
Space Shuttle Upgrades Project

System Requirements Document (SRD) 
Template 

This document provides a template and guidance for generating a System Requirements Document (SRD) for Orbiter Upgrade Projects, large and small.   If you are familiar with the Program Requirements Document (PRD) you will notice that the numbering in the requirements area is significantly different.  

Many specifications have their origin in DoD documents where all requirements are in Section 3 of the document – creating a cumbersome numbering problem if there are many requirements.   To alleviate this numbering problem, the sections that can contain requirements are changed from a from a single section to seven sections (3-9) and Verification, which is typically in Section 4, is now in Section 10.  This will take a little learning for those steeped in MilStd 490 or 961, but will ultimately be much easier to read.  Section names are taken from the Electric Auxiliary Power Unit (EAPU) PRD and the Auxiliary Instrumentation System (AIS) draft SRD, since they appear to be a representative set yet they can be easily tailored as needed for project unique needs.  This process of increasing requirement sections has been very successfully implemented by commercial groups. 

Another major change from the old DoD standards is that this template places project scope in the scope section – section 1.  Historically, Section 1 has been used to define only the scope of the document, not the scope of the product whose information was included in Section 3.  The SRD will be more user friendly if the scope of the project/product is clearly defined at the beginning of the document in a different section from requirements.  This change, to place product description data in the first section of the document is also incorporated into the PRD template.

The following are some reminders as you create your document.

· A quality requirement document will contain certain key characteristics. Each requirement will be verifiable and traceable.  Each requirement will be properly written in terms of format, form, terms, and grammar.  Each requirement will be accompanied by rationale that provides the reason for the requirement and any assumptions that were made at the time the requirement was written and approved.  This information will provide essential data for development, verification, maintenance, and future upgrades.   Below are some examples of the format for creating this document in MSWord so that the information can be easily transferred to a requirement management tool.

· Only system level requirements to the upgrade project are to be included in this document.  Lower level requirements that reflect detailed implementation do not belong in this document, but will be developed in lower level specifications.  The requirements in the SRD are those that the Orbiter Upgrade Office deems essential to ensure that the program goals, objectives and requirements are met.

· Many of these requirements will be as a result of expanding PRD requirements and deriving requirements from STS-07700.  Each requirement in the PRD must flow down into the SRD.  In most situations, the PRD requirements will not be exactly repeated in the SRD, but will be expanded.  There may be situations in which the SRD and PRD make the same statement, but this should be the exception not the rule.  The PRD contains program level requirements and the SRD contains system level requirements References to specific requirements in other documents, must site the specific paragraph(s) that are being referenced, not the entire document(s).

Requirements format.  In order to place requirements into an MSWord document and then move it into the RTM database, a special format is needed.  The data collected when requirements are written needs to be preserved with the requirement.  The example provided below shows the format that is needed.  More information about each area below is provided in comments.  Place the cursor over the yellow area, but do not click – the text of the comment will appear.

EXAMPLE:  

2) The CAU 
system shall provide a CDPS software maintenance port in the orbiter's crew cabin. This port will be used during ground operations only. 

Rationale
: KSC ground operations needs a method to load the CDPS via an on board port.  The port is located in the crew cabin to give KSC ground personnel easy access. 
Source
: KSCGO 

Trace
: NSTS 37347 paragraph 3.2.5
Verification method: Test

Verification Phase: Cert

Priority
: 2

Increment
: 1

Requirement owner
:  SSCC

Instructions for using the SRD template: 

a. When you open this template document, it will be read-only.  The following steps will result in a write-enabled version for you to use for your specific project.

b. Delete the top pages of this document that contain instructions and the revision record for the template itself.  There is a heavy line and a statement “Delete all text above this line” marking the position where the reference information for this document ends and the SRD template begins.

c. Change the title to reflect the upgrade project name and date.  In the footer of each section, change the date before distributing the document for review.

d. Do a “Save As” under the File menu, specifying the directory you want to store your project SRD.  

e. Begin modifications to the saved version of the SRD template.  You will need to take other steps, listed here, to make the document conform to your project and to remove unneeded information and instructions from the template.

f. This template is designed as a skeleton document to be completed by each project.  It includes imbedded instructions and examples.

g. To view the instructions embedded in this document, specific view and print options must be selected.  Under Tools/Options/View, “Screen Tips” must be checked but “Field Codes” and “Hidden Text” should not be checked.

h. Instructions on section content are provided as MSWord comments that display on-screen when the cursor is positioned over words highlighted in yellow.

i. To print only the comments in the document, select the File/Print menu, and highlight “Comments” from the “Print What” pull-down menu.  After the comments are printed, the “Print What” option will automatically default to printing the entire document.

j. To print the location of comments within document text, select the Tools/Options/Print menu, and check the “Comments” option in the “Include with Document” section.  Remember to uncheck this option when printing the final document.
k. Throughout the document, “ABC” is used to represent the existing system and “XYZ” is used to represent the upgraded or improved system.  Use of the search/replace function will insert the appropriate acronym or system name through the document.

l. Throughout the document, the string “…” marks places where system-specific values or capabilities must be inserted.  Likewise, text in parenthesis denotes that one of several text options must be chosen and the remaining text deleted.

m. Examples are provided for some sections to give you further guidance.  These are put into text that is blue.  No blue text should remain in your document at the time of baseline.  You may, if the text in the example is close to what you want, change the blue to black and edit the text.  Do not just use this text as is, it is an example of another project and cannot be identical to any requirement that you need.

This will be an evolving template and instruction set in order to reduce the time each project spends on formatting and documenting its requirements.  Your feedback about what works and what doesn’t is essential to improving our process.

(Note:  Using these directions and the template provided improves the process of translating from MSWord to Interleaf for document management after the baseline of this document.  This is pertinent only to the NASA Orbiter Upgrade program).
Styles used in this template:

The following several pages contain the Microsoft Word template that has been designed to aid the user in creating a new Upgrades document
Style and format have been identified.  Text samples have been provided for guidance only.  Please use this the styles in this template when creating an Upgrades document to simplify the document process for publication.

X.0
PARAGRAPH TITLE (HEADING 1 STYLE - ALL CAPS AND BOLD)

X.1
PARAGRAPH TITLE (HEADING 2 STYLE - ALL CAPS AND BOLD)

X.1.1
Paragraph Title (Heading 3 Style - Initial Caps and Bold)

The Space Shuttle Program Upgrades Management Plan documents the flow-down of the SSP goals.  (paratext style)
Specific improvement objectives are to improve the safety and reliability of the Shuttle System.  (para_indent style)
X.1.1.1
Paragraph Title (Heading 4 Style - Initial Caps And Bold)

X.1.1.1.1
Paragraph Title (Heading 5 - Initial Caps and Bold)

X.1.1.1.1.1
Paragraph Title (Heading 6 - Initial Caps and Bold)

The strategies and content selection of the Space Shuttle Upgrades Program are guided by the following derived upgrade objectives:  (paratext style)

a. Improve safety and reduce the risk-of-flight through system upgrades that provide significant reduction in risk of catastrophic loss.  (list1_auto style)

Supportability upgrades are generally in response to an increasing failure rate or decreasing efficiency.  (list1_para style)
The Manager, Space Shuttle Development shall review project progress on a quarterly basis.  (list1_auto style)
1.
Technical status and plans  (list2_auto style)
Technical status and plans subparagraph  (list2_para style)
2.
Text (list2_auto style)
(a)
Accomplishments for the current quarter  (list3_auto style)
Accomplishments for the current quarter subparagraph  (list3_para style)
(b)
Text (list3_auto style)
(2) Plans for next quarter (list4_auto style)

Plans for next quarter subparagraph  (list4_para style)
(3) Text (list4_auto style)

Tables may follow text.  Use the tbl_ title style and table format examples below:

TABLE X.1
DESIGN DATA BOOK MATRIX
	Column 1
	Column 2
	Column 3
	Column 4

	left justified text
	centered text
	right justified text
	
0.1234

	text
	text
	text
	
.5678

	text
	text
	text
	
23.8910


Figures may follow text.  Use the fig_ title style example below:

FIGURE X-1
UPGRADE PROGRAM CONTENT SELECTION PROCESS

APPENDIX X

ACRONYMS AND ABBREVIATIONS

ATCS
Active Thermal Control Subsystem (acron style)
(acron_spacer style between letter groupings)

ICD
Interface Control Document (acron style)

Interface Control Drawing (acron2 style)
TEMPLATE REVISION RECORD

	Revision
	Date
	Originator
	Description

	Basic
	4/27/01
	Compliance Automation
	Basic release of SRD Draft

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Delete All Text above this line.

Delete the line below.

Delete the Section Break.

The SRD template begins immediately after this line.
[image: image1.png]



	National Aeronautics and
Space Administration
	NSTS XXXXX

	Lyndon B. Johnson Space Center

Houston, Texas 77058
	

	SPACE SHUTTLE PROGRAM

	SYSTEMS REQUIREMENTS DOCUMENT (SRD)
FOR
UPGRADES PROJECT TITLE
 

	MONTH XX, 20XX


This page intentionally left blank
.

REVISION LOG

	REV
LTR
	CHANGE
NO
	
DESCRIPTION
	
DATE

	
	
	BASELINE ISSUE (Reference:  Space Shuttle PRCBD S0XXXXX, dated XX/XX/XX).
	XX/XX/XX

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


NSTS XXXXX

PREFACE
Efficient management of the Space Shuttle Program (SSP) dictates that effective control of program activities be established.  Requirements, directives, procedures, interface agreements, and system capabilities shall be documented, baselined, and subsequently controlled by SSP management.

{A paragraph to describe the purpose of this document.}

Baselining of this document constitutes the technical agreement on the part of the Program as to those requirements that are additive to the NSTS 07700 during development.  Upon completion of development, these requirement will be subsumed in NSTS 07700.  All NSTS 07700 requirements which have not been specifically addressed in this document still apply.

All elements of the SSP must adhere to these baselined requirements. When it is considered by the Space Shuttle Program element/project managers to be in the best interest of the SSP to change, waive or deviate from these requirements, an SSP Change Request (CR) shall be submitted to the Program Requirements Control Board (PRCB) Secretary. The CR must include a complete description of the change, waiver or deviation and the rationale to justify its consideration. All such requests will be processed in accordance with NSTS 07700, Volume IV - Book 1 and dispositioned by the Manager, Space Shuttle Program, on a Space Shuttle PRCB Directive (PRCBD).
Approved by:

	Ronald D. Dittemore
Manager, Space Shuttle Program
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1.0 SCOPE

1.1
Purpose

This Systems Requirements Document (SRD) establishes the system level requirements for the Space Shuttle Orbiter Upgrade called the Xxxx Yyyy Zzzz (subsequently referred to as XYZ)  (insert the name of your project).
1.2
System Description

The XYZ project will provide an upgrade to the SSP Orbiter, replacing the existing orbiter ABC).  The following paragraphs describe the current ABC capabilities and sub-elements followed by paragraphs describing the XYZ system capabilities and sub-elements.  
1.2.1
Current System
1.2.1.1
Description 

1.2.1.2
Diagram (if applicable
) 

1.2.2
New System 

1.2.2.1
Description

1.2.2.2
Diagram of XYZ 

1.2.2.3 System Sub-Elements

1.3
Interfaces  

1.3.1
External Interfaces

The XYZ system external interfaces include the following elements:

… …   

The XYZ system interfaces with… (a list of items) during ground processing.
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Figure 1-1 

Example:  Schematic of EAPU External Interfaces

1.3.2
Internal Interfaces 

The major element interfaces within the XYZ are:  

The following shows a diagram of these interfaces:

Figure 1-2

  Schematic of XYZ Internal Interfaces.

Internal interface requirements are defined in Sections 3 – 9.  

1.4
Operational 
concepts 

The following paragraphs provide an overview of the concept of operations for the XYZ system, both during flight operations and ground processing.
1.4.1
Development

XYZ will be developed at …….

1.4.2
Verification

XYZ verification will be accomplished ……….

1.4.3
Integration of XYZ into the Orbiter

XYZ will be phased into the orbiter fleet …….

XYZ will be integrated into the orbiter at ……..  during ……….

1.4.4
Pre-launch

During pre-launch operations ……

1.4.5
Launch countdown

During the launch countdown…
1.4.6
Ascent

During ascent…
1.4.7
24-hour scrub turnaround

After a launch scrub...

1.4.8
On-orbit

While on-orbit...
1.4.9
Reentry/Landing

During the reentry/landing phase...
1.4.10
Launch Abort

If there is an abort …….

1.4.11
Ground turnaround

A majority of the planned system checkout and maintenance of the XYZ system will be performed in the Orbiter Processing Facility (OPF). 

1.4.12
Contingency Landing/Ferry Operations

If the orbiter lands at a contingency landing site and will be ferried back to KSC, ………..

1.5
Organizational and management relationships

The XYZ Project Management Plan (PMP) provides organizational and management information and other planning data.  The XYZ Requirements Document (PRD) provides the Shuttle Program imposed requirements.  The PMP and the PRD have precedence over this SRD.
1.6
Government Furnished Property

1.7
Document Overview

Section 2 contains the full titles and numbers of other documents referenced by this SRD.

Sections 3 –9 contain the system level requirements for the XYZ system. 
Section 10 contains the verification requirements for those requirements stated in Sections 3-9.
The XYZ system will be implemented in increments.  Appendix TBS (to be supplied) contains a phasing of the requirements by increment
.  
Rationale is provided in this document as a means to capture the purpose of the requirement.  Its intent is to aid the reader in understanding the requirements.   The rationale does not contain any requirements; therefore, no verification of the rationale is required.

Glossary.  Within this document
, the term "user" means both the on-board and ground (MCC and KSC) users unless specifically stated.  The on-board user will hereafter be referred to as the "crew". Another group of users are the facilities (SAIL, JAEL, SMS and SPF). When requirements apply to the facilities the term "facility user" is used.  A glossary of other terms that may not be familiar to the reader is included in appendix E. 

TBDs and TBRs contained in this document are listed in Appendix TBS.
1.8
Effectivity

Orbiter modifications to install the XYZ will be performed during (“an orbiter maintenance and modification (OMM) period” or “normal orbiter turnaround processing
”).  

2.0 APPLICABLE DOCUMENTS

2.1
General

The documents listed in this section are specified in sections 3 through 10 of this SRD. 

2.2
Order of precedence

The following documents of the date and issue shown form a part of this document to the extent specified herein. “(Current Issue)” is shown in place of the specific date and issue when the document is under Space Shuttle PRCB control. The current status of documents shown with “(Current Issue)” may be determined from NSTS 08102, Program Document Description and Status Report.

2.3 NASA Government Documents

	Document number
	Document Name
	Document Version
	Where Referenced

	
	
	
	


Table 1  

NASA Documents

2.4 Non-NASA Government documents

	Document number
	Document Name
	Document Version
	Where Referenced

	
	
	
	


Table 2  

Non-NASA Government Documents

2.5
Non-Government documents

	Document number
	Document Name
	Document Version
	Where Referenced

	
	
	
	


Table 3  

Non-Government Documents

3.0
REQUIREMENTS

3.1
System Capabilities 


3.1.1
General 


3.1.2
Monitor 

3.1.2.1
System Status

The XYZ shall monitor system status. 

Rationale
: 

Source
:  

Trace
: 

Verification method
: 

Verification Phase
: 

Priority
: 

Increment
: 

Requirement owner
: 

3.1.2.2
Analogue Sensor Data Monitoring

The XYZ shall monitor analogue sensor data.

or  

3.1.2.2
Sensor Data Acquisition 

The XYZ shall obtain sensor data from the pdq (an external system) as defined in (list a reference that defines the information necessary to the designer to obtain the sensor data.)

3.1.2.3
Storage

The XYZ shall store monitored data for x days.

3.1.2.4
Data Comparison

The XYZ shall compare monitored data between time period 1 and time period 2.

3.1.3
Uplink 

3.1.3.1
Data from QRS


The XYZ shall accept uplink data from the QRS.

3.1.3.2
Uplink Data Validity 

XYZ shall ensure that the uplink data is valid before …

3.2
Physical Characteristics

If hardware:

3.2.1 Weight

3.2.2 Dimensions/Volume

If software:

3.2.1 Program & Data Storage

3.2.3 Operating Memory

3.3
Life

3.3.1
On Orbit Duration

3.3.2
Operating Time – Flight and Ground

3.3.3
Operating Time – Sub-element X

3.3.4
Cycle Life

3.3.5
Sizing

3.4
SAFETY, RELIABILITY, AND QUALITY

3.4.1
Safety

3.4.2
Reliability

3.4.3
Quality

3.4.4
Hazards


3.4.5
Software Safety

3.5
ACCESSABILITY/Maintainability/Serviceability
 

3.5.1 Accessibility

3.5.2 Maintainability

3.5.3
Installation and Removal from Orbiter

3.6
Availability

3.7
Transportability

4.0
ENVIRONMENTAL CONDITIONS
4.1
General

XYZ shall be designed to withstand the applicable environments specified in NSTS 07700, Vol. X, Book 2, Appendix 10.10 and 10.11 and implemented by the Environmental Requirements Specification MF0004-014, Section 3.3, except as noted below.

4.2
Applicable environments

Environmental Requirements are shown in Table TBS.
(A few examples from EAPU follow to show you how to write the exception information.  THIS IS AN EXAMPLE ONLY.  You must put in your own information. 

	ENVIRONMENT
	MF0004-014 REQUIREMENT
(Unless otherwise specified)

	Pressure
	Section 3.3.2.1, except as noted below

	Temperature
	Section 3.3.2.2, except as noted below

	Aft Atmosphere
	As specified below

	Fungus
	Section 3.3.2.3

	Humidity
	Section 3.3.2.4

	Lightning
	As specified below

	Ozone
	Section 3.3.2.6

	Salt Spray
	Section 3.3.2.7

	Sand and Dust
	Section 3.3.2.8

	Solar Radiation
	Section 3.3.2.9

	Thermal Nuclear Radiation
	As specified below

	Cosmic Radiation
	As specified below

	Meteoroids
	Section 3.3.2.10

	Shock
	Section 3.3.2.11a, except as noted below

	Acceleration
	Section 3.3.2.12

	Zero g 
	As specified below

	Aero acoustic Noise
	Section 3.3.2.13

	Structural Vibration
	Section 3.3.2.14, except as noted below

	Explosive Atmosphere
	Section 3.3.2.15, except as noted below

	Acceptance Thermal Vacuum Test
	Section 3.3.2.16


Table 4-x 

Environmental Requirements

4.3
Pressurization / Depressurization Rates 

XYZ during ferry flight shall be designed to withstand a maximum repressurization rate of (state requirement for your subsystem/system) per second.

XYZ during an orbital mission shall [a] be designed to withstand a maximum depressurization rate of (state requirement for your subsystem/system) per second, and shall [b] be designed to withstand a maximum repressurization rate of (state requirement for your subsystem/system)  per second.

4.4
Temperature

XYZ shall be capable of operation during and after exposure to the following temperatures:  

(EAPU example requirements)

	OPF
	65(F to 85(F

	VAB
	65(F to 85(F

	Launch Pad
	30(F to 110(F

	Between KSC Sites
	

	Mission
	-65(F to 150(F

	Ferry Flight
	15(F to 130(F

	Air Transportation
	-65(F to 150(F

190(F for 1 hour

	Ground Transportation
	-49 (F to 122(F, 

150(F for 6 hours,

190(F for 1 hour

	Storage
	-23(F to 150(F


Table 4-x 

Temperature Requirements

During an orbital mission and during post flight EAPU, excluding the Battery, shall [a] capable of operation after being exposed to temperatures ranging from -50(F to 150(F, with the maximum temperature (150(F) for a time period of six hours. During an orbital mission and during post flight the EAPU Battery shall [b] be capable of operation after being exposed to temperatures between -65(F to 150(F,

Rationale: The battery will be located in the vicinity of the Aft fuselage sidewalls. –50F may be conservative; worse case prediction is –65F.

4.5
Aft Atmosphere

4.6
Vibration

The following vibration environments are defined for 50 missions.

4.7 
Lift-off

4.8
Aerodynamic Flight

4.9
Lift-off and landing static load factors

4.10
Battery and EPD&C load factors

4.11
Lightning

4.12
Cosmic Radiation

4.13
Mircrogravity

XYZ shall meet the performance requirements of this document in a microgravity environment.
4.14
Electromagnetic Compatibility

The XYZ shall meet the performance requirements  in this document in an electromagnetic radiation operating environment as defined in SL-E-0002. 

4.15
Electromagnetic Emissions

The XYZ shall limit its electromagnetic radiation emission per the requirements defined in SL-E-0002.  

4.16
Acoustics

The XYZ shall meet the performance requirements in this document in the acoustic environment 
defined in ??

4.17
Generated Noise Limits

The XYZ shall meet the generated noise limits as specified in MJ070-0001-1D, section 3.4.6.1.3

5.0
Materials and Processes

5.1
OVERALL requirements

5.2 Materials

5.3 Electrical Parts and Processes

5.4
Mechanical Parts and Processes

5.5
Nameplates or Product Markings

6.0
Logistics

6.1
Maintenance/Repair

6.2
Spares 

6.3
Supportability and Upgrades

6.4
Facilities and Facility Equipment

6.5
Transportability

6.6
Storage

7.0
Personnel and training

7.1
Personnel

7.2
Documentation

7.3
Training Equipment

7.4
Facilities

8.0
Internal Interface Requirements

A schematic of XYZ internal interfaces is presented below in Figure 8-1
.  The paragraphs below present XYZ internal interface requirements.
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Figure 8-1 

Schematic of XYZ Internal Interfaces.

8.1
Command

The format for command is defined in the following Table TBD.

8.2
Data

The format for data is defined in the following tables.   

8.3  POWER

The following schematic and paragraph define the power output of the internal batteries.  

9.0
Subordinate Element Requirements

9.1
Major Sub-Element A

9.1.1
Commands

Sub-element A shall issue commands to Sub-element B in the format shown in Table TBD
.

9.1.2
Data

Sub-element A shall send data to Sub-element B in the format shown in Table TBD,

9.1.3
Power

Sub-element A shall receive 28V power of the quality shown in Table TBD.
9.2
Major Sub-Element B

9.2.1
Commands

Sub-element B shall issue commands to Sub-element B in the format shown in Table TBD.

9.2.2
Data

Sub-element B shall send data to Sub-element B in the format shown in Table TBD,

9.2.3
Power

Sub-element B shall receive 28V power of the quality shown in Table TBD.

9.3
Major Sub-Element C

9.4
Major Sub-Element D

10.0
  Verification 

10.1
VERIFICATION PLAN

10.2
VERIFICATION METHODS

10.2.1 Inspection

10.2.2
Analysis

10.2.3
Demonstration

10.2.4
Test

10.2.5
Verification Phases

Verification Phases are defined periods of verification activity when different verification goals are met.  For AIS the following verification phases will be used:

· Development

· Certification

· Acceptance 

10.2.6
Development

The development phase is the period during which a new project or system is formulated and is primarily concerned with design, evaluations, and data gathering activities and is conducted with minimum rigors and controls. The development phase shall supports the total design process and provides the engineering database necessary to establish confidence in the hardware and software meeting specification requirements and that the manufacturing process will produce an acceptable product.    The data acquired will also be used to establish processes, procedures and test levels to support subsequent hardware, design production, verification, maintenance, and checkout.  Development testing will include standard laboratory testing to support material selection, plus components, breadboard, and subsystem testing to identify the failure modes and the effects of environments and design tolerances on performance.  Development tests shall be performed by the supplier at the component, subassembly, SRU, LRU, and (if delivered as such) subsystem levels to demonstrate compliance with requirements.

10.2.7
Certification

This phase consists of qualification test, major ground tests, and other tests or analysis required for determining that the design of hardware from component through subsystem level meets requirements.   Certification requirements will be based on verifying all performance and design requirements that are invoked on each component and subsystem, that is life, environment, and performance.  The end product is the establishment of a certified hardware list.  

10.2.8
Acceptance

Acceptance, which verifies readiness of hardware for delivery, covers all hardware levels from supplier parts through vehicle end item acceptance.  The acceptance phase is the period during which the deliverable flight end-item is shown to meet functional, performance, and design requirements under conditions specified for the mission.

10.3 SYSTEM TEST FACILITIES

10.4
Verification Requirements

Acceptance testing shall be performed on the hardware prior to qualification testing to ensure the XYZ system component workmanship meets requirements per NSTS 07700-10-MVP, section 3.6.7.

The methods for environmental testing shall meet MIL-STD-810 per NSTS 07700-10-MVP-01 section 3.6.14.  A functional test shall be performed on the hardware component after each non-operation mode environmental test to verify performance is still within specification tolerance per NSTS 07700-10-MVP, section 3.6.16.

Environmental acceptance testing will be performed on selected hardware to screen out manufacturing defects, workmanship errors, and incipient failures not readily detectable by normal inspection techniques or through functional test.  These test shall meet the requirements of SP-T-0023 per NSTS 07700-10-MVP-01, section 3.7 j.

The XYZ ground support equipment verification shall be in accordance with NSTS-07700-10-MVP section 3.9.  

The requirements contained in section 3 - 9 of this document shall be verified per Section 10.TBD.

10.5
Quality Assurance Provisions

The Quality Assurance requirements shall be as defined in NASA specification NHB5300.4 (1D-2) "Safety, Reliability, Maintainability, and Quality Provisions for the Space Shuttle", or a NASA SRQ&A approved tailored equivalent. All detailed Quality Assurance requirements shall be as defined in the Orbiter End Item (OVEI) specification MJ070-0001-1C. All procurement Quality Assurance provisions shall be as defined in the latest revision of the Boeing Reusable Space Systems specification MT0802-101 "Quality Requirements for Suppliers and Subcontractors for the Shuttle Program", or an SSP Management approved equivalent.

10.6
VERIFICATION MATRIX

	Requirement No.
	Requirement Name
	Method   
	Verification Phase
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


APPENDIX A: 
ACRONYM LIST
APPENDIX B: 
NASA 8080 STANDARDS APPLICABILITY MATRIX
APPENDIX C: 
APPROVED TOOLS FOR INSTALLATION AND REPAIR
APPENDIX D: 
GROUND OPERATIONS CONCEPT

APPENDIX E: 
FLIGHT OPERATIONS CONCEPT
Example of External Interface Diagram








�PAGE \# "'Page: '#'�'"  �Page: 2���A well written requirement without a lot of explanation.  The clarification statement “ground operations only” is good for guiding designers, and it is not written as a requirement.


�PAGE \# "'Page: '#'�'"  �Page: 2���Rationale states why a requirement is needed, or other related information that is not to be verified, but that will help the designers and testers to understand the requirement.


�PAGE \# "'Page: '#'�'"  �Page: 2���Who identified the requirement.


�PAGE \# "'Page: '#'�'"  �Page: 2���Where does this requirement come from – it probably will come from an NSTS 07700 document or from another NSTS document or it will be from the PRD.


�PAGE \# "'Page: '#'�'"  �Page: 2���How will this requirement be verified at the system level?  Options are text, demonstration, analysis, and inspection.


�PAGE \# "'Page: '#'�'"  �Page: 2���At what phase will this requirement be verified.  This states the certification phase.  A set of phases need to be defined and only that set used when answering this questions.


�PAGE \# "'Page: '#'�'"  �Page: 2���All requirements are really not equal.  There is often some flexibility on some requirements or they can be postponed to a later upgrade of this system.  Use 1 if essential and not flexible, two if could defer or modify, three if even more deferral or even more flexible.  This is an example of rules.  Set your rules and use them as you write and review the requirements.


�PAGE \# "'Page: '#'�'"  �Page: 2���If your upgrade will be performed in increments, state the increment in which the requirement will be implemented.  This information can wait awhile as requirements are gathered and analyzed.  The priority of the requirement will indicate this to some degree, but it is not the only answer.  As this example shows, this requirement is priority 2 but is in the first increment.  It is within the budget and schedule to include some or all of the second priority requirement.  It is also sometimes much less expensive and even virtually free to include a lower priority requirement than to postpone it.  This decision requires discussions with development.


�PAGE \# "'Page: '#'�'"  �Page: 2���Who must be involved for any changes to the requirement.


�PAGE \# "'Page: '#'�'"  �Page: 2��� For those who care, we leave this blank so that the cover page has a blank back.  It makes the first page of the document start on a facing page when you open the cover.


�PAGE \# "'Page: '#'�'"  �Page: 6���TOC:   This TOC is generated automatically by MS Word and must be updated whenever you make any changes to the document.  This assumes that you are using the correct Header 1 – 6 for the headings so they show up properly in the TOC.


�PAGE \# "'Page: '#'�'"  �Page: 1��� Section 1.2:  The intent of this section is to get everyone oriented as to what currently exists and where this project will be different. Describe the purpose of the upgrade, goals and objectives.  


This section should either exactly replicate what is in the PRD or it should expand upon what is in the PRD.  It absolutely must be in agreement with the PRD.


(Depending upon the size and complexity of the upgrade, you may want to make subsections here.)  


�PAGE \# "'Page: '#'�'"  �Page: 1���Section 1.2.1.1:   Since this is an upgrade, we first describe the current orbiter capability and its shortcomings – justifying the new system


�PAGE \# "'Page: '#'�'"  �Page: 1��� Section 1.2.1.2:    If the system is fairly complex and a number of components are being replaced or modified, then provide a diagram of the current system, its components, and their functions.  On the diagram you can provide information about what is retained as is, retained but modified, or replaced.


�PAGE \# "'Page: '#'�'"  �Page: 1��� Section 1.2.2.1:   Describe the new system in contrast to the existing system.  Such things as add something, moves something to a different location, deletes something, and how it overcomes the current system short comings.


�PAGE \# "'Page: '#'�'"  �Page: 1��� Section 1.2.2.2:  Note any components that are retained and the also identify those that are modified and those that are new. This is a diagram of the new system and its parts.


�PAGE \# "'Page: '#'�'"  �Page: 1��� Section 1.2.2.3 System Sub-Elements:  If you know of the major parts of the system, for example, in EAPU the battery was a major new part, and these are already determined, then you need to describe them here.  Interfaces between sub-elements will be given as requirements in a later section.  In this template these are in section 8.  


�PAGE \# "'Page: '#'�'"  �Page: 1��� Section 1.3.1: Another major aspect of understanding the scope of the XYZ project is knowing the external interfaces.  These are usually best described with a diagram that can show the bounds of XYZ.  Such a diagram is shown below in Figure 1.   Note that in the EAPU example below all arrows come and go to a box that represents the system.  Individual components of the box are not show. This helps us focus on the overall system’s interface to external components independent of design.)  


There will be a diagram of the external interfaces in the PRD.  If it is of sufficient detail, then plagiarize it.  If you needed an expanded diagram, make sure it does not conflict with the diagram in the PRD.


�PAGE \# "'Page: '#'�'"  �Page: 2��� Section 1.3.2:  Use this section to introduce the reader to the overall architecture of the system, showing the major internal components and their interfaces.  If you, NASA, are not doing the architecture but leaving that to the contractor simply state that here.  “This section will be completed when the contractor has completed the system architecture.”


�PAGE \# "'Page: '#'�'"  �Page: 2��� Section 1.4:   The purpose of operational concepts is to ensure that everyone understands what XYZ is supposed to do and when.  It is to uncover information that should drive requirements prior to writing requirements.  It provides information that sets the stage for reading and understanding the requirements for developers, designers, and testers.  It is intended to guide understanding for those who will later upgrade the system.  It is not intended as an operations plan nor is it intended to describe information not-relevant to the system being developed.  In as much as possible, the operational concepts should be design (implementation) independent.  


�PAGE \# "'Page: '#'�'"  �Page: 2��� Section 1.4:   Operational Concepts describe a “day in the life of XYZ” for each of the areas listed below.  If you can identify other areas, add them to the list.  If some of the areas are truly not applicable, just state N/A at that point in the outline.   If you have very lengthy operational concepts, put a summary here in the document and the rest in an appendix that you reference here.)  Many of these operational concepts may be covered in the PRD.  You may use the same words as the PRD if that works, but you may also need to expand somewhat on the PRD.  In any case, do not contradict the PRD.  If it is incorrect, it must be changed.


�PAGE \# "'Page: '#'�'"  �Page: 2���1.4.1  Development.  This is to help you think about the development phase of your product.  Is there anything unique about the development, will you need new equipment or tools or have to move equipment and tools from an old site to a new one.  If there is nothing in the development that will uniquely drive your cost or your design, you  don’t have to put anything here.


�PAGE \# "'Page: '#'�'"  �Page: 2��� 1.4.2   Verification.  Like development, this is a reminder.  Is there anything about the verification of this product that would drive design or cost?  If it is in anyway a driver, you need to describe the operational concept for verification.  If you walk through the concept and nothing pops up, you can make a simple statement here to make sure everyone knows that this is a standard type of operation just to make sure no one assumes it is something unique.


�PAGE \# "'Page: '#'�'"  �Page: 3���1.4.3  Integration of XYZ into the Orbiter.  You have a vision of how you will integrate the upgrade into individual orbiters and how you will phase in the change to all orbiters.  This can impact other operations and plans so you need to state what yours are so that everyone knows as opposed to their making assumptions.  


�PAGE \# "'Page: '#'�'"  �Page: 3���1.4.4 Pre-launch.  This section describes things like check-out and other events that occur prior to the launch countdown beginning.  


�PAGE \# "'Page: '#'�'"  �Page: 3���Section 1.4.5: Describe the XYZ operation through launch countdown.  Include actions at key milestones, such as T-5, T-30 seconds, SSME start, and T-0  – if related to XYZ.  Do not get too detailed, this is not a timeline chart.  If this is a busy period, you may want to direct the reader to the timeline chart in Section 3.


�PAGE \# "'Page: '#'�'"  �Page: 3���Section 1.4.6:  Describe the XYZ operation during ascent and at MECO.


�PAGE \# "'Page: '#'�'"  �Page: 3���Section 1.4.7: Discuss the actions performed following a launch scrub to prepare the XYZ to support a launch attempt in 24 hours.


�PAGE \# "'Page: '#'�'"  �Page: 3���Section 1.4.8:  Discuss operation of the XYZ on-orbit.    An example:  The XYZ will be turned on when the crew selectsthesomethingoranother.  From then until the crew doessomethingelse, the XYZ will perform its functions without further interactions.  If the XYZ has a malfunction, the crew and ground will be informed and if the malfunction is critical, the XYZ can be manually shutdown in preparation for an emergency reentry.  Another example:  The XYZ continues to operate through MECO and will continue operating through all on-orbit operations.  If the crew wantstodosomething, then they will interface with the XYZ via the keyboard to makesomethinghappen. (These runtogether words are on purpose, since some real thing would be here and I don’t want anyone to get confused and say these funny terms that are shown in the example.


�PAGE \# "'Page: '#'�'"  �Page: 3���Section 1.4.9: Describe the XYZ operation during re-entry and landing phase through rollout and wheel stop.  Include pertinent post-landing operations performed by the Shuttle crew and the ground crew.


�PAGE \# "'Page: '#'�'"  �Page: 3���Section 1.4.10: Discuss any unique operations of XYZ during a TAL, abort to orbit, or RTLS abort.


�PAGE \# "'Page: '#'�'"  �Page: 3��� Section 1.4.11:  The statement provided is probably true for most systems.  Please make sure you think about this and then write the correct statement for your system.  You may have a need for a different concept.


�PAGE \# "'Page: '#'�'"  �Page: 3��� Section 1.4.12:  All you may need to say is that nothing unique happens.  Or you may have something that must be done uniquely for your system.  


�PAGE \# "'Page: '#'�'"  �Page: 3���Section 1.6:   If there are no GFE state: “There are no XYZ hardware or software products designated as Government Furnished Equipment.”


If GFP is listed in the specification, and if the GFP is to be furnished as Government property, the following paragraph should be included:  "The contracting officer should arrange to furnish the property listed in paragraphs x.x.x in accordance with the contract."


�PAGE \# "'Page: '#'�'"  �Page: 4��� Section 1.7:   This statement will only be here if you are doing a phased implementation.   The appendix might be different than that shown.  Delete if no phased implementation.  Turn text black and make sure you are using the correct appendix number.


�PAGE \# "'Page: '#'�'"  �Page: 4��� Section 1.7:  A paragraph like this is helpful to your readers, especially if you have a term that you are using often that they need to understand to read the document.  This and other terms should be in your glossary.  Since this statement has been used in several upgrade SRDs, you should use the same definition and not start something new.  If you need to expand on this or give other pertinent definitions here, please do so.  THEN, please make sure that all your requirement writers and reviewers are using the definitions and using them correctly.  


�PAGE \# "'Page: '#'�'"  �Page: 4��� Section 1.8: Effectivity:  This may prove to be a duplicate, since there is a place in operational concepts to identify this.  If no one is using this section over time, it needs to be deleted.


�PAGE \# "'Page: '#'�'"  �Page: 5��� Section 2.0  Each document called out in this specification, needs to be referenced in this section.  Only documents called out elsewhere in the specification can be in this list.  When you call out the document elsewhere, you only include its document number, you do not include its name or version.  In this section, include the number, name, and version of the document that is applicable.  Include the paragraph(s) where the document is referenced as a requirement.  (If using MSWord, a hyperlink should be made to the requirement.) 


The documents are organized by owner and number.  A common set of “owners” are government and non-government documents.  NASA, government non-NASA, and non-government are also acceptable “owners” - this will probably work well for orbiter upgrades.


Putting the documents in tables makes them easier to read.  Include a table for each owner.  Each table will have four columns as shown below.  A similar table was used in the CAU SRD


�PAGE \# "'Page: '#'�'"  �Page: 6��� Section 3.1:  This is the most difficult part of the document to outline.  It must be tailored for each project.  





There are many different ways to collect this data – it needs to make sense to the authors and to the readers – development and testing.  These requirements are totally dependent on what the system has to do, the function that the system performs, e.g. monitor, uplink, downlink, heat, cool, accelerate; when it performs the functions – flight phase or other timeline; and I am sure if we look, we will find other considerations.





One approach is to make a list of the system functions, title each of the sections below with the function.  Each section contains the functional requirement and then its performance requirements. An example is provided of this type of outline.





�PAGE \# "'Page: '#'�'"  �Page: 6��� Section 3.1:  Another way to address this section is to address the life-cycle phases. Each life-cycle phase will have its functional and performance requirements and the general section will have requirements applicable to all phases.  This is particularly relevant for a system that has very different requirements per phase.  This approach was used for the initial Crew Return Vehicle requirements.  The operational concepts will reveal if there is a need to do this or if most functional/performance requirements are related to operations and that the unique requirements for different phases are quite small.  In which case, you can wrap the requirements around the functions.





In the requirements above, if we acquire the data from the same place any time the system is on, it doesn’t make sense to talk about different phases for monitoring.





If the only difference in uplink, is the source, we probably don’t need to make a separate section, but just have a requirement to acquire data from the alternate source when at KSC or in pre-launch conditions, or whatever.





If the functions of the system are very mission timeline sensitive, then that may be the alignment of this section.  





The system should drive the ordering of this section.  What needs to be noted is that these requirements are at the system level.  If you have a requirement that applies to only one sub-element of the system and that is in response to a system requirement that exists in this section, you need to write that sub-element related requirement in section 9.)


�PAGE \# "'Page: '#'�'"  �Page: 6���  Section 3.1.1:  This is the first set of requirements, those that are independent of function -  they may be the last you actually fill-in.  If you find yourself repeating a requirement under every function, it probably belongs here


�PAGE \# "'Page: '#'�'"  �Page: 6���  Section 3.1.1:  Note that below, the requirements are written in the following format:  The XYZ shall.  The function is not used as a noun – which would imply implementation that should not be in this document.


�PAGE \# "'Page: '#'�'"  �Page: 6���  3.1.2.1 System Status:   This paragraph states what the system must do as a function with regard to System Status Monitoring, all that follows will be the performance.  You might have a 3.1.2.1.1 that says you will monitor from the time turned on until turned off.  Or it might say you will monitor whenever commanded.  There might be other requirements on amount monitored.





�PAGE \# "'Page: '#'�'"  �Page: 6���Requirements format.  In order to place requirements into an MSWord document and then move it into the RTM database, a special format is needed.  The data collected when requirements are written needs to be preserved with the requirement.  The example provided below shows the format that is needed.  These 8 items should be included for each requirement.


�PAGE \# "'Page: '#'�'"  �Page: 6���Who identified the requirement.


�PAGE \# "'Page: '#'�'"  �Page: 6���Where does this requirement come from – it probably will come from an NSTS 07700 document or from another NSTS document or it will be from the PRD.


�PAGE \# "'Page: '#'�'"  �Page: 6���How will this requirement be verified at the system level.  Options are test, demonstration, analysis, and inspection.  The information concerning verification method and phase is used to build the verification matrix contained in Section 10.


�PAGE \# "'Page: '#'�'"  �Page: 6���At what phase will this requirement be verified.  This states the certification phase.  A set of phases need to be defined and only that set used when answering this questions. The information concerning verification method and phase is used to build the verification matrix contained in Section 10.


�PAGE \# "'Page: '#'�'"  �Page: 6���All requirements are really not equal.  There is often some flexibility on some requirements or they can be postponed to a later upgrade of this system.  Use 1 if essential and not flexible, two if could defer or modify, three if even more deferral or even more flexible.  This is an example of rules.  Set your rules and use them as you write and review the requirements.


�PAGE \# "'Page: '#'�'"  �Page: 6���If your upgrade will be performed in increments, state the increment in which the requirement will be implemented.  This information can wait awhile as requirements are gathered and analyzed.  The priority of the requirement will indicate this to some degree, but it is not the only answer.  As this example shows, this requirement is priority 2 but is in the first increment.  It is within the budget and schedule to include some or all of the second priority requirement.  It is also sometimes much less expensive and even virtually free to include a lower priority requirement than to postpone it.  This decision requires discussions with development.


�PAGE \# "'Page: '#'�'"  �Page: 6���Who must be involved for any changes to the requirement.


�PAGE \# "'Page: '#'�'"  �Page: 7���Note the headings below are in blue – they may not work for you so put in what does work for you.  These are only examples If you have hardware that must fit into a certain area or is limited by weight, those requirements belong here.





If you have software that must fit in a certain memory or is limited by other constraints, those requirements belong here.


�PAGE \# "'Page: '#'�'"  �Page: 7���What belongs here is driven by the PRD statements about life.  You want to expand those to what applies to the system, but it may not be possible at the system level.  That is, you may only be repeating what the PRD says.  Then at a lower level, which may be in this document, you will expand on this for different components.   Things to consider:


Is your system sensitive to the duration it must operate?


Does it have a limited life?


Is it dependent on external variables for its life?


Do you plan to replace it on a regular basis?


Is it sensitive to time in storage, combined storage and use, how stored or used?  


What requirements will you need to place on the system to ensure that it can operate effectively over the life-time that you expect it to be employed?


�PAGE \# "'Page: '#'�'"  �Page: 8���Section 3.4:  This section is for system level requirements.  Any safety, reliability, or quality requirements applicable only to a sub-element should be included in Section 9.0.  .  An example of this is if your system uses batteries and there are specific safety issues for batteries.


�PAGE \# "'Page: '#'�'"  �Page: 8��� Section 3.4.1:  Subtopics will include items that are applicable to your system such as:  General, System Criticality, Fault Tolerance, Contamination, Human Factors.





�PAGE \# "'Page: '#'�'"  �Page: 8��� Section 3.4.2:  Subtopics can include items that are applicable to your system such as:  Overall Reliability Requirements, Mean Time Between Failures (MTBF)  


�PAGE \# "'Page: '#'�'"  �Page: 8��� Section 3.4.4:  This section is for system level requirements.  Any specific hazard requirements only for sub-elements should be included in Section 9.0 using the applicable 3.4.4.x section numbers/titles.


�PAGE \# "'Page: '#'�'"  �Page: 8��� Section 3.4.4:  Subtopics can include items that are applicable to your system such as:  Hazard Reduction, Critical, Catastrophic, Hazard Warning Labels, Separation of Redundant Paths, Hazard Detection and Safing, Single Point Failures, Fire Protection, Explosion Protection,  Exposed Surface Temperature


�PAGE \# "'Page: '#'�'"  �Page: 8���  Section 3.4.5  Software Safety:  If you are a largely software upgrade, this is probably appropriate.  If only slightly related to software this might not be needed at all.


�PAGE \# "'Page: '#'�'"  �Page: 8���Section 3.5.  The accessibility/maintainability/serviceability requirements for the system are system dependent.  Add subheadings as applicable for your project.


�PAGE \# "'Page: '#'�'"  �Page: 8��� Section 3.5.1:  Subtopics can include items that are applicable to your system such as:  Maintenance Facilities and Accessibility of LRU and GSE Interfaces.


�PAGE \# "'Page: '#'�'"  �Page: 8��� Section 3.5.2:  Subtopics can include items that are applicable to your system such as:  Overall maintainability requirements, in-flow maintenance, in-flow fault isolation, and GSE functions, design, software and firmware load confirmation.


�PAGE \# "'Page: '#'�'"  �Page: 8��� Section 3.5.3: Subtopics can include items that are applicable to your system such as:  Tools, Integral Mounting Capabilities, Shims and Spacers, Connectors, Removal of Attaching Hardware, 


�PAGE \# "'Page: '#'�'"  �Page: 10���Section 4.3:  If you will meet the existing requirements in the document referenced above, you will have no information here.  Delete the blue examples.  If, like EAPU, you need to add exceptions, for the Pressurization/…then put the requirements here.  Please also add your rationale, which is not shown here.


�PAGE \# "'Page: '#'�'"  �Page: 10���Section 4.4:  In the interest of keeping this document smaller and not getting you too confused, we have not put examples in other sections – you can get a copy of the EAPU SRD NSTS xxxxx  for a set of good examples if you need them.


�PAGE \# "'Page: '#'�'"  �Page: 12��� Section 5.1:  Subheadings may include:  Materials and Processes Control Plan and NASA 8080 Standards.


�PAGE \# "'Page: '#'�'"  �Page: 12���Section 5.2:  Subheadings may include: Hazardous Materials, Limited Life Items, Moving Components, Corrosion, Corrosion Mitigation, and Fungus Resistance, .


�PAGE \# "'Page: '#'�'"  �Page: 12���Section 5.3:  Subheadings may include:  Electrical Design Requirements, Parts Requirements, Surface Mount Devices, Printing Wiring Boards, Staking and Conformal Coating, Interconnection Methods for Cables, Wiring, and Harnesses, Electrical Bonding, Electrostatic Discharge, Soldering, and Crimping.


�PAGE \# "'Page: '#'�'"  �Page: 12��� Section 5.4:  Subheadings may include:  Parts, Fasteners, Fracture Control, Protrusions, and Common Components.


�PAGE \# "'Page: '#'�'"  �Page: 12���Section 6.1:  Subheadings may include:  Mean Time to Repair (MTTR), Tools, Independent Testing of LRU, and SRU Fault Isolation.


�PAGE \# "'Page: '#'�'"  �Page: 12���Section 6.2:  Subheadings may include: Shelf Life and Interchangeability.


�PAGE \# "'Page: '#'�'"  �Page: 12���Section 6.3:  Subheadings may include:  Hardware Standards, Software Standards, 


�PAGE \# "'Page: '#'�'"  �Page: 12���Section 6.5:  Subheadings may include:  Design for Transportation and Department of Transportation (DOT) Requirements.


�PAGE \# "'Page: '#'�'"  �Page: 13��� Section 7.0:  Look at this section from the viewpoint of your product.  Are there requirements on your product based on who will use it, repair it, install it or operate it.  If you need to have it installed by a “journeyman something”  in three hours in the vertical position you need to say so, so the designers know to build it that way.  If you don’t state how hard it should be to do or train.  Example:  The XYZ shall be designed to be  installed in three hours in the vertical position by a person with journeyman skills.  OR The XYZ shall provide training materials for instruction of a journeyman skilled person.  Other items that go here are how long to install or service in different positions.  If you don’t tell them you may get a million screws to remove.  If you don’t care because you don’t need to get in here often, that’s okay.


�PAGE \# "'Page: '#'�'"  �Page: 13��� Section 7.1:  Possible subheadings may include:  Installation, Servicing, and Operations.


�PAGE \# "'Page: '#'�'"  �Page: 13��� Section 7.2  Possible subheadings may include:  Technical Manuals, Training Materials, and Operating Procedures.  These would only be included if they drive the system design.  If these are just products you want from the contractor, they would be put in the SOW.


�PAGE \# "'Page: '#'�'"  �Page: 13���  Section 7.3:  Possible subheadings include:  Physical models, software models, standalone simulation, integrated simulation.  If these areas do not drive system design, they should also be put in the SOW.


�PAGE \# "'Page: '#'�'"  �Page: 14��� Section 8.0:  The purpose of this section is to control internal interfaces.  These must be controlled at the system level.   For the initial baseline, the system architecture may or may not be known and thus the internal interfaces may or may not be known.  If some level of the architecture is known, show it here and include the internal interface requirements as applicable.  Example Sub-Elements may include flight control, avionics, software, etc.  If the architecture is not known initially, then put a TBD in this section and update the document once the architecture is known so that it can be controlled at this level


�PAGE \# "'Page: '#'�'"  �Page: 14���  The schematic in section 1.2.2.2 is usually a much higher level and does not show interfaces.   If keeping up two drawings is too much trouble, then put all updates into 1.2.2.2 and just reference it here.


�PAGE \# "'Page: '#'�'"  �Page: 14���  Section 8.1: Note that there is no shall in this statement.  This says “what is going to be”.  In the next section, the interface requirement – to meet the definition of the table is written against the sub-element(s) to which it applies.  


�PAGE \# "'Page: '#'�'"  �Page: 14���  Section 8.3:  If you are supplying your own power, somewhere you have to define it.  It might be placed here, or you might refer to a commercial specification.  If power is external, you will generally have a requirement higher in the document that says the system shall obtain power from something and refer to its characteristics in an external Interface Control Document (ICD).


�PAGE \# "'Page: '#'�'"  �Page: 15��� Section 9.0: This section contains system sub-element requirements that the Program determines the  need for these requirements to be documented and controlled at the system level.  Very simple programs may not have sub-elements and so need nothing OR very simple programs may prefer to put all requirements in this one document and to avoid any lower level documentation.    Like Section 8.0, internal interfaces, the system architecture may or may not be known initially and thus the major sub-elements may or may not be known.  If some level of the architecture is known, show it here and include the sub-element requirements that need to be documented and controlled at this level.  Example Sub-Elements may include flight control, avionics, software, battery, etc.  If the architecture is not known initially, then put a TBD in this section and update the document once the architecture is known so that any sub-element requirements that need to be documented and controlled at this level can be included


�PAGE \# "'Page: '#'�'"  �Page: 15���  Section  9.1:  The requirements shown are all interface requirements.  They do not have to be, they can be whatever types of requirements you need at this level.  Ordering them as the requirements are ordered above – section 3,4,5,6… make it easier to find things.  


�PAGE \# "'Page: '#'�'"  �Page: 15���  Section 9.1.2  This table is in the previous section that contains the requirements that cross the interface.


�PAGE \# "'Page: '#'�'"  �Page: 17���Section 10.3:  Include whichever facilities are applicable for your project.  The verification operations concept described in section 1.5 should have identified these facilities.  Facilities you may want to list my include:  Boeing Integrated Test Article, JSC White Sands  Comparison Test Stand, and JSC ESTA Integrated Test Stand.


�PAGE \# "'Page: '#'�'"  �Page: 17���   Section 10.4.  These are examples from AIS and may have no relevance to your system.  They are provided for guidance only.


�PAGE \# "'Page: '#'�'"  �Page: 18���  Section 10.5  These are examples from AIS and may have no relevance to your system.  They are provided for guidance only.


�PAGE \# "'Page: '#'�'"  �Page: 22���  Appendix D:  Others have used these appendices for longer operational concepts than they wanted to put in the front of the document.  They are not mandatory.
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