articulation Index TC "3.3.7.1.6.1
Articulation Index" \f C \l "1" .  An articulation index criterion of at least 0.7 shall apply to all crew members for all crucial mission phases.  An articulation index of 0.5 shall apply to all crew member communications for all non-crucial mission phases.  These criteria shall apply to intra-sensor operator communications both with and without the use of intercommunication system, also communications between all crew members with the use of the intercommunication system.


(Text deleted by P208)
3.3.8
Producibility TC "3.3.8
Producibility" \f C \l "1" .  System modifications and production shall include the most effective and economic means of fabrication, assembly, inspection, test installation, checkout, and acceptance of the system modifications and associated elements.

3.4
Documentation TC "3.4
Documentation" \f C \l "1" .  Documentation for the system shall be as specified in the contract.

3.5
Logistics TC "3.5
Logistics" \f C \l "1" .

3.5.1
Support Concept TC "3.5.1
Support Concept" \f C \l "1" .  The maintenance concept shall be based on three levels of maintenance as defined in AFR 66-14:

c. Organizational Level:  The level of maintenance consisting of those on-equipment tasks normally performed using the resources of a main operating command at an operating location.

d. Intermediate Level:  The level of maintenance consisting of those off-equipment tasks normally performed using the resources of the operating command at an operating location or at a Centralized Intermediate Repair Facility (CIRF).

e. Depot Level:  The level of maintenance consisting of those on and off-equipment tasks performed using highly specialized skills, sophisticated shop equipment, or special facilities of a supporting command at a Technology Repair Center (TRC), at other types of military or commercial centralized repair facilities, or in some cases, at an operating location.

3.5.2
Aircraft and Equipment Maintenance TC "3.5.2
Aircraft and Equipment Maintenance" \f C \l "1" .  The design of the AC-130U modification shall support aircraft deployment and mobility requirements to operate in an austere (zero-support) environment.  To enhance deployability, intermediate level SE shall be minimized by using maintainability design parameters and existing maintenance methods, procedures and SE capabilities.

3.5.2.1
Equipment Maintenance TC "3.5.2.1
Equipment Maintenance" \f C \l "1" .  Fault detection/fault isolation to the on-aircraft replaceable subassembly level shall be carried out using the following capabilities:

f. Mission software routines

g. Built-in-Test

h. Portable, one person carry-on and usable on aircraft, SE.

Further fault isolation for off-aircrafts organizational repair may use nonportable SE.  Existing SE should be used unless it can be shown that new SE will reduce LCC and enhance mobility.

3.5.4
Supply TC "3.5.4
Supply" \f C \l "1" .  The Gunship shall support the following supply requirements:

i. The existing government supply system shall be used to the maximum extent possible to support the airframe and avionics systems.

j. Modifications requirements shall maximize use of standard or preferred parts, unless single purpose/peculiar items can be shown to be more cost effective.

k. Introduction of new items into the supply system shall be held to a minimum, and methods of supply and resupply of all items shall not require development of additional supply systems and reporting procedures.

3.5.5
Facilities and Facility Equipment TC "3.5.5
Facilities and Facility Equipment" \f C \l "1" .  The air vehicle and avionics system modifications shall be capable of using existing Air Force facilities.  These facilities shall include, but are not limited to, training facilities, operation buildings, maintenance hangars, docks, shops, and test cells.

3.6
Personnel and Training TC "3.6
Personnel and Training" \f C \l "1" .

3.6.1
Personnel TC "3.6.1
Personnel" \f C \l "1" .  The maintenance concepts and inspections of paragraph 3.5.1 shall be used in the development of the personnel subsystem.  The AC-130U design shall determine the flight crew requirements.

3.6.2
Training TC "3.6.2
Training" \f C \l "1" .  Training for the system includes all crew position training and maintenance training.  Training systems shall be based on the Instructional System Development (ISD) process as directed by AFR-50-8, MIL-STD-1379C and MIL-T-29053B.  Maximum use of existing Air Force training procedures, methods, available training courses, etc., shall be an objective 

of the training program.  The training shall include normal, emergency, and operational procedures.  Maintenance training shall be task oriented and support the TOs developed for the AC-130U.

3.6.2.1
Training Equipment TC "3.6.2.1
Training Equipment" \f C \l "1" .  Training equipment shall provide system oriented training on theory, method of operations, and on maintenance tasks accomplished in the maintenance activities.  These activities relate to both air vehicle and SE.  All new training equipment required shall be aircraft and SE configured, and shall require no new skills to operate or maintain the equipment.  Maximum use of existing Army, Navy, and Air Force training equipment shall be made and new equipment development shall be held to a minimum and be as required.

3.7
Major Component Characteristics TC "3.7
Major Component Characteristics" \f C \l "1" .

3.7.1
Basic C-130H Aircraft TC "3.7.1
Basic C-130H Aircraft" \f C \l "1" .  The basic C-130H shall be as defined in Lockheed Model Specification ER/S-7103M-44.

3.7.2
Airframe Modifications TC "3.7.2
Airframe Modifications" \f C \l "1" .

3.7.2.1
Structure Modifications TC "3.7.2.1
Structure Modifications" \f C \l "1" .  Structure modifications to the C-130H aircraft shall be comprised primarily of supporting structure for the gunship equipment installation; cutouts and reinforcements around cutouts; addition of support structure to withstand emergency landing forces from the new equipment installations; IR shields, crew stations, storage provisions, and similar gunship related changes.

3.7.2.1.1
Deleted TC "3.7.2.1.1
Deleted" \f C \l "1" .

3.7.2.1.2
Deleted TC "3.7.2.1.2
Deleted" \f C \l "1" .

3.7.2.1.3
Deleted TC "3.7.2.1.3
Deleted" \f C \l "1" .

3.7.2.1.4
Deleted TC "3.7.2.1.4
Deleted" \f C \l "1" .


3.7.2.1.5
Battle Management Center and Crew Rest Area TC "3.7.2.1.5
Battle Management Center and Crew Rest Area" \f C \l "1" .  The battle management center and the crew rest area shall be insulated for sound.


(Text deleted by P208)

3.7.2.1.6 TC "3.7.2.1.6
L/ESS Data Recorder (Deleted by P208)" \f C \l "1" 
L/ESS Data Recorder.  The AC-130U shall be provided with a structural data recorder system, to obtain structural stress and airplane loads and usage data on three aircraft only for the purpose of more accurately predicting life expectancy of the airframe in support of the Loads/Environment Spectra Survey (L/ESS) program. Deleted.


(Text deleted by P208)

3.7.2.2
Fuel Subsystem TC "3.7.2.2
Fuel Subsystem" \f C \l "1" .  The fuel system shall be protected against the mission threat by the use of a reticulated foam for fuel tank inerting or explosion suppression.  Foam shall be installed in all fuel tanks in accordance with TCTO 1C-130-1063.  In addition, the aerial refueling system shall be installed in accordance with TCTO IC-130-949.

3.7.2.3
Deleted TC "3.7.2.3
Deleted" \f C \l "1" .

3.7.2.4
Electrical Power Subsystem TC "3.7.2.4
Electrical Power Subsystem" \f C \l "1" .  The AC-130U shall operate and meet all system performance requirements without degradation using electrical power supplied by the basic C-130H aircraft electrical power system.  Crew positions shall be provided with electrical outlets for all required NVGs.  Individual system components shall perform as required in their detailed specification when subjected to the C-130U steady state power.  When the equipments are subjected to transients, the equipments shall not be damaged and shall recover automatically.  Safety of flight equipments and equipments whose continuous operation is essential to meet mission requirements shall operate during steady state and transient conditions.  All equipments which contain memories shall not have their memories altered by the above described power and transients or by short interrupts caused by power switching.  Modifications shall be made to the existing C-130H electrical power distribution system to provide power for the installed gunship mission subsystem.  Power to all Gunship specific systems/LRU's shall be routed through a master circuit breaker panel located at the forward avionics bay in the crew rest area.  Each major system as well as selected LRU's which do not have dedicated controls will be powered up on actuation of a master power on switch at LRU/systems operator stations.  Systems/LRU's may be selectively powered down and/or reactivated by manual actuation of individual controls.  The Gunship electrical power system shall provide adequate power to operate all Gunship electrical equipment without power shedding in the event of a single generator failure, a transformer rectifier failure, or other failure of a critical system component.

3.7.2.5
Hydraulic Power Subsystem TC "3.7.2.5
Hydraulic Power Subsystem" \f C \l "1" .  Changes to the C-130H hydraulic subsystem shall comply with MIL-H-5440, and shall not degrade the performance of the basic C-130H hydraulic subsystem.  The hydraulic system shall be modified to provide power for training and operating the guns and to provide power to operate an UARRSI.  Means shall be provided to prevent cascade failure of the auxiliary system after combined booster and utility systems loss at the booster assemblies.  The hydraulic system shall be modified to provide back-up power for main landing gear extension/retraction and for nose gear steering after a loss of power in the utility hydraulic system.

3.7.2.6
Lighting System TC "3.7.2.6
Lighting System" \f C \l "1" .  The gunship shall be equipped with an exterior and an interior lighting system.  Both lighting systems shall be designed to be compatible with second and third generation NVGs for use in the flight deck and observer's areas.  Third generation NVGs, or ANVIS, are identified as NSN 5855-01-138-4747, AN/AVS-6.  Second generation NVGs are identified by NSN 5585-00-150-1820, AN/PVS-5A.  Each lighting subsystem shall be capable of simultaneous and independent operation.  The use of nonintegral lighting is permissible for the standard C-130H instruments and panels.  Any new or significantly modified lighting shall conform to the following requirements: 

l. MIL-L-85762 excluding paragraphs 3.3, 3.7, 3.10.5, 3.10.6, and 3.11-3.13, and modifying paragraphs 3.10.8.6 and 3.10.9.6 only for the ICS CSU Integrated panel to permit the use of lighting with chromaticity of no more than 10 nanometers outside the NVIS a limit in figure 3 and radiance not to exceed 2.1 E-10AR.

m. MIL-L-6503H, paragraphs 3.2.1, 3.2.5-3.2.7, 3.3.2-3.3.4.2, 3.3.4.4-3.3.4.6, 3.3.12, 3.3.13, 3.4.1, and 3.6-3.7.

n. MIL-P-7788E excluding paragraphs 3.6, 3.5.2.1, 3.5.2.3, 3.5.4.1.1, and 3.5.4.2.1.

3.7.2.6.1
Exterior Lighting TC "3.7.2.6.1
Exterior Lighting" \f C \l "1" . An additional exterior lighting system shall be installed using TCTO 1C-130H-538.

3.7.2.6.1.1
Landing Lights TC "3.7.2.6.1.1
Landing Lights" \f C \l "1" .  Existing visible landing and taxi lighting shall be retained.  The second lighting subsystem for use with second and third generation NVGs shall be an IR type lighting system installed in accordance with TCTO 1C-130H-538 and shall be used for landing and taxiing the aircraft.

3.7.2.6.2
Interior Lighting TC "3.7.2.6.2
Interior Lighting" \f C \l "1" .  The interior lighting shall comply with MIL-L-85762, excluding paragraphs 3.3, 3.7, 3.10.5, 3.10.6, and 3.11-3.13, and modifying paragraphs 3.10.8.6 and 3.10.9.6 only for the ICS CSU Integrated panel to permit the use of lighting with chromaticity of no more than 10 nanometers outside the NVIS A limit in figure 3 and radiance not to exceed 2.1 E-10AR, in order to provide lighting optimized for third generation NVGs while being compatible with second generation NVGs unless otherwise stated.  The illumination levels shall be such that the average luminance of the brightest to the dimmest instrument or panel does not differ from the average of the group by more than 2.5:1.  Compatibility with NVGs means glare reflection and light spectrum caused by an interior light source will not degrade the ability of any NVG users to see outside the aircraft under NVG maximum gain conditions.  All instruments, controls, and displays shall be provided with continuous dimming from rated voltage to off.  The cockpit multi-function display (CMFD) may have an ANVIS radiant level as high as 2.5 X 10-10 AR when tested in accordance with MIL-L-85672.

3.7.2.6.2.1
Flight Deck Lighting TC "3.7.2.6.2.1
Flight Deck Lighting" \f C \l "1" .  The flight deck lighting shall provide illumination to the flight deck crew members for satisfactory night flight operations for all intended night operations.  All instruments, controls, and displays shall be readable and discernible in the worst case lighting environment of a minimum of 10,000 ft cd, as measured at the surface of the equipment.  All instruments, control panels, and secondary flight deck flood lighting shall also prevent or minimize windscreen reflections.  A capability shall be provided to isolate the pilot, copilot, and flight engineer from the other flight deck stations to prevent non-NVG compatible lighting from interfering with pilot/copilot use of NVGs.

3.7.2.6.2.2
Sensor Operators Lighting TC "3.7.2.6.2.2
Sensor Operators Lighting" \f C \l "1" .  Blue-white or NVG green light as tailored in MIL-L-6503H, MIL-P-7788E, and MIL-STD-1472 shall be used in areas which are separate from both the flight deck and the cargo areas and does not require the use of NVGs.  These areas shall be capable of being physically separated; i.e., light tight, from any other area in the aircraft as well as the exterior of the aircraft when non-NVG lighting is used.

3.7.2.7
Crash Recorder TC "3.7.2.7
Crash Recorder" \f C \l "1" .  A crash survivable flight data recorder shall be installed on each AC-130U to provide crash investigation data.  TCTO IC-130-1068, which is in draft form, shall be used as a guide to parameter identification and installation requirements.

3.7.2.8
Deleted TC "3.7.2.8
Deleted" \f C \l "1" .

3.7.2.9
Instruments TC "3.7.2.9
Instruments" \f C \l "1" .  If the instruments of the basic C-130H have to be changed to achieve the conversion to an AC-130U then the following shall apply:

3.7.2.9.1
Propulsion TC "3.7.2.9.1
Propulsion" \f C \l "1" .  Either the engine parameters shall be continuously displayed as in the C-130H or, if MFDs are used, the parameters shall be continuously monitored and a warning, and parameter, shall be displayed when out-of-tolerance conditions are detected or when a trend indicates that an out-of-tolerance condition is imminent or on command.

3.7.2.9.2
Flight TC "3.7.2.9.2
Flight" \f C \l "1" .  The AC-130U shall provide attitude, heading, velocity (including vertical velocity), barometric altitude, radar altitude and Instrument Landing System (ILS), to allow safe, routine completion of all flights.  Even if some or all of these functions are displayed on MFDs and digital time and elapsed time is also displayed a standard 8-day clock shall be retained.

3.7.2.9.3
Back-Up Flight Essential Instruments TC "3.7.2.9.3
Back-Up Flight Essential Instruments" \f C \l "1" .  If MFDs are provided for flight crew displays, then the following backup flight instruments shall be provided visible by both pilot and copilot.

3.7.2.9.3.1
Attitude Direction Indicator TC "3.7.2.9.3.1
Attitude Direction Indicator" \f C \l "1" .  The Gunship system shall include at least one attitude direction indicator with turn and slip indication.

3.7.2.9.3.2
Airspeed Indicator TC "3.7.2.9.3.2
Airspeed Indicator" \f C \l "1" .  The Gunship avionics subsystem shall include at least one indicated airspeed indicator.

3.7.2.9.3.3
Barometric Altimeter TC "3.7.2.9.3.3
Barometric Altimeter" \f C \l "1" .  The Gunship avionics subsystem shall include at least two barometric altimeters one of which will be visible by the navigator.

3.7.2.9.3.4
Magnetic Compass TC "3.7.2.9.3.4
Magnetic Compass" \f C \l "1" .  The Gunship system shall include at least one independent magnetic compass indicator and system.

3.7.3
Gunship Mission Subsystems TC "3.7.3
Gunship Mission Subsystems" \f C \l "1" .

3.7.3.1
Deleted TC "3.7.3.1
Deleted" \f C \l "1" .

3.7.3.1.1
Mission Computer(s) TC "3.7.3.1.1
Mission Computer(s)" \f C \l "1" .  The mission computer(s) shall be designed to have the following characteristics:

o. The architecture for each mission computer(s) shall be in accordance with MIL-STD-1750.

p. Each mission computer shall be easily loaded and reloaded without removal from the aircraft and without removal of SRUs, and shall not require reloading after input power is removed.

q. Each mission computer shall operate independently of the others and shall have identical capabilities.

r. The mission computer(s) shall operate through any power transient that may occur in the power system without system performance degradation and/or loss of memory and computer synchronization.

s. Each mission computer and processor unit shall have identical programs in Read Only Memory for initialization.

t. The Mission Computer(s) shall provide 100 percent installed spare memory beyond that which is initially used (i.e., at least 50 percent of memory shall be unused at Physical Configuration Audit [PCA]).

u. The serial channels shall be designed to the requirements of MIL-STD-1553 and shall perform the bus control function.

v. The mission computers shall have BIT capability and an In-Flight Self-Test program.

w. The mission computer primary memory shall be a non-volatile, non-destructive readout, read/write random access memory.

x. A battery, if used to maintain the non-volatility of the memory, shall have an installed life of not less than six months.  The battery shall be capable of being removed and replaced on the aircraft without removing the LRU from its mount/rack.  Battery status shall be easily monitored without having to use any tools or removing any LRU cover.

y. The mission computers shall provide an interface to the Data Transfer Unit (DTU) useable for commanding a classified data erasure.

z. The mission computers shall be integrated to the avionics system via a direct interface to the MIL-STD-1553B multiplex data bus.  A mission computer will provide the control for all 1553B data bus communications.

3.7.3.1.1.1
Spare Capacity TC "3.7.3.1.1.1
Spare Capacity" \f C \l "1" .  The processors shall contain the memory and throughput capacity as specified below:

aa. The Start-Up Read Only Memory (ROM) shall be of sufficient size to contain CPU diagnostics and main memory loader software.

ab. The mission computer(s) shall not expend more than 50 percent of the total throughput.  The measured throughput shall include both foreground and background processing averaged over the maximum background task time required during the worst case mission phase.

ac. The mission computer(s) shall not expend more than 60 percent of the foreground processing time for each computational minor cycle.  The measured foreground processing time for each of the minor cycles shall be averaged over the maximum background task time required 

during the worst case mission phase.  Foreground processing shall include all software processing that is required to be started and completed in one foreground computational cycle.

3.7.3.1.1.2
Spare Processing TC "3.7.3.1.1.2
Spare Processing" \f C \l "1" .  All new flight processors (other than the mission computers) which contain CSCIs shall expend no more than 50 percent of the installed memory and no more than 50 percent of the total throughput.  Existing and modified flight processors (other than mission computers) which contain CSCIs shall expend no more than 70 percent of the installed memory and no more than 70 percent of the total throughput.  Exceptions will be approved by the Government on a case-by-case basis.

3.7.3.1.2
Data Transfer Unit TC "3.7.3.1.2
Data Transfer Unit" \f C \l "1" .  A Data Transfer Unit (DTU) shall be provided to be used for the following functions:

ad. It shall serve as the means for the aircrew to load flight planning information into the avionics system.  This shall include takeoff data, routes, navigation aids, radio frequency presets, etc.  For the Adaptive Communications Processor (ACP) of the HF radios, it shall also include storage and transfer of network addresses, automatic processor keys, ACS loads, anti-jam loads, passwords, and time-of-day.


(Text deleted by P208)

ae. The DTU shall provide a removable media for the storage of in-flight log data and maintenance data.

af. Sufficient error checking shall be performed on the transferred data to ensure the integrity of the transferred data.

ag. The DTU shall have capacity consistent with the storage of the above information plus 30 percent usable spare for growth.  The DTU shall plug into its own receptacle on the aircraft which will interface the DTU to the MIL-STD-1553 data bus.  The DTU receptacle shall be mounted in such a manner as to allow easy insertion/removal of the Data Transfer Module (DTM) by a flight crew member.  Provisions shall be made for mass memory erase of the DTM memory by the single operation that erases the mission computer memory.  A separate memory erase capability shall be provided on the DTM itself to allow memory erase when the DTM is not loaded into its receptacle.  The DTM shall provide the function of a non-volatile read/write random access memory.  Reading and loading of the DTM by ground support equipment is required.

3.7.3.1.3
Computer Programs TC "3.7.3.1.3
Computer Programs" \f C \l "1" .  The AC-130U software shall consist of the operational software, support software and simulation software.  The capability to debug, write, and change computer programs shall be enhanced by simple and straightforward logic structure arrangement, modular programming, clear commentary in source code, a separation of data variable from instructions, consistent mnemonics (for source code variables) that are relevant to the function of the variable, and effective well-structured documentation.

3.7.3.1.3.1
Operational Software TC "3.7.3.1.3.1
Operational Software" \f C \l "1" .  The operational software shall perform computations, data processing, and interfacing functions that are required to enable the system to meet performance and functional requirements specified herein.  As a minimum, the operational software shall include the following capabilities and features:

ah. The operational software shall be integrated with the navigation system and sensor suite to solve ballistic equations and permit accurate weapon delivery at all attack altitudes.  The capability shall be provided to accommodate 1000 action points for use as checkpoints, turn points, initial points, offset aim points, rendezvous points, threats/threat avoidance areas, and targets.  The capability to accommodate 9 moving waypoints shall also be provided.

The system shall provide for navigation updates from pre-selected sensors and navigation aids.  The reference points shall be inserted or updated manually, by data transfer module, and by storage of sensor data.

ai. Provide defensive avionics functions, including control and display of warning system data.

aj. Targeting error assessment and re-targeting.

ak. Avionics integrated test function, including mission computers self-test.  This test shall include both in-flight BIT and ground maintenance/readiness tests.

al. MIL-STD-1553 multiplex bus control.

am. Controls/displays management including subsystem moding and control.

an. Communication between systems/sensors.

ao. Means shall be provided to easily and quickly erase all classified data while in flight.  A positive indication of successful completion shall be displayed to the operator.

ap. Record navigation scoring, gun firing scoring, and fault indications on an in-flight recording device for post-flight analysis.

aq. Mission computers software and mission data loading.  The operational software shall be capable of being loaded using a Data Transfer Set.  Mission data loading shall be accomplished either manually on the aircraft using the controls and displays, or through the use of the DTM.

ar. Upon re-application of the aircraft power to a mission computer following a power transient and subsequent mission computer shutdown, the mission computer shall automatically restart and resume mission operation within one second.  Gun firing shall be inhibited, however, until re-initiated by the operator, except for the manual mode.

as. Fault detection/fault isolation (FD/FI) functions shall be accomplished as a mode of the operational software.  Such functions shall be available to the crew on the ground with power applied to the aircraft.  System status monitoring data/information shall be continuously collected throughout flight and shall be maintained in the computer memory for access by the maintenance crew.

at. Flight director command and guidance.

3.7.3.1.3.1.1
Back-Up TC "3.7.3.1.3.1.1
Back-Up" \f C \l "1" .  The operational software shall allow for back-up of avionics capability due to hard or intermittent failure.  Single failure modes shall be anticipated such that the loss of one LRU shall not cause the permanent loss of functional capability.  the operational software shall resume time-critical functions immediately and shall recover specification performance for navigation and fire control CEP within six seconds following the failure.  The operational software shall be designed such that multiple failures other than avionics LRUs shall not restrict the mission computers from making use of remaining system inputs to perform degraded navigation and fire control functions.

3.7.3.1.3.1.2
Higher Order Language (HOL) TC "3.7.3.1.3.1.2
Higher Order Language (HOL)" \f C \l "1" .  All operational software for the mission computers and all operational software which is newly developed or modified for other airborne computers in the AC-130U aircraft shall be programmed either entirely in Ada High Order Language as specified in MIL-STD-1815 or entirely in JOVIAL J-73 High Order Language as specified in MIL-STD-1589 except the ALLTV which may use PASCAL.  No less than 90 percent of the object code loaded into the mission computers shall be the direct result of the compilation of HOL source and assembly of the resultant assembly language code without modification.  Software modifications to equipment which currently exists in the government inventory may be accomplished in the language used in the existing equipment after government approval.

3.7.3.1.3.2
Support Software TC "3.7.3.1.3.2
Support Software" \f C \l "1" .  The support software shall consist of the compiler, linker, assembler, debugger and simulator, and loader software required to convert source programs to loadable tapes.  If Ada is used, the Rockwell Ada Post Linker shall be included as part of the support software.  The support software shall also include the Astronautics Display Prototyping Software and the Rockwell MBT Interface Software to maintain the AC-130U.  Unique hardware including the loader required to support Ada shall be identified via the SERD process.

3.7.3.1.3.3
Development Test Software TC "3.7.3.1.3.3
Development Test Software" \f C \l "1" .  The developmental test software shall provide test functions to support software development, analysis, laboratory testing, flight testing, software timing assessment and instrumentation.  The development test software shall provide debugging capability and data pumping.

3.7.3.1.4
Data Bus System Requirements TC "3.7.3.1.4
Data Bus System Requirements" \f C \l "1" .  MIL-STD-1553B, Notice 2, multiplex data buses shall be used for information transfer and integration among the elements of the avionics suite.  A back-up bus control function shall be provided to maintain bus message traffic between the elements in the event of the failure of the primary bus controller.  In the event of an in-flight primary bus control failure, the back-up control function shall be automatically activated and the crew alerted.  Manual override shall also be provided so that the crew can force the system into primary or back-up bus control if deemed necessary.  All terminals connected to the bus shall use transformer coupled stubs and shall provide dual redundant data paths.  The multiplex system architecture shall incorporate fault tolerant techniques where possible.  Isolation/separation of redundant equipment as well as multiple sources of similar information shall be considered.  This may also include multiple bus architecture.  The multiplex system shall be able to accommodate a 50 percent growth/increase based on worst case mission requirements.  This shall include, as a minimum, the number of remote terminals, bus loading, bus throughput, and bus controller processing capability.  A spare connection shall be provided on each bus for test and monitoring purposes.  Redundant buses shall be placed on the aircraft at as much physical separation from one another as practical.

3.7.3.1.4.1
Address Assignments TC "3.7.3.1.4.1
Address Assignments" \f C \l "1" .  RT address 00000 (0) shall not be assigned as a unique address until all other allowable combinations of address have been assigned.

3.7.3.1.4.2
Bus Interface Unit TC "3.7.3.1.4.2
Bus Interface Unit" \f C \l "1" .  The Bus Interface Unit (BIU) shall be a remote bus interfacing device providing a communication path between the serial, electrical 1553 system bus and a variety of digital, discrete, and analog electrical sensors and devices which are non-1553 compatible.  The BIU shall be able to place and receive signals on the 1553 bus as a remote terminal (as described by MIL-STD-1553).  The BIU shall also send and receive the characteristic interfaces required by the non-1553 equipment.  The BIU shall be comprised of a BIU LRU and the required Subsystem Interface Modules (SIMs) for the non-1553 interfaces.  The BIU LRUs shall be interchangeable and any SIM SRU shall be able to be fitted into any BIU LRU.  Each BIU shall be allocated to various types of equipment such that maximum separation is maintained between redundant or like equipments and adverse effects on the gunship mission are minimized in the event of a BIU failure.

3.7.3.1.4.2.1
Performance TC "3.7.3.1.4.2.1
Performance" \f C \l "1" .  The performance of the BIU with the SIMS shall permit accomplishment of the performance specified herein.  The BIU shall provide, as a minimum, the following functions:

a. Signal conditioning for data transferred between the 1553 data bus and non-1553 equipment.

b. Software controlled bus transmission priority for simultaneously received signals from the non-1553 equipment.

c. SIM compatibility with any BIU LRU.

d. Interface to one dual 1553B electrical bus adhering to MIL-STD-1553B, Notice 2.

e. Built-in-test and the ability to communicate, as a minimum, failure status over the 1553 bus.

f. Simultaneous processing for all non-1553 interface signals.

3.7.3.1.4.3
MIL-STD-1553 Supplemental Requirements TC "3.7.3.1.4.3
MIL-STD-1553 Supplemental Requirements" \f C \l "1" .  All MIL-STD-1553 communication and interfaces between avionic subsystems shall conform to the requirements of MIL-STD-1553B Notice 2.  Equipment used in this system shall meet the requirements of MIL-STD-1553 as well as the options and additions which are required for this system as defined below.  Equipment which is "off-the-shelf", unmodified, and in production may also be used but must be approved on a case by case basis by the Air Force procuring activity.  Deviations from the following requirements must be approved and documented in the Multiplex Data Bus Specifications.

3.7.3.1.4.3.1
Unique Address TC "3.7.3.1.4.3.1
Unique Address" \f C \l "1" .  All remote terminals shall be capable of being assigned any unique address from decimal address 0 (00000) through decimal address 30 (11110).  The address shall be established through pin programming of an external connector which is part of the system wiring and connects to the remote terminal.  Seven dedicated pins shall define the address coding.  Five pins shall define the remote terminal address.  The sixth pin shall be used as parity for the remote terminal address.  Odd parity shall be used.  The remote terminal shall not respond to any messages if the address parity is not valid.  The seventh pin shall be a return line and be used to program the address and parity pins to a logic zero.  An open address or parity pin shall be a logic one.

3.7.3.1.4.3.2
Status Word Bits TC "3.7.3.1.4.3.2
Status Word Bits" \f C \l "1" .  The Service Request Bit implementation and Remote Terminal (RT) busy conditions shall not constrain system operation.

3.7.3.1.4.3.3
Illegal Commands TC "3.7.3.1.4.3.3
Illegal Commands" \f C \l "1" .  If the illegal command option is not implemented, then the terminal shall respond "in form" to any valid command over the data bus, i.e., respond with status and the proper number of data words as defined by the command word.  The content of the data words may be undefined.

3.7.3.1.4.3.4
Variable Message Block TC "3.7.3.1.4.3.4
Variable Message Block" \f C \l "1" .  Each RT/subsystem shall be able to transmit a subset of any message defined for it, i.e., send the first "n-x" words in a message, where "n" is the defined number of data words for that message and "x" is less than "n".  This shall be done by varying the word count up to the maximum defined for the particular message, i.e., sub-address and T/R bit.

3.7.3.1.4.3.5
Sample Consistency TC "3.7.3.1.4.3.5
Sample Consistency" \f C \l "1" .  The equipment design shall ensure that every message transmitted over the bus by the subsystem contains only mutually consistent samples of information.  Different words used to transmit multiple precision parameters shall all be members of the same sample set.  Functionally related parameters updated at the same rate shall all be members of the same sample set.  Suitable buffering and transmission control logic shall be provided to prevent the transmission of a partially updated message that would contain mutually inconsistent data.

3.7.3.1.4.3.6
Data Form TC "3.7.3.1.4.3.6
Data Form" \f C \l "1" .  Digital data shall be transmitted in a form compatible with the message and word formats defined in MIL-STD-1553.  All word formats, parameter representations and coding shall use the requirements and recommendations of Section 80 of MIL-HDBK-1553 as a guide.  Data word formats which define least significant bits to a higher resolution than the computational capability of the equipment shall be filled with logic zeros subsequent to the least significant equipment computed bit.  Negative numbers shall use 2's complement notation.  Any unused, spare, reserved, etc., bit positions in a word shall be transmitted as logic zeros.

3.7.3.1.4.3.7
Sub-address Assignments TC "3.7.3.1.4.3.7
Sub-address Assignments" \f C \l "1" .  Sub-address 10000 (16) through 11110 (30) shall be used first for sub-address assignments.  Only when this selection of sub-addresses is depleted for an RT/subsystem, may sub-address 00001 (1) through 01111 (15) then be used.

3.7.3.1.4.3.8
Subsystem Status/Control TC "3.7.3.1.4.3.8
Subsystem Status/Control" \f C \l "1" .  Each remote terminal/subsystem shall, upon command, transmit its self-test/status information.  Status here refers to mode, state, health, or identification information for the complete RT including all subsystems associated with that RT.  Sub-address 10100 (20) shall be reserved for this function.  The RT shall be capable of transmitting at least one data word for this sub-address.  The first data word transmitted by the RT shall be all zeroes to indicated that the RT and subsystem(s) have no failures/faults and non-zero if there are any failures/faults.  Any non-zero value shall also, as appropriate, be reflected via the subsystem flag or terminal flag.  Subsequent data words may be used to expound on the failures/faults and to transmit mode, state, or identification information.  Data associated with a receive command with the above sub-address shall initiate a self-test, specify the particular type of test, or control the mode or state of the RT and/or subsystems within the requirements and constraints imposed by the remote terminal/subsystem specification.

3.7.3.1.4.3.9
Power-Up Initialization and Power-Down TC "3.7.3.1.4.3.9
Power-Up Initialization and Power-Down" \f C \l "1" .  During a power-up initialization or during power-down, the RT shall respond to a valid command with one of the following three responses:  RT off-line (no response on the data bus), status word transmitted with the busy bit set, or normal response.  If any data words or status words are transmitted from the RT, the information content of the data words or status words must be valid.

3.7.3.1.5
Instruction Set Architecture TC "3.7.3.1.5
Instruction Set Architecture" \f C \l "1" .  The processor architecture for newly developed equipment shall be in accordance with  MIL-STD-1750A, except for the BMUX and the HSVD Interface Unit.  Also, this requirement does not apply to the trainable gun mount system.  The trainable gun mount system shall use an unmodified MG 80186-8 processor.  The ALLTV may use an 80186 processor architecture.  All other exceptions to applying MIL-STD-1750A for newly developed equipment shall be on a case by case basis and shall require government approval.

3.7.3.1.5.1
DGU Architecture TC "3.7.3.1.5.1
DGU Architecture" \f C \l "1" .  The DGU shall conform to MIL-STD-1750A processor architecture except that the DGU is not required to set the fault register when illegal or unimplemented I/O addresses are called.

3.7.3.2
Deleted TC "3.7.3.2
Deleted" \f C \l "1" .

3.7.3.3
Fire Control Subsystem TC "3.7.3.3
Fire Control Subsystem" \f C \l "1" .  The fire control subsystem shall provide maximum system flexibility while retaining mission capability in the event of damage to one computer/navigation system.  The following characteristics shall be included:

j. The system shall provide continuous fire control solution for any two different sensor/gun combinations at the same time at least while both fire control computers are available.

k. Overall fire control system accuracy shall be defined as follows:

1. 40mm and 105mm Accuracy

(see Appendix III)

2. 25mm Accuracy

(see Appendix III)

3. The on-board FCS shall support the targeting and firing conditions as specified in 1 and 2 above.

r. The fire control computation shall provide automatic correction of environmental and aircraft dynamics affecting weapon impact point.  Compensation for changes in airspeed, angle of attack, sideslip, aircraft attitude and altitude, wind, gun, ammunition type, and target motion shall be provided.  The automatic fire control solution shall apply for:  (1) direct fire, (2) fire where the primary sensor is tracking a known point and the aim line is calculated to a target at a given range and bearing from that point and (3) computer firing when the target point is designated by the mission computer or other system based upon stored or known target coordinates and known aircraft coordinates.  The Gunship weapons control system shall provide at least two independent ranging solutions (laser ranger and radar) which shall support fire control requirements for the electro-optical sensors.  A fallback derivation from altitude and geometry shall be provided.  The fire control solutions provided by the Mission Computer shall apply over the following ranges, as a minimum:

Light weapons:
3000 to 8000 ft above ground level (AGL)

Medium weapons:
4500 to 18,000 ft AGL

Heavy weapons:
5500 to 20,000 ft AGL

These profiles shall apply with bank angles between 26° to 30° and airspeeds of 170 to 230 knots.

s. The system shall provide capability to input alignment corrections both on the ground without weapons firing and in the air using fire control avionics and gun-firing bias/error correction.  A capability shall be provided to allow corrections to be input by a single operator prior to any alignment which may be input for a gun/sensor combination after firing.  An in-flight alignment capability shall be provided to automatically correct for gun/sensor in-flight alignment shift due to body bending.  Gun-sensor alignment shall be maintained within 0.4 milliradians (1 SIGMA) while in flight and following an initial alignment procedure.

t. Nominal firing conditions shall be determined within the guns/aircraft performance envelope.  These nominal conditions shall provide airspeed, bank angle, altitude, gun and sight angles information to the crew to permit accurate fixed gun firing.  Nominal altitudes shall be chosen so that, at any altitude in the operational envelope, a set of the predetermined nominal conditions can be chosen which will not have an analytical still air error greater than 0.5 milliradian (mr).  The lowest usable altitude shall be determined by the minimum gun depression angle which can be used without damage to the aircraft.  The highest usable altitude shall be determined by aircraft or gun performance, whichever is the less.  Fire control solutions shall be provided to make full use of the aircraft/armament capability.

u. In the fixed gun mode (either Automatic-fixed or Semi-automatic), a computed impact point shall be provided throughout the operational envelope for the selected gun fixed at the nominal angles.

v. In the Automatic-trainable mode, the pilot shall be provided with the same information as in the fixed gun mode so that the required corrections from gun movement will be small.  The minimum training angle over which specified accuracy is to be maintained is eight degrees in azimuth and elevation. (Reference 3.7.3.3.1)

w. Fire control inhibits shall be provided in the Automatic gunfire mode which include, as a minimum, master arm and individual gun arm switches, consent and firing inhibit switches and computer generated inhibits such as aircraft attitude limits, aiming error limits, aiming error rate of change limits, and gun position accuracy.

x. One monitor shall have the capability of displaying friendly and enemy forces and targets.  It shall be possible to superimpose danger areas on this display.  Danger areas are those areas of potential collateral damage if the chosen gun/ammunition combination were fired under existing conditions.  It shall also be possible to illustrate the extent to which friendly forces may be dispersed around their location points.  A further requirement is to overlay prebriefed no-fire zones.

3.7.3.3.1
Fire Control Modes TC "3.7.3.3.1
Fire Control Modes" \f C \l "1" .  The fire control system shall include the following basic modes:

l. Automatic - The automatic gunfire logic shall have two firing options:  trainable and fixed.  All fire control inhibit checks shall be made.

Trainable - The fire control solution shall allow corrections by using the trainable gunmounts throughout the entire aircraft gun-firing operational envelope.  The accuracies shall be as stated in Appendix III.

Fixed - The position of the gunmount shall be fixed.  Firing shall be provided by the fire control solution based upon known gunmount position.  The gun angle shall be commanded from the mission computer but shall also be capable of being set manually while in flight should the trainable gunmount fail.  Single shot accuracy shall be the same as defined in the Automatic-trainable mode when the aircraft is at the correct altitude and radius from the target as defined in the fire control solution.  In no instance shall departure from the nominal fire control solution cause the system accuracy to degrade by more than 0.5 mr beyond Automatic-trainable requirements.

m. Semi-Automatic - The position of the gunmount(s) shall be fixed either by commands from the mission computer or manually should the trainable gunmount fail.  System operations shall be identical to the Automatic mode with a fixed gun except that computer program inhibits shall not be included as prerequisites to fire.

n. Manual - The fire control system shall use fixed gunmounts and pilot aiming by a gunsight.  The gunsight shall allow the pilot to maneuver the aircraft to make gunfire miss corrections.  The gunsight will be adjustable to permit manual firing throughout the operational envelope.  The crew shall have total control over the firing of the guns through a copper path arm and fire sequence.

3.7.3.3.2
Firing Position Data TC "3.7.3.3.2
Firing Position Data" \f C \l "1" .  Firing position data shall be made available to the character generator of the monitor displaying the video of the sensor being used for the firing of the gun(s).  As a minimum it shall include:

o. Time and date of firing of the weapon.

p. Position of both the aircraft and intended target at time of firing.

q. Weapon fired.

r. Type of munition used if available.

s. Data which identifies pertinent aircraft, sortie information.

3.7.3.4
Radar and Beacon Interrogation TC "3.7.3.4
Radar and Beacon Interrogation" \f C \l "1" .  The AC-130U Multimode Radar (MMR) set shall be designed and integrated in the aircraft to provide multiple as well as single modes of operation.  See Appendix II for additional requirements.

3.7.3.4.1
Single Mode TC "3.7.3.4.1
Single Mode" \f C \l "1" .  The radar set shall include, but not necessarily be limited to, the following capabilities.

3.7.3.4.1.1
Deleted TC "3.7.3.4.1.1
Deleted" \f C \l "1" .

3.7.3.4.1.2
Ground Map TC "3.7.3.4.1.2
Ground Map" \f C \l "1" .  The radar set shall be designed to have multiple resolution ground map capabilities.  These capabilities shall support navigation, target acquisition, and target track of ground objects as needed to accomplish the Gunship mission.

3.7.3.4.1.3
Long-Range Ground Map TC "3.7.3.4.1.3
Long-Range Ground Map" \f C \l "1" .  This radar set capability shall be used for navigation and target area acquisition and shall have the following characteristics:

t. Azimuth coverage shall be at least +100, -108 degrees, operator selectable.

u. The antenna scan shall be stabilized to the horizontal for all aircraft maneuvers within the range of + 15 degrees in pitch and + 30 degrees in roll.

v. The antenna scan tilt shall be operator controlled over a range of at least +10/-15 degrees about the nominal mapping elevation angle.

w. Map mode shall operate to the maximum altitude of the aircraft.

x. Video shall be PPI format.

y. The radar shall display targets having radar cross sections of 300,000 square meters at a range of at least 150nm.

z. The radar set shall be capable of displaying a uniform ground map from 3 to 50 degrees below the horizon and an aircraft altitude of 20,000 feet.

aa. The long-range capability shall be provided when operating in weather conditions of fog, snow, clouds, haze or with an intervening 10mm/hr rain band between the target and the aircraft.  The extent of the rain band shall be 1.7nm as a minimum.

ab. Not used.

ac. This radar set shall provide relative position of any radar identifiable target of no more than 1,300 ft CEP error at a range of 50nm for azimuth coverage of +20 to +100 degrees and -20 to -108 degrees and minimum loss of accuracy for + or - 20 degrees.  The azimuth coverage of +20 degrees is referenced to the aircraft velocity vector and +100, -108 degrees is referenced to the aircraft fuselage centerline.

3.7.3.4.1.4
Precision Ground Map TC "3.7.3.4.1.4
Precision Ground Map" \f C \l "1" .  The radar set shall provide the capability to provide imagery and data to allow precise navigation updates and target acquisition to support the Gunship mission.  An MTI capability shall be provided for targets whose velocity component along the radar line-of-sight is equal to or greater than 6 knots.  The maximum required range for MTI is 20nm.  Radar update errors shall not contribute more than 100 ft CEP at 5nm.  CEP is defined as the 

radius of a circle around the actual target location, encompassing 50 percent of the measured target locations.  This capability shall meet system performance requirements in adverse weather.  Adverse weather is defined as an average rainfall rate of 10mm/hr between the aircraft and the target.

3.7.3.4.1.5
Target Acquisition/Weapon Firing TC "3.7.3.4.1.5
Target Acquisition/Weapon Firing" \f C \l "1" .  The radar set shall be capable of acquiring and subsequently tracking both stationary and moving targets while providing line-of-sight angle information.  The radar set shall be capable of predicting or determining the actual projectile impact point out to a range of 4nm for the largest diameter shell used by the Gunship.  The projectile impact data shall be used so that the miss information relative to the intended target can be introduced into the fire control system for error correction.

The radar system shall be able to transition from the ground map mode (cursor designation) to direct track for approach and firing.  If the direct tracking mode is of shorter range than the mapping mode then it will be acceptable to generate steering commands to allow the pilot to fly the aircraft on a track which will allow the direct tracking mode to pick up the target.  The radar system shall be capable of accepting target cuing information from other sensors and providing target cuing information to other sensors.

Target tracking of either fixed or moving targets shall be performed at the discretion of the operator.  Target tracking shall be done in such a manner that line-of-sight target angle information can be continuously entered into the fire control computer for weapon delivery calculations.  Acquisition range and the field of regard shall be such that the operator will have sufficient time to perform the search routine such that guidance can be provided to enter the firing orbit.  Operating requirements are in Appendix II.

3.7.3.4.1.6
Weather Detection Mode TC "3.7.3.4.1.6
Weather Detection Mode" \f C \l "1" .  The radar set shall be capable of detecting and displaying a weather cell (3nm diameter, 22mm/hr) to a range of at least 150nm with a 10nm, 4mm/hr intervening weather band located between the weather cell and the aircraft.  Iso-echo contouring shall be provided using variations in intensity of the display to aid the operator in evaluating the intensity of the weather conditions.

3.7.3.4.1.7
Beacon Modes TC "3.7.3.4.1.7
Beacon Modes" \f C \l "1" .  The radar shall have air-to-air and air-to-ground beacon modes.  The beacon modes shall provide capability for interrogating, receiving, and displaying the beacon reply with the appropriate transponder delay removed.  Air-to-ground beacon replies shall be capable of overlaying ground map returns and video information.  The beacon mode shall suppress friendly unintentional interference from transmitters to the maximum extent possible.

3.7.3.4.1.7.1
Air-to-Air TC "3.7.3.4.1.7.1
Air-to-Air" \f C \l "1" .  The air-to-air beacon mode shall be capable of operation from 0.5nm to at least 150nm line-of-sight range.  The mode shall provide at an aircraft altitude of 500 feet (under clear weather conditions) a 50% single pulse probability interrogation and detection to the following ranges when operating with the following beacon transponders:



SST-181X-E
50 nm



AN/APX-78
69 nm



AN/APX-105
69 nm



AN/APN-69
56 nm

For detection and interrogation range performance the air-to-air beacon antennas will be horizontally polarized, with a net gain of 0 dB (including installation line and radome losses).

3.7.3.4.1.7.2
Air-to-Ground TC "3.7.3.4.1.7.2
Air-to-Ground" \f C \l "1" .  The air-to-ground beacon mode shall be capable of operation from .5nm to at least 20nm line-of-sight range (under clear weather conditions) at an aircraft altitude of 250 ft when operating with the following beacon transponders:




AN/PPN-19 (including the Target Data Communicator Module)


SST-181 (AN/UPN-25)


This beacon mode shall be capable of receiving, decoding, and providing to the avionics system computer all information provided by the PPN-19 Target Data Communicator Module.  The system shall be capable of displaying and tracking up to five operator selected beacon returns at any time.  This mode shall identify each beacon code and automatically track each selected ground beacon and report each location.  Beacon replies shall be presented in PPI format in the following operator selectable display modes: beacon returns only and beacon/ground map composite overlays.  Precision tracking shall only be required on one designated beacon and in that mode the gimbal travel and installation shall support offset fire out to a minimum offset of 1km, with 4km desired, at the minimum altitude for 105mm fire.


(Text deleted by P208)

3.7.3.4.1.7.3
Beacon Interrogators TC "3.7.3.4.1.7.3
Beacon Interrogators" \f C \l "1" .  The avionics system shall provide the capability to locate and identify the AN/PPN/19 Radar Transponder Beacon equipped 

with the Target Data Communicator Module and the SST-181 (AN/UPN-25).  The location accuracy shall be sufficient to allow unambiguous handover to the precision track equipment/mode for the generation of fire approach/fire control information.  The system shall be capable of providing location information for five PPN-19 stationary ground beacons simultaneously as a minimum.  Performance requirements are specified in Appendix II.


(Text deleted by P208)

3.7.3.4.1.7.4
Beacon Track TC "3.7.3.4.1.7.4
Beacon Track" \f C \l "1" .  The system shall be capable of the direct tracking of any selected PPN-19 beacon return to the angular accuracy required for approach and firing.


3.7.3.4.1.7.5
Decoding. Deleted TC "3.7.3.4.1.7.5
Decoding (Deleted by P208)" \f C \l "1" . The system must be able to decode information encoded in the beacon transmission.  This information must be presented correlated with the location information.

(Text deleted by P208)

3.7.3.4.1.7.6
Accuracy TC "3.7.3.4.1.7.6
Accuracy" \f C \l "1" .  The beacon locator shall satisfy requirements at altitudes of 250 feet AGL and above for all ranges from .5nm to the maximum specified in Appendix II.  The location accuracy shall be reduced (smaller CEP) as appropriate at the closer ranges for the PPN-19.  The beacon locator shall have sufficient coverage in azimuth and elevation to acquire beacons as the target area is approached and retain coverage until handover to the precision track mode.

3.7.3.4.2
Multiple Modes TC "3.7.3.4.2
Multiple Modes" \f C \l "1" .  In addition to the single radar modes, the radar set shall be capable of simultaneously (as perceived by the operator) providing multiple mode operations.  Modes shall be either long-range or precision ground map, weather detection, air-to-air, and air-to-ground beacon modes, as described herein.



(Text deleted by P208)

3.7.3.4.3
Bus Interface TC "3.7.3.4.3
Bus Interface" \f C \l "1" .  The radar primary communication with the avionics system shall be via the MIL-STD-1553B system data bus.

3.7.3.4.4
Radome TC "3.7.3.4.4
Radome" \f C \l "1" .  The radome shall operate in the frequency range and polarization modes specified for each radar function.  This shall apply to all radar functions throughout the antenna scan limits.

The radome assembly shall maintain structural integrity and operate within the specified tolerances after being exposed to the combined accelerations and airloads resulting from the AC-130U flight and ground operational usage.

The radome shall provide the following functions:

ad. Provide structural attachment to interface with the fuselage attach points.

ae. Provide ready access to the radar antenna and equipment housed within the radome.

af. Protect radar system antenna.

ag. Provide an electromagnetic window for the radar antenna.

3.7.3.4.5
Radar Transmission During Ground Test TC "3.7.3.4.5
Radar Transmission During Ground Test" \f C \l "1" .  Capability shall be provided to inhibit radar transmission through the antenna while operating the radar on the ground for self test.  This function shall not inhibit radiation out of the final RF amplifier stage.  This function shall be automatically engaged when the aircraft is on the ground.  A guarded switch shall be provided to override this function and allow controlled transmission while on the ground.

3.7.3.5
Infrared Detection Set TC "3.7.3.5
Infrared Detection Set" \f C \l "1" .  An Infrared Detection Set (IDS) shall be provided on a stabilized platform mounted inside a two-axis (azimuth and elevation) gimballed turret.  The interface between the IDS and the operator controls and displays shall be established by the 1553B multiplex bus, with a hard-wire back-up.  The field of regard for the IDS shall be as shown in Figure 4.

3.7.3.5.1
Support Functions TC "3.7.3.5.1
Support Functions" \f C \l "1" .  The primary purpose is for the acquisition, tracking, and identification of targets and the supply of line-of-sight information to the fire control system.  The second purpose is for navigation updates and the third is as an aid to low altitude flight and also reconnaissance.  Low altitude flight video shall be supplied to the pilot/copilot.

3.7.3.5.2
Performance TC "3.7.3.5.2
Performance" \f C \l "1" .  The field of regard for the IDS shall be as shown in Figure 4.  It shall also provide multiple fields of view.  The Narrow Field of View (NFOV) shall be used for long-range navigation update, target discrimination/identification, and tracking.  The Wide Field of View (WFOV) optics shall be used for forward flight vector coverage as well as initial target search.  The fields of view and corresponding resolution shall be commensurate with the requirement as specified in the Appendix II.  Magnification between any two successive FOV shall be between three and five.  Switching time between the FOV shall be consistent with maintaining target acquisition.  The axes of both sets of optics shall align.  Optical and stabilization requirements as well as gimbal slewing rates and accelerations shall be consistent with AC-130U operational mission requirements.  The IDS shall be capable of being controlled automatically (slaved) based on navigation system inputs and/or other on board sensors or manually at the discretion of the operator, or by self-contained auto tracker.  Forward flight imagery of the low altitude sensor shall contain artificial horizon and flight vector information.  All sensors shall be designed to minimize video blooming during weapons explosion.

3.7.3.5.3
Autotrack TC "3.7.3.5.3
Autotrack" \f C \l "1" .   The autotracker shall provide tracking of targets and navigation points as required to support gunship mission.  The IDS shall provide at least two modes of tracking.  The tracker shall operate throughout the unobscured FOR at all sensor fields of view.  The system shall have a computer controlled mode of operation.  The operator shall be able to select either manual or automatic track mode at any time.  The tracker shall be capable of operating in either video polarity.  The operator video controls shall not impact track.  If a point track is lost, the tracker shall be capable of being manually switched by the operator to another mode.  The tracked target shall be used as an input to the fire control solution.


3.7.3.5.3.1
Tracking Accuracy TC "3.7.3.5.3.1
Tracking Accuracy" \f C \l "1" .  Within the gunfire angular area the total combined axis automatic tracking accuracy shall be 0.25 mr with respect to it's precision mount base, one sigma, including all alignment errors and angular resolver readouts.  The automatic tracking accuracy shall be sufficient to meet the gunfire accuracy requirements and meet the navigation position update requirements.

(Text modified by P208)

3.7.3.5.4
Deleted TC "3.7.3.5.4
Deleted" \f C \l "1" .

3.7.3.5.5
System Integration TC "3.7.3.5.5
System Integration" \f C \l "1" .   The IDS shall be capable of being used autonomously or by slaving the LOS to a directed position.



Figure 4.  Projected Field of Regard - IDS TC "4
Projected Field Of Regard - IDS" \f F \l "1" 
3.7.3.6
All Light Level Television TC "3.7.3.6
All Light Level Television" \f C \l "1" .   The All Light Level Television (ALLTV) subsystem shall consist of a low light level TV camera with a third generation image intensifier, a laser illuminator that is synchronized with the TV camera and a Laser Target Designator/Range Finder (LTD/RF) mounted on a stabilized  platform inside a two-axis (azimuth and elevation) gimbaled turret.  The turret shall be mounted so as to achieve the FOR as shown in Figure 5.  The interface between the ALLTV subsystem and the operator controls and displays shall be established by the 1553B multiplex bus, with a hard-wire back-up.  The projected field of regard for the ALLTV shall be as shown in Figure 5.

3.7.3.6.1
Performance TC "3.7.3.6.1
Performance" \f C \l "1" .   All optical subassemblies of the ALLTV shall be boresighted to one another.  The television camera shall be capable of imaging at light levels ranging from maximum solar irradiance to no moon night overcast with a laser illuminator as shown in Classified section of Appendix II.  The ALLTV system shall be designed to provide performance as specified in Appendix II during passive (without Laser Illuminator) operation at light levels greater than 1.00 E-1 Ft-C.  The design shall also provide optimized passive night operation performance at light conditions less than 1.00 E-1 Ft-C.  The ALLTV shall have a narrow, medium and wide field of view (FOV).  The wide FOV shall be 16.25 degrees diagonal + 5%.  The medium field of view shall be 2.35 degrees diagonal + 5%.  The narrow field of view shall be sized to meet the requirements of Appendix II.  In addition to displaying a single FOV, the ALLTV shall be designed to provide the following operator selectable simultaneous displays:  (1) narrow and wide FOV and (2) medium and wide FOV.  The AC-130U system design shall provide the simultaneous FOV capability at all Battle Management Center (BMC) stations, except at the EWO only one of the two selected simultaneous FOVs may be displayed.  Switching time between FOV shall be consistent with maintaining target acquisitions.  The FOV shall be boresighted to each other.  The ALLTV shall be capable of resolving the target specified in the classified Appendix.  The ALLTV shall be gated with an adjustable delay in synchronism with the illuminator.

3.7.3.6.2
Support functions TC "3.7.3.6.2
Support functions" \f C \l "1" .   The ALLTV subsystem shall be used to support precision navigation, terminal guidance, target acquisition, and fire control and reconnaissance.

3.7.3.6.3
Autotrack TC "3.7.3.6.3
Autotrack" \f C \l "1" .   The ALLTV subsystem shall contain a dual autotrack function consisting of centroid and area tracking.  The tracker shall operate throughout the unobscured FOR in narrow and medium fields of view.  The tracker shall be capable of maintaining lock-on for target conditions as described in Appendix II, which may exhibit display modulation as low as five percent.  The system shall have a computer controlled mode of operation.  The operator shall be able to select manual or either automatic track mode at any time.  The operator video controls shall not impact track.  The system shall be designed so that the operator shall be notified of impending break track.  If a point track is lost, the tracker shall be capable of being manually switched by the operator to another mode.  The tracked target shall be used as an input to the fire control solution.


Figure 5.  Projected Field of Regard – ALLTV TC " 5
Projected Field of Regard – ALLTV" \f F \l "1" 
3.7.3.6.3.1
Tracking Accuracy TC "3.7.3.6.3.1
Tracking Accuracy" \f C \l "1" .   Within the gunfire angular area the total combined axis automatic tracking accuracy shall be 0.25 mr with respect to it's precision mount base, one sigma, including all alignment errors and angular resolver readouts.  The automatic tracking accuracy shall be sufficient to meet the gunfire accuracy requirements and meet the navigation position update requirements.


(Text modified by P208)
3.7.3.6.4
Deleted TC "3.7.3.6.4
Deleted" \f C \l "1" .

3.7.3.6.5
Deleted TC "3.7.3.6.5
Deleted" \f C \l "1" .

3.7.3.6.6
Deleted TC "3.7.3.6.6
Deleted" \f C \l "1" .

3.7.3.6.7
Laser Illuminator TC "3.7.3.6.7
Laser Illuminator" \f C \l "1" .   A gated laser illuminator shall be used in conjunction with the ALLTV camera to provide specification performance at light conditions less than 1.0 E-1 ftc.  The laser shall be optimized for use with the camera and the mission scenario.  The illuminator shall be covert (invisible to the naked eye outside the cone of the laser illumination).  The wave length of the illuminator shall be greater than or equal to 796 nanometers.  The laser illuminator shall be capable of illuminating the full medium and narrow FOV of the ALLTV.  The laser shall be cooled without the use of a cryogenic cooler.

3.7.3.6.8
Laser Target Designator/Range Finder TC "3.7.3.6.8
Laser Target Designator/Range Finder" \f C \l "1"  (LTD/RFs).   At least one electro-imaging sensor shall contain a laser designator/range finder that operates to a minimum eight nautical miles.  Designation shall be programmable.  Laser power, pulse, or modulation rate, wavelength, and bandwidth shall be as required to meet the mission requirements.  Pulse Repetition Frequency (PRF) and Pulse Interval Modulation (PIM) coding shall be provided.  Pulse coding shall be in accordance with AFAL-TR-73-400.  These quantities shall be compatible with the current Air Force Army weapons requiring laser designation.  The laser and the range finder receiver shall be boresighted to the host sensor's optical axis.  The range finder shall provide information for both weapon delivery and navigation updates.


(Text modified by P208)
3.7.3.6.8.1
Operating Range TC "3.7.3.6.8.1
Operating Range" \f C \l "1" .   The LTD/RF operating range shall be a minimum of eight nautical miles.

3.7.3.6.9
System Integration TC "3.7.3.6.9
System Integration" \f C \l "1" .   The ALLTV shall be capable of being used autonomously or of slaving the LOS to a directed position.

3.7.3.6.10
ALLTV Weight on Wheels (WOW) Function TC "3.7.3.6.10
ALLTV Weight on Wheels (WOW) Function" \f C \l "1" .   The ALLTV shall be fully operable on the ground except for the LTD/RF and LIA which shall be disabled by a weight on wheels function.  A separate manual LTD/RF and LIA override capability (not a circuit breaker) shall be provided to allow operation of these lasers on the ground.  BIT shall override WOW when the turret is stowed and lasers powered on.


(Text modified by P208)
3.7.3.6.11
ALLTV Maintenance Switch TC "3.7.3.6.11
ALLTV Maintenance Switch" \f C \l "1" .   A maintenance switch shall be provided and located on or near the turret (within the reach of the maintainer).  The switch shall remove electrical power from the ALLTV turret azimuth and elevation drives.  The switches shall be designed so that accidental disabling 

of the ALLTV cannot occur before and during flight.  The ALLTV turret brake shall be capable of being locked and unlocked to allow manual rotation of the ball/turret for easy placement for maintenance action.

3.7.3.6.12
ALLTV Temperature Override TC "3.7.3.6.12
ALLTV Temperature Override" \f C \l "1" .   Manual override shall be provided for the LTD/RF, LIA and image intensifier overtemperature shutdown function. This override function shall be selectable from the crew station that has been selected to control the ALLTV System.

3.7.3.6.13
ALLTV Variable Parameters TC "3.7.3.6.13
ALLTV Variable Parameters" \f C \l "1" .   Any data or parameters in the ALLTV which may change as a result of a maintenance action to the turret (e.g. calibration coefficients, etc.) shall be loadable and readable on the aircraft via the MIL-STD-1553 data bus, the control/display system and the data transfer set.

3.7.3.6.14
LTD/RF Attenuator TC "3.7.3.6.14
LTD/RF Attenuator" \f C \l "1" .  An LTD/RF attenuator shall be provided with the capability of being inserted in and removed from the LTD/RF optical path without opening the turret.  The attenuator shall provide sufficient attenuation for safe eye (ground troops) operation of the laser during training missions.  Assume slant range of 10000 feet to the target for ranging, not designation.  Include safety limitations and parameters in TMs (e.g. maximum safe depression angle, altitude, etc.).  When the attenuator is attached, the LTD/RF need only function in the ranging mode, not the designation mode.

3.7.3.7
Armament Subsystem TC "3.7.3.7
Armament Subsystem" \f C \l "1" .  The armament subsystem shall consist of a light, a medium and a heavy caliber gun each mounted on a hydraulically powered, trainable gun mount controlled by the fire control system.  Each gun shall be supported by a dedicated Ammunition Storage and Handling System (ASHS).  The light, medium and heavy guns shall be 25mm, 40mm, and 105mm caliber, respectively.  The armament subsystem shall be capable of firing the guns with external fuel tanks installed on the aircraft.

3.7.3.7.1
25mm Gun System TC "3.7.3.7.1
25mm Gun System" \f C \l "1" .  The 25mm gun shall be a GFE GAU-12/U Gatling gun mounted on a trainable gun mount and be integrated with the ASHS.  The gun shall be operable at a firing rate of 1800 shots per minute (spm).  The burst length shall be variable at 15 (minimum effective burst length), 25, 50, 100, and 350 (maximum burst length) shots.  The gun shall be fired by command from the fire control system.  The system shall permit manual firing by the pilot when enabled by the gunner.

3.7.3.7.1.1
25mm Trainable Gun Mount TC "3.7.3.7.1.1
25mm Trainable Gun Mount" \f C \l "1" .  The 25mm gun shall be mounted in an interchangeable cradle on a trainable gun mount.  The interchangeable cradles shall permit carriage of a 20mm or .50 caliber gun on the 25mm gun mount in order to increase mission flexibility.  The gun mount shall be driven by linear servo hydraulic actuators capable of pointing the gun to fire in azimuth from +20 +18.5 degrees to -15 degrees and in elevation from zero degrees to -40 -37.0degrees.  The actuators shall be capable of training the gun in azimuth from +21 degrees to -16 degrees and in elevation from +1 degree to -41 degrees.  The servo actuators shall permit a slew rate of 100 milliradians per 


(Text modified by P208)
second in azimuth and elevation to provide rapid target acquisition.  Pointing accuracy of the system shall be 0.25 milliradians or less.  The mount shall be driven automatically by commands from the fire control system during normal operation; however, the gun loader shall be able to manually train the gun with a manual control on the loader weapon control panel.  Mechanical stops shall prevent over-travel of the gun.  The stops will be positioned one degree beyond the limits of the firing envelope.  The mount shall be driven automatically by commands from the fire control system during normal operation; however, the gun loader shall be able to manually train the gun using a hand-operated backup pump.

3.7.3.7.2
40mm Gun System TC "3.7.3.7.2
40mm Gun System" \f C \l "1" .  The 40mm gun shall be a GFE 40mm L60 Bofors gun.  The gun shall be mounted on a hydraulically powered, trainable gun mount.  The gun shall fire at a maximum firing rate of 100 spm.  Four-round clips of ammunition shall be manually fed into the gun from the 40mm ASHS and the rounds fired with an electric solenoid on command from the fire control system.  A manual firing mechanism shall permit manual firing of the gun in the event of a solenoid circuit malfunction.

3.7.3.7.2.1
40mm Gun Mount TC "3.7.3.7.2.1
40mm Gun Mount" \f C \l "1" .  The 40mm gun shall be installed on a gimballed and trainable gun mount having a slew rate of 100 milliradians per second in azimuth and elevation.  The gimballed mount shall be driven by hydraulic linear servo actuators capable of pointing the gun to fire with a 0.25 milliradian accuracy within an envelope of +2.5 +1.2 degrees to -18 -16.0 degrees in azimuth and -18 degrees to -39 -36.0 degrees in elevation.  The actuators shall be capable of training the gun in azimuth from 3.5 degrees to -19 degrees and in elevation from zero degree to -40 degrees.  The mount shall be driven automatically by commands from the fire control system during normal operation; however, the gun loader shall be able to manually train the gun with a manual control on the loader weapon control panel or through a hand operated back-up pump.  Mechanical stops shall prevent over-travel of the gun.  The stops will be positioned one degree beyond the limits of the firing envelope.  Primary provisions for mounting the 40mm gun mount shall permit installing a 25mm gun mount in its place.

(Text modified by P208)
3.7.3.7.3
105mm Gun System TC "3.7.3.7.3
105mm Gun System" \f C \l "1" .  The 105mm gun system shall be a GFE 105mm U.S. Army M-102 gun, an electric firing solenoid, blast diffuser and a recoil recuperator.  The gun shall be mounted on a hydraulically powered, trainable gun mount.  The gun shall be capable of being fired manually at a maximum firing rate of six shots per minute.  Ammunition rounds shall be manually fed into the gun from the 105mm ASHS.  The rounds shall be fired with the electric solenoid on command from the fire control system.  A manual firing mechanism shall permit manual firing of the gun in the event of a solenoid circuit malfunction.

3.7.3.7.3.1
105mm Gun Mount TC "3.7.3.7.3.1
105mm Gun Mount" \f C \l "1" .  The 105mm gun shall be mounted on a gimballed and trainable gun mount which shall have a slew rate of 100 milliradians per second in azimuth and elevation.  The gimballed mount shall be driven by hydraulic linear servo actuators capable of pointing the gun to fire with a 

0.25 milliradian accuracy within an envelope of +2 degrees to -25 degrees in azimuth and -18 degrees to -39 -36.0 degrees in elevation.  The actuators shall be capable of training the gun in azimuth from +3 degrees to -26 degrees and in elevation from zero degrees to -40 degrees.  The mount shall be driven automatically by commands from the fire control system during normal operation; however, the gun loader shall be able to manually train the gun in a similar manner to the 40mm gun.  If the gun is initially pointed outside of the firing envelope it will require manual positioning to move the gun into the firing envelope where it can be automatically positioned by the fire control system commands.  Mechanical stops shall prevent over-travel of the gun.  The stops will be positioned one degree beyond the limits of the firing envelope.  Primary provisions for mounting the 105mm mount shall permit installing a 40mm mount in its place.

(Text modified by P208)
3.7.3.7.4
Weapons Control TC "3.7.3.7.4
Weapons Control" \f C \l "1" .  In addition to the arming switch, the weapons control shall, as a minimum, provide the following functions:

ah. Capability to automatically control the weapon by the fire control system

ai. Capability to manually position the gun (in elevation and azimuth).

aj. Capability to position the gun to a stowed configuration for flight.

ak. Capability (25 mm gun system only) to manually control operation of the 25mm Ammunition Storage and Handling System (ASHS).

3.7.3.7.5
Electronic Control TC "3.7.3.7.5
Electronic Control" \f C \l "1" .  During normal operation, the automatic fire control system shall command the guns.

3.7.3.7.6
Compartment Pressurization TC "3.7.3.7.6
Compartment Pressurization" \f C \l "1" .  Each gun of the armament system shall have sealing provisions to permit pressurizing the cargo compartment for crew comfort during cruise flight conditions and sealing against external air blast and gas intrusion during gunfire portions of the mission when the aircraft is depressurized.  The A/C shall be capable of being pressurized and depressurized while in flight.

3.7.3.7.7
Gun Firing Controls TC "3.7.3.7.7
Gun Firing Controls" \f C \l "1" .  A pilot controlled master arm switch shall be provided to inhibit the firing of the guns.  When ready to fire the pilot shall be able to enable firing of the guns without removing his hands from the flight control yoke.  Each loader's weapon control panel shall be also provided with an arming switch which will inhibit firing of the gun associated with that panel.  The 40mm and 105mm guns shall have a capability to be manually fired by the weapon loader.

3.7.3.7.8
Ammunition Storage and Handling (ASHS) TC "3.7.3.7.8
Ammunition Storage and Handling (ASHS)" \f C \l "1" .  The ammunition storage and handling systems shall provide for independent storage and handling of ammunition for a GAU-12/U 25mm Gatling gun, a L-60 Bofors 40mm gun and a modified M-102 105mm howitzer.  Alternate gun configurations will require installation of appropriate ammunition storage containers.  Space allocation for ammunition for alternate weapons shall be available.

(Text deleted by P208)
3.7.3.7.8.1
GAU-12/U 25mm Ammunition and Handling System (ASHS) TC "3.7.3.7.8.1
GAU-12/U 25mm Ammunition and Handling System (ASHS)" \f C \l "1" .  The ASHS for the 25mm gun shall be an automatic linkless feed-type system which feeds ammunition to the gun and returns spent cartridge cases to the ammunition container.  The 25mm ammunition and handling system shall have the ability to promptly deliver to the gun, ammunition selected from at least two types from the linear magazine.

3.7.3.7.8.1.1
Performance Envelope TC "3.7.3.7.8.1.1
Performance Envelope" \f C \l "1" .  The ASHS shall operate at any azimuth or elevation angle within the firing envelope of the 25mm gun at the specified burst rates and firing rate.  The ASHS shall also permit travel anywhere within the trainable envelope without damage or interference in the feed mechanism.

3.7.3.7.8.1.2
Power TC "3.7.3.7.8.1.2
Power" \f C \l "1" .  Power for driving the 25mm ASHS shall be aircraft hydraulic power.

3.7.3.7.8.1.3
Ammunition Types TC "3.7.3.7.8.1.3
Ammunition Types" \f C \l "1" .  The 25mm ASHS shall provide for stowage of 3,000 rounds of Bushmaster, M-790 Series, TP, HEI, and API type 25mm ammunition and for automatic stowage of the same quantity of spent rounds in the magazine after they are fired.

3.7.3.7.8.1.4
Rounds Remaining Counter TC "3.7.3.7.8.1.4
Rounds Remaining Counter" \f C \l "1" .  A counter or indicator shall be provided to indicate the number of rounds remaining in the ammunition storage container.

3.7.3.7.8.1.5
Reloading of Magazines TC "3.7.3.7.8.1.5
Reloading of Magazines" \f C \l "1" .  The magazines for the 25mm ASHS shall permit manual in-flight unloading and reloading with another type of ammunition by an armament crew member.

3.7.3.7.8.2
40mm and 105mm Ammunition and Storage and Handling Systems TC "3.7.3.7.8.2
40mm and 105mm Ammunition and Storage and Handling Systems" \f C \l "1" .  The ASHS for the 40mm and the 105mm guns shall provide for manual handling and storage of ammunition.  The ASHS shall include provisions for safe in-flight stowage of expended ammunition cases and charger clips.

al. 40mm Bofors Gun - The ASHS shall provide for stowage of 256 rounds of 40mm ammunition.  The rounds shall be mounted in sixty-four (64) M2 charger clips (P/N 5606248) which have a capacity of 4 rounds each.  Ammunition types shall be HEI, AP-T or HEIP.  The capability to carry two types of ammunition on a single mission with ready access to either type shall be provided.

am. 105mm Howitzer - The ASHS shall provide for stowage of 98 rounds of 105mm ammunition.  The ASHS shall accommodate rounds up to 34.2 inches in length including ammunition types HE, M-1; M60 series; or WP (white phosphorous).  Two additional 105mm clearing rounds (blanks) shall also be accommodated.  The capability to carry two types of ammunition on a single mission with ready access to either type shall be provided.

3.7.3.7.8.3
Rearming.  The 40mm and 105mm ASHS shall allow rapid rearming of the aircraft without the use of special ground equipment.  The 25mm ASHS shall allow rapid rearming of the aircraft with the use of special ground equipment.  Expended ammunition shall be readily removable from stowage.  Total rearming time utilizing six ground crew members in addition to four aircrew gunners and including removal of a full load of expended ammunition and loading of a full load of replacement ammunition shall not exceed 30 minutes.  The 30 minute 25mm ASHS rearming time limit is considered from the time the ground crew/autoloader are 50 feet from the aircraft until the task is complete and the ground crew/autoloader are again 50 feet from the aircraft.  This shall be without prior aircraft preparations.  The 25mm gun system, in conjunction with the use of special ground equipment, shall provide a partial loading capability that shall allow the replacement of any one continuous portion of ammunition or spent casings within the ASHS without having to completely reload the ASHS.  The OFP shall keep track of all rounds remaining and of the number of rounds loaded without having to cycle all rounds through the ASHS.  The OFP shall display these values and the total rounds to the operator via the MFDs.  The operators (FCO et.al.) shall also have the ability to manually enter the total number of rounds into the OFP via the MFD menus and keyboards during autoloader operations.  The partial load capability shall apply for the following scenarios:

an. Accurately loading any fraction up to 3,000 rounds (maximum) into an empty magazine and eliminate the need for cycling all rounds through the ASHS as part of a partial load.

ao. Accurately replacing the spent cases in the system if one type of ammunition is loaded and eliminate the need for cycling all rounds through the ASHS as part of a partial load.

ap. Accurately replacing the spent cases in the system if two types of ammunition are loaded and only one type fired.

aq. Replacing the spent cases of the last type fired if two types of ammunition are in the magazine and some of both types have been fired.  After loading, the user could fire all live ammunition in the magazine.

3.7.3.7.8.4
25mm Reloading Access Door TC "3.7.3.7.8.4
25mm Reloading Access Door" \f C \l "1" .  The access panel shall be accessible for opening without the use of tools; once opened, it shall stay in the open position without interfering with the loading and unloading of ammunition; shall be capable of maintaining aircraft structural integrity for ground and flight loads, including pressurization loads; shall be capable of being opened and closed at least two times per flight for the life of the aircraft; shall not require maintenance for a minimum of 150 flights; time to open to a secured position and time to close to a secured position shall not significantly impact the timeline to accomplish the ammunition loading/unloading process, i.e., cause the overall timeline to exceed the user specified time requirement.  The access panel shall have a warning light to indicate an open condition.

3.7.3.8
Armor Protection System TC "3.7.3.8
Armor Protection System" \f C \l "1" .  A mission adaptable armor protection system shall be provided.  The system shall consist of hard ceramic-faced armor located within the aircraft to protect the crew and critical aircraft components.  Critical aircraft components shall consist of critical hydraulic systems, liquid oxygen bottle, elevator and rudder areas, and the 40mm and 105mm ammunition racks.

3.7.3.8.1
Threat TC "3.7.3.8.1
Threat" \f C \l "1" .  The armor protection system shall provide protection from a 170 grain, .50 caliber fragment-simulating projectile at an impact velocity of 3000 fps at zero degree obliquity.
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3.7.3.8.2
Multi-Hit Capability TC "3.7.3.8.2
Multi-Hit Capability" \f C \l "1" .  Each panel of the hard armor shall be capable of providing protection from multiple gunfire hits.  Multiple hits is defined as the fragments specified herein impacting the protective panel at locations which are six inches apart or greater.

3.7.3.9
Defensive Avionics System (DAS) TC "3.7.3.9
Defensive Avionics System (DAS)" \f C \l "1" .  The defensive avionics shall have the characteristics defined in Appendix VI.

3.7.3.9.1
Deleted TC "3.7.3.9.1
Deleted" \f C \l "1" .

3.7.3.9.2
Deleted TC "3.7.3.9.2
Deleted" \f C \l "1" .

3.7.3.9.3
Deleted TC "3.7.3.9.3
Deleted" \f C \l "1" .

3.7.3.9.4
Deleted TC "3.7.3.9.4
Deleted" \f C \l "1" .

3.7.3.9.5
Deleted TC "3.7.3.9.5
Deleted" \f C \l "1" .

3.7.3.9.6
Deleted TC "3.7.3.9.6
Deleted" \f C \l "1" .

3.7.3.9.7
Deleted TC "3.7.3.9.7
Deleted" \f C \l "1" .

3.7.3.9.8
Deleted TC "3.7.3.9.8
Deleted" \f C \l "1" .

3.7.3.9.9
Deleted TC "3.7.3.9.9
Deleted" \f C \l "1" .

3.7.3.9.10
DAS Threat List TC "3.7.3.9.10
DAS Threat List" \f C \l "1"  - (See Appendix I)

3.7.3.10
Communications TC "3.7.3.10
Communications" \f C \l "1" .  The minimum required characteristics for the various elements of the communications equipment are as given below:

ar. The radio system shall provide omni-directional coverage for air-to-air and air-to-ground information transmission.

as. All radios shall operate simultaneously in any mode without interference with one another given a frequency offset.

at. MIL-A-6224E, MIL-A-6271C, MIL-A-9410, and MIL-A-9080 shall be used as a guide in the general design and performance of the antenna subsystems.  Antennas shall be installed to minimize degradation of communication due to aircraft attitude.

au. Optimum automation of communication functions shall be used to reduce crew workload and to

increase ease of crew communication.

av. Ability to communicate air-to-air and air-to-ground and during refueling shall be provided.

aw. Emergency manual controls shall be provided to allow full control of at least one (1) UHF, one (1) VHF, and one (1) HF and SATCOM radio.  The UHF and VHF emergency manual controls shall be located at the pilot/copilot station.


(Text modified by P208 and P217)

ax. All radios shall be interfaced with the intercommunication system in a manner which meets the total system TEMPEST requirements.

ay. Both secure and non-secure operation.

az. All communications equipment shall be controlled via the MIL-STD-1553B data bus except for the ANDVT TACTERM, and the HF radios and SATCOM secure equipment.  The Adaptive Communications Processor (ACP) of the HF radio shall be integrated with the data bus for loading data via the Data Transfer Module (DTM) and erasure of classified data in flight.


(Text modified by P208)

3.7.3.10.1
UHF Subsystem TC "3.7.3.10.1
UHF Subsystem" \f C \l "1" .   The gunship shall include a dual UHF subsystem with HAVE QUICK capability, including all necessary antennas, couplers, controls, loads, switches, mounts, connectors, wiring, amplifiers, modems and all other associated equipment necessary to provide the following operational characteristics.


(Text deleted by P208)

ba. AM radios in the 225 to 400 MHz frequency band with 25 KHz channel spacings.

bb. Anti-jam.

bc. One radio shall operate off emergency battery power in all modes when all other power sources are not available.

bd. LOS operation of at least 150nm.

be. Voice and data operation, either secure or non-secure, in LOS mode and SATCOM mode.

bf. Interface to the intercom.

bg. Air/ground digital data burst capability.

3.7.3.10.1.1
SATCOM TC "3.7.3.10.1.1
SATCOM" \f C \l "1" .  The UHF subsystem shall provide the capability of communicating with satellites in the 225 - 400 MHz frequency band.  This radio shall be capable of transmitting and receiving voice AM, voice FM, and FSK data, and SBPSK data modulations using modems.  The antenna subsystem shall permit complete worldwide operation of this radio.  The radio shall have 5 KHz channel spacings.  It shall be compatible with a TSEC/KYV-5 COMSEC device.  Group A provisions shall be provided for the TSEC/KYV-5 COMSEC device.  It shall be capable of clear and secure voice and data transmissions.  It shall  be mission configurable to operate with a KY-75, or KY-58, or KYV-5 COMSEC device (with only one device installed at a time).


(Text modified by P208)

3.7.3.10.2
VHF Subsystem TC "3.7.3.10.2
VHF Subsystem" \f C \l "1" .  The VHF subsystem shall include two dual band VHF radios and all necessary antennas, couplers, amplifiers, clocks, mounts, wiring, and all other equipment necessary to provide the following operational characteristics:

bh. VHF radios that operate with AM in the 116 - 152 MHz frequency band, FM in the 30 - 88 MHz frequency band, and AM receive only in the 108 - 116 frequency band.

bi. Both radios shall be capable of secure and non-secure operation.

bj. Both radios will have 25 KHz channel spacings.

bk. Deleted.

bl. One radio shall operate off emergency battery power when other power sources are not available and/or the MIL-STD-1553 bus is not operable.

bm. Both radios shall have an LOS operational range of at least 200nm AM transmission and 50nm FM transmission.

(Text added by P208)
3.7.3.10.3
HF Subsystem TC "3.7.3.10.3
HF Subsystem" \f C \l "1" .   Dual HF radios with automatic communication processor shall provide single sideband operation with the ability to notify the operator of incoming calls, indication of calling frequency, selective addressing, address protection, slow frequency hopping, and automatic frequency and channel scanning and selection.  The subsystem shall consist of all necessary equipment to provide both secure and non-secure voice and data communications.  The subsystem shall be compatible with the ANDVT/KYV-5.  Dual HF antennas shall be installed to allow both HF radios to be operated simultaneously.  Minimum operational range shall be 1500nm.  The HF subsystem shall operate in the 2 - 30 MHz frequency range.


(Text deleted by P208)

3.7.3.10.4
Secure Voice and Data TC "3.7.3.10.4
Secure Voice and Data" \f C \l "1" .   Voice encryption shall be provided for all UHF, VHF, HF, and SATCOM radios.  Data encryption shall be provided for all UHF, HF, and SATCOM radios.  Installation of the secure equipment shall be in accordance with NACSEM 5203 and shall be such that the removal of the secure voice equipment will not impact the normal operation of the equipment.  The use of secure equipment shall be operator selectable.  The secure devices shall be accessible so that a crew member can load each unit.  The secure equipment shall interface with the intercom in a manner which meets the total communication system TEMPEST requirement.  The secure equipment shall include plain, cipher, and cipher text only modes of operation.

3.7.3.10.5
Digital Message Device Group TC "3.7.3.10.5
Digital Message Device Group" \f C \l "1" .   A target hand-off system data terminal shall be provided interfaced with all aircraft communication subsystems to provide an air-to-ground link that is compatible with the Digital Communications Terminal (AN/PSC-2) and the Digital Data Burst Terminal (KY-879).  Equipment provided to meet this requirement shall be securely attached in the aircraft.  A printer shall be included as part of the Digital Message Device Group (DMDG) and shall be capable of printing messages received over the DMDG.


(Text deleted by P208)
3.7.3.10.6
Radar Beacon Transponder TC "3.7.3.10.6
Radar Beacon Transponder" \f C \l "1" .   The Gunship shall include an X-band radar beacon transponder and antenna equipment to assist operations with refueling tankers and other support aircraft.  The transponder shall be compatible with the beacon mode in the radars as installed on the aircraft shown in Table III.  A synchronized encoded reply shall be provided at these radar displays which will allow unambiguous air vehicle range, azimuth, and identification information required for all rendezvous mission scenarios.  The encoding scheme and the number of encodes provided at the radar display shall allow rapid and positive code identification by the aircrew in the interrogating aircraft, for all rendezvous scenarios.  The synchronized encoded reply received at the interrogating radar shall be displayed at the LOS range shown below.  Controls shall be provided at the cockpit aircrew station for controlling power and encoding.  Omni-directional beacon antenna coverage shall be provided in the azimuth plane.  The antenna elevation beam coverage shall be sufficient to allow specified range performance during mission rendezvous maneuvers of +/- 30 degree roll and +/- 15 degree pitch.

An input/output interference blanking capability shall be provided to prevent interference with the onboard search radar and other equipment which is susceptible to and emanates EMI.  A test capability shall be provided to alert the crew of any in-flight malfunctions.

(Text deleted by P208)
TABLE IV TC "IV
Radar Beacon Transponder Compatibility" \f T \l "1" 
RADAR BEACON TRANSPONDER COMPATIBILITY

Aircraft
Radar
Range





F-16
AN/APG-66

AN/APG-68
0.5 to 75

0.5 to 75





F-15
AN/APG-63

AN/APG-70
0.5 to 75

0.5 to 75





HC-130
AN/APN-59
0.5 to 150





KC-135
AN/APN-59
0.5 to 150





KC-10
AN/APS-133
0.5 to 150





F-4E
AN/APQ-120
0.5 to 150





MC-130E
AN/APQ-122(V)
0.5 to 150





MC-130H
AN/APQ-170
0.5 to 150





E-3A
AVQ-30X(X)

AN/APS-133
0.5 to 150

0.5 to 150

3.7.3.10.7
Interphone and Communication Set (ICS) TC "3.7.3.10.7
Interphone and Communication Set (ICS)" \f C \l "1" .  An ICS shall be provided to control the selected use of the audio receivers and transmitters, navigation aids, IFF, and person-to-person communication by crew members within the air vehicle.  In addition to the normal interphone channels, there shall be, as a minimum, two additional private interphone channels.  The ICS shall provide for this control and these communications link at all crew stations.  ICS stations shall be provided for maintenance and training personnel.  Storage shall be provided for the headset and cord (if cords are used).  The ICS shall be operable with and without the operation of the engine generators, APU or external power.  The ICS stations shall have the necessary controls for selecting equipments for monitoring, adjusting volume level for the various equipments, hot mike control, selection of interphone channel, and adjustment of the signal level to the headset or loudspeaker.  All interior intercom positions shall have an emergency override capability.  Wherever two control units are located at one station, the selector switch on the primary unit shall transfer control to the second control unit.  Monitor panels shall be used for monitor functions wherever the control units do not have sufficient monitor capacity.

3.7.3.10.7.1
Intercommunication System (ICS) Capabilities TC "3.7.3.10.7.1
Intercommunication System (ICS) Capabilities" \f C \l "1" .

bn. All ICS stations shall have the capability to monitor all radio communications.  All positions shall have a "hot mike" capability independent of the normal interphone channels.  The intercommunication system shall operate on internal battery, engine generator(s), external power, or in combinations thereof.

bo. All flight deck ICS positions shall interface with navigation aids, IFF, UARRSI, the main interphone and all private interphones.

bp. All positions in the sensor operator area shall have the interfaces as specified above, and also have interfaces to the main interphone and all private interphones.

bq. A foot operated intercom switch shall be installed for all seated crew positions except for the pilot, copilot, and any rest or crash seat positions.  This switch shall duplicate the function of the intercom to push-to-talk cord switch.

br. Headsets and appropriate connections shall be provided for each crew member and three extra connections shall be located throughout the aircraft for extra crew members (e.g., training or check out personnel).  "Y" shaped cords shall not be used.  These connections shall not cause excessive electrical loading of the intercom system.

bs. ICS operation shall not be degraded no matter how many stations are in use at any time.

bt. A non-delayed sidetone shall be provided for all stations.

bu. A failed station on the ICS shall not degrade the performance of the ICS.

bv. The ICS shall provide Automatic Gain Control (AGC).  The AGC attack time shall not be noticeable by users and release time shall accommodate all human and machine interfaces.

bw. The ICS shall provide intelligible audio signals during all phases of the operational mission.

bx. The ICS shall provide private conferencing between two or more stations.

by. Total delay due to processing of any type of the audio signal by the ICS shall not exceed 100 milliseconds.

bz. The crew rest area bunks shall each have an ICS connection.

ca. The ICS shall accommodate both secure and clear data and voice.

cb. All ICS controls will include audio on/off switches as well as volume control.  It shall provide plain/cipher indicators for each crew position that has a transmit capability for a selected radio subsystem.

cc. The ICS shall provide an emergency override interphone call function.  When enabled, this call function shall be applied to all ICS stations in a way that the call audio is 6 dB above all other audio signals.

cd. The ICS shall provide path redundancy to reduce chances of catastrophic failure.

ce. At least three channels, one primary and two private, for two-way crew communications shall be provided.

cf. ICS shall provide ability for appropriate personnel to monitor equipment warning tones.

3.7.3.11
Navigation TC "3.7.3.11
Navigation" \f C \l "1" .   The gunship navigation requirements shall be consistent with the mission requirements, defined modes, and the following detailed requirements.

3.7.3.11.1
Inertial Navigation Sets (INS) TC "3.7.3.11.1
Inertial Navigation Sets (INS)" \f C \l "1" .   The system shall include two independent, integrated F3 RLG INS.  The system shall be mechanized such that either or both F3 RLG INS, independent of manufacturer, can be interchanged.  The inertial systems will be integrated to the avionics system via direct interface to the MIL-STD 1553B multiplex data bus.  The inertial systems will be controlled through 1553B data bus communications.  The INS shall provide both timely and accurate aircraft attitude to the fire control solution.  Alignment modes shall include those inherent within the INS used and shall include air alignment aided from GPS or the other INS as selected by the operator.  The primary navigation solution shall be maintained in the mission computer.  System navigation updates shall be performed on the mission computer navigation solution rather than "retorquing" the INS platform as a result of an update.  Each INS may support a primary function, as necessary for the gunship mission, but shall also be back-up (possible degraded operational capability) for the alternate INS function; e.g., INS1 support navigation and INS2 support fire control as a primary function.

3.7.3.11.2
Global Positioning System (GPS) TC "3.7.3.11.2
Global Positioning System (GPS)" \f C \l "1" .   The gunship avionics system shall provide GPS as the primary enroute navigation source.  The GPS antennas shall be located to provide complete upper hemisphere coverage and to minimize aircraft masking at operational attitudes and designed to minimize jamming throughout the aircraft operational envelope.  The GPS system shall also provide inputs to a GPS fire control mode.  The GPS set will be integrated to the avionics system via direct interface to the MIL-STD 1553B multiplex data bus.  The GPS set will be controlled through 1553B data bus communications.

3.7.3.11.3
Marker Beacon-VOR/ILS TC "3.7.3.11.3
Marker Beacon-VOR/ILS" \f C \l "1" .   VOR/DME and dual ILS will be installed on the AC-130U complete with the necessary controls and displays required to operate these units.

3.7.3.11.4
UHF/VHF/ADF TC "3.7.3.11.4
UHF/VHF/ADF" \f C \l "1" .  Automatic direction finding capability shall be provided for UHF and VHF-AM transmission in the frequency range of 100 to 400 MHz.  The system shall interface with the UHF and VHF radios and shall provide an interlock to prevent unintentional voice transmission through UHF/VHF/ADF.  The installed accuracy of bearing determination shall be equal to or better than seven forty-five degrees (RMS)with a 50 µV/meter or greater field strength at the antenna assuming modulation up to 30 percent.


(Text modified by P208)

3.7.3.11.4.1
TACAN TC "3.7.3.11.4.1
TACAN" \f C \l "1" .  The gunship shall include a dual capability for TACAN fixing on 252 channels in the frequency band of 962 to 1213 MHz for line-of-sight ranges of 150nm.  Two complete subsystems, including DME, each capable of independent operation, shall be installed.  Each TACAN antenna subsystem shall provide coverage to meet requirements for air-to-air transmit/receive of range data and receive only of bearing data.  MIL-A-25730 shall be used as a guide in the general design and performance of each TACAN antenna subsystem.  Blanking between the dual TACAN subsystems and other avionics shall be provided to prevent mutual interference.

3.7.3.11.5
LF/ADF TC "3.7.3.11.5
LF/ADF" \f C \l "1" .  The gunship shall have an LF/ADF installed complete with the necessary controls and displays required to operate these units.

3.7.3.11.6
Air Data System (ADS) TC "3.7.3.11.6
Air Data System (ADS)" \f C \l "1" .  The air data system, including sensors, transducers and computers shall provide the parameters necessary to support the controls and displays and the fire control functions.  Outputs shall be available on the data bus.  The ADS shall include static and total pressure, angle of attack, angle of sideslip, and total temperature sensors.  For all air data uses, the relationship between pressure and altitude shall be as defined in the Committee on Extension of Standard Atmosphere (COESA) US Standard Atmosphere, 1962.  The ADS shall contain error correction necessary to provide the required AC-130U performance.  Loss of one or more ADS channels shall be annunciated in the flight deck.  The ADS shall provide inputs to aircraft controls and displays, instruments, flight control, IFF and fire control system.

3.7.3.12
IFF TC "3.7.3.12
IFF" \f C \l "1" .  The gunship avionics system shall include a Mark XII transponder capability which transmits coded identification information in response to code interrogations and which interfaces with the Air Data System (ADS) to provide altitude reporting.  That equipment shall provide for replies on Modes 1, 2, 3/A, and C.  Complete provisions for Mode 4 operation, including mounting T-4578/U for Transponder Computer Kit-1A/TSEC, shall be installed.  The IFF antenna subsystem shall provide spherical coverage to allow both air-to-ground and air-to-air operations.  MIL-A-25730 shall be used as a guide for antenna design and performance.  In all Mark X modes, and for all aircraft horizontal plane aspects, and for elevation angles +/- 30 degrees from the horizontal plane, the IFF subsystem shall provide for satisfactory operation against typical Air Traffic Control (ATC) ground sites at a range 

consistent with maximum line-of-sight ranges at cruise altitude.  For corresponding conditions, the Mark XII mode range shall be at least 70 percent of the Mark X range.  A method of manual antenna selection shall be provided.

The transponder installation shall meet the following accessibility requirements:

cg. The front panel of the transponder computer shall be easily and quickly accessible to maintenance personnel for daily code keying operations.

ch. The front panel of the transponder shall be easily and quickly accessible to the pilot for Mode 2 code settings while the aircraft is on the ground.

ci. The Mark XII, Mode 4 landing gear interlock switch shall be installed, guarded, and securable in the gear up mode, and shall be of such type that gear up may be simulated by activating the switch.

3.7.3.13
Crew Accommodations TC "3.7.3.13
Crew Accommodations" \f C \l "1" .

3.7.3.13.1
Flight Deck TC "3.7.3.13.1
Flight Deck" \f C \l "1" .  The gunship flight deck shall be the same as the C-130H except for the following changes in the controls and displays:

a. Added instruments

1. Independent video and symbology displays can be presented on the pilot's or copilot's HSVD or pilot's MFD.  Primary video display control shall be via CCU interface, with HSVD control panel and bezel-mounted switches around the MFD provided for ease of operation and for control function redundancy.

2. The HUD shall permit vertical monitoring (on the left side of the pilot) and shall be depressible in elevation and adjustable in azimuth.

y. Backup flight instruments shall be added as follows:

1. Barometric Altimeter.  Two barometric altimeters shall be provided with a continuous electrical output compatible with the IFF.  The accuracy of these altitude sensors shall be compatible with the system performance requirements.  One of the altimeters shall be visible to the navigator.

2. Radar Altimeter.  Measured altitude above the local terrain shall be provided by two radar altimeters.  The altimeters shall provide the accuracy and performance necessary for integration with onboard avionics requiring altitude data.  As a minimum, the altimeter shall meet the following accuracies:

(2a) Level Flight.  The altimeter shall provide the following accuracies when the aircraft is flying in level flight.

+/- 2 feet for 0 - 100 feet altitude (3 sigma)

+/- 2% for 100 - 5000 feet altitude (3 sigma)

(2b) Maneuvering Flight.  If a rate output is required it shall provide the following accuracies:


ALTITUDE (FT)
RANGE (FT/SEC)
ACCURACY (FT/SEC)

0 - 200
0 - 15
+/-(1.5 + .01H + 





0.1 (abs rate))


100 - 200
0 - 20
+/-(2.0 + .01H + 





0.1 (abs rate))




Where:


H = Altitude (feet)


Abs rate = Absolute value of rate



(feet/sec)

The radar altimeter shall also have an analog output.  The altitude signal from each altimeter shall continuously track changes in height above the terrain at any rate compatible with the aircraft maneuvering performance characteristics with the above specified accuracy.

3.7.3.13.2
Battle Management Center TC "3.7.3.13.2
Battle Management Center" \f C \l "1" .  The design of the battle management center shall allow the fire control officer (FCO) to coordinate all gunship crew members and friendly forces for effective battle management.

The BMC shall contain dedicated display control consoles (DCC) for the sensor operators (ALLTV, IDS, Radar/Navigator), the EWO and the FCO (Reference 3.7.3.13.4.1).  Layout of the BMC consoles shall enhance crew interaction and coordination.  The arrangement shall permit the sensor operator to visually interact.  Video distribution of sensor information (ALLTV, IDS, Radar) shall allow this information to be routed to any Battle Management Center Multifunction Display (BMFD).  The BMFD shall use bezel keys for BMFD Control.  This approach shall facilitate crew coordination, provide interchangeability of console functions for crew station backup, simplify training and cross training.  Each DCC shall be provided with a hardwired video switch for selecting normal DGU operation, backup DGU or raw video inputs.  Raw video from all sensors with embedded symbology in the composite video shall be routed via a switch to any sensor display in event of computer or MIL-STD-1553B bus failure.

3.7.3.13.3
Gunners Stations TC "3.7.3.13.3
Gunners Stations" \f C \l "1" .   Normal gun crew positions consist of four gunners all cross-trained to function as right side observers.  Three gunners will operate the 105mm and 40mm guns.  One gunner will function as the right side observer and on as required basis will service the 25mm gun.  Oxygen and ICS shall be provided at each station.

3.7.3.13.4
Controls and Displays TC "3.7.3.13.4
Controls and Displays" \f C \l "1" .   The controls and displays provide a highly integrated suite of controls, displays, digital processors, computer programs and man-machine interfaces for the aircrew which optimizes management of the AC-130U during its mission.

z. Horizontal situation video displays (HSVD), multifunction display (MFD), heads up display (HUD) and a cockpit control unit (CCU).

1. The Horizontal Situation Video Display shall provide:

(a) A full-function Horizontal Situation Indicator (HSI) display including:

Heading Marker
Lubber Line

Heading Warning Flag
Course Arrow

Digital Course Display
To/From Indicator

Nav Warning Flag
Bearing Pointer

Bearing Pointer Tail
Course Deviation Bar

Airplane Symbol
Glidescope Scale,


Pointer, and Warning


Flag

Distance-To-Go (DTG) Display
Azimuth Card

(b) Sensor Video from on-board sensor (IDS, ALLTV, attack radar).

(c) Navigation radar displays

(d) Tactical Situation Indicator (TSI) Displays (tactical target information)

aa. The capability shall be provided for simultaneous display of two fields of view of the ALLTV.  The display shall be selectable (WFOV and N/MFOV) at any BMC and cockpit crew station.  Control of the selection of narrow and medium FOVs shall reside at the FCO and ALLTV configured console.  Simultaneous fields of view shall be the narrow FOV with the wide FOV and the medium FOV with the wide FOV.  The display system shall also provide the capability for display/viewing of two different ALLTV FOVs at two different crew stations (e.g. WFOV at one crew station and N/MFOV at another crew station).

3.7.3.13.4.1
Display Control Console TC "3.7.3.13.4.1
Display Control Console" \f C \l "1" .   The DCC shall consolidate the various all light level TV, radar/nav, fire control officer, infrared detection set, electronic warfare officer control and display requirements into one configurable console.  The system shall be designed such that any operator can control any sensor.  Console controls and legends shall be tailored to fit the requirements and skill levels of the different crew operators.  The console shall have sufficient redundancy to ensure that there are no single point failures which lose flight or mission critical information availability.  The DCC shall be controlled via the MIL-STD-1553B data bus.

3.7.3.13.4.2
Display Generator Unit TC "3.7.3.13.4.2
Display Generator Unit" \f C \l "1" .   The DGU shall generate the MFD symbology from display files for the gunship avionic system.  The DGU shall control and route sensor video and symbology to the Gunship displays.  The DGU shall provide the display interface to process the MIL-STD-1553 bus information and data.  The DGU shall control synchronized (sync) selections and assignments along with built-in-test routines.  A single DGU shall accept 1 to 9 video inputs and shall output 1 to 6 independent display output formats to MFD's.  DGU's shall be strategically located in prescribed DCC's or equipment bay locations to minimize battle damage and insure backup.  These DGU's shall also input symbology and sensor information to all cockpit CRT's.  This shall include HSVD's and pilot's MFD.  The DGU shall be controlled via the MIL-STD-1553B data bus.  The DGUs shall input only symbology to the HUD.


Main features of the DGU shall include:

(a) 1 to 9 video inputs, RS-170 or RS-343

(b) 1 to 6 video outputs

(c) RS170, RS343, video standards, in all formats

(d) 3:4 aspect ratio

(e) Four (max) stroke outputs

(f) Six (max) raster outputs, monochrome or color

(g) Double Mux bus interface (1553B), Remote Terminal (RT) or Bus Controller (BC)

(h) RS232, RS422 interface

(i) Scan converting 875 line to 525 line video

(j) Deleted

(k) Display freeze of video information

(l) Programmable symbology at the intermediate shop level to allow changes in alphanumeric fonts and graphic symbology.

3.7.3.13.4.3
Multifunction Displays TC "3.7.3.13.4.3
Multifunction Displays" \f C \l "1" .  The MFDs will be driven by redundant DGUs which will provide symbology mixed with video from radar, ALLTV, IDS, and video-recorder sources.  The MFD shall be a high resolution Cathode Ray Tube (CRT), or flat panel display surface, monitor which displays video information and alphanumeric data.  The MFDs shall be controlled via the MIL-STD-1553B data bus.  MFDs shall be capable of, but not limited to, displaying high resolution sensor (radar, EO, threat warning, etc.), navigation, (VSD, HSD, etc.), situation, subsystem status (BIT, menu), and armament information.  Display contrast ratio shall be at least 4:1 under worst case lighting conditions for all stroke and raster displays.  Except for the IDS, video waveforms shall be specified using the requirements of NATO STANAG 3350 (similar to EIA RS-343 or EIA RS-170).  The IDS video wavw forms shall comply with the requirements of EIA RS-343 specifications.

3.7.3.13.4.4
Symbol Generation TC "3.7.3.13.4.4
Symbol Generation" \f C \l "1" .  All symbols shall be limited to the viewable display area and shall not be distorted or wrapped around to the opposite side when they reach the edge of the display.  The equipment shall allow independent formats to be presented on each display and provide redundancy such that all flight critical and mission critical information is available in the event of any single point failure.  The symbology shall be legible against light or dark backgrounds or combinations thereof in all mission conditions from night to bright day (10,000 ft.-cd.).  MIL-STD-1787 shall be used as a guide.

3.7.3.13.4.5
Controls and Displays Location TC "3.7.3.13.4.5
Controls and Displays Location" \f C \l "1" .  The pilot and copilot shall each have multifunction displays with appropriate characteristics for presentation of sensor and flight information.  Functions normally shown on vertical and horizontal situation displays as well as other primary (i.e. flight critical) data such as attitude, altitude, heading, airspeed, etc., shall also be presented as symbology overlaying the video imagery on the MFDs.  The accuracy, resolution, etc., of the flight critical parameters presented on the MFDs shall not be degraded from those of the same data as presented on the C-130H aircraft.  Each of the MFDs and HSVDs shall have the capability to display the information of any other display as well as the other pilot's displays interchangeably.  Additional electronic displays may be used to incorporate display features such as status displays, caution and warning displays, defensive system displays, and other functions that may provide human engineering benefits.  Information format/paging to be presented on crew station controls and displays shall include such items as BIT and maintenance test data, navigation/flight planning, fuel and power management, EO sensors video and status, other sensor (i.e. radar) control and status, etc.

3.7.3.13.4.6
Battle Management Stations TC "3.7.3.13.4.6
Battle Management Stations" \f C \l "1" .  These stations shall have the necessary capability for display of control information and shall be fully integrated.  These stations shall also provide radar, EO, and other sensor information as appropriate to complete the Gunship mission.  Integrated control of avionics shall be provided in order to optimize the man/machine interface for controlling these systems.

3.7.3.13.4.7
Head Up Display TC "3.7.3.13.4.7
Head Up Display" \f C \l "1" .  The Head Up Display Unit (HUD) shall project virtual images of symbology or sensor video generated on the face of a cathode ray tube by signals from the Display Generator Unit (DGU).  The HUD shall also generate and project a virtual image of a standby reticle.  The HUD shall be controlled via the MIL-STD-1553 data bus.

3.7.3.13.4.7.1
Contrast Ratio TC "3.7.3.13.4.7.1
Contrast Ratio" \f C \l "1" .  Contrast ratio of the HUD shall be 1.2:1 minimum for stroke generated symbology and for the standby reticle under ambient lighting conditions up to 10,000 foot lamberts.

3.7.3.13.4.7.2
Field-of-View (FOV) TC "3.7.3.13.4.7.2
Field-of-View (FOV)" \f C \l "1" .  The HUD shall have an optical system providing a Total FOV of 25 degrees at any of the combiner positions.  The instantaneous binocular FOV shall be at least 13o vertical by 20o horizontal.

3.7.3.13.4.7.3
Cursive TC "3.7.3.13.4.7.3
Cursive" \f C \l "1" .  Computer fire control sighting symbology and aircraft flight information symbology shall be displayed on the HUD combiner glass in cursive mode.  The fire control symbology shall provide the pilot with a display capability for achieving rapid, accurate air-to-ground ordnance delivery.  The HUD shall be configured such that no visible distortion or displacement of the HUD imagery results when subjected to the environmental conditions specified.  The display color, brightness, and brightness control shall be compatible with AN/PVS-5 and AN/AVS-6 Night Vision Goggles.

3.7.3.13.4.7.4
Deleted TC "3.7.3.13.4.7.4
Deleted" \f C \l "1" .

3.7.3.13.4.7.5
Deleted TC "3.7.3.13.4.7.5
Deleted" \f C \l "1" .

3.7.3.13.4.7.6
Deleted TC "3.7.3.13.4.7.6
Deleted" \f C \l "1" .

3.7.3.13.4.7.7
Visibility Requirements TC "3.7.3.13.4.7.7
Visibility Requirements" \f C \l "1" .

3.7.3.13.4.7.7.1
Deleted TC "3.7.3.13.4.7.7.1
Deleted" \f C \l "1" .

3.7.3.13.4.7.7.2
Obscuration TC "3.7.3.13.4.7.7.2
Obscuration" \f C \l "1" .  The combiner and its supporting structure shall be designed to minimize the obscuration of the outside world when viewed by the pilot from the HUD design eye position.

3.7.3.13.4.7.7.3
Deleted TC "3.7.3.13.4.7.7.3
Deleted" \f C \l "1" .

3.7.3.13.4.7.7.4
Deleted TC "3.7.3.13.4.7.7.4
Deleted" \f C \l "1" .

3.7.3.13.4.7.7.5
Viewability During Gunfire TC "3.7.3.13.4.7.7.5
Viewability During Gunfire" \f C \l "1" .  The effect of gunfire on the symbology shall not significantly degrade the pilot's ability to keep the aiming reticle on the target.

3.7.3.13.4.7.7.6
Deleted TC "3.7.3.13.4.7.7.6
Deleted" \f C \l "1" .

3.7.3.13.4.7.7.7
Deleted TC "3.7.3.13.4.7.7.7
Deleted" \f C \l "1" .

3.7.3.13.4.7.8
HUD Display Accuracy TC "3.7.3.13.4.7.8
HUD Display Accuracy" \f C \l "1" .  Basic HUD displays accuracies shall be sufficient to meet fire control system accuracies.

3.7.3.13.4.7.9
Deleted TC "3.7.3.13.4.7.9
Deleted" \f C \l "1" .

3.7.3.13.4.7.10
Deleted TC "3.7.3.13.4.7.10
Deleted" \f C \l "1" .

3.7.3.13.4.7.10.1
HUD Operation TC "3.7.3.13.4.7.10.1
HUD Operation" \f C \l "1" .  The HUD shall be operated and controlled by means of a control.  The controls shall be illuminated by a transilluminated, lighted panel.  The HUD on/off control shall control all input power except the power for the standby reticle which shall have separate on/off and brightness controls.  The CRT brightness control shall continuously vary the brightness of all symbols displayed on the combiner glass.  The control of symbol brightness shall give a subjective impression of linear brightness control.

3.7.3.13.4.7.10.2
Standby Reticle Mode TC "3.7.3.13.4.7.10.2
Standby Reticle Mode" \f C \l "1" .  The HUD shall provide a standby reticle.  The displaying of the standby reticle shall be independent of the symbol generating circuitry in the electronics unit.

3.7.3.13.4.8
Observers Stations TC "3.7.3.13.4.8
Observers Stations" \f C \l "1" .  Two observers stations shall be provided.  The forward observer shall be located on the right side of the aircraft in front of the propeller line.  The aft observer shall be located in the centerline of the aircraft near the ramp.  The aft observer's bubble shall be hinged to facilitate deploying of markers and flares without opening the aft cargo door.  Both observers stations shall be equipped with oxygen, integrated communications system (ICS), and the necessary controls and displays for the dispensing of chaff and flares.

3.7.3.13.4.8.1
Aft Observer Station - General TC "3.7.3.13.4.8.1
Aft Observer Station - General" \f C \l "1" .  The aft observer, or scanner station as defined herein includes the platform (couch) and the environment (temperature, lighting, visibility).  The aft observer station shall be capable of supporting the aft observer's required mission.  This mission suitability includes providing a crew position which can be used for missions of up to 8 hours in length, and for missions where arctic, emergency, or NBC gear is used.  The platform and all supports shall be designed for 5th to 95th percentile crewmembers.  The station shall be designed so that the aft scanner's bubble can be opened in flight and can be totally removed to facilitate maintenance.  The station shall be designed so that, while installed, it will not interfere with the opening, closing, or locking of the aft cargo door.  The aft scanner couch shall be installed with removable fasteners so that it can be easily removed from and installed into the aircraft.

3.7.3.13.4.8.2
Platform (couch).  The platform shall be mounted in a prone position ensuring that the observer's head and feet are at the same level.  The platform shall minimize back and neck strain for the occupant.  The platform shall have a contoured design that ensures body pressure is equally distributed, and eliminates pressure points.  The head and neck shall have a full range of motion while the body from the shoulders down is supported.  The platform shall have side supports.  The platform shall also have a built-in restraint for turbulent weather or aircraft maneuvers.  The length of the platform shall be sufficient to allow the scanner to project into the bubble so that the eye level is in an optimum position for the required maximum field of view (PIDS paragraph 3.2.2.7.2.2, Figure 3).

3.7.3.13.4.8.3
Handhold/Arm Support.  The handhold and arm support shall be a one piece unit; left and right arms shall each have an independent unit.  An intercom push to talk button shall be attachable to one handhold, and a flare dispenser trigger shall be attachable to the other handhold.  These mountings shall be interchangeable.  Both handhold/arm supports shall be adjustable fore and aft, vertically and laterally to the plane of the shoulders.  A means shall be provided to allow the scanner to swing the handhold/arm support completely out of the way using a locking/release mechanism and to swing it back into place when needed using the same mechanism.  Both handhold/arm supports shall be contoured for support and padded.

3.7.3.13.4.8.4
Head and Neck Support.  A device shall be provided to support the head and neck.  The support shall be adjustable fore and aft in the plane of the shoulders to allow the scanner to project further into the bubble, thus providing the required field of view.  This device shall also be adjustable vertically to the plane of the shoulders.  A means shall be provided to allow the scanner to swing the head/neck support completely out of the way using a locking/release mechanism and to swing it back into place when needed using the same mechanism.

3.7.3.13.4.8.5
Chest Support.  The chest support shall be adjustable vertically from the plane of the shoulders.  A means shall be provided to lock the chest support into place after it has been adjusted.  Padding for the chest support shall meet the requirements of paragraph 3.7.3.13.4.8.6.

3.7.3.13.4.8.6
Padding.  Padding of a minimum of 2 inches thickness shall be provided.  The padding shall cover the entire platform, including the chest

support, and provide firm support for the scanner while wearing emergency equipment for prolonged periods of time.  The padding shall conform to the crewmember's body and equipment to prevent pressure points.  The covering shall be able to breath so as to assist in taking away sweat from the body during hot weather, but it must also be flame retardant in accordance with MIL-STD-1807.  The padding shall be durable and attached such that it will not come loose when the crewmember is using the platform.

3.7.3.13.4.8.7
Environment TC "3.7.3.13.4.8.7
Environment" \f C \l "1" .  Independently controlled cooling/heating air shall be provided to the aft scanner station.  The aft scanner shall be capable of controlling both temperature and flow at the station.  Control shall he independent of any cargo bay ECS temperature control.  Any distribution system changes shall be accomplished in a manner that will not alter the existing flow balance within the cargo compartment including the BMC, ALLTV, forward observer, avionics racks and gunners stations.  Thermal insulation shall be provided between the aft scanner and the aircraft structure.  A means shall also be provided to keep the bubble from fogging during flight.

3.7.3.13.4.8.8
Lighting TC "3.7.3.13.4.8.8
Lighting" \f C \l "1" .  Adequate lighting and lighting control shall be provided at the station.

3.7.3.13.4.8.9
Armor Plating TC "3.7.3.13.4.8.9
Armor Plating" \f C \l "1" .  Changes made to the cargo door shall not degrade the capability of the current armor protection system.  The armor protection system shall remain in accordance with PIDS paragraph 3.7.3.8.  Armor shall be repositioned, if necessary, to maintain current protection of the aft scanner.  Additional armor plating that exceeds the current capability of the armor protection system will not be added to the design.

3.7.3.13.4.9
Control Display Unit (CDU) TC "3.7.3.13.4.9
Control Display Unit (CDU)" \f C \l "1" .  The CDU shall be an integrated communication/navigation control panel which interfaces directly with MIL-STD-1553B Bus.  The CDU shall allow the crew members the ability to monitor and/or control COMM, NAV, IFF, armament information from a single source.  It shall provide a high degree of flexibility in configuring the Gunship overall avionic system operation.  The panel(s) shall be used to consolidate communications, navigation, and other functions that may be appropriate.  The integrated control panel shall include function selection, option selection, and keyboard switches.  It shall also provide alpha/numeric displays for options and scratch pad entry read outs.

3.7.3.13.4.9.1
CDU Characteristics TC "3.7.3.13.4.9.1
CDU Characteristics" \f C \l "1" .  The CDU shall meet the following requirements.

ab. CDU shall be a self-contained, general purpose display and control system designed to provide a compact unit for a variety of avionic system applications.

ac. Full upper case alpha/numeric display capability.

ad. Deleted.

ae. Advisory annunciators both sunlight readable and Night Vision Goggle (NVG) compatibility.

af. Alpha/numeric keyboard, with integrally illuminated keys, including mode selection and special-purpose keys.

ag. Integrally illuminated "soft keys" (software assignable) bordering the display to the left and right.

ah. Integral interface to a MIL-STD-1553B.

ai. In MIL-STD-1553B format, the unit may act as either a remote terminal or a bus controller.

aj. Internal fault detection and isolation, with the ability to report diagnostic data to either the assembly or component group level based on user inputs.

3.7.3.13.4.10
Video Recorder System TC "3.7.3.13.4.10
Video Recorder System" \f C \l "1" .  The video recorder system shall have, as a minimum, the following characteristics:

ak. One hour recording time per cassette, minimum.

al. Direct, easy access to the loading mechanism for tape replacement by the crew members.

am. Capability to record two imaging/targeting sensors simultaneously.

an. Capability to record any selected aircraft video.

ao. Onboard playback capability, both full speed or two-field freeze-frame; high speed review both in forward and reverse direction.

ap. Marker designation of video for rapid playback capability.

aq. Capability to record the firing data displayed on the firing sensor monitor.

ar. Capability to record both private ICS audio channels.

as. The video recorded bandwidth shall have minimal effect on video quality.

3.7.3.13.4.10.1
Video Tape Erasure TC "3.7.3.13.4.10.1
Video Tape Erasure" \f C \l "1" .  The AC-130U shall be provided with the means to erase classified information on video tape in-flight. 

3.7.3.13.5
Rest Area TC "3.7.3.13.5
Rest Area" \f C \l "1" .  The crew rest area shall be located in the forward area of the aircraft ahead of the propeller line.  The area shall include four military passenger, crashworthy reclining seats.  Acoustic absorption materials shall be provided to enhance communications and rest.  Intercommunication and oxygen systems interfaces shall be provided at each bunk.


(Text deleted by P208)
3.7.3.14
Self-Test/Built-In-Test/Integrated Diagnostics TC "3.7.3.14
Self-Test/Built-In-Test/Integrated Diagnostics" \f C \l "1" .  The AC-130U shall perform Self-Tests (STs) while other operational requirements are being met.  The ST shall provide, as a minimum, a GO or NO GO indication which is easily interpreted without table look-up.  BIT shall be provided for all ALLTV LRUs including those located inside the turret assembly.  BIT indications from these LRUs shall be transmitted to the mission processing system over the MIL-STD-1553 data bus and displayed as part of the Systems Integrated Test (SIT) information to the controls and displays system.

In addition, any other BIT information internal to the ALLTV shall be extractable via the MIL-STD-1553 data bus and displayed to the operator and shall be capable of being downloaded to the DTS.  The primary means of ALLTV system fault detection/isolation shall be Built in Test/SIT.  For the ALLTV, the bit, systems SE and manual procedures using the technical orders shall be capable of 100% fault detection and fault isolation to the organizational repair level. All LRU /subsystem BIT data shall be displayed to the crew.  Data shall include both CBIT  and ORT data.  Data shall include all BIT  data currently contained in 1553 RTs (i.e. there shall be no new hardware or wiring modifications).  Data format shall be hex and shall be displayed via the BIT Monitor menu.  This menu shall replace the Parameter Monitor overlay and shall only be accesible on BMFDs.  Description of BIT data shall be included in both aircrew and maintenance T.O.s.  The BIT description shall be provided in tabular form by subsystem/LRU.  The definition of each bit (including English text) shall be provided.  Inclusion of the 

additional bits in fault detection and isolation T.O. procedures shall only be done to the extent necessary to meet the 100 percent fault detection and isolation requirements.  SIT shall not process any new data (i.e. LRU fault detection and isolation shall be done using LRU status bits currently monitored by SIT).The ALLTV bit shall detect a malfunction to the LRU 95% of the time and isolate 90% of the time.  Additionally, Built-in-Test capability shall be provided for new equipment developed.  The BIT shall be designed to detect a malfunction 95 percent of the time (BIT-0) isolate a failure to a LRU 90 percent of the time (BIT-1) for LRUs with BIT capability.  The Bit shall be designed to minimize false failure indications due to BIT with the false failure rate not to exceed five percent (BIT-F1).  Bit shall be a crew member option initiated from the controls and displays group.  BIT adequacy shall be determined by its ability to accurately detect and isolate malfunctions which the BIT system(s) has been assigned to address.  The integrated diagnostic check, individual BIT, and portable SE shall isolate faults to the on-aircraft replaceable subassembly level.  The BIT, system SE, and manual procedures using the Technical Orders shall be capable of 100 percent fault detection and isolation to the organizational repair level.  The ST/BIT/ID shall be designed to bound the numbers, skill levels, and training required for maintenance personnel within the constraints of LCC.


(Text modified by P208)
3.7.3.14.1
BIT Requirements TC "3.7.3.14.1
BIT Requirements" \f C \l "1" .   The BIT structure for newly developed avionics systems shall include:

at. Manual initiated BIT - This shall test the avionics installed system to a predetermined confidence level and will identify both operationally ready or degraded or failed system conditions.

au. Continuous BIT - This BIT will test the avionics installed systems to a predetermined confidence level, on a non-interference basis, and will identify degraded or failed system conditions.

av. Maintenance BIT - This BIT will test the installed avionics systems with tolerance comparable to intermediate level testing requirements.

aw. Stored BIT - All failures identified by manually initiated and continuous BIT shall be stored.  A capability shall be designed into the avionics system to display these failures on the aircraft display for use by the avionics specialist during system fault isolation and to record them in the DTU.  Repetitive/continuous faults shall be maintained in memory and shall be summarized.

3.8
Precedence TC "3.8
Precedence" \f C \l "1" .  In the event of conflict between the requirements of this specification and the requirements of any other document referenced herein, the requirements of the system specification shall take precedence except as specifically provided for in the contract.  All conflicts shall be brought to the attention of the procuring activity.

4.0
QUALITY ASSURANCE PROVISIONS TC "4.0
QUALITY ASSURANCE PROVISIONS" \f C \l "1" .

4.1
General TC "4.1
General" \f C \l "1" .  The basic objective of quality assurance is to verify that all the requirements of Section 3 have been achieved.  Verification of Section 3 requirements shall be accomplished by the methods outlined in paragraph 4.1.6 of this specification.  The formal testing/verification programs shall be designed to satisfy the demonstration and test verification requirements of this specification.  The contractor shall be responsible for testing and for ensuring that the tests are performed in a timely manner so that scheduled delivery and flight tests are not impacted.  Successful completion of these tests is required for Air Force acceptance of the equipment.  The contractor shall correct all software and hardware design deficiencies discovered during testing.  Also, the contractor shall incorporate these corrections into all production/prototype equipment, including delivered and installed equipment and shall update all data to reflect these changes.

4.1.1
Responsibility for Tests TC "4.1.1
Responsibility for Tests" \f C \l "1" .  Unless otherwise specified, the contractor is responsible for the performance of all tests, inspections, demonstrations, and analyses specified herein.  Except as otherwise specified, the contractor may use his own facilities suitable for the performance of the inspection requirements herein, unless disapproved by the Air Force.  Inspection records of the examinations and tests shall be complete and available to the government as specified in the contract and shall include a description of each test and identification of instrumentation, if any, to the extent required for acceptance.  The Gunship system test program shall include, but not be limited to, the following:

ax. Equipment Qualification Testing

(1) Combined Environmental Testing

(2) EMI/EMC Testing

ay. Inspection

az. Analysis

ba. Acceptance Testing (Environmental Stress Screening and Functional)

bb. Systems Integration Testing (Laboratory/Hot-Bench)

bc. System Ground Testing (Functional shakedown, EMI/EMC, etc.)

 Air Force Qualification Test and Evaluation (QTE)

bd. Air Force Qualification Operational Test and Evaluation (QOTE)

be. Air Force Follow-on Test and Evaluation (FOTE)

4.1.1.1
Air Force Approval TC "4.1.1.1
Air Force Approval" \f C \l "1" .  The procuring activity shall have the option to approve qualification test methods, procedures, conditions, limits, and results of each qualification requirement.

4.1.2
Special Tests and Examinations TC "4.1.2
Special Tests and Examinations" \f C \l "1" .

4.1.2.1
Engineering Test and Evaluation (ET&E) TC "4.1.2.1
Engineering Test and Evaluation (ET&E)" \f C \l "1" .  Engineering test and evaluation consists of tests conducted to establish design criteria or to evaluate and select a design approach.  Breadboards, engineering models, and prototype test articles are normally used.  ET&E tests are not primarily conducted to verify Section 3 requirements and therefore are not included in this Section 4.  However, if the tests do verify Section 3 requirements they shall be substituted for a Section 3 verification test requirement to avoid duplication of testing.

4.1.2.2
Qualification by Similarity TC "4.1.2.2
Qualification by Similarity" \f C \l "1" .  Complete or partial qualification of the aircraft, by similarity to previously qualified aircraft, subsystems, or components, shall be accomplished in lieu of tests whenever a review of test data, in conjunction with design evaluation data, substantiates that:

bf. A similar aircraft, subsystem, or component has met the requirements of this specification either by operation or test.

bg. The item being qualified does not incorporate differences that would invalidate the criteria of "a".

4.1.3
Qualification Test and Evaluation (QTE) TC "4.1.3
Qualification Test and Evaluation (QTE)" \f C \l "1" .  The Gunship system QTE test program shall demonstrate that the Gunship system meets the performance requirements as defined in Section 3 of this specification.  The test program shall include subsystem developmental testing, Configuration Item (CI), and Computer Software Configuration Item (CSCI) qualification (newly developed or modified equipment), and system level qualification.  The requirements for CI and CSCI qualification testing shall be as specified in the avionics specifications and applicable CI and CSCI development specifications.  The requirements for Gunship system level qualifications testing shall be as specified or referenced herein.

4.1.4
Qualification Operational Test and Evaluation (QOTE) TC "4.1.4
Qualification Operational Test and Evaluation (QOTE)" \f C \l "1" .  The QOTE program shall be conducted by the USAF to ascertain the Gunship operational effectiveness and operational suitability.  The testing shall be accomplished by operational and support personnel in a realistic operational environment.

4.1.5
Follow-on Operational Test and Evaluation (FOTE) TC "4.1.5
Follow-on Operational Test and Evaluation (FOTE)" \f C \l "1" .  The FOTE shall be conducted by the USAF to ascertain the production Gunship system operational suitability.  The testing shall be accomplished by the operational and support personnel in a realistic operational environment.  FOTE shall begin with delivery of the first production air vehicle to the designated operating base.  The evaluation shall be conducted to ensure that the operational suitability has not degraded from the QOTE aircraft, and deficiencies previously identified have been corrected.  During the FOTE, the production aircraft and supporting elements, including SE, technical data/manuals, etc., shall be evaluated.

4.1.6
Methods of Verification TC "4.1.6
Methods of Verification" \f C \l "1" .  Verification of the requirements shall be accomplished by inspection, analysis, demonstration or test as defined below, or a combination of these methods.  Table IV provides a cross reference index of requirements and verification methods.

4.1.6.1
Inspection TC "4.1.6.1
Inspection" \f C \l "1" .  Inspection is defined as visual verification that the system, including system documentation, conforms to the specification requirements.  Visual verification can be in the form of inspection of the physical installation, and/or inspection of drawings showing physical relationships, or review of documents reflecting qualification requirements.

4.1.6.2
Analysis TC "4.1.6.2
Analysis" \f C \l "1" .  Analysis is defined as verification that specification requirements have been achieved by evaluation of equations, charts, reduced data, and comparison of analytical predictions with available test data, etc.  Verification by analysis, however, does not include the normal analysis of data generated during ground or flight testing.  This verification requirement may be fulfilled by submission of data previously produced which demonstrates the analysis has been satisfactorily accomplished.  If a data base exists that can be used to support the analyses and can be correlated to the requirements specified herein, then the verification can be accomplished based on similarity of the system to that previously tested.

4.1.6.3
Demonstration TC "4.1.6.3
Demonstration" \f C \l "1" .  Demonstration is defined as an uninstrumented test where success is determined by observation only, such as fit and function checks and observations that require simple noninstrumented type measurements.

4.1.6.4
Test TC "4.1.6.4
Test" \f C \l "1" .  Test is defined as verification of the specification requirements through the application of established test procedures, usually with instrumentation, with specified environmental conditions and subsequent compliance confirmation through analysis of the data generated.  This requirement may be fulfilled by submission of data which demonstrates the required test has been satisfactorily accomplished.

4.1.6.4.1
Test Conditions TC "4.1.6.4.1
Test Conditions" \f C \l "1" .  Unless otherwise specified herein, all measurements and qualification tests shall be made at test site prevailing ambient conditions of temperature, relative humidity, and barometric pressure.  Unless otherwise specified, the maximum allowable tolerances for test measurements shall be within the limits specified in MIL-STD-810.  A performance record test and a visual examination shall be conducted prior to and subsequent to each environmental test as necessary to detect any damage or deterioration resulting from the test.

4.1.7
Verification Cross Reference TC "4.1.7
Verification Cross Reference" \f C \l "1" .  A verification cross reference index (refer to 6.2) identifies each requirement in Section 3 and correlates the Section 4 paragraph that verifies it.

4.2
Quality Conformance TC "4.2
Quality Conformance" \f C \l "1" .

4.2.1
Inspection TC "4.2.1
Inspection" \f C \l "1" .  The requirements of Section 3.0 that are to be verified by review of drawings, equipment, physical installation or other documentation are listed in Table IV, including the following:

4.2.1.1
Interface Definition TC "4.2.1.1
Interface Definition" \f C \l "1" .  The functional and physical interfaces between the AC-130U system, support equipment and other systems as well as between major functional areas within the AC-130U system shall be verified by analysis of test data from operation of the equipment in the SIL and during the flight test program to demonstrate compliance with the requirements.  For the ALLTV, the prototype will be used in the SIL to verify functional and physical interfaces.

4.2.1.2
Controls and Displays TC "4.2.1.2
Controls and Displays" \f C \l "1" .  Each control function shall be identified by a control or combination of controls on a listing or drawing.  Verification of control type and location shall be by inspection of drawings, mock-ups and first article.


(Text deleted by P208)
4.2.1.3
Aircraft Subsystem Installation TC "4.2.1.3
Aircraft Subsystem Installation" \f C \l "1" .  Compliance of the installation of the subsystems with drawings and installation requirements shall be verified by inspection.

4.2.1.4
General Crew Station TC "4.2.1.4
General Crew Station" \f C \l "1" .  The operational utility and suitability of the cockpit crew station configurations shall be verified by inspection during crew station design reviews, mock-up reviews, and first article inspection.

4.2.1.5
Workmanship Inspection TC "4.2.1.5
Workmanship Inspection" \f C \l "1" .  Each aircraft subsystem and component shall be inspected to assure conformance to the requirements of applicable released drawings and specifications, including identification and markings and standards of workmanship.

4.2.1.6
Nondestructive Inspection TC "4.2.1.6
Nondestructive Inspection" \f C \l "1" .  Nondestructive inspection of materials and parts, when required, shall be conducted in accordance with MIL-I-6870.

4.2.1.7
Electrical Grounds TC "4.2.1.7
Electrical Grounds" \f C \l "1" .  The electrical grounding requirement of Section 3 shall be verified by review of the design.

4.2.1.8
Precipitation Static TC "4.2.1.8
Precipitation Static" \f C \l "1" .  A review of the design shall be performed to verify that the design provisions have been incorporated to prevent interference due to electrostatic bleed from precipitation electrostatic charging.

4.2.1.9
Safety TC "4.2.1.9
Safety" \f C \l "1" .  Crashworthiness of the AC-130U modifications shall be verified by inspection of mock-up and engineering data to assure that AC-130U modifications are optimized for personnel crash survival.

4.2.1.10
Vision and Visibility TC "4.2.1.10
Vision and Visibility" \f C \l "1" .  External vision verification shall be accomplished by inspection of drawings, mock-ups and first article.


(Text deleted by P208)
4.2.1.11
Electrical Power Subsystem TC "4.2.1.11
Electrical Power Subsystem" \f C \l "1" .  Electrical power subsystem modifications shall be verified by inspection of applicable "build to" data, including wire lists, wire routing diagrams, and installation drawings.

4.2.1.12
Armament Subsystem TC "4.2.1.12
Armament Subsystem" \f C \l "1" .  The armament subsystem shall be verified by inspections, as follows:

bh. Armament.  The armament system shall be inspected to verify that the hydraulically powered, trainable gun mounts and their respective guns are supported by adequate dedicated Ammunition Storage and Handling Systems.

bi. Sealing of the Guns.  The gun sealing shall be verified by inspection.

bj. Ammunition Storage and Handling.  Ammunition storage and handling systems shall be verified by inspection.

bk. Ammunition Types.  Ammunition types shall be verified by inspection.

4.2.1.13
Armor Protection System TC "4.2.1.13
Armor Protection System" \f C \l "1" .  The armor protection system shall be inspected to verify correct locations of hard and soft armor.

4.2.1.14
Rest Area TC "4.2.1.14
Rest Area" \f C \l "1" .  Rest area design shall be verified by inspection of the 

drawings, mock-ups and first article.


(Text deleted by P208)
4.2.1.15
Dimensions TC "4.2.1.15
Dimensions" \f C \l "1" .  The overall dimensions of the C-130H aircraft shall be verified by inspection of the aircraft and Government acceptance records.

4.2.1.16
Transportability TC "4.2.1.16
Transportability" \f C \l "1" .  The proper use of packing materials of MIL-P-9024 in packaging modification hardware for shipment shall be verified by inspection.

4.2.1.17
Electromagnetic Compatibility TC "4.2.1.17
Electromagnetic Compatibility" \f C \l "1" .  Compliance with the EMC requirements of MIL-E-6051 for the C-130H aircraft and equipment shall be by inspection of the aircraft and Government acceptance records.

4.2.2
Analysis TC "4.2.2
Analysis" \f C \l "1" .  The requirements of Section 3.0 that are to be verified by review of analytical data are listed in Table IV.  More detailed definition of certain of those requirements are included in the following paragraphs.

4.2.2.1
Mission TC "4.2.2.1
Mission" \f C \l "1" .  The contractor shall analyze existing data on C-130H air vehicle performance along with data relating to the modifications to that air vehicle to determine that the AC-130U air vehicle will meet the requirements for the design mission.  Mission planning data will be provided for the SOF Area Defense and Close Air Support (CAS) design missions specified in Appendix IV.  The Rockwell Mission Analysis Program will be used for these mission analyses.  Estimated data will be revised to reflect actual flight test results.

4.2.2.2
Operational Life TC "4.2.2.2
Operational Life" \f C \l "1" .  The useful life of the new, modified and affected structure shall be verified by analysis and evaluation using mission profiles as defined in Appendix IV.  The unmodified structure shall be assessed to determine the impact of Gunship mission usage and mass distribution on air vehicle service life.

4.2.2.3
Avionics and Air Vehicle Performance Characteristics TC "4.2.2.3
Avionics and Air Vehicle Performance Characteristics" \f C \l "1" .  The specified performance characteristics shall be verified by analysis and provided/ documented as deliverable data and information on the contract and through contract technical reviews and meetings.  Analyses shall be performed for areas identified by ER-4598 as amended 30 March 1962 and Supplement 1, 15 July 1963 to be marginal or borderline.  In addition, analyses shall be performed on areas deemed critical due to the inherent nature of the C-130H as modified to the AC-130U Gunship configuration.

4.2.2.4
Physical Characteristics TC "4.2.2.4
Physical Characteristics" \f C \l "1" .  The specified air vehicle characteristics shall be verified by inspection and analysis of system data (i.e., weight and balance, drawings, etc...) plus other similar data on all planned modifications to be installed.

4.2.2.4.1
Crew Oxygen System TC "4.2.2.4.1
Crew Oxygen System" \f C \l "1" .  Inspection shall be used to verify that all system components have been installed properly.  Analysis shall be used to verify that the system has been sized and configured in such a way that the requirements described in Section 3 are met.  The proper operation of the system shall be verified during flight test.  The internal pressure of the converter and distribution system shall be measured throughout its operational environment to verify that overpressure is precluded for normal operation and after equilibrium of the system.

4.2.2.4.2
Environmental Control System TC "4.2.2.4.2
Environmental Control System" \f C \l "1" .  The verification of the environment of the aircraft shall be by analysis and test.  If valid data already exists that would aid in the analysis, then it shall be used.

4.2.2.4.3
Weight and Balance TC "4.2.2.4.3
Weight and Balance" \f C \l "1" .  Weight and balance requirements shall be verified by inspection and analysis of applicable T.O.s for C-130H aircraft and released drawings and associated engineering data defining AC-130U related modifications.

4.2.2.4.4
Controls and Displays TC "4.2.2.4.4
Controls and Displays" \f C \l "1" .  The location of the controls shall be verified by a task load analysis over the SOF Area Defense and CAS mission scenerios given in Appendix IV for each crew member and aircrew station.

4.2.2.4.5
Structural Integrity TC "4.2.2.4.5
Structural Integrity" \f C \l "1" .  Structural integrity, including flight loads, ground loads, dynamic response, internal loads and stress, flutter, durability, and damage tolerance shall be verified by analysis.

4.2.2.4.5.1
Equipment Bays TC "4.2.2.4.5.1
Equipment Bays" \f C \l "1" .  Compliance with the equipment bays design requirements shall be verified by a review of the design drawings for the basic structure equipment bays, equipment racks, equipment, equipment installation, cooling provisions, and electrical provisions.

4.2.2.5
Environmental Conditions TC "4.2.2.5
Environmental Conditions" \f C \l "1" .  The operating environment for the AC-130U system shall be verified by analysis and by system level test.  This shall include qualification standards, development test criteria, qualification test requirements, and previous data/analyses performed on the air vehicles as well as measurements taken on the air vehicle during QTE/QOTE testing.  An evaluation of the environmental analysis of the air vehicle shall be conducted to verify that all equipments are located and mounted in such a manner so as not to be subjected to an environment which exceeds the environment to which the equipment was originally designed, qualified or operated.  LRU environmental tests are described in paragraph 4.2.4.13.

4.2.2.6
Survivability - Vulnerability.  The requirements shall be verified by the latest methods outlined by Joint Technical Coordinating Group/Aircraft Survivability (JTCG/AS).

bl. An analysis shall be performed to optimize armor placement to enhance survivability against a "B" Type kill in a hostile environment.

4.2.2.7
Safety TC "4.2.2.7
Safety" \f C \l "1" .  The safety verification of the air vehicle and SE shall include the following:

bm. The safety design criteria evaluation shall be conducted during the design and development phases of the program using MIL-STD-882B analysis techniques and data obtained from design review, development test, flight test, technical publications review and validation, and design and configuration change review.  The MIL-STD-882 analysis includes application of the safety design order of precedence.  Crew and maintenance personnel safety features of Gunship modifications are inherent in all analyses and include review of human engineering reports.  Personnel protective requirements shall be evaluated using MIL-STD-1472, AFOSH and/or OSHA requirements.  Conformance to safety requirements shall be accomplished by visual inspection of the equipment or by analysis of the contractor submitted data.

bn. Crashworthiness evaluation shall be performed by analysis and inspection.

Compliance with toxicity requirements will be verified by inspection of certification data and test.  Toxic air contaminants shall be identified and analyzed by evaluating the quantity/volume of toxic potential, the methods used to control toxic levels, and verifying that the ceiling values of AFOSH STD-161-8 or OSHA STD-1901.000, whichever is more stringent, are not exceeded.

bo. An analysis and/or test shall be conducted in accordance with MIL-STD-810 to verify compliance with explosive atmosphere criteria.  The potential for explosive atmosphere shall be evaluated using physical hazard analysis.  New or modified aircraft or support equipment used in or near the flight vehicle shall be analyzed to verify explosive Class/Division and MIL-STD-810 criteria are met.

bp. The acoustical noise generated by SE shall be measured in accordance with the following paragraphs:

(1) All noise measurements shall be made with sound level meter meeting the requirements of ANSI S1.4.  Ambient background noise levels shall be at least 10dB below noise levels produced by the test equipment at all measurement positions.

(2) The noise levels at the operator's position shall be measured by slowly moving the microphone in a 0.6m (2 feet) diameter circle centered on the rearmost probable position for an operator.  The average noise levels shall be determined by an arithmetic average of the minimum and maximum sound pressure levels found on the circle.  Average noise levels which exceed an A-weighted sound level of 84dBA shall constitute a failure of this test.

bq. SE compliance with AFOSH standards will be verified by governmental agency inspection.

br. A sneak circuit analysis shall be applied to the gun firing circuits(s) to ensure that there is no possibility of inadvertently firing any gun.  The sneak circuit analyses must include any circuits which control interrupts in the firing circuit.

4.2.2.8
Logistics TC "4.2.2.8
Logistics" \f C \l "1" .  The logistics support requirements shall be verified by inspection of contractor documentation (LSA/LSAR, QTE/QOTE test reports, etc.) during conversion and analysis of studies.

4.2.2.9
Lightning and Precipitation Static Tests TC "4.2.2.9
Lightning and Precipitation Static Tests" \f C \l "1" .  Analyses shall be performed to demonstrate compliance with DOD-STD-1795.  Verification that design provisions have been incorporated to prevent precipitation static shall be accomplished by inspection.

4.2.2.10
Deleted TC "4.2.2.10
Deleted" \f C \l "1" .

4.2.2.11
Deleted TC "4.2.2.11
Deleted" \f C \l "1" .

4.2.2.12
Primary Threat Protection TC "4.2.2.12
Primary Threat Protection" \f C \l "1" .  An analysis shall be performed to demonstrate that aircraft avionics, flight controls, hydraulic systems, and other critical elements of the AC-130U system are adequately protected from threats.  Critical armor locations will be analyzed to determine optimum locations are selected for protection.

4.2.2.13
Vision and Visibility TC "4.2.2.13
Vision and Visibility" \f C \l "1" .

4.2.2.13.1
External Vision TC "4.2.2.13.1
External Vision" \f C \l "1" .  External vision shall be verified by a vision plot in accordance with MIL-STD-850, for each aircrew station having exterior vision requirements.  Additional verification shall be provided by drawings which depict in three dimensions, the field of view from the design eye location into distant exterior space (e.g., for a round porthole this would be depicted as a cone) of all crew members who have visual access to the outside.

4.2.2.14
Environmental Control Subsystem TC "4.2.2.14
Environmental Control Subsystem" \f C \l "1" .  Detailed ECS and air distribution systems performance shall be verified by analysis for compliance with crew, avionics, and armament temperature environments of Section 3.

4.2.2.15
Electrical Power TC "4.2.2.15
Electrical Power" \f C \l "1" .  The electrical power requirements shall be verified by a load analysis performed in accordance with MIL-E-7016.  The analysis shall be updated using results from the subsystem tests and the air vehicle flight test.

4.2.2.16
Airframe Modifications TC "4.2.2.16
Airframe Modifications" \f C \l "1" .  The structural modifications to the C-130H  aircraft shall be verified by analyses accomplished under 4.2.2.4.5.  The moldline modifications shall be analyzed relative to the flight and gunfire dynamic loads.  The supporting structure internal modifications, for equipment items, shall be analyzed for the emergency landing ultimate load factors.

4.2.2.17
Deleted TC "4.2.2.17
Deleted" \f C \l "1" .

4.2.2.18
Lighting System TC "4.2.2.18
Lighting System" \f C \l "1" .  Verification of all exterior lighting, standard C-130H, new and modified, shall be by analysis of measurements of the lighted mock-up and first article.


(Text deleted by P208)
4.2.2.19
Rest Area TC "4.2.2.19
Rest Area" \f C \l "1" .   Conformance of the rest area design to the requirements of Section 3 shall be verified by analysis of the following:  average and extreme temperatures, noise in cruise configuration, and day, night and NVG lighting.


(Text deleted by P208)
4.2.2.20
Fire Control System Analysis TC "4.2.2.20
Fire Control System Analysis" \f C \l "1" .   Requirements for Fire Control System verification tests will be established through analysis of performance at the subsystem level to which FCS error budgets are allocated.  Iteration of error budget analysis incorporating SIL and flight test data will verify total FCS performance.  Analysis will address the weapon systems capability to perform all necessary functions including: reconnaissance, target acquisition, target track, sensor hand-off, fire control aiming, firing error correction, damage recording assessment, and target designation as defined in 3.2.1.2.3.1.  Requirements defined through this analysis will prescribe operational tests to demonstrate that fire control accuracies as derived from 3.7.3.3 are met.

4.2.2.21
Video Recorder System TC "4.2.2.21
Video Recorder System" \f C \l "1" .   Verification of the video recorder system shall be by playback and analysis of sensor data (IDS, ALLTV, radar) recorded during flight test.

4.2.2.22
Defensive Subsystem TC "4.2.2.22
Defensive Subsystem" \f C \l "1" .   Overall verification of the defensive subsystem shall be accomplished by analysis.

4.2.3
Demonstration TC "4.2.3
Demonstration" \f C \l "1" .   The following requirements of Section 3.0 shall be verified by demonstration as noted in Table IV and as defined in the following paragraphs.  

4.2.3.1
Interface Definition TC "4.2.3.1
Interface Definition" \f C \l "1" .   The functional and physical interfaces between the AC-130U system, support equipment and other systems as well as between major functional areas within the AC-130U system shall be verified by proper operation of the equipment in the SIL at the integrator's plant, and during the flight test program to demonstrate compliance with the requirements.

4.2.3.1.1
System Integration Lab TC "4.2.3.1.1
System Integration Lab" \f C \l "1" .   Elements of the fire control system, including ALLTV prototype, IDS, radar, pilot, copilot, battle management center displays, and mission computers and buses shall be operated in simulated mission scenarios to demonstrate functional integrated performance.  This demonstration will include exercises of all critical software functions using operationally representative development software.  Satisfactory data exchange through the 1553 data bus, during all operational modes shall verify software and hardware functional interfaces of the system.  Satisfactory operation with aircraft bus power quality, including response to interrupts and bus failure shall be demonstrated.

4.2.3.1.2
Air Vehicle Integration Demonstration TC "4.2.3.1.2
Air Vehicle Integration Demonstration" \f C \l "1" .   Systems integration into the air vehicle shall be verified by demonstration of systems operation in the fully equipped test air vehicle.  This demonstration shall be supplemented by inspection of installed equipment for physical compatibility per 4.2.1.3.  Functional checkout of aircraft and mission systems shall demonstrate operation in normal and alternate modes including software controlled functions.  Absence of physical and functional interference between equipment, aircraft and operators shall demonstrate readiness for safe operation.

4.2.3.2
Operation and Organizations Concept TC "4.2.3.2
Operation and Organizations Concept" \f C \l "1" .  The capability of the AC-130U system to achieve the mission and objectives of paragraph 3.1.7 through 3.1.7.1.1 shall be demonstrated during QOTE.

4.2.3.3
Access for Maintenance TC "4.2.3.3
Access for Maintenance" \f C \l "1" .  A demonstration shall be performed to show that the design meets the accessibility and the maintainability requirements of this specification.

4.2.3.4
General Crew Station TC "4.2.3.4
General Crew Station" \f C \l "1" .  Cockpit crew station configurations shall be demonstrated during crew station design reviews, mock-up reviews, aircraft inspections, and QTE/QOTE evaluations.

4.2.3.5
Reliability TC "4.2.3.5
Reliability" \f C \l "1" .  The reliability of the system shall be demonstrated by data collected during QTE/QOTE and Operational Readiness Demonstration (ORD) in accordance with Appendix V.


(Text deleted by P208)
4.2.3.5.1
Inherent Reliability TC "4.2.3.5.1
Inherent Reliability" \f C \l "1" .  The AC-130 inherent and mission reliability shall be demonstrated during QTE/QOTE and ORD using criteria of Appendix V.


(Text deleted by P208)
4.2.3.5.2
Logistics Reliability TC "4.2.3.5.2
Logistics Reliability" \f C \l "1" .  The logistics reliability requirements as 

contained in Table 1 shall be demonstrated during QTE/QOTE and ORD by analyses of collected data using the procedures and criteria of Appendix V.


(Text deleted by P208)
4.2.3.6
Maintainability TC "4.2.3.6
Maintainability" \f C \l "1" .  The maintainability requirements shall be demonstrated by analysis of data collected during the QTE/QOTE and ORD using criteria of Appendix V.


(Text deleted by P208)
4.2.3.6.1
Qualitative Maintainability TC "4.2.3.6.1
Qualitative Maintainability" \f C \l "1" .  The qualitative maintainability requirements shall be demonstrated during QTE/QOTE.


(Text deleted by P208)
4.2.3.7
Interchangeability and Replaceability TC "4.2.3.7
Interchangeability and Replaceability" \f C \l "1" .  Interchangeability and replaceability of selected equipment and components shall be verified by demonstrations.

4.2.3.8
Human Engineering TC "4.2.3.8
Human Engineering" \f C \l "1" .  The Human Factors demonstrations shall include the following:

bs. Crew size and crew work load shall be verified early in the design process before the Preliminary Design Review by analysis.  Before the Critical Design Review the contractor shall devise and execute a test to verify that the analysis was accurate and that no crew member work load exceeds that determined as the peak work load in the AC-130H.

bt. A maintainability demonstration shall be performed on a mock-up or on the aircraft to verify compliance with the access requirements of paragraph 5.9 of MIL-STD-1472.  This demonstration shall be performed in conjunction with other maintainability demonstrations.

bu. Deleted.

bv. Crew procedures shall be demonstrated for each crew station during flight testing to provide final verification that crew work load is acceptable.  Verification of controls and display design, interior lighting, noise and vibration environment, the use of Night Vision Goggles (NVGs), the use of chemical defense ensembles, and work load shall be accomplished by demonstration during flight testing.  These verifications shall include emergency procedures to ensure they do not provide an unacceptable work load.  Success criteria shall be a lack of documented deficiencies or satisfactory disposition of any documented deficiencies.

A lighting/display/symbology demonstration shall be done to verify compliance with MIL-STD-1472, MIL-STD-884, MIL-STD-1295, and their acceptability to the aircrew when in use.

4.2.3.8.1
Sound Pressure Levels TC "4.2.3.8.1
Sound Pressure Levels" \f C \l "1" .  Sound pressure levels both inside and outside of the entire aircraft shall be measured.  If valid data already exists that will aid verification, then it shall be used.

4.2.3.8.1.1
Application TC "4.2.3.8.1.1
Application" \f C \l "1" .  Verification shall be by inspection of contractor designs to ensure proper and timely application of the requirements of paragraph 3.3.7.1.

4.2.3.8.1.2
Total Daily Exposure (TDE) TC "4.2.3.8.1.2
Total Daily Exposure (TDE)" \f C \l "1" .  Analysis shall be conducted as early as possible and throughout the development of the gunship to predict TDEs for each crew member and also ground personnel.  These analyses shall be conducted in conjunction with airframe and structural interior acoustic treatment design analyses.  Analyses shall be performed for each crew member and ground personnel.

(Text modified by P208)
4.2.3.8.2
Deleted TC "4.2.3.8.2
Deleted" \f C \l "1" .

4.2.3.8.2.1
Modified Rhyme Test (MRT).  An MRT shall be conducted for each flight member/mission area.  The MRT shall be conducted in a noise field that simulates (in terms of frequency, intensity and other characteristics such as beats) the actual aircraft noise at the flight member's position.  This test shall also be conducted in conjunction with the verification of the intercommunication system and as such, shall be used to test the entire intercommunication system.

4.2.3.9
System Lighting TC "4.2.3.9
System Lighting" \f C \l "1" .

bw. Interior lighting shall be verified by ground demonstration, and by in-flight demonstration during QTE/QOTE under all conditions of external ambient light (e.g. day, night, clouds, etc.).  These demonstrations shall be conducted in accordance with a contractor developed/government approved demonstration plan.  These demonstrations shall be conducted, with and without the use of Night Vision Goggles (NVGs) (for night conditions) during all phases of the AC-130U SOF area defense and CAS design missions (as described in Appendix IV).  The lighting demonstration may be combined with other demonstrations (e.g. crew station demonstration, etc).

bx. Verification of all exterior lighting (standard C-130H, new, modified, and UARRSI) shall be by analysis and demonstration with the first article.

4.2.3.10
Rest Area TC "4.2.3.10
Rest Area" \f C \l "1" .  Rest area design shall be verified by a demonstration using a mock-up or the first article.

4.2.3.11
Primary Threat Protection TC "4.2.3.11
Primary Threat Protection" \f C \l "1" .  Demonstrations shall be conducted to verify that aircrew mobility and access are not inhibited.  This shall be demonstrated by adding critical armor to the cabin lighting mock-up for evaluation.

4.2.3.12
Armament Subsystem TC "4.2.3.12
Armament Subsystem" \f C \l "1" .  Armament subsystem shall be verified by demonstration, as follows:

by. Deleted.

bz. Reloading of Magazines.  The ability to reload the 25 mm magazine shall be demonstrated by an armament crew member.

ca. Rearming.  Rearming of a full load of ammunition shall be demonstrated.

4.2.3.13
Emergency Egress TC "4.2.3.13
Emergency Egress" \f C \l "1" .  Emergency ground egress capabilities and procedures shall be verified by a demonstration conducted in accordance with MIL-STD-872.

4.2.3.14
Defensive System Integration Demonstration TC "4.2.3.14
Defensive System Integration Demonstration" \f C \l "1" .  The defensive avionics system (DAS) shall be exercised in the Systems Integration Laboratory (SIL) to demonstrate:

cb. Operational capability with aircraft-type power.

cc. Capability to initiate self-test routines and transmit self-test results via the 1553B data bus.

cd. Transfer of aircraft pitch, yaw, and roll data from the INUs to the IRWR via the 1553B data bus.

ce. Transfer of expendable countermeasures fire command from the RWR to the CMD via the 1553B data bus.

cf. Activation of the MWS by the IRWR via the 1553B data bus.

cg. Transfer of data on ECM activity, control and AOA reporting between the RFCM, the RWR and the mission computer.

4.2.3.15
Fire Control System Demonstration TC "4.2.3.15
Fire Control System Demonstration" \f C \l "1" .  Verification of the Fire Control System shall be made by analyses, demonstration, and test.  The Fire Control System shall be used to demonstrate the capability of the weapon system to perform reconnaissance, target acquisition, target track, sensor hand-off, fire control aiming, firing error correction, damage recording assessment, and target designation as defined in 3.2.1.2.3.1.  Both adverse and clear weather demonstrations shall be performed to verify both day/night and clear weather/adverse weather functions.

4.2.3.16
Intercom System Demonstration TC "4.2.3.16
Intercom System Demonstration" \f C \l "1" .  The functional and physical interface between the AC-130U Gunship Interphone Communications System (ICS) 10MB/S Bus and the Cockpit Management System (CMS) with 1553B Bus shall be verified by satisfactory operation of the complete system in the aircraft to demonstrate compliance with the requirements of section 3.  The demonstration shall verify control and selection of the radio receivers and transmitters, navigation aids, IFF and person-to-person communications by crew members within the air vehicle.  Operation of ICS/CMS controls to select external/internal radio equipment for monitoring , adjusting volume level, hot mike control, selection of interphone channel and adjustment of the signal level to the headset or loudspeaker shall be demonstrated.

4.2.3.17
Self Test/Built in Test/Integrated Diagnostics TC "4.2.3.17
Self Test/Built in Test/Integrated Diagnostics" \f C \l "1" .  BITD and BITI capability to detect and isolate failures shall be demonstrated during aircraft ground and flight test.  Crew initiated test routines shall be run to determine that the isolation and detection values of section 3 have been met and the false failure rate has not been exceeded.  Demonstrations shall include the use of support equipment and technical orders as well as with Built in Test alone.

4.2.3.18
Air Vehicle Performance TC "4.2.3.18
Air Vehicle Performance" \f C \l "1" .  Limited, uninstrumented, flying qualities evaluation shall be accomplished and shall specifically include items deemed marginal, borderline or otherwise of particular interest.

4.2.4
Test TC "4.2.4
Test" \f C \l "1" .  The following requirements shall be verified by tests.  If inspection, analysis, or demonstration is called for in the following subparagraphs, then these methods shall also be performed.

4.2.4.1
Air Vehicle Performance TC "4.2.4.1
Air Vehicle Performance" \f C \l "1" .  The following specified performance characteristics shall be verified by flight test.

ch. The SOF Defense Mission and Close Air Support Mission performance as specified in Appendix IV shall be verified.

ci. Takeoff and landing performance shall be verified.  Performance will be determined at representative aircraft loadings.

cj. Long range cruise speed, in both the cruise and combat configurations shall be verified at representative aircraft loadings.

The flight phases, weights, and CG positions shall be those which will normally be experienced during the design missions.

4.2.4.2
Navigation and Guidance TC "4.2.4.2
Navigation and Guidance" \f C \l "1" .  QTE and QOTE ground and flight tests shall be used to verify the performance of the system in all primary and secondary modes of operations to meet the requirements of this specification.  The testing shall demonstrate the capability of the system to meet the accuracy requirements as specified when installed and flight tested in the AC-130U aircraft.

4.2.4.3
System Lighting TC "4.2.4.3
System Lighting" \f C \l "1" .  Interior system lighting shall be by ground demonstration and also by flight demonstrations during QTE/QOTE under all conditions (day, night, clouds, etc.).  The contractor shall devise a test plan for the system lighting test and it shall be subject to government approval.  These tests and demonstrations shall be conducted with and without the use of NVGs (for night conditions) throughout all mission phases as defined by document Appendix IV.  The lighting demonstration test may be combined with other demonstrations such as the crew station demonstrations.  Verification of all exterior lighting, standard C-130H, new and modified, shall be by analysis and demonstration with the first article.

4.2.4.4
Survivability TC "4.2.4.4
Survivability" \f C \l "1" .  Analyses, demonstration, and test shall be used to verify the capability to operate in all modes to perform the gunship mission and to meet the performance requirements of this specification.

4.2.4.4.1
Low Altitude Flight Performance Test TC "4.2.4.4.1
Low Altitude Flight Performance Test" \f C \l "1" .  The radar, EO, and NVG subsystems shall successfully complete the following testing:

ck. Equipment Performance Tests.  Verification of the performance parameters and functions of the radar and EO equipment shall be accomplished by ground/laboratory testing during acceptance tests and by integration in the avionics hot bench.

cl. Flight Test.  Flight testing shall be performed using all modes of operation to validate performance of the radar, navigation, EO and NVGs.  The flight test shall demonstrate the radar's capability to provide all modes and meet all range, sensitivity, and accuracy requirements of this specification.  The radar shall be flown in weather conditions as described in section 3.0 and shall operate in all modes under the conditions defined herein.

4.2.4.4.2
Armor TC "4.2.4.4.2
Armor" \f C \l "1" .  A test shall be performed to verify armor protection using simulated 37 mm antiaircraft shell-burst fragments.  A test of structural samples with installed armor panels shall be performed to verify the selected armor is effective against single and multiple hits from 37 mm antiaircraft shells.  The gunfire tests shall include an evaluation of the flak curtains (soft armor) in combination with structure.

4.2.4.5
Offensive Avionics TC "4.2.4.5
Offensive Avionics" \f C \l "1" .  The capability to perform the missions of the AC-130 shall be verified by analyses, demonstration, and test.

4.2.4.5.1
Fire Control System TC "4.2.4.5.1
Fire Control System" \f C \l "1" .  Verification of the Fire Control System shall be made by analysis, demonstration and test.  The Fire Control System shall be used to demonstrate the capability of the weapon system to perform reconnaissance, target acquisition, target track, sensor hand-off, fire control aiming, firing error correction, damage recording assessment, and target designation as defined in 3.2.1.2.3.1.  Based upon analyses, operational tests shall be performed to demonstrate that fire control accuracies as derived from 3.7.3.3.1 are met for all guns over the complete gun-firing envelopes.  All fire control modes shall be tested.  Tests for fire control accuracy shall be performed only in the automatic modes of 

3.7.3.3.1a.  Both adverse and clear weather qualification testing shall be performed to verify both day/night and clear weather/adverse weather firing specification compliance.  Ammunition used to demonstrate overall system accuracy shall be standard issue, however, for any test firing sequence ammunition for each gun will be from the same production lot and will have a common history of shipment, storage and handling prior to fire control accuracy tests.  Gun barrels used for fire control accuracy tests shall have been fired a total number of rounds that equal less than 10 percent of the barrels expected life.  Sampling from the test shall be statistically significant in order to demonstrate accuracy.

4.2.4.6
Defensive Subsystem TC "4.2.4.6
Defensive Subsystem" \f C \l "1" .  The capability to detect and counter threats shall be verified by analysis, demonstration, and test.

4.2.4.7
Communication and Radio Navigation TC "4.2.4.7
Communication and Radio Navigation" \f C \l "1" .  The tests of the communications system shall be performed in conjunction with all QTE flights.  For acceptance demonstration of the radios, the receiver sensitivity of the airborne and ground equipment to be used as the test station must be set at the normal operating level.  Tests shall be conducted using scale model tests, preflight and installation ground tests and flight tests.  The test methods to be used shall be guided by the procedures as outlined in the applicable antenna specification for the type of radio being tested.

4.2.4.7.1
Antenna Configuration TC "4.2.4.7.1
Antenna Configuration" \f C \l "1" .  Antenna location and performance shall be verified by analysis, inspection, and test evaluation of antenna radiation pattern tests to assure coverage as specified in each of the appropriate requirements.  Radiation pattern tests developed by use of scale model aircraft testing shall be used to determine location and predict performance of the antenna subsystem.  Full scale mock-up testing at RADC (for systems operating above 1GHZ and excluding APO-180) shall be used to determine location and predicting performance of antenna subsystem.  This verification shall also include inspection of engineering drawings to show that the location of the antenna subsystem is in compliance with the requirements.  Review of analytical data shall be accomplished to verify pattern coverage as required by the avionics subsystems.


(Text modified by P208)
4.2.4.8
Fuel System TC "4.2.4.8
Fuel System" \f C \l "1" .  The operation of the aerial refueling system shall be verified by flight tests.

4.2.4.9
Deleted TC "4.2.4.9
Deleted" \f C \l "1" .

4.2.4.10
Emergency Egress TC "4.2.4.10
Emergency Egress" \f C \l "1" .  A demonstration test of emergency ground egress capability and procedures shall be conducted in accordance with MIL-STD-872.

4.2.4.11
Deleted TC "4.2.4.11
Deleted" \f C \l "1" .

4.2.4.12
Vision and Visibility TC "4.2.4.12
Vision and Visibility" \f C \l "1" .

4.2.4.12.1
Visual Obstructions TC "4.2.4.12.1
Visual Obstructions" \f C \l "1" .  The size of any obstruction in the near visual field (i.e., within 60 feet of design eye) shall be measured on the first article and compared to the vision plots generated above.

4.2.4.13
Environmental Conditions TC "4.2.4.13
Environmental Conditions" \f C \l "1" .  The inspection of documentation shall be used to verify that AC-130U system components were developed or modified.  Inspection of the controlling documentation for commercial equipment shall be used to verify that such equipment selected for installation in the AC-130U air vehicle was designed to comply with the environmental requirements as specified in Radio Technical Commission for Aeronautics (RTCA) documents and as modified to comply with the environment as defined in this specification.  An evaluation of the environmental analysis of the air vehicle shall be conducted to verify that all equipments are located and mounted in such a manner so as not to be subjected to an environment that exceeds the environment to which the equipment was originally designed, qualified or operated.  If installed in an area that exceeds the environment to which the equipment has been qualified, then the equipment shall be retested to verify performance in the more severe environment or the equipment installation shall be modified to an environment equal to or better than the previously qualified environment.  The following environmental parameters and corresponding test method shall be used to verify design compliance of any newly developed or significantly modified equipment to the corresponding requirements of section 3.0.  The level of the test environment shall be tailored to the applicable level at the location on the aircraft.  The equipment subjected to the tests shall be required to perform as specified in Section 3.0 herein before, during (unless otherwise specified), and after each environmental test in order to determine satisfactory operation.  Physical damage of the equipment or degradation of its performance either during or as a result of its exposure to the tests shall represent failure to qualify.  All qualification data must be approved by the Air Force procuring agency before the equipment qualification is considered successfully completed.

The following environmental parameters and corresponding test methods shall be used to verify design compliance of equipment to the corresponding requirements of Section 3.0 as follows:

cm. New Equipment.  Qualify all new equipment to the requirements of 3.2.5 and the applicable CI development specification.

cn. Common Equipment.  Qualify and document all unmodified existing items for applicable AC-130U conditions.  Qualify the equipment by one of the following methods:

1. Qualification by similarity.  Qualification by similarity shall use available test data from previously developed and qualified like items.  When qualification by similarity is proposed, submit the test data from the earlier successful and complete qualification along with all design data/analyses necessary to substantiate. Qualification by similarity shall be accomplished when all of the following conditions are met:

(a) The equipment is to perform a function in the new application similar to that performed under the earlier "qualified" application.

(b) The previous qualification was to random vibration functional and endurance requirements.

(c) The test spectra frequency band starts at or below the low frequency limit of the requirement and extends to 2000 Hz.

(d) The new environment and operating limitations are no more demanding or degrading than those of the earlier "qualified" application.

(e) The new item does not incorporate differences that would invalidate the criteria of (a) or (d).

(f) The equipment operates satisfactorily in its earlier application as indicated by its service Reliability and Maintainability (R&M).

(g) For items not fully qualified by similarity due to lack of data, additional test data and/or information shall be obtained to complete the qualification.

2. The item has demonstrated acceptable reliability in an operational application where the environments are equal to or more stringent than specified in the system specification.  When this method is used, submit the data/information along with the contractor analysis.

3. Full qualification by appropriate MIL-STD test as defined herein in the System Specification.

co. Modified Equipment.  Qualify all modified items for applicable crash conditions.  Qualify modified items for other environmental conditions by one of the following methods:

1. Documentation showing that the unmodified item meets the criteria of paragraph b. supplemented by analyses and/or test data demonstrating that the modified item shall be considered dynamically similar to the baseline item when all of the following apply:

(a) The total change in mass of the unit and of each subassembly in within +/- 10 percent.

(b) The center of gravity is within +/- 10 percent of the original location in any direction.

(c) The mounting configuration is unchanged.

(d) The mounting configuration of the circuit cards is unchanged.

(e) (e)The first three natural frequencies of the chassis and the first natural frequency of each subassembly are within +/- 5 percent of the original frequencies.

(f) The first natural frequency of each SRU board is within +/- 10 percent of the original frequency.

(g) Each modified circuit card is vibrated for one hour in the axis perpendicular to the plane of the board.  The test spectrum shall be g2/Hz (g squared per Hertz) from 15 to 1000 Hz rolled off at 6 dB per octave to 2000 Hz.  Electrical continuity throughout the card shall be maintained during and after the test.

(h) Changes of mounts, chassis, internal support structures, and circuit card materials are to materials with equal or greater high cycle fatigue strength.

2. Qualification by test to the requirements of the applicable CI specification.

4.2.4.13.1
Fungus TC "4.2.4.13.1
Fungus" \f C \l "1" .  Test in accordance with MIL-STD-810, Method 508.3.

4.2.4.13.2
Temperature TC "4.2.4.13.2
Temperature" \f C \l "1" .  Test in accordance with MIL-STD-810, Method 501.2 (high temperature), Procedures I and II, as well as Method 502.2 (low temperature) and 503.2 (temperature shock).

4.2.4.13.3
Altitude TC "4.2.4.13.3
Altitude" \f C \l "1" .  Test in accordance with MIL-STD-810, Method 500.2.

4.2.4.13.4
Temperature Altitude Combination TC "4.2.4.13.4
Temperature Altitude Combination" \f C \l "1" .  Test in accordance with Method 520.0, Procedure III, Category IV of MIL-STD-810.  The input voltage shall be between 111 to 121 VAC and 23 to 31 VDC.  The unit shall operate as specified herein during and after the test.

4.2.4.13.5
Vibration TC "4.2.4.13.5
Vibration" \f C \l "1" .  Vibration testing shall be conducted in accordance with MIL-STD-810D, Method 514.3, Category 4.

4.2.4.13.6
Shock TC "4.2.4.13.6
Shock" \f C \l "1" .  In non-operating mode, the equipment shall withstand shock in accordance with MIL-STD-810D, Method 516.3, Procedure V to satisfy the requirements for crash safety and Procedure VI for bench handling.

4.2.4.13.7
Humidity TC "4.2.4.13.7
Humidity" \f C \l "1" .  Test in accordance with Method 507.2, Procedure I, of MIL-STD-810 except that no moisture may be removed by any means other than normal run-off or drainage.

4.2.4.13.8
Salt Atmosphere TC "4.2.4.13.8
Salt Atmosphere" \f C \l "1" .  Test in accordance with MIL-STD-810, Method 509.2.

4.2.4.13.9
Sand and Dust TC "4.2.4.13.9
Sand and Dust" \f C \l "1" .  Test in accordance with MIL-STD-810, Method 510.2.

4.2.4.13.10
Vibration, Shock and Acoustics TC "4.2.4.13.10
Vibration, Shock and Acoustics" \f C \l "1" .  The aircraft structure and installed subsystems design criteria shall be verified by flight measurements during aircraft operation including gun fire.  The nozzle blast pressures on the external structure and the recoil forces on the internal gun mount structure shall be measured to validate design criteria.  The installed subsystems and aircraft structure shall be qualified by laboratory test and/or analysis.  Internal and external acoustic noise will be measured during flight test to validate test requirements.

4.2.4.13.10.1
Equipment Test TC "4.2.4.13.10.1
Equipment Test" \f C \l "1" .  Laboratory qualification tests of new or extensively modified aircraft equipment shall be in accordance with method 514.3, category 4, and method 519.3 of MIL-STD-810D for vibration, noise, and shock.  The test levels and durations utilized will be tailored to the AC-130U environment.  The initial test criteria shall be updated prior to accomplishing the laboratory qualification of aircraft equipment.

4.2.4.14
Electromagnetic Compatibility TC "4.2.4.14
Electromagnetic Compatibility" \f C \l "1" .  The following tests shall be performed to verify that the Gunship meets the various requirements of paragraph 3.3.2 of this specification.

4.2.4.14.1
System EMC Test TC "4.2.4.14.1
System EMC Test" \f C \l "1" .  EMC safety-of-flight tests shall be conducted prior to first flight of the FSD aircraft and when configuration changes warrant retest subject to SPO approval.  An EMC safety-of-flight test consists of a source/victim evaluation of all equipment to be powered during flight as well as on flight critical equipment and safety margin verification conducted on electroexplosive devices (EED).   Surface resistance requirements of Section 3 shall be verified by test for newly designed or modified components.  A complete MIL-E-6051 system-level EMC test including full safety margin verification shall be accomplished on either the FSD aircraft with all elements of the production configuration in place (with or without flight test instrumentation) or the initial production aircraft.  The contractor shall provide the test results to the Government for review and approval.  The specific air vehicle selected for such test shall be based upon mutual agreement between the USAF and the Contractor.

4.2.4.14.2
Equipment EMI Tests TC "4.2.4.14.2
Equipment EMI Tests" \f C \l "1" .  Electrical and electronic equipment newly designed or modified for the Gunship shall be tested in accordance with MIL-STD-462 to verify compliance with the EMI emissions and susceptibility requirements of MIL-STD-461 as modified in Section 3.3.2.1 and as tailored for the individual equipment being tested.  Commercial equipment shall be qualified to applicable FAA requirements.

4.2.4.14.3
TEMPEST TC "4.2.4.14.3
TEMPEST" \f C \l "1" .  Testing shall be performed on the AC-130U aircraft in accordance with the TEMPEST test requirements of NACSEM 5112.

4.2.4.14.4
Electrical Bonding TC "4.2.4.14.4
Electrical Bonding" \f C \l "1" .  The electrical bonding requirements shall be verified by test of the first two aircraft as specified in MIL-B-5087.

4.2.4.14.5
Lightning and Precipitation Static TC "4.2.4.14.5
Lightning and Precipitation Static" \f C \l "1" .  An inspection shall be performed to verify that design provisions have been incorporated to prevent electrostatic charging problems.  Testing in accordance with the techniques of MIL-STD-1757A and/or analysis shall be performed to demonstrate compliance with DOD-STD-1795 lightning protection requirements.  A representative sample of composite moldline components or test coupons will be tested to the waveforms specified in MIL-STD-1757 to augment the analysis.

4.2.4.15
MIL-STD-1750 Verification Tests TC "4.2.4.15
MIL-STD-1750 Verification Tests" \f C \l "1" .  Verification testing is required for all implementations of MIL-STD-1750.  The testing will verify the conformance of the hardware to MIL-STD-1750.  The test plans and procedures shall be approved by the USAF procuring activity.  Testing shall be carried out on a prototype/breadboard unit and on a production subsystem.

4.2.4.16
Mission Computer TC "4.2.4.16
Mission Computer" \f C \l "1" .  Integration testing/software validation shall be performed to verify the requirements of section 3.0 of this specification.  Analysis of software program listings and accrued ground and flight test data may be used to augment laboratory test data for these verifications.

4.2.4.16.1
Data Transfer Set (DTS) TC "4.2.4.16.1
Data Transfer Set (DTS)" \f C \l "1" .  Integration testing/software validation shall be performed in the laboratory to verify loading the mission computer(s) via the data transfer set (mission data) and to verify storing capability of the in-flight log data with error checking to ensure failure free transferring of data into/from the DTS.  Also, the classified memory erase feature shall be verified by integration testing/software validation.

4.2.4.17
Operational Software TC "4.2.4.17
Operational Software" \f C \l "1" .  Laboratory tests shall be conducted to verify that the operational software performs specified functions.  Informal and formal testing, in accordance with the requirements of DOD-STD-2167, as modified in the AC-130U Statement of Work, including Appendices I, IA, IB, and IC, shall be conducted.  ALLTV informal and formal testing, in accordance with the requirements of DOD-STD-2167A as modified in the AC-130U Statement of Work, including Appendix ID, shall be conducted.  Except for Radar and ALLTV software, levels of testing shall include unit, CSC integration, and CSCI testing in accordance with the requirements of DOD-STD- 2167 paragraphs 5.4, 5.5 and 5.6, respectively, as modified in Appendices I, IB and IC.  Radar software levels of testing shall include CSC integration and CSCI testing in accordance with the requirements of DOD-STD-2167 paragraphs 5.5 and 5.6, respectively, as modified in Appendix IA.  ALLTV software levels of testing shall be as specified in DOD-STD-2167A as modified in Appendix ID.

4.2.4.18
MIL-STD-1553 Test Requirements TC "4.2.4.18
MIL-STD-1553 Test Requirements" \f C \l "1" .  All MIL-STD-1553 multiplex data bus Remote Terminals (RTs) shall be tested in accordance with MIL-HDBK-1553, Notice 1, Appendix A.  Bus Controllers (BCs) shall be tested to verify function and performance.  The equipment must pass all tests.

4.2.4.19
Human Performance/Human Engineering TC "4.2.4.19
Human Performance/Human Engineering" \f C \l "1" .  Crew size and crew work load shall be verified by analysis early in the design process before the Preliminary Design Review.  Before the Critical Design Review, the Contractor shall devise and execute a test to verify that the analysis was accurate.

4.2.4.20
Mass Properties TC "4.2.4.20
Mass Properties" \f C \l "1" .  Empty weight and balance shall be verified by direct measurements.  Each aircraft shall be weighed before and after modification.  Weighing shall be accomplished in accordance with the requirements of MIL-W-25140.

4.2.4.21
Sound Pressure Levels TC "4.2.4.21
Sound Pressure Levels" \f C \l "1" .  Sound pressure levels both inside and outside of the aircraft shall be measured.  If valid data already exists that will aid verification, it shall be used.

4.2.4.21.1
Application TC "4.2.4.21.1
Application" \f C \l "1" .  Verification shall be by review of contractor designs to ensure proper and timely application of the requirements.


4.2.4.21.2
Total Daily Exposure (TDE) Deleted. TC "4.2.4.21.2
Total Daily Exposure (TDE) (Deleted by P208)" \f C \l "1" .  Analysis shall be conducted as early as possible and throughout the development of the gunship to predict TDEs for each crew member and also ground personnel.  These analyses shall be conducted in conjunction with airframe and structural interior acoustic treatment design analyses. Deleted.


(Text deleted by P208)
4.2.4.22
Articulation Index TC "4.2.4.22
Articulation Index" \f C \l "1" .  The Contractor shall develop an articulation index for the AC-130U based on extrapolation from the scores obtained from the MRT. Calculations shall be in accordance with ANSI S3.5.  The third octave band method shall be used for calculating the Articulation Index. 


(Text modified by P208)
4.2.4.22.1
Modified Rhyme Test (MRT) TC "4.2.4.22.1
Modified Rhyme Test (MRT)" \f C \l "1" .  An MRT shall be conducted for each flight member/mission area.  The MRT shall be conducted in a noise field that simulates (in terms of frequency, intensity and other characteristics such as beats) the actual aircraft noise at the flight member's position.  This test shall also be conducted in conjunction with the verification of the intercommunication system and as such, shall be used to test the entire intercommunication system.

4.2.4.23
Environmental Control Subsystem TC "4.2.4.23
Environmental Control Subsystem" \f C \l "1" .  Modifications to ECS and sensing system components shall be evaluated by laboratory qualification testing.  Overall system performance for airflow, temperature, and pressurization shall be verified by ground and flight tests.

4.2.4.24
Electrical Power Subsystem TC "4.2.4.24
Electrical Power Subsystem" \f C \l "1" .  The electrical power subsystem modifications shall be verified by test during the air vehicle ground checkout to determine that the subsystem complies with the design and power characteristics requirements.  Power to all required distribution areas shall be verified.

4.2.4.25
Hydraulic Power Subsystem TC "4.2.4.25
Hydraulic Power Subsystem" \f C \l "1" .  Modifications to the hydraulic power subsystem shall be verified by ground and flight tests for overall performance such as flow rates, pressure drops, pressure transients and the hydraulic load requirements for the various flight and mission phases.

4.2.4.26
Armament Subsystem TC "4.2.4.26
Armament Subsystem" \f C \l "1" .  Requirements of the armament subsystem to be verified by tests shall include the following:

cp. Inflight Gun Firing Tests.  Gun firing tests shall be performed to demonstrate that the guns can be safely fired with external fuel tanks installed.  Tests shall also be conducted to verify fire control accuracies as defined in 4.2.4.5.1.

cq. 25 mm Gun System.  The system shall be tested to demonstrate firing rate and burst lengths.  The training of the mount system and slew rate shall be demonstrated throughout the trainable envelope.  The gun mount shall demonstrate driving into the mechanical stops at full rate, simulating a servo system hard-over failure, without failure of the gun or gun mount.

cr. 40 mm Gun System.  The system shall be tested to demonstrate maximum firing rates of a full clip load.  The training of the mount system and slew rates shall be demonstrated throughout the trainable envelope.  The gun mount shall demonstrate driving into the mechanical stops at full rate simulating a servo system hard-over failure without failure of the gun or gun mount.  Manual firing shall also be demonstrated with manual training.

cs. 105 mm Gun System.  The system shall be tested to demonstrate maximum firing rates.  The training of the mount system and slew rates shall be demonstrated throughout the trainable envelope.  The gun mount shall demonstrate driving into the mechanical stops at full rate simulating a servo system hard-over failure without failure of the gun or gun mount.  Manual firing shall also be demonstrated with manual training.

ct. Weapons Control.  The functions of the weapon control panel shall be demonstrated during tests with the gun suites.

cu. Electronic Control.  The function of the electronic control unit shall be verified during testing of the gun suites.

cv. Sealing of the Guns.  Gun sealing shall be verified during the compartment leakage tests performed during ECS testing.

cw. Gun Firing Controls.  The function of the gun firing controls shall be verified during tests with the gun suite.

cx. Performance Envelope.  The performance of the 25 mm gun ammunition and storage handling system shall be verified during the gun firing tests for the 25 mm gun system.

cy. Rounds Remaining Counter.  The function of the rounds remaining counter shall be verified during testing of the 25 mm gun suite.

cz. 40 mm and 105 mm Ammunition and Storage Handling Systems.  The function of the 40 mm and 105 mm ASHS shall be verified during the firing tests of the 40 mm and 105 mm guns.

4.2.4.27
Armor Subsystem TC "4.2.4.27
Armor Subsystem" \f C \l "1" .  Armor subsystem requirements shall be verified by the following tests.

da. Threat.  Protection from the threat shall be verified during the armor tests of 4.2.4.4.2.

db. Multi-Hit Capability.  The multi-hit capability of the armor shall be verified during the armor test of 4.2.4.4.2.

4.2.4.28
Crew Oxygen System TC "4.2.4.28
Crew Oxygen System" \f C \l "1" .  The proper operation of the crew oxygen system shall be verified during flight test.  The internal pressure of the converter and distribution system shall be measured throughout its operational environment to verify that overpressure is precluded for normal operation and after equilibrium of the system.

4.2.4.29
Communication and Radio Navigation Tests TC "4.2.4.29
Communication and Radio Navigation Tests" \f C \l "1" .  Test of the communication system shall be performed in conjunction with QTE flights.  For acceptance of the radios, the receiver sensitivity of the airborne and ground equipment to be used as the test station shall be set at the normal operating level.  Tests shall be conducted using scale model tests, preflight and installation ground tests, and flight test.  Applicable frequency antennas shall be used for the type of radio being tested.

4.2.4.30
NAV AID Systems Tests TC "4.2.4.30
NAV AID Systems Tests" \f C \l "1" .  Flight testing shall be performed using all modes of operation to validate the performance of the TACAN, ILS, Rendezvous Beacon and the GPS.  The flight test shall demonstrate the navigation aid system capability to provide all modes and meet range, sensitivity, and accuracy requirements of section 3.  Sufficient data (minimum number of samples is 10) shall be collected during the test program to demonstrate a confidence level of 90 percent.

4.2.4.31
Air Data System (ADS) Test Qualifications TC "4.2.4.31
Air Data System (ADS) Test Qualifications" \f C \l "1" .  The qualifications of the ADS shall consist of verification of the performance requirements during the flight test program:

dc. Pitot-Static and Angle-of-Attack Probes - Tests shall be conducted to verify the performance of the pitot-static and angle-of-attack probes.  These tests shall include power consumption, heater operation, pressure leakage, aerodynamic alignment, accuracy, repeatability, de-icing, and lightning protection.  De-icing and anti-icing tests shall be limited to + 15 degrees angle-of-attack.  Tests shall be performed to verify the pressure line system compliance with MIL-P-26292.

dd. Air Data Computer - Tests shall be performed to verify the pressure line system compliance with MIL-P-26292.  Interface compatibility with the 1553 B data bus shall be verified during ground tests on the aircraft.

4.2.4.32
Defensive System Tests TC "4.2.4.32
Defensive System Tests" \f C \l "1" .  The defensive subsystem shall be tested to verify installed sensor sensitivity to identify ground and airborne IR and RF threat emissions.  Threat frequencies, strengths and vectors shall be simulated.  Response of the system in identifying and displaying the location and vector of the threat shall be verified by test.

4.2.4.32.1
Ground Testing TC "4.2.4.32.1
Ground Testing" \f C \l "1" .  Tests of the DAS installed performance may be conducted through ground testing where applicable.

4.2.4.32.2
Active RF Countermeasures Tests TC "4.2.4.32.2
Active RF Countermeasures Tests" \f C \l "1" .  Airborne testing shall be performed to verify inter-operability and computability between all elements of the DAS and other aircraft subsystems.  Airborne testing shall be conducted to selectively verify ground testing and to verify performance that could not be conducted on the ground.  Flight test of the DAS will be limited to threats of the following classifications: pulse, pulse doppler/CW, SAM, AAA, and AI (s) operating in the low, mid and high end of the DAS operating spectrum.  Instrumentation wiring will be provided for the ALQ-172 in the form of a 1553B interface and RF management flight test.  The number of threats RF systems tested against shall not exceed six (6).  Instrumentation as Group-B will be provided as GFE.

4.2.4.32.3
Deleted TC "4.2.4.32.3
Deleted" \f C \l "1" .

4.2.4.33
Radome Tests TC "4.2.4.33
Radome Tests" \f C \l "1" .  The electrical properties of the radome to pass RF signals of the frequency and polarization modes of the radar shall be verified by test.  The test shall verify performance of the radome with an antenna representative of the operational radar to the requirements of 3.7.3.4.4.  In addition, the structural characteristics of the radome shall be verified by similarity or static test, as applicable.

4.2.4.34
All Light Level Television Tests TC "4.2.4.34
All Light Level Television Tests" \f C \l "1" .  The  ALLTV prototype shall be tested in the SIL to verify interfaces and integrated operation through the 1553B data bus with the offensive avionics subsystem.  The prototype unit shall be used in flight test to provide operational, engineering and system evaluation data.  Specification verification shall be accomplished with a production configuration FSD unit.  Flight testing of the FSD unit shall include operation with the laser target designator and laser illuminator over the range, elevation and azimuth of the turret.  Tests shall include manual track, auto track and inertial cuing modes to range and performance requirements of Section 3 and Appendix II.

4.2.4.35
Radar TC "4.2.4.35
Radar" \f C \l "1" .  The radar shall be tested in the SIL to verify interfaces and integrated operation through the 1553B data bus with the offensive avionics and the battle management center crew station.  Functional operation of the radar through all critical modes shall be verified in SIL test.  Flight testing shall be performed and shall include radar emissions to verify proper navigation and fire control performance in all radar operating modes.

4.2.4.36
Infrared Detection Set (IDS) TC "4.2.4.36
Infrared Detection Set (IDS)" \f C \l "1" .  The IDS shall be tested in the SIL to verify interfaces and integrated operation through the 1553B data bus with the offensive avionics and the battle management center crew station.  Functional operation of the IDS through all modes shall be verified in SIL tests.  Flight testing shall be performed and shall verify proper performance in all IDS operating modes.

4.2.4.37
Flight Data Recorder TC "4.2.4.37
Flight Data Recorder" \f C \l "1" .  The flight data recorder shall be tested to verify compliance with requirements shown in Section 3.

4.2.4.38
Deleted TC "4.2.4.38
Deleted" \f C \l "1" .

4.2.4.39
Head-up Display TC "4.2.4.39
Head-up Display" \f C \l "1" .  HUD shall be qualified and acceptance tested in accordance with the detail equipment specification and supporting test plans and procedures.  The HUD installation shall be verified by ground and QTE flight testing.  Elements of QTE testing shall include readability in sunlight, NVG compatibility, field of view, compliance with video standards, minimum distortion minimum parallax error, and the alignment setting for fixed sight firing.

4.2.4.40
Self Test/BIT/Integrated Diagnostics TC "4.2.4.40
Self Test/BIT/Integrated Diagnostics" \f C \l "1" .  Self test and BIT shall be verified by test by the subsystem suppliers in accordance with verification requirements in the detail equipment specifications and supporting test plans and procedures.  Simulated failures shall be injected into the subsystem equipment to verify the fault detection and fault isolation capability.  The BIT capability of off-the-shelf equipment shall be verified by examination of results of previously conducted verifications.

4.2.4.41
Environmental Conditions TC "4.2.4.41
Environmental Conditions" \f C \l "1" .  The operating environment for the AC-130U system shall be verified by analysis and system level test.  This shall include qualification standards, development test criteria, qualification test requirements, and previous data/analyses performed on the air vehicles, as well as measurements taken on the air vehicle during QTE/QOTE.

4.2.4.42
Fuselage Pressure TC "4.2.4.42
Fuselage Pressure" \f C \l "1" .  Compliance with the fuselage internal pressure requirement shall be verified by a ground pressure test of the AC-130U after modification.  The pressurized compartment shall be tested to 1.33 times maximum operating pressure.

5.0
PREPARATION FOR DELIVERY TC "5.0
PREPARATION FOR DELIVERY" \f C \l "1" 
5.1
All configuration items shall be prepared for delivery in accordance with the terms of the contract.

6.0
NOTES TC "6.0
NOTES" \f C \l "1" 
6.1
Definitions TC "6.1
Definitions" \f C \l "1" .

6.1.1
Guide TC "6.1.1
Guide" \f C \l "1" .  The term "guide" when used in relation to a referenced document (e.g., MIL-STD-XXXX shall be used as a guide) means that the contractor shall consider the information/data of the document during the design and development process.

6.1.2
Group "A" Provisions TC "6.1.2
Group \"A\" Provisions" \f C \l "1" .  The term "group 'A' provisions" shall be defined as including the following:  wire and wire bundles, cables, RF transmission lines, connecting devices, mounting hardware, cooling plumbing, and such other provisions necessary to allow quick installation of antennas, LRUs and control/displays as required.

6.1.3
Firmware TC "6.1.3
Firmware" \f C \l "1" .  Computer programs and computer data at the microprogram level, any level of executable computer programs and computer data that cannot be readily modified under program control, i.e., read only; all information processing implementation technologies, programs, digital data, and devices not included under the definition of digital computers and associated computer programs and not included under hardware.  Firmware includes microprocessors, Read Only Memories (ROMs), Programmable Read Only Memories (PROMs), and any other programmable logic elements.

6.1.4
Off-the-Shelf Equipment TC "6.1.4
Off-the-Shelf Equipment" \f C \l "1" .  Equipment which is in production, is being used on another program, and has been qualified and accepted for production by the initial procuring agency.  The equipment is off-the-shelf if it is used on the AC-130U without any changes or modifications.

6.1.5
Newly Developed Equipment TC "6.1.5
Newly Developed Equipment" \f C \l "1" .  Equipment which in not off-the-shelf and is to be developed for the AC-130U system.

6.1.6
Newly Developed Existing Equipment TC "6.1.6
Newly Developed Existing Equipment" \f C \l "1" .  Preproduction/brassboard equipment which has demonstrated the functional capabilities of the equipment design required for the AC-130U.

6.1.7
Modified Equipment TC "6.1.7
Modified Equipment" \f C \l "1" .  Off-the-shelf equipment which has been modified in any manner and is no longer identical in either hardware, software or firmware to that which was in production prior to being modified.

6.1.8
Newly Installed Equipment TC "6.1.8
Newly Installed Equipment" \f C \l "1" .  Equipment which is either added to the aircraft or comes as part of the basic air vehicle and is moved to a location different from its original aircraft location.

6.1.9
Verification Methods TC "6.1.9
Verification Methods" \f C \l "1" .

de. Inspection.  Inspection is defined as visual verification that the system, including system documentation, conforms to the specification requirements.  Visual verification can be in the form of inspection of the physical installation, and/or inspection of drawings showing physical relationships, or review of documents reflecting qualification requirements.

df. Analysis.  Analysis is defined as verification that specification requirements have been achieved by evaluation of equations, charts, reduced data, and comparison of analytical predictions with available test data, etc.  Verification by analysis, however, does not include the normal analysis of data generated during ground or flight testing.  This verification requirement may be fulfilled by submission of data previously produced which demonstrates the analysis has been satisfactorily accomplished.  If a data base exists that can be used to support the analyses and can be correlated to the requirements specified herein, then the verification can be accomplished based on similarity of the system to that previously tested.

dg. Demonstration.  Demonstration is defined as verification of the specification requirements accomplished by an uninstrumented test where success is determined by observation only, such as fit and function checks and observations that require simple noninstrumented type measurements.

dh. Test.  Test is defined as verification of the specification requirements through the application of established test procedures, usually with instrumentation, within specified environmental conditions and subsequent compliance confirmation through analysis of the data generated.  This requirement may be fulfilled by submission of data which demonstrates the required test has been satisfactorily accomplished.

6.1.10
Provisions TC "6.1.10
Provisions" \f C \l "1" .

6.1.10.1
Complete Provisions TC "6.1.10.1
Complete Provisions" \f C \l "1" .  "Complete provisions" shall mean that primary structure is adequate for installation of the item and that secondary structure, required for support of the item, and all necessary service provisions such as wiring, tubing, ducting, etc., are furnished.  Adequate installed space, weight, power, and cooling are available for use by the item.  No alteration of the item to be installed or of the aircraft and no additional parts are required for installation.  Standard stock items such as bolts, nuts, cotter pins, etc., need not be furnished.

6.1.10.2
Primary Provisions TC "6.1.10.2
Primary Provisions" \f C \l "1" .  "Primary provisions" shall mean that primary structure is adequate for installation of the item but that secondary structure such as shelves and brackets necessary to support and mount the item are not provided.  Service provisions such as wiring, tubing, ducting, etc, are not furnished.  Alteration but not redesign of the structure and supporting subsystems may be required for installation of the item.  Adequate volume, weight, power, and cooling capacities are available for use by the item.

6.1.10.3
Space Provisions TC "6.1.10.3
Space Provisions" \f C \l "1" .  "Space provisions" shall mean that space has been allocated for installation of the item but that primary and secondary structure, service provisions, and supporting subsystems capacity have not been provided.

6.2
Verification Cross Reference TC "6.2
Verification Cross Reference" \f C \l "1" .  Table IV provides a cross reference index of requirements and verification methods.  This table shall be updated to indicate the extent to which requirements can be verified by similarity under the criteria specified in this specification.  Additionally, verification requirements of the system specification are cross-referenced to the aircraft specification verifications for information.

TABLE V TC "V
Verification Cross Reference Index" \f T \l "1" 
Verification Cross Reference Index



SECTION 3.0

Paragraph 
Title
M
SECTION 4.0

3.0
REQUIREMENTS
N/A

3.1
System Definition
N/A

3.1.1
General Description
N/A

3.1.1.1
Air Vehicle
N/A

3.1.1.2
Avionics
A
4.2.1.1

3.1.1.3
Personnel
D
4.2.3.8

3.1.1.3.1
Gunship Crew
I
4.2.1.4

3.1.1.4
Major Component List
I
4.2.1.3

3.1.2
Missions
A
4.2.1.1



A
4.2.2.1



T
4.2.4.4

3.1.3
Threat
N/A

3.1.4
System Diagram
N/A

3.1.5
Interface Definition
A
4.2.1.1



D
4.2.3.1

3.1.5.1
Operational Support Equipment
D
4.2.3.1

3.1.6
Government Furnished Property
N/A

3.1.6.1
Government Furnished Property List
N/A

3.1.7
Operation and Organizational


  Concept
A
4.2.2.2



D
4.2.3.2

3.1.7.1
Useful Life
N/A

3.1.7.1.1
Service Life
A
4.2.2.2

LEGEND:

M   = Verification Method

N/A = Not Applicable

I   = Inspection

A   = Analysis

D   = Demonstration

T   = Test

TABLE V (Continued)
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SECTION 3.0

Paragraph 
Title
M
SECTION 4.0

3.2
System Performance
N/A

3.2.1
Performance Characteristics
A
4.2.2.3



T
4.2.4.1

3.2.1.1
Air Vehicle Performance
A
4.2.2.3



D
4.2.3.18



T
4.2.4.1

3.2.1.2
Avionics Performance
A
4.2.2.3



T
4.2.4.1



T
4.2.4.2



T
4.2.4.5



T
4.2.4.7

3.2.1.2.1
Navigation
A
4.2.2.3



T
4.2.4.2

3.2.1.2.1.1
Navigation Modes
A
4.2.2.3



T
4.2.4.2

3.2.1.2.1.2
Navigation Update
A
4.2.2.3



T
4.2.4.2

3.2.1.2.1.3
Navigation Reference Points
A
4.2.2.3



T
4.2.4.2

3.2.1.2.2
Guidance
N/A

3.2.1.2.2.1
En route Guidance
N/A

3.2.1.2.2.1.1
Course Guidance
N/A

3.2.1.2.2.1.2
Fly-To Guidance
A
4.2.2.3



T
4.2.4.2

3.2.1.2.2.1.3
Go-Around Guidance
A
4.2.2.3



T
4.2.4.2

3.2.1.2.2.1.4
Automatic Instrument
A
4.2.2.3


  Landing Approach
T
4.2.4.2

3.2.1.2.2.2
Target Attack
A
4.2.2.3



T
4.2.4.2

3.2.1.2..2.2.1
Approach Modes of Operations
A
4.2.2.3



T
4.2.4.2

3.2.1.2.2.2.2
Attack Steering Modes
A
4.2.2.3



T
4.2.4.2

3.2.1.2.3
Avionics System Capabilities
A
4.2.2.20



A
4.2.2.22



T
4.2.4.4

3.2.1.2.3.1
Offensive Avionics
A
4.2.2.20



T
4.2.4.5
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SECTION 3.0

Paragraph 
Title
M
SECTION 4.0

3.2.1.2.3.1.1
Low-Altitude Flight
A
4.2.2.20



T
4.2.4.4

3.2.1.2.3.1.2
Navigation Support
A
4.2.2.20



T
4.2.4.5

3.2.1.2.3.1.3
Reconnaissance
A
4.2.2.21



T
4.2.4.5

3.2.1.2.3.1.4
Target Acquisition
A
4.2.2.20



T
4.2.4.5

3.2.1.2.3.1.5
Target Track/Sensor Hand-Off
A
4.2.2.20



T
4.2.4.5

3.2.1.2.3.1.6
Fire Control Aiming
A
4.2.2.20



T
4.2.4.5

3.2.1.2.3.2
Defensive Avionics
A
4.2.2.22



T
4.2.4.6

3.2.1.2.3.2.1
Integration
A
4.2.2.22



T
4.2.4.6

3.2.1.2.3.2.2
Standby Operation
A
4.2.2.22



T
4.2.4.6

3.2.1.2.3.2.3
Reloadability
A
4.2.2.22



T
4.2.4.6

3.2.1.2.3.3
Communication & Navigation Systems I
4.2.1.3



A
4.2.2.3



T
4.2.4.7

3.2.1.3
Armament
I
4.2.1.12



T
4.2.4.26

3.2.1.3.1
Fire Control System
A
4.2.2.20



T
4.2.4.5.1

3.2.1.4
System Lighting
A
4.2.1.1



A
4.2.2.18



D
4.2.3.9



T
4.2.4.3

3.2.1.4.1
Night Refueling Lighting
A
4.2.1.1



D
4.2.3.9

3.2.1.5
Controls and Displays
I
4.2.1.2



A
4.2.2.4.4

3.2.1.5.1
Warning, Caution and Advisory
I
4.2.1.2


  System 
A
4.2.2.4.4

3.2.1.5.1.1
Illuminated Annunciators
I
4.2.1.2



A
4.2.2.4.4

3.2.1.5.1.2
Location
I
4.2.1.2



A
4.2.2.4.4

3.2.1.5.1.3
Performance Characteristics
A
4.2.2.4.4
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SECTION 3.0

Paragraph 
Title
M
SECTION 4.0

3.2.1.5.1.4
Legend/Lettering
I
4.2.1.2

3.2.1.5.1.5
Mechanical Annunciators
I
4.2.1.2

3.2.1.5.1.6
Auditory Annunciators
I
4.2.1.2

3.2.1.5.1.6.1
Verbal Auditory Annunciators
I
4.2.1.2

3.2.1.5.1.6.2
Non-Verbal Auditory Annunciators
I
4.2.1.2

3.2.1.5.1.6.2.1
Signal Volume
I
4.2.1.2



D
4.2.3.1

3.2.1.5.1.6.3
Tone Selection Criteria
I
4.2.1.2



D
4.2.3.1

3.2.1.5.1.6.4
Tone Characteristics
I
4.2.1.2



D
4.2.3.1

3.2.1.6
Paint Color Schemes
I
4.2.1.4



A
4.2.2.3



D
4.2.3.4

3.2.1.7
MIL-STD-1553B Notice 2 Data Bus
T
4.2.4.18

3.2.2
Physical Characteristics
I
4.2.1.3



A
4.2.2.4

3.2.2.1
Weight and Balance 


  Classification
I
4.2.2.4.3



A
4.2.2.4.3



T
4.2.4.20

3.2.2.1.1
Zero Fuel Weight
A
4.2.2.4.3



T
4.2.4.20

3.2.2.1.2
Weight
A
4.2.2.4.3



T
4.2.4.20

3.2.2.1.3
Balance
A
4.2.2.4.3

3.2.2.1.4
Actual Weight and Balance
A
4.2.2.4.3



T
4.2.4.20

3.2.2.2
Mass Properties
I
4.2.1.3



A
4.2.2.4



D
4.2.4.20

3.2.2.3
Ballast
I
4.2.1.3



A
4.2.2.4.3

3.2.2.4
Reserved

3.2.2.5
Airframe Modifications
N/A

3.2.2.5.1
Access for Maintenance
I
4.2.1.3



D
4.2.3.3

3.2.2.5.1.1
Equipment Bays
N/A

3.2.2.5.1.1.1
Bay Locations, Sizes and Shapes
I
4.2.1.3

3.2.2.5.1.1.2
Rack-Mounted Equipment
I
4.2.1.3


  Installation Criteria
D
4.2.3.1.2

TABLE V (Continued)
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SECTION 3.0

Paragraph 
Title
M
SECTION 4.0

3.2.2.5.1.1.3
Equipment Mounting
I
4.2.1.3

3.2.2.5.1.1.4
Equipment Handling
I
4.2.1.3

3.2.2.5.1.1.5
Equipment Location
I
4.2.1.3



A
4.2.2.4.5.1

3.2.2.5.1.1.6
Equipment Cooling
I
4.2.1.3

3.2.2.5.2
General Crew Stations
I
4.2.1.4



D
4.2.3.4



T
4.2.4.19

3.2.2.5.2.1
Pilots and Co-pilot Stations
D
4.2.3.8

3.2.2.5.2.2
Non-pilot Stations
I
4.2.1.3



D
4.2.3.8

3.2.2.5.2.3
Aircrew Station Clearances
N/A


  and Dimensions

3.2.2.5.2.3.1
Floor Areas
I
4.2.1.3



D
4.2.3.8

3.2.2.5.2.3.2
Passageways
I
4.2.1.3



D
4.2.3.8

3.2.2.5.2.3.3
Interior Doors
I
4.2.1.3



D
4.2.3.8

3.2.2.5.2.3.4
Exterior Doors
I
4.2.1.3



D
4.2.3.8

3.2.2.5.3
Crew Oxygen Systems
I
4.2.1.4



A
4.2.2.4.1



T
4.2.4.28

3.2.2.5.3.1
Nuclear, Chemical & Biological
I
4.2.1.3


  (NCB) Warfare
A
4.2.2.4

3.2.2.5.4
Ammunition Storage
I
4.2.1.12



T
4.2.4.26

3.2.2.5.5
External Tanks
A
4.2.1.1



T
4.2.4.8

3.2.2.5.5.1
Aerial Refueling System
A
4.2.1.1



A
4.2.2.3



T
4.2.4.8

3.2.2.5.6
Hydraulic System
A
4.2.1.1



T
4.2.4.25

3.2.2.5.7
Environmental Control System
A
4.2.1.1



A
4.2.2.4.2



A
4.2.2.14



D
4.2.3.1.2



T
4.2.4.23



T
4.2.4.42
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SECTION 3.0

Paragraph 
Title
M
SECTION 4.0

3.2.2.5.7.1
Heating, Ventilating, and Air
A
4.2.2.14


  Conditioning
D
4.2.3.1.2



T
4.2.4.23

3.2.2.5.7.2
Leakage Rate
A
4.2.2.1.4



D
4.2.3.1.2



T
4.2.4.41

3.2.2.5.7.3
Proof Pressure
A
4.2.2.14



D
4.2.3.1.2



T
4.2.4.42

3.2.2.5.8
Flight Control System
A
4.2.1.1



D
4.2.3.1.2

3.2.2.5.9
Electrical Power
I
4.2.1.11



A
4.2.2.15



D
4.2.3.1.2

3.2.2.5.10
System Survivability
I
4.2.1.13



A
4.2.2.6



T
4.2.4.4

3.2.2.5.10.1
Primary Threat Protection
A
4.2.2.12



T
4.2.4.4

3.2.2.5.10.2
Armor Material
A
4.2.2.4



T
4.2.4.4.2

3.2.2.5.11
Structural Integrity
I
4.2.1.3



A
4.2.2.4.5



T
4.2.4.13.10



T
4.2.4.33



T
4.2.4.42

3.2.2.5.12
Rest Area
I
4.2.1.4



D
4.2.3.10

3.2.2.5.12.1
Waste Management
I
4.2.1.3



D
4.2.3.1.2

3.2.2.5.12.2
Galley
I
4.2.1.3



D
4.2.3.1.2

3.2.2.5.13
Storage Provisions
I
4.2.1.4

3.2.2.5.14
Emergency Ground/Ditching 



  Ingress and Egress
I
4.2.1.4

3.2.2.6
Controls
I
4.2.1.2



A
4.2.2.3



T
4.2.4.1

3.2.2.6.1
Emergency Controls
I
4.2.1.2



A
4.2.2.4.4

3.2.2.6.2
Control Panels
I
4.2.1.2
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SECTION 3.0

Paragraph 
Title
M
SECTION 4.0

3.2.2.6.3
Legends
I
4.2.1.2

3.2.2.6.4
Lettering and Marking
I
4.2.1.2

3.2.2.6.5
Gun Firing Controls
I
4.2.1.2



D
4.2.3.15

3.2.2.6.6
Electrical Controls and Switches
I
4.2.1.2



D
4.2.3.1

3.2.2.7
Vision and Visibility
N/A

3.2.2.7.1
Interior Vision
I
4.2.1.2



A
4.2.2.4.4

3.2.2.7.2
Exterior Vision
I
4.2.1.10



A
4.2.2.13.1

3.2.2.7.2.1
Pilot & Co-pilot Exterior Vision
I
4.2.1.10



A
4.2.2.13.1

3.2.2.7.2.2
Non-pilot Exterior Vision
I
4.2.1.10



A
4.2.2.13.1

3.2.2.7.2.3
Visual Obstructions
I
4.2.1.10



A
4.2.2.13.1

3.2.3
Reliability
D
4.2.3.5



T
4.2.3.5

3.2.3.1
Inherent Reliability
D
4.2.3.5.1



T
4.2.3.5.1

3.2.3.2
Mission Reliability
D
4.2.3.5



T
4.2.3.5

3.2.3.3
Logistics Reliability
D
4.2.3.5.2



T
4.2.3.5.2

3.2.3.3.1
Government Furnished Equipment
TBD


  (GFE) Reliability

3.2.4
Maintainability
D
4.2.3.6



T
4.2.3.6

3.2.4.1
Quantitative Maintainability
D
4.2.3.6



T
4.2.3.6

3.2.4.1.1
Government Furnished Equipment
TBD


  (GFE) Reliability

3.2.4.2
Qualitative Maintainability
D
4.2.3.6.1



T
4.2.3.6.1

3.2.5
Environmental Conditions
A
4.2.2.5



T
4.2.4.13



T
4.2.4.41

3.2.5.1
Temperature
T
4.2.4.13.2

3.2.5.2
Altitude
T
4.2.4.13.3

3.2.5.3
Humidity
T
4.2.4.13.7
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SECTION 3.0

Paragraph 
Title
M
SECTION 4.0

3.2.5.4
Fungus
T
4.2.4.13.1

3.2.5.5
Sand and Dust
T
4.2.4.13.9

3.2.5.6
Salt Atmosphere
T
4.2.4.13.8

3.2.5.7
Vibration
T
4.2.4.13.5

3.2.5.8
Shock
T
4.2.4.13.6

3.2.5.9
Temperature/Altitude/Vibration
T
4.2.4.13.4


  Combined Environment
T
4.2.4.13.10

3.2.6
Transportability
I
4.2.1.16

3.2.7
Survivability/Vulnerability
A
4.2.2.6



A
4.2.2.12



T
4.2.4.4

3.2.7.1
Redundant Equipment
A
4.2.2.6



T
4.2.4.4

3.3
Design and Construction
N/A

3.3.1
Materials, Parts and Processes
I
4.2.1.5

3.3.1.1
Materials
I
4.2.1.5

3.3.1.2
Parts
I
4.2.1.5

3.3.1.3
Finish
I
4.2.1.5

3.3.1.4
Non-Destructive Inspection (NDI)
I
4.2.1.6

3.3.2
Electromagnetic Interference and
I
4.2.1.17


  Compatibility



A
4.2.4.14



D
4.2.4.14



T
4.2.4.14

3.3.2.1
Electromagnetic Interference
T
4.2.4.14.2

3.3.2.1.1
Electromagnetic Interference
T
4.2.4.14.2


 (EMI) Emissions and Susceptibility



  Test for Gunship Equipment

3.3.2.2
EMC System Design Requirements
T
4.2.4.14.1

3.3.2.2.1
Electrical Bonding
T
4.2.4.14.4

3.3.2.2.2
Electrical Grounds
I
4.2.1.7

3.3.2.2.3
EMC System Design Requirements
N/A


  Guide

3.3.2.3
Lightning and Precipitation
I
4.2.1.8


  Static



A
4.2.2.9



T
4.2.4.14.5

3.3.2.4
Communications Security
T
4.2.4.14.3


  (TEMPEST)

3.3.3
Nameplates and Products Marking
I
4.2.1.5

3.3.4
Workmanship
I
4.2.1.5
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Paragraph 
Title
M
SECTION 4.0

3.3.5
Interchangeability
I
4.2.1.3



D
4.2.3.7

3.3.6
Safety
N/A

3.3.6.1
System Safety
N/A

3.3.6.1.1
General Design Requirements
A
4.2.2.7

3.3.6.1.2
Safety Design Order of Precedence
I
4.2.1.9



A
4.2.2.7

3.3.6.2
Operational Safety
N/A

3.3.6.2.1
Air Vehicle safety Criteria
I
4.2.1.9



A
4.2.2.7

3.3.6.2.2
Crashworthiness
I
4.2.1.9



A
4.2.2.7

3.3.6.2.3
Personnel Hazards and Safety
I
4.2.1.9



A
4.2.2.7

3.3.6.2.4
Toxicity
A
4.2.2.7

3.3.6.2.5
Explosive Atmosphere
I
4.2.1.9



A
4.2.2.7

3.3.6.3
Support Equipment
I
4.2.1.9



A
4.2.2.7

3.3.7
Human Engineering
I
4.2.1.4



A
4.2.3.8



D
4.2.3.8



T
4.2.4.19

3.3.7.1
Sound Pressure Levels
T
4.2.4.21

3.3.7.1.1
Application
T
4.2.4.21.1

3.3.7.1.2
Total Daily Exposure (TDE)
T
4.2.4.21.2 4.2.3.8.1.2
3.3.7.1.3
Noise Exposure Limits
T
4.2.4.21.2 4.2.3.8.1.2
3.3.7.1.4
Whole Body Exposure Limits
T
4.2.4.21.2 4.2.3.8.1.2
3.3.7.1.5
Frequency Range
T
4.2.4.21.2 4.2.3.8.1.2


(Text modified by P208)
3.3.7.1.6
Voice Communication
T
4.2.4.22

3.3.7.1.6.1
Articulation Index
T
4.2.4.22

3.3.8
Producibility
N/A

3.4
Documentation
N/A

3.5 
Logistics
N/A

3.5.1 
Support Concept
A
4.2.2.8

3.5.2
Aircraft and Equipment Maintenance
A
4.2.2.8

3.5.2.1
Equipment Maintenance
A
4.2.2.8

3.5.4
Supply
A
4.2.2.8

3.5.5
Facilities & Facilities Equipment
A
4.2.2.8

3.6
Personnel and Training
N/A

3.6.1
Personnel
N/A

3.6.2
Training
N/A

3.6.2.1
Training Equipment
N/A
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M
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3.7
Major Component Characteristics
N/A

3.7.1
Basic C-130H Aircraft
N/A

3.7.2
Airframe Modifications
A
4.2.2.16

3.7.2.1
Structure Modifications
I
4.2.1.3



A
4.2.2.4

3.7.2.1.1
Deleted

3.7.2.1.2
Deleted

3.7.2.1.3
Deleted

3.7.2.1.4
Deleted

3.7.2.1.5
Battle Management Center and

  Crew Rest Area
I
4.2.1.4



A
4.2.2.4

3.7.2.1.6
L/ESS Data Recorder
I
4.2.1.3


(Text deleted by P208)
3.7.2.2
Fuel Subsystem
I
4.2.1.3



A
4.2.2.3



T
4.2.4.8

3.7.2.3
Deleted

3.7.2.4
Electrical Power Subsystem
I
4.2.1.3



I
4.2.1.11



A
4.2.2.15



T
4.2.4.24

3.7.2.5
Hydraulic Power Subsystem
I
4.2.1.3



T
4.2.4.25

3.7.2.6
Lighting System
I
4.2.1.3



A
4.2.2.18



D
4.2.3.9



T
4.2.4.3

3.7.2.6.1
Exterior Lighting
N/A

3.7.2.6.1.1
Landing Lights
I
4.2.1.3



A
4.2.2.18



D
4.2.3.9



T
4.2.4.3

3.7.2.6.2
Interior Lights
I
4.2.1.3



A
4.2.2.18



D
4.2.3.9



T
4.2.4.3
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M
SECTION 4.0

3.7.2.6.2.1
Flight deck Lighting
I
4.2.1.3



A
4.2.2.18



D
4.2.3.9



T
4.2.4.3

3.7.2.6.2.2
Sensor Operator Lighting
I
4.2.1.3



A
4.2.2.18



D
4.2.3.9



T
4.2.4.3

3.7.2.7
Flight Data Recorder
I
4.2.1.3



T
4.2.4.37

3.7.2.8
Deleted

3.7.2.9
Instruments
N/A

3.7.2.9.1
Propulsion
A
4.2.1.1



I
4.2.1.2



I
4.2.1.4



D
4.2.3.1.2



D
4.2.3.4

3.7.2.9.2
Flight
A
4.2.1.1



I
4.2.1.2



I
4.2.1.4



D
4.2.3.1.2



D
4.2.3.4

3.7.2.9.3
Back-Up Flight Essential
A
4.2.1.1


  Instruments
I
4.2.1.2



I
4.2.1.4



D
4.2.3.1.2



D
4.2.3.4

3.7.2.9.3.1
Attitude Direction Indicator
A
4.2.1.1



I
4.2.1.2



I
4.2.1.4



D
4.2.3.1.2



D
4.2.3.4

3.7.2.9.3.2
Airspeed Indicator
A
4.2.1.1



I
4.2.1.2



I
4.2.1.4



D
4.2.3.1.2



D
4.2.3.4
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Verification Cross Reference Index
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3.7.2.9.3.3
Barometric Altimeter
A
4.2.1.1



I
4.2.1.2



I
4.2.1.4



D
4.2.3.1.2



D
4.2.3.4

3.7.2.9.3.4
Magnetic Compass
A
4.2.1.1



I
4.2.1.2



I
4.2.1.4



D
4.2.3.1.2



D
4.2.3.4

3.7.2.9.3.5
   Deleted

3.7.3
Gunship Mission Subsystems
N/A


3.7.3.1
Deleted

3.7.3.1.1
Mission Computers
I
4.2.1.3



T
4.2.4.16

3.7.3.1.1.1
Spare Capacity
I
4.2.4.16

3.7.3.1.1.2
Spare Processing
T
4.2.4.16

3.7.3.1.2
Data Transfer Unit
I
4.2.1.3



A
4.2.1.1



T
4.2.4.16.1

3.7.3.1.3
Computer Programs
A
4.2.1.1



D
4.2.3.1



T
4.2.4.17

3.7.3.1.3.1
Operational Software
A
4.2.1.1



D
4.2.3.1



T
4.2.4.17

3.7.3.1.3.1.1
Back-Up
A
4.2.1.1



D
4.2.3.1



T
4.2.4.17

3.7.3.1.3.1.2
Higher Order Language
A
4.2.1.1



D
4.2.3.1



T
4.2.4.17

3.7.3.1.3.2
Support Software
A
4.2.1.1



D
4.2.3.1



T
4.2.4.17
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3.7.3.1.3.3
Development Test Software
A
4.2.1.1



D
4.2.3.1



T
4.2.4.17

3.7.3.1.4
Data Bus System Requirements
A
4.2.1.1



D
4.2.3.1



T
4.2.4.18

3.7.3.1.4.1
Address Assignments
A
4.2.1.1



D
4.2.3.1



T
4.2.4.18

3.7.3.1.4.2
Bus Interface Unit
A
4.2.1.1



D
4.2.3.1



T
4.2.4.18

3.7.3.1.4.2.1
Performance
A
4.2.1.1



D
4.2.3.1



T
4.2.4.18

3.7.3.1.4.3
MIL-STD-1553 Supplemental
A
4.2.1.1


  Requirements
D
4.2.3.1



T
4.2.4.18

3.7.3.1.4.3.1
Unique Address
A
4.2.1.1



D
4.2.3.1



T
4.2.4.18

3.7.3.1.4.3.2
Status Word Bits
A
4.2.1.1



D
4.2.3.1



T
4.2.4.18

3.7.3.1.4.3.3
Illegal Commands
A
4.2.1.1



D
4.2.3.1



T
4.2.4.18

3.7.3.1.4.3.4
Variable Message Block
A
4.2.1.1



D
4.2.3.1



T
4.2.4.18

3.7.3.1.4.3.5
Sample Consistency
A
4.2.1.1



D
4.2.3.1



T
4.2.4.18

3.7.3.1.4.3.6
Data Form
A
4.2.1.1



D
4.2.3.1



T
4.2.4.18

3.7.3.1.4.3.7
Sub-Address Assignments
A
4.2.1.1



D
4.2.3.1



T
4.2.4.18

3.7.3.1.4.3.8
Subsystem Status/Control
A
4.2.1.1



D
4.2.3.1



T
4.2.4.18
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3.7.3.1.4.3.9
Power-Up Initialization
A
4.2.1.1


  and Power Down
D
4.2.3.1



T
4.2.4.18

3.7.3.1.5
Instruction Set Architecture
I
4.2.1.3



T
4.2.4.16

3.7.3.2
Deleted


3.7.3.3
Fire Control Subsystem
A
4.2.1.1



I
4.2.1.3



A
4.2.2.20



D
4.2.3.15



T
4.2.4.5.1

3.7.3.3.1
Fire Control Modes
A
4.2.1.1



I
4.2.1.3



A
4.2.2.20



D
4.2.3.15



T
4.2.4.5.1

3.7.3.3.2
Firing Position Data
A
4.2.1.1



I
4.2.1.3



A
4.2.2.20



D
4.2.3.15



T
4.2.4.5.1

3.7.3.4
Radar and Beacon Interrogators
A
4.2.1.1



I
4.2.1.3



A
4.2.2.20



D
4.2.3.1



T
4.2.4.2



T
4.2.4.4.1



T
4.2.4.5



T
4.2.4.5.1



T
4.2.4.7



T
4.2.4.33



T
4.2.4.35

3.7.3.4.1
Single Modes
A
4.2.1.1



I
4.2.1.3



A
4.2.2.20



D
4.2.3.1



T
4.2.4.2



T
4.2.4.4.1



T
4.2.4.5



T
4.2.4.5.1



T
4.2.4.7



T
4.2.4.33



T
4.2.4.3.5
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3.7.3.4.1.1
Deleted
N/A

3.7.3.4.1.2
Ground Maps
A
4.2.1.1



I
4.2.1.3



A
4.2.2.20



D
4.2.3.1



T
4.2.4.2



T
4.2.4.4.1



T
4.2.4.5



T
4.2.4.5.1



T
4.2.4.7



T
4.2.4.33



T
4.2.4.35

3.7.3.4.1.3
Long-Range Ground Map
A
4.2.1.1



I
4.2.1.3



A
4.2.2.20



D
4.2.3.1



T
4.2.4.2



T
4.2.4.4.1



T
4.2.4.5



T
4.2.4.5.1



T
4.2.4.7



T
4.2.4.33



T
4.2.4.35

3.7.3.4.1.4
Precision Ground Map Mode
A
4.2.1.1



I
4.2.1.3



A
4.2.2.20



D
4.2.3.1



T
4.2.4.2



T
4.2.4.4.1



T
4.2.4.5



T
4.2.4.5.1



T
4.2.4.7



T
4.2.4.33



T
4.2.4.35

3.7.3.4.1.5
Target Acquisition/Weapon
A
4.2.1.1


  Firing Mode
I
4.2.1.3



A
4.2.2.20



D
4.2.3.1



T
4.2.4.2



T
4.2.4.4.1



T
4.2.4.5



T
4.2.4.5.1



T
4.2.4.7



T
4.2.4.33



T
4.2.4.35

TABLE V (Continued)
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SECTION 3.0

Paragraph 
Title
M
SECTION 4.0

3.7.3.4.1.6
Weather Detection Mode
A
4.2.1.1



I
4.2.1.3



A
4.2.2.20



D
4.2.3.1



T
4.2.4.2



T
4.2.4.4.1



T
4.2.4.5



T
4.2.4.5.1



T
4.2.4.7



T
4.2.4.33



T
4.2.4.35

3.7.3.4.1.7
Beacon Modes
A
4.2.1.1



I
4.2.1.3



A
4.2.2.20



D
4.2.3.1



T
4.2.4.2



T
4.2.4.4.1



T
4.2.4.5



T
4.2.4.5.1



T
4.2.4.7



T
4.2.4.33



T
4.2.4.35

3.7.3.4.1.7.1
Air-to-Air
A
4.2.1.1



I
4.2.1.3



A
4.2.2.20



D
4.2.3.1



T
4.2.4.2



T
4.2.4.4.1



T
4.2.4.5



T
4.2.4.5.1



T
4.2.4.7



T
4.2.4.33



T
4.2.4.35

3.7.3.4.1.7.2
Air-to-Ground
A
4.2.1.1



I
4.2.1.3



A
4.2.2.20



D
4.2.3.1



T
4.2.4.2



T
4.2.4.4.1



T
4.2.4.5



T
4.2.4.5.1



T
4.2.4.7



T
4.2.4.33



T
4.2.4.35
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3.7.3.4.1.7.3
Beacon Interrogators
A
4.2.1.1



I
4.2.1.3



A
4.2.2.20



D
4.2.3.1



T
4.2.4.2



T
4.2.4.4.1



T
4.2.4.5



T
4.2.4.5.1



T
4.2.4.7



T
4.2.4.33



T
4.2.4.35

3.7.3.4.1.7.4
Beacon Track
A
4.2.1.1



I
4.2.1.3



A
4.2.2.20



D
4.2.3.1



T
4.2.4.2



T
4.2.4.4.1



T
4.2.4.5



T
4.2.4.5.1



T
4.2.4.7



T
4.2.4.33



T
4.2.4.35

3.7.3.4.1.7.5
Decoding
A
4.2.1.1


I
4.2.1.3


A
4.2.2.20


D
4.2.3.1


T
4.2.4.2


T
4.2.4.4.1


T
4.2.4.5


T
4.2.4.5.1


T
4.2.4.7


T
4.2.4.33


T
4.2.4.35


(Text deleted by P208)
3.7.3.4.1.7.6
Accuracy
A
4.2.1.1



I
4.2.1.3



A
4.2.2.20



D
4.2.3.1



T
4.2.4.2



T
4.2.4.4.1



T
4.2.4.5



T
4.2.4.5.1



T
4.2.4.7



T
4.2.4.33



T
4.2.4.35
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3.7.3.4.2
Multiple Modes
A
4.2.1.1



I
4.2.1.3



A
4.2.2.20



D
4.2.3.1



T
4.2.4.2



T
4.2.4.4.1



T
4.2.4.5



T
4.2.4.5.1



T
4.2.4.7



T
4.2.4.33



T
4.2.4.35

3.7.3.4.3
Bus Interface
A
4.2.1.1



I
4.2.1.3



A
4.2.2.20



D
4.2.3.1



T
4.2.4.2



T
4.2.4.4.1



T
4.2.4.5



T
4.2.4.5.1



T
4.2.4.7



T
4.2.4.33



T
4.2.4.35

3.7.3.4.4
Radome
A
4.2.1.1



A
4.2.2.20



D
4.2.3.1



T
4.2.4.33

3.7.3.4.5
Radar Transmission During
A
4.2.1.1


  Ground Test
A
4.2.2.20



D
4.2.3.1



T
4.2.2.35

3.7.3.5
Infrared Detection Set
A
4.2.1.1



I
4.2.1.3



D
4.2.3.1



T
4.2.4.36

TABLE V (Continued)

Verification Cross Reference Index



SECTION 3.0

Paragraph 
Title
M
SECTION 4.0

3.7.3.5.1
Support Functions
A
4.2.1.1



I
4.2.1.3



D
4.2.3.1



T
4.2.4.36

3.7.3.5.2
Performance
A
4.2.1.1



I
4.2.1.3



D
4.2.3.1



T
4.2.4.36

3.7.3.5.3
Autotrack
A
4.2.1.1



I
4.2.1.3



D
4.2.3.1



T
4.2.4.36

3.7.3.5.3.1
Tracking Accuracy
A
4.2.1.1



I
4.2.1.3



D
4.2.3.1



T
4.2.4.36

3.7.3.5.4
Deleted
N/A

3.7.3.5.5
System Integration
A
4.2.1.1



I
4.2.1.3



D
4.2.3.1



T
4.2.4.36

3.7.3.6
All Light Level Television
A
4.2.1.1



I
4.2.1.3



D
4.2.3.1



T
4.2.4.34

3.7.3.6.1
Performance
A
4.2.1.1



I
4.2.1.3



D
4.2.3.1



T
4.2.4.34

3.7.3.6.2
Support Functions
A
4.2.1.1



I
4.2.1.3



D
4.2.3.1



T
4.2.4.34

3.7.3.6.3
Autotrack
A
4.2.1.1



I
4.2.1.3



D
4.2.3.1



T
4.2.4.34

3.7.3.6.3.1
Tracking Accuracy
A
4.2.1.1



I
4.2.1.3



D
4.2.3.1



T
4.2.4.34
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3.7.3.6.4
Deleted
N/A

3.7.3.6.5
Deleted
N/A

3.7.3.6.6
Deleted
N/A

3.7.3.6.7
Laser Illuminator
A
4.2.1.1



I
4.2.1.3



D
4.2.3.1



T
4.2.4.34

3.7.3.6.8
Laser Target Designator/Range
A
4.2.1.1


Finder
I
4.2.1.3



D
4.2.3.1



T
4.2.4.34

3.7.3.6.8.1
Operating Range
A
4.2.1.1



I
4.2.1.3



D
4.2.3.1



T
4.2.4.34

3.7.3.6.9
System Integration
A
4.2.1.1



I
4.2.1.3



D
4.2.3.1



T
4.2.4.34

3.7.3.6.10
ALLTV Weight on
A
4.2.1.1


Wheels (WOW)
I
4.2.1.3


Function
D
4.2.3.1



T
4.2.4.34

3.7.3.6.11
ALLTV Maintenance
A
4.2.1.1


Switch
I
4.2.1.3



D
4.2.3.1



T
4.2.4.34

3.7.3.6.12
ALLTV Temperature
A
4.2.1.1


Override
I
4.2.1.3



D
4.2.3.1



T
4.2.4.34

3.7.3.6.13
ALLTV Variable
A
4.2.1.1


Parameters
I
4.2.1.3



D
4.2.3.1



T
4.2.4.34
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3.7.3.6.14
LTD/RF Attenuator
A
4.2.1.1



I
4.2.1.3



D
4.2.3.1



T
4.2.4.34

3.7.3.7
Armament Subsystem
N/A

3.7.3.7.1
25mm Gun System
I
4.2.1.12



D
4.2.3.12



T
4.2.4.26

3.7.3.7.1.1
25mm Trainable Gun Mount
I
4.2.1.12



D
4.2.3.12



T
4.2.4.26

3.7.3.7.2
40mm Gun System
I
4.2.1.12



D
4.2.3.12



T
4.2.4.26

3.7.3.7.2.1
40mm Gun Mount
I
4.2.1.12



D
4.2.3.12



T
4.2.4.26

3.7.3.7.3
105mm Gun System
I
4.2.1.12



D
4.2.3.12



T
4.2.4.26
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3.7.3.7.3.1
105mm Gun Mount
I
4.2.1.12



D
4.2.3.12



T
4.2.4.26

3.7.3.7.4
Weapons Control
T
4.2.4.26


  (LWCP)

3.7.3.7.5
Electronic Control
T
4.2.4.26

3.7.3.7.6
Compartment Pressurization
I
4.2.1.12



A
4.2.2.16



T
4.2.4.42

3.7.3.7.7
Gun Firing Controls 
T
4.2.4.26

3.7.3.7.8
Ammunition Storage and Handling
I
4.2.1.12



D
4.2.3.12



T
4.2.4.26

3.7.3.7.8.1
GAU-12/U 25mm Ammunition
I
4.2.1.12


  and Handling System (ASHS)
D
4.2.3.12



T
4.2.4.26

3.7.3.7.8.1.1
Performance Envelope
I
4.2.1.12



D
4.2.3.12



T
4.2.4.26

3.7.3.7.8.1.2
Power
I
4.2.1.12

3.7.3.7.8.1.3
Ammunition Types
I
4.2.1.12



D
4.2.3.12



T
4.2.4.26

3.7.3.7.8.1.4
Rounds Remaining Counter
I
4.2.1.12



D
4.2.3.12



T
4.2.4.26

3.7.3.7.8.1.5
Reloading of Magazines
I
4.2.1.12



D
4.2.3.12



T
4.2.4.26

3.7.3.7.8.2
40mm and 105mm Ammunition
I
4.2.1.12


  Storage & Handling Systems
D
4.2.3.12



T
4.2.4.26

3.7.3.7.8.3
Rearming
I
4.2.1.12



D
4.2.3.12



T
4.2.4.26

3.7.3.8
Armor Protection Systems
I
4.2.1.13



A
4.2.2.6



A
4.2.2.12



T
4.2.4.27
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3.7.3.8.1
Threat
I
4.2.1.13



A
4.2.2.6



A
4.2.2.12



T
4.2.4.27

3.7.3.8.2
Multi-Hit Capability
I
4.2.1.13



A
4.2.2.6



A
4.2.2.12



T
4.2.4.27

3.7.3.9
Defensive Avionics System (DAS)
A
4.2.1.1



I
4.2.1.3



A
4.2.2.22



D
4.2.3.14



T
4.2.4.6



T
4.2.4.7.1



T
4.2.4.32

3.7.3.9.1
DAS Controls
A
4.2.1.1



I
4.2.1.3



A
4.2.2.22



D
4.2.3.14



T
4.2.4.6



T
4.2.4.7.1



T
4.2.4.32

3.7.3.9.2
Deleted
N/A

3.7.3.9.3
Deleted
N/A

3.7.3.9.4
Deleted
N/A

3.7.3.9.5
Deleted
N/A

3.7.3.9.6
Deleted
N/A

3.7.3.9.7
Deleted
N/A

3.7.3.9.8
Deleted
N/A

3.7.3.9.9
Deleted
N/A

3.7.3.9.10
DAS Threat List
N/A

3.7.3.10
Communications
A
4.2.1.1



I
4.2.1.3



A
4.2.2.3



D
4.2.3.1



D
4.2.3.16



T
4.2.4.7



T
4.2.4.7.1



T
4.2.4.29
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3.7.3.10.1
UHF
A
4.2.1.1



I
4.2.1.3



A
4.2.2.3



D
4.2.3.7



D
4.2.3.16



T
4.2.4.7



T
4.2.4.7.1



T
4.2.4.29

3.7.3.10.1.1
SATCOM
A
4.2.1.1



I
4.2.1.3



A
4.2.2.3



D
4.2.3.7



D
4.2.3.16



T
4.2.4.7



T
4.2.4.7.1



T
4.2.4.29

3.7.3.10.2
VHF Subsystem
A
4.2.1.1



I
4.2.1.3



A
4.2.2.3



D
4.2.3.7



D
4.2.3.16



T
4.2.4.7



T
4.2.4.7.1



T
4.2.4.29

3.7.3.10.3
HF Subsystem
A
4.2.1.1



I
4.2.1.3



A
4.2.2.3



D
4.2.3.7



D
4.2.3.16



T
4.2.4.7



T
4.2.4.7.1



T
4.2.4.29

3.7.3.10.4
Secure Voice and Data
A
4.2.1.1



I
4.2.1.3



A
4.2.2.3



D
4.2.3.7



D
4.2.3.16



T
4.2.4.7



T
4.2.4.7.1



T
4.2.4.29
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3.7.3.10.5
Digital Message Device Group
A
4.2.1.1



I
4.2.1.3



A
4.2.2.3



D
4.2.3.7



D
4.2.3.16



T
4.2.4.7



T
4.2.4.7.1



T
4.2.4.29

3.7.3.10.6
Radar Beacon Transponder
A
4.2.1.1



I
4.2.1.3



A
4.2.2.3



D
4.2.3.7



D
4.2.3.16



T
4.2.4.7



T
4.2.4.7.1



T
4.2.4.29

3.7.3.10.7
Interphone & Communication Set
A
4.2.1.1


  (ICS)
I
4.2.1.3



A
4.2.2.3



D
4.2.3.7



D
4.2.3.16



T
4.2.4.7



T
4.2.4.7.1



T
4.2.4.29

3.7.3.10.7.1
Intercommunication System (ICS)
A
4.2.1.1


  Capabilities
I
4.2.1.3



A
4.2.2.3



D
4.2.3.7



D
4.2.3.16



T
4.2.4.7



T
4.2.4.7.1



T
4.2.4.29

3.7.3.11
Navigation
N/A
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3.7.3.11.1
Inertial Navigation Sets (INS)
A
4.2.1.1



I
4.2.1.3



A
4.2.2.3



D
4.2.3.1



T
4.2.4.2

3.7.3.11.2
Global Positioning System (GPS)
A
4.2.1.1



I
4.2.1.3



A
4.2.2.3



D
4.2.3.1



T
4.2.4.2

3.7.3.11.3
Marker Beacon - VOR/ILS
A 
4.2.1.1



I
4.2.1.3



A
4.2.2.3



D
4.2.3.1



T
4.2.4.7



T
4.2.4.29

3.7.3.11.4
UHF/VHF/ADF
A
4.2.1.1



I
4.2.1.3



A
4.2.2.3



D
4.2.3.1



T
4.2.4.7



T
4.2.4.29

3.7.3.11.4.1
TACAN
A
4.2.1.1



I
4.2.1.3



A
4.2.2.3



D
4.2.3.1



T
4.2.4.7



T
4.2.4.29

3.7.3.11.5
LF/ADF
A
4.2.1.1



I
4.2.1.3



A
4.2.2.3



D
4.2.3.1



T
4.2.4.7



T
4.2.4.29

3.7.3.11.6
Air Data System (ADS)
A
4.2.1.1



I
4.2.1.3



A
4.2.2.3



D
4.2.3.1



T
4.2.4.31

3.7.3.12
IFF
A
4.2.1.1



I
4.2.1.3



D
4.2.3.1



T
4.2.4.7



T
4.2.4.7.1
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3.7.3.13
Crew Accommodations
N/A

3.7.3.13.1
Flight Deck
A
4.2.1.1



I
4.2.1.2



I
4.2.1.3



I
4.2.1.4



A
4.2.2.6



A
4.2.2.12



A
4.2.2.13



A
4.2.2.14



D
4.2.3.1



D
4.2.3.4



D
4.2.3.8



T
4.2.4.19



T
4.2.4.21



T
4.2.4.22



T
4.2.4.23



T
4.2.4.39



T
4.2.4.3



T
4.2.4.41

3.7.3.13.2
Battle Management Center
A
4.2.1.1



I
4.2.1.2



I
4.2.1.3



I
4.2.1.4



A
4.2.2.6



A
4.2.2.12



A
4.2.2.13



A
4.2.2.14



D
4.2.3.1



D
4.2.3.4



D
4.2.3.8



T
4.2.4.19



T
4.2.4.21



T
4.2.4.22



T
4.2.4.23



T
4.2.4.3



T
4.2.4.41
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3.7.3.13.3
Gunners Stations
A
4.2.1.1 



I
4.2.1.2



I
4.2.1.3



A
4.2.2.6



A
4.2.2.12



A
4.2.2.13



A
4.2.2.14



D
4.2.3.1



D
4.2.3.4



D
4.2.3.8



T
4.2.4.19



T
4.2.4.21



T
4.2.4.22



T
4.2.4.23



T
4.2.4.3



T
4.2.4.41

3.7.3.13.4
Controls and Displays
A
4.2.1.1



I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.5

3.7.3.13.4.1
Display Control Console
A
4.2.1.1



I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.5

3.7.3.13.4.2
Display Generator Unit
A
4.2.1.1



I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.5

3.7.3.13.4.3
Multifunction Display
A
4.2.1.1



I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.5

3.7.3.13.4.4
Symbol Generator
A
4.2.1.1



I
4.2.1.3



A
4.2.2.4.4



T
4.2.4.5

3.7.3.13.4.5
Controls & Displays Location
A
4.2.1.1



I
4.2.1.3



A
4.2.2.4.4



T
4.2.4.5
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3.7.3.13.4.6
Battle Management Stations
A
4.2.1.1



I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.5

3.7.3.13.4.7
Head-Up Display
A
4.2.1.1



I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.39

3.7.3.13.4.7.1
Contrast Ratio
A
4.2.1.1



I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.39

3.7.3.13.4.7.2
Field-of-View (FOV)
A
4.2.1.1



I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.39

3.7.3.13.4.7.3
Cursive
A
4.2.1.1



I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.39

3.7.3.13.4.7.4
Deleted

3.7.3.13.4.7.5
Deleted
N/A

3.7.3.13.4.7.6
Deleted

3.7.3..13.4.7.7
Visibility Requirements
N/A

3.7.3.13.4.7.7.1
Deleted
N/A

3.7.3.13.4.7.7.2
Obscuration
I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.39

3.7.3.13.4.7.7.3
Deleted
N/A

3.7.3.13.4.7.7.4
Deleted
N/A

3.7.3.13.4.7.7.5
Viewability During Gunfire
I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.39

3.7.3.13.4.7.7.6
Deleted
N/A

3.7.3.13.4.7.7.7
Deleted
N/A
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3.7.3.13.4.7.8
HUD Display Accuracy
I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.39

3.7.3.13.4.7.9
Deleted
N/A

3.7.3.13.4.7.10
Deleted
N/A

3.7.3.13.4.7.10.1
HUD Operation
I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.39

3.7.3.13.4.7.10.2
Standby Reticle mode
I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.39

3.7.3.13.4.8
Observers' Stations
A
4.2.1.1



I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.6

3.7.3.13.4.9
Control Display Unit (CDU)
A
4.2.1.1



I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.5

3.7.3.13.4.9.1
CDU Characteristics
A
4.2.1.1



I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.5

3.7.3.13.4.10
Video Recorder System
A
4.2.1.1



I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.5

3.7.3.13.4.10.1
Video Tape Erasure
A
4.2.1.1



I
4.2.1.2



A
4.2.2.4.4



T
4.2.4.5
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3.7.3.13.5
Rest Area
A
4.2.1.1



I
4.2.1.2



I
4.2.1.3



I
4.2.1.4



A
4.2.2.4.4



D
4.2.2.21



D
4.2.3.4



D
4.2.3.1



T
4.2.4.19

3.7.3.14
Self-Test/Built-in-Test/


  Integrated Diagnostic
A
4.2.1.1

3.7.3.14.1
BIT Requirements
D
4.2.3.17



T
4.2.4.40

3.8
Precedence
N/A

Appendix I
DAS Threat List
N/A

Appendix II
Mission Sensors
N/A

Appendix III
Fire Control System Accuracy
N/A

Appendix IV
Mission Scenarios
N/A

Appendix V
Method Assessment of 
N/A


 Reliability & Maintainability
N/A

Appendix VI
Installed Performance
N/A


Requirements for DAS

60.1
General
N/A

60.1.1
DAS System Characteristics
I
4.2.1.1



A
4.2.2.22

60.1.2
Operational Characteristics
A
4.2.2.22



D
4.2.4.6

60.1.2.1
Deleted


60.1.3
Functional Subsystem


  Characteristics
N/A

60.1.3.1
DAS Control Function
I
4.2.1.1



A
4.2.2.22

60.1.3.2
Control Functions
I
4.2.1.1

60.1.3.3
Programmable Functions
I
4.2.1.1

60.1.4
Emitter Warning Function
I
4.2.1.1



A
4.2.2.22



D
4.2.4.6

60.1.4.1
Frequency Coverage
A
4.2.2.22



T
4.2.4.6/4.2.4.32

60.1.4.2
Spatial Coverage
I
4.2.1.1



A
4.2.2.22/4.2.4.7.1



T
4.2.4.7.1/4.2.4.32/




4.2.4.32.1/4.2.4.32.2

60.1.4.3
RWR Mode Identification
A
4.2.2.22

60.1.4.4
RWR Critical Mode 


   Identification
A
4.2.2.22

TABLE V (Continued)

Verification Cross Reference Index



SECTION 3.0

Paragraph 
Title
M
SECTION 4.0

60.1.4.5
RWR Response Time
A
4.2.2.22

60.1.4.6
Receiver Protection
I
4.2.1.1



A
4.2.2.22



D
4.2.2.32.1

60.1.4.7
RWR Angle of Arrival
A
4.2.2.22


  Determination
T
4.2.2.32.2

60.1.4.8
RWR Threat Priority
A
4.2.1.1

60.1.5
Countermeasure Response


  Functions
N/A

60.1.5.1
Radio Frequency 


  Countermeasure (RFCM)
I
4.2.1.1



A
4.2.2.22



T
4.2.4.32.1



T
4.2.4.32
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60.1.5.2
Countermeasure Techniques
I
4.2.1.1



A
4.2.2.22



T
4.2.4.32/4.2.4.32.1



T
4.2.4.32.2

60.1.5.3
Programmability
A
4.2.2.22



D
4.2.4.32/4.2.4.32.1

60.1.5.4
Threat Handling
I
4.2.1.1



A
4.2.2.22



T
4.2.4.32/4.2.4.32.2

60.1.5.5
Deleted

60.1.5.6
Effective Radiated Power (ERP)
I
4.2.1.1



A
4.2.2.22



T
4.2.7.1/4.2.4.32



T
4.2.4.32.1/4.2.4.32.2

60.1.5.7
RFCM Spatial Coverage
A
4.2.2.22



T
4.2.7.1/4.2.4.32



T
4.2.4.32.1/4.2.4.32.2

60.1.6
Countermeasures Dispenser (CMD)
I
4.2.1.1



A
4.2.2.22



D
4.2.3.14



T
4.2.4.32.1/4.2.4.32.2

60.1.6.1
Expendable Countermeasures
I
4.2.1.1

60.1.6.1.1
Chaff
I
4.2.1.1

60.1.6.1.2
Infrared Expendable Decoy
I
4.2.1.1


   (Infrared Flare)

60.1.7
Infrared Countermeasures
I
4.2.1.1


   Function
D
4.2.4.32.1/4.2.4.32.2

60.1.8
Missile Warning Function
I
4.2.1.1



A
4.2.2.22

TABLE V (Continued)

Verification Cross Reference Index



SECTION 3.0

Paragraph 
Title
M
SECTION 4.0

60.1.8.1
Threat Detection
A
4.2.2.22

60.1.8.2
Field of Coverage
I
4.2.1.1



A
4.2.2.22

60.1.8.3
Warning Time
A
4.2.2.22



I
4.2.1.1

60.2
RWR Installed Performance 


  Requirements
N/A

60.2.1
(No Title)
N/A

60.2.1.1
Purpose
I
4.2.1.1

60.2.1.2
Acquisition Mode
I
4.2.1.1



D
4.2.3.14

60.2.1.3
Analysis Mode
I
4.2.1.1



D
4.2.3.14

60.2.1.4
Launch Status Mode
I
4.2.1.1



D
4.2.3.14

60.2.2
Emitter Handling
I
4.2.1.1

60.2.3
Frequency Coverage
I
4.2.1.1



A
4.2.2.22



T
4.2.7.1/4.2.4.32



T
4.2.4.32.1

60.2.4
Minimum Installed
I
4.2.1.1


   Sensitivity (MIS)
A
4.2.2.22



T
4.2.4.32



T
4.2.4.32.1



T
4.2.4.32.2

60.2.4.1
Deleted
N/A

60.2.4.2
Deleted
N/A
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60.2.4.3
Deleted
N/A

60.2.4.3.1
Deleted
N/A

60.2.4.3.2
Deleted
N/A

60.2.4.4
Deleted
N/A

60.2.5
Antenna Coverage
N/A

60.2.5.1
Spatial Coverage
A
4.2.4.22



T
4.2.7.1/4.2.4.32



T
4.2.4.32.1

60.2.6
Direction Finding
N/A


   Accuracy (DF)

60.2.6.1
Accuracy
N/A

60.2.6.1.1
Low Band
A
4.2.2.22/4.2.4.7.1



T
4.2.4.32



T
4.2.4.32.2

60.2.6.1.2
High Band
A
4.2.2.22/4.2.4.7.1



T



T

60.2.6.2
Signal Identification
N/A

60.2.6.2.1
Identification Criteria
I
4.2.1.1

60.2.6.2.2
Ambiguity Resolution
I
4.2.1.1

60.3
Panoramic Receive Installed


  Performance Requirements
N/A

60.3.1
Performance Characteristics
N/A

TABLE V (Continued)

Verification Cross Reference Index



SECTION 3.0

Paragraph 
Title
M
SECTION 4.0

60.3.1.1
Frequency
T
4.2.4.32/4.2.4.32.1

60.3.1.2
Sensitivity
A
4.2.2.22



T
4.2.7.1/4.2.4.32



T
4.2.4.32.1/4.2.4.32.2

60.3.1.3
Dynamic Range
T
4.2.4.32/4.2.4.32.1

60.3.1.4
Spatial Coverage
T
4.2.7.1/4.2.4.32



T
4.2.4.32.1

60.4
IR Warning Receiver Installed
N/A


  Performance Requirements

60.4.1
(No Title)
N/A

60.4.1.1
Fields of Coverage
I
4.2.1.1



A
4.2.2.22

60.4.1.2
System Tracking Capability
I
4.2.1.1

60.4.1.3
Number of Threats Didsplayed
I
4.2.1.1

60.4.1.4
Missile Warning Time
I
4.2.1.1

60.4.1.5
Probability of Detection
I
4.2.1.1

60.4.1.6
Probability of False
I
4.2.1.1


   Alarm (FA)
T4.2.4.32/4.2.4.32.2

60.4.1.7
Discrimination Effectiveness
I
4.2.1.1



D
4.2.4.32/4.2.4.32.2

60.4.1.8
Warm-up Time
I
4.2.1.1

60.4.1.9
CMD Commanability
I
4.2.1.1



D
4.2.4.32




4.2.4.32.2



T
4.2.4.32/




4.2.4.32.1

60.5
RFCM Installed Performance
N/A


Requirements

TABLE V (Continued)

Verification Cross Reference Index



SECTION 3.0

Paragraph 
Title
M
SECTION 4.0

60.5.1
(No Title)
N/A

60.5.1.1
Operating Modes
I
4.2.1.1



D
4.2.4.6

60.5.1.2
Techniques
I
4.2.1.1



D
4.2.4.32/4.2.4.32.1



T
4.2.4.32/4.2.4.32.2

60.5.1.3
Effective Radiated Power
I
4.2.1.1



A
4.2.2.22



T
4.2.7.1/4.2.4.32



T
4.2.4.32.1/4.2.4.32.2

60.5.1.4
RF Propogation Delay
A
4.2.2.22



D
4.2.4.32/4.2.4.32.2



T
4.2.4.32/4.2.4.32.1

60.5.1.5
Deleted
N/A

60.5.1.6
Receive Sensitivity
I
4.2.1.1



A
4.2.2.22



T
4.2.7.1/4.2.4.32



T
4.2.4.32.1/4.2.4.32.2

60.5.1.7
Antenna Polarization
I
4.2.1.1



A
4.2.2.22

60.5.1.8
Frequency Coverage
A
4.2.2.22



T
4.2.4.32

60.5.1.9
Spatial Coverage
A
4.2.2.22



T
4.2.7.1/4.2.4.32

60.5.1.10
RF Gail
N/A

60.5.1.11
Deleted
N/A

60.6
Deleted
N/A

TABLE V (Continued)

Verification Cross Reference Index



SECTION 3.0

Paragraph 
Title
M
SECTION 4.0

60.7
Deleted
N/A

60.7.1
Deleted
N/A

60.7.1.1
Deleted
N/A

60.7.1.2
Deleted
N/A

60.7.1.3
Deleted
N/A

60.7.1.4
Deleted
N/A

60.7.1.5
Deleted
N/A

60.7.1.6
Deleted
N/A

60.7.1.7
Deleted
N/A

60.7.1.8
Deleted
N/A

60.8
CMD Installed Performance


Requirements
N/A

60.8.1
(No Title)
N/A

60.8.1.1
Number of Dispenser Magazine
I
4.2.1.1

60.8.1.2
Number of Flares per Magazine
I
4.2.1.1

60.8.1.3
Number of Chaff Catridges
I
4.2.1.1


per Magazine

60.8.1.4
Response Time (When in
I
4.2.1.1


Automatic)

60.8.1.5
Dispensing Modes
N/A

60.8.1.5.1
Automatic
D
4.2.4.32/




4.2.4.32.2



T
4.2.4.32/




4.2.4.32.1

TABLE V (Continued)

Verification Cross Reference Index



SECTION 3.0

Paragraph 
Title
M
SECTION 4.0

60.8.1.5.2
Deleted
N/A

60.8.1.5.3
Manual
D
4.2.4.32/




4.2.4.32.2



T
4.2.4.32/




4.2.4.32.1

APPENDIX I

DAS THREAT LIST TC " I
DAS Threat List" \f A \l "1" 
THIS APPENDIX IS CLASSIFIED

APPENDIX II

MISSION SENSORS TC " II
Mission Sensors" \f A \l "1" 
THIS APPENDIX IS CLASSIFIED

APPENDIX III

FIRE CONTROL SYSTEM ACCURACY TC " III
Fire Control System Accuracy" \f A \l "1" 
THIS APPENDIX IS CLASSIFIED

APPENDIX IV TC " IV
Mission Scenarios" \f A \l "1" 
40.
Mission Scenarios.

40.1
General. The mission scenarios described in this appendix are intended to allow an assessment of the capability/performance of the AC-130U. The missions shall be computed assuming a 1962 US Standard Atmosphere and standard day conditions, unless otherwise noted. Fuel consumption shall be based on jet fuel with a density of 6.5 lbs/US gallons and lower heating value of 18,400 BTU per pound. The following items are to be included in useful load:


Crew (215 lbs each w/o parachute)


Parachutes


Unuseable fuel


Oil


Spare fluids (engine oil, prop oil, hydraulic fluid, etc.)


Engine inlet and exhaust covers (tailpipe covers)


Other covers (APU, pitot tube, angle of attack, etc.)


Lavatory supplies (toilet chemicals, paper, etc.)


Safety pins (landing gear, armament, etc.)


Wheel chocks


Static ground wire


Ladders (paratroop, utility, etc.)


Life raft and compartment liners


Liquid containers and water


Galley supplies (cups, refrigerator, etc.)


Earplugs


Portable oxygen bottles and oxygen

Emergency transmitter


First aid kits


Fire extinguishers


Crash axes


10 Tie down devices (straps, Type MC-1)


Tie down container


Handbooks (-1, -5, -9, etc.)


Life vests


Flashlights


Survival kit


Flack vests


Flare dispenser and storage cases


Guns and storage containers for ammo (racks, drums, etc.)


Very pistols

Items which are not included in this list, such as armor, etc., are to be included in aircraft weight empty.

As a minimum, the following items will be carried as payload:


3000 rounds 25mm ammo


250 rounds 40mm ammo


98 rounds 105mm ammo


Flares

40.2
Defense of SOF Operating Area. This mission will require high altitude cruise, refueling, aliqnment, descent, low level penetration, threat avoidance, climb, orbit, firing, descent, egress, climb, refuel, and return to base.

40.2.1
Mission Rules. The distance traveled and fuel consumed during the mission described in 40.2 shall be computed as follows:

di. Ground Operations:  A fuel allowance of 755 lbs will be included to account for engine start, taxi, takeoff, climb to 50 ft, and acceleration to climb speed. No range credit. Takeoff will occur at the maximum allowable takeoff weight including a full ammunition load from sea level.

dj. Climb:  Climb to the optimum cruise altitude and airspeed at the airspeed which yields the maximum total range. Climb at standard day plus 10o C conditions.

(1) If necessary, sensor alignment shall be accomplished at the employment altitude during the climb segment. A fuel allowance shall be computed for the alignment segment with no range credit taken. Continue climb to cruise altitude.

dk. Cruise:  Cruise of constant altitude and constant airspeed to the point at which the fuel remaining will allow four hours of loiter at 12,000 ft PA.

dl. Descent:  Descend to 12,000 ft at enroute descent speed. No range credit.

dm. Refuel:  Refuel to maximum fuel capacity (not to exceed maximum in-flight weight). No range credit or fuel allowance.

dn. Descent:  Descend to 250 ft AGL at speed for maximum rate of descent.

do. Low Level Penetration:  250nm low level penetration at 25O ft/220 KIAS with use of countermeasures against an SA-8 and an SA-9.

(1) Reconfigure to combat configuration, if necessary/when necessary subject to the requirement that the aircraft be in combat configuration at the end of the low level penetration.

(2) Include fuel allowance for 720o maximum sustained load factor turn at penetration speed and altitude.

dp. Climb to Operatinq Altitude:  Climb at 6,000 ft PA at speed for maximum rate of climb.

dq. Defensive Operations:  Cruise at 6,000 ft PA and nominal airspeed for gun operation for maximum time possible. Assume the aircraft is at the optimum bank angle for gun operation during 75 percent of this segment. No

range credit.

(1) Assume all munitions are expended at the midpoint of this segment.

(2) Include a fuel allowance for a 720o  maximum sustained load factor turn at 6,000 ft PA and nominal airspeed for gun operation.

dr. Descent:  Descend to 250 ft AGL at speed for maximum rate of descent.

ds. Low Level Egress:  250nm low level egress at 250 ft/220 KIAS.

(1) Reconfigure, if necessary, as soon as possible.

(2) Include fuel allowance for 720o maximum sustained load factor turn at 250 ft/220 KIAS.

dt. Climb and Refuel:  Climb to 12,000 ft PA at the speed which yields the maximum total range. Refuel to maximum fuel capacity (not to exceed maximum in- fliqht weiqht). No ranqe credit or fuel allowance for refueling.

du. Climb and Cruise:  Climb to the optimum cruise altitude and airspeed at the airspeed which yields maximum total range. Cruise at constant altitude and airspeed to the point at which 10,000 lbs of fuel remains.

40.3
Close Air Support (CAS).   A forward operating base is assumed where runway characteristics reduce the allowable maximum takeoff weight to 155,000 lbs. The general battle area is 300nm from the forward operating base and the defenses consist of SA-7 and ZSU-4 with some 37mm AAA.

40.3.1
Mission Rules.   The distance traveled and fuel consumed during the mission described in 40.3 shall be computed as follows:

dv. Ground Operations:  Same as 40.2.1a. Takeoff weight is 155,000 lbs Including a full ammunition load.

dw. Climb:  Climb to 12,000 ft PA at the airspeed which yields the maximum total range. Climb at standard day plus 1Oo C conditions.

(1) If necessary, sensor alignment shall be accomplished at the employment altitude during the climb segment. A fuel allowance shall be computed for the alignment segment with no range credit taken. Continue climb to 12,000 ft.

dx. Cruise:  Cruise at 12,000 ft PA and the constant airspeed which yields the maximum total range until the combined climb/cruise range is 300nm.

(1) Include a fuel allowance for a 720o maximum sustained load factor turn at 12,000 ft and cruise airspeed.

dy. Combat Operations:  Cruise at 12,000 ft and nominal airspeed for gun operation for maximum time possible. Assume the aircraft is at the optimum bank angle for gun operation during 75 percent of this segment. No range credit.

(1) Assume all munitions are expended at the midpoint of this segment.

(2) Include a fuel allowance for a 720o maximum sustained load factor turn at 12,000 ft and nominal airspeed for gun operation.

(3) Include a fuel allowance for a descent to 250 ft at the speed for maximum rate of descent and a climb back to 12,000 ft at the speed for maximum rate of climb.

dz. Return to Base:  Climb to 13,000 ft PA and cruise at constant altitude and the constant airspeed which yields the maximum total range until the climb/cruise range is 300nm. Reserve fuel remaining is 10,000 lbs.

40.4
Operational Mission Profiles.  Profiles of the representative missions expected during the life of the AC-13OU are depicted in Figures 4.1-4.13. Tabulated mission data follow each mission profile. The format for the tabulated data is as follows. The first line of each mission has the mission description, operational empty weight (Kips) and T or L (training or logistics). The second and subsequent lines contain the segment phase type time spent in the segment in minutes, midsegment fuel (pounds), payload (pounds), speed (KEAS), and altitude (feet). Table 4.14 lists the utilization of the AC-130U in the operational missions by percent of total flight hours and percent of total missions.

N.B.   If the efficient cruise altitude is determined to be less than any of the altitudes quoted in this appendix then that efficient cruise altitude may be used as the upper limit.


Mission
Pressure Cycles


11 thru 51
2


71
4


72 thru 91
2

NOTE:  The pressure values shall be commensurate with pressure altitude plus safety valve setting tolerance.
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MISSION 11

PROFICIENCY TRAINING


AVG TO GROSS (KIPS) 
154.0

AVG TO CARGO (KIPS) 
35.0

AVG TO FUEL (KIPS) 
45.0

AVG FINAL FUEL (KIPS)
23.8

AVG FLT DURATION (HRS) 
4.0

AVG F.B. RATE (KIPS/HR)
5.3


NOTE: CLIMB, DESCENT AND GO AROUND SPEEDS PER C-130 HANDBOOK



(SPEED IN KEAS)


 EMBED Word.Picture.8  


FIGURE 4.1

MISSION 11

PROFICIENCY TRAINING
74.0
T


RAMP
.00000
45000.0
35000.0
.000
.0

TAXI
4.00000
45000.0
35000.0
15.000
.0

TAKEOFF
1.00000
45000.0
35000.0
.000
.0

CLIMB 2
2.00000
44938.0
35000.0
167.143
1000.0

CLIMB 2
2.00000
44783.0
35000.0
179.643
3500.0

CLIMB 2
.00000
44671.0
35000.0
185.000
5300.0

TRAFFIC
35.00000
43259.6
35000.0
165.000
5600.0

FIRE ORB
69.00000
37944.4
35000.0
165.000
5600.0

TRAFFIC
35.00000
32686.3
35000.0
165.000
5600.0

DESCENT
.00000
31345.0
35000.0
199.800
5300.0

DESCENT
1.00000
31314.4
35000.0
184.500
3500.0

DESCENT
2.00000
31271.8
35000.0
160.500
1000.0

TAG LDG
1.00000
31254.8
35000.0
95.000
.0

TAG ROLL
1.00000
31254.8
35000.0
.000
.0

TAG TO
1.00000
31254.8
35000.0
.000
.0

CLIMB 2
1.00000
31208.3
35000.0
165.357
750.0

CRUISE 1
7.00000
30894.0
35000.0
173.000
1500.0

DESCENT
1.00000
30613.4
35000.0
157.875
750.0

TAG LDG
1.00000
30600.7
35000.0
95.000
.0

TAG ROLL
1.00000
30600.7
35000.0
.000
.0

TAG TO
1.00000
30600.7
35000.0
.000
.0

CLIMB 2
1.00000
30554.2
35000.0
165.357
750.0

CRUISE 1
7.00000
30240.3
35000.0
173.000
1500.0

DESCENT
1.00000
29960.3
35000.0
157.875
750.0

LANDING
1.00000
29947.7
35000.0
95.000
.0

ROLLOUT
1.00000
29947.7
35000.0
.000
.0

TAXI
4.00000
29847.7
35000.0
15.000
.0

TAKEOFF
1.00000
29747.7
35000.0
.000
.0

CLIMB 2
1.00000
29701.2
35000.0
165.357
750.0

CRUISE 1
17.00000
29007.2
35000.0
173.000
1500.0

DESCENT
1.00000
28347.4
35000.0
157.875
750.0

LANDING
1.00000
28335.1
35000.0
95.000
.0

ROLLOUT
1.00000
28335.1
35000.0
.000
.0

TAXI
4.00000
28235.1
35000.0
15.000
.0

TAKEOFF
1.00000
28135.1
35000.0
.000
.0

CLIMB 2
1.00000
28088.6
35000.0
165.357
750.0

CRUISE 1
15.00000
27472.9
35000.0
173.000
1500.0

DESCENT
1.00000
26891.6
35000.0
157.875
750.0

TAG LDG
1.00000
26879.5
35000.0
95.000
.0

TAG ROLL
1.00000
26879.5
35000.0
.000
.0

TAG TO
1.00000
26879.5
35000.0
.000
.0

CLIMB 2
2.00000
26817.5
35000.0
167.143
1000.0

CLIMB 2
1.00000
26709.0
35000.0
179.643
2750.0

CRUISE 1
35.00000
25279.6
35000.0
200.000
3500.0

DESCENT
.00000
23885.0
35000.0
178.875
2750.0

DESCENT
2.00000
23857.7
35000.0
160.500
1000.0

LANDING
1.00000
23842.2
35000.0
95.000
.0

ROLLOUT
1.00000
23842.2
35000.0
.000
.0

TAXI
4.00000
23842.2
35000.0
15.000
.0

TABLE 4.1

MISSION 12

PROFICIENCY TRAINING


AVG TO GROSS (KIPS) 
134.0


AVG TO CARGO (KIPS) 
35.0


AVG TO FUEL (KIPS)
25.0


AVG FINAL FUEL (KIPS)
5.0


AVG FLT DURATION (HRS)
4.0


AVG F.B. RATE (KIPS/HR)
5.0


NOTE: CLIMB, DESCENT AND GO AROUND SPEEDS PER.C-130 HANDBOOK



(SPEED IN KEAS)
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FIGURE 4.2

MISSION 12

PROFICIENCY TRAINING
74.0
T


RAMP
.00000
25000.0
35000.0
.000
.0

TAXI
4.00000
25000.0
35000.0
15.000
.0

TAKEOFF
1.00000
25000.0
35000.0
.000
.0

CLIMB 2
2.00000
24938.0
35000.0
167.143
1000.0

CLIMB 2
2.00000
24783.0
35000.0
179.643
3500.0

CLIMB 2
.00000
24671.4
35000.0
185.000
5300.0

TRAFFIC
35.00000
23360.2
35000.0
165.000
5600.0

FIRE ORB
69.00000
18390.3
35000.0
165.000
5600.0

TRAFFIC
35.00000
13464.9
35000.0
165.000
5600.0

DESCENT
.00000
12213.1
35000.0
199.800
5300.0

DESCENT
1.00000
12189.3
35000.0
184.500
3500.0

DESCENT
2.00000
12156.2
35000.0
160.500
1000.0

TAG LDG
1.00000
12142.9
35000.0
95.000
.0

TAG ROLL
1.00000
12142.9
35000.0
.000
.0

TAG TO
1.00000
12142.9
35000.0
.000
.0

CLIMB 2
1.00000
12096.4
35000.0
165.357
750.0

CRUISE 1
7.00000
11794.6
35000.0
173.000
1500.0

DESCENT
1.00000
11529.4
35000.0
157.875
750.0

TAG LDG
1.00000
11519.6
35000.0
95.000
.0

TAG ROLL
1.00000
11519.6
35000.0
.000
.0

TAG TO
1.00000
11519.6
35000.0
.000
.0

CLIMB 2
1.00000
11473.1
35000.0
165.357
750.0

CRUISE 1
7.00000
11171.7
35000.0
173.000
1500.0

DESCENT
1.00000
10907.0
35000.0
157.375
750.0

LANDING
1.00000
10897.2
35000.0
95.000
.0

ROLLOUT
1.00000
10897.2
35000.0
.000
.0

TAXI
4.00000
10797.2
35000.0
15.000
.0

TAKEOFF
1.00000
10697.2
35000.0
.000
.0

CLIMB 2
1.00000
10650.7
35000.0
165.357
750.0

CRUISE 1
17.00000
9986.6
35000.0
173.000
1500.0

DESCENT
1.00000
9359.4
35000.0
157.375
750.0

LANDING
1.00000
9349.8
35000.0
95.000
.0

ROLLOUT
1.00000
9349.8
35000.0
.000
.0

TAXI
4.00000
9249.8
35000.0
15.000
.0

TAKEOFF
1.00000
9149.8
35000.0
.000
.0

CLIMB 2
1.00000
9103.3
35000.0
166.357
750.0

CRUISE 1
15.00000
8513.4
35000.0
173.000
1500.0

DESCENT
1.00000
7960.5
35000.0
157.375
750.0

TAG LDG
1.00000
7951.0
35000.0
95.000
.0

TAG ROLL
1.00000
7951.0
35000.0
.000
.0

TAG TO
1.00000
7951.0
35000.0
.000
.0

CLIMB 2
2.00000
7889.0
35000.0
167.143
1000.0

CLIMB 2
1.00000
7780.5
35000.0
179.643
2750.0

CRUISE I
35.00000
6391.4
35000.0
200.000
3500.0

DESCENT
.00000
5039.6
35000.0
178.875
2750.0

DESCENT
2.00000
5017.9
35000.0
160.500
1000.0

LANDING
1.00000
5005.5
35000.0
95.000
.0

ROLLOUT
1.00000
5005.5
35000.0
.000
.0

TAXI
4.0000
5005.5
35000.0
15.000
.0

TABLE 4.2

MISSION 21

BASIC TRAINING


AVG TO GROSS (KIPS)
147.0

AVG TO CARGO  (KIPS)
35.0

AVG TO FUEL  (KIPS)
38.0

AVG FINAL FUEL  (KIPS)
21.8

AVG FLT DURATION  (HRS)
3.2

AVG F.B. RATE  (KIPS/HR)
5.1


NOTE: CLIMB, DESCENT AND GO AROUND SPEEDS PER C-130 HANDBOOK.


(SPEED IN KEAS)
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FIGURE 4.3

MISSION 21

BASIC TRAINING
74.0
T


RAMP
.00000
38000.0
35000.0
.000
.0

TAXI
4.00000
38000.0
35000.0
15.000
.0

TAKEOFF
1.00000
38000.0
35000.0
.000
.0

CLIMB 2
2.00000
37938.0
35000.0
167.143
1000.0

CLIMB 2
2.00000
37783.0
35000.0
179.643
3500.0

CLIMB 2
.00000
37671.4
35000.0
185.000
5300.0

TRAFFIC
22.00000
36799.0
35000.0
165.000
5600.0

FIRE ORB
54.00000
32937.5
35000.0
165.000
5600.0

TRAFFIC
20.00000
29176.3
35000.0
165.000
5600.0

DESCENT
.00000
28417.7
35000.0
199.800
5300.0

DESCENT
1.00000
28388.1
35000.0
184.500
3500.0

DESCENT
2.00000
28346.9
35000.0
160.500
1000.0

TAG LDG
1.00000
28330.5
35000.0
95.000
.0

TAG ROLL
1.00000
28330.5
35000.0
.000
.0

TAG TO
1.00000
28330.5
35000.0
.000
.0

CLIMB 2
1.00000
28284.0
35000.0
165.357
750.0

CRUISE I
9.00000
27895.6
35000.0
173.000
1500.0

DESCENT
1.00000
27541.5
35000.0
157.875
750.0

TAG LDG
1.00000
27529.3
35000.0
95.000
.0

TAG ROLL
1.00000
27529.3
35000.0
.000
.0

TAG TO
1.00000
27529.3
35000.0
.000
.0

CLIMB 2
1.00000
27482.8
35000.0
165.357
750.0

CRUISE 1
8.00000
27133.0
35000.0
173.000
1500.0

DESCENT
1.00000
26817.6
35000.0
157.875
750.0

TAG LDG
1.00000
26805.5
35000.0
95.000
.0

TAG ROLL
1.00000
26805.5
35000.0
.000
.0

TAG TO
1.00000
26805.6
35000,0
.000
.0

CLIMB 2
1.00000
26759.0
35000.0
165.357
750.0

CRUISE 1
9.00000
26371.9
35000.0
173.000
1500.0

DESCENT
1.00000
26019.3
35000.0
157.875
750.0

TAG LDG
1.00000
26007.3
35000.0
95.000
.0

TAG ROLL
1.00000
26007.3
35000.0
.000
.0

TAG TO
1.00000
26007.3
35000.0
.000
.0

CLIMB 2
1.00000
25960.8
35000.0
165.357
750.0

CRUISE 1
9.00000
25574.4
35000.0
173.000
1500.0

DESCENT
1.00000
26222.7
35000.0
157.875
750.0

TAG LDG
1.00000
25210.8
35000.0
95.000
.0

TAG ROLL
1.00000
25210.8
35000.0
.000
.0

TAG TO
1.00000
25210.8
35000.0
.000
.0

CLIMB 2
1.00000
25164.3
35000.0
165.357
750.0

CRUISE 1
11.00000
24703.3
35000.0
173.000
1500.0

DESCENT
1.00000
24277.0
35000.0
157.875
750.0

TAG LDG
1.00000
24265.3
35000.0
95.000
.0

TAG ROLL
1.00000
24265.3
35000.0
.000
.0

TAG TO
1.00000
24265.3
35000.0
.000
.0

CLIMB 2
2.00000
24203.3
35000.0
167.143
1000.0

CLIMB 2
1.00000
24094.8
35000.0
179.643
2750.0

CRUISE 1
28.00000
22946.2
35000.0
200.000
3500.0

DESCENT
.00000
21832.7
35000.0
178.875
2750.0

DESCENT
2.00000
21806.2
35000.0
160.500
1000.0

LANDING
1.00000
21791.0
35000.0
95.000
.0

ROLLOUT
1.00000
21791.0
35000.0
.000
.0

TAXI
4.00000
21791.0
35000.0
15.000
.0

TABLE 4.3

MISSION 22

BASIC TRAINING


AVG  TO  GROSS  (KIPS)
134.0

AVG  TO  CARGO  (KIPS)
35.0

AVG  TO  FUEL  (KIPS)
25.0

AVG  FINAL  FUEL  (KIPS)
9.4

AVG  FLT  DURATION (HRS)
3.2

AVG  F.B.  RATE  (KIPS/HR)
4.8


NOTE:  CLIMB, DESCENT AND GO AROUND SPEEDS PER C-130 HANDBOOK


(SPEED IN KEAS)
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FIGURE 4.4

MISSION 22

BASIC TRAINING
74.0
T


RAMP
.00000
25000.0
35000.0
.000
.0

TAXI
4.00000
25000.0
35000.0
15.000
.0

TAKEOFF
1.00000
25000.0
35000.0
.000
.0

CLIMB 2
2.00000
24938.0
35000.0
167.143
1000.0

CLIMB 2
2.00000
24783.0
35000.0
179.643
3500.0

CLIMB 2
.00000
24671.4
35000.0
185.000
5300.0

TRAFFIC
22.00000
23839.0
35000.0
165.000
5600.0

FIRE ORB
54.00000
20132.5
35000.0
165.000
5600.0

TRAFFIC
20.00000
16518.8
35000.0
165.000
5600.0

DESCENT
.00000
16793.6
35000.0
199.800
5300.0

DESCENT
1.00000
16768.5
35000.0
184.500
3500.0

DESCENT
2.00000
15733.6
35000.0
160.500
1000.0

TAG LDG
1.00000
15719.6
35000.0
95.000
.0

TAG ROLL
1.00000
15719.6
35000.0
.000
.0

TAG TO
1.00000
15719.6
35000.0
.000
.0

CLIMB 2
1.00000
15673.1
35000.0
165.357
750.0

CRUISE 1
9.00000
15295.3
35000.0
173.000
1500.0

DESCENT
1.00000
14953.7
35000.0
157.875
750.0

TAG LDG
1.00000
14943.4
35000.0
95.000
.0

TAG ROLL
1.00000
14943.4
35000.0
.000
.0

TAG TO
1.00000
14943.4
35000.0
.000
.0

CLIMB 2
1.00000
14896.9
35000.0
165.357
750.0

CRUISE 1
9.00000
14556.4
35000.0
173.000
1500.0

DESCENT
1.00000
14252.3
35000.0
157.875
750.0

TAG LDG
1.00000
14242.0
35000.0
95.000
.0

TAG ROLL
1.00000
14242.0
35000.0
.000
.0

TAG TO
1.00000
14242.0
35000.0
.000
.0

CLIMB 2
1.00000
14195.5
35000.0
165.357
750.0

CRUISE 1
9.00000
13819.0
35000.0
173.000
1500.0

DESCENT
1.00000
13478.3
35000.0
157.875
750.0

TAG LDG
1.00000
13468.7
35000.0
95.000
.0

TAG ROLL
1.00000
13468.7
35000.0
.000
.0

TAG TO
1.00000
13468.7
35000.0
.000
.0

CLIMB 2
1.00000
13422.2
35000.0
165.357
750.0

CRUISE 1
9.00000
13046.3
35000.0
173.000
1500.0

DESCENT
1.00000
12706.9
35000.0
157.875
750.0

TAG LDG
1.00000
12696.8
35000.0
95.000
.0

TAG ROLL
1.00000
12696.8
35000.0
.000
.0

TAG TO
1.00000
12696.8
35000.0
.000
.0

CLIMB 2
1.00000
12650.3
35000.0
165.357
750.0

CRUISE 1
9.00000
12202.1
35000.0
173.000
1500.O

DESCENT
1.00000
11790.5
35000.0
157.875
750.0

TAG LDG
1.00000
11780.6
35000.0
95.000
.0

TAG ROLL
1.00000
11780.6
35000.0
.000
.0

TAG TO
1.00000
11780.6
35000.0
.000
.0

CLIMB 2
2.00000
11718.6
35000.0
167.357
1000.0

CLIMB 2
1.00000
11610.1
35000.0
179.643
2750.0

CRUISE 1
29.00000
10463.9
35000.0
200.000
3500.0

DESCENT
.00000
9394.6
35000.0
178.875
2750.0

DESCENT
2.00000
9372.1
35000.0
160.500
1000.0

LANDING
1.00000
9359.3
35000.0
95.000
.0

ROLLOUT
1.00000
9359.3
35000.0
.000
.0

TAXI
4.00000
9359.3
35000.0
15.000
.0

TABLE 4.4

MISSION 31

SHUTTLE


AVG  TO  GROSS  (KIPS) 
149.0

AVG  TO  CARGO  (KIPS)
35.0

AVG  TO  FUEL  (KIPS) 
40.0

AVG  FINAL FUEL  (KIPS)
35.7

AVG  FLT  DURATION  (HRS)
0.9

AVG  F.B.  RATE(KIPS/HR)
4.8


NOTE:  CLIMB, DESCENT AND GO AROUND  SPEEDS PER C-130 HANDBOOK


(SPEED IN KEAS)
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FIGURE 4.5

MISSION 31

SHUTTLE
74.0
L


RAMP
.00000
40000.0
35000.0
.000
.0

TAXI
4.00000
40000.0
35000.0
15.000
.0

TAKEOFF
1.00000
40000.0
35000.0
.000
.0

CLIMB 2
2.00000
39938.0
35000.0
167.143
1000.0

CLIMB 2
2.00000
39783.0
35000.0
179.643
3500.0

CLIMB 2
.00000
39671.4
35000.0
185.000
5300.0

TRAFFIC
11.00000
39221.8
35000.0
165.000
5600.0

FIRE ORB
19.00000
37711.8
35000.0
165.000
5600.0

TRAFFIC
4.00000
36477.8
35000.0
165.000
5600.0

CLIMB 2
2.00000
36248.3
35000.0
184.800
6800.0

CRUISE 1
4.00000
36016.0
35000.0
210.000
8000.0

DESCENT
4.00000
35832.0
35000.0
207.000
6500.0

DESCENT
4.00000
35779.9
35000.0
184.500
3500.0

DESCENT
2.00000
35736.5
35000.0
160.500
1000.0

LANDING
1.00000
35719.1
35000.0
95.000
.0

ROLLOUT
1.00000
35719.1
35500.0
.000
.0

TAXI
4.00000
35719.1
35000.0
15.000
.0

TABLE 4.5

MISSION 32

SHUTTLE


AVG TO GROSS (KIPS)
134.0


AVG TO CARGO (KIPS)
35.0


AVG TO FUEL (KIPS)
25.0


AVG FINAL FUEL (KIPS)
20.9


AVG FLT DURATION (HRS)
0.9


AVG F.B. RATE (KIPS/HR)
4.5


NOTE: CLIMB, DESCENT AND GO AROUND SPEEDS PER C-130 HANDBOOK


SPEED IN (KEAS)
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FIGURE 4.8

MISSION 32

SHUTTLE 
74.0
L


RAMP
.00000
25000.0
35000.0
.000
.0

TAXI
4.00000
25000.0
35000.0
15.000
.0

TAKEOFF
1.00000
25000.0
35000.0
.000
.0

CLIMB 2
2.00000
24938.0
35000.0
167.143
1000.0

CLIMB 2
2.00000
24783.0
35000.0
179.643
3500.0

CLIMB 2
.00000
24671.4
35000.0
185.000
5300.0

TRAFFIC
11.00000
24245.3
35000.0
165.000
5600.0

FIRE ORB
19.00000
22812.1
35000.0
165.000
5600.0

TRAFFIC
4.00000
21639.5
35000.0
165.000
5600.0

CLIMB 2
2.00000
21418.2
35000.0
184.800
6800.0

CRUISE 1
4.00000
21190.0
35000.0
210.000
8000.0

DESCENT
4.00000
21013.7
35000.0
207.000
6500.0

DESCENT
4.00000
30968.6
35000.0
184.500
3500.0

DESCENT
2.00000
20931.1
35000.0
160.500
1000.0

LANDING
1.00000
20916.1
35000.0
95.000
.0

ROLLOUT
1.00000
20916.1
35000.0
.000
.0

TAXI
4.00000
20916.1
35000.0
15.000
.0

TABLE 4.6

MISSION 41

SHORT RANGE LOGISTICS


AVG TO GROSS (KIPS) 
149.0

AVG TO CARGO (KIPS)
35.0

AVG TO FUEL (KIPS) 
40.0

AVG FINAL FUEL (KIPS)
22.3

AVG FLT DURATION (HRS) 
3.3

AVG F.B. RATE (KIPS/HR)
5.4


NOTE: CLIMB, DESCENT AND G0 AROUND SPEEDS PER C-130 HANDBOOK


(SPEED IN KEAS)
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FIGURE 4.7

MISSION 41

SHORT RANGE LOGISTICS
74.0
L


RAMP
.00000
40000.0
35000.0
.000
.0

TAXI
4.00000
40000.0
35000.0
15.000
.0

TAKEOFF
1.00000
40000.0
35000.0
.000
.0

CLIMB 2
2.00000
39938.0
35000.0
167.143
1000.0

CLIMB 2
2.00000
39783.0
35000.0
179.643
3500.0

CLIMB 2
.00000
39671.4
35000.0
185.000
5300.0

TRAFFIC
31.00000
38441.8
35000.0
165.000
5600.0

FIRE ORB
45.00000
34680.8
35000.0
165.000
5600.0

FIRE ORB
46.00000
29628.0
35000.0
165.000
5600.0

TRAFFIC
42.00000
25562.8
35000.0
165.000
5600.0

CLIMB 2
2.00000
23925.4
35000.0
184.800
6800.0

CRUISE 1
18.00000
23156.8
35000.0
210.000
8000.0

DESCENT
4.00000
22439.6
35000.0
207.000
6500.0

DESCENT
4.00000
22393.8
35000.0
184.500
3500.0

DESCENT
2.00000
22355.6
35000.0
160.500
1000.0

LANDING
1.00000
22340.3
35000.0
95.000
.0

ROLLOUT
1.00000
22340.3
35000.0
.000
.0

TAXI
4.00000
22340.3
35000.0
15.000
.0

TABLE 4.7

MISSION 42

SHORT RANGE LOGISTICS


AVG TO GROSS (KIPS)
134.0

AVG TO CARGO (KIPS)
35.0

AVG TO FUEL (KIPS)
25.0

AVG FINAL FUEL (KIPS)
3.1

AVG FLT DURATION (HRS)
3.3

AVG F.B. RATE (KIPS/HR)
5.1


NOTE: CLIMB, DESCENT AND GO AROUND SPEEDS PER C-130 HANDBOOK


(SPEED IN KEAS)


 EMBED Word.Picture.8  


FIGURE 4.8

MISSION 42

SHORT RANGE LOGISTICS
74.0
L


RAMP
.00000
25000.0
35000.0
.000
.0

TAXI
4.00000
25000.0
35000.0
15.000
.0

TAKEOFF
I.00000
25000.0
35000.0
.000
.0

CLIMB 2
2.00000
24938.0
35000.0
167.143
1000.0

CLIMB 2
2.00000
24783.0
35000,0
179.643
3500.0

CLIMB 2
.00000
24671.4
35000.0
185.000
5300.0

TRAFFIC
31.00000
23507.4
35000.0
165.000
5600.0

FIRE ORB
45.00000
19925.8
35000.0
165.000
5600.0

FIRE ORB
46.00000
15087.7
35000.0
165.000
5600.0

TRAFFIC
42.00000
11200.1
35000.0
165.000
5600.0

CLIMB 2
2.00000
9640.1
35000.0
184.800
6800.0

CRUISE 1
18.00000
8886.7
35000.0
210.000
8000.0

DESCENT
4.00000
8188.7
35000.0
207.000
6500.0

DESCENT
4.00000
8150.6
35000.0
184.500
3500.0

DESCENT
2.00000
8118.8
35000.0
160.500
1000.0

LANDING
1.00000
8106.0
35000.0
95.000
.0

ROLLOUT
1.00000
8106.0
35000.0
.000
.0

TAXI
4.00000
8106.0
35000.0
15.000
.0

TABLE 4.8

MISSION 51

LONG RANGE LOGISTICS


AVG TO GROSS (KIPS)
152.0

AVG TO CARGO (KIPS)
35.0

AVG TO FUEL (KIPS)
43.0

AVG FINAL FUEL (KIPS)
16.7

AVG FLT DURATION (HRS)
5.2

AVG F.B. RATE (KIPS/HR)
5.1


NOTE: CLIMB, DESCENT AND GO AROUND SPEEDS PER C-130 HANDBOOK


(SPEED IN KEAS)
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FIGURE 4.9

MISSION 51

LONG RANGE LOGISTICS
74.0 
L


RAMP
.00000
43000.0
35000.0
.000
.0

TAXI
4.00000
43000.0
35000.0
15.000
.0

TAKEOFF
1.00000
43000.0
35000.0
.000
.0

CLIMB 2
2.00000
42938.0
35000.0
167.143
1000.0

CLIMB 2
2.00000
42783.0
35000.0
179.643
3500.0

CLIMB 2
3.00000
42566.4
35000.0
184.400
7000.0

CRUISE 1
49.00000
40569.2
35000.0
200.000
9000.0

DESCENT
4.00000
38666.5
35000.0
209.800
7300.0

TRAFFIC
45.00000
36889.5
35000.0
165.000
5600.0

FIRE ORB
52.00000
32229.0
35000.0
165.000
5600.0

FIRE ORB
53.00000
26454.0
35000.0
165.000
5600.0

TRAFFIC
36.00000
22268.1
35000.0
165.000
5600.0

CLIMB 2
3.00000
20838.3
35000.0
184.800
7300.0

CRUISE 1
52.00000
18766.2
35000.0
210.000
9000.0

DESCENT
5.00000
16771.3
35000.0
208.000
7000.0

DESCENT
4.00000
16721.8
35000.0
184.500
3500.0

DESCENT
2.00000
16686.4
35000.0
160.500
1000.0

LANDING
1.00000
16672.3
35000.0
95.000
.0

ROLLOUT
1.00000
16672.3
35000.0
.000
.0

TAXI
4.00000
16672.3
35000.0
15.000
.0

TABLE 4.9

MISSION 71

AERIAL REFUELING


AVG TO GROSS (KIPS) 
147.0

AVG TO CARGO (KIPS) 
35.0

AVG TO FUEL (KIPS)
38.0

AVG FINAL FUEL (KIPS)
10.8

AVG FLT DURATION (HRS)
7.0

AVG F.B. RATE (KIPS/HR) 
3.8


NOTE: CLIMB, DESCENT AND GO AROUND SPEEDS PER C-130 HANDBOOK


(SPEED IN KEAS)
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FIGURE 4.10

MISSION 71

AERIAL REFUELING
74.0
T


RAMP
.00000
38000.0
35000.0
.000
.0

TAXI
4.00000
38000.0
35000.0
15.000
.0

TAKEOFF
1.00000
38000.0
35000.0
.000
.0

CLIMB 2
2.00000
37938.0
35000.0
167.143
1000.0

CLIMB 2
2.00000
37783.0
35000.0
179.643
3500.0

CLIMB 2
2.00000
37612.5
35000.0
185.000
6250.0

CRUISE 1
35.00000
36233.0
35000.0
190.000
7500.0

DESCENT
2.00000
34914.6
35000.0
207.300
6550.0

TRAFFIC
17.00000
34245.1
35000.0
165.000
5600.0

FIRE ORB
40.00000
31378.3
35000.0
165.000
5600.0

TRAFFIC
18.00000
28487.9
35000.0
165.000
5600.0

CLIMB 2
3.00000
27705.8
35000.0
184.400
7300.0

AERIAL R
55.00000
27987.2
35000.0
210.000
9000.0

DESCENT
4.00000
28346.0
35000.0
209.800
7300.0

TRAFFIC
17.00000
27680.6
35000.0
165.000
5600.0

FIRE ORB
30.00000
25411.4
35000.0
165.000
5600.0

TRAFFIC
12.00000
23336.9
35000.0
165.000
5600.0

CLIMB 2
3.00000
22787.6
35000.0
184.400
7300.0

AERIAL R
53.00000
20670.8
35000.0
210.000
9000.0

DESCENT
5.00000
18630.2
35000.0
208.000
7000.0

DESCENT
4.00000
18579.3
35000.0
184.500
3500.0

DESCENT
2.00000
18543.0
35000.0
160.500
1000.0

TAG LDG
1.00000
18528.5
35000.0
95.000
.0

TAG ROLL
1.00000
18528.5
35000.0
.000
.0

TAG TO
1.00000
18528.5
35000.0
.000
.0

CLIMB 2
1.00000
18482.0
35000.0
185.357
750.0

CRUISE 1
13.00000
17953.7
35000.0
173.000
1500.0

DESCENT
2.00000
17461.1
35000.0
157.875
750.0

TAG LDG
1.00000
17450.4
35000.0
95.000
.0

TAG ROLL
1.00000
17450.4
35000.0
.000
.0

TAG TO
1.00000
17450.4
35000.0
.000
.0

CLIMB 2
1.00000
17403.9
35000.0
165.367
750.0

CRUISE 1
17.00000
16729.2
35000.0
173.000
1500.0

DESCENT
2.00000
16090.5
35000.0
157.875
750.0

TAG LDG
1.00000
16080.0
35000.0
95.000
.0

TAG ROLL
1.00000
16080.0
35000.0
.000
.0

TAG TO
1.00000
16080.0
35000.0
.000
.0

CLIMB 2
2.00000
16018.0
35000.0
167.143
l000.0

CLIMB 2
2.00000
15863.0
35000.0
179.643
3500.0

CLIMB 2
3.00000
15646.0
35000.0
184.400
7000.0

AERIAL R
60.00000
13273.4
35000.0
210.000
9000.0

DESCENT
5.00000
10998.8
35000.0
208.000
7000.0

DESCENT
4.00000
10953.2
35000.0
184.500
3500.0

DESCENT
2.00000
10920.7
35000.0
160.500
1000.0

LANDING
1.00000
10907.7
35000.0
95.000
.0

ROLLOUT
1.00000
10907.7
35000.0
.000
.0

TAXI
4.00000
10907.7
35000.0
15.000
.0

TABLE 4.10

MISSION 72

AERIAL REFUELING


AVG TO GROSS (KIPS)
 137.0

AVG TO CARGO (KIPS)
35.0

AVG TO FUEL (KIPS)
28.0

AVG FINAL FUEL (KIPS)
1.6

AVG FLT DURATION (HRS)
7.0

AVG F.B. RATE (KIPS/HR)
3.8


NOTE: CLIMB, DESCENT AND GO AROUND SPEEDS PER C-130 HANDBOOK


(SPEED IN KEAS)
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FIGURE 4.11

MISSION 72

AERIAL REFUELING
74.0
T


RAMP
.00000
28000.0
35000.0
.000
.0

TAXI
4.00000
28000.0
35000.0
15.000
.0

TAKEOFF
1.00000
28000.0
35000.0
.000
.0

CLIMB 2
2.00000
27938.0
35000.0
167.143
1000.0

CLIMB 2
2.00000
27783.0
35000.0
179.643
3500.0

CLIMB 2
2.00000
27612.5
35000.0
185.000
6250.0

CRUISE 1
35.00000
26264.5
35000.0
190.000
7500.0

DESCENT
2.00000
24978.9
35000.0
207.300
6550.0

TRAFFIC
17.00000
24334.0
35000.0
165.000
5600.0

FIRE ORB
40.00000
21552.7
35000.0
165.000
5600.0

TRAFFIC
18.00000
18747.3
35000.0
165.000
5600.0

CLIMB 2
3.00000
17988.0
35000.0
184.400
7300.0

AERIAL R
55.00000
18304.1
35000.0
210.000
9000.0

DESCENT
4.00000
18701.0
35000.0
209.800
7300.0

TRAFFIC
17.00000
18060.2
35000.0
165.000
5600.0

FIRE ORB
30.00000
15857.2
35000.0
165.000
5600.0

TRAFFIC
12.00000
13842.1
35000.0
165.000
5600.0

CLIMB 2
3.00000
13308.3
35000.0
184.400
7300.0

AERIAL R
53.00000
11223.4
35000.0
210.000
9000.0

DESCENT
5.00000
9218.3
35000.0
208.000
7000.0

DESCENT
4.00000
9173.5
35000.0
184.500
3500.0

DESCENT
2.00000
9141.5
35000.0
160.500
1000.0

TAG LDG
1.00000
9128.7
35000.0
95.000
.0

TAG ROLL
1.00000
9128.7
35000.0
.000
.0

TAG TO
1.00000
9128.7
35000.0
.000
.0

CLIMB 2
1.00000
9082.2
35000.0
165.357
750.0

CRUISE 1
13.00000
8564.8
35000.0
173.000
1500.0

DESCENT
2.00000
8084.4
35000.0
157.875
750.0

TAG LDG
1.00000
8074.9
35000.0
95.000
.0

TAG ROLL
1.00000
8074.9
35000.0
.000
.0

TAG TO
1.00000
8074.9
35000.0
.000
.0

CLIMB 2
1.00000
8028.4
35000.0
165.857
750.0

CRUISE 1
17.00000
7376.6
35000.0
173.000
1500.0

DESCENT
2.00000
6743.9
35000.0
157.875
750.0

TAG LDG
1.00000
6734.5
35000.0
95.000
.0

TAG ROLL
1.00000
6734.5
35000.0
.000
.0

TAG TO
1.00000
6734.5
35000.0
.000
.0

CLIMB 2
2.00000
6672.5
35000.0
167.143
1000.0

CLIMB 2
2.00000
6517.5
35000.0
179.643
3500.0

CLIMB 2
3.00000
6300.5
35000.0
184.400
7000.0

AERIAL R
60.00000
3955.3
35000.0
210.000
9000.0

DESCENT
5.00000
1709.9
35000.0
208.000
7000.0

DESCENT
4.00000
1667.7
35000.0
184.500
3500.0

DESCENT
2.00000
1637.6
35000.0
160.500
1000.0

LANDING
1.00000
1625.5
35000.0
96.000
.0

ROLLOUT
1.00000
1625.5
35000.0
.000
.0

TAXI
4.00000
1625.5
35000.0
15.000
.0

TABLE 4.11

MISSION 81

COMBAT TRAINING


AVG TO GROSS  (KIPS)
149.0

AVG TO CARGO  (KIPS)
35.0 

AVG TO FUEL  (KIPS)
40.0

AVG FINAL FUEL  (KIPS)
12.8

AVG FLT DURATION  (HRS)
5.4

AVG F.B. RATE  (KIPS/HR)
5.0


NOTE: CLIMB, DESCENT AND GO AROUND SPEEDS PER C-130 HANDBOOK


(SPEED IN KEAS)
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FIGURE 4.12

MISSION 81

COMBAT TRAINING
74.0
T


RAMP
.00000
40000.0
35000.0
.000
.0

TAXI
4.00000
40000.0
35000.0
15.000
.0

TAKEOFF
1.00000
40000.0
35000.0
.000
.0

CLIMB 2
1.00000
39969.0
35000.0
163.571
500.0

LOW LVL
91.00000
36154.1
35000.0
200.000
1000.0

DESCENT
1.00000
32361.6
35000.0
155.250
500.0

TAG LDG
1.00000
32353.1
35000.0
95.000
.0

TAG ROLL
1.00000
32353.1
35000.0
.000
.0

TAG TO
1.00000
32353.1
35000.0
.000
.0

CLIMB 2
1.00000
32306.6
35000.0
165.357
750.0

CRUISE 1
12.00000
31799.7
35000.0
173.000
1500.0

DESCENT
1.00000
31326.6
35000.0
157.875
750.0

TAG LDG
1.00000
31313.9
35000.0
95.000
.0

TAG ROLL
1.00000
31313.9
35000.0
.000
.0

TAG TO
1.00000
31313.9
35000.0
.000
.0

CLIMB 2
1.00000
31267.4
35000.0
165.357
750.0

CRUISE 1
11.00000
30800.1
35000.0
173.000
1500.0

DESCENT
1.00000
30366.6
35000.0
157.875
750.0

LANDING
1.00000
30353.9
35000.0
95.000
.0

ROLLOUT
1.00000
30353.9
35000.0
.000
.0

TAXI
4.00000
30253.9
35000.0
15.000
.0

TAKEOFF
1.00000
30153.9
35000.0
.000
.0

CLIMB 2
1.00000
30107.4
35000.0
165.357
750.0

CRUISE 1
11.00000
29641.3
35000.0
173.000
1500.0

DESCENT
1.00000
29209.2
35000.0
157.875
750.0

LANDING
1.00000
29196.7
35000.0
95.000
.0

ROLLOUT
1.00000
29196.7
35000.0
.000
.0

TAXI
4.00000
29096.7
35000.0
15.000
.0

TAKEOFF
1.00000
28996.7
35000.0
.000
.0

CLIMB 2
1.00000
28950.2
35000.0
165.357
750.0

CRUISE 1
11.00000
28485.3
35000.0
173.000
1500.O

DESCENT
1.00000
28054.6
35000.0
157.875
750.0

TAG LDG
1.00000
28042.3
35000.0
95.000
.0

TAG ROLL
1.00000
28042.3
35000.0
.000
.0

TAG TO
1.00000
28042.3
35000.0
.000
.0

CLIMB 2
1.00000
27995.3
35000.0
165.357
750.0

CRUISE 1
11.00000
27531.8
35000.0
173.000
1500.0

DESCENT
1.00000
27102.2
35000.0
157.875
750.0

TAG LDG
1.00000
27090.0
35000.0
95.000
.0

TAG ROLL
1.00000
27090.0
35000.0
.000
.0

TAG TO
1.00000
27090.0
35000.0
.000
.0

CLIMB 2
2.00000
27028.0
35000.0
167.143
1000.0

CLIMB 2
2.00000
26873.0
35000.0
179.643
3500.0

CLIMB 2
.00000
26761.4
35000.0
185.000
5300.0

TRAFFIC
17.00000
26109.0
35000.0
165.000
5600.0

FIRE ORB
45.00000
23044.4
35000.0
165.000
5600.0

TRAFFIC
18.00000
19956.3
35000.0
165.000
5600.0

DESCENT
.00000
19296.3
35000.0
199.800
5300.0

DESCENT
1.00000
19274.7
36000.0
184.500
3500.0

DESCENT
2.00000
19244.6
35000.0
160.500
1500.0

LOW LVL
77.00000
16029.9
35000.0
210.000
1000.0

DESCENT
1.00000
12820.5
35000.0
155.250
500.0

LANDING
1.00000
12813.8
35000.0
95.000
.0

ROLLOUT
1.00000
12813.8
35000.0
.000
.0

TAXI
4.00000
12813.8
35000.0
15.000
.0

TABLE 4.12

MISSION 91

LOW LEVEL


AVG TO GROSS  (KIPS)
144.0

AVG TO CARGO (KIPS)
35.0

AV(j- TO FUEL  (KIPS)
35.0

AVG FINAL FUEL  (KIPS)
10.6

AVG FLT DURATION  (HRS)
6.2

AVG F.B. RATE  (KIPSAIR)
4.7


NOTE: CLIMB, DESCENT AND GO AROUND SPEEDS PER -C-130 HANDBOOK


(SPEED IN KEAS)
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FIGURE 4.13

MISSION 91

LOW LEVEL
74.0
T


RAMP
.00000
35000.0
35000.0
.000
.0

TAXI
4.00000
35000.0
35000.0
15.000
.0

TAKEOFF
1.00000
35000.0
35000.0
.000
.0

CLIMB 2
1.00000
34969.0
35000.0
163.571
500.0

LOW LVL
84.00000
31477.6
35000.0
200.000
1000.0

CLIMB 2
1.00000
27986.2
35000.0
170.714
1500.0

CLIMB 2
2.00000
27862.2
35000.0
179.643
3500.0

CLIMB 2
1.00000
27750.6
35000.0
185.000
5300.0

TRAFFIC
16.00000
27133.4
35000.0
165.000
5600.0

FIRE ORB
21.00000
25393.1
35000.0
165.000
5600.0

TRAFFIC
14.00000
23733.9
35000.0
165.000
5600.0

CLIMB 2
3.00000
23111.0
35000.0
184.400
7300.0

CRUISE 1
57.00000
21000.8
35000.0
190.000
9000.0

AERIAL R
36.00000
17637.3
35000.0
210.000
9000.0

DESCENT
1.00000
16253.7
35000.0
208.000
7000.0

DESCENT
2.00000
18210.2
35000.0
184.500
3500.0

DESCENT
1.00000
16179.0
35000.0
160.500
1500.0

LOW LVL
71.00000
13324.3
35000.0
200.000
1000.0

DESCENT
1.00000
10475.6
35000.0
155.250
500.0

LANDING
1.00000
10469.2
35000.0
95.000
.0

ROLLOUT
1.00000
10469.2
35000.0
.000
.0

TAXI
4.00000
10469.2
35000.0
15.000
.0

TABLE 4.13

AC-130U UTILIZATION


PERCENT
PERCENT


MISSION
MISSION NAME
BY TIME
BY MISSION


11
PROFICIENCY TRAINING
7.50
6.95

12
PROFICIENCY TRAINING
7.50
6.95

21
BASIC TRAINING
5.00
5.79

23
BASIC TRAINING
5.00
5.79

31
SHUTTLE
1.50
6.17

32
SHUTTLE
1.50
6.17

41
SHORT RANGE LOGISTICS
28.80
32.33

42
SHORT RANGE LOGISTICS
7.20
8.08

51
LONG RANGE LOGISTICS
12.00
8.55

71
AERIAL REFUELING
14.70
7.78

72
AERIAL REFUELING
6.30
3.33

81
COMBAT TRAINING
1.00
0.69

91
LOW LEVEL
2.00
1.42

TABLE 4.14

APPENDIX V TC " V
Methods for Assessment of Reliability and Maintainability" \f A \l "1" 

(This version of Appendix V was contractually

incorporated by P208.  It fully supersedes

the P200 version of this same Appendix.)

50.
METHOD FOR ASSESSMENT OF RELIABILITY AND MAINTAINABILITY.

50.1
INTRODUCTION.  Compliance with the Reliability and Maintainability (RM) requirements of paragraphs 3.2.3 and 3.2.4 shall be verified during Qualification Test and Evaluation/ and Operational Readiness Demonstration (ORD).  The emphasis during QTE will be an analysis of failures and technical deficiencies, and implementation of corrective action as early as possible.  The emphasis during ORD will be an assessment of RM problems which affect aircraft mission performance and readiness and an evaluation of the suitability of the aircraft for the training mission.  This section of the appendix establishes the procedures and criteria for assessing the RM characteristics of the AC-13OU modification.

50.1.1
COMPLIANCE. Compliance with the RM requirements shall be verified in the following manner:

50.1.1.1
QUALIFICATION TEST AND EVALUATION (QTE). Compliance with the appropriate RM requirements shall be verified at the end of QTE.  This verification shall consist of data collected on designated test aircraft through the QTE data cut-off point.

50.1.1.2
OPERATIONAL READINESS DEMONSTRATION (ORD).  Compliance with the appropriate RM requirements and growth curves shall be verified at the end of ORD.  This assessment shall only use data collected from aircraft designated for the ORD.  Unless otherwise noted below, requirements derived from the growth curves shall be based on the total aircraft fleet flying hours accumulated to the start of ORD.

50.1.1.3
GOVERNMENT FURNISHED EQUIPMENT (GFE).  The contractor shall develop MR, MFHBF, MFHBUM, MFHBUR, MTTR, and corrective MMH/FH values for all GFE.  These values, when agreed to by the procuring activity, will be entered into paragraphs 3.2.2.3.1 and 3.2.4.1.1 of this specification and will form the basis for evaluating GFE.  When the actual field performance of any GFE is worse than predicted, the contractor and the procuring activity will conduct an investigation to determine the cause.  If the cause is mutually determined to be inherent to the GFE equipment, and the RM performance of the AC-13OU modification is at or worse than specification requirements, the actual field performance may be adjusted to compensate for poor GFE performance.  In no case shall GFE performance be adjusted beyond the established values.

50.1.1.3.1  The GFE RM values shall be based on actual field performance (AFM 66-1 data), when available, using the definitions of this specification.  RM values derived from specification, laboratory tests, flight tests, etc., are

not relevant unless no other information is available and these values are adjusted for the operational environment and the-definition of this specification.

50.2
ANALYTICAL REQUIREMENTS.  Prior to the start of QTE the following mature RM requirements shall be verified by analysis using all available data:

a. Mission Reliability (MR)

b. Mean Flying Hours Between Failure (MFHBF)

c. Maintenance Manhour per Flying Hour (MMH/FH)

d. Mean Time to Repair (MTTR)

e. Mean Flying Hours Between Unscheduled Removal (MFHBUR)

f. Mean Flying Hours Between Unscheduled Maintenance (MFHBUM)

50.3
QUALIFICATION TEST AND EVALUATION (QTE).

50.3.1
INTRODUCTION.  QTE will be conducted by the Air Force Flight Test Center (AFFTC) at Edwards AFB CA.  During the period of this test, maintenance data will be collected and from this data, compliance with RM requirements will be determined.

50.3.2
ASSESSMENT METHOD.  Assessments will be made by a Joint Reliability/ Maintainability Evaluation Team (JRMET) consisting of representatives from the contractor, AFFTC, AFLC, MAC, AFOTEC and chaired by the SPO.  The purpose of the JRMET will be to evaluate RM performance as it relates to the requirements of the AC-13OU system specification.  The duties of the JRMET are as follows:

a. Determine RM data collection requirements during the flight test program.

b. Validate, assess, and classify RM data collected in accordance with the system specification.

c. Analyze RM data for areas of significant operational or maintenance impact.

d. Censor data based on relevance to operational usage and corrective actions in accordance with the ground rules established.

e. Determine the status of AC-13OU RM based on the specification requirements.

f. Determine areas where corrective action is needed and establish plans and procedures for implementing corrective actions.

g. Perform other RM related functions as requested by the SPO, the contractor, or the using command (AFSOC).

h. Review Appendix V for consistency with AFM 300-4 and Modas-G063.

50.3.2.1
The first JRMET will convene at least 60 days prior to flight test to determine RM data collection requirements.  Thereafter, the JRMET will meet on a regular basis until the end of QTE.

50.3.2.2
The determination of specification compliance will be made by the AC-13OU SPO, based on the findings of the JRMET.

50.3.3
DATA COLLECTION.  The System Effectiveness Data System (SEDS) will be the primary data collection system for QTE.  The basic collection, compilation, and analysis of data will be accomplished by the Air Force.  It will be supplemented by other mechanized or manual means as required.

50.4
OPERATIONAL READINESS DEMONSTRATION (ORD)  ORD will be conducted by Air Force Special Operations Command (AFSOC) at Hurlburt Field, Florida.  ORD will commence at the beginning of the first month after declaration of Required Assets Availabile (RAA).  ORD will involve four production aircraft and will last for three calendar months.
50.4.1
ASSESSMENT METHOD.   During ORD, assessment will be made by a joint AFSOC/SPO/contractor team.  The purpose of this team will be to evaluate RM performance as it relates to the ORD requirement of the AC-13OU specification.  The responsibilities of these teams will be as follows:

a. Determine RM data collection requirements.

b. Validate, assess, and classify RM data.

c. Analyze data for areas of significant operational, maintenance or logistics impact.

d. Censor data based on relevance to operational usage, corrective action and accuracy.

e. Determine the status of AC-13OU RM based on specification requirements and growth curves.

f. Determine areas where corrective action is necessary, and establish plans and procedures for implementing and validating approved corrective actions.

g. Make recommendations for the implementation of the warranty clauses of the contract.

h. Perform other RM related function as requested by the SPO, the contractor, or the using command.

i. Review Appendix V for consistency with AFM 300-4 and MODAS G063.

50.4.2
DATA COLLECTION.  The Air Force Maintenance Core Automated Maintenance System (CAMS) will be the primary data collection systems for ORD.  The basic collection, compilation, and analysis of data will be performed by the Air Force and the Contractor.  The data system will be supplemented by other mechanized or manual means as necessary.

50.4.3
SPECIFICATION COMPLIANCE (General).  During the ORD, RM parameter definitions shall be consistent with paragraphs 5O.5.1 and 50.5.2 below.

50.5
PARAMETER CALCULATIONS.

50.5.1
RELIABILITY.

50.5.1.1
MISSION RELIABILITY (MR).  During QTE , the MR requirement shall be verified by analysis of QTE and ORD data.  MR analysis during QTE shall use the Contractor developed and approved Mission Reliability Math model.  The QTE MR requirement shall be derived from the growth curve equation based on the aircraft flight hours accumulated through the QTE data cut-off point.  MR for operational aircraft (ORD) shall be calculated using the criteria in the remainder of this section.  The operational MR requirement shall be derived from the growth curve equation based on the aircraft flight hours accumulated from first aircraft delivery to the user's location through the data cut-off point.

50.5.1.1.1
GENERAL.  MR is the probability that a scheduled mission will be completed without experiencing an on-equipment failure or performance degradation that would result in an air or ground abort.

50.5.1.1.2
AIR ABORT (AA).  AA is any on-equipment failure or performance degradation occurring during flight that results in an unscheduled landing.

50.5.1.1.3
GROUND ABORT (GA).  GA is any on-equipment item failure or performance degradation which prevents takeoff within 15 minutes of the first scheduled takeoff time of the mission and which is discovered after aircrew arrival at the aircraft.

50.5.1.1.4
MISSION DEVIATION (MD).  MD includes the following:   (1) any on-equipment item failure or performance degradation that does not meet the classification of an AA or GA and prevents the aircraft from successfully completing all mission objectives; or (2) takeoff delay in excess of 30 minutes due to maintenance at other than the first takeoff of the mission.

50.5.1.1.4.
 The mission reliability data will be recorded by the aircrew during maintenance debriefings. As a minimum, the five following mission effectiveness categories will be used and applied to each mission attempted:

a. Mission flown as briefed

b. Mission Deviation (MD)

c. Air Abort (AA)

d. Ground Abort (GA)

e. Flown as briefed and additional evaluations performed.

50.5.1.1.4.2
Missions significantly changed after the first takeoff for other than required maintenance will be coded according to the condition of the aircraft and the effect upon the remaining scheduled mission objectives at the point mission change occurred. Weather, physiological, and higher authority are examples of causes for deletion or changes for other than required maintenance.

50.5.1.1.4.3
The Mission Essential Subsystem Lists (MESLs) and the Minimum Equipment List (MEL) baselined during flight testing will be used as the primary source for coding abort or MD.  However, the coding of a mission as an abort or deviation shall not be limited to the MESLs if pilot judgment indicates that a safety of flight condition would be created if the mission were continued as planned.

50.5.1.1.4.4
Only one unsuccessful mission category will be assessed on any given mission.  For example, a mission which suffers a takeoff delay, then subsequently suffers an AA, will be assesed one or the other for MR.

50.3.4.1.1.5
METHOD OF CALCULATION.


MR = 1 -


(AA + GA + MD)




(Total Missions Flown + GA)


where:


AA is the sum of all missions coded as air abort


GA is the sum of all missions coded as ground abort


MD is the sum of all missions coded as mission deviation.

50.5.1.2
MISSION FLYING HOURS BETWEEN FAILURES (MFHBF).  The MFHBF requirement shall be verified by analysis of QTE and ORD data. The 90 percent lower confidence limit (chi-squared) of the test derived MFHBF shall equal or exceed the specification requirement. The definition of failure is contained in paragraph 50.6.1.1. The following equations shall be used to compute test derived MFHBF:


MFHBF =
Cumulative Aircraft Fleet Flying Hours

(Point Value)
Total Number of Relevant Failures


MFHBF =
2 X (Cumulative Aircraft Fleet Flying Hours)

(Lower 90%
x2
.1,
2F+2


Confidence Limit)


Where:


F = total number of relevant failures


x2
.1,
2F+2 =
Chi-squared value corresponding to a 10% probability of the tail of the cumulative chi-squared distribution.

50.5.1.3
MEAN FLYING HOURS BETWEEN UNSCHEDULED MAINTENANCE (MFHBUM).  The MFHBUM requirement shall be verified by analysis of QTE and ORD data. The 90 percent lower confidence limit (chi-squared) of the test derived MFHBUM shall equal or exceed the specification requirement.  The definition of unscheduled maintenance events is contained in paragraph 50.6.1.2.  The following equation shall be used to compute test derived MFHBUM:


MFHBUM =
Cumulative Aircraft Fleet Flying Hours

(Point Value)
Total Number of Relevant Unscheduled


Maintenance Events


MFHBUM =
2 X (Cumulative Aircraft Fleet-Flying Hours)

(Lower 90%
x2
.1,
2U+2


Confidence Limit)


Where:


U = total number of relevant unscheduled maintenance events


x2
.1,
2U+2 =
Chi-squared value corresponding to a 10% probability of the tail of the cumulative chi-squared distribution.

50.5.1.4
MEAN FLYING HOURS BETWEEN UNSCHEDULED REMOVALS (MFHBUR).  The MFHBUR requirement shall be verified by analysis of QTE and ORD data. The 90 percent lower confidence limit (chi-squared) of the test derived MFHBUR shall equal or exceed the specification requirement. The definition of unscheduled removals is contained in paragraph 50.6.1.3. The following equation shall be used to compute test derived MFHBUR:


MFHBUR =
Cumulative Aircraft Fleet Flying Hours

(Point Value)
Total Number of Relevant Unscheduled Removals


MFHBUR =
2 X (Cumulative Aircraft Fleet-Flying Hours)

(Lower 90%
x2
.1,
2U+2


Confidence Limit)


Where:


U = total number of relevant unscheduled removals


x2
.1,
2U+2 =
Chi-squared value corresponding to a 10% probability of the tail of the cumulative chi-squared distribution.

50.5.2
MAINTAINABILITY.

50.5.2.1
MAINTENANCE MANHOURS PER FLYING HOUR (MMH/FH).  The MMH/FH requirement shall be verified by analysis of QTE and ORD data. The definition of relevant MMH is contained in paragraph 50.6.2.2.  The following equation shall be used to compute the test derived MMH/FH.

MMH/FH =
Total on and off equipment unscheduled relevant maint manhours

Cumulative Aircraft Fleet Flying Hours

50.5.2.2
MEAN TIME TO REPAIR (MTTR).  The MTTR requirement shall be verified by analysis of QTE and ORD data.  The definition of relevant maintenance clock time and relevant maintenance events are defined in paragraphs 50.6.2.3 and 50.6.3.7.  The following equation shall be used to compute the test derived MTTR:

MTTR =
Total on-equipment unscheduled relevant maintenance clock time

Total Number of Relevant Unscheduled Maintenance Events

50.6
DEFINITIONS.

50.6.1
RELIABILITY.  The following definitions will be used to address the RM requirements of the AC-130U modification, an required by sections 50.2, 50.3, and 50.4.  Prior to assessments described in sections 50.3 and 50.4, the JRMET (see 50.3.2) will review all annotated maintenance codes (i.e., How Mals, Type Maintenance, Action Taken, etc.) to ensure they are consistent with the most current versions of AFM 300-4 and Modas (GO63).  If any listed codes have been changed (deleted, superseded or replaced) the JRMET will revise the specification definition IAW the most current codes. The overall objective will be to provide for consistency in data reporting requirements, along with ensuring that the intent or scope of the appropriate definition is not changed or altered.

50.6.1.1
FAILURE.  A failure is defined as any maintenance event with a Type 1 How Malfunction Code (AFLCR 66-15), except as noted below, in conjunction with selected Action Taken Codes.  Failures are those maintenance events which meet the following criteria:

a. Any Type 1 How Malfunction Code in combination with Action Taken Code F (Repair), K (Calibrated-Adjustment Required), L (Adjust), X (Test, Inspect, Service) or Z (Corrosion Repair) at the five-digit Work Unit Code (WUC) level.

b. Any Type 1 How Malfunction Code in combination with Action Taken Codes P (Remove) or R (Remove/Replace) at the P or R at the five-digit WUC level, provided the item was not found serviceable at the intermediate level bench check station.

c. How malfunction codes 672 (Built-in-Test (BIT) False Alarm) or 813 (No Defect - Indicated Failure Cause by Associated Software) in combination with type maintenance code B (unscheduled), S (Special Inspection), or Y (Aircraft Transient Maintenance).

50.6.1.2
UNSCHEDULED MAINTENANCE.  Unscheduled maintenance events (Type maintenance - B) are the sum of on-aircraft maintenance events of the four types listed below:

a. Failures (described in paragraph 50.4.1.1)

b. Induced maintenance events

c. No defect maintenance events

d. Type 1 How Malfunction Codes with G Action Taken Codes.

50.6.1.2.1
INDUCED MAINTENANCE EVENTS.  Induced maintenance events are those which meet the following criteria:

a. Any Type 2 How Malfunction Code in combination with Action Taken Code of F (Repair), K (Calibrated-Adjustment Required), L (Adjust) or Z (Corrosion Repair)at the five-digit WUC level.

b. Any Type 2 How Malfunction Code in combination with Action Taken Code of P (Remove) or R (Remove/Replace) at the five-digit WUC level, provided the item was not found serviceable (B Action Taken Code) at the intermediate level bench check station.

c. For Type 2 How Malfunction Code in combination with G Action Taken Codes at the five-digit WUC level, a Type 2 failure occurrence is no more than one of these combinations per JCN for each WUC.

d. The criteria describing a failure events and the accumulation of failures at the two-and-three-digit WUC levels are the same as listed above.  To clarify the counting of G Action Taken Failure Event, they are limited to a count of one per JCN for each two-or-three-digit WUC for which failure occurrences are being summed.

e. The following Type 2 How Malfunction Codes will not be used in the calculation of unscheduled maintenance:  069 (Flame out), 086 (Improper Handling), 198 (contaminated Fuel), 201 (Contaminated Oil), 210 (Servicing with improper grade/type of fuel  or oil), 230 (Dirty), 303 (Bird damage), 478 (Rays-rubber damage), 479 (Combat damage), 480 (Aircraft accident), 481 (Exposure to fire extinguishing agent), 482 (Excessive G's), 698 (Faulty card, tape, program or disc), 731 (Battle damage), 944 (Update or verification of program/software load), and 948 (Operator error).  The following Type 2 How Malfunction Codes will be reviewed on a case-by-case basis for relevancy:  116 (Cut), 167 (Tension or torque incorrect), 301 (Foreign object damage), 476 (Damaged by solid foreign object (metal, stone)), 477 (damaged by semi-solid foreign object (ice)), 553 (Does not meet spec, drawing or other conformance requirements), 602 (Failed or damaged due to malfunction of associated equipment), 874 (Storage damage or  deterioration), and 942 (Illegal operation or address).

50.6.1.2.2
NO DEFECT MAINTENANCE EVENTS.  No defect maintenance events are Type 6 How Malfunction Codes (except 672 - BIT False Alarm; 800 - No Defect - Facilitate Other Maintenance; 813 - No Defect - Indicated failure caused by associated software) with any Action Taken Code.

a. The following Type 6 How Malfunction Codes will not be used in the calculation of unscheduled maintenance:  002 (Servicing), 632 (Expended  (thermal battery, fire extinguisher etc)), 804 (No defect-remove for scheduled maintenance, mod or reliability assessment), 866 (Expiration of maximum time, engines, modules or components (T.O. directed)), 867 (Transfer time limit), 872 
(removed during aircraft programmed depot maintenance), 875 (Removed for reuse (cannibalization)), 876 (Non-technical order directed removal), 877 (T.O. identified components), 878 (Removal to perform scheduled/special inspection), 879 (Expiration of maximum cycles/sorties for engines, modules or components (T.O. directed)), and 880 (Opportunistic maintenance removal).  The following Type 6 How Malfunction Codes will be reviewed on a case-by-case basis for relevancy:  300 (Foreign object damage), 805 (No defect-pre/post alert reprogramming), 806 (No defect-Routine/emergency/special programming), 812 (No defect-indicated defect caused by associated equipment malfunction), 870 (Removal for research, test or diagnostic event), and 881 (removal to perform minor inspection (borescope-T.O. directed).

50.6.1.2.3
G ACTION TAKEN CODE OCCURRENCE.  The following Type 1 maintenance events will not be considered in the calculation of inherent mean flying hours between failure, but will be used in the calculation of corrective flying hours time between unscheduled maintenance:

a. Type 1 How Malfunction Codes in combination with G (repair/replace minor parts) Action Taken Code at the five-digit WUC level, a Type 1 failure event is no more than one of these combinations per Job Control Number (JCN) for each WUC.

b. The criteria describing a failure event and the accumulation of failures at the two-and-three-digit WUC levels are the same as listed above.  To clarify the counting of G Action Taken Failure Occurrences, they are limited to a count of one per JCN for each two-or-three-digit WUC for which failure events are being summed.

50.6.1.3
UNSCHEDULED REMOVALS.  An unscheduled removal is constituted by all on-equipment maintenance events coded with Action Taken Codes P or R and any relevant Type 1, 2, or 6 How Malfunction Code (as defined in paragraphs 50.6.1.1 and 50.6.1.2 and subparagraphs).

50.6.1.4
RELEVANT MAINTENANCE EVENTS.  Maintenance events expended in direct support of QT&E/QOT&E or ORD tasks; technical order validation, maintainability demonstration, repair of test instrumentation, etc., shall not be counted as maintenance events.

50.6.2
MANTAINABILITY.

50.6.2.1
MAINTENANCE MANHOURS (MMH).  MMH are those expended in the accomplishment of all on and off equipment unscheduled maintenance activities and product improvement on Time Compliance Technical Orders (TCTO). The MMH will exclude time charged to the precision measuring laboratory, SE, life support and transient work center.

50.6.2.2
CHARGEABLE MAINTENANCE MANHOURS (MMH).  MMH will be chargeable as follows:

a. Personnel dispatched to observe maintenance for training or evaluation will not be included as part of the crew in the applicable maintenance documentation.

b. Personnel in training status who are dispatched to perform the maintenance tasks as members of the repair crew will be counted and their manhour expenditures documented accordingly.

c. All manhours expended on deferred maintenance will be documented and counted except those expended by the contractor to bring the aircraft to the contract specified test configuration when such actions are the result of late equipment deliveries, programmed configuration changes (excluding time compliance directives), etc.

d. Manhours expended solely on test instrumentation which is not part of the proposed or anticipated final production configuration will not be counted.

e. Manhours spent researching TOs, manuals, etc., will be counted if directly related to the specific maintenance task.

f. Manhours expended accumulating tools necessary to accomplish maintenance tasks will be counted.  In addition, manhours expended gaining access for maintenance will be counted/chargeable.

g. Manhours expended in transportation to and from the job, not to exceed 0.5 hours round trip per man; delays at the job, not to exceed 0.3 hours per man; the actual repair and cleanup directly related to the task will be counted. The number of military vehicles used by ORD maintenance and supply personnel for transportation purposes will be limited to the quantity allocated to the using command's test site based in accordance with the table of allowance. The table of allowance will be updated to reflect the effect on the squadron.

h. Maintenance debriefing manhours will not be counted unless done at the aircraft an part of the trouble-shooting or trouble analysis portion of the task.

i. Manhours expended on cannibalizations will be counted.

j. Manhours expenditure will be counted to the nearest 1/10th hours.

k. Manhours expended in direct support of tasks, e.g., technical order verification, repair of test instrumentation, will not be used for evaluations of maintainability.

l. If an item is damaged or maintenance errors are induced by item design complexity, by poor design practice, or by following established procedures that allow improper maintenance (electrical leads that can easily be reversed, etc.), manhours will be chargeable.

50.6.2.3
MAINTENANCE CLOCK TIME.  The maintenance time, in clock hours, required to perform an on-aircraft unscheduled maintenance event.

50.6.2.3.1
CHARGEABLE MAINTENANCE CLOCK TIME.
a. Maintenance clock hours begin when the maintenance crew arrives at the aircraft. Clock hours end when the task has been completed including replacement of access panels/doors/equipment and clean up.

b. Delays at the job, exceeding 10 minutes will not be chargeable.

c. Maintenance time expended in direct support of tasks, e.g., technical order verification, repair of test instrumentation, will not be chargeable.

d. Maintenance time expended solely on test instrumentation which is not part of the proposed or anticipated final production configuration will not be chargeable.

e. Maintenance time expended on cannibalization will be chargeable.

f. Maintenance clock hours expended on TCTO and TCD will not be chargeable for MTTR calculations.

g. Maintenance time spent researching TOs, manuals, etc., is chargeable, if directly related to the specific maintenance task.

h. Clock time for maintenance debriefing will not be chargeable, unless done at the aircraft for purposes of the trouble-shooting or trouble analysis portion of the task.

i. If an item is damaged or maintenance errors are induced by item design complexity, poor design practice or by following established procedures that allow improper maintenance (electrical leads that can easily be reversed, etc.), the maintenance clock time will be chargeable.

50.6.3
GENERAL

50.6.3.1
MATURITY.  Maturity is defined, for the purposes of RM development, as occurring when the AC-130U fleet has accumulated 15,000 flying hours.

50.6.3.2
SYNONYNOUS TERMS.  The base level maintenance, the terms "line," "on-equipment," and "organizational level" maintenance are used synonymously, as are the terms "shop," "off-equipment," and "intermediate level."

50.6.3.3
SORTIE. For purposes of calculating parameters using the number of sorties as a factor, a sortie begins when the aircrew arrives at the aircraft and ends when:

a. The specific aircraft experiences a GA.

b. The aircraft lands and (1) the engines are stopped, or (2) the aircraft is on the surface for five minutes, or (3) a change is made in the crew.

The flight hours associated with a sortie begin when the pilot releases the brakes with the intent to takeoff and ends after the aircraft has landed and (1) the engines are stopped, (2) the aircraft is on the surface for five minutes, or (3) a change in crew is made.

50.6.3.4
MISSION.  For the purpose of determining quantitative RM measurements, a mission is defined as a preplanned sequence of one or more sorties flown by one aircraft against an assigned mission number.

50.6.3.5
NUMERICAL ACCURACY.  All numerical values, both predicted and demonstrated will be rounded to the nearest unit shown below:


PARAMETER
UNIT OF MEASURE
NUMERICAL ACCURACY
a. Mission Reliability
Percent
XX.XX

b. MFHBF
Flying Hours
X.XX

c. MFHBUM
Flying Hours
X.XX

d. MFHBUR
Flying Hours
X.X

e. MMH/FH
MMH/FH
XX.X

f. MTTR
Clock Hours
X.X

50.6.3.6
MAINTENANCE ACTION.  A maintenance action is an individual maintenance task that occurs as a result of any specific anomaly. A maintenance event will always include one or more maintenance actions. A maintenance task coded with How Malfunction Code 800 (removed to facilitate other maintenance) would be an example of a maintenance action which would be part of a maintenance event.

50.6.3.7
MAINTENANCE EVENT.  A maintenance event describes all the individual maintenance actions associated with a specific anomaly. For the purposes of analyzing flight test and operational data, the following rules apply to maintenance events:

a. Each maintenance event is assigned a unique JCN, and each JCN can only count as one maintenance event.

b. Each maintenance event can only be categorized with one type of maintenance (unscheduled, preventive, etc.).

c. Any given maintenance event will only be counted as one type of malfunction.

d. Each maintenance event will be assigned a "lead" WUC. The maintenance event will then be assigned to the lead WUC for calculation of the RM parameters.

50.6.3.8
LEAD WORK UNIT CODE (WUC).  The lead WUC is the WUC of the specific item which caused the specific maintenance event. For the purpose of analyzing flight test and operational data, the lead WUC for a maintenance event will be the maintenance action with units produced equal to or greater than one and the highest rank based on the following criteria:

a. First Priority (in order): Type 1, Type 2, or Type 6 How Malfunction Codes.

a. Second Priority (in order); R, P, Q, F, G, L, K, Z, V, H, J, or Y Action Taken Codes. Action Taken Codes T, U, and E will not be used to determine lead WUC.

b. Designation of lead WUC code can only be applicable to AC-13OU modification.

The JRMET and/or the Air Force/contractor evaluation team will make the final determination of lead WUC.

APPENDIX VI

INSTALLED PERFORMANCE REQUIREMENTS FOR AC-130 DAS TC "VI
Installed Performance Requirements for DAS" \f A \l "1" 
(THIS APPENDIX IS CLASSIFIED)

UNCLASSIFIED ONLY:


(This version of Appendix VI (Unclassified) was contractually incorporated by P208.  It fully supersedes the P200 version of this same Appendix.)

PRIME ITEM DEVELOPMENT SPECIFICATION (PIDS)

Specification CP130UA01

SCN 14, Dated 9 Jan 1992

60.1.5.1 (U)
Active Radar Frequency Countermeasures (RFCM).  The RFCM active countermeasures system, when installed on an AC-130U, shall have the capability to generate the appropriate RF countermeasures signals over the frequency range as specified in 60.5.1.8 against the threat weapons systems described in Appendix I.  The system shall generate the RF transmissions with the techniques generators, amplifiers, high power RF sources, etc., with all the associated power supplies contained within.
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