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SECTION 1

INTRODUCTION

1.1
Scope

This interface control document (ICD) establishes the requirements for the interfaces between the Battlefield Attack Data System (BADS) Air Vehicle and the Sensor Dispenser Unit including the sensors contained in the dispenser prior to ejection and subsequently during descent and subsequent to impact in the sea or upon land.

1.2
System Version Covered

This ICD presents the interface requirements for the version of the system to be delivered for the demonstration validation phase of the program which will be used in an operational evaluation of the concept of using large unmanned tactical attack aircraft referred to as uninhabited combat air vehicles (UCAV) for missions commonly accomplished by manned aircraft.

1.3
System Definition

1.3.1
System Product Entity Structure

Figure 1-1 illustrates the BADS product entity structure. System elements are identified by their joint product entity ID and work breakdown structure (WBS) numbers in lower right corner of each block. Table 1-1 identifies the contractors responsible for the elements shown on Figure 1-1.

[image: image2..pict]
Figure 1-1 Related System Product Entity Structure

Table 1-1  Related System Responsibilities

PID
ITEM NAME
CONTRACTOR
TEAM

------------
--------------------------------------------
------------------------------------------------
--------

A1
UCAV Segment
Cosgrove


A4
Mission Segment
Green Electronics

1.3.2
System Interfaces

Figure 1-2 illustrates the principal interfaces defined in this ICD. This ICD covers the requirements for all of the interfaces shown. Each interface may contain many individual interfaces defined under the corresponding paragraph number in Section 3. Interface 4 is completed through a radio signal during captive carry, sensor descent, and subsequent to impact with the sea or land.

[image: image1.wmf]
Figure 1-2 System Interface Schematic Block Diagram

1.3.3
Interface Responsibilities

Table 1-2 identifies terminal entity modeling IDs (MID) and defines interface responsibilities in terms of the pairs of companies responsible for the product entities on the interface terminals. 

Table 1-2  Interface Responsibilities

INTERFACE
TERMINAL 1
TERMINAL 2
TERMINAL 1
TERMINAL 2

ID
MID
MID
RESPONSIBILITY
RESPONSIBILITY

-------------------
-------------------
-------------------
---------------------------
--------------------------

1
A11
A4A
Cosgrove
Green Electronics

1.1
A112
A4A
Cosgrove
Green Electronics

1.2
A113
A4A
Cosgrove
Green Electronics

1.3
A491
A4A
Green Electronics
Green Electronics

2
A4A
A492
Green Electronics
Green Electronics


3
A4A
A492
Green Electronics
Green Electronics

Table 1-2  Interface Responsibilities (Continued)

INTERFACE
TERMINAL 1
TERMINAL 2
TERMINAL 1
TERMINAL 2

ID
PID
PID
RESPONSIBILITY
RESPONSIBILITY

-------------------
-------------------
-------------------
---------------------------
--------------------------

4
A492
A493, A494
Green Electronics
Green Electronics

5
QN
A493, A494
Green Electronics
Green Electronics

6
QN
A493, A494
Green Electronics
Green Electronics

7
QC
A493, A494
Green Electronics
Green Electronics

8
QN
A493, A494
Green Electronics
Green Electronics

9
QH
A493, A494
Green Electronics
Green Electronics

SECTION 2

APPLICABLE DOCUMENTS

SECTION 3

REQUIREMENTS

3.1
Interface 1,  Store Pylon Attachment

The Dispenser Store shall be attached to the UCAV Air Vehicle using a pylon that places the Dispenser Store at the right distance from the lower wing surface, provides a structural mating, and couples electrical power and control to the store.

3.1.1
Interface 1.1,  Mechanical Pylon Attachment

The pylon shall be bolted to the under surface of the UCAV wing. This same pylon will be used for weapons with more mass that the Dispenser Store so the structural loads will be driven by that interface.

3.1.2
Interface 1.2,  Store Electrical Power 

The UCAV electrical system shall provide a dispenser pylon source for 28 VDC for a load of up to 15.2 amps.

3.1.3
Interface 1.3,  Store Electrical Control

The pylon shall provide wiring to connect UCAV Sensor Support Module control and data circuits to the store in accordance with the requirements defined in Interface 2.

3.2
Interface 2, UCAV Electrical Power and Control

Electrical power and control shall be provided through an electrical cable attached to the UCAV Air Vehicle through a quick disconnect to facilitate in-flight jettison of the complete store for safety of flight reasons. The pylon end of the quick disconnect umbilical shall include a lanyard disconnect device to mechanically operate the disconnect feature in the event of store jettison.

3.2.1
Interface 2.1,  Electrical Power

The UCAV Electrical System shall supply to the Dispenser Store 28 VDC within the electrical cable assembly defined in interface 3.2. The electrical source shall supply up to 15 amps over a 2 hour time span. 

3.2.2
Interface 2.2,  Dispenser Control

3.2.2.1
Interface 2.2.1,  Dispenser Power Control

3.2.2.2
Interface 2.2.2,  Sensor Command Frame

3.2.2.3
Interface 2.2.3,  Sensor Data Frame

3.2.2.4
Interface 2.2.4,  Sensor Selector Frame

The sensor control system in the UCAV is capable of selecting a data feed from any dispensed sensor including the sensors dispensed by the UCAV making the selection as well as other sensors dispensed by other UCAV.

3.3
Interface 3  UCAV Store Attachment

3.3.1
Interface 3.1,  Forward Hook

3.3.2
Interface 3.2,  Aft Hook

3.3.3
Interface 3.3,  Sway Brace, Typical

The UCAV stores rack shall provide four sway braces individually adjustable to secure the store on the rack suspended from the forward and aft hook. Each sway brace shall be adjusted to a torque value of TBD-1 foot pounds.

3.3.4
Interface 3.4,  Ejection Thrust

When store jettison is commanded a pyrotechnic device located in the pylon shall be fired coincident with hook operation driven by the same pyrotechnic applying a force of TBD-2 foot pounds to the structure of the store to force the store away from the vehicle boundary layer.

3.4
Interface 4, Sensor Signal

3.5
Interface 5, Sensor Impact and Support

3.5.1
Interface 5.1, Earth Impact

3.5.2
Interface 5.2, Sea Impact

3.6
Interface 6, Earth's Magnetic Field

3.7
Interface 7, GPS

3.8
Interface 8, Atmosphere

The sensor shall be ejected at an altitude between 2000 and 7000 feet with an airspeed of 200 to 300 knots and Earth's atmospheric forces will be applied to the sensor during its gravity descent to the surface. Descent shall be controlled by a sensor parachute system that will be jettisoned at Earth impact.

3.9
Interface 9, Hostile Environmental Relationships

SECTION 4

VERIFICATION

4.1  Methods of Verification

Four methods of verification are recognized and defined as follows:

4.1.1
Test

An element of verification and inspection which generally denotes the determination, by technical means, of the properties or elements of items, including functional operation, and involves the application of established scientific principles and procedures.
4.1.2
Analysis

An element of verification that utilizes established technical or mathematical models or simulations, algorithms, charts, graphics, circuit diagrams, or other scientific principles and procedures to provide evidence that stated requirements were met. Qualification by similarity is considered a subset of analysis because an analysis is required to justify the claim.

4.1.3
Examination

An element of verification and inspection consisting of investigation, without the use of special laboratory appliances or procedures, of items to determine conformance to those specified requirements which can be determined by investigations. Examination is generally nondestructive and typically includes the use of sight, hearing, smell, touch, and taste; simple physical manipulation; mechanical and electrical gauging and measurement; and other forms of investigation.
4.1.4
Demonstration

An element of verification that generally denotes the actual operation, adjustment, or re-configuration of items to provide evidence that the designed functions were accomplished under specific scenarios. The items may be instrumented and qualitative limits of performance monitored.
4.2  Classes of Verification

Three classes of verification are recognized and explained in subordinate paragraphs. The methods above are selectively effective in all of these verification classes.

4.2.1  Design Verification

All requirements included in program specifications shall be reviewed informally or formally for validity. To be valid a requirement must satisfy the following criteria:

a.
A numerical value must be assigned for all quantifiable requirements.

b.
The value must be achievable within the laws of physics and other disciplines and within the current or achievable technologies available to the program.

c.
It is necessary to respect this requirement in order for the customer need to be satisfied.

d.
The value must be consistent with satisfying the system affordability requirement suggesting a need to trade performance capabilities against cost of acquisition and operation.

Design verification shall be accomplished using the four methods defined in paragraph 4.1. Most requirements can be validated by examination based on sound engineering judgment and past experience with similar systems. Where necessary, special development tests and analyses shall be conducted to achieve the condition of the requirement being validated such that the program may proceed with minimized risk of failure to satisfy the requirement.

Where the results of the validation study develops a concern for the ability to satisfy a requirement, that requirement will be included in the risk management program until such time that the concern has been resolved and the attendant risk mitigated. Where this process is expected to require a considerable period of time and the requirement is program critical, it will be carried as a technical performance measure (TPM) parameter until such time there is good confidence that the requirement can be satisfied.

4.2.2   Qualification Verification Requirements

All operational components shall be subjected to qualification tests, analysis, examinations, or demonstrations as appropriate. Table 4-1 lists all of the requirements in Section 3 of this interface control document and tells what method or methods will be used to verify that the design solution satisfies those requirements. The table also tells at what level the requirement will be verified. In that this is the system level document, there are only two possibilities with respect to level; the item level (system) and child level (segment). Subordinate paragraphs to paragraph 4.3 include the corresponding verification process requirements listed in the SECTION 4 PARAGRAPH column.

Table 4-1  Requirements Verification Traceability Matrix

SECTION 3

    METHODS

SECTION 4

PARAGRAPH
TITLE
T
A
D
E
LEVEL
PARAGRAPH

------------------
---------------------------------------------
---
---
---
---
------------
------------------

4.2.3  First Article Inspection Acceptance

Acceptance verification shall be accomplished upon product end items and components at the level corresponding to delivery. The system will not be subjected to acceptance.

4.3
Detailed Inspection Requirements

SECTION 5

PACKAGING AND SHIPMENT

5.1
Interfacing Media Ownership

Table 5-1 identifies the terminal elements that claim ownership of the interfacing media. While the System Environmental stresses applied are uncontrollable by the sensor the sensor is identified as the owner in that sensor design must be consummated so as to tolerate these effects.

Table 5-1  Interfacing Media Ownership


PRODUCT ENTITY OWNERSHIP

INTERFACE
MID
NAME
INTERFACING MEDIA

-----------------
---------------
----------------------------
---------------------------------------------------

1


1.1
A4A
Pylon
Pylon Attaching Bolts

1.2
A4A
Pylon
Pylon Interface Cable

1.3
A4A
Pylon
Pylon Interface Cable

2

2.1
A4A
Pylon
Sensor Store Interface Cable

2.2
A4A
Pylon
Sensor Store Interface Cable

2.3
A4A
Pylon
Sensor Store Interface Cable

3
A4A
Pylon
Sensor Store Attaching Hooks and Pylon Sway Braces

4
A493, A494
Sensor
Radio Signal

5
A493, A494
Contact
Floatation at Sea or Support on Land

6
A493, A494
Magnetic Field
Field

7
A493, A494
GPS Signals
Radio Signals

8
A493, A494
Atmosphere
Atmospheric Air Pressure

9
A493, A494
Hostile Effects
Various

5.2
Requirements Location

Packaging and shipment requirements for interfacing elements are defined in the specifications for the items identified in the PRODUCT ENTITY OWNERSHIP column.

SECTION 6

NOTES

6.1   Requirements Maturity

Table 6-1 lists all requirements in this specification by paragraph number that were not fully mature at the time this ICD was published. The term to be determined (TBD) is used to denote the fact that the value for the requirement was at the time of release unknown. The term to be resolved (TBR) is used to denote the fact that the value given for the requirement remains under study and that this value is a best estimate as a basis for related work. Personnel using this information as the basis for design work must recognize the dynamic nature of these values, the potential for change, and a need to remain current with related on-going program work. The PRINCIPAL ENGINEER noted in Table 6-1 is responsible for resolving the TBD or TBR condition by producing the required value by the date noted in the REQUIRED CLOSURE column. When final values are resolved and the corresponding specification content changed to reflect that condition removing the TBD or TBD reference, the line will be removed from Table 6-1. When Table 6-1 is void, it and this paragraph shall be replaced by the phrase, “Paragraph content deleted.”

Table 6-1  Requirements Maturity Tracking Matrix

PARAGRAPH
TBD/TBR
PRINCIPAL
REQUIRED

NUMBER
PARAGRAPH TITLE
NUMBER
ENGINEER
CLOSURE

---------------
------------------------------------
--------------
--------------------
------------------

3.3.3
Interface 3.3, Sway Brace, 
1
Alphonse



Typical

3.3.4
Interface 3.4, Ejection Thrust
2
Alphonse

6.2
Requirements Traceability
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