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® Steps 1 through 9 indicated in Figure 2.1-1 represent the tasks in execution of a
project.
® Steps 10 through 17 are crosscutting tools for carrying out the processes.
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e System Design Processes: The four system design
processes shown in Figure 2.1-1 are used to define
and baseline stakeholder expectations, generate

and baseline technical requirements, and convert
the technical requirements into a design solution

that will satisfy the base-
lined stakeholder expecta-
tions. These processes are
applied to each product of
the system structure from
the top of the structure to
the bottom until the lowest
products in any system
structure branch are de-
fined to the point where
they can be built, bought,
or reused. All other prod-
ucts in the system structure
are realized by integration.
Designers not only develop
the design solutions to the
products intended to per-
form the operational func-
tions of the system, but also

establish requirements for the products and services
that enable each operational/mission product in the

system structure.
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® Steps 1 through 9 indicated in Figure 2.1-1 represent the tasks in execution of a

project.

® Steps 10 through 17 are crosscutting tools for carrying out the processes.
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® Steps 1 through 9 indicated in Figure 2.1-1 represent the tasks in execution of a
project.

® Steps 10 through 17 are crosscutting tools for carrying out the processes.
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The SE “Engine”

® Steps 1 through 9 indicated in Figure 2.1-1 represent the tasks in execution of a
project.
® Steps 10 through 17 are crosscutting tools for carrying out the processes.
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Figure 2.2-1 A miniaturized conceptualization of the poster-size NASA project life-cycle process flow for
flight and ground systems accompanying this handbook

e Apply “steps 1 to 9” of the SE Engine to each “Phase” in the “Technical Development”
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Figure 2.2-1 A miniaturized conceptualization of the poster-size NASA project life-cycle process flow for
flight and ground systems accompanying this handbook

e Apply “steps 1 to 9” of the SE Engine to each “Phase” in the “Technical Development”
e Apply “steps 10 to 17” of the SE Engine to each “Phase” in the “Technical Management”
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Figure 2.2-1 A miniaturized conceptualization of the poster-size NASA project life-cycle process flow for
flight and ground systems accompanying this handbook

The SE Engine cycles five times from Pre-Phase A through Phase D
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Figure 2.2-1 A miniaturized conceptualization of the poster-size NASA project life-cycle process flow for
flight and ground systems accompanying this handbook

The SE Engine cycles seven times from Pre-Phase A through Phase D
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Table 2.3-1 Project Life-Cycle Phases

Pre-Phase A

Concept
Studies

Purpose

To produce a broad spectrum of ideas and alternatives for missions
from which new programs/projects can be selected. Determine feasi-
bility of desired system, develop mission concepts, draft system-level

requirements, identify potential technology needs.

Typical Output

Feasible system concepts
in the form of simulations,
analysis, study reports,
models, and mockups

B. Chehroudi, PhD

Phase 8
Concept & Technolagy Preliminary Design & Final Design&
Development T — G Fabrication

N
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Figure 2.2-1 A miniaturized conceptualization of the poster-size NASA project life-cycle process flow for
flight and ground systems accompanying this handbook
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Table 2.3-1 Project Life-Cycle Phases

B. Chehroudi, PhD

Phase Purpose Typical OQutput
Pre-Phase A To produce a broad spectrum of ideas and alternatives for missions Feasible system concepts
Concept from which new programs/projects can be selected. Determine feasi- | in the form of simulations,
Studies bility of desired system, develop mission concepts, draft system-level | analysis, study reports,

requirements, identify potential technology needs. models, and mockups
Phase A To determine the feasibility and desirability of a suggested new major | System concept definition
E Concept and system and establish an initial baseline compatibility with NASA's stra- | in the form of simulations,
= Technology tegic plans. Develop final mission concept, system-level requirements, | analysis, engineering
£ | Development | and needed system structure technology developments. models, and mockups and
o trade study definition
v (. *Tm;“;‘mm opemaeet ‘ =

Technical Development

Technical Management

Figure 2.2-1 A miniaturized conceptualization of the poster-size NASA project life-cycle process flow for
flight and ground systems accompanying this handbook
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Table 2.3-1 Project Life-Cycle Phases

Phase Purpose Typical Output
Pre-Phase A To produce a broad spectrum of ideas and alternatives for missions Feasible system concepts
Concept from which new programs/projects can be selected. Determine feasi- | in the form of simulations,
Studies bility of desired system, develop mission concepts, draft system-level | analysis, study reports,

requirements, identify potential technology needs. models, and mockups
Phase A To determine the feasibility and desirability of a suggested new major | System concept definition
Concept and system and establish an initial baseline compatibility with NASA' stra- | in the form of simulations,
Technology tegic plans. Develop final mission concept, system-level requirements, | analysis, engineering

Development

Phase B

Preliminary
Design and
Technology
Completion

and needed system structure technology developments.

To define the project in enough detail to establish an initial baseline
capable of meeting mission needs. Develop system structure end
product (and enabling product) requirements and generate a prelimi-
nary design for each system structure end product.

models, and mockups and
trade study definition

End products in the form
of mockups, trade study
results, specification and
interface documents, and

prototypes
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Technical Development
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Technical Management

Figure 2.2-1 A miniaturized conceptualization of the poster-size NASA project life-cycle process flow for
flight and ground systems accompanying this handbook
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Table 2.3-1 Project Life-Cycle Phases

Phase Purpose Typical Output
Pre-Phase A To produce a broad spectrum of ideas and alternatives for missions Feasible system concepts
Concept from which new programs/projects can be selected. Determine feasi- | in the form of simulations,
Studies bility of desired system, develop mission concepts, draft system-level | analysis, study reports,

requirements, identify potential technology needs. models, and mockups
Phase A To determine the feasibility and desirability of a suggested new major | System concept definition
Concept and system and establish an initial baseline compatibility with NASA' stra- | in the form of simulations,
Technology tegic plans. Develop final mission concept, system-level requirements, | analysis, engineering

Development

and needed system structure technology developments.

models, and mockups and
trade study definition

Phase B

Preliminary
Design and
Technology
Completion

To define the project in enough detail to establish an initial baseline
capable of meeting mission needs. Develop system structure end
product (and enabling product) requirements and generate a prelimi-
nary design for each system structure end product.

End products in the form
of mockups, trade study
results, specification and
interface documents, and

prototypes

B. Chehroudi, PhD

Phase C
Final Design
and Fabrication

To complete the detailed design of the system (and its associated
subsystems, including its operations systems), fabricate hardware, and
code software. Generate final designs for each system structure end
product.

End product detailed
designs, end product
component fabrication,
and software development

Technical Development

Technical Management

Figure 2.2-1 A miniaturized conceptualization of the poster-size NASA project life-cycle process flow for
flight and ground systems accompanying this handbook
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Table 2.3-1 Project Life-Cycle Phases
Purpose Typical OQutput

Implementation

plementation

Phase D
System
Assembly,
Integration and
Test, Launch

To assemble and integrate the products to create the system, mean- | Operations-ready system
while developing confidence that it will be able to meet the system end product with sup-

requirements. Launch and prepare for operations. Perform system porting related enabling
end product implementation, assembly, integration and test, and products
transition to use.

B. Chehroudi, PhD

Technical Development

Technical Management

Figure 2.2-1 A miniaturized conceptualization of the poster-size NASA project life-cycle process flow for
flight and ground systems accompanying this handbook
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Table 2.3-1 Project Life-Cycle Phases

Purpose Typical OQutput
Phase D To assemble and integrate the products to create the system, mean- | Operations-ready system
E System while developing confidence that it will be able to meet the system end product with sup-

g = | Assembly, requirements. Launch and prepare for operations. Perform system porting related enabling
) @ | Integration and | end product implementation, assembly, integration and test, and products

_'fg E Test, Launch transition to use.

c

cé’ E| PhaseE To conduct the mission and meet the initially identified need and Desired system

o Operations and | maintain support for that need. Implement the mission operations
o Sustainment plan.

=

Phase B: Phase C:
Prefiminary Design & Final Design&
Technology Completion| abrication

Technical Development

Technical Management

Figure 2.2-1 A miniaturized conceptualization of the poster-size NASA project life-cycle process flow for

B. Chehroudi. PhD flight and ground systems accompanying this handbook
. '’
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Table 2.3-1 Project Life-Cycle Phases

Purpose

Typical OQutput

B. Chehroudi, PhD

Phase D To assemble and integrate the products to create the system, mean- | Operations-ready system
E System while developing confidence that it will be able to meet the system end product with sup-
= | Assembly, requirements. Launch and prepare for operations. Perform system porting related enabling
@ | Integration and | end product implementation, assembly, integration and test, and products
E Test, Launch transition to use.
g
E| PhaseE To conduct the mission and meet the initially identified need and Desired system
Operations and | maintain support for that need. Implement the mission operations
Sustainment plan.
Phase F To implement the systems decommissioning/disposal plan developed | Product closeout
Closeout in Phase E and perform analyses of the returned data and any

returned samples.

PhaseB: Phasa .

Implementation
Prefiminary Design & Final Design&
Technology Completion| Fabrication

Technical Development

1 8 [ 3

Technical Management

Figure 2.2-1 A miniaturized

conceptualization of the poster-size NASA project life-cycle process flow for

flight and ground systems accompanying this handbook
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Table 2.3-1 Project Life-Cycle Phases

returned samples.

Phase Purpose Typical Qutput
Pre-Phase A To produce a broad spectrum of ideas and alternatives for missions Feasible system concepts
Concept from which new programs/projects can be selected. Determine feasi- | in the form of simulations,
Studies bility of desired system, develop mission concepts, draft system-level | analysis, study reports,

requirements, identify potential technology needs. models, and mockups
Phase A To determine the feasibility and desirability of a suggested new major | System concept definition
_5 Concept and system and establish an initial baseline compatibility with NASA' stra- | in the form of simulations,
l‘g Technology tegic plans. Develop final missicn concept, system-level requirements, | analysis, engineering
£ | Development | and needed system structure technology developments. models, and mockups and
N trade study definition
Phase B To define the project in enough detail to establish an initial baseline End products in the form
Preliminary capable of meeting mission needs. Develop system structure end of mockups, trade study
Design and product (and enabling product) requirements and generate a prelimi- | results, specification and
Technology nary design for each system structure end product. interface documents, and
Completion prototypes
Phase C To complete the detailed design of the system (and its associated End product detailed
Final Design subsystems, including its operations systems), fabricate hardware, and | designs, end product
and Fabrication | code software. Generate final designs for each system structure end | component fabrication,
product. and software development
Phase D To assemble and integrate the products to create the system, mean- | Operations-ready system
E System while developing confidence that it will be able to meet the system end product with sup-
@ | Assembly, requirements. Launch and prepare for operations. Perform system porting related enabling
@ | Integration and | end product implementation, assembly, integration and test, and products
E Test, Launch transition to use.
a
E | PhaseE To conduct the mission and meet the initially identified need and Desired system
Operations and | maintain support for that need. Implement the mission operations
Sustainment plan.
Phase F To implement the systems decommissioning/disposal plan developed | Product closeout
Closeout in Phase E and perform analyses of the returned data and any
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