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BRAC Decisions

=Relocate HQ Army Materiel Command

=Relocate HQ Security Assistance Command

=Relocate HQ Space and Missile Defense
Command

=Relocate Missile Defense Agency (-)

=Relocate Aviation Technical Test Center

=Consolidate Rotary Wing Development,
Acquisition, Test and Evaluation

=Center for Army Acquisition

=Center for DoD/Army Space Programs
=Center for Army International Programs
»Largest Army Contracting Agency
»Largest Army Weapon System Concentration
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Systems Tailoring
Engineering Systems
and Project Engineering

Success Processes

Systems
Engineering Toolkit
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ingineering and Project

International Space Welding
Experiment (ISWE)

Chandra

Solid Rocket Booster (SRB)

Reusable Solid Rocket Motor (RSRM)
X37

Express Rack

Gravity Probe B (GP-B)

ECLSS

External Tank

SME Advanced Health Monitoring
System

AXAF
Saturn Booster
IML



Success Criteria

Technical success relative to initial requirements

Technical success relative to similar projects

On schedule relative to original project plan I

On schedule relative to similar projects

On budget relative to original project plan

On budget relative to similar projects |

Satisfaction with project management process

Overall project success




System Engineering Processes
NPR 7123.1

Technical Management

em Design Frocesses Product Realiz
Processes Technical Planning Processes
Process
Requirements Definition 10. Technical Planning Product Transition
Processes Process
1. Stakeholder Expectations Technical Control 9. Praduct Transition
Definition Processes T
2. Technical Requirements 11. Requirements Management Evaluation Processes
Definition 12. Interface Management 2. Product Verification
l 13. Technical Risk Management 8: Product Validation
o o e, T
Definition Processes ‘ 9 Design Realization
3. Logical Decomposition Technical Assessment Processes
4. Physical Solution Process 5. Product Implementation
16. Technical Assessment 6. Product Integration
Technical Decision
Analysis Process
17. Decision Analysis

System Design Processes
applied to each WBS Model
down and across

system structure

Tonwnn R R R R R R R e

Product Realization Processes
applied to each product
up and across
system structure
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Presence of the SE Process supports Project

Success (Motivators)

Project Success and System
Engineering Processes

Observed Data
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Technical success relative to initial req.

<

Technical success relative to similar projects

On schedule relative to original project plan

On schedule relative to similar projects

On budget relative to original project plan

On budget relative to similar projects

Satisfaction with project management process

Overall project success




Absence of the SE Process hinders Project

Success (Hygiene Factors)
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Technical success relative to initial req.
Technical success relative to similar projects
On schedule relative to original project plan \/ \/ \/ \/
On schedule relative to similar projects
On budget relative to original project plan \/ \/ \/ \/
On budget relative to similar projects
Satisfaction with project management process
Overall project success




Support for Future Projects

Program/Project
Characteristics

Product Implementation

High
Technical
Risk

Product Integration
Product Verification
Technical Risk Management
Configuration Management

No

High
Schedule
Risk

Technical Requirements Definition
Technical Planning

Stakeholder Expectation Definition
Technical Requirements Definition
Technical Planning

Technical Assessment



Team Characteristics for Successful Projects

» Team members assigned 100% on the » Co-location of team members
project » Common vision and common values
» Integration responsibility was either not consistent
with contractor or shared jointly ) Scope creep or number of changes
» Teams met at least weekly, several were not consistent
daily » Reward structure not consistent
» Agendas and action item lists were > Project size not consistent
used

» Leadership style not consistent

» Teams consisted of good skill mix , ,
»  Working approach not consistent

» Unified commitment was shared
among team members

» Project celebrated successes



Tailoring Systems Engineering
Processes

Program Team Inputs TSET Internal TSET Output
] Future Capability
Project | Enhancement | Recommended Systems
Type TSET Engineering Functions
—> Algorithmic
Analysis :

Project | Recommended Functional
Characteristics Implementation Level
Project Expected Impact of
Organizational > Organizational Structure on
Structure Implementation

12



Project Characteristics™ Input (Sample)

General Characteristics

Schedule Risk

Cost Risk

Other Personnel and Material Resources available to project

Experience of R&D Project Management

Organizations Involved: those participating in the project as stakeholders

Project planning

Impact of Project Results Outside of the Project Organization:

13
*All characteristics have three levels of assessment and importance (low, medium, high)



Project Characterization/Systems
Engineering Map
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Time bo Deliver

BudgetiCost

Other Personnel and Material Besources

Experience of BkD Project Management

Organizations Inwalved

FProject planning

Impact of Project Fesults Outside of the Project Organization
Uniqueness of Requirement=

DesigniFequirements stability

Seope of Requirements

Consistency standards

Froject baseline controlflexibility

Constraints or the project or project organization

Dlegree of Anticipated Technical Task Qutzourcing

Degree of Project!Systemn Concept Dependence on Mew Technology
Project Design Organization’s Technological Maturity!Risk
Mumber of Technology Design Disciplines Inwolved in the Design Effart
Diversity of Mew Technology Required

Degree of System Complexity

Dlegree of System Coupling

External or Environmental Interface Dependence
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Quality Management

4

Level | - Establish basic processes for inspection and
verification of product conformance to specifications.
Monitor variation in production units to identify product
iImprovements.

Level 2 - Establish efficient production methods for the
Apply continuous improvement process methodology to
identify performance issues and improvements.
Determine root causes or production problems.

Level 3 - Develop performance metrics and apply
statistical methods to ensure product meets
requirements. Establish processes to ensure customer
feedback is collected and acted on. Evaluate supplier
quality plans and suggest improvements where needed.

I5



New Technology Project Output
Electronic Device Development

Recommended System Engineering Functions (SEF

SEF #|SEF Lewel |Org Structure Effect on SE Function
Quality Management L 3 1 Effect of Org Structure
Reliability Management 2 3 1
Systems Requirements Development Management 3 3 0
Risk Management 4 2 -1 1
Concept Alternatives Evaluation 5 2 -1 -
Test and Evaluation (T&E) 6 2 0 %
Human Systems Integration (HIS) 7 2 -1 s 0 ‘ ‘ ‘ ‘ ‘ o
System Operational Support 8 3 1 g 1 2 3 |4 5 6 |1 8 9 10
Systems Safety Management 9 2 1
Systems Management 10 3 1 -1
Subsystem Integration Management 11 2 -1 SE Function
Systems Integration Management 12 2 0

1 Your organizational structure facilitates this SE Function.
0 There is neither a positive or negative relationship betw een this Function and the [lorganizational structure.
-1 Due to your organizational structure additional coordination w ill be required to ensure that this SE function

SE Function Level
This page contains your primary output:
3 1 - Prioritized SE Functions by importance to your project. Higher SE Lewel indicates higher

2 - Your SE Functions recommended levels of rigor. Push button below for details.
3 - The affect of your organization structure to accomplishing these SE Functions
2+ 1 -
o) Push to Review
E SE Function & Rigor Lewvel
o Definitions
R (N N ) N () ) N ) N S N () B O
0 e Start Over
1 2 3 4 5 6 7 8 9 10 11 12
SE Function




Engineering Labs

» System Engineering Labs w/ full SE Software
» Electrical and Mechanical Design

» Manufacturing Labs

» Research Machine Shop

» Multiple System Design/Fabrication Labs
» Flight Simulation Labs |
» Flight Test Research
NDE/NDT

17



Engineering Design and Analysis

Design and Development
Structural Analysis
Testing

Independent Analysis,
Modeling and Simulation




Design, Analysis, Development, Fabrication,
and Test

19All of these Pro INeSystems Ehgineenhga’tbﬂferentleve"s




Systems Engineering Lab

SYSTEMS
ENGINEERING

e o e o Fully Integrated SE Lab

Saction not . Cannot be submitted at this ime.

Current Frogram Status

F = Ha & the overall Acquisition Stralegy emphasizing that it is event drven An aIyS I S an d Syste m
" " B Eb Provide a program schedule whech shows major milestones, SE techrical reviews, and nofional dates for major everts
Configure SEP (developmental, operational, and ive fire test phases, delvenes, certifications; contract awards, raining. site actvation, etc ) . .
Titie & Cooréination
Approval Sheed Elc Highlight the major activibes that the program conducted 1o date such a5 ouicomes of technical revews, test phases n g I n e e r I n g O Ware
i independent reviews, figk reduction actnities, trade studies, elc
Ba;u!u! 0S50 Guidance
= .‘:“'m:" e e What technical refreshes are planned in the System Development and Demonstration (SDD) phase?
i
ind Applicable Documents : R— M ’ i . vt -
’.‘zcmﬁwm ;T,3,‘;”;LZ{’S,.,"li.'r?,?;ﬂ”s?;‘;‘.;?;“;?e2",!';?;21.’::?“ and risk cosure plans? Note: there is discussion of isk in sections 4.5 I nte g rate d Wlth CA D L ab
L] Jh::p(m:nln( = g How wil the technical requirements and technical nsks be addressed given program unding and schecule consiraints? 1
* g:’ Frogram Requirements .
+ 033 Technical Staffing and S Lt ot e B A b TSt s Al o b et e s ? g
ool | [E——— Computer Cluster, |
. Eng :‘c"rv:g Renew ;;2:)075\1 lzlaﬂu Reserved UAH . .
Protot Machines
* &6 integration with Overal
o, rototypin In
Alachmenis
Images
Acroeym List
izt Gt
S200T All Rights Resenned LAH
KEY PERFORMANCE PARAMETERS COMPANY 1
[GO /NO GO CRITERIA] 9780-0095/0129 9780-0073 / -0074
.P.P. | AC:400Hz, 3 Phage, 115/200V, 47kVA Cont., 69kVA
1 Peal - - - -
DC: 28V, 210A Cont., S00A Peak - - - -
HYD.: 12gpm (@ 3350psig (start), 15 gpm @ 3000psig
(service)
PNEU.: 30Ib/min @ 30-50 pgig - - - -
KEY SYSTEM ATTRIBUTES Yes/No COMMENTS
A/C, DC, Hydraulic and
E.SA | | Simultancous Operations YES Pneumatic
K.S.A 2 | Mobility ? Trailer

LXWXH=13X86.9X
8.9

K.8A 3 | Transportability YES Weight = 7,700 Ibs (wet)

K 5S4 4 | Reliability ?

20



Systems Engineering Toolkit (SET)

» The tool is
Configuration Controlled with Global Access
Web based for generating Plans and Technical Documents

Modular/adaptable system to many different documents, applications,
and phases

Allows team based planning development

» The Systems Engineering Toolkit presently assists in creating
SEPs.

» It is anticipated that future versions will be composed of
several systems engineering tools.

8/6/2018© 2007 All Rights Reserved UAH
Patent Pending

21 UAHuntsville
Rotorcraft Systems Engineering and Simulation Center



Systems Engineering Planning Tool

SYSTEMS
ENGINEERING

Welcome to the System Engineering Toolkit (SET)

TOOLKIT Please log in

Userhame

Password | |

Login
New User? Help FAQs
Register for SET Support How do | register for SET?
Eligibility: DoD. All Service Users' Guide How do | reset my password?
Branches. Government What is SET?

Contractors

Secure and controlled access to programs
Foundation for metrics and statistical analysis
Enhanced communications

Global access to most up-to-date information
Built in mapping of information

Ability to strengthen planning process

Talloring for Phase, ACAT, project complexity and
processes

UAHuntsville
Rotorcraft Systems Engineering and Simulation Center


http://rsesc.uah.edu/dev/sep
http://set.uah.edu/

Systems

SYSTEMS
ENGINEERING

Navigation
Tree Based
Guidance
TOC

TOOLKIT

Generate Reports My Page
IManage Users

Configure SEP

Title & Coordination

Approval Sheet

Based on OSD Guidance
- B1 Infroduction
B 1.1 Program Description
and Applicable Documents
B 1.2 Current Program
Status
B 1 3 Approach for SEP
Updates
=2 Program Requirements
+ M3 Technical Staffing and
Organizational Planning
+ ™4 Technology Maturation
and Planning
+ M5 Technical Review

Colored
Status
Indicators

Planning
- g Integration with Overall
Management of the Program

Attachments
Images
Acronym List

23

THE univERSITY
OF ALKBAMA 1§
HUNTEVILLE

Webmaster
Disclaimer
©2007 All Rights Reserved UAH
Patent Pending

Contact Us
FAQ

Engineering Tool

Account:

Available Documents

Sue O'Brien (Logout] Active SEP: Tool Demo

Multiple
Documents and
Permission
Levels Available
to Users

Message

Area

Document Permissions

Test SEP Read, Approve, Write

TEST SEP2V2 Write

LUH Admin

Aviation Systems Test SEP Admin

Tool Demo Write, Admin, Version Control

Joint Air to Ground Missile (JAGN Write, Peer Approve, Admin

BlackHawk UHG0M Admin

JAVELIN Admin P
Messages /
Date From Subiet ——

Section Change Log

Section

Editor Date

2.1.i Table of KPPs

Lisa Liever 22-APR-2008

3.5.a How will the program facilitate interaction among the SE VWorking-level Integrated Product Teams (WIPT). other

overnment organizations. and contractors (as a

licable) on technical tasks. activities. and responsibilities (e q.

requirements. technical baseline technical reviews)? How will the program's organization and structure facilitate clear

a g pproach?

communication of technical guidance among these organizations engaged in SE activities? How will technical review entrance
and exit criteria be handled between these organizations? How will the SE WIPT contribute to and document the technical
nd management a

Dawn Sabados|19-MAR-2008

Account Options

User Options
Change Password

©2007 All Rights Reserved UAH
Patent Pending

~_
Change
Log




Systems Engineering Tool

SYSTEMS
ENGINEERING

TOOLKIT

Generate Reparts
Manage Users
Configure SEP
Title & Coordination
Approval Sheet

My Page

Based on OSD Guidance
- B1 Infroduction
B 1.1 Program Description
and Applicable Documents
B 1 2 Current Program
Status
B 1.3 Approach for SEP
Updates
+ @3 Program Reguirements
+ ™3 Technical Staffing and
Organizational Planning
~ [y Technology Maturation
and Planning
+ M5 Technical Review
Planning
+ ™ Integration with Overall
IManagement of the Pragram

Aftachments
Images
Acronym List

ALABAMA 1
Cisiie

Webmaster Contact Us

Disclaimer EAQ

©2007 All Rights Reserved UAH
Patent Pending
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Account: Sue O'Brien (Logout] Active SEP: Tool Demo

|Secli0n not complete. Cannot be submitted at this time.
Current Program Status

a Summarize the averall Acquisition Strategy emphasizing that it is event driven.

[¥b. Provide a program schedule which shows major m||est0nes SE technical reviews; and notional dates for major events

{developmental, operational, and live fijmsss
SYSTEMS

[ c. Highlight the major activities that ENGINEERING

independent reviews, risk reduction ac|

Account: Sue O'Brien {Logout] Active SEP: Joint Air to Ground Missile (JAGM)
e What technical refreshes are pla

b. Given the Requirements outlined in System Capabilities, Requirements, and Design Considerations, who are the u
appropriate technical authorities?

B I UE i

[¥If. What are the top-level nisks assoc EECLEIN

and 6.3 Referencing these sections m

ra »
g. How will the technical requiremen| | Generate Reports My Page

Manage Users
Title & Coordination

Od. How does the Acquisition Strated Appraval Sheet
as the maturity of technologies to be ug F Based on OSD Guidance
+ ®1 Introduction
-B2 Systems Engineering
Application to Life Cycle
Phases
+ 3 4 System Capabilities,
Requirements, and Design
Considerations
w7 Systems Engineering
gganizational Structure
+ 2.3 Systems Engineering
Process <):| ® ? = E
+ ™2 4 Technical '
IManagement and Control Notes
~Bog Integration with Other
Program Management
Control Effects

ITha SE Directorate is organized to support each JAMS Product and SE functional area. The JAGM system Division Chief is the JAGM
system LSE and coordinates with the Navy counterpart LSE. The LSE's primary responsibility is the day-to-day application of systems
engineering principles, processes, and products and coordinates with the SE Director, the JAGM svstem Product Manager, and JAMS
Project Manager (PM) through joint IPT process.

©2007 All Rights Reserved UAH
Patent Pending

Reviewer Comments
Para with reference to SEIT was moved to 2.2.1. Date \Rewewer [Comment

Attachments
Images
Acronym List

©2007 All Rights Reserved UAH
Patent Pending

Webmaster Contact Us
Disclaimer FAQ
©2007 All Rights Reserved UAH
Patent Pending




Document Generation

= Configuration controlled with automatic change logs

= Creates two types of PDF documents

SYSTEMS
ENGINEERING

TOOLKIT

g Generate Reponts My Page
Manage Users
Configure SEP
Title & Coordination
Approval Sheel

Based on OS50 Guidance
+ &1 Introduction
+ B2 Program Requirements
+ 3 Technical Staffing and
Organizational Planning
- @4 Technology Maluration
and Planning
+ &5 Technical Review
Planning
| Integration with Overall
Managemenl of the Program

Attachments
Images
Acronym List

Disclaimer
2007 All Rights Reserved LAH

| commedts “§ anacheents

1 Introduction

Tutroduce the purpese of the SEF, who will use it, and how it will be used to dafine the
conduct, management, and control of fechnical aspects gf the program from concept i
dispasal. What are the plans ta Nnk rhe cantractor's Systems Engineering Managesent
Plan (SEMF} to the SEP?

Introduce the approach fo update the SEP in the Technology Devalopment phase and
theaughaut the ife cyele as o Weing dacument.

1.1 Pragram Deseriprian and Applicable Documents
Provide a fog-level mission descriptis izing leswr requit in the
Tuirlal Capabilities Dacument (T€D) and draft Capabiliny Development Bacument (CHI.

Enter a top-level system descriprian canveylng averall key aypects of the program. Tnclude
a wational diagram of the system. Use thé appiopiiate DoD) Avchitecture Frawework views
fi.g. Cperarianal Fiew-T). {IFhen referenctng dennls fin ather documeants, referance by
swction and page of the document |

Table 1.1 Table of Applicable Documents

Thoewment Name Thate | Srarus Paint of Contact
Discuss the dociomaiits fabulated aboves What if the relationship batwean the SEP and
these dciments? Deinil this linksge o other program documents.

1.2 Current Frogram Status
i ize the oversll isilfen Stralegy emphasizing thal if iy evend driven,

Providé @ program seliedule swhick shows major milestones; SE technical reviews; and
notinal dates for majer events (developmenial, eperationsl, and live fire test phases;
deliveries, cerfifleaions; contract swards; trafning; site acivation, ete.)

Highlight the majar activities that the program conducted to dute suck as outcames af

fechnical reviews, tesi phases, independent reviews, rivk redwction activities, trade ssdies,
are,

What techimicol refreskes ore planmed in the System Developmeni and Demonsiration
(SDD} phase?

What are the top-level ritks assaciated with tecknalagy and rik clasure plans? Nates thive
is divcussion of rivk in sections 4.5 and &3, Referencing these sections may be appropriate.

Hw will the fechnical requirements and techirical risks be addressed given program
fnding and schedule cansirainss?

1of14

SYSTEMS
ENGINEERING

TOOLKIT

Account: Sue O'Brien (Logout) Active SEP: Blac

The document generation engine is still in the
for attachments.

Current Version

Generate Reports My Page

Manage Users
Title & Coordination

Approval Sheet

Based on OSD Guidance
+ ™1 Infroduction

- B2 Systems Engineering

Application to Life Cycle
Phacac

4 4| sd0 [ p bl | @ O

vl

o !

Document with notes and comments
| Generate Working Copy |

Previous Versions

©2007 All Rights Reserved UAH
Patent Pending



Systems Engineering Toolkit

» Benefits

26

Most up-to-date information

Increased communications

Ability to leverage strengths of other projects/programs
Disciplined/ Known Process

Decrease Approval Timeline

Team-Based SEP Generation = Consistent Execution of a
Multi-Disciplined Plan

Minimize “Shelf-Ware”

Means to collect metrics and best applied practices including
statistics on users and level of experience

Hands-on real time training

UAHuntsville
Rotorcraft Systems Engineering and Simulation Center
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