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1.0  Scope

1.1
IDENTIFICATION

This System Specification establishes the top-level technical performance, design, development, integration, and verification requirements for the C-130 Avionics Modernization Program (AMP) system. All elements and configuration items of the C-130 AMP system shall comply with the requirements delineated herein. Requirements for the Common Avionics Architecture for Penetration (CAAP) are identified with bolded text.

1.2
System Overview

The primary purpose of the C-130 AMP is to provide an upgrade of the avionics suite in 15 C-130 Mission Design Series (MDS) aircraft currently operating in the Air Force inventory without degrading existing capability. The AMP system shall not degrade the existing capability of any AMP modified MDS as defined by the specifications relevant to each MDS provided in Appendix E to this specification. The term “existing capability” pertains to the functionality of the retained aircraft systems and the ability to execute the same missions to the same performance levels, as the aircraft was capable of performing prior to the AMP modification. Changes to aircraft and aircraft subsystem operation and monitoring resulting from the AMP installation shall not degrade the existing capability. These MDS include (a) one series of C-130E aircraft, (b) four series of C-130H aircraft, (c) five special-purpose C-130 aircraft types operated by the Air Combat Command (ACC), Air National Guard (ANG), Air Material Command (AMC), and Air Force Reserve (AFR), and (d) five unique special-purpose aircraft types operated by the Air Force Special Operations Command (AFSOC).

The C-130 AMP will increase the reliability and survivability of the Air Force C-130 aircraft fleet. The C-130 AMP system specified herein addresses the major upgrade areas necessary for continuing, long-term Air Force operation of C-130 aircraft in the global arena: (1) Reliability/Maintainability/ Supportability, (2) Global Air Traffic Management (GATM)/Navigation/Safety (Nav/Safety), (3) Special Operations, and (4) Training.

The C-130 AMP will be accomplished by:

a.
Replacing or adding the equipment and functionality required to reduce cockpit crew manning; enhance system operation; improve reliability, maintainability, and supportability; and reduce the number of C-130 configurations;

b.
Performing a comprehensive cockpit/avionics modernization program that replaces or adds the equipment and functionality needed to meet GATM/NavSafety requirements;

c.
Enhancing Special Mission Aircraft capabilities through the addition of equipment and functionality needed to support Enhanced Situational Awareness (MC-130E, MC-130H, AC‑130H, and AC-130U) and improved terrain following and avoidance (MC-130H and MC‑130E); and 

d.
Establishing a total C-130 AMP training program, covering both aircrew and maintenance personnel, that addresses all aspects of the C-130 AMP conversion process. The training system modification will be conducted through current and future contracts.

1.3
Document Overview

This System Specification specifies the functional and performance requirements for the C-130 AMP system. Additionally, this System Specification specifies general requirements for the design characteristics, internal interfaces, external interfaces, documentation, logistics, quality factors, and qualification standards.

This System Specification is composed of six major sections and supporting appendices as follows:

Section 1
SCOPE – Identifies the C-130 AMP system and its fundamental purpose;

Section 2
REFERENCED DOCUMENTS – Provides a listing of both Government and non-Government documents directly referenced in this System Specification;

Section 3
SYSTEM REQUIREMENTS – Identifies the performance characteristics, design and construction characteristics, internal interfaces, external interfaces, documentation, logistics, personnel, and training requirements for the C-130 AMP system;

Section 4
QUALIFICATION PROVISIONS – Specifies the testing and verification requirements, at the system level, necessary to verify that the system requirements of Section 3 have been satisfied;

Section 5
REQUIREMENTS TRACEABILITY – Traces each system requirement to the United States Air Force requirements;

Section 6
NOTES – Contains general information to aid in the understanding of this System Specification, including acronyms, abbreviations, glossary, and background information.


APPENDICES – The appendices are arranged as follows:


A – SRD CROSS-REFERENCE MATRIX;


B – OBJECTIVES TRACEABILITY;





D – GOVERNMENT-FURNISHED PROPERTY;


E – MDS CURRENT CAPABILITIES;


F – ACRONYM LIST;


G – SPECIFICATION TREE;










1.4
Specification Structure

The C-130 weapon system shall be characterized by three (3) components:

1.
The Air Vehicle component;

2.
The Integrated Logistics Support component; and

3.
The Integrated Training System component

The performance requirements for the complete system are specified in this document. Specifications, as described in Figure 1, shall further define each of the three components.

1.5
ADDITIONAL requirements

This specification incorporates the requirements of the System Requirements Document (SRD) that was provided in Attachment 11, Section J, of the C-130 Avionics Modernization Program Request for Proposal (RFP). This specification also incorporates 80 of the 98 objectives that were provided in Attachment 3 of Section L of the RFP.
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Figure 1.  MDS Specification Tree

In certain instances, this specification requires functionality and performance that exceeds both the technical baseline and the objectives. 

2.0  Referenced Documents

2.1
Applicability

The following documents form a part of this specification to the extent specified herein. Documents that do not have version designations shall be the existing version at the time of C-130 AMP program RFP release for new or modified equipment. For non-development items, document version designations shall be the issue in effect at the time of original hardware design. In the event of conflict between the documents referenced herein and the contents of this Specification, the contents of this Specification shall be considered the superseding requirement.

2.2
Government Documents

2.2.1
Specifications, Standards, and Handbooks

SPECIFICATIONS:

MIL-A-8243D
Anti-icing and Deicing-defrosting Fluids

MIL-C-5809G
Circuit Breakers, Trip-free, Aircraft, General Specification for

MIL-C-87252B
Coolant Fluid, Hydrolytically Stable

MIL-E-5400
Electronic Equipment, Aerospace, General Specification for

MIL-G-3056F
Gasoline, Automotive, Combat

MIL-H-5606G
Hydraulic Fluid, Petroleum Base; Aircraft; Missile and Ordnance

MIL-H-6083F
Hydraulic Fluid, Petroleum Base, for Preservation and Operation

MIL-L-7808J
Lubricating Oil, Aircraft Turbine Engine, Synthetic Base

MIL-M-12218C
Monobromotrifluoromethane (Liquefied) Technical Grade for Fire Extinguishing 

MIL-PRF-15160H
Fuses: Instrument, Power, and Telephone, General Specification for 

MIL-PRF-38804C
Time Compliance Technical Orders – Preparation 

MIL-T-5624T
Turbine Fuel, Aviation, Grades JP-4, JP-5, and JP-5/JP-8 ST

MIL-T-83133D
Turbine Fuel, Aviation, Kerosene Types, NATO F-34 (JP-8) and NATO F‑35

SAE-AS-50881
Wiring, Aerospace Vehicle

90-MMC/MMH-009-AFCS
Segment Specification for the Automatic Flight Control System

STANDARDS:

MIL-STD-129M
Standard Practice for Military Marking

MIL-STD-188C
Military Communication System Technical Standards

MIL-STD-461
Electromagnetic Interference Control

MIL-STD-464
Electromagnetic Environmental Effects Requirements for Systems

MIL-STD-704A
Aircraft Electric Power Characteristics

MIL-STD-704B
Aircraft Electric Power Characteristics

MIL-STD-704C
Aircraft Electric Power Characteristics

MIL-STD-704D
Aircraft Electric Power Characteristics

MIL-STD-704E
Aircraft Electric Power Characteristics

MIL-STD-810
Environmental Engineering Considerations and Laboratory Tests

MIL-STD-882D
System Safety Program Requirements

MIL-STD-1472
Human Engineering

MIL-STD-1787
Aircraft Display Symbology

HANDBOOKS:

AFSC DH 1-4
Electromagnetic Compatibility

MIL-HDBK-454
Standard General Requirement for Electronic Equipment

MIL-HDBK-505
Definitions of Item Levels, Item Exchangeability, Models, and Related Terms

MIL-HDBK-87213
Electronically/Optically Generated Airborne Displays

2.2.2
Technical Orders, Regulations, and Instructions

TECHNICAL ORDERS:

00-5-16
Automated Computer Program Identification Number System (ACPINS)

1-1A-14
Installation Practices for Aircraft Electrical and Electronic Wiring

1-1H-39
Aircraft Battle Damage Repair – General

1-1B-40
Weight and Balance Data

1-1B-50
Basic Technical Order for USAF Aircraft Weight and Balance

1C-130“X”-5
Basic Weight Check List and Loading Data (X denotes 130 Model)

1C-130-101

1C-130A-1-1*
Implementation of C-130 Series AIRCRAFT Usage Report C-130

C-130E MDS Technical Order (CD)

1C-130B-1*

1C-130B-1-1
C-130E MDS Technical Order (CD)

C-130E MDS Technical Order (CD)

1C-130E-1-2

1C-130B-1-4

1C-130B-2-7

1C-130B-2-8*

1C-130B-2-8-1*

1C-130B-2-14*

1C-130H-2-33*

1C-130H-2-23*
C-130E MDS Technical Order (CD)

C-130E MDS Technical Order (CD)

C-130E MDS Technical Order (CD)

C-130E MDS Technical Order (CD)

C-130E MDS Technical Order (CD)

C-130E MDS Technical Order (CD)

C-130E MDS Technical Order (CD)

C-130E MDS Technical Order (CD)

1C-130H-2-34*
C-130E MDS Technical Order (CD)

1C-130B-6CL-1

1C-130H-1*
C-130E MDS Technical Order (CD)

C-130H MDS Technical Order (CD)

1C-130(H)B-1
C-130E MDS Technical Order (CD)

1C-130H-1-4*
C-130E MDS Technical Order (CD)

1C-130H-2-22*
C-130E MDS Technical Order (CD)

1C-130H-1
C-130H1 MDS Technical Order (CD)

1C-130H-2-99
C-130H1 MDS Technical Order (CD)

1C-130(K)H-1
C-130H2 MDS Technical Order (CD)

1C-130H-2-6*
C-130H1 MDS Technical Order (CD)

1C-130(K)H-1
C-130H3 MDS Technical Order (CD)

1C-130H-2-15
C-130H1 MDS Technical Order (CD)

1C-130(III)-1 Partial
EC-130E MDS Technical Order (Commando Solo [ABCCC])

1C-130E(H)-1
EC-130E MDS Technical Order (Commando Solo [ABCCC])

1EC-130(H)(RF)-1
EC-130H MDS Technical Order (Compass Call MDS)

1C-130(H)H-1
HC-130N MDS Technical Order (Combat Rescue)

1C-130(H)N-1
HC-130N MDS Technical Order (Combat Rescue)

1C-130(H)H-1
HC-130P MDS Technical Order (Combat Rescue)

1C-130(L)H-1

1C-130(A)H-1

1C-130(A)H-1-2S-1

1C-130-B-2-8

1C-130(A)-2-8

1C-130(A)H-2-16

1C-130(A)U-1

1C-130(A)U-2-8
LC-130H MDS Technical Order (Ski)

AC-130H MDS Technical Order (Gunship I)

AC-130H MDS Technical Order (Gunship I)

AC-130H MDS Technical Order (Gunship I)

AC-130H MDS Technical Order (Gunship I)

AC-130H MDS Technical Order (Gunship I)

AC-130U MDS Technical Order (Gunship II)

AC-130U MDS Technical Order (Gunship II)

1C-130(A)U-2-14
AC-130U MDS Technical Order (Gunship II)

1C-130(A)U-2-16

1C-130(A)U-6CL-1
AC-130U MDS Technical Order (Gunship II)

AC-130U MDS Technical Order (Gunship II)

1C-130(M)E-1

1C-130B-2-8

1C-130(M)E-2-8

1C-130(M)H-1

1C-130(M)H-2-8

1C-130(M)H-6CL-1

1C-130(M)P-1

1C-130(H)H-2-11 
MC-130E MDS Technical Order (Combat Talon I)

MC-130E MDS Technical Order (Combat Talon I)

MC-130E MDS Technical Order (Combat Talon I)

MC-130H MDS Technical Order (Combat talon II)

MC-130H MDS Technical Order (Combat talon II)

MC-130H MDS Technical Order (Combat talon II)

MC-130P MDS Technical Order (Combat Shadow)

MC-130P MDS Technical Order (Combat Shadow)

(*)Denotes documents applicable to more than one MDS – Applicability by MDS and aircraft serial number is listed in each TO.

REGULATIONS:

AFOSH 48-8
Controlling Exposure to Hazardous Materials

AFOSH 48-19
Hazardous Noise Program

AFR 71-4
Packaging and Handling of Dangerous Materials for Transportation by Military Aircraft

Federal Aviation Regulation Part 25 
Airworthiness Standards Transport Category Airplanes 

Federal Aviation Regulation (FAR)
Part 121, Appendix M

INSTRUCTIONS:

AFI 10-703
Electronic Warfare Integrated Reprogramming Requirement

AFI 11-202, Vol. 3
General Flight Rules

AFI 11-231
Computed Air Release Point Procedures

AFI 11-2C‑130
Operations Procedures, C-130 Aircrew Training

AFI 33-118
Radio Frequency Spectrum Management

AFI 33-203
Emission Security

AFI 63-1201
Operational Safety, Suitability and Effectiveness (OSS&E) Certification Process

2.2.3
Requirements Documents 

ASC-GRM-9001
C-130 AMP System Requirements Document (SRD) – Final Version 

D697899
Operational Requirements Specification, Traffic Alert and Collision Avoidance System 

2.2.4
Other Government Documents, Drawings, and Publications

AC 20-130A
FAA Advisory Circular 20-130A, Airworthiness Approval of Navigation or Flight Management Systems Integrating Multiple Navigation Sensors

AC20-140
Approval of Aircraft Data Communications Systems

AC 90-96
FAA Advisory Circular, Approval of U.S. Operators and Aircraft to Operate under Instrument Flight Rules (IFR) in European Airspace Designated for Basic Area Navigation (BRNAV/RNP-5)

AC120-29
Criteria for Approval of Category I and III Weather Minimum for Approach

AC120-40
Airplane Simulation Qualification

AFM 33-120
Radio Frequency (RF) Management

Code Fed Regs Title 14
Code of Federal Regulations, Aeronautics and Space

AFSSI 5020
Remanence Security, dated 20 August 1996.

AFSSI 5024
The Certification and Accreditation (C&A) Process

AFSSM 7011
Emission Security Countermeasures Reviews

AFTO Form 151A
Individual C-130 Aircraft Usage Log

ASC/ENFC-96-01
Interface Document, Lighting, Aircraft, Interior, Night Vision Imaging System (NVIS) Compatible



CFR Parts 100-178
Civil Aeronautics Board, Tariff 6D, Title 49 CFR Parts100-178

DII-COE
Defense Information Infrastructure – Common Operating Environment

JSSG 2001
DOD Joint Service Specification, Air Vehicle Guide

JSSG 2010
DOD Joint Service Specification Guides, Crew Systems

NAS 855
Industrial Packaging Standard

OSHA STD 1910.1000
OSHA Technical Manual – Air Contaminants

SNU 84-1
Specification for USAF Standard Form, Fit, and Function (F() Medium Accuracy INU

TM-86-01H
Technical Manual Compliance Requirements 

TSO-C-92
Airborne Ground Proximity Warning Equipment

TSO-C-119
Traffic Alert and Collision Avoidance System (TCAS) Airborne Equipment

TSO-C-123a
Cockpit Voice Recorder System

TSO-C-124a
Flight Data Recorder Systems

TSO-C-129a
Airborne Supplemental Navigation Equipment Using the Global Positioning System

TSO-C-151a
TAWS

Copies of specifications, standards, drawings, and publications required by suppliers in connection with specified procurement functions may be obtained from the contracting officer.

2.3
Non-Government Documents

2.3.1
ARINC Documents

ARINC 604
Guidance for Design and Use of Built-in Test Equipment

ARINC 610
Guidance for Use of Avionics Equipment and Software in Simulators

ARINC 615
Airborne Computer High Speed Data Loader

ARINC 618-2
Air-Ground Character-Oriented Protocol Specification

ARINC 620-2
Data Link Ground System Standard and Interface Specification

ARINC 622
ATS Data Link Applications over ACARS Air-Ground Network

ARINC 635
HF Data Link Protocols

ARINC 653
Avionics Application Software Standard Interface

ARINC 702
Advanced Flight Management Computer System

ARINC 708 
Airborne Weather Radar

ARINC 724B
Aircraft Communications Addressing and Reporting System (ACARS)

ARINC 741
Aviation Satellite Communication System

ARINC 744
Cockpit Printer

ARINC 745-2
Automatic Dependent Surveillance

ARINC 753
HF Data Link System

ARINC 758
Communication Management Unit Mark 2

ARINC 761
Second Generation Aviation Satellite Communication Systems

2.3.2
ICAO Documents

ICAO SARPs
Annex 10
International Standards and Recommended Practices (SARPs), Aeronautical Telecommunications, Annex 10 to the Convention on International Civil Aviation, Montreal, Canada


Volume I. Radio Navigation Aids


Volume III. Part 1 – Digital Data Communication Systems, Part 2 – Voice Communication Systems.


Volume IV. Surveillance Radar and Collision Avoidance Systems

2.3.3
Commercial Standards

ISO 9001
Quality System – Model for Quality Assurance in Design, Development, Production, Installation, and Servicing

ASTM D 3951-98
Standard Practices for Commercial Packaging

Boeing ATS SR&O, Boeing D926T0280
757/767 Air Traffic Service System Requirements and Objectives – Generation 2, Original Release

2.3.4
Other Non-Government Documents

RTCA DO-143
Minimum Operational Performance Standards for Protected-Instrument Landing System Marker Beacon Airborne Equipment

RTCA DO-160
Environmental Conditions and Test Procedures for Airborne Equipment

RTCA DO-177
Minimum Operational Performance Standards for Microwave Landing System (MLS) Airborne Receiving Equipment

RTCA DO-178B
S/W Considerations in Airborne Systems and Equipment Certification

RTCA DO-181
Minimum Operational Performance Standards for Mode S Airborne Equipment

RTCA DO-185A
Minimum Operational Performance Standards for Traffic Alert and Collision Avoidance System II (TCAS II) Airborne Equipment

RTCA DO-192
Minimum Operational Performance Standards for P-ILS Glideslope Airborne Equipment

RTCA DO-195
Minimum Operational Performance Standards for P-ILS Localizer Airborne Equipment

RTCA DO-196
Minimum Operational Performance Standards for Airborne VOR Receiving Equipment Operating Within the Radio Frequency Range of 108-117.95 MHz

RTCA DO-198
Minimum Operational Performance Standards for Airborne MLS Area Navigation Equipment

RTCA DO-212
Minimum Operational Performance Standards for Airborne Automatic Dependent Surveillance Equipment

RTCA DO-219
Minimum Operational Performance Standards for ATC Two-Way Data Link Communications

RTCA DO-220
Minimum Operational Performance Standards for Airborne Weather Radar with Forward Looking Windshear Detection Capability

RTCA DO-229A
Minimum Operational Performance Standards (MOPS) for GPS/WAAS Airborne Equipment

RTCA DO-236
Minimum Aviation System Performance Standards: Required Navigation Performance for Area Navigation

RTCA D0-242
Minimum Aviation System Performance Standards for Automatic Dependent Surveillance Broadcast (ADS-B)

RTCA DO-253
Minimum Operational Performance Standards for Local Area Augmentation System Airborne Equipment

RTCA SC-189/ EUROCAE WG-53 PSG1019E (Final Draft)
Interoperability Requirements for ATS Applications Using ARINC 622 Data Communication Document

RTCA SC-189/ EUROCAE WG-53 P‑PUB-22 (Draft)
Guidelines for Approval of Provision and Use of Air Traffic Services Supported by Data Communications

3.0  System Requirements

3.1
System Definition

The C-130 AMP will consist of the air vehicle modifications, avionics, related facilities, material, software, services, personnel, training, and support required to assure that the system accomplishes the requirements stated herein. The C-130 AMP system and its incorporated subsystems shall not cause a reduction in capabilities existing within the C-130 weapon system prior to the C-130 AMP modification. Current performance for each C-130 Mission Design Series (MDS) is defined in Appendix E. The C-130 baseline as referenced herein, represents the performance and functional capabilities of the C-130 Weapon System prior to the ADD modification.

The C-130 AMP system consists of the following major upgrade areas as defined herein:

a.
Reliability/Maintainability/Supportability;

b.
Global Air Traffic Management (GATM)/Navigation/Safety (Nav/Safety);

c.
Special Operations;

d.
Training.

The C-130 AMP system also includes modifications to the C-130 aircraft (e.g., modifications to the environmental control system, the electrical system, or the aircraft structure) required to meet the requirements specified herein.

The C-130 baseline as referenced herein, represents the performance and functional capabilities of the C-130 Weapon System prior to the AMP modification.

The configuration baseline for each MDS upon which the Contractor has devised the design and production requirement shall be based on release of TCTOs through 28 April 2000. Variations in MDSs from the baseline requires a change shall be provided to the Government for disposition.

3.2
Required States and Modes

The states and modes of operation required for a function are defined in the paragraph where the requirements for the subject function are stated.

3.3
System Capability Requirements

The functional areas of the C-130 AMP system shall be the air vehicle, integrated logistics support, and integrated training system. From the point of view of the operating crew, all C-130 aircraft of a particular MDS shall have a single main instrument panel layout, design, and functionality, regardless of the original MDS design series. Display layouts, controls positions, controls functionality, and display formats shall be of common design. The AMP aircraft cockpit arrangements and functionality shall support combat air delivery worldwide operation by a crew consisting of two pilots and one flight engineer.

The C-130 AMP shall use an open system architecture as defined by the Open System Joint Task Force (OSJTF). Interface definitions shall facilitate future upgrades to the avionics suite by incremental technology insertion.

The AMP system design shall follow an open-system-architecture approach, as defined by the Open System Joint Task Force, defining and controlling functional and physical interfaces to facilitate future upgrades of the avionics suite. The functional and physical interfaces defined and controlled shall include those between the air vehicle, avionics subsystems, internal interfaces with the avionics subsystem, and ground-based training suite. The functional and physical interfaces shall include mechanical, electrical (power and signal), software, cockpit controls/displays (including instrument panels and center console), aircraft sensors and avionics system, engine data signals, environmental [space, weight, cooling, vibration, acoustic shock, Electromagnetic Interference/Electromagnetic Compatibility (EMI/EMC)], lighting, antenna locations, alignment/boresighting provisions, and airframe structure.

The AMP design and integration requirements as defined herein shall provide for interoperability, intra-operability, upgradeability, transportability, software standards compliance, interface standards compliance, supportability, reliability, maintainability, and other entities that support open system applications. The AMP system design shall provide hardware/firmware/software partitioning or similar design features to mitigate system-level impacts of mission-driven proprietary or closed system elements. The integration of closed or proprietary equipment, interfaces, data systems, or functions due to a unique or specific weapon systems requirement shall not force additional closed system or proprietary equipment, interfaces, data systems, or functions in the remaining avionics integration.

Secure or classified AMP data systems shall not be compromised by the open system design approach. The AMP system shall utilize the open-system approach to allow the migration of the Operational Flight Program (OFP) for use in ground-based training systems that utilize identical AMP equipment and interfaces. The AMP system shall use the open system architecture to maintain concurrent ground-based training equipment and air vehicle avionics equipment.

The AMP system design shall provide for growth through the incorporation of open interface standards that allow future weapon-system-specific requirements to be integrated without replacement of Line Replaceable Units (LRUs) or Line Replaceable Modules (LRMs) unless functionally necessary or large-scale changes to the established bus structure.
3.3.1
System Reliability/Maintainability/Supportability

The AMP system maintenance concept shall support worldwide Air Force C-130 operations. The AMP avionics system shall support two-level maintenance using the logistics infrastructure at C‑130 bases that existed prior to the C-130 AMP as a baseline. The AMP system shall not shorten scheduled intervals for depot maintenance of the aircraft as they were defined prior to the C-130 AMP. Scheduled maintenance downtime shall be equal to or less than that for baseline C‑130 aircraft. The C-130 AMP system shall be designed to allow maintenance by Air Force three- and five-skill-level personnel. The AMP modification shall not impose increased scheduled maintenance requirements from the C-130 baseline.

The AMP system shall utilize LRU/LRM packaging to facilitate organizational maintenance.

All like components (same part numbers) shall be directly interchangeable with each other, and from one C-130 AMP aircraft to another. The equipment shall be easily accessible and removable to allow repair and inspection of the aircraft structures. All plug-in modules, connectors, and cannon plugs shall be designed (e.g. mechanically keyed or coded) to prevent incorrect installation. Quick fasteners/disconnects shall be used to allow for rapid removal, replacement, and inspection. The fasteners for LRUs and all cannon plugs shall be self-locking (not requiring safety wire). Unless restricted by aircraft design or Air Force procedure, equipment location shall preclude the need for ladders, maintenance stands, or high-reach support equipment during inspection or on-equipment maintenance. Equipment location shall require only common tools for access and repair activities. Equipment shall adhere to a “one-deep” packaging concept in which access to one LRU/LRM does not require removal of another LRU/LRM. The C-130 AMP avionics system shall provide port access on the data bus for system maintenance status availability to maintenance personnel. All critical components shall be maintainable in an austere environment with minimum support equipment and manpower required.

3.3.1.1
Integrated Diagnostics

The C-130 AMP avionics suite shall incorporate an integrated diagnostics approach that is partitioned into three major elements: (1) pre-flight operational readiness testing, (2) in-flight continuous monitoring and reporting on both a crew-initiated and a periodic basis, and (3) post-flight diagnostic checks.

For newly installed or modified AMP equipment, the AMP system shall incorporate integrated diagnostics to provide system status information and to detect and isolate all faults that degrade C-130 AMP functions. A combination of Built-In Test (BIT), external test equipment, and Technical Order (TO) procedures shall detect and unambiguously isolate 100 percent of all faults to the repairable, adjustable, or replaceable assembly. BIT shall provide a minimum fault isolation capability of 95% to one LRU and 90% to one LRM. The AMP system shall provide a seamless interface to existing, non-AMP diagnostics. BIT shall detect all faults that jeopardize aircraft flightworthiness, personnel safety, and mission completion, and shall issue clear, timely reports on the degree of reduced capability in flight, on the ground, and at startup. The AMP system design shall minimize external test equipment on the flight line and facilitate efficient maintenance. The AMP aircraft shall include a data port to download maintenance data. This fault history data shall be displayed on demand in clear, understandable English for operator/maintenance personnel. False alarms (including Can Not Duplicates [CNDs]) shall be considered failures of the integrated diagnostics system and shall be included in the computation of avionics system reliability (MTBF-I
3.3.1.2
Displays and Controls

The C-130 AMP system displays and controls shall provide the mechanism and interface by which the flight crew manages and controls the operation of the C-130 aircraft at a specific crew station.

Six multiple color Multi-Function Displays (MFDs) shall be installed on the main instrument panel. The pilot and copilot shall each have an identical set of displays. A minimum of nineteen display formats shall be selectable at any time by both the pilot and copilot. The MFDs shall be capable of presenting primary flight information, engine and aircraft system parameters, and information from navigation systems, radar, Traffic Alert and Collision Avoidance System (TCAS), Terrain Awareness Warning System (TAWS), wind-shear detection, defensive systems, and status-reporting systems. The system shall be able to display Instrument Formation Flying System (IFFS), TCAS, TAWS, radar information, and flight plan data from the navigation system concurrently. MFDs shall provide for cross-cockpit (or cross-console) viewing without apparent color shift in symbology or imagery. The system shall provide the crew member with timely feedback (less than 0.5 sec) in response to any command or control input. All electronically and optically generated displays and display system components shall be designed and implemented using MIL-HDBK-87213 as a guide. The design of C‑130 AMP information management and control/display integration shall be guided by JSSG 2010.

The head-down primary flight display shall be endorseable per the process defined in AFI 11-202 Volume 3 and shall be large enough to present simultaneous Attitude Direction Indicator (ADI) and Horizontal Situation Indicator (HSI) in a full (not truncated) format.

Display symbology (MFD and Head Up-Display [HUD]) formats shall be derived from MIL-STD-1787.
The MFDs on all Air Force Special Operations Command (AFSOC) C-130 AMP aircraft shall also support Forward-Looking-Infrared (FLIR) (for AFSOC and air combat command [ACC]), MFDs shall support AFSOC mission requirements.
Two HUDs shall be installed in the C-130 AMP cockpit; one located in front of the pilot and one located in front of the copilot. The HUD shall be endorseable per the process defined in AFI 11-202 Volume 3 as a Primary Flight Display (PFD) and shall allow primary flight information to be viewed by the pilots in a head-up, eyes-out format. The HUD shall be viewable in all operational lighting conditions and when the pilots are flying with Night Vision Goggles (NVGs). The HUD imagery shall be conformal to the external world.

The probability of losing the aggregate display system (excluding the Integrated Standby Instrument System [ISIS]) shall be less than 1  10-6 per flight hour. The probability of presenting any Hazardously Misleading Information (HMI) to the pilot and copilot shall be less than 1  10-9 per flight hour for critical flight information.

Both pilots shall have the ability to display additional information on the HUDs, in a pilot-selectable, flight-mode-specific format, such as formation positioning, aerial delivery information, threat alerts, wind and drift, TCAS information, defensive systems information, and master caution/warning.

Each HUD system shall have the capability to allow each pilot to view the same display data and configuration as presented to the other pilot for cross-cockpit awareness. Each HUD shall project infinity-focused images of symbols into the pilot’s/copilot’s eye box in order to provide PFD data while the pilot/copilot is looking outside the aircraft. The HUD eyebox shall accommodate the central 90% of aircrew population with respect to the multivariate pilot models provided in Figure 2. The eyebox design also shall allow for normal head and body movement without degradation of either pilot’s ability to view all HUD data. The HUD shall accommodate the use of night vision goggles and be located such that, when NVGs are stowed on the helmet, there is no occlusion of HUD symbology. HUD spectral content shall be compatible with NVIS Type I Class B Leaky Green, as defined in ASC/ENFC-96-01.

Inches
Short Sitting Height
Short Legs
Big All
Short Sit/Long Legs
Big Sit/Short Legs

Sitting Height
34.1
35.1
39.2
35.5
38

Eye Height Sitting
29.6
30.6
33.9
30.7
32.9

Shoulder Height
22.3
23.2
25.9
23
24.8

Buttock-Knee Length
22.6
21.7
26.5
25.9
23.3

Knee Height
19.9
19.1
23.8
22.8
21.1

Thumb-Tip Reach
28.4
27.3
34.4
33.2
30.4
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Figure 2.  Multivariate Aircrew Models

The AMP System shall support the side-facing fire control HUD on the AFSOC AC-130H/U as well as the forward-facing pilot HUDs.

Multifunction Control Display Units (MCDU) shall be installed in the cockpit for the pilot and copilot. Installation provisions for MCDU at the Auxiliary Crew Member (ACM) station for operator use in Combat Delivery aircraft shall be provided. Additional MCDUs shall be installed in Special-Mission aircraft for specific operator mission functions. The MCDU shall provide the user interface to control various systems and system components through software.
Communication/Navigation Control Panels (CNCP) shall be installed in the cockpit to provide normal and emergency control of the communication and navigation radios. The CNCP shall also provide the user interface to operate and control the Instrument Formation Flying System (IFFS).

All-Weather Flight Control System (AWFCS) panels shall be installed in the cockpit to provide user interface to the pilot and copilot. Dual sets of panels shall provide each pilot with the full capability to operate the system. Specific AWFCS functions are described in Section 3.3.1.6.

Source Select panels shall be installed in the cockpit to enable the pilot and copilot to select the navigation sensors and computers that provide their respective display information.

Bezel keys on the top and bottom of each MFD shall provide the user interface for controlling the MFD displays. Cursor Control Devices (CCDs) shall be installed in the cockpit to provide the pilot and copilot with an alternate user interface to control MFD displays.

An Aircrew Data Transfer Device (ADTD) shall be installed in the cockpit. Specific functions of the ADTD are described in Section 3.3.1.7.

Control Audio Panels (CAPs) shall be installed in the cockpit and at various operator stations to provide a user interface to control audio input and output to each crew member.

All controls and displays shall be operable by the central 90% of the aircrew population, while seated, as described earlier in Figure 2. The existing design eye, rudder pedals, yoke, and seat location shall not require modification to accommodate the aircrew population described in Figure 2. Displays shall be located so they may be read to the degree of accuracy required by personnel in the normal operating or servicing positions without requiring the operator to assume an uncomfortable, awkward, or unsafe position. Primary flight, navigation, engine, and Cautions, Warnings, and Advisory (CWA) data shall be displayed in the primary field of view, visible from within a 30-deg cone from the design eyebox of each crew member location. The height of the AMP modified instruments panels shall not exceed the current glareshield height. Cockpit displays shall be fully legible in all C-130 lighting conditions from full sunshine to darkness. Full sunshine is 10,000 foot-candles (fC), diffuse ambient and 2000 specular ambient. Darkness is 0.1 fC ambient.

The avionics architecture on all AMP fL combat delivery aircraft shall be optimized to ensure that the aircraft can effectively execute the combat delivery mission throughout the world with a basic cockpit crew of no greater than two pilots and one flight engineer from their respective crew positions. Navigators shall not be required on missions flown by combat delivery aircraft.

An ISIS shall be installed on the main instrument panel in a location that can be easily viewed by either the pilot or copilot. The suite shall be independent of the MFD/HUD display system such that a failure of that system shall not interfere with the operation of the Integrated Standby Instrument Suite (ISIS) instruments. The suite shall indicate, at a minimum, barometric altitude, airspeed, attitude, vertical velocity, and a magnetic compass heading independent of other navigation sources. All standby instruments, which require electrical power, shall have backup power from the battery bus in the event of loss of normal electrical power.

Each of the pilots, Auxiliary Crew Members (ACM), navigator, and Electronic Warfare Officer (EWO) on applicable aircraft, shall be able to control all of the Defensive Systems (DS) equipment from their normal seated crew positions. Master panel(s) for manual control of the Countermeasures Dispensing System (CMDS), Radar Warning Receiver (RWR), and Missile Warning System (MWS) shall be provided. A means shall be provided for the crew to safe the system during air refueling or paratroop drops. The system shall not allow dispensing of expendables while the aircraft is on the ground. There shall be a means to override Weight On Wheels (WOW) for maintenance and munitions handlers to test chaff/flare dispensers on the ground. Chaff and flare modes, including manual or automatic dispensing, shall be controllable by the crew. The DS presentation shall include a Plan Position Indicator (PPI)-format type display with threat symbols displayed in their relative positions around the aircraft. The PPI display shall include both IR and RF threat indications. 
3.3.1.3
Crew Stations

The navigator station formerly existing on combat delivery aircraft shall be referred to as an ACM station. The ACM station shall be unpopulated on combat delivery and the AFSOC AC-130U aircraft. A fully functional dual-crew-position console shall be integrated on the cockpit of all AC‑130H, HC‑130N/P, and MC‑130E/H/P aircraft. This console will be referred to as a Special Mission Crewmember (SMC) station.

AMP ACM and SMC shall utilize common components.

3.3.1.3.1
Auxiliary Crewmember Station

The ACM station shall have Group A provisions but shall be unpopulated with Group B equipment on C-130 AMP combat delivery aircraft. The ACM station on the AFSOC AC-130U shall be modified to remove existing secure communication controls. Standard crew station equipment/capability on all C-130 aircraft with the ACM station shall include lighting, oxygen, heating/cooling outlets, interphone, radio, and clock, even if the ACM is unpopulated.

When the ACM in combat delivery aircraft is populated, the controls and displays for communications management and navigation management at the ACM station shall be in the primary field-of-view (30 deg cone about the seated design eye point) of the operator. When populated, the ACM station shall have sufficient functionality to allow the operator to complete all normal navigator duties associated with low-level and airdrop operations.

3.3.1.3.2
Special Mission Crewmember Station

This dual console shall accommodate one navigator and one fire control officer on AFSOC AC‑130H aircraft, one navigator and one radio operator on AFSOC HC‑130N, HC-130P, and MC‑130P aircraft, or one navigator and one EWO on AFSOC MC‑130E and MC-130H aircraft. The functionality of current ACC/AFSOC crew positions shall be maintained. (Refer to Appendix E for current functionality description.)

3.3.1.4
Navigation/Map Displays

Navigation information, used as the primary means of navigation and situational awareness, shall be presented within a contiguous, single display area. Each display of the selected navigation solution in the cockpit shall unambiguously identify which navigation solution is driving the aircraft flight controls and steering the airplane. Both pilot and copilot shall be permitted to select independent navigation modes and notification shall be provided when both the pilot and copilot are using the same source of information.

The system shall use stored map image data, terrain elevation data, and other information from the mission planning system to generate at least two independent simultaneous map formats on MFDs, as selected by the individual crewmembers. The system shall provide smooth, automatic, real-time updates of map data as the aircraft moves. Crewmember-selectable overlays of navigation flight plan waypoints and other symbols such as threat symbols, own aircraft, weather, and navaids shall be integrated with the basic map for composite display. Airspeed cues shall be provided to the crew and shall be based on time ahead/behind the next or selected waypoint during all phases of flight including airdrop.

The system shall provide map orientations to include heading up, track up, and north up. The system shall be capable of presenting the aircraft symbol on the map in a centered or decentered mode.

The crew shall have the ability to manually enter position data in either latitude and longitude, or Universal Transverse Mercator (UTM) coordinates. Manually entered data shall be handled in accordance with RTCA DO-236. The system shall convert manually entered coordinates to World Geodetic System 1984 (WGS-84) coordinates and shall also support display and processed navigation data using the Military Grid Reference System and Latitude/Longitude coordinate system. The C‑130 system shall have the ability to upload a minimum of five newly defined geodetic datums using mission planning software and mission data transfer systems.
The system shall use National Imagery Mapping Agency (NIMA) data without prior transformation into system specific formats.

The system shall provide the capability to be updated, through the aircrew data transfer device (ADTD), with current Chart Update Manual (CHUM) data to allow its use as a primary means of navigation. A single representation of Digital Terrain Elevation Data (DTED) shall be stored on-aircraft for use by subsystems requiring digital terrain data. The system shall have look-ahead, pan, and stepped-zoom capability to allow movement of the displayed area in any direction from the aircraft’s present position while retaining the map size at the user-selected range.

Aircraft systems shall be capable of providing the following geo-referenced symbology overlays on any of the map backgrounds when selected:

a.
Preplanned Electronic Order of Battle (EOB) threat locations and threat detection/engagement areas;

b.
Pop-up threat locations and threat detection/engagement areas;

c.
Threat intervisibility for each preplanned and pop-up threat;

d.
Tracks of hostile airborne threats;

e.
Dynamic elevation color banding that changes based on active mission altitude or the altitude set by the aircrew, with elevation contour line interval selectable down to 30 m;

f.
Sun-angle shading of the terrain and cultural features from a fixed sun angle, elevation, and azimuth;

g.
Symbols indicating targets, no-fly zones, survivor locations, friendly forces locations, landing zones and drop zones;

h.
Current ownership threat detectable (by passive detection systems described in Appendix I) radius;

i.
Digitized photographs.

The crew shall have the ability to select from either UTM (10-m resolution) or latitude/longitude (down to the nearest hundredth arc-minute or 10 m resolution).

The system shall display threat intervisibility, based on lethality and ECM effectiveness, for all or selected EOB and Order of Battle (OB) updates. The results of the intervisibility calculations shall be displayed allowing the crews to read through the threat plot and see the map data.

The system shall include a perspective-view capability to represent the location of terrain relative to the flight path.

The system shall be able to “drape” a flat image (e.g., aeronautical charts or Common Imagery Base [CIB] images) onto the perspective view to assist in visually correlating the image with the out-the-window view.

The system shall be able to present symbology on a blank background and as a correctly scaled and rotated overlay on radar video. 

3.3.1.5
Other Displays

All engine displays shall be in the primary field of view of the flight engineer, and controls within the reach envelope of the flight engineer, while seated.

TAWS terrain data shall be displayed in accordance with the guidance outlined in TSO-C-151a Class A, Appendix 1, Section 3.5. A perspective view of the terrain information shall be provided. The display shall also provide positive indication for geographic areas not in the terrain database (e.g., floor alert). The terrain display shall be available at all times. The terrain display shall be able to automatically “pop-up” during warning conditions.

The capability shall be provided to display radar imagery on any or multiple MFD(s) as selected by the individual crewmember. The system shall be capable of simultaneously displaying two radar modes on different displays (e.g., ground map and beacon).

The pilots’ radar presentation shall be stabilized relative to aircraft heading unless operating in slave mode. In slave mode, the stabilization shall be that selected by the aircrew. The radar presentation shall also provide overlays of current heading, altitude, compass Rose, selected range and range-mark separations, mode, system health, and antenna tilt angle.

The flight plan display shall be available on all MFDs.

The Engine and Aircraft Systems Information Function (EASIF) shall be displayed on the main instrument panel to the pilot, copilot, and flight engineer.

The EASIF shall display engine RPM, Turbine Inlet Temperature (TIT), torque, fuel flow rate, Beta lights, oil temperature, oil pressure, oil cooler flap, and oil quantity. Each EASIF shall be displayed within a contiguous, single display area as the primary means of engine-performance monitoring. Configurable automatic alerts shall be provided for EASIF to alert crew to caution, warning, or exceedance conditions.

A Night Vision Imaging System (NVIS)-compatible digital fuel quantity indicator similar to C‑130H shall be installed on all AMP C-130s.

An integrated Cautions, Warnings, and Advisory (CWA) function shall be provided. The guidance of JSSG 2010-4 shall be used in the design and implementation of the CWA function. When two or more Warning or Advisory situations occur simultaneously, the presentation of audio warnings and corresponding CWA information displays shall be prioritized such that higher priority is given to the situation that requires a more immediate response to ensure the safety of the aircraft. The pilot and copilot shall have a master caution and a master warning in their primary field of view. The master caution shall indicate the existence of one or more impending dangerous conditions. The master warning shall indicate the existence of one or more hazardous conditions requiring immediate corrective action. 

The CWA function shall require redundant operational capability and be fail-operational. Once detected, failures or system status changes requiring a warning, caution, or advisory shall be reported to the aircrew within 0.5 sec.

3.3.1.6
All-Weather Flight Control System

The All Weather Flight Control System (AWFCS) shall provide the Autopilot (AP) and Flight Director (FD) capability. The AWFCS shall meet or exceed the performance requirements specified in 90‑MMC/MMH-009-AFCS, Dual C-130 Automatic Flight Control System. The AWFCS shall be integrated with the FMS and the navigation sensors to provide lateral, longitudinal, and vertical control of the airplane in all weather conditions. The throttles shall be used to control thrust according to FMS performance cues (engine torque and airspeed).

The FD function shall provide separate and independent flight direction in all FD modes to the pilot and copilot instruments and with or without the AP engaged.

The FD and AP shall be fail-passive.

The systems that provide the Guidance, Navigation, and Control (GN&C) functions depend on the FD mode. The lateral/directional FD modes and the corresponding system tasks shall be in accordance with Figure 3.

The systems that provide the longitudinal/vertical GN&C functions depend on the Flight Phase of the mission. The Autopilot mode depends on the required flight maneuver. The FMS shall advise the aircrew of the required airplane performance in all modes of operation

In the Go-Around mode, the FMS shall compute the pitch angle required to maintain 1.2 VSTALL. The FD shall operate the pitch command bar to indicate the FMS pitch command. Manual controls for engaging and disengaging the Go-Around mode shall be provided at the pilot and copilot crew stations.

The AP shall have a Pitch Sync mode that operates and performs in the same manner as the present-generation AP on the AC-130U before the AMP modification.

The AP and FD shall have a VNAV mode. In the VNAV mode, the AP and FD shall capture and track an FMS pitch attitude command.

3.3.1.7
Aircrew Data Transfer Device and OFP Loading

An Aircrew Data Transfer Device (ADTD) shall be provided for exchanging stored, primary mission, and maintenance data among the shipboard computers and maintenance information systems, mission planning systems, and intelligence systems. The ADTD shall accept EOB, Communications Order of Battle (COB), and other OB data and updates. On the MDS operated by AFSOC, the ADTD shall record the OB data and updates, as well as read and upload the intelligence broadcast receiver EOB including the missionized EOB generated from the AFSOC intelligence feed. On all MDS, the ADTD shall store maintenance data and retrieve and store EOB data for intelligence debriefings. All overhead and offset mark points created during a mission shall be stored and subsequently transferred to the mission ADTD for post-mission analysis. The C-130 AMP ADTD shall be zeroized when the ADTD is installed in the C-130 AMP platform and a system zeroize action is performed. 

Manual controls shall be provided for zeroizing the ADTD when it is installed in the airplane.

The time required to upload or download maintenance or EOB data from or to the ADTD, respectively, shall not exceed 15 min. Fault history downloads shall be in accordance with ARINC Characteristic 604-1, Guidance for Design and Use of Built-In Test Equipment. The upload and download performance shall meet or exceed the performance of the systems on each MDS before the AMP modification.

All software OFP loads shall be capable of being completed in less than one hour. Operational flight software for each shipboard system connected to a data bus shall be loaded using the ADTD. A newly developed or modified systems or subsystems shall also be capable of being loaded (flightline on aircraft reprogrammable) via an Air Force standard PLV.

The system shall automatically return to the normal mode of operation when the OFP load is complete and verified.

3.3.1.8
Storage Capacity

There shall be sufficient onboard data storage, and throughput capacity to fully support all functions of the TAWS, FMS, Moving Map, and Terrain Following/Terrain Avoidance (TF/TA) navigation without in-flight reloading. The data listed in Figure 5 shall be loaded on the ground.

NIMA digital aeronautical flight information (DAFIF) database

NIMA DTED Level 1 – worldwide coverage

NIMA DTED Level 2 – for 50 NM cross-track and 3000 NM along track

NIMA compressed equipment – angular raster chart (ARC) digitized raster graphic (CADRG) for a 800-square mile area at 1:50,000 scale

NIMA CADRG Global Navigation Chart (GNC), Jet Navigation Chart (JNC), Operational Navigation Chart (ONC), Joint Operational Graph (JOG), Tactical Pilotage Chart (TPC) – 1 million square miles.
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Figure 5. Map Data

3.3.1.9
Lighting

All lighting on the flight deck and cargo compartment of C-130 AMP aircraft shall be NVIS compatible in accordance with the requirements stated in this specification. Existing aircraft lighting controls shall be used to the maximum extent possible. New lighting for the AMP modification shall be compatible with existing lighting, with no degradation in the current capability (prior to C-130 AMP modification) for daylight and naked-eye night operations. The C-130 AMP system modification shall not degrade (relative to the capability of each MDS before the AMP modification) the use and readability of all aircraft controls, instruments, and displays during all flight and ground operating conditions with and without NVIS. All new light-producing equipment installed as part of the AMP modification and existing equipment that radiates light shall meet the requirements of ASC/ENFC 96-01 Type 1 Class B goggles.

New or modified lighting, controls, and display components required for the integrated avionics display suite shall not cause any interference with the usage of Type I Class B NVIS devices. New lighting and controls shall not degrade (relative to the capability of each MDS before the AMP modification) the cognitive recognition of aircraft performance or flight instruments, or induce crew misorientation and/or disorientation concerning aircraft flight attitude or parameters. All new or existing red warning lights shall be NVIS-compatible Red in accordance with the chromaticity and NVIS radiance requirements specified in ASC/ENFC 96-01.

The luminance and contrast of C-130 AMP NVIS-compatible lighting shall support crew operations throughout the flight environment. All C-130 AMP lighting modifications shall be permanently installed (but removable for maintenance) and shall not require modification by the flight crew to achieve NVIS compatibility. During flight, within the cockpit, there shall be no degradation to visual acuity through the C-130 AMP aircraft windscreen with the unaided eye or the NVIS due to reflections on the windscreen from any lighting or lighting reflections sourced from NVIS-compatible lighting.

3.3.1.9.1
Cockpit Lighting

The existing C‑130 cockpit thunderstorm lights shall not be modified. The pilot’s and copilot’s instrument panels shall be designed for a luminance uniformity not to exceed 2:1 luminance ratio between any two displays.

All C-130 AMP caution, warning, and advisory lights (including pod status lights) shall be readable in an ambient light level of 10,000 foot-candles (fC) incident on the display from any direction (nonspecular). All light filters shall be NVIS-compatible.

NVIS-compatible floodlights and map lights shall be provided at the ACM and SMC stations.

3.3.1.9.2
Cargo Compartment Lighting

All C-130 AMP lighting, to include caution, warning, advisory and panel lights, in the cargo compartment shall be permanently modified to NVIS compatibility with exception of the existing floor floodlights, loading floodlights, and the overhead white floodlights. C‑130 AMP cargo NVIS-compatible floodlights shall be installed and they shall provide both bright and dim levels. The C-130 AMP dim level shall be low enough to provide paratrooper night vision acclimation – 0.1 foot lamberts (fL). Cargo compartment floor lighting shall not be modified.

The C-130 AMP cargo jump lights shall be modified to NVIS-compatible Green B. The cargo jump caution lights shall be modified to NVIS-compatible Red. The jump and jump caution lights shall be readable in an ambient light level of 10,000 foot-candles (nonspecular) incident on the display from all directions when viewed (45 deg to either side of a line normal to the surface of the display. The jump caution NVIS Red light shall have a NVIS radiance of less than 1.4 × 10-7 at a luminance of 15.0 fL.

3.3.1.10
Radar

The AMP C‑130 aircraft shall provide a radar system to replace the APN-59, APN-122, APQ-170, and APQ-175 radar systems. The radar system shall be used as a primary navigation aid providing position updates, ground mapping, and data for overlay with flight plan displays. The system shall also provide weather avoidance, beacon communication, skin paint, as well as guidance for aerial rendezvous and supplemental formation station-keeping. The radar system shall meet or exceed the capabilities and performance of radar systems installed on C-130H3. Any failures detected by the radar shall cause an indication to be issued. Any previously equipped surface-to-air recovery C-130 shall utilize a C-130 standard radome. The C-130 AMP radar, APN-241, shall be installed and integrated into all variants of the C‑130 aircraft including Special Mission aircraft, except AC‑130U retaining APQ‑180.

The radar shall be certified for All-Weather Aerial Delivery System (AWADS) capability to provide radar positioning (position update) and guidance to drop zones (hot cursor), landing zones, and airfields. 

The radar shall provide a blanking pulse that is time coincident with the radar transmit pulse. The radar shall be integrated to eliminate interference with onboard avionics. The radar shall have the capability to detect mutual interference with other X-band emitters (e.g., other aircraft in flight) and change to an operating frequency that has no interference.

The controls shall provide for total operation of the radar from any populated crew station (excluding the flight engineer). When a station is in any radar mode, any cursor controls located at other stations shall be operative for nonradar functions only.

The radar shall display the selected terrain in either a centered, expanded, or offset PPI format.

The radar shall provide a Freeze mode for the radar display with the capability to overlay symbology that continues to depict aircraft position.

The radar shall provide the range accuracy consisting of a Circular Error Probability (CEP) no greater than shown in Figure 6 with a bias no greater than 10% of the CEP.

Slant Range from Radar
(nm)
Aircraft Altitude
(ft)
Maximum Allowable CEP of Displayed Target
(m)

175
30,000
1,350

50
5,000
390

5
1,500
35
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Figure 6.  Radar Accuracy Requirements

At long range, (30 to 240 NM), the radar shall provide data to the display system for representation of the geographic relationship of terrain features such as mountains, shore lines, islands, rivers, cities, bridges, and dams. The radar shall detect targets as shown in Figure 7, provided the RCS of a given target exceeds the surrounding terrain background clutter by at least 6 dB.

Slant Range From Radar
(nm)
Aircraft Altitude
(ft)
Target Radar Cross-Sectional Area (m2)



Clear Weather
10-nm Band of 10 mm/hr Rainfall

175
30,000
600,000
3,000,000

75
10,000
40,000
200,000

50
5,000
7,000
35,000
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Figure 7.  Long-Range Detection Requirements

At short range (550 ft to 30 nm), the radar shall provide data to the display system for representation of targets such as road intersections, bridges, towers, trucks, hangars, and shoreline contours of lakes. When operating at short ranges, the radar shall detect targets as shown in Figure 8, provided the RCS of a given target exceeds the surrounding terrain background clutter by at least 6 dB.



Target Radar Cross-Sectional Area (m2)

Slant Range From Radar
(nm)
Aircraft Altitude
(ft)

Clear Weather
1.7-nm Band of 10 mm/hr Rainfall

25
3,000
1,000
1,200

5
1,500
50
60
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Figure 8.  Short-Range Detection Requirements

The radar terrain sensing capability shall provide the resolution necessary to detect small buildings
 and bridges at 30 NM and runways
 and landing zones at 14 nm. The radar system shall detect barrier cable supports and small obstacles (55-gal drum) and 6-dB RCS contrast with background clutter on unimproved or paved landing zones at a range of 5 NM in clear weather.

The radar system shall detect small boats having a radar cross-section of 400 m2 from 15 NM in Sea State 3, or from 5 NM in Sea State 3, at a grazing angle down to 3 deg.

The radar system shall support precision
 airdrop operations as defined in AFI 11-2C-130.

The system shall be capable of providing height above ground, inertial velocity error updates, and relative portion offsets from known radar map features, to the aircraft’s navigation system when in precision ground map mode.

The radar shall facilitate the operator in determining rainfall intensity via a five-color-intensity categorized display per ARINC characteristic 708.

When not in a transmitting mode, or while transitioning between modes, radar emissions shall be reduced to a level of -125 dBm from 0.1 MHz to100 GHz at 10 NM (slant range).

The radar system shall transpond SST-181X-E and PPN-19 beacons and present beacon data for overlay with other terrain sensor modes such as ground map. In addition, the radar on all AFSOC aircraft shall transpond SMP-1000 beacons and AN/APX-116 LPI/LPD beacons.

The radar system shall detect and present for display returns from aircraft greater than 50 m2 within (60 deg of the aircraft heading when the target is above 1000 ft AGL (Above Ground Level). This performance applies in a look-down scenario when the target’s LOS velocity exceeds the selected ground moving target rejection threshold (55, 70, or 110 knots) without significant degradation by intervening moderate (< 10 mm/hr) precipitation. The radar shall be capable of operating in this mode to 20 nm. Targets shall be presented for display in a PPI format with target size proportional to the target’s radar cross-section. For each target, the radar shall cause the display to indicate the target’s relative direction and nose or tail motion with respect to ownership.

The existing radar performance on the AC-130U shall be retained. In addition, the AC-130U radar shall incorporate windshear requirements as described in paragraph 3.3.2.14.

3.3.1.10.1
Terrain Following/Terrain Avoidance 

The C-130 AMP special mission MC-130E and MC-130H aircraft shall provide a Terrain Following/Terrain Avoidance (TF/TA) capability. This capability shall use the onboard radar sensor blended with an existing terrain database to minimize radar transmission, thereby achieving a Low Probability of Interception/Low Probability of Detection (LPI/LPD) capability. TF and TA are separate modes of the radar, which shall be capable of operating interleaved in two modes, including any combination pair of TF, TA, and Weather.

The TF/TA shall utilize a standard C-130 radome.

The database of the TF/TA System shall use standard NIMA products. The system shall safely operate within current aircraft velocity performance envelopes with no degradation. If the system falls out of tolerance for safe flight, the system shall annunciate the failure and issue a fly-up command within 0.5 sec. The TF/TA System shall generate presentations (e.g., Energy/Elevation or Command Bars) to the aircrew. The TF/TA System shall include active terrain and obstacle interrogation.

The TF/TA radar emissions shall be controlled to meet Low Probability of Intercept/Low Probability of Detection (LPI/LPD) requirements, as defined below, when operating in either the passive or the blended TF/TA modes.

· An LPI-emitting noncommunications device, independent of carrier frequency, means that a passive detection threat, as described in the classified Appendix I, paragraph 3.3.1.10.1.1, having detected the aircraft, shall have a less than 5% probability of identifying and locating the emissions and aircraft type (because identifying information can be extracted from the intercept) at the longest distance when the aircraft would otherwise be capable of being detected with the equivalent probability by RF, acoustic, visual, and infrared detectors; i.e., Line Of Sight (LOS) or slightly Beyond Line Of Sight (BLOS), depending on environmental conditions.

· An LPD-emitting (communications and noncommunications) device, independent of carrier frequency, means that a passive detection threat, as described in classified Appendix I, paragraph 3.3.1.10.1.1, shall have a less than 5% probability of detection at the longest distance when the aircraft would otherwise be capable of being detected with the equivalent probability by RF, acoustic, visual, and infrared detectors; i.e., LOS or slightly BLOS, depending on environmental conditions.

· For a communications system, LPI is a 5% probability of identifying and locating the emission as a communication or communication link.

The system shall provide the following system states: (1) Blended, (2) Active, and (3) Passive. TF and TA shall operate either separately or together. The TF/TA system state shall be selectable by the operator(s) with the default state being Blended. The Active and Passive states shall be considered degraded states. The TF/TA implementation shall provide a clear and distinct visual identification of the present TF/TA system state.

The Blended state shall be a combination of Active and Passive states. TF/TA data and presentations shall be based on a combination of short-range terrain sensor data (radar and radar/altimeter) and long-range electronic Digital Terrain and Elevation Data (DTED). In the Blended state, the TF/TA shall provide a minimum of 3-deg/sec turn rate. The TF/TA shall blend the short- and long-range data into a continuous terrain profile with no operator perceptible anomalies in the Energy/Elevation (E2) or Perspective View TF/TA presentation.

For the Active state, the TF/TA data and presentations shall be based on the terrain data received from installed (required) onboard active terrain sensors. The active sensors shall control emissions to the level required for safe TF/TA navigation.

For the Passive state, TF/TA data and presentations shall be provided based only on stored electronic DTED and other NIMA products, radar altitude, and a Terrain Reference Navigation (TRN) algorithm.

During operation in either Passive or Blended state, the system shall alert the crew if the aircraft leaves the area covered by the electronic terrain database, or if the current aircraft ground track and speed will cause the aircraft to leave the area covered by the database within 30 sec. The system shall alert the aircrew if the aircraft has left or will leave the preplanned TF/TA route or corridor.
LPI/LPD requirements shall apply only to Blended and Passive modes of the system.

The TF/TA system shall be capable of detecting terrain and obstacles out to a safe distance in weather conditions specified for the radar. The TF/TA system shall operate from sea level to 20‑kft for standard and hot days. Three-engine TF shall be supported in all system states with aircraft performance equivalent for three-engine flight.

The system shall have TF and TA navigation modes that provide power-managed RF emissions and use pulse compression and/or frequency hopping to minimize the probability of intercept while providing safe TF/TA navigation steering. The system shall have concurrent TF/TA navigation and any one of the other radar modes. All functions and modes of the system shall be available for flight in Visual Meteorological Conditions (VMC) and Instrument Meteorological Conditions (IMC) conditions. The system shall be optimized to provide safe flight while at minimum operating altitudes down to 100 ft AGL in smooth rolling terrain and 250 ft AGL in rough terrain. The system shall be designed to minimize probability of detection and interception by enemy active and passive threats while in either meteorological condition. Active and Blended states of the system shall allow for weather condition identification, classification, and avoidance plus TF/TA navigation in IMC. The radar shall not be required to operate in more than two active modes to achieve this requirement. The system shall operate in the presence of man-made obscurants including smoke and bacteriological and chemical agents. 

The TF/TA system shall ensure safe operation over mountainous, rolling, or smooth terrain, reflective or nonreflective, including water, sand dunes, man-made structures and heavy snow. The TF corridor shall be preplanned using the mission or flight planning system associated with the host MDS. Man-made obstacles shall be detected at a distance to allow clearance. The spurious fly-up rate shall be less than 1/hr. Single-scan probability of detection shall be 90% or greater.

The TF/TA shall maintain safe and effective manual TF flight guidance at selectable Set Clearances Planes (SCP) of 100 ft to 1000 ft AGL. The TF/TA System shall ensure TF tolerances are maintained within +15%/-10% tolerance of the SCP when at any SCP. The SCP tolerance is a 2-sigma value. There shall be no more than one overshoot and one undershoot when transitioning from one SCP to another. The TF/TA system shall ensure smooth transitions and maintenance of undershoots while transitioning.

The TF/TA shall provide an indication(s) to the crew when the aircraft state is beyond the ability of TF/TA to maintain safe flight or recovery. The TF/TA system shall be able to operate in weather conditions such as fog, clouds, haze, ice, and snow.

TF/TA shall provide a terrain avoidance (TA) mode that shall detect at or greater than current aircraft altitude out to 20 NM range and up to ± 45 deg azimuth and up to (25 deg of drift. The TA mode shall function in straight and level flight as well as climbing, descending, and turning flight. The TF/TA shall provide identification of terrain data for terrain avoidance for all specified aircraft for all mission regimes. The TF/TA shall perform this mode while in Active, Passive, or Blended state.

3.3.1.11
Aircraft Infrastructure

3.3.1.11.1
Electrical

The aircraft (AC) electrical system, for the MC-130E/H/P and AC-130H/U, shall be upgraded and/or tailored in accordance with MIL-STD-704A through E to provide the power quality required by the systems on each MDS. A common Digital Generator Control Unit (DGCU) shall be provided on each MDS to improve voltage regulation and transient response time. On these MDSs that require an upgraded AC electrical system, common avionics busses and a Bus Switching Unit (BSU) shall be provided to monitor the quality of the power and automatically transfer from an anomalous bus to a higher quality source in less than 50 ms.

The 28-VDC system shall utilize Regulated Transformer Rectifier Units to provide MIL-STD-704E power quality to the Essential and Main DC buses. Redundant power sources shall be provided to flight-critical and mission-essential equipment. AC and DC load balance within 15% shall be maintained on all electrical buses for each C-130 AMP MDS. The growth capacity built into the DC distribution system shall be a minimum of 30% of the delivered DC capacity on each of the MDS including the AMP equipment.

The Battery system shall provide a minimum of 30 min of emergency power to critical avionics, navigation, performance, and communication systems in the event of electrical power failure, in addition to meeting the existing MDS battery power requirements.

The Secondary AC Power shall be modified to a standard configuration to simplify AC power distribution. The AC Instruments and Fuel Control Inverter shall be eliminated and the Copilot’s Inverter shall be replaced with a more efficient static inverter that can provide MIL-STD-704E single-phase AC power quality to selected critical equipment.

3.3.1.11.2
Wiring

All new C-130 aircraft wiring required as part of the AMP upgrade shall conform to SAE 50881 and shall be installed IAW TO 1-1A-14. Modification and repair of existing C-130 aircraft wiring shall be in accordance with the requirements of TO 1-1A-14. Bulkhead terminal connectors shall be used to make connections to existing wiring (no splicing shall be used). Excess wiring that impacts the AMP modification shall be completely removed from the airplane (excess wiring shall not be capped and stowed).

3.3.1.11.3
Circuit Breaker Panels and Fuses

C-130 aircraft circuit breaker panels on AMP aircraft shall be standardized for the Core avionics suite within each aircraft MDS. Circuit breaker panels shall use MIL-C-5809-style breakers. All fuse types and sizes in C-130 aircraft power panels shall be standardized according to MIL-PRF-15160 using a minimum number of unique part numbers. Each aircraft in an MDS shall have common circuit breakers positioned in the same general location.

3.3.1.11.4
External Power Sources

The alternating circuit (AC) and direct current (DC) external power interface shall incorporate AC and DC Power Monitors to provide protection to the aircraft equipment from the application of improper  external power. The external power interface shall be compatible with standard ground power units of NATO countries as defined by NATO Standards STANAG No. 3457 and with ground connectors as defined in ISO 461/1 and ISO 461/2. External power voltage, frequency, and phase sequence shall be monitored for correct levels prior to connecting external power to aircraft equipment.

3.3.1.11.5
ECS

The ECS performance shall ensure that the C-130 aircraft and AMP system, including each MDS into which AMP is installed, shall have the capability to perform all required aircraft, equipment, and avionics ground checks prior to flight without the use of external environmental ground support equipment.

3.3.1.12
Software/Computer Resources

All AMP computer hardware and software resources shall be Year 2000 (Y2K)-compliant.

All AMP aircraft software related to operation in civil airspace shall be modified or developed in accordance with the requirements of RTCA DO-178B or equivalent level of safety.

ARINC Report 610A shall be used as a guide for designing the necessary accommodations and provisions to support training system software that will be developed from operational flight software.

The mission planning A/W/Es shall be, as a minimum, Defense Information Infrastructure-Common Operating Environment (DII-COE) Level 5-compliant.

All newly developed software shall be written in a higher order language (HOL). Use of Assembly and other lower programming languages shall not exceed 5% of the total newly developed software.

Version information for all new, modified, and existing (that currently has version ID capability) operational software installed on the aircraft (Mission Data Files, Mission Data Tables, and Operational Flight Programs) shall be displayed on a user-selectable MFD automatically, without aircrew or ground crew intervention, at system startup and upon operator request.

The timing and capacity of the AMP system, including the reintegration of existing qualified capabilities, shall cause no degradation in data transfer rates or latency of data in the aircraft system.

The ADTD shall support partial or full updates to the onboard database(s) including the DAFIF navigation database, the DTED database, the digital map products, and mission databases.  The primary onboard database storage devices shall be removable and reprogrammable via standard Personal Computer (PC) interfaces.

In the event of an emergency, the AMP aircrew shall have the ability to sanitize all mission data and zeroize all COMSEC data with a single action. During routine operations, operators shall have the ability to selectively sanitize electronic combat, Intelligence Broadcast Receiver (e.g., Multimission Advanced Tactical Terminal [MATT]), digital map, and mission data, and selectively zeroize COMSEC data at any time. In the event that existing electronic combat equipment cannot be sanitized, then it shall not be subject to this requirement. Sanitizing shall be accomplished in accordance with Air Force System Security Instruction 5020, “Remanence Security.”

3.3.1.12.1
Computer Hardware Resource Utilization Requirements

The AMP system and subsystems shall have sufficient spare memory, throughput and aircraft databus capacity to incorporate growth requirements as defined in Section 3.3.5.1 while maintaining sufficient reserve capacity for anticipated growth requirements as defined from changes in mission requirements and advances in technology. The guidance of JSSG-2001, Air Vehicle, shall be used in calculating the Computer Hardware Reserve Capacity. The C-130 AMP System Mass Memory shall have a reserve capacity of 50%. 
3.3.1.12.2
Computer Software Requirements

3.3.1.12.2.1
Software Engineering Environment

The Software Engineering Environment (SEE) for the C-130 AMP shall be used to manage, analyze, design, develop, test, and maintain the C-130 AMP software. The SEE shall also be capable of incorporating software enhancements/modifications into parallel scheduled software releases/updates for each MDS in accordance with current Air Force procedures for identifying, tracking, and managing software change requests. The SEE shall be capable of configuring and distributing these software releases/updates in accordance with TO 00-5-16, ACPINS, or current Air Force procedures. The capability for rapid turnaround “software releases” shall also be part of the SEE. Releases/Updates shall be capable of being transmitted electronically to organizational or field maintenance teams for update.

The System Integration Facility (SIF) shall have simulation capability to support testing of avionics embedded software at a fidelity to identify integration problems. The SIF shall have the capability to test LRU/LRM interfaces, protocols, shared data, and general timing. The SIF shall provide a controlled environment that allows testing of limits and constraints, out-of-range conditions, and tolerances. Simulations for unique MDS aircraft flight dynamics and avionics LRUs/LRMs shall be used. LRU/LRM simulations shall match the Input/Output (I/O) data of the actual hardware I/O. 
3.3.1.12.2.1.1
Software Development Toolset
Integrated Computer-Aided Software Engineering (I-CASE) tools (compatible with Integrated Program Support Environment [IPSE] standards) shall be used to create an I-CASE environment for the Software Engineering Environment (SEE). Current industry-supported toolsets shall be used at the time of tool selection. No modified COTS support tools or proprietary support tools shall be used unless they can be licensable, supportable, deliverable, and readily available for use by the government.

3.3.2
Communication/Navigation/Safety

3.3.2.1
Communication

The communications subsystem shall include two High-Frequency (HF) radios, two Very-High-Frequency (VHF) radios (aircraft with more than two VHF radios, existing capabilities shall be retained), two Ultra-High-Frequency (UHF) radios, one military Satellite Communications (SATCOM) radio, one civil Satellite Communications (INMARSAT) radio, the Interphone Communications System,  the Integrated Cockpit Voice and Data Recorder (ICVDR), and related COMSEC. The communications radios shall be integrated with the Interphone Communications System and controllable via all installed Multifunction Control Display Units as well as separate pilot/copilot glareshield-mounted Communication/Navigation Control Panels. The integrated user interface shall provide control over all radio operating parameters including On/Off control, carrier frequency settings, operating mode selection, volume settings, squelch settings, active antenna settings, and secure operating modes. The integrated user interface shall display the actual frequency or selected maritime channel in all modes.

The communication subsystem shall support voice communications on all HF, VHF, UHF, SATCOM, and INMARSAT radios. The military communication radios shall have support for voice and data encryption for secure communication and anti-jam/anti-spoof capability for robust communication in a hostile environment. The communication radios shall use GPS Time-of-Day (TOD) to synchronize frequency hopping and anti-jam modes of operations.

The communication subsystem shall support data link communications over all HF, VHF, SATCOM, and INMARSAT radios. The data link communications shall comply with the Information Technology (IT) standards prescribed by the DOD Joint Technical Architecture (JTA) and the JTA-AF. If DIAA or JTA standards conflict with a GATM requirement, the GATM requirement shall take precedence.

The data link radios shall be controlled by the Communications Management Function (CMF). The CMF shall provide compatibility with all ground and satellite network services and support worldwide Air Traffic Control (ATC) data link communications, Airline Operations Control (AOC) data link communications, and Command and Control (C2) data link communications. The HF, VHF, and INMARSAT data link communications shall be capable of supporting Controller-Pilot Data Link Communications (CPDLC), Automatic Dependent Surveillance-Addressable (ADS-A), and Automatic Facility Notification (AFN) in accordance with FAA AC 20-140, Boeing ATS SR&O, RTCA DO-219, ARINC-622, and RTCA SC-189/Eurocae WG-53 Working Paper PSG1019E.

Radios operating in the VHF frequencies shall not be susceptible to frequency modulated interference in accordance with Annex 10 of the ICAO SARP, Volume 1.

The communication system shall provide the aircrew with the capability to talk simultaneously on any combination of radios from different crew positions without compromising EMSEC. The communication system shall also provide the ability to transmit and receive on all radios from any crew position.

The glareshield-mounted control panels shall provide hard-wired manual control for the VHF and UHF radios to maintain crew control over the radios during loss of primary power or multiple failures in the communication radio control subsystem. The VHF and UHF radios shall have a secondary battery power source to accommodate failures of the electrical power system.

3.3.2.2 Communications Management Function

A Communications Management Function (CMF) shall be provided. The CMF shall provide the capability to control and operate the existing and new communications radios on all C-130 AMP platforms. Redundant CMFs shall be provided. The CMF shall act as a router for the datalink applications and shall be capable of hosting datalink applications. 

The CMF shall comply with the functional and interface requirements of ARINC-758. 

The CMF shall support operation over the existing ATC/airline operational control (AOC) data link ground infrastructure. The AOC function shall support data link communication between the aircraft and the Tanker Airlift Control Center (TACC).  The AOC function shall provide a customized AOC message set that includes automatic position reporting, out-off-on-in aircraft status reporting, free-text messaging, and other messaging needed to support the TACC's planned integrated flight management architecture. The AOC messages shall be user configurable. The AOC application shall operate over the SATCOM, HF, and VHF datalink systems.

The CMF shall be software updateable to support the planned Aeronautical Telecommunications Network (ATN) and RTCA DO-242 Automatic Dependent Surveillance - Broadcast functionality. The CMF shall support the previously specified CPDLC, ADS-A, and AFN applications. 

3.3.2.3
UHF

The UHF radios shall provide AM and FM voice communication on carrier frequencies in the range of 225 to 400 MHz at both 5-and 25-kHz spacing. The operating modes shall be Voice, Direction Finder (DF), and Anti-Jam. The Anti-Jam mode shall include Have Quick I and Have Quick II.

3.3.2.4
SATCOM

3.3.2.4.1
Military SATCOM

Existing military SATCOM capability shall be retained and integrated with the CMF.  The military SATCOM system, operable on carrier frequencies from 225 to 400 MHz at 5- and 25‑kHz channel spacing, shall be capable of Demand-Assigned Multiple Access (DAMA) communication in accordance with MIL-STD-188-181, -182, and -183. The military SATCOM radio shall operate in accordance with the requirements for Embedded COMSEC to provide secure voice communication.

3.3.2.4.2
Commercial SATCOM

The commercial SATCOM system shall be compliant with the ICAO SARPS in order to provide a DL for Air Traffic Control (ATC) and C2 services. The commercial service shall implement priority preemption according to Annex 10 of ICAO SARPS in order to share a single resource for both ATC and C2.

The commercial SATCOM service shall receive on carrier frequencies 1530 to 1559 MHz and transmit on carrier frequencies 1626.5 to 1660.5 MHz in accordance with ARINC Characteristic 761, Second-Generation Aviation Satellite Communication System.

The Commercial SATCOM system shall contain four channels, one dedicated to Data Link functions, two dedicated to voice and one spare. 
3.3.2.5
VHF

The VHF radios shall provide voice communication on carrier frequencies and with channel spacing shown in Figure 10 in accordance with Annex 10 of the ICAO SARPS, Volume III. The VHF radio shall provide Single Channel Ground Air Radio System (SINCGARS) capability.

Modulation
Frequency Band
Channel Spacing

AM
116 to 155.975 MHz
8.33 and 25 kHz

FM
30 to 88 MHz
8.33 and 25 kHz

AM receive only
108 to 116 MHz
8.33 and 25 kHz

FM (FM high-band/Maritime band)
150.0000 to 173.9975 MHz
2.5 kHz
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Figure 10.  VHF Radio Frequencies

The VHF DL service shall operate in accordance with the ARINC Characteristic 622, Aircraft Communication Addressing and Reporting System (ACARS), and Aviation VHF Packet Communication (AVPAC) Mode 2.

3.3.2.6
HF

The HF radios shall provide upper- and lower-sideband AM voice communication on carrier frequencies in the range of 2 to 29.999 MHz.

The HF radio shall provide the functionality of an Adaptive Communications Processor (ACP). Selective Calling (SELCAL) capability shall be provided. The HF radio shall provide a frequency hopping capability for secure communications.

The HF radio shall provide a DL (HFDL) in accordance with the ICAO SARP, ARINC Report 635 (HDDL Protocols), and ARINC Characteristic 753 (HF DL System) for ATC and C2 services. The HFDL service shall implement priority preemption according to Annex 10 of ICAO SARP in order to share a single resource for both ATC and C2. ATC messages relating to safety-of-flight shall have the highest priority.  The HF radios shall include plain and cypher text-only mode of operation.

3.3.2.7
Secure Communication/Anti-Jam

Encrypted voice and data communication shall be provided for all non-GATM radios. The user shall control the secure operating modes, which shall be Plain, Cipher, and Cipher Text-Only. 

Existing COMSEC for HF radios shall be retained (ANDVT/KYV-5, KY-85, KY-75). Secure voice communication shall be provided by means of embedded COMSEC for the UHF, UHF/SATCOM, and VHF radio systems. Embedded COMSEC capabilities shall include KY-58, KY-100, KG-84A, ANDVT/KYV-5, and KGV-11. Embedded TRANSEC capabilities shall include Have Quick I (HQI), Have Quick II (HQII), and SINCGARS.

3.3.2.8
Interphone Communications System (ICS)

A digitally controlled ICS shall be provided that is compatible with both common and Active Noise Reduction (ANR) headsets. On the AC-130H/U, MC-130E/H/P, and HC-130N/P, the ICS shall be compatible with the existing wireless intercom system.

The ICS shall permit monitoring of and transmission on all radios from all operator panel locations as selected by the individual crewmembers. Audio warnings and defensive system indications (EW threat warnings) shall be available to each operator station. Audio transmission with high-quality sound, intelligible at all operational ambient noise levels, shall be provided.

At a minimum, the ICS shall retain the quantity of ICS panels, per MDS, that existed prior to the C-130 AMP modification. Relative to the ICS configuration prior to the C-130 AMP modification, one additional cockpit ICS panel shall be added to HC-130 aircraft without reducing cargo compartment ICS panels. On AC-130U and AC-130H aircraft, the ICS shall be capable of supporting up to 23 ICS panels. On EC-130 aircraft, the ICS shall be capable of supporting up to 24 ICS panels. In all ICS configurations, no performance degradation shall occur as more crewmembers utilize the system.

The ICS on the MDSs operated by AFSOC shall provide a minimum of three private networks with embedded isolation networks.

The ICS shall provide the ability to address passengers and crew through cockpit and cargo compartment speaker systems.

The ICS shall have a battery-backed secondary power source to accommodate failure of the electrical power system. In the event of a catastrophic failure of the ICS, as a minimum, all aircrew members shall be able to talk to each other.

EMI shielding shall be provided for the ICS.

3.3.2.9
Integrated Cockpit Voice and Data Recorder

The Integrated Cockpit Voice and Data Recorder (ICVDR) shall consist of one solid-state Digital Flight Data Recorder (DFDR) and one solid-state digital Cockpit Voice Recorder (CVR) integrated as a single assembly. The DFDR and CVR shall comply with FAA TSO C-124a and C-123a, respectively.

The DFDR shall be capable of recording at least 25 hr of data in a crash-survivable solid-state memory.

The CVR shall be integrated with the ICS and radio circuits to acquire the microphone signal from the pilot, copilot, and flight engineer headsets, and a wide-area microphone. There shall be two spare channels. The CVR shall record all audio annunciations provided to the aircrew through the ICS.

ICVDR shall be capable of recording the 88 parameters identified by FAR Part 121, Appendix M, that apply to a C‑130. In addition, the following signals from each engine shall be sampled and recorded at 1‑sec intervals:

· Engine fuel flow;

· Turbine Inlet Temperature;

· Synchro Phaser control parameters:

· Feedback Potentiometer Voltage;

· Mechanical/Normal Governing Switch position;

· Synchro Phaser Master Switch (ON/OFF) position;

· Master Engine Switch (No. 2/No. 3) position.

The system shall record G-forces that match the data being presented on the HUD and MFDs. The refresh rates for G-forces shall be identical for displays and recording.

The ICVDR shall be installed in accordance with Title 14 of the Code of Federal Regulations (14 CFR), FAR Part 25, to include an acoustic beam.

The ICVDR shall have a secondary power source independent of the standby instrument system to accommodate failure of the generator power system. The backup source shall supply power to the ICVDR system, the Signal Acquisition Unit, and the microphones for at least 20 min after the primary source fails. The system shall stop operating after a crash impact in order to prevent overwriting data acquired before the impact. The DFDR/CVR shall be equipped with a self-powered acoustic beacon that deploys after impact.
Combat delivery aircrews shall not be able to remove power from the ICVDR.

On special mission aircraft, the ICVDR shall have a user-controlled OPSEC mode that prevents recording sensitive mission data in nonvolatile memory.

3.3.2.9.1
Life History Recorder

Manually entered data and up to 150 hr of data acquired by the DFDR shall be stored. The aircrew shall enter airframe data by means of the CDUs for the FMS.

The Life History data do not have to be stored on a crashworthy medium.
3.3.2.10
Navigation

The navigation subsystems listed in Figure 11 shall be integrated to (1) provide the baseline military capability on each MDS before the AMP modification and (2) operate and perform in accordance with the civilian GATM requirements.

The navigation accuracy, INS alignment modes, and position update capability of each MDS before the AMP modification shall be retained.

The dual-redundant INS shall be the primary Attitude and Heading Reference System (AHRS). A self-contained ISIS shall be the secondary AHRS.

Navigation System
Quantity

Multi-Mode Receiver (MMR) with the following capability: (Objective 29)
2

1.
VHF Omni-Directional Range (VOR)


2.
Microwave Landing System (MLS)


3.
Instrument Landing System (ILS)


4.  Marker Beacon


5.
Standard Positioning Service (SPS) Global Positioning System (GPS)


Inertial Navigation System (INS)
2

Precise Positioning Service (PPS) GPS
2

Doppler Velocity Sensor (DVS)
One (1) on those MDS that have the DVS before the AMP modification

Tactical Air Navigation (TACAN) system
2

Automatic Direction Finder (ADF) system
One (1) or two (2) depending on the number installed before the AMP modification

Integrated Standby Instrument System
1

Personnel Locating System (PLS)
One (1) on those MDS that have the PLS before the AMP modification
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Figure 11.  Integrated Navigation Subsystems

The Flight Management System (FMS) shall consist of two Flight Management Functions (FMF) that execute on dual-redundant computers interfaced to dual INS/GPS and usable through all phases of flight. The FMS, as installed, shall operate and perform in accordance with:

a.
Section 5 of ARINC Characteristic 702A, Advanced Flight Management System Computer;

b.
FAA AC 20-130A, which sets forth the requirements for integrating navigation sensors that comply with TSO-C139 Class A1, B1, and C1;

c.
RTCA DO-229, Minimum Operational Performance Standards for Global Positioning System/Wide Area Augmentation System Airborne Equipment;

d.
RTCA DO-236, Required Navigation Performance; and

e.
FAA AC 90-96, which sets forth the requirements for basic area navigation (BRNAV).

The FMS shall compute position, lateral and vertical guidance, and lateral steering data according to the operating mode and the flight plan. The primary aircrew interface to the FMS shall be via the MCDU and MFD. The FMS shall provide for air-to-ground data links of flight plans, status, and other FMS-related data while also supporting Air Traffic Control (ATC) data links.

Manual controls shall be provided for the aircrew to select either civil or military GPS operational modes.

The FMS shall be integrated with the following airplane systems:

a.
Aerial Delivery System. The FMS shall retain the existing capability for both automatic and manual release of the payload. The copilot shall have the means to select the FMS (automatic) or manual control.

b.
Troop Jump System. The FMS shall operate the Troop Jump lights. The copilot shall have the means to select either FMS (automatic) or manual control of the Troop Jump lights.

The navigation function shall support independently selectable navigation solutions by both the pilot and copilot. At a minimum, the following navigation modes shall be available:

1.
An integrated Kalman-filter-based navigation solution(s) incorporating GPS, INS, radio navigation aids, and Doppler sensor inputs to provide an optimal solution that supports both civil and military navigation requirements.

2.
An independent GPS navigation solution(s) operating in both civil and military GPS modes.

3.
An independent INS navigation solution(s).

The integrated navigation solution(s) shall automatically select the most precise navigation solution based on the available sensor suite. The integrated navigation solution(s) shall support both civil and military GPS receiver inputs as selected by the operator. GPS-based modes of the integrated navigation solution(s) shall be user-configurable. The integrated navigation radio navigation modes shall be user-configurable. The required performance of each mode, or equivalent mode, shall be the same as the navigation performance of each MDS prior to the C-130 AMP modification.

The Doppler radar-aided inertial navigator (on those MDS that are equipped with a Doppler velocity sensor [DVS] before the AMP modification), the terrain referenced navigator, and the inertial navigator shall be completely self-contained.

The position update capability of each MDS before the AMP modification shall be retained.

The C-130 AMP system shall navigate and support all operations at all latitudes and longitudes, including the North and South Poles.

The FMS shall support display and computation of aircraft position and velocity in the World Geodetic System 1984 (WGS-84) Latitude/Longitude system and the Military Grid Reference System (MGRS). The FMS shall be capable of selecting, displaying, and allowing inputs in all National Imaging and Mapping Agency (NIMA)-recognized datum (coordinate systems) and convert them to WGS-84 using a NIMA-recognized algorithm. 

The FMS shall be capable of computing magnetic variation in all regions of the Earth. 

A manual control shall be provided for the aircrew to assign a target altitude to the autopilot, the FD, the FMS, and the TCAS. The FMS shall generate a warning signal when the airplane deviates from the assigned altitude by more than 100 ft.

The FMS shall compute an optimal four-dimensional trajectory based on the flight plan, ATC restrictions and tactical constraints, the predicted performance of the airplane and propulsion, and the aircrew-specified performance index. The FMS shall provide guidance in two, three, or four dimensions for the current flight plan and a user-specified alternate flight plan. The FMS shall store multiple flight plans. The FMS shall accept the flight plan and performance data from a ground-based mission planning system via the ADTD.

The FMS shall provide, as a minimum, the same Guidance modes as the systems that existed prior to the C-130 AMP modification. 

The FMS flight planning capability shall comply with TSO-C129a, Section a.(3)(ix)(2) for Waypoint Entry; Section a.(3)(x)(1) for Waypoint Storage, and Section a.(3)(xi)(1) and (2) for Waypoint and navigation Leg Sequencing.

On the MDS operated by AFSOC, the FMS shall be integrated with the Defensive Systems in order to mechanize automatic route preplanning through the safest corridor.

The Airdrop guidance shall be certifiable as Adverse-Weather Aerial Delivery System (AWADS) as defined in AFI 11-2C-130. The dual FMS shall provide for fully automatic and coupled operation for high- and low-precision airdrop operations as well as airborne radar approach operations. Airdrop procedures defined in AFI 11-2C-130 shall be automated to the maximum extent possible.

The FMS shall provide Airdrop guidance to at least eight (8) Drop Zones (DZ) in the flight plan. Each airdrop procedure shall have independent ballistic parameters for the equipment or personnel to be delivered. The FMS shall accept AFMSS parachute parameters (as defined in AFI 11-231) from the ADTD. The parachute parameters stored in the shipboard database shall be read-only, but the FMS shall provide the aircrew the means to validate and revise the ballistic data when a DZ is defined.

The aircrew shall be able to couple the FMS guidance/steering solution to the Autopilot/FD for lateral/directional control of the airplane.

3.3.2.10.1
Navigation Sensors

3.3.2.10.1.1
INS

The INS shall operate and perform in accordance with SNU 84-1.

The operation of the INS shall be integrated with the FMS.

The user interface with the INS shall be the user interface with the FMS. The user interface shall provide the means of controlling the power and operating mode. The operating modes shall be Off, Standby, Attitude, Gyrocompass Align, Enhanced-Interrupted Align, Stored Heading, Best Available True Heading, Navigate, and Air Align. The user interface shall provide an indication of the state of the user controls, the operating status of the INS, and the performance of the INS.

On the MDS that have the INS installed at a specific location for the Fire Control System, the position of the INS shall be unchanged from the installation before the AMP modification.

3.3.2.10.1.2
TACAN

The number and type of TACAN radios that are installed on each MDS before the AMP modification shall be retained.

The operation of the TACAN system shall be integrated with the FMS and the AWFCS.

The user interface with the TACAN system shall be the Communications/Navigation Control Panel (CNCP) (head-up) and the FMS (head-down and the ACM/SMC crew station).

3.3.2.10.1.3
VOR

The VOR system shall operate and perform in accordance with RTCA DO-196. The VOR system shall receive carrier signals in the 108 to 117.950 MHz frequency range at 50-kHz spacing. The MMR shall provide the VOR capability.

The operation of the VOR system shall be integrated with the FMS and the AWFCS.

The user interface with the VOR system shall be the CNCP (head up) and the FMS (head-down and the ACM/SMC crew station).

3.3.2.10.1.4
ADF

All aircraft shall have a common ADF system that meets or exceeds the requirements of AN/
ARN-149. The number of ADFs installed on C-130 aircraft before AMP modification shall be retained.

The operation of the ADF system shall be integrated with the FMS.

The user interface with the ADF system shall be the CNCP (head up) and the FMS (head down and the ACM/SMC crew station).

3.3.2.10.1.5
DVS

The existing DVS shall be retained and reintegrated with the FMS. The DVS shall provide vertical velocity, drift velocity, heading velocity, and status data to the FMS.

The FMS shall provide the user interface for the DVS. The user interface shall provide the means of controlling the power and operating mode. The user interface shall provide an indication of the state of the user controls and the operating status and performance of the DVS.

3.3.2.10.1.6
MLS

The MLS functionality shall be retained and reintegrated with the FMS. The MLS shall operate and perform in accordance with RTCA DO‑177 and RTCA DO-198. The MLS shall be capable of Category II instrument approach procedures.

The operation of the MLS shall be integrated with the FMS and the AWFCS.

The user interface with the MLS shall be the FMS.

The user interface with the MLS shall be the CNCP (head-up) and the FMS (head-down). The user interface shall provide the means of controlling the power and operating mode. The user interface shall provide an indication of the state of the user controls and the operating status of the MLS.

3.3.2.10.1.7
Instrument Formation Flying System (IFFS)

The AN/APN-169 Station-Keeping Equipment (SKE) shall be retained and reintegrated with the FMS on those MDS that are equipped with the SKE before the AMP modification.

The user interface with the SKE shall be the CNCP (head-up) and the FMS (head-down). The user interface shall provide the means of controlling the power and operating mode. The user interface shall provide an indication of the state of the user controls and the operating status of the IFFS.

3.3.2.10.1.8
GPS

Four (4) GPS receivers shall be installed on each MDS. Two receivers shall be independent military systems that provide Precision Positioning Service (PPS). The other receiver shall operate, perform, and be certifiable in accordance with the civilian regulations. The civil GPS receivers will be part of the MMR.

All four receivers shall be integrated with the FMS. The GPS receiver that is used for navigation shall be user-selectable.

3.3.2.10.1.8.1
Military GPS System

A dual military GPS system with PPS shall be provided. The system shall provide Receiver Autonomous Integrity Monitoring (RAIM) in accordance with TSO-C129a and Fault Detection Exclusion (FDE) in accordance with RTCA DO-229a. 

The Selective Availability Anti-Spoofing Module (SAASM) shall be part of each receiver design. The receiver shall support future growth for NAVWAR upgrade.

The FMS shall provide the user interface to the military GPS receiver. The user interface shall provide the means of controlling the radio power, the operating mode, the type of positioning service, crypto-key loading, and zeroize operations. The user interface shall provide an indication of the state of the user controls, the operating status of the receiver, and the performance of the GPS.
3.3.2.10.1.8.2
Civil SPS GPS

The MMR shall provide the GPS Standard Positioning Service (SPS). The receiver shall provide RAIM in accordance with TSO-C129a and FDE in accordance with RTCA DO‑229a.

The receiver shall be capable of en route, terminal, and nonprecision approach procedures in accordance with TSO-C129a, Class A1, B1, or C1. The receiver shall comply with or meet the intent of RTCA DO-229A for interoperability with the Wide-Area Augmentation System (WAAS). 

An L-band antenna shall be dedicated to each receiver. Each antenna shall be installed at a position that provides complete upper-hemisphere coverage and minimizes RF signal masking during approach procedures.

The FMS shall provide the user interface to the civil GPS receiver. The user interface shall provide the means of controlling the radio power and operating mode. The user interface shall provide an indication of the state of the user controls, the operating status of the receiver, and the performance of the GPS.

3.3.2.10.1.9
ILS

The ILS shall operate in accordance with the requirements for Protected-ILS (P-ILS), which are specified in Annex 10 of the ICAO SARP, Volume I. The P-ILS shall perform in accordance with RTCA DO-192 (Glideslope) and RTCA DO-195 (Localizer).

The operation of the ILS shall be integrated with the FMS and the AWFCS.

The user interface with the ILS shall be the CNCP (head-up) and the FMS (head-down). The user interface shall provide the means of controlling the power, carrier frequency, and operating mode.

3.3.2.10.1.10
Marker Beacon

The Marker Beacon System shall demodulate the 75-MHz carrier signal in order to generate the Mark Beacon indication on the flight deck in accordance with RTCA DO-143.

The MMR shall provide the Marker Beacon capability.

3.3.2.10.1.11
DME

The TACAN system shall provide the DME capability.

3.3.2.10.1.12
PLS

The Personnel Locating System (PLS) shall be retained and reintegrated with the FMS on those MDS that are equipped with the PLS before the AMP modification.

The PLS shall generate steering signals to any source of AM, FM, and Continuous Wave (CW) RF signals in the UHF band between 225 and 300 MHz at 25-kHz increments.

The FMS shall provide the user interface to the PLS. The user interface shall provide the means of controlling power, the operating mode, and the frequency. The user interface shall provide an indication of (1) the state of the user controls, (2) the operating status of the receiver, (3) the survivor radio ID codes that are acquired by the transponder, and (4) the range and bearing of each survivor.

3.3.2.11
Air Data System

The Air Data System shall consist of dual-redundant digital Air Data Computers (ADC) connected to independent dual pitot-static systems. The Air Data System shall provide connection for pitot and static pressure errors as necessary to support and meet the C-130 AMP System flight performance, including the 1000-ft vertical separation requirement.

The Air Data System shall provide the capability for the pilot and copilot to select which ADC supplies air data for the pilot- and copilot-side FD and situation indicators. A manual control at the pilot crew station shall be provided for selecting the ADC that supplies pressure altitude to the IFF. On the AC-130H/U, the ADS shall supply the air data for the fire control system.

User controls shall be provided for selecting the source of the ADC inputs of the FD.

User controls shall be provided for setting the sea-level pressure of the pilot- and copilot-side altimeters. The Air Data System shall generate a signal for the Display System that indicates when the pilot and copilot select a common air data source.

The Air Data System shall be capable of continuous unaffected operation in an icing atmosphere.

The Air Data System shall operate and perform in accordance with RTCA DO-229, which specifies the requirements for barometric-altitude aiding of the Wide-Area Augmentation System (WAAS) and provisional Local Area Augmentation System (LAAS). ADS outputs shall be compatible with display and flight instrument accuracy requirements.

3.3.2.12
Terrain Awareness and Warning System

A Terrain Awareness and Warning System (TAWS) shall be provided in accordance with FAA TSO C-92 and C-151a Class A. The TAWS shall use a worldwide terrain database and DTED Level 1 data to provide a look-ahead warning on a Terrain Display.

The TAWS shall have both the civil mode and a tactical mode. In the tactical mode, the aircrew shall be able to tailor the terrain warnings for low-level operations and assault landings. The aircrew shall be able to inhibit the visual and audible warnings.

3.3.2.13
Radar Altimeter

An AN/APN-232 Combined Altitude Radar Altimeter (CARA) shall measure the vertical range of the ground directly below the airplane. All existing single and dual AN/APN-232 CARA Altimeters and installed dual CARA configurations on the MC-130E shall be retained.

The CARA shall be integrated with the systems that require a measure of ground clearance and/or vertical range rate. The instantaneous ground clearance shall be indicated on the primary flight displays.

The CARA shall comply with the requirements for LPI/LPD specified in paragraph 3.3.1.10.1.

3.3.2.14
Wind Shear Detection

A predictive Wind Shear Detection capability shall be provided in accordance RTCA DO-220 and ARINC Characteristic 708. The Wind Shear Detection System shall generate the signals that indicate the relative position of the wind shear conditions. The Display System will operate on the Wind Shear signals to generate a situation display. The time to detect a microburst and indicate the corresponding position shall be sufficient for the aircrew to maneuver the airplane and avoid the hazard.

The system shall measure the spectral width of each weather return and declare turbulence present whenever the 1-sigma value of the spectral density is equal to or greater than 5 m/s. The system shall provide data to the Display System such that areas of turbulence can be identified by unique colors or techniques for alerting the aircrew. 

Wind shear detection shall provide aural warnings to all crew stations.

3.3.2.15
Traffic Alert and Collision Avoidance System

The aircrew shall be able to remove power from the TCAS in flight.

The existing air-to-air rendezvous for ACC and AFSOC Tanker aircraft shall be retained and integrated.  The E-TCAS data shall be supplied to the FMS to support the air-to-air Rendezvous guidance function. This function shall perform the same as the Rendezvous capability of the present-generation avionics on the ACC and AFSOC tankers. The IFF transponder shall provide Mode 1, 2, 3A, 4, and Mode S operation. 

The antenna shall provide a 160 NM spherical range.

3.3.2.16
Cockpit Printer

A cockpit printer shall be provided in accordance with ARINC Characteristic 744. 
3.3.3
Defensive Systems (DS)

The integrated DS shall retain the capabilities of the individual subsystems while providing a total coordinated system response. No hardware or software (OFP) modifications to the existing DS subsystems shall be required. The DS shall be capable of receiving and transmitting the required data from/to aircraft buses. Information from the DS shall be displayed to the crew to allow for rapid situational analysis and appropriate reaction. The integrated DS shall utilize FMS data to establish environmental criteria for automated defensive system operation and to enhance aircrew situational awareness. DS subsystems with AFI 10-703, Electronic Warfare Integrated Reprogramming (EWIR), capability shall be integrated without degradation to the existing capability.

A subsystem failure within the DS shall not cause degradation of other DS subsystem baseline capabilities, and data bus failure shall not degrade baseline subsystem integration or performance. Classified data shall be capable of being transferred electronically using protected methods between subsystems. The DS shall provide the crew the capability to zeroize classified current mission data only or zeroize all classified data for the system and subsystems (OFP, threat tables, and mission data).

The DS shall provide for a user-definable response approach that contains the desired integrated countermeasures response for each detected threat.
3.3.3.1
Combat Delivery and Non-AFSOC Special Mission Aircraft

The C-130 AMP system shall provide Combat Delivery aircraft (C-130E, C-130H1, C-130H2, and C‑130H3) and Non-AFSOC Special Mission aircraft (EC-130E, EC-130H, HC-130N/P, and LC‑130H) with a consolidated display capability. This consolidated display system shall provide the flight crew with rapid threat situation awareness and a hands-off, fully automated aircraft defensive system. The DS configuration for all of these aircraft shall be the AN/ALR‑69 RWR, the AN/AAR-47 MWS, and the AN/ALE-47 CMDS, as well as provisions for Airborne Broadcast Intelligence (ABI) interface. In addition, when installed, the AN/ALQ-157 IRCM shall be integrated. Each DS subsystem shall retain the capability to be fully operational from existing control panels in the ACM station.

3.3.3.2
AFSOC Non-CAAP Special Mission Aircraft

The C-130 AMP system shall provide AFSOC MC-130P aircraft with a consolidated display capability. This consolidated display system shall provide the flight crew with rapid threat situation awareness and a hands-off, fully automated, aircraft defensive system. The DS configuration shall be the AN/ALR-69 RWR, the AN/AAR-44 MWS, the AN/ALE-47 CMDS, as well as provisions for the Multi-Mission Advanced Tactical Terminal (MATT).  Each DS subsystem shall retain the capability to be fully operational from existing control panels in the SMC station.

3.3.3.3
CAAP Defensive Systems

The AFSOC AC-130H, AC-130U, MC-130E, and MC-130H aircraft DS integration shall include all Combat Delivery DS capabilities and requirements. The DS configuration shall be the AN/ALR-69 RWR, the AN/AAR-44 MWS, the AN/ALE-47 CMDS, the AN/ALQ-172 ECM, the AN/ALQ-196 jammer, the AAQ-24 DIRCM, the APR-46 RF receiver subsystem, the QRC 84-05, and the Multi-Mission Advanced Tactical Terminal (MATT).  In addition, when installed, the AN/ALQ-157 IRCM shall be integrated.  In addition to the Combat Delivery DS capabilities, the following AFSOC-only capabilities shall be provided:

a.
The DS subsystems shall be integrated to provide automated, semiautomated, and manual modes of protection against IR and RF threats;

b.
The DS shall be integrated with Enhanced Situational Awareness (ESA) capabilities to correlate and fuse threat reports from onboard and offboard sensors and provide combined threat reporting to the ECM systems;

c.
The integrated DS and ESA systems shall transmit and receive near-real-time tactical information including still video imagery;

d.
The DS shall have a mission playback function with crew-selectable start/stop control;

e.
There shall be two connections available for users to interface with ESA system data in flight;

f.
The DS shall allow easy and rapid input, in-flight or as preloaded mission data, of crew-designated no-fly/avoidance areas (for example, weather, hostile ground troops, etc.).

3.3.3.3.1
Near-Real-Time Tactical Information

The DS shall provide in-flight, near-real-time threat location using pre-mission, onboard, and off-board data for route replanning and threat detection/avoidance. Pre-mission data shall be loaded from SOFPARS. The DS shall filter broadcast data so that only relevant intelligence updates are received in the cockpit. The DS shall receive EOB data through MATT or equivalent, and other existing receivers. The DS shall receive pre-mission EOB from intelligence systems. The DS shall utilize Specific Emitter Identification (SEI) from off-board sources where appropriate.

3.3.3.3.2
Data Correlation and Fusion

The DS shall provide fused data for selected output to a consolidated EW display, including threat environment information, countermeasures availability/response status, threat parameters, high-priority text messages, caution and advisory legends, and activation of expendable and RF jamming subsystems. The DS shall perform fusion using available onboard and off-board data, and shall be compatible with the AFSOC intelligence feed. For airborne threats, data shall be correlated and fused. Correlation and fusion shall incorporate a re-identification capability for unknown or initially misidentified threats. Hostile air tracks shall be displayed on the map presentation when they meet crew-selectable timeliness and distance criteria.

3.3.3.3.3
Route Replanning

The DS shall provide threat geolocation to provide automatic and semi-automatic in-flight route replanning. The DS shall complete an automatic route replan within 3 sec. The DS shall plan at least one escape route if detection cannot be avoided.
3.3.3.3.4
Defensive System Control and Display

The DS shall be able to receive, store, and present pop-up threat data from the onboard sensors as well as from off-board broadcasts. The DS integration shall calculate and display the ownership detection radius. 

The DS shall display emitter parameters and threat expansion data for the highest priority threat or a threat selected by the operator to include both threats being actively engaged or preplanned EOB threats. EOB information and corresponding symbology for individual radars as well as sites shall be provided.

3.3.3.3.5
EW Simulation

Boeing shall provide the Interface Control Document (ICD) and other required documentation to Lockheed Sanders via an Associated Contract Agreement (ACA) for the implementation of the Combat Delivery A/W/E. Boeing shall make the Training Mission Data Management Software (TMDMS) available for inclusion in the Combat Delivery A/W/E. 

The DS shall provide an onboard, training/simulation mode for aircrews. All capabilities and performance of the EW systems shall be preserved while in this mode. The DS shall use training or exercise EOB, including pop-up threats that are hidden from the aircrew until LOS is established. Pop-up threats shall be entered as part of pre-mission planning or in-flight. The DS shall use these data as actual threat data. The level of training shall be selectable to provide scenarios from entry-level training to advanced tactical scenarios. The DS shall maintain up to three preplanned missions in aircraft memory. Pre-loaded training missions shall be modifiable on the aircraft prior to flight. The capability to load an additional new mission shall be provided. The DS shall upload/download mission data from/to mission planning systems and shall provide for quick and easy transfer of that data. The DS shall provide verification to the aircrew that all pertinent mission data have been loaded. The DS shall provide a query to the aircrew if threat parameters, turn points, or other mission-essential data have not been input. In the training mode, the DS shall simulate threat inputs and provide all requisite aural and visual indications. The training mode shall use Air Force-approved Jammer, Artillery, Radar, and Mission Systems (JARMS) symbology to construct training missions. 
3.3.3.3.5.1
Mission Playback

The mission playback function shall record all simulated EW inputs as though they were actual threat engagements. The record start/stop period shall be operator-selectable. The mission playback function shall record threat audio/symbol indications, aircraft intercom, threat reaction, aircraft position, and EW system status and mode (switch settings). 
3.3.3.4
Airborne Broadcast Intelligence (ABI) Interface
The CD and non-AFSOC Special Mission Aircraft shall have the capability to interface with the ABI system. Near-real-time threat updates from the ABI shall be correlated and fused with onboard threat reports to provide combined threat reporting to the crew.

3.3.4
Training

The modification of the C-130 Training System shall be incorporated by contract modification and will be added to this System Specification when the Training System Part II tasks are placed on the C‑130 AMP contract. 

3.3.4.1
Aircrew Training System (ATS) Upgrade

(Reserved)

3.3.4.2
Aircrew Training and Rehearsal System (ATARS) Upgrade
(Reserved)

3.3.4.3
Maintenance Training System (MTS) Upgrade

(Reserved)

3.3.5
Other Requirements
3.3.5.1
Growth
The C-130 AMP system shall have the following growth capabilities:

a.
Growth provisions (power, cooling, data-bus throughput, processor throughput) for a Beyond-Line-of-Sight Threat-Detection and Geo-Location (BLOSTD/G) system and Special Receiver (SR) system, which incorporates SCI data. The DS correlation and fusion function and display generation system shall include growth for fusion and display of BLOSTD/G and SR data with on‑ and off-board data including pre-mission data. (CAAP only)

b.
Growth provisions (power, cooling, data-bus throughput, processor throughput) to allow for the integration of up to an additional eight DS subsystems. 
c.
Growth provisions (power, cooling, data-bus throughput, processor throughput) for a Cable Warning/Obstacle Avoidance (CW/OA) system. TF/TA growth for CW/OA shall include a method of sensor interface, spare computational ability for additional algorithm use, and display processing capability to generate crew warnings. (CAAP only)

d.
The integrated DS and ESA systems video architecture shall provide for a future growth path for streaming video capability.

e.
The C-130 AMP architecture shall provide a growth path for future Joint Tactical Radio System (JTRS).

f.
The CMF shall provide a growth path to support operation over the planned Aeronautical Telecommunications Network (ATN).

g.
GATM radios shall have a well-defined upgrade path to meet future requirements for line-of-sight data-link communications, VDL Mode 3, Time-Division Multiple-Access (TDMA) digitized voice and data; and VDL Mode 4, self-organizing TDMA.

h.
A growth path to commercial SATCOM ICAO SARPS-compliant voice capability beyond two channels shall be provided.

i.
The FMS/GPS shall have a clearly defined upgrade path to Local Area Augmentation System (LAAS) being currently defined in accordance with RTCA DO-253.

k.
The Air Data System shall have growth provisions for Local Area Augmentation System (LAAS) capabilities in accordance with RTCA DO-253.

l.
The TCAS II system and Mode S transponder shall provide a growth path to support ADS-B in accordance with RTCA DO-185, RTCA DO-181, and RTCA DO-242.

3.3.5.2
Environment

The AMP system shall provide the performance specified herein and be designed to operate in the existing aircraft environment or the aircraft environment shall be locally tailored to allow the AMP system to meet the system performance requirements. The AMP system shall meet all requirements without system performance or reliability degradation while installed in the C-130 AMP aircraft when subjected to combinations of both natural and induced environmental conditions.

Newly developed equipment shall comply with the environmental criteria as stated in the following paragraphs. Modifications to retained aircraft equipment shall not degrade the current environmental qualification performance of the basic unmodified equipment.

3.3.5.2.1
Natural Environment

The AMP system performance and reliability shall not be degraded when subjected to the natural environmental conditions described herein when installed in the C-130 AMP aircraft. The AMP system natural environments shall be defined in accordance with self-sustained worldwide operations over the temperature range of -40oF to +120oF while considering specific aircraft installation provisions and mission phases. The applicable natural environments are defined in the following paragraphs.

3.3.5.2.1.1
Temperature and Pressure (Altitude)

The C-130 AMP systems shall satisfy all system performance requirements when subjected to all naturally occurring combinations of surrounding air temperature and pressures while installed in the various C-130 AMP MDS aircraft. When the equipment is required to operate outside qualified equipment ranges, provisions shall be made to condition the environment to acceptable levels to allow the equipment to operate within acceptable limits.

3.3.5.2.1.2
Humidity

The AMP system equipment shall be subjected to conditions of up to 100% humidity, including condensation, while operating and nonoperating, without degrading performance.

3.3.5.2.1.3
Salt Atmosphere

The avionics equipment shall be designed to meet the salt atmosphere requirement as specified in MIL-STD-810, Method 509.1, or be installed in a protective enclosure to prevent exposure to the salt atmosphere environment while installed in the C-130 AMP aircraft.

3.3.5.2.1.4
Sand and Dust

The AMP system equipment shall operate without degraded performance in a sand and dust environment as defined by MIL-E-5400, paragraph 3.2.24.7.

3.3.5.2.1.5
Fungus

The AMP system equipment shall be capable of withstanding, in both operating and nonoperating conditions, exposure to fungus growth as encountered in tropical climates associated with worldwide operations as specified in MIL-STD-810, Method 508.2. Fungus inert materials shall be used in fabrication of the equipment, and the system shall not support the growth of fungus. Circuits and component parts shall be hermetically sealed or environmentally protected by encapsulation and a conformal coating.

3.3.5.2.1.6
Solar Radiation

The AMP system equipment, when exposed solar radiation, shall withstand the solar radiance as defined by the specific installed configuration characteristic at altitude from sea level to 30,000 ft.

3.3.5.2.1.7
Temperature

The C-130 AMP system shall operate in ambient temperatures from -40oF to +120oF, without degradation of system performance and reliability.

3.3.5.2.1.8
Altitude

The C-130 AMP systems shall operate in an unpressurized environment at all altitudes with naturally occurring environments, equal to or greater than, the current aircraft ceiling of the various MDS aircraft.

3.3.5.2.2
Induced Environment

The C-130 AMP system shall perform without degraded performance or reliability the design missions under all environmental conditions described herein, which includes biological and chemical environments and other induced by operation, induced by operation of the air vehicle, subsystems, and/or equipment. The C-130 AMP system shall meet the crashworthiness requirements of 
paragraph 3.3.5.7.

3.3.5.2.2.1
Vibration

The C-130 AMP system shall operate and meet all performance requirements when subjected to the extreme levels of vibration encountered during the missions of the various C-130 MDS aircraft. The C-130 AMP and retained systems shall be able to operate in the applicable vibration/acoustic environments peculiar to each MDS and ensure the AMP configurations shall improve or not cause a reduction in current aircraft mission specific capabilities.

3.3.5.2.2.2
Shock

The C-130 AMP system shall not incur damage or subsequently fail to operate properly when subjected to normal levels of shock that may be encountered in operational usage. All newly developed or modified equipment, and newly installed equipment, shall be designed to withstand the crash shock levels experienced by the C-130 aircraft. The C-130 AMP and retained systems shall be able to operate in the applicable shock environments peculiar to each MDS and ensure the AMP configurations shall improve or not cause a reduction in current aircraft mission specific capabilities

3.3.5.2.2.3
Temperature, Altitude, and Vibration Combination

The C-130 AMP system shall operate at all combinations of temperatures, altitudes, and vibration as encountered during the missions of the various C-130 MDS aircraft.

3.3.5.2.2.4
Decompression

The C-130 AMP system shall withstand pressure changes due to rapid decompression at altitude without degrading performance.

3.3.5.2.2.5
Biological/Chemical

The C-130 AMP system shall be able to operate without degradation or operational constraints in biological and chemical environments that permit C-130 operation. The C-130 AMP system shall be maintainable and operable by persons wearing biological or chemical protective ensembles, and/or cold-weather gear.

3.3.5.2.2.6
Explosive Atmosphere

The design, construction, and installation of all equipment associated with the C-130 AMP shall not provide an ignition source while exposed to an explosive environment.

3.3.5.2.2.7
Fluid Resistance

The AMP system shall be designed to withstand exposure to natural and man-made fluids as defined below:
Fluid
Specification

JP-8 (Jet Fuel)
MIL-T-83133

JP-4/5 (Jet Fuel)
MIL-T-5624

Emergency Fuel
MIL-G-3056

Hydraulic Fluid
MIL-H-5606, MIL-H-6083

Water
Tap Water

Fire Extinguishing Fluid
MIL-M-12218

Lubricating Oil
MIL-L-7808

Coolant
MIL-C-87252

De-icing Fluid
MIL-A-8243

3.3.5.3
Security

The AMP system design shall not require protective measures for security (personnel, clearances, equipment) beyond those currently documented in Technical Orders, Security Classification Guides, and Operational Instructions. The AMP system design shall accommodate program protection that will assure the availability, integrity, and confidentiality of information and information-dependent systems.

Security on board C‑130 AMP aircraft shall build on the capabilities and doctrine presently employed on the different MDSs. The avionics systems shall ensure that sensitive classified information and data are protected. The AMP system shall be certifiable and accreditable in accordance with AFSSI 5024.

3.3.5.4
Safety Requirements

The C‑130 AMP system design shall be compliant with MIL-STD-882 and the applicable sections of RTCA DO-160 and MIL-HDBK-454 (Guideline 1).

The use of safety devices, warning provisions, or special procedures shall be limited to those applications that provide a significant improvement in system effectiveness. Both operational and maintenance factors shall be included in the design of the C‑130 AMP equipment/system.

The equipment shall provide personnel hazard protection in accordance with MIL-STD-1472. Appropriate safeguards shall be provided to prevent operator contact with moving parts, extreme temperatures, high voltages, sharp edges, or other hazards.

3.3.5.4.1
System Safety

The precedence of corrective action for satisfying AMP system safety requirements shall be in accordance with MIL-STD-882D. The C-130 AMP system shall be designed such that when a single component fails, the failure of that component shall not cause a Category I (catastrophic) hazard. AMP safety features shall be designed such that their functions can not be inadvertently degraded or negated during C-130 AMP operation in all applicable MDSs.

3.3.5.4.1.1
General Design Requirements

System designs and operational procedures developed by the contractor shall consider, but not be limited to, the criteria listed in paragraphs 5.4.1 and 5.4.2 of MIL-STD-882D. Relevant historical data from related aircraft shall be used as a guide for identifying failures

3.3.5.4.1.2
Safety Design Order of Precedence

Selection of appropriate equipment and/or software design features to adequately control or eliminate hazards shall be given precedence over corrective or protective features that increase the system complexity. Safety devices, warning provisions, and procedures shall be developed so that failures, malfunctions, and errors shall not result in hazards. Warning and inspection provisions and procedures shall be used to detect and correct failures, malfunctions, and errors before they become hazardous. Operations personnel and maintenance factors shall be included in the selection of safety design features.

3.3.5.4.2
Operational Safety

The C-130 AMP system shall be designed so that the personnel hazards are minimized, personnel exposure opportunities to toxicity are minimized, electronic equipment design hazards are minimized, and C-130 AMP system safety features are incorporated to promote crew and maintenance personnel safety.

3.3.5.4.2.1
Safety Design Criteria

The C‑130 AMP system design shall meet the requirements set forth in Sections 4 and 5 of MIL‑STD-882.

3.3.5.4.2.2
Toxicity

Personnel exposure to toxic air contaminants resulting from C-130 AMP system operation and maintenance shall not exceed the values given in either OSHA STD 1910.1000 or AFOSH 48-8.

3.3.5.4.2.3
Personnel Hazards and Safety

The C-130 AMP system shall provide personnel protection in accordance with MIL-STD-1472. Paragraphs 3, 5.8, 5.9, 5.11, and 5.13 of MIL-STD-1472 shall be used for design guidance. AFOSH 48-19 shall be used for acoustical noise requirements for ground-support facilities.

Conspicuous placards shall be displayed near equipment that presents a hazard to personnel. AMP personnel shall not be exposed to unacceptable concentrations of toxic substances.

3.3.5.4.2.4
Electronic Equipment Hazards

Paragraphs 5.0, 7.0, and 8.0 of Requirement 1 of MIL-HDBK-454 shall be used as a guide in the design, development, and production of newly designed C-130 AMP system electronic equipment.

3.3.5.4.2.5
Foreign Object Damage

The C-130 AMP system shall minimize the probability of occurrence of Foreign Object Damage (FOD).

3.3.5.5
OPSEC/COMSEC/EMSEC

All C-130 AMP installed systems emitting RF signals outside the aircraft shall be cockpit-selectable, including the ability to turn signals on and off from primary crewmember positions. EMSEC for all procured (added) or modified aircraft systems that process or communicate classified national security information shall be in accordance with the requirements of Air Force Instruction 33-203 and the test requirements of Air Force Systems Security Memorandum (AFSSM) 7011. The flight deck crew and the battle management center crew shall have the capability to block GATM data-link transmissions.

3.3.5.6
Integrated Logistics Support
3.3.5.6.1
Logistics Management Information

3.3.5.6.1.1
Maintenance Concept and Planning

The AMP maintenance concept shall support worldwide C-130 operations. The AMP system maintenance planning shall provide for the following:
a.
The scheduled interval for depot maintenance of the aircraft shall not be reduced by the C-130 AMP system;

b.
Scheduled maintenance downtime for the AMP system shall not be required for C-130 AMP peculiar systems, except for battery maintenance;

c.
The AMP avionics system shall support a two-level maintenance concept;

d.
All critical components shall be capable of being maintained in an austere environment without additional support equipment or manpower;

e.
A combination of Built-In-Test (BIT), external test equipment, and Technical Order (TO) procedures shall detect and unambiguously isolate 100% of all faults to the repairable, adjustable, or replaceable assembly;

f.
C-130 AMP systems shall be capable of being maintained in a bare base environment without special facilities for maintenance or software loading, special alignment procedures, or the need for specialized equipment beyond hand-held tools;

3.3.5.6.1.2
Facilities

Existing facilities shall be used with no new requirements imposed by the C-130 AMP.

3.3.5.6.1.3
Personnel

The C-130 AMP system shall allow maintenance to be accomplished by Air Force 3- or 5-skill-level personnel.

Maintenance of the C-130 AMP system shall use existing Air Force Skill Codes (AFSC) with no additional AFSC requirements.

3.3.5.6.2
Technical Publications

Complex procedures as identified in the Training Systems Requirements Analysis (TSRA) shall have computer links that will provide on-line access to computer-based training.

Data from the ADTD shall be transferred and stored on the Personal Computer Memory Card International Association (PCMCIA) device. Stored data shall capture primary mission and maintenance data to/from the aircraft platform, and to/from maintenance information, mission planning, and intelligence systems.

All installed systems shall have the capability to have Aircraft Battle Damage Repair (ABDR) performed in the field using currently accepted temporary fixes to permit minimum operational capabilities as outlined in TO-1-1H-39.

3.3.5.6.2.1
Electronic Technical Manuals/Interactive Electronic Technical Manuals (ETM/IETM)

ETM/IETMs shall provide for system operation and maintenance and shall meet the following:

a.
ETM/IETM data shall describe system and LRU/LRM theory of operation, interfaces, component removal/installation, parts data, preventive maintenance, and be capable of supporting new AMP systems in a bare base environment;

b.
Technical Manuals shall include fault isolation and fault reporting manuals;

c.
Flight Manuals, System Wiring Diagrams, Work Unit Code Manuals, and Illustrated Parts Breakdowns shall be supplemented or replaced as necessary to reflect AMP modifications made to the C-130;

d.
Technical Manuals shall be fully incorporated into the baseline AMP as a change, revision, or new manual;

e.
Data delivered digitally shall be in the Standard Generalized Markup Language (SGML) and shall be maintained to meet Air Force technical manual specifications and standards;

f.
The ETM/IETM data systems shall comply with Contractor Integrated Technical Information Services (CITIS) and Continuous Acqusitionary Life-Support (CALS) standards;

g.
Personnel shall be able to order Interactive Electronic Technical Manuals in digital format and have the capability to print on-demand at the local workstation.

3.3.5.6.2.2
Technical Manual Certification

All new and modified Technical Manual data/procedures shall be certified by the contractor through one of three methods:

a.
Performance through actual performance of tasks, using Technical Manual procedures;

b.
Simulation of Technical Manual tasks by observing the equipment in an operational configuration;

c.
Performance of a desktop analysis through review to ensure compatibility with currently approved source data.

3.3.5.6.3
Material Management

The C130 AMP system shall have the following Material Management support:

a.
C-130 AMP-unique spares that are under contractor Material Management responsibility shall be provided-on-demand to the Main Operating Base (MOB) at 95% availability rate;

b.
AOG/MICAP parts that are under contractor Material Management responsibility shall be provided to the CONUS MOB within 24 hours and to the OCONUS MOB within 72 hours of verbal notification to the Boeing Supply Center;

c.
Orders for routine replenishment spare parts that are under contractor Material Management responsibility shall be fulfilled to the MOB (from wholesale stock to the retail site) within 5 days of demand for replenishment;

d.
Repairable spare parts that are under contractor Material Management responsibility shall be repaired and returned to the supply system with a 45-day turnaround-time (including transportation).

For parts that are under Contractor Material Management responsibility, a C-130 AMP total asset visibility and tracking system shall be established that provides Air Force interface and/or access in accordance with CITIS and CALS standards.

3.3.5.6.4
Modification Line Support

All Time-Compliance Technical Orders (TCTO) shall be developed in accordance with TMCR TM-86-01H and MIL-PRF-38804C and written to a Air Force 3- or 5-skill level.

The Government On-Line Data (GOLD) system shall be used for input of and changes to Work Instructions for kit installation, Quality Closed-Loop Corrective Action process, and transfer of information between Boeing, Warren Robins Air Logistics Center (WRALC), and Odgen Air Logistics center (OOALC). The GOLD system shall comply with CITIS and CALS standards.

3.3.5.6.5
Support Equipment

If new SE is required, selection of SE shall be accomplished in accordance with the following order of precedence unless cost-effectiveness (including life-cycle costs) analysis dictate otherwise. All new SE shall be functionally and operationally compatible with the C-130 AMP system requirements.

a.
Existing C-130 GFE SE;

b.
Existing GFE SE;

c.
Modified GFE SE;

d.
Existing Commercial Off-The-Shelf (COTS) SE;

e.
Modified COTS SE;

f.
New design SE.

Support Equipment for the C-130 AMP system shall include ground equipment (peculiar and common), and associated test, support, and control software required for maintenance to support and maintain the C-130 AMP system in a continuing state of operational readiness. Elements within this area shall include equipment required to install, inspect, test, adjust, calibrate, appraise, gage, measure, assemble, disassemble, handle, transport, safeguard, store, activate, service, repair, maintain, or operate the C-130 AMP system, subsystem, end item, or component.

3.3.5.7
Crashworthiness

Placement and design of components shall be optimized for personnel survival in the event of a crash.

Installations of the C-130 AMP system Group A and B equipment shall meet the crashworthiness requirements as shown in Figure 13:
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Figure 13.  Crashworthiness Requirements

Crashworthiness of the unmodified portions of C-130 AMP airframes and subsystem installations shall not be degraded by AMP system modifications.

3.3.5.8
Hazardous Materials/Ozone-Depleting Substances

The C‑130 AMP (design, components, testing, production, installation, maintenance, support, and disposal) shall not introduce Ozone-Depleting Substances (ODS). The C‑130 AMP system shall also minimize the use of other hazardous materials. If hazardous materials are used, adequate procedures and equipment shall be included to minimize risk to the environment, personnel, and to accomplish disposal. 

3.3.5.9
Aircraft Characteristics

The AMP system, as installed, shall not degrade the current C-130 aircraft performance envelope. The C-130 AMP system shall not degrade airworthiness, air vehicle performance, service life, engine and auxiliary power unit capabilities, and crashworthiness of the unmodified C‑130 air vehicle. As a minimum, these shall include aircraft handling and flight characteristics, payload capability, CG limitations, and structural margins.

3.3.5.9.1
Flight Characteristics

C-130 AMP aircraft of each applicable MDS shall exhibit no adverse flight characteristics due to AMP system modifications. 

3.3.5.9.2
Physical Characteristics

Controls, displays, markings, coding, labeling, and arrangement schemes for equipment and panel layouts shall be uniform for common functions of all equipment. Units that are not panel-mounted shall be designed for installation in aircraft areas such that they: do not interfere with mission operation, minimize aircraft modifications, and remain accessible for maintenance.

3.3.5.9.3
Mass Properties

Any adverse mass property changes (CG shift) caused by the C-130 AMP equipment/system installation shall be held to a minimum of 1% Mean Aerodynamic Chord (MAC) within the critical aircraft weight and balance envelope for each MDS as defined in Technical Orders 1-1B-40 and 1‑1B‑50.

All equipment required for C‑130 AMP missions shall be included in the basic aircraft operating weight. The weight and balance of the C‑130 aircraft shall be determined by calculation in accordance with Technical Order 1C‑130X-5. The weight and balance shall conform to Technical Orders 1-1B-40 and1-1B-50.

The modifications required to transform a C-130 aircraft into a C-130 AMP aircraft shall not impact the ability of the aircraft 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 missions.

Useable payload for modified aircraft shall not be reduced below the current levels identified in Appendix E.

3.3.5.9.4
Static Structural Load Margins

All new or modified existing structure that is flight, pressure, or crash load design driven, shall have static structural load margins of safety greater than or equal to 0.25 if not structurally proof tested to ultimate load. Unmodified previously existing structure shall not be degraded below a zero margin of safety.

3.3.5.10
EMI/EMC/Frequency Management

The installed performance of the C-130 AMP system shall achieve electromagnetic compatibility in accordance with MIL-STD-464. Paragraphs 4.1, 5.1, 5.2, 5.3, 5.4, 5.6, 5.8, 5.9, 5.10, 5.11, and 5.12 (TS/SCI affected systems/buses only) of MIL-STD-464 are applicable to C-130 AMP.

The C-130 AMP new and modified subsystems and equipment shall meet the requirements of MIL-STD-461E.

All equipment shall comply with national and international spectrum standards and guidance on the use of the electromagnetic spectrum. Furthermore, the equipment shall be certified in accordance with AFI 33-118 and AFM 33-120 to be supportable in the electromagnetic spectrum prior to fielding the first aircraft.

3.3.5.10.1
Electromagnetic Compatibility (EMC)
The C-130 AMP subsystems and equipment shall be installed in a manner to provide the inter- and intra-system electromagnetic compatibility (EMC) requirements of MIL-STD-464. The installed C-130 AMP equipment shall not degrade the existing C-130 systems.

The design of the C-130 AMP wiring shall minimize electromagnetic interference and suscepti​bility of the AMP equipment. Each power and signal wire shall have its own wire return to the extent practical.

3.3.5.10.2
Electromagnetic Interference (EMI)

New and modified C-130 AMP subsystems and equipment shall meet the requirements of MIL-STD-461E. Commercial equipment shall meet the requirements of DO-160 or MIL-STD-461. Off-the-shelf and Non-Developmental Items (NDI) shall meet the applicable version of MIL-STD-461 or DO‑160 when consistent with the system electromagnetic compatibility of the C-130 AMP.

3.3.5.10.3
Electrical Bonding

The electrical bonding of the C-130 AMP equipment shall be consistent with the corrosion finish requirement IAW the applicable specifications and IAW MIL-STD-464, paragraph 5.10.

3.3.5.11
Packaging/Handling/Marking

3.3.5.11.1
Handling

Shipment shall be by various forms of transportation such as (but not limited to) truck, rail, or air. Handling requirements shall be compatible with standard Air Force ground-handling vehicles and materials-handling equipment.

The C-130 AMP system design shall ensure LRU/LRMs and support equipment are transportable in a C-130 operational support airlift aircraft in support of mobility and operations at an austere environment.

3.3.5.11.2
Packaging

Items for immediate use shall be packaged to ASTM D 3951-98.

Preservation, packaging, packing, and transportation for C-130 AMP system equipment, components, support equipment, support tooling, and spare parts shall be designed to prevent degradation of product accuracy, product quality, or product reliability throughout the life cycle of the C-130 AMP system.

The materials used in the preservation, packaging, and packing of C-130 AMP system equipment shall be selected from applicable documents listed in Appendix A of NAS 855. Other packaging materials may be used provided they are equal to or better than similar approved materials and the manufacturer of the material can furnish documented evidence, certified by an approved testing laboratory, that the material meets or exceeds the performance requirements of the similar approved material.

C-130 AMP system production hardware shall be prepared for delivery in accordance with NAS 855. Level of packaging shall be “C”. Designs shall be prepared in accordance with the guidelines of NAS 855, as tailored for the C-130 AMP program. Test requirements of NAS-855 shall not be required.

Bonded storage shall be provided for items not immediately delivered.

3.3.5.11.3
Marking

All containers shall be tagged or stamped with all markings necessary for delivery and storage, all markings required by regulations, statutes, and common carriers, and all markings necessary for safety and safe delivery. Markings shall use MIL-STD-129 as a guide.

Unit, immediate, and exterior containers shall be marked in accordance with the guidelines of MIL-STD-129M and the applicable documents of the Civil Aeronautics Board, Tariff 6D, Title 49 CFR Parts 100 – 178, ICAO, and AFR 71‑4.

3.3.5.12
Human Factors

Design and construction of the C-130 AMP system shall result in a system that will (1) achieve satisfactory performance by aircrew and maintenance personnel; (2) support safe and effective mission performance with a flight deck crew of two pilots and one flight engineer; (3) minimize demands on skill requirements, training, and personnel costs; and (4) enhance the effectiveness of personnel-equipment interfaces. AMP system design shall be such that the performance of any task required for operation and maintenance of the equipment is within the capability of the military personnel who have been appropriately selected and trained to perform the task. Human engineering principles shall be applied to modifications associated with the C-130 AMP to achieve effective integration of personnel with all AMP systems and subsystems. MIL-STD-1472 paragraphs 5.1, 5.2, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.11, and 5.13 and JSSG-2010-1, JSSG-2010-2, JSSG-2010-3, and JSSG-2010-4 shall be used as guides for all crew systems modifications. The AMP system equipment shall have human engineering principles applied for maintenance, including error-proof design and accessibility. Potential biomedical hazards shall be avoided.

3.3.5.12.1
Displays

Visual displays shall be utilized to provide the operator with a clear indication of equipment or system conditions for operation under any eventuality commensurate with the operational and maintenance philosophy of the system.

Any information required to be in the primary field of view shall be within a 30-deg cone from the design eye to the center of the visual sector of greatest concern to the individual aircrew member.

Displays shall be located so they may be read to the degree of accuracy required by personnel in the normal operating or servicing positions without requiring the operator to assume an uncomfortable, awkward, or unsafe position.

Control/display relationships shall be apparent through proximity, similarity of groupings, and similar techniques.

3.3.5.12.2
Interfaces

Computer programs and equipment interfaces shall provide a functional interface between the system (for which they are designed) and users (operators/maintainers) of that system. This interface shall optimize compatibility with personnel to ensure accommodation of aircrew and maintainers and shall minimize conditions which can degrade human performance or contribute to human error. Workload associated with these interfaces shall be maintained below a level 7 on the Bedford Workload rating scale.

3.3.5.12.3
Maintenance Personnel

The system shall be maintainable by the 5th percentile female through the 95th percentile male under all environmental conditions for the C-130 as defined in Figure 14, using common hand tools.


Min
Max

Min
Max

Stature
60.0
74.0
Forearm Circ Extended
7.9
13.0

Shoulder Height
47.5
61.9
Hand Circ with Thumb
8.5
11.5

Sitting Height
30.5
40.0
Shoulder Breadth
12.2
17.8

Thumb-Tip Reach
24.9
36.6
Chest Depth
6.5
12.2

Thumb-Tip Reach Extended
28.3
41.1
Hip Breadth
11.2
16.8
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Figure 14.  Anthropometric Dimensions for Maintainers

3.3.5.12.4
Equipment Handling

C-130 AMP equipment that weighs more than 37 lb shall be prominently labeled with the weight of the object and lift limitation; e.g., mechanical or two-person lift.

Each newly developed LRU shall be equipped with two handles or grasp areas to aid removal and replacements.

Size and weight of C-130 AMP equipment shall compare with existing commercial aircraft design practices and National Institute of Occupational Safety and Health (NIOSH) standards.

Handling provisions for the size, weight, and usage of the item shall be as defined in paragraph 5.9 of MIL-STD-1472.

3.3.5.12.5
Acoustical Environment

Personnel shall be provided with an acoustical environment, which will not cause personnel injury, interfere with voice or any other communications, cause fatigue, or in any other way degrade overall system effectiveness.

3.3.5.12.6
Equipment Safeguards

Appropriate safeguards shall be provided to prevent operator contact with moving parts, extreme temperatures (as specified in MIL-STD-1472, paragraph 5.13.4), high voltages (as specified in MIL-STD-1472, paragraph 5.13.7), sharp edges, or other hazards.

3.3.5.13
Interoperability

The AMP system shall be interoperable with sister services, allied, and North American Treaty Organization (NATO) equipment (including standard group handling equipment and ground power units).

3.3.5.14
Quality System
ISO 9001 shall be used as a guide for C-130 AMP system quality requirements.

3.3.5.14.1
Production Processes

The Environmental Stress Screening (ESS) of each newly developed or significantly modified Seller-furnished, reliability-critical electronic and electromechanical Line-Replaceable Unit (LRU) to be delivered as installed equipment or as spares, and for all the corresponding lower level equipment to be delivered separately as spares or repair parts shall be as described in the contractor-approved ESS test requirement. For off-the-shelf Contractor-Furnished Equipment (CFE) that is not newly developed or significantly modified, existing specified levels of burn-in and/or reliability acceptance testing shall be maintained.

3.4
System External Interface Requirements

The C-130 AMP system shall provide the capability to interface with the following:

a.
ADTD;

b.
Air Force standard Programmer Loader Verifier (PLV);

c.
Standard external power sources.

3.5
System Internal Interface Requirements

The C-130 AMP shall utilize open interface standard. The C-130 AMP shall provide the following interfaces:

a.
Digital Databus Interfaces;

b.
Analog Interfaces;

c.
Video Interfaces;

3.6
System Internal Data Requirements

3.7
Adaptation Requirements
3.7.1
Off-The-Shelf Equipment

The C-130 AMP design shall use the following priority order for selection of off-the-shelf equipment for the AMP system unless cost or performance requirements/analyses indicate otherwise: (1) existing government inventory equipment, (2) commercial existing equipment, (3) modified common equipment, (4) modified commercial equipment, and (5) new-design equipment.

3.7.2
Government-Furnished Property List

The Government-Furnished Property (GFP) requirements for the C-130 AMP system shall be as identified in Appendix D.

3.7.3
Operational and Organizational Concept

The C-130 AMP system shall be capable of being integrated into the existing Air Force C-130 aircraft operational and organizational systems with minimum impact on normal operations and training.

3.7.3.1
Organization and Mobility
C-130 AMP aircraft will be re-assigned by the Air Force to Air Mobility Command, Air Combat Command, and Special Operations Forces as necessary and as C-130 AMP system modifications are completed and tested. No changes invoked by the AMP system design shall preclude re-assignment of individual AMP modified aircraft to operational duty from which the unmodified C-130 aircraft came.

3.7.3.2
Operational Employment
The C-130 AMP system shall be capable of accomplishing all normal operational missions (e.g., combat delivery, special ACC aircraft, and special AFSOC aircraft) to which each C-130 aircraft was assigned by the Air Force before the AMP modifications were made. The AMP system shall possess a global air/ground communications system capable of providing an aircrew interface with all controlling agencies and supported units, including U.S. Army and U.S. Marine Corps units located at or near the forward edge of the battle area. The C-130 AMP aircraft shall be capable of continuous contact with command-and-control elements. The combat delivery C-130 AMP system shall retain its full capability for reconfiguration to accommodate varying types of loads for airland or airdrop operations.

3.7.3.3
Training Organization

3.7.3.4
Basing
No feature of the C-130 AMP system shall preclude C-130 aircraft so modified from performing within the same worldwide basing structure or in the mission role to which that aircraft was originally assigned.

3.7.3.5
Utilization Rates
The sustained utilization rate for the C-130 AMP system shall be assumed to be 3.2 hr per day during peacetime and up to 10.0 hr per day during sustained wartime operations with the capability to surge up to 12.5 hr per day for up to 45 days.

3.7.3.6
Useful Life

The useful life of the C-130 AMP system shall be 30 years insofar as the AMP components of the C-130 air vehicle are concerned. Useful life, as used in this paragraph, refers to the time span that the C‑130 AMP will be a part of the Air Force inventory. The structural design service life shall remain as specified by the airframe manufacturer.

3.7.3.7
Orderly Degradation

The C-130 AMP system design shall provide orderly and graceful degradation of mission-critical systems through automatic regression and operator selection of backup modes. The AMP design shall preclude single-point failures in mission-critical systems. All safety-of-flight systems and subsystems shall be considered as mission-critical systems. The term “mission-critical system” NM as used herein is defined as those systems that are essential for C-130 AMP operation to ensure mission success.

3.7.4
Standardization
3.7.5
Equipment To Be Removed

Appendix C identifies the existing C-130 aircraft avionics that, as a minimum, shall be removed as part of the C-130 AMP along with associated wiring, circuit breakers, and mounting hardware. The C-130 AMP system changes shall not degrade or delete any remaining C-130 system capabilities.
3.8
Design and Construction Constraints

The following priorities shall be used for selection of equipment for the C-130 AMP system unless cost-effectiveness (including total ownership cost) analysis dictates otherwise: (1) existing Air Force inventory equipment, (2) commercially available equipment, (3) existing equipment that can be modified, and (4) new equipment requiring development.

3.8.1
Materials, Processes, and Parts

The materials, processes, and parts used in the design of the C‑130 AMP system shall be selected on the basis of reliability, maintainability, producibility, survivability, safety, logistics considerations, and prior service history.

3.9
Documentation

Documentation for the C-130 AMP system shall be as specified in the contract.

4.0  Verification

4.1
Verification

All system requirements shall be incrementally verified to ensure that the requirements are correctly implemented. Verification shall be accomplished incrementally, such that it provides insight to the government as to design maturation and program progress. Verification of Commercial Off-The-Shelf and Non-Developmental Item system components shall present existing qualification and verification data as required to ensure COTS/NDI items are operationally suitable, safe, and effective in the C-130 worldwide environment. Developmental components shall require verification throughout the development, test, and production process.  Ultimately, the information generated through the verification process shall be adequate to document compliance with technical performance requirements. In addition, verification data shall support the Operational Safety, Suitability, and Effectiveness (OSS&E) certification process described in AFI 63-1201 for all AMP-modified C-130 mission design series.

Lower level product verifications shall add up and contribute to verification for the integrated system from component and subsystem levels up to the system level. Incremental verification shall measure product integrity against established entrance and exit criteria found in AMP Management and Master Test Plans and presented at program milestones, as defined in the AMP Integrated Master Plan (IMP). Verification-related milestones shall comprise design reviews, Development Test and Evaluation Contractor Clearance, and Operational Test and Evaluation Contractor Clearance, as a minimum. Incremental verification shall use increasingly more rigorous criteria at various stages throughout the program.

A commercial-off-the shelf product, such as Dynamic Object-Oriented Requirements System (DOORS), shall be used as a tool to support the requirement management process.  The tool shall allow requirements to be identified, managed, and interrelated.  It shall support both vertical and horizontal requirements traceability, configuration management, and close the requirement traceability loop back through the incremental verification of every requirement as specified in the Requirements Verification Cross-Reference Index.  The requirement management process, aided by the tool, shall ensure that every requirement is captured, allocated and incrementally verified.  Actual performance data for each incremental test, including data resulting from testing at the supplier, SIF, on-aircraft ground and flight, shall be analyzed. The analysis shall determine whether compliance with the success criteria as defined in the Requirements Verification Cross-Reference Index, and the pre-requisite for the next test increment(s) are met. Compliance with success criteria and pre-requisites shall be required prior to proceeding to the next test.

4.1.2
OSS&E Requirements

The verification of requirements shall establish an OSS&E baseline for each MDS. In all cases the method of verification shall successfully verify that the requirement has been met; specifically, that the C‑130 AMP system meets all installed system performance requirements of this document. In addition the requirements verification methods shall include identification of Product Key Characteristics related to OSS&E Assurance and definition of Key Manufacturing Process Parameters in accordance with the draft Interim Guidance Document. The requirements verification methods and allocation of the performance requirements of this specification, as flowed down in lower level specifications, shall incorporate Product Appraisal and Reporting, including Key Process Capability, traceable to those requirements preserving OSS&E baseline characteristics. For core equipment and software that applies to multiple MDSs, the requirement may be met by prior verification with a previous MDS provided the requirement can be shown to be not affected by integration in different MDSs. Regression testing may meet this intent.

4.1.3
Requirements Verification Cross-Reference Index

The functional performance requirements of Section 3 shall be verified by one or more of the following six methods.

Analysis:
A detailed calculation of probabilities, trial runs, synthetic scenarios and simulations, empirical data, test results, etc. to assure a requirement has been met. This method includes analysis of design data throughout the development process.

Modeling/ Simulation:
The digital detailed representation of a subsystem or function that is not able to be fully tested or demonstrated due to the overwhelming number of test/demonstration hours required to verify that requirements have been met.

Process Control:
The detailed review and analysis of process descriptions and metrics, and production operations, to ensure that the requirement is met by consistent product compliance with specific standards of quality.

Inspection:
A visual observation of equipment, drawings, or documentation to assure that a requirement has been met.

Demonstration:
Nonparametric exercise of actual equipment to assure that a requirement has been met. Demonstration that a “growth” requirement has been met shall be provided via analytical means. 

Tests:
Parametric operation of (1) equipment in mockup, hot bench, and environmental qualification setups; or (2) installed equipment in its operational environment, under controlled conditions, using detailed test procedures, to assure that a requirement has been met. Testing categories utilized herein are defined as follows:


Supplier Testing – Performed at LRU/LRM level.


SIF – Performed at the subsystem/system level.


Aircraft (A/C) Ground – Includes interface, installation, and subsystem/ system level.


A/C Flight – Performed at the system level for A/C verification.

The verification of each Section 3.0 requirement shall be verified as detailed in Figure 15, Verification Cross-Reference Index, which identifies incremental verification, with specific success criteria, tied to a program milestone through IMP reference.




































































































� Small buildings shall have a radar cross-section not less than 6400 m2 at 6-dB RCS difference with clutter background.


� Runways shall be not less than 150 ft wide and have RCS difference to the surrounding terrain greater than 4 dB.


� Current C-130 radar capabilities do not include Ballistic Wind Map Mode.
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