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1 EXECUTIVE SUMMARY

The Deputy Assistant Secretary of Defense for Systems Engineering (DASD(SE)) provides this
report in response to 10 U.S.C. 139b and section 102(b) of Pub. L. No. 111-23, as amended (set out
at 10 U.S.C. 2430 note) addressing the systems engineering capabilities of the Department of
Defense (DoD) and systems engineering activities relating to the Major Defense Acquisition
Programs (MDAP). The Department defines systems engineering (SE) as a methodical and
disciplined approach for the specification, design, development, realization, technical management,
operation, and retirement of a system. This report includes:

e A discussion of the extent to which the MDAPs are fulfilling the objectives of their Systems
Engineering Plans (SEP).

e A discussion of the waivers of and deviations from requirements in SEPs that occurred during the
preceding year with respect to such programs; any concerns raised by such waivers or deviations;
and the actions that have been taken or are planned to be taken to address such concerns.

e An assessment of the organization and capabilities of the DoD for systems engineering and
development planning with respect to such programs.

e Any comments on such report that the Secretary of Defense considers appropriate.

This report presents an overview of the Department’s FY 2013 systems engineering efforts in
implementing Section 139(b) of the Weapon Systems Acquisition Reform Act (WSARA) as well as
an overview of the Department’s systems engineering planning and focus areas for FY 2014. The
Department remains committed to advancing the practice of systems engineering as a key enabler of
successful acquisition throughout the Department.

Section 2 summarizes DASD(SE)’s major activities in the areas of policy and guidance, program
engagement and oversight, and systems engineering workforce management, all focused on
improving the Department’s systems engineering capability.

In FY 2013, DASD(SE) completed a major update to Chapter 4, “Systems Engineering,” of the
Defense Acquisition Guidebook (DAG), the Department’s primary guidance document. This
revision expands on the technical activities and expectations associated with the Pre-Materiel
Development Decision (MDD) and the Materiel Solution Analysis phases supporting development
planning. DASD(SE) also leveraged the Department-wide Development Planning Working Group
(DPWQG) in FY 2013 to bring together the Warfighter, science and technology, and acquisition
communities to develop guidance to reduce the risk associated with introducing new technologies
into DoD systems.

DASD(SE) continued efforts to improve reliability and maintainability (R&M) engineering
throughout the Department in FY 2013. DASD(SE) developed improved R&M guidance in DAG
Chapter 4, enhanced MDAP reliability tracking, and identified competencies and courseware
development to enhance R&M workforce capability and capacity.

DASD(SE) continued to work closely with MDAP and Major Automated Information System
(MAIS) programs to provide comprehensive systems engineering mentoring and engineering

DoD Systems Engineering FY 2013 Annual Report 1



EXECUTIVE SUMMARY

oversight. DASD(SE) performed structured reviews of formal acquisition documents and conducted
technical reviews and assessments for programs in various acquisition life cycle phases.

Section 2 summarizes development planning activities including Analysis of Alternatives (AoA)
reviews, mentoring support provided to program offices during SEP and Program Protection Plan
(PPP) development, approval of SEPs and PPPs, and input provided for Defense Acquisition
Executive Summary (DAES) reporting.

Section 2 also discusses DASD(SE) responsibilities and activities in support of the acquisition
engineering workforce. This includes an overview of the recent Defense Acquisition Workforce
Improvement Act (DAWIA) career field designation change from Systems Planning, Research,
Development, and Engineering (SPRDE) to Engineering and DASD(SE) support for competency
model development, Defense Acquisition University (DAU) curriculum revisions, and development
of the Key Leadership Position (KLP) initiative.

Section 3 assesses the Military Departments’ systems engineering self-assessments, provided in their
entirety in appendices A through C. The report highlights the progress of the Military Departments
in aligning their organizations to better enable effective Technical Authority and technical execution.
Each Military Department has outlined its approach to implementing key provisions of the WSARA,
including development planning and early systems engineering, R&M, and systems engineering
support to the Joint Capabilities Integration and Development System (JCIDS) and contracting.

The Military Departments, in partnership with DASD(SE), continue to make workforce development
a priority for effective systems engineering through a diverse set of initiatives designed to attract and
retain a qualified systems engineering workforce and to support the continued implementation of
KLP legislation and policy. The Military Departments’ current systems engineering workforce
projections remain steady, with little growth expected through FY 2018. DASD(SE) continues to
ensure that certification standards meet the Department’s needs and that the standards are refreshed
to meet emerging demands.

Section 4 contains assessments of 42 MDAPs, MAIS programs, and special interest programs that
were the focus of significant DASD(SE) activity in FY 2013. The assessments provide a brief status
of program SEPs, PPPs, requirements, and measurable performance criteria. The assessments also
summarize DASD(SE) involvement in program reviews.

DASD(SE) continues to mature systems engineering and development planning policy, guidance,
and performance measures by assessing the effectiveness of systems engineering as executed across
the defense acquisition system. The Military Departments’ FY 2013 achievements and FY 2014
plans captured in this report support WSARA provisions focused on improving DoD systems
engineering. The Department remains committed to sustaining the progress made to date in growing
the Department’s systems engineering capability.
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2 DASD(SE) ACTIVITIES

In FY 2013, DASD(SE) developed DoD systems engineering policy and guidance, provided systems
engineering support to MDAP and MAIS programs, and continued efforts to grow and strengthen the
defense systems engineering workforce.

As required by DoD Instruction (DoDI) 5134.16, “Deputy Assistant Secretary of Defense for
Systems Engineering,” DASD(SE) hosts the DoD Systems Engineering Forum, bringing together
systems engineering representatives from DoD and other federal agencies responsible for developing
complex systems. These forums serve as a mechanism to coordinate systems engineering efforts
across the Government and support the exchange of lessons learned and best practices. Participants
in FY 2013 included representatives from the Office of the Secretary of Defense (OSD), DoD
Components, the Department of Homeland Security, Federal Aviation Administration, NASA, and
the National Oceanic and Atmospheric Administration. In FY 2013, DASD(SE) held four forums
with emphasis on program protection, metrics, workforce development, and software.

2.1 Policy and Guidance

DASD(SE) oversees the implementation of existing policy and develops new policy and guidance to
improve systems engineering practice across the Department. In FY 2013, DASD(SE) released a
major update to the DAG Chapter 4 on Systems Engineering. DASD(SE) also supported
implementation of new and existing policy and guidance on development planning, R&M,
counterfeit prevention, value engineering, open systems architecture, system security engineering,
and systems engineering-related standards.

2.1.1 Development Planning

Development planning, or early systems engineering, is intended to enable the Milestone Decision
Authority to make informed decisions using sound technical data at the earliest stages of an
acquisition program. The updated DAG Chapter 4 expands on the technical activities and
expectations associated with Pre-MDD and the Materiel Solution Analysis phase. In addition,
DASD(SE) continued the Department-wide DPWG. The working group studied the interactions
among the Warfighter, science and technology (S&T), and acquisition communities to develop
guidance to reduce risk and better synchronize new technologies and capabilities in the early phases
of acquisition programs. The working group continues to serve as a forum for sharing development
planning information.

2.1.2 Reliability and Maintainability Engineering

In FY 2013, DASD(SE) implemented several efforts to improve reliability analysis, planning,
tracking, and reporting by aligning reliability planning methods and reporting requirements with
major acquisition activities.
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e DASD(SE) worked with the OSD office of Acquisition Resources and Analysis to implement a
process for tracking MDAP reliability status and reporting the status in support of DAES reviews
(see 2.2.6). MDAPs in system-level developmental testing with a documented reliability growth
curve in the SEP will be required to report reliability data on a quarterly basis. The data will
inform the DAES selection process and allow OSD and DoD Components to review MDAP
reliability performance to plan and support reliability growth planning for future programs.
MDAPs that meet the criteria for reporting will submit their reliability data starting in FY 2014.

e To provide guidance for the systems engineering practitioner on the R&M engineering activities,
DASD(SE) revised the R&M section in the DAG. The revised section describes the purpose of
R&M engineering as well as its impacts on the system’s performance, availability, logistics
supportability, and total ownership cost. The revised section includes a table that describes key
R&M engineering activities aligned to each acquisition life cycle phase.

e To strengthen the R&M engineering capacity and capability in the acquisition workforce,
DASD(SE), in collaboration with DAU and Military Department R&M leadership, continued to
develop an R&M human capital strategy. As part of the strategy, DASD(SE) updated the
definitions of the R&M engineering competencies in support of an ongoing systems engineering
competency review. DASD(SE) also determined the need to develop additional courseware in
the area of R&M engineering to address the competencies. The funding for the courseware
development was approved, and course development is expected to begin in FY 2014 with a
completion date in FY 2015. DASD(SE) is working to create an R&M learning architecture that
specifies the training, R&M experience, and DAWIA certifications that R&M engineers require
in order to execute R&M activities during different phases of the acquisition life cycle. The
learning architecture will support assessment of current R&M engineering capability and will
support planning for the future workforce needs.

2.1.3 Systems Engineering in Joint Capabilities Integration and Development System

DASD(SE) seeks early engagement with the requirements community through JCIDS. In FY 2013,
DASD(SE) continued its engagement with the Joint Staff’s Force Structure, Resources, and
Assessment Directorate, J8, to promote greater awareness of systems engineering principles during
requirements development.

Since the issuance of the Chairman of the Joint Chiefs of Staff Instruction (CJCSI) 3170.01H, “Joint
Capabilities Integration and Development System,” in January 2012, DASD(SE) has worked with the
Joint Staff on the companion “Manual for the Operation of the Joint Capabilities Integration and
Development System.” In particular, DASD(SE) influenced the format and content of the draft
Capability Development Document (CDD). A draft CDD is required to adequately inform the plans
and the request for proposals (RFP) for the Technology Development (TD) phase following the
Milestone A decision. Systems engineering activities influence the draft CDD by providing a
disciplined approach to analyzing alternative solutions, balancing technical risks, and determining
achievable Key Performance Parameters (KPP). DASD(SE)’s activity to review specific Initial
Capabilities Documents (ICD) and provide feedback to the Joint Staff is discussed in Section 2.2.1.
DASD(SE) participation in these reviews provides another opportunity for early systems engineering
engagement with the Joint Staff as it defines the Department’s requisite capabilities.
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2.1.4 Defense Acquisition Guidebook Chapter 4

On May 8, 2013, DASD(SE) published the revised DAG Chapter 4 on Systems Engineering, the
Department’s primary systems engineering guidance for program managers and systems engineering
practitioners. The revised chapter reflects current policy and initiatives and emphasizes the role of
systems engineering in providing balanced solutions to deliver capability to the Warfighter while
managing cost, schedule, and risk.

The revised chapter includes expectations for acquisition life cycle phase and technical review
activities. The associated processes support program success by systematically increasing maturity
and reducing risk over the acquisition life cycle. The chapter provides a technical description of
major defense acquisition milestones, decision points, technical reviews, and audits and includes
details on systems engineering technical and technical management processes with links to relevant
policy, standards, and guidance. The description is within the context of the key role systems
engineering plays in increasing solution maturity and reducing risk to deliver a capability. The
revised chapter covers several new topics, including the systems engineering role in contracting,
sustainability analysis, and design considerations to address anti-counterfeiting; intelligence;
operational energy; producibility; and packaging, handling, storage, and transportation. The revised
DAG also incorporates support for Under Secretary of Defense for Acquisition, Technology, and
Logistics (USD(AT&L)) Better Buying Power initiatives. The revised DAG Chapter 4 can be found
at https://acc.dau.mil/dag4.

2.1.5 Additional Engineering Policy and Guidance

In response to recent legislative direction, Better Buying Power initiatives, gaps in policy or
guidance, and new risk areas, DASD(SE) continued to lead and support the generation of policy and
guidance in counterfeit prevention, value engineering, open systems architecture, system security
engineering, and systems engineering-related standards.

Counterfeit Prevention. DASD(SE) was a primary contributor to DoDI 4140.67, “DoD Counterfeit
Prevention Policy,” approved on April 26, 2013. This instruction (1) establishes policy and assigns
responsibilities necessary to prevent the introduction of counterfeit materiel at any level of the DoD
supply chain; (2) provides direction for anti-counterfeit measures for DoD weapon and information
systems acquisition and sustainment to prevent the introduction of counterfeit materiel; and (3)
assigns responsibilities for prevention, detection, remediation, investigation, and restitution to defend
the DoD against counterfeit materiel that poses a threat to personnel safety and mission assurance.
The instruction applies across all phases of materiel management, from identifying and defining an
operational requirement to introducing the item into the DoD supply chain to final retirement and
disposition. Through this new instruction, the Components are directed to employ a risk-based
approach to reduce the frequency and impact of counterfeit materiel within DoD acquisition systems
and DoD life cycle sustainment processes.

Value Engineering. DASD(SE) developed DoDI 4245.14, “DoD Value Engineering (VE)
Program,” released on October 26, 2012. This instruction directs DoD Components to implement a
VE program to improve military worth or reduce acquisition and ownership costs wherever it is
advantageous to do so. A VE program consists of two parts: a Government-only program that uses
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VE Proposals (VEP) to implement changes, and a contracting mechanism by which contractors use
VE Change Proposals (VECP) to implement Government-approved changes. A Government-only
VEP is used to eliminate unnecessary costs and improve value in the development, procurement,
acquisition, and life cycle support of services, materiel, and facilities. It also includes applying VE
principles and methodology to the acquisition and Operations and Support (O&S) functions of DoD
services, materiel, and facilities. VE provisions are included in contracts when the contract amount
is expected to exceed the simplified acquisition threshold. In May 2013, USD(AT&L) announced
the winners of the FY 2012 Department of Defense Value Engineering Achievement Awards. The
31 winners produced $5.5 billion in actual savings and cost avoidance using DoD-executed in-house
VEPs and approved contractor-initiated VECPs.

Open Systems Architecture. DASD(SE) and the Navy co-chaired the DoD Open Systems
Architecture and Data Rights (OSA-DR) Team, which released the DoD Open Systems Architecture
Contract Guidebook for Program Managers Version 1.1 in June 2013. This guidebook provides
contract language that program managers can use and contains checklists to assist program managers
to better understand the business and technical aspects of open systems architecture. This document
also helps program managers identify and obtain suitable technical data and computer software
deliverables, along with the rights sufficient for competitive use of that data and software.

In addition, the OSA-DR Team published a brochure, “Better Buying Power—Understanding and
Leveraging Data Rights in DoD Acquisitions.” The brochure will assist contracting officers,
program office staff, program executive officer staff, and others making decisions regarding
contracting for intellectual property rights as well as engineers who use data rights in development.
The brochure describes the uses and context for all rights categories that can be put on contract.

System Security Engineering. DASD(SE) led efforts to mature DoD’s acquisition policy on program
protection planning, which is composed of a set of policies to ensure protection of DoD systems
technology, mission-critical functions and components, and information. On November 5, 2012,
USD(AT&L) and DoD Chief Information Officer (CIO) released DoDI 5200.44, “Protection of
Mission Critical Functions to Achieve Trusted Systems and Networks (TSN).” DASD(SE) then began
an update to policy regarding technology protection. DASD(SE) co-led a working group with USD(I)
to revise DoDI 5200.39, “Critical Program Information (CPI) Identification and Protection Within
Research, Development, and Acquisition (RDA) Programs.” This instruction, in formal coordination as
of November 2013, requires that programs maintain U.S. Warfighter technical advantage and preserve
operational effectiveness of DoD capabilities by identifying and protecting CPI.

To support the exportability goals outlined in USD(AT&L)’s Better Buying Power version 2.0,
DASD(SE) revitalized efforts to enhance the DoD Anti-Tamper program and supported the
OUSD(AT&L)/International Cooperation (IC) directorate’s execution of the Defense Exportability
Features (DEF) program. In addition, DASD(SE), in coordination with OUSD(AT&L)/IC and DoD
CIO, completed a comprehensive study of the DoD Anti-Tamper program and developed a draft
DoD directive for anti-tamper.

DASD(SE) led efforts to improve the protection of DoD technical information in acquisition.
DASD(SE) was primarily responsible for the USD(AT&L)-directed Data Vulnerability Tiger Team,
a coordinated DoD effort to review progress in protecting unclassified technical information and to
identify further action that may be taken to safeguard sensitive technical data across the weapon
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system life cycle. In response to the Tiger Team findings, DASD(SE) recommended actions to the
USD(AT&L) and the Secretary of Defense that resulted in the release of the October 10, 2013,
Secretary of Defense memorandum “Safeguarding Unclassified Controlled Technical Information.”
This memo directed actions to protect DoD unclassified controlled technical information from cyber
intrusions and to minimize the consequences associated with any loss of this information.

Systems Engineering-Related Standards. As the Defense Standardization Executive, in FY 2013
DASD(SE) supported the development of four defense-focused, non-government standards as
companions to existing industry standards. DoD is working with the Institute of Electrical and
Electronics Engineers (IEEE) and SAE International to develop DoD standards on systems
engineering, technical reviews and audits, manufacturing management, and configuration
management. DASD(SE) initiated these efforts in response to Component feedback and gap
analyses identifying the need for standardization in these areas. The standards will comply with
current policy and statute and will be structured for use in defense contracts. Adoption of these
standards will provide opportunities for close coordination across Military Departments and with the
defense industrial base and will create potential opportunities for cost savings.

2.2 Program Engagement and Oversight

DASD(SE) provides systems engineering oversight for MDAPs and MAIS programs throughout all
phases of the acquisition life cycle. The program managers’ foundational documents to plan systems
engineering, design, development, production, protection, and requirements verification efforts include
requirements documents, the SEP, and the PPP. DASD(SE) reviews and comments on requirements
documents and works with programs to document their technical planning in both SEPs and PPPs.
DASD(SE) is the final approval authority for SEPs for MDAPs and MAIS programs.

Before Milestone A, DASD(SE) participates in development planning activities including reviewing
the ICD and the AoA Study Plan, and participates in AoA Senior Advisory Group (SAG) meetings.
Throughout all phases, DASD(SE) participates in Integrating Integrated Product Teams (IIPT),
Systems Engineering Working Integrated Product Teams (SE WIPT), Systems Engineering
Technical Reviews (SETR), and other program technical engagements such as Program Management
Reviews.

DASD(SE) developed the Defense Acquisition Program Support (DAPS) methodology to assess
program planning and execution during technical reviews. DASD(SE)’s independent systems
engineering assessments and recommendations throughout the program life cycle provide
information on potential program risks and issues as well as recommendations for leadership to
consider during OSD reviews and Overarching Integrated Product Team (OIPT) meetings, which in
turn inform the Defense Acquisition Board (DAB) and Milestone Decision Authority. DASD(SE)
documents non-attributed results from reviews in a systemic root cause analysis (SRCA) database to
analyze patterns and root causes of issues that occur across DoD programs. The data inform
subsequent analyses and future policy and guidance as appropriate.

Figure 2-1 shows DASD(SE) FY 2013 program engagement by acquisition phase. Table 2-1 lists the
number of engagements by category and program for the programs highlighted in Section 4, and a
summary entry for all other program engagement.
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Table 2-1. FY 2013 DASD(SE) Program Engagement by Category
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(Acronym)
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DASD(SE)
e e . . Support
SE Activities Technical Review and Assessments to [g)SD
Reviews
z g v
2 = = | & = & -
2 |2 |8 |8 |~ 2 |x | E <
= ol alx| 2|C|Z|IEIBIEICE|E| 2|52 =&
Sl 2=l |9 s|al=SleClZ] 2|2 %y x
Z | @ | &= | 8|8 |7|e|%|Z|e X s S| 0| &
z ~ 2z |2|5|x|8| B &= =<
Program g ol | B & Z PO 5 a
Name = E
(Acronym)
P-8A 4 1 1 v 4 1 1
PIM 1 1 v 1
RMS 6 v 2
SDBII 1 v 1
SM-6 1 v 1 1 1
SSC 1 2 v 1
SSN 774 v
T-AO(X) 1 1 1 1
UCLASS 2 1
VXX 3 1 1|1 1 1 1
WIN-T Inc 2 4 1 1 v 1 1
Other Programs 33 5 6 2 2 2 5 1 7 33 21 24 15
Total 85 | 13 | 18 |15 10 | 2 |5 |14|10]| 5 |30]|6]| 5 119 | 26 | 53 | 43

WIPT — Working Integrated Product Team
SEP — Systems Engineering Plan

PPP — Program Protection Plan
PSR — Program Support Review
NM/CCR — Nunn-McCurdy / Critical Change Review Certification
Subsys PDR — Subsystem-level Preliminary Design Review

Sys PDR — System-level Preliminary Design Review

PDR Asmt — Preliminary Design Review Assessment complete

Subsys CDR — Subsystem-level Critical Design Review
Sys CDR Sys — System-level Critical Design Review
CDR Asmt — Critical Design Review Assessment complete

DAES — Defense Acquisition Executive Summary Assessments for Program Schedule, System Performance, Management,
Interoperability Information Security, and Production (v" Required to submit DAES assessments)

Other SETRs — Other Systems Engineering Technical Reviews, such as System Requirements Review (SRR), System Functional
Review (SFR), Technical Information Meeting (TIM)

AoA SAG — Analysis of Alternatives Senior Advisory Group review meeting

OIPT — Overarching Integrated Product Team

DAB/ITAB — Defense Acquisition Board/ Information Technology Acquisition Board
Other Programs — Programs other than those featured in Section 4.
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2.2.1 Development Planning

Development planning advances informed decision making by the Milestone Decision Authority.
It also promotes a clear mutual understanding of a needed capability between the user and the
acquisition office. During development planning, DASD(SE) evaluates areas such as schedule
feasibility, funding, interdependency, metrics, planning, and staffing. In FY 2013, DASD(SE)
development planning activities included participating in SE WIPTs, IIPTs, and OIPTs; reviewing
ICDs and commenting on AoA study guidance and plans in advance of the MDD; and participating
in AoA activities and reviewing draft CDDs in support of Milestone A. These early, foundational
activities and documents are critical because they shape a program’s technical planning for the
Milestone A phase and beyond.

DASD(SE) reviewed 13 draft ICDs to assess whether the programs understood and had clearly
defined the capability gaps in their Concept of Operations. DASD(SE) reviewed the ICDs to ensure
the capabilities were defined with metrics and minimum values and defined so as not to prejudice a
particular materiel solution. DASD(SE) identified issues on four of the 13 ICDs. Issues included
ICD recommendations that were out of scope with technology development or the anticipated
budget, and program development candidates that were inconsistent with the Military Departments’
long-term plans.

DASD(SE) participated in 26 AoA events on 10 programs to assess the technical feasibility of
alternatives to resolve the user’s mission needs. DASD(SE) reviewed AoA guidance and AoA Study
Plans to ensure the materials adequately addressed systems engineering interests such as the
Integrated Master Schedule, risk management, R&M, and system integration. DASD(SE) identified
issues on the majority of the AoA study guidance documents, typically in the areas of system
integration complexity, performance impacts and trade space, and risk assessment.

DASD(SE) participated in six program MDDs. In the months leading up to the MDD, DASD(SE)
supported program preparation for the milestone, including providing guidance on which milestone
the program should enter the acquisition process. During the period following the MDD, DASD(SE)
reviewed the technical planning and management approaches documented in the program’s pre-
Milestone A SEP. During this phase, a program identifies KPPs or other performance attributes to
support the development of a system specification. In addition, the program identifies trade space in
which to arrive at a realistic program solution. In reviewing SEPs, DASD(SE) frequently
commented on areas such as technical performance parameters, schedule adequacy, risk
management, and the details of planned technical reviews. DASD(SE) also reviewed and informed
the development of program Technology Development and Acquisition Strategies.

DASD(SE) reviewed and commented on 18 draft CDDs. DASD(SE) assessed the CDDs for stable
and measurable requirements that are technically achievable within the established schedule and
budget. DASD(SE) also reviewed to ensure the requirements were informed by sound systems
engineering trade-off analysis conducted during the AoA and TD phase activities.

Table 2-2 summarizes the number of programs with which DASD(SE) engaged in development
planning during FY 2013.
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Table 2-2. FY 2013 Development Planning (Early Systems Engineering)

ICDs Reviewed AoA Engagement MDDs CDDs Reviewed

13 10 6 18

2.2.2 Systems Engineering Plan

The SEP is the program’s functional technical planning document. It describes the program’s overall
technical approach, including key technical risks, processes, resources, organization, metrics, and
design considerations. DASD(SE) reviews draft SEPs and approves final SEPs for MDAPs and
MAIS programs at Milestones A, B, and C. The SEP evolves with the program to identify the
program’s major systems engineering activities, processes, resources, metrics, products, risks, and
event-driven schedules. DASD(SE) provides assistance to programs as they develop the SEP and
participates in Program Management Office (PMO)-organized SE WIPTs to help shape and mature
the document.

DASD(SE) engages with PMOs approximately 6 to 12 months before a program milestone review to
support SEP development. Typically, SEPs that are developed and reviewed in one fiscal year are
approved in a following year. After approving a program SEP, DASD(SE) tracks performance to
plan in order to assess design maturation, provide early warning of risks, and inform mitigation
activities.

Table 2-3 summarizes the DASD(SE) FY 2013 SEP-related review and approval activities. In
FY 2013, DASD(SE) reviewed 36 program SEPs and approved 13.

Table 2-3. FY 2013 SEP Review and Approval Activity

Program SEPs Program SEPs
Reviewed Approved
Major Programs
MDAP | MAIS | Total | MDAP | MAIS | Total
Supporting MS A 5 0 5 2 0 2
Supporting MS B 8 7 15 3 2 5
Supporting MS C 7 3 10 1 2 3
Other (FDD, FRP, ADM Action, etc.) 5 1 6 2 1 3
Total 25 11 36 8 5 13

DASD(SE) endorses early and frequent engagement with PMOs to facilitate SEP development.
Programs that do not engage early with DASD(SE) are more likely not to have an approved SEP by
the target milestone review. In FY 2013, 5 of the 14 SEPs submitted for approval were submitted
late by the Military Departments and were not approved before the milestone review as required by
policy. One of the late submissions was disapproved and will be updated and resubmitted for
approval in FY 2014.
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DASD(SE) provided the Military Departments with SEP training through widely attended events
such as the Army Systems Engineering Forum (ASEF) and Space and Missile Command (SMC)

annual SEP days. DASD(SE) also receives individual requests from non-MDAP and lower-level
Acquisition Category (ACAT) PMOs for guidance in developing SEPs and for insight regarding

systems engineering best practices.

2.2.3 Program Protection Plan

The PPP is the program’s integrated system security engineering document. It describes the
program’s critical program information and mission-critical functions and components, threats to and
vulnerabilities of these items, the plan to apply countermeasures to mitigate associated risks, and
planning for exportability and potential foreign involvement. The PPP emphasizes full life cycle
planning and execution of all security activities in an acquisition program.

DASD(SE) leads review of draft PPPs for ACAT ID and IAM programs at Milestones A, B, and C.
Whereas DASD(SE) approves the SEP, the USD(AT&L) approves the PPP. The PPP evolves with
the program’s identification of the critical program information, mission-critical functions and
components, associated threats and vulnerabilities, potential foreign involvement, countermeasures,
and risks.

DASD(SE) provides assistance to programs as they develop the PPP and participates in PMO-
organized Integrated Product Teams (IPT) to help shape and mature selection of the countermeasures.
DASD(SE) endorses early and frequent engagement with PMOs to facilitate PPP development.
Programs that do not engage early with DASD(SE) are more likely not to have an approved PPP by
the target milestone review. As with the SEP, the PPPs may begin development in one year and be
approved in the next. In FY 2013, DASD(SE) reviewed and supported the development of 18 PPPs.
The USD(AT&L) approved 18 PPPs.

DASD(SE) received requests to provide PPP training at Eglin Air Force Base and Gunter Air Force
Base. DASD(SE) also receives individual requests from non-MDAP and lower-level ACAT PMOs
for guidance in developing PPPs and for insight regarding program protection planning best
practices.

2.2.4 Systems Engineering Assessments

DASD(SE) provides a range of systems engineering assessments on programs, including PSRs,
SETRs, and Focused Reviews, to assess program planning and execution on behalf of USD(AT&L).
DASD(SE) uses its DAPS methodology (see 2.2.4.1) to conduct the assessments, which are intended
to assist the PMO to assess program health, identify risks, and consider corrections to keep the
program on track in terms of schedule, performance, and cost. DASD(SE) reviews major programs
before and in support of an OIPT or DAB review. DASD(SE) also assesses MDAP and MAIS
programs in support of monthly and quarterly DAES reporting (see 2.2.6).
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DASD(SE) conducted the following types of systems engineering assessments in FY 2013:

1.

Program Support Reviews (PSR) — DASD(SE) leads PSRs on ACAT ID and ACAT IAM
programs. DASD(SE)-led teams, including support from other OSD organizations, meet with the
program office and, as appropriate, the prime contractor’s engineering staffs. PSRs address
either the program’s technical planning and management approaches or the program’s progress
demonstrated during an acquisition phase and plans to mitigate technical risks and issues. PSRs
inform OIPT and DAB leadership decisions. The reviews are conducted in advance of
acquisition milestones to inform program planning and resolve issues before a milestone
decision. When possible, reviews are conducted in conjunction with Military Department-level
reviews. DASD(SE) conducted 15 PSRs in FY 2013.

Systems Engineering Technical Reviews (SETR) — SETRs are reviews the program leads as part
of its technical execution. DASD(SE) participates in MDAP and MAIS Preliminary Design
Reviews (PDR) and Critical Design Reviews (CDR) and conducts assessments of the reviews,
which are formally reported to the USD(AT&L). The PDR and CDR assessments provide an
independent appraisal of the quality and completeness of the program’s system-level PDRs and
CDRs. In the case of the PDR, the DASD(SE) assessment informs the Milestone Decision
Authority’s 10 U.S.C. 2366b certification activities. DASD(SE) participates in other SETRs
across the program life cycle, such as Systems Requirements Reviews, System Functional
Reviews, Systems Verification Reviews, Functional Configuration Audits, Production Readiness
Reviews, Test Readiness Reviews, and technical In-Process Reviews. In FY 2013, DASD(SE)
completed 5 PDR assessments and 5 CDR assessments. In all, DASD(SE) participated in 119
SETRs for 43 programs.

Nunn-McCurdy Certification Reviews and Critical Change Reviews (CCR) — DASD(SE)
typically assesses program management, risk management, and systems engineering processes to
support the USD(AT&L) in certifying that the management structure of the program is adequate
to manage and control costs. As with PSRs, DASD(SE) uses the DAPS methodology for Nunn-
McCurdy certification reviews and CCRs. DASD(SE) supported no Nunn-McCurdy reviews and
two CCRs in FY 2013.

Focused Reviews — Focused Reviews typically are requested by the Service, program, or OSD
leadership. In FY 2013, areas assessed in these Focused Reviews included reliability, software,
manufacturing, and schedule. DASD(SE) conducted 10 Focused Reviews in FY 2013.

Request for Proposal (RFP) Peer Reviews — DASD(SE) supports the Director, Defense
Procurement and Acquisition Policy as a team member during pre-award Peer Reviews for
service contracts with an estimated value of $1B or more. Pre-award Peer Reviews are
conducted in three phases: (1) prior to issuance of the solicitation; (2) prior to request for final
proposal revisions; and (3) prior to contract award. DASD(SE) supported five RFP Peer
Reviews in FY 2013 to ensure systems engineering rigor and equities were properly reflected in
the proposals.

14
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Table 2-4 indicates the number of major systems engineering assessments DASD(SE) performed in
support of MDAPs and MAIS programs in FY 2013.

Table 2-4. FY 2013 DASD(SE) Systems Engineering Assessment Summary

Major Program | PSRs | NM/CCR | Focused PDR CDR DPAP RFP
Reviews Assessment Assessment Peer
Reviews
MDAP/Pre-MDAP 15 3 5 4
MAIS/MDA 2 4 2 1
Total 15 2 10 5 5 5

Figure 2-2 shows the number of assessments DASD(SE) completed in FY 2013 by domain area and
Military Department. Figure 2-3 shows the number by acquisition phase.

Fiscal Year 2013

Program Support Reviews: 15
Focused Reviews: 10
PDR/CDR Assessments: 10
CCRs: 2

SEP Approvals: 13

DPAP RFP Peer Reviews: 5

Domain

Ships/subs, 1
UAS, 1_ Ships/Subs, Weapons, 6

Rotary Wing,
3

Missile

Defense, 4

Land Combat,
7

Fixed Wing, 7

A C3/ISR/Business
,12
Comms, 5

Decision Support Reviews

SEPs, 13

CCR,2__

RFP, 5

CDR Asmt, 5

DoD, 6

Air Force , 23

MSAPSR, 1

V

PDR Asmt, 5

Military Department

MSB PSR, 7

MSCPSR, 5

Post MS C
PSR, 2

Focused, 10

Army, 10

Figure 2-2. FY 2013 DASD(SE) Assessments by Domain and Military Department
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Figure 2-3. FY 2013 DASD(SE) Assessments by Acquisition Phase

2.2.4.1 Defense Acquisition Program Support (DAPS) Methodology

DASD(SE) developed and employs the DAPS methodology to assess program planning and
execution during PSRs and other technical reviews. First published in October 2004, the
methodology is now in draft version 3.0. DASD(SE) revises the document to align with current
policy, and DASD(SE) plans to revise the methodology in FY 2014 to address a pending update to
DoDI 5000.02, “Operation of the Defense Acquisition System.”

The DAPS methodology provides a robust listing of programmatic and technical areas, sub-areas,
factors, and assessment criteria, developed to be both broad in scope and sufficiently detailed to be
applicable to programs of all types. DASD(SE) derived the methodology from numerous sources in
the defense acquisition community to reflect the knowledge and acquisition experience from both
Government and industry. For each review, DASD(SE) adapts the methodology to a program’s
current development phase and conditions.

DASD(SE) uses the DAPS methodology to structure the scope and focus of review areas to ensure a
consistent approach across programs and to ensure sufficient depth of review in relevant areas.
Review teams analyze program documentation and conduct site visits to program offices and
contractor facilities for interviews and discussion. PSR teams identify program strengths,
weaknesses, risks, and issues, while assessing root causes as the basis for findings and
recommendations. DASD(SE) briefs and adjudicates findings and recommendations with the
program managers before finalizing the report, which is then provided to the program office, briefed
internally within DASD(SE), and summarized at the OIPT. DASD(SE) captures relevant non-
attributed results in a database for systemic analysis (see 2.2.5) to inform the assessment process and
future DoD policy and guidance.
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DASD(SE) developed an automated DAPS tool to facilitate review preparation and enable
consistency in team assessments and reporting. The beta version of the tool is currently being tested
on two pilot PSRs and will be further developed in FY 2014.

2.2.4.2 Schedule Risk Assessment

DASD(SE) performs assessments of program Integrated Master Schedules (IMS) and supporting
documentation to track and compile critical schedule artifacts and risk elements. Using a software
tool, DASD(SE) conducts a 14-point schedule assessment to evaluate the quality of the IMS.
DASD(SE) evaluates the program’s execution to plan, identifies schedule risk areas, and provides
feedback to the PMO. The IMS assessments increase a program office’s ability to use the schedule
as a program management tool to assess schedule risk. In FY 2013, DASD(SE) saw an improvement
in the quality of schedules for programs reviewed.

2.2.4.3 Software Assessment

During program engagements, DASD(SE) assesses software acquisition and development, and
conducts quantitative software analysis. DASD(SE) focuses on software early in the acquisition life
cycle to ensure the software requirements and functions trace to the operational context (e.g.,
Concept of Operations, mission threads, architecture) and to ensure programs conduct critical
technical activities and manage software risk.

DASD(SE) uses acquirer, developer, and supplier software metrics to assess schedule feasibility and
software maturity. DASD(SE) collects and tracks software metrics to enable benchmarking of
programs’ software schedule duration, performance, staffing, and quality across DoD’s warfare
domains. DASD(SE) compares planned software development against industry trend lines and
against a program’s own historical performance when available to highlight statistical outliers.

During FY 2013, through program engagements such as PSRs and Software Focused Reviews,
DASD(SE) identified issues in the areas of:

e Software staffing

e Software schedule planning and management

e Software metrics and related quantitative management

e Software integration

e Software quality assurance

e Software requirements management

e Software maturity

As a result of the program engagements, DASD(SE) provided the following support to acquisition
programs in the area of software engineering:

e Assisted program managers in the development of software metrics and tracking plans.
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e Assessed programs’ software development schedule feasibility; assisted programs in establishing
realistic schedules and in improving software release planning.

e Assisted programs in developing software quality assurance plans.

e Assessed programs’ readiness for operational test events based on software maturity.

2.2.5 Systemic Root Cause Analysis

DASD(SE) performs SRCA of findings identified during PSRs, Focused Reviews, and Nunn-
McCurdy reviews. The SRCA database provides an effective and secure method for analyzing more
than 8,700 findings from more than 123 reviews of MDAP and MALIS programs across all warfare
domains in order to identify the most prevalent issues. Through SRCA, DASD(SE) identifies
opportunities to improve acquisition performance through updates in policy, education, and effective
systems engineering practices.

In FY 2013, DASD(SE) added seven new reviews (five PSRs, two Focused Reviews) to the systemic
analysis database, equating to approximately 534 new findings. The analysis produced 49 negative
systemic findings. The 7 positive systemic findings point out areas of effectiveness across 10 percent
or more of the programs reviewed. Leading systemic categories continue to be: program schedule,
management structure and communications, risk management, staffing, design verification and
validation, and requirements development.

The FY 2013 SRCA results inform systems engineering-related areas including the DAG, Schedule
Risk Assessments, the DAPS methodology, SEP guidance, reliability, metrics and benchmarking,
and the Risk Management Guide. DASD(SE) has analyzed the systemic findings with respect to
domains, Service, Program Executive Office (PEO), prime contractor, acquisition phase, and
specialty area (e.g., human capital, schedule, software) to identify trends and allow for focused and
tailored feedback.

2.2.6 Defense Acquisition Executive Summary Reporting

USD(AT&L) requires quarterly DAES assessments of MDAP and MAIS program performance.
Approximately one-third of the programs are reviewed each month of the quarter. The DAES
assessments are documented in the OSD Defense Acquisition Management Information Retrieval
(DAMIR) repository each month.

During 1st quarter FY 2013, DASD(SE) prepared two DAES assessments on each program: one on
system performance and one on program production. In response to the USD(AT&L) DAES
guidance in December 2012, beginning in 2nd quarter FY 2013, DASD(SE) assessments increased to
five per program, adding schedule, management, and interoperability/information security. As a
result, DASD(SE) now prepares approximately 450 quarterly DAES assessments. The exact number
of assessments fluctuates as programs are continually added or removed from the reporting list.
Some programs are split into subprograms that are assessed separately. In FY 2013, DASD(SE)
performed 1,345 assessments on 102 programs (77 MDAPs and 25 MAIS programs). No DAES
assessments were performed in August 2013 because of the Government furlough.
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OSD offices with oversight in designated DAES assessment areas recommend programs for a more
detailed DAES Review by USD(AT&L). DASD(SE) participated in the DAES Review of 34
(29 MDAP and 5 MAIS) programs in FY 2013.

2.3 Workforce

As the Functional Leader for the Engineering (ENG) and Production, Quality, and Manufacturing
(PQM) acquisition workforce career fields, DASD(SE) continues to ensure that the acquisition
engineering workforce is trained, certified, and qualified to meet the Department’s complex
engineering requirements. DASD(SE) provides career field advocacy, oversight, and guidance to the
defense acquisition workforce personnel responsible for providing systems engineering,
manufacturing, and quality expertise. During FY 2013, DASD(SE) led efforts to improve the
professionalism of the acquisition engineering workforce by realigning the workforce competency
areas and taking a leading role to improve the standards for those in KLPs.

2.3.1 DAWIA Career Paths and Career Fields

In FY 2013, DASD(SE) recommended to the USD(AT&L), and the USD(AT&L) approved, the
retirement of the Program Systems Engineer (PSE) acquisition career path within the SPRDE career
field. The SPRDE career field was renamed Engineering (ENG), and all personnel from the SPRDE-
PSE and SPRDE-Engineering (SE) career paths were transferred to the ENG career field. This
consolidation is expected to simplify processes, reduce cost, and leverage the SPRDE-PSE workforce
expertise across the larger acquisition engineering workforce.

The ENG Functional Integrated Product Team (FIPT) reviewed all the related certification
requirements to incorporate selected aspects of the PSE certification standards into the ENG
certification standards as appropriate. DASD(SE) approved adding the following core requirements
to each of the respective ENG certification levels:
e ENG Certification Level 1:

o CLE 001 - Value Engineering

o CLE 004 - Introduction to Lean Enterprise Concept
e ENG Certification Level 2:

o LOG 103 - Reliability, Availability, and Maintainability
e ENG Certification Level 3:

o CLE 012 - Open Systems Architecture

o CLE 068 - Intellectual Property and Data Rights
In the role as Functional Leader, DASD(SE) ensures that the workforce education, training, and
experience certification standards are relevant and valid. DASD(SE) oversees the DAU courses for

the ENG and PQM career fields, ensuring that the career field certifications are appropriate, current,
technically accurate, and consistent with current engineering policy and guidance.
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Competency Models. In FY 2013, the DASD(SE) directed the ENG (then SPRDE-SE/PSE) FIPT to
review and update the Systems Engineering Competency Model. Competencies are the set of skills,
knowledge, characteristics, and traits that contribute to outstanding performance in a particular career
field. A competency model is a collection of measurable knowledge, skills, abilities, behaviors, and
other characteristics that an individual needs to perform work roles or occupational functions
successfully.

A major improvement to the competency model was the addition of two new focused sections on
Business Acumen and Professionalism. The second improvement included alignment of the
competency model to the updated DAG Chapter 4 on Systems Engineering. DASD(SE) reviewed
and approved the new Systems Engineering Competency Model in June 2013.

At the request of the Functional Leader, the PQM FIPT also reviewed the PQM Competency Model
for currency and completeness. The FIPT updated the PQM Competency Model to align with the
DoD Manufacturing Readiness Level (MRL) Deskbook, and to incorporate the DAU recommended
Business Acumen competencies and the PQM FIPT Chair’s recommended Professionalism
competencies.

DAU Curriculum. DASD(SE) continues to collaborate with DAU to ensure the technical currency
of the ENG and PQM curriculums. In FY 2013, an effort began to update all ENG and PQM courses
to reflect the updated DAG Chapter 4, draft DoDI 5000.02, the new ENG and PQM Competency
Models, and initiatives driven by Better Buying Power 2.0. Work on this effort will continue into
FY 2015, when all updated courses will be completed. Specific examples of changes to ENG and
PQM courses include:

e SYS 101, Fundamentals of Systems Planning, Research, Development, and Engineering;:
Revising course to reflect the updated DoDI 5000.02, DAG Chapter 4, and SE Competencies.

e SYS 202, Intermediate Systems Planning, Research, Development, and Engineering:
Restructuring the online course presentation approach based on student feedback.

e SYS 203, Intermediate Systems Planning, Research, Development, and Engineering: Revising
course to incorporate new policy, guidance, and associated competencies that reflect the new life
cycle models from the updated DoDI 5000.02. Additions to the course will also provide a
thorough understanding of OSD policy and systems engineering throughout these life cycle
models.

e SYS 302, Technical Leadership in Systems Engineering: Replacing the current case study,
which is based on a fictional Department of Homeland Security communication system, with 10
separate case studies more aligned with the DoD Military Departments and domains (space
satellite, ground-based weapon systems, etc.). Additions to the course also will include content
and brief discussions on PPP, security engineering, and other key systems engineering concepts
being deployed by the Department.

e PQM curriculum: Revising the full curriculum based on the updated PQM Competency Model
as well as to reflect the updated DoDI 5000.02, DAG Chapter 4, and PQM Competencies.
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2.3.2 Acquisition Engineering Workforce Initiatives

DASD(SE) continues to lead and support workforce development initiatives including efforts to
build the capability and capacity of the acquisition workforce. To support the Better Buying Power
2.0 focus area to improve the professionalism of the defense acquisition workforce, and at the request
of the USD(AT&L), DASD(SE) is leading the development of a qualification process for acquisition
professionals who could potentially be selected for lead roles in MDAPs and MAIS programs.
DASD(SE), with the support of the ENG FIPT, is developing the KLP Qualification Board and the
supporting processes and deployment tools. The Qualification Board’s purpose is to certify
acquisition workforce personnel as qualified for KLLPs on these critical acquisition programs. In FY
2013, the board began establishing the KLP qualification process and will continue its work in FY
2014.

DASD(SE) efforts continue in the development of guides, tools, and supporting competency models
as well as training specific to acquisition workforce members working in specialty engineering areas.
These specialties include R&M engineering, manufacturing, and program protection planning. In FY
2013, DASD(SE)-led working groups completed significant work in developing process guides and
workforce competencies related to R&M engineering. The working groups documented processes to
support similar development efforts for the Manufacturing and PPP engineering specialties.

An emerging challenge having an impact on workforce initiatives is that in addition to normal
attrition, a large number of experienced systems engineers and analysts are expected to retire within
the next 5 to 10 years. Without new or innovative hiring and retention capabilities, the Government
systems engineering workforce will be fundamentally reshaped in size and capability into a
significantly smaller workforce. DASD(SE) will need to partner with the Military Departments to
assess the impact and identify potential remedies to adapt to this new work environment.
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3 DASD(SE) ASSESSMENTS OF MILITARY DEPARTMENTS

3.1 Assessment Overview

DASD(SE) requested that each Military Department (Army, Navy, and Air Force) submit a systems
engineering self-assessment to be included in this year’s Systems Engineering Annual Report to
Congress. DASD(SE) asked each Department to describe its overall systems engineering strategy, to
include priorities, milestones and measures of success. The Military Departments were also asked to
provide an update of FY 2013 progress and FY 2014 plans to improve their organization’s systems
engineering capability, in accordance with the reporting requirements in Pub. L. 111-23, Title I, Sec.
102(b), as amended by Pub. L. 111-383, Title VIII, Section 813(a):

The service acquisition executive of each military department and each Defense
Agency with responsibility for a major defense acquisition program shall develop
and implement plans to ensure the military department or Defense Agency
concerned has provided appropriate resources for...

(B) Development planning and systems engineering organizations with
adequate numbers of trained personnel in order to—

(1) support key requirements, acquisition, and budget decisions made for
each major defense acquisition program prior to Milestone A approval
and Milestone B approval through a rigorous systems analysis and
systems engineering process;

(i1) include a robust program for improving reliability, availability,
maintainability, and sustainability as an integral part of design and
development within the systems engineering master plan for each major
defense acquisition program; and

(ii1) identify systems engineering requirements, including reliability,
availability, maintainability, and lifecycle management and sustainability
requirements, during the Joint Capabilities Integration Development
System process, and incorporate such systems engineering requirements
into contract requirements for each major defense acquisition program.

The Military Departments were asked to describe workforce development initiatives for their systems
engineering workforce and were asked to provide a discussion of additional authorities or resources
needed to attract, develop, retain, and reward systems engineers. Due to increased interest from
Congress in the size and capability of the systems engineering workforce, the Military Departments
expanded their reporting to include civilian, military, and contractor personnel supporting
Government systems engineering functions.

The Departments of the Army, Navy, and Air Force systems engineering self-assessments are
provided in their entirety in Appendices A though C, respectively. DASD(SE) used the self-
assessments and met with the systems engineering leadership of each Military Department to review
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their organizations and capabilities and to identify needed changes or improvements to their
organizations’ capabilities and policies in accordance with 10 U.S.C. 139(b).

3.2 Systems Engineering Strategy

The Military Departments continue to evolve their strategies to improve systems engineering,
including changes to enterprise-level systems engineering organization, policy, and practice. Their
plans emphasize priorities, and include clear objectives, milestones, and measures for success. They
also include systems engineering contributions to help achieve affordable programs and perform
oversight of lower ACAT-level programs.

In FY 2013, the U.S. Army’s Office of the Chief Systems Engineer merged with the Army’s System
of Systems Integration office to become the System of Systems Engineering and Integration
(SoSE&I) Directorate. SoSE&I, under the Assistant Secretary of the Army for Acquisition,
Logistics, and Technology, provides coordinated system of systems (SoS) analysis, engineering,
architecture, and product integration support to facilitate how the Army efficiently shapes, manages,
validates, and synchronizes the fielding of integrated materiel capabilities. The Army has established
a broad set of focus areas/objectives and fundamental principles to strengthen its systems engineering
capability. PEO Aviation and PEO Missiles and Space are identified as leading examples of early
success in implementation.

The Department of the Navy’s (DON) engineering structure comprises four Systems Commands
(SYSCOM): Naval Sea Systems Command (NAVSEA), Naval Air Systems Command (NAVAIR),
Space and Naval Warfare Systems Command (SPAWAR), and the Marine Corps Systems Command
(MCSC). Representatives of the SYSCOMs work together to advance the U.S. Navy’s systems
engineering practice through their Systems Engineering Stakeholders Group (SESG). The Navy
made good progress in FY 2013 to revise the Naval Systems Engineering Guidebook and plans to
make the guide available as an online interactive product in FY 2014.

DASD(SE) looks forward to FY 2014 progress reports on how the Navy effectively develops the
working relationships between SYSCOM Technical Authority, Deputy Assistant Secretary of the
Navy for Research, Development, Test and Evaluation (DASN (RDT&E)) Chief Systems Engineer
(CHSENG), and an acquisition program’s technical chain of command. In late FY 2013, DASN
(RDT&E) initiated a Systems Engineering Streamlining Initiative (SESI) to identify efficiencies in
current systems engineering processes without compromising sound technical, engineering, and
safety risk management strategies. This initiative will report out in FY 2014 and, coupled with
Better Buying Power 2.0 and the final update of DoDI 5000.02, will provide a foundation for
continued improvement of the Navy’s system engineering enterprise.

With the designation of the Deputy Assistant Secretary of the Air Force (Science, Technology, and
Engineering) (SAF/AQR) as the Air Force Chief Engineer and Technical Authority for all Air Force
acquisitions, the Air Force is also taking a significant step toward revamping its systems engineering
capabilities. To provide SAF/AQR the support necessary to execute its Air Force Chief Engineer
responsibilities, SAF/AQ reorganized its staffing structure by providing SAF/AQR an SES-level
Deputy dedicated to leading Air Force engineering efforts and reconstituted the SAF/AQRE division.
In addition, the Air Force stood up a unified Air Force Engineering Enterprise (AFEE) with a clear
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governance structure. The impact of these reorganizations on the Air Force’s systems engineering
capabilities is promising. DASD(SE) looks forward to a better understanding of clear roles and
responsibilities within the AFEE technical support to programs as SAF/AQR develops the AFEE as a
key FY 2014 objective.

DASD(SE) recommends the Military Departments continue to strengthen their systems engineering
capabilities through rigorous program planning. The Interim DoDI 5000.02 emphasizes a range of
defense acquisition program models. An FY 2014 challenge for the Military Departments is to
update their strategies so their technical capabilities can be brought to bear in helping provide
program structures and procedures tailored to the characteristics of the product being acquired and a
program’s unique circumstances.

3.3 Development Planning and Early Systems Engineering

The Military Departments provided evidence of their FY 2013 progress and discussed FY 2014 plans
to address adequate resources for development planning and systems engineering organizations in
order to: “(i) support key requirements, acquisition, and budget decisions made for each major
defense acquisition program prior to Milestone A approval and Milestone B approval through a
rigorous systems analysis and systems engineering process.”

The Army made progress in development planning through its development of tools, trade-off
methodology, and technology maturation. The Army needs to, and has committed to, continue to
support systems engineering activities, methodologies, and tools for use during early acquisition
phases across their enterprise. The Army’s efforts to develop and implement a set of guiding
documents, consistent with Army Regulation 70-1, “Army Acquisition Policy,” should continue
progress to a more robust development planning capability. SoSE&I is already becoming more
involved in PEO/PM activity early in programs, and at an enterprise level the Army is moving to
implement a Model-Based Systems Engineering methodology. DASD(SE) looks forward to
evidence of its positive impacts in FY 2014.

The Navy has had several of its acquisition organizations actively participating in the DASD(SE)-
chaired DPWG during FY 2013. The Navy made good progress in describing the technical activities
to be performed during the Materiel Solution Analysis phase both in parallel with and following an
AoA. The Navy has been proactive in collaborating in the DPWG to develop the process of
integrating science and technology efforts along with Warfighters/combat developers and the
acquisition community prior to MDD. The Navy expects to release the new interactive Naval
Systems Engineering Guidebook (NSEG) as well as the Naval System of Systems Engineering
Guidebook in FY 2014. Both should add significantly to the body of knowledge associated with
early systems engineering.

The Air Force reissued the Air Force Instruction (AFI) 63-101, “Integrated Life Cycle Management,”
in FY 2013. The instruction streamlined systems engineering policy and guidance for technology
programs in the form of AFRLI 61-104, “Science and Technology Systems Engineering.”

DASD(SE) recommends the Military Departments continue to strengthen development planning and
early systems engineering capabilities in support of acquisition programs. The change directed in the
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Interim DoDI 5000.02, that the program manager be selected and the program office established
before Milestone A, should serve as a demand signal for this recommendation. DASD(SE) believes
each Military Department will need to continue to initiate programs with a sound technical
foundation that effectively and affordably meet operational needs.

3.4 Reliability and Maintainability

Since the release of Directive Type Memorandum (DTM) 11-003, “Reliability Analysis, Planning,
Tracking, and Reporting,” in March 2011, the Military Departments have all taken steps to
reinvigorate the R&M engineering discipline. The DTM' requires that each Military Department
formulate a comprehensive R&M program for all MDAPs that includes mandatory engineering
activities as well as key systems engineering planning for R&M. In FY 2013, the Military
Departments, through acquisition policy, training, and workforce development activities, have shown
progress in implementing the DTM and revitalizing R&M engineering.

The Army R&M community continues to be actively engaged within the Army and with DoD. This
includes continuing to host an R&M Working Group that includes senior participants across the
Army to conduct R&M assessments of Army MDAPs and collect lessons learned. In addition, the
Army established a Reliability Systemic Working Group that supports the T&E Efficiencies Task
Force. The Army Center for Reliability Growth continues to support Army R&M engineering
activities in the areas of policy, guidance, standards, methods, tools, and training. The Army also
continued developing the Army R&M policy, AR 702-3, “Army Materiel Systems Reliability,
Availability, and Maintainability,” which is in final draft. Efforts were delayed one year due to
budget constraints, sequestration cuts, and personnel furloughs. The publication of AR 702-3 is
planned for CY 2014.

The Navy continues to implement DTM 11-003 across the four SYSCOMs. DASN (RDT&E) R&M
engineering staff worked with individual SYSCOMs on R&M activities such as the rollout of the
DAES reliability growth reporting. The Navy’s Department-wide activities are coordinated through
the DON R&M Leads Working Group, which flows down to the SYSCOM-level working groups.
Based on Navy policy, all ACAT levels are required to document their R&M engineering planning in
their SEPs. To assist programs, an R&M appendix has been added to the NSEG. For training needs,
several legacy R&M courses have been updated and deployed with success. In FY 2014, DASN
(RDT&E) R&M will work with SPAWAR R&M engineering to implement an effective Command-
level failure reporting, analysis, and corrective action system (FRACAS) process, beginning with
early engineering development and integration efforts, and continuing throughout the life cycle.

The Air Force continues to implement R&M policy and guidance. The Air Force acquisition policy,
AFIT 63-101/20-101, was revised to include specific R&M activities and responsibilities. In addition,
the Air Force Life Cycle Management Center (AFLCMC) continues to integrate R&M expertise
across the Department through its R&M Working Group, which provides a collaborative community
of practice for R&M leadership in the Air Force. To improve the R&M performance of Air Force
acquisition programs, AFLCMC initiated the first annual R&M Program Health Assessment aimed at
providing insight on the health of a program’s processes, products, and expertise. At the practitioner

"DTM 11-003 was cancelled and its content incorporated in Interim DoDI 5000.02 released on November 26, 2013.
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level, AFLCMC has created Individual Development Plans to ensure that R&M trainees receive the
appropriate specialized education needed to support R&M requirements for Air Force acquisition
programs. As part of the training needs for individuals, Air Force Institute of Technology (AFIT)
provided foundational R&M training to more than 160 individuals in FY 2013 through its two R&M
courses. A third complementary Reliability Course is being developed by AFIT and is scheduled for
deployment in FY 2014.

DASD(SE) recognizes the steps that each Military Department has taken to reenergize the R&M
engineering discipline. While each Military Department has made strides in creating a network of
policies, practices, and tools to ensure R&M is considered upfront, DASD(SE) also recognizes that
an appropriate workforce will be required to support the framework. The Military Departments must
continue to focus on ensuring they retain a workforce with adequate capacity and capability to meet
future acquisition demands.

3.5 Systems Engineering in JCIDS and Contracting

The Military Departments provided evidence of their FY 2013 progress and discussed FY 2014 plans
to ensure they have provided appropriate resources for development planning and systems
engineering organizations in order to: “(iii) identify systems engineering requirements, including
reliability, availability, maintainability, and lifecycle management and sustainability requirements,
during the Joint Capabilities Integration Development System process, and incorporate such systems
engineering requirements into contract requirements for each major defense acquisition program.”

The Army continues to address the challenge of applying systems engineering talent during Pre-
Milestone A on associated JCIDS activities. In 2013, the Army made some progress in establishing
closer coordination among various Army communities involved with the JCIDS development
process. The Army also continued to be actively engaged in JCIDS-relevant topics being addressed
through the DASD(SE)-chaired DPWG. The momentum around the newly formed SoSE&I
Directorate may serve as a catalyst to help in this area.

The Navy has long been a leader in synchronizing its acquisition model with JCIDS through the
Naval Gate Review process. The challenge in FY 2014 will be maintaining this concept in light of
the numerous acquisition models identified in the Interim DoDI 5000.02. In FY 2013, MCSC
established Milestone Assessment Team (MAT) reviews to assess the programmatic and technical
health of programs. The MAT along with the Determination Meeting Process (DMP) and
Requirements Transition Team (RTT) initiatives should build on this synchronization success.

The Air Force envisioned a tighter linkage between requirements development and acquisition when
it established the Air Force Requirements Review Group (AFRRG). The group met regularly in

FY 2013 and has served to ensure that requirements are being properly vetted prior to proceeding to
the Air Force Requirements Oversight Council (AFROC). Also this year, the Air Force worked to
improve development planning activities by forming a pre-planning team in SAF/AQR, which
quickly moved to identify overlaps and gaps in Air Force policy and guidance associated with early
systems engineering. This work will continue in FY 2014.
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The Interim DoDI 5000.02 introduces a range of changes associated with the Technology Maturation
and Risk Reduction phase that, taken together, encourage a tighter coupling between JCIDS, systems
engineering, and contract actions. Systems engineering will need to support the program, preceding
CDD validation, with a trade-off analysis showing how cost and capability vary as a function of the
major design parameters. These results will also directly influence the technical areas of the
development RFP. The challenge for the Military Departments is to balance soundness of the
capability requirements, the affordability of the program, and the executability of the acquisition
strategy.

3.6 Military Department-Identified Areas of Progress and Improvement

The Military Departments provided evidence of their progress against the areas for improvement
from their FY 2012 self-assessment and new areas where they chose to report their department’s
improved systems engineering capability. They identified and provided plans for addressing FY
2014 priority areas to improve the systems engineering and development planning capability of
their department.

The Army has a broad spectrum of initiatives to improve its systems engineering capability.
Examples include the SoS Engineering Management Plan, Army Geospatial Enterprise initiative, and
various architecture pursuits. Because of FY 2013 budget limitations, however, progress on several
initiatives (e.g., in the area of development planning across the enterprise) was limited.

The Navy has robust efforts at all SYSCOMs to address the increasing complexity of modern
weapons and interdependencies with other on- and off-board systems within the battlespace. For
example, MCSC has developed a Framework for Assessing Cost and Technology (FAST) tool.
NAVAIR has created an Integrated Warfighting Capabilities (IWC) Enterprise Team. SPAWAR has
several new directorates to support SoS engineering. NAVSEA is revitalizing its research and
systems engineering competencies by building stronger engineering communities of practice and
infrastructure working groups across the enterprise. The two guidebooks mentioned earlier will
serve as integrating bodies of knowledge to capture best practices for mission engineering/SoS
engineering.

The Air Force identified several areas of technical progress this year including corrosion prevention,
human systems integration (HSI), standardization, and environmental management. The Air Force
has significant research under way to find alternatives to toxic, but effective, chromium-based
coatings to prevent corrosion. Recent events have revealed weaknesses in HSI that are being
addressed in a holistic fashion, from organizational changes to updates in guidance and refreshed
DAU educational offerings. Initiatives in environmental management include changing practices to
address orbital space debris and risk-mitigation techniques for spectrum use.

DASD(SE) commends the Military Departments on their continuing efforts to address other planned
areas for improvement. The challenge for FY 2014 will be to sustain and complete efforts with
constrained resources.
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3.7 Workforce Initiatives

The U.S. engineering workforce has reached a critical state. Current trends indicate that the demand
for a technical workforce will increase, yet there are not enough individuals pursuing science,
technology, engineering, and mathematics (STEM) career fields to fill the demand. Several analyses
point to the need to add approximately 1 million more STEM professionals than the U.S. will
produce at current rates (President’s Council of Advisors on Science and Technology 2012).

DoD strives to recruit the best engineers to develop and manage weapon systems. The Department
faces a challenge to fill its ranks with a suitable share of the available engineering workforce,
“particularly given the current perception of many young graduates, in particular Ph.D. candidates in
the sciences, that working in government is less compelling, though still attractive, than careers in
academic teaching and research or industry” (NRC 2012).

The following findings predate the furloughs and Government shutdown that took place at the start
of FY 2014. Any acquisition workforce—related implications resulting from the furloughs and
Government shutdown are not reflected. The impacts of these events, in addition to reductions in
budgets, are expected to compound the Department’s efforts to attract, hire, and retain top
engineering talent.

3.7.1 The Impending Talent Gap

Three major trends — (1) the aging Government workforce, (2) a shrinking talent pool, and (3)
different job expectations of younger generations—will soon create a gap between the supply of and
demand for skilled Government workers. These trends create challenges for Government agencies
to overcome.

3.7.1.1 Aging Government Workforce

As evidenced by a Georgetown University study (Carnevale and Cheah 2013), finding jobs for recent
college graduates in the engineering, computers, and mathematics fields is critical to building the
pool of technical workers. These graduates are the talent pipeline for DoD, as well as for other U.S.
agencies, to fill the depleting engineering workforce gap as much of the workforce retires. Currently,
13.8 percent (5,467 of 39,639) of the acquisition systems engineering workforce is eligible to retire
or will be within the next 5 years (AT&L Defense Acquisition Workforce Data Mart, June 30, 2013).

Studies have long predicted a wave of federal retirements (NRC 2012). Current age demographic
trends within the acquisition systems engineering workforce show a lack of workers aged 35-55
(Figure 3-1). Thus, the individuals under 35 are the future of the workforce (AT&L Defense
Acquisition Workforce Data Mart, June 30, 2013).
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Figure 3-1. Engineering Workforce Age Demographics

The Government is not alone in facing this challenge. Large portions of the workforce in other
sectors, including aerospace and the defense industry (Figure 3-2), will become eligible for
retirement by 2014 . To compound DoD’s challenge, “aerospace and defense companies report that
the three most difficult to fill positions are in systems engineering, acrospace engineering, and
mechanical engineering” (NRC 2012).

3.7.1.2 Shrinking Talent Pool

Another challenge facing the Government, as well as the defense industry, is a supply gap of new
professionals to replace the aging engineering workforce. The rates of science and engineering
degrees being conferred in the United States, as compared with the rest of the world, are relatively
low (Figure 3-3).
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Also within the United States, over the past 10 years, there have been no significant increases in
STEM bachelor’s and associate degrees, as compared with total bachelor’s and associate degrees
(Figure 3-4), further creating a critical engineering workforce gap.
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Figure 3-4. U.S. STEM Degrees Conferred, 2001-2009

3.7.1.3 Changing Workforce Trends

DoD will continue to face significant challenges in recruiting and retaining strong engineering talent
in an improving economy and increasingly competitive job market. The Department needs to
develop innovative ways to attract, retain, and shape the current and future STEM workforce to meet
mission needs.

Over the past decade, several organizational and economic challenges and changes have resulted in
the emergence of a “new worker.” The emergent worker crosses age groups, industries, and regions
and is expected to redefine the employer-to-employee relationship in the near future. A key
characteristic of this emergent workforce is seeking greater career development opportunities.
Driven by organizational downsizing and shrinkage of their salaries, benefits, and retirement savings,
the emergent workforce is taking a more self-directed approach to developing and advancing their
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careers. This is expected to present significant human capital challenges for organizations relying on
traditional employment models and fiscal career incentives (Harding 2000).

Reports from the Bureau of Labor Statistics show unemployment trends improving from 9 percent in
November 2011 to 7 percent November 2013; the Department of Commerce projects economic
growth strengthening in 2014, starting in the first quarter and averaging about 2.6 percent for the
year. Industry surveys indicate an increasing focus on STEM jobs in 2014, as more than one in four
employers plan to create STEM jobs (Hartley 2014).

3.7.2 Military Department Workforce Initiatives

The Army, Navy, and Air Force each have continued to develop their systems engineering and
development planning workforces’ capabilities and capacities. Each has used a blend of authorities,
tools, and methods for outreach, including but not limited to the Defense Acquisition Workforce
Development Fund (DAWDF) (10 U.S.C. 1705), information portals, competency models, and
Military Department-based academic institutions to grow and enhance the systems engineering
workforce. By identifying and adapting the appropriate authority or resource, the Military
Departments have maintained their systems engineering workforce despite recent fiscal constraints
on the Department. This section provides a summary of the efforts taken by the Military
Departments in FY 2013 and a look forward into FY 2014.

The Army’s initiatives for FY 2013 included use of several methods. By collaborating with the
Acquisition Support Center, OSD, and other Military Departments, the Army continued to refine the
process for identifying and selecting qualified personnel to fill KLPs. The Army has responded to
the challenge in retaining, recruiting, and training systems engineers. In an effort to recruit qualified
applicants and continue to develop their skills once hired, the Army engages a consortium of
universities to develop qualified systems engineers. In FY 2013, 23 engineers from the Army’s
Research, Development, and Engineering Center graduated from the Naval Postgraduate School
(NPS) with a master of science in systems engineering degree. The Army Materiel Command-
Edgewood Chemical Biological Center reached an agreement in FY 2013 with Johns Hopkins
University to provide a single, limited-participant Introduction to Systems Engineering course.

The Army will continue to strengthen its current workforce during FY 2014 through training and
professional certification, including but not limited to Lean Six Sigma training and certification,
Agency and Military Department reliability and maintainability training, certification as Certified
Reliability Engineers (CRE) through civil organizations, Defense Acquisition Corps membership,
and Level III Engineering Certifications. Providing the Army systems engineering workforce with
multiple rotational and development assignments will be a key focus for FY 2014 systems
engineering development.

The Navy has made rebuilding its acquisition workforce a top priority. During FY 2013, the Navy
has actively collaborated with OSD and other Components in improving KLP processes as well as
identifying and selecting qualified personnel to fill the critical positions. To prepare the potential
KLP workforce, the Navy has provided developmental opportunities including two leadership
development programs: the Executive Leadership Development Program and the MITRE
Fellowship Program.
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Beyond supporting KLPs, the Navy continues to develop its systems engineers through training
tailored to specific domains and product areas. This specified training improves the workforce’s
systems engineering concept and process knowledge and capabilities. For example, NAVAIR
developed two courses, one for IBM Rational Systems Architects and another for IBM Rational
Software Architects, to support the SYSCOM’s effort to meet its interoperability requirements and
technical compliance. Using DAWDF funding, NAVSEA developed a comprehensive Technical
Authority curriculum to support the integration of DAU ENG career field training within the
SYSCOM.

The Navy also has engaged the NPS to support employee development in FY 2013. To provide the
greatest impact, NPS programs were developed/adapted to meet the needs of multiple workforce
segments, from those seeking graduate-level education to those simply needing to hone specific skills
without the need to pursue a former degree. NPS’s flexibility and adaptability will continue to make
the school a solid partner in FY 2014 and meet the Navy’s workforce development needs. Other
areas of Navy focus in FY 2014 include the continued refinement of the Naval Systems Engineering
Competency Career Model (SECCM). In FY 2013, Navy mapped the SECCM to the DAU Systems
Engineering competencies; aligned the model to the knowledge, skills, and abilities at various
SYSCOM job levels by SPAWAR; and incorporated feedback and lessons learned. Navy expects
other SYSCOMs to engage in the same feedback process of the SECCM in FY 2014.

In FY 2013, the Air Force focused on challenges identified in its FY 2012 acquisition growth
initiative. These challenges focused on the Air Force ability to size the acquisition workforce based
on program requirements, and to enhance the Air Force’s ability to attract and retain highly qualified
recent graduates and experienced journeymen. As the workforce stabilized over FY 2013, the
Military Department increased its efforts to ensure adequate training and development was provided
to its acquisition workforce. Under the oversight of the Engineering Enterprise Strategic Plan
working group, the Air Force developed a systems engineering skills taxonomy to align learning
needs with instructional design.

In FY 2013, the Air Force fully implemented its acquisition workforce branding and enterprise
recruiting strategies. Tailored to the unique challenges of each acquisition product, sustainment, and
test location, this effort included development and maintenance of recruiting websites, enterprise-
wide advertising, and other recruitment materials and tools. During FY 2013, the Air Force
partnered with OSD and the other Components in improving KLP processes as well as applying
established processes for identifying and selecting qualified personnel to fill the critical positions.

In FY 2014, the Air Force’s Engineering Council will lead efforts to provide a focused workforce
development and assignment process across the Air Force and to provide highly qualified and
capable systems engineers to program offices and stakeholders as required. This effort includes
consciously grooming the Military Department’s systems engineering workforce from the moment
members are recruited throughout their entire career. Also in FY 2014, the Air Force plans to
implement an advance replenishment hiring strategy that uses DAWDF funding to hire recent
graduates in advance of forecast attrition and retirements. This strategy provides a productive bench
to replace losses, enabling acculturation, initial skills training, and knowledge transfer prior to the
retirees’ departure.
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3.7.3 Additional Authorities and Resources Required

Overall budget cuts have and will continue to impact the acquisition workforce and the ability to
develop internal core systems engineering expertise across the DoD. Within the systems engineering
community, an increased rate of retirement of experienced systems engineers and analysts has
resulted in a projected shortfall of qualified senior-level systems engineering leaders within the next
5 to 10 years. Support from Congress in continuing intern and associate programs to keep the
pipeline of younger systems engineers primed is crucial to future workforce resourcing.

3.7.4 Total DoD Systems Engineering Workforce

Table 3-1 shows workforce data for each Military Department and DASD(SE), including the total
number of Government (civilian and military) acquisition-coded personnel in the ENG? career field
for FY 2005 through FY 2013 and the planned growth of the personnel from FY 2014 through

FY 2018. The total number of ENG personnel is projected to be 38,026 by the end of FY 2018, a
growth of 44 since the end of FY 2012. Overall, the total acquisition workforce in the Military
Departments decreased by 1.4 percent between FY 2012 and FY 2013.

The total Army acquisition workforce assigned to ENG positions decreased from 9,812 in FY 2012
t0 9,374 in FY 2013. The main reason for the continued personnel losses was attrition primarily due
to Separation Incentive Pay and Voluntary Early Retirement Authority. In addition, target hiring
levels for civilian acquisition workforce engineering personnel were reduced due to budgetary
uncertainty. Military positions coded ENG are expected to remain steady.

The Navy ended FY 2013 with 19,589 personnel assigned to ENG positions, an increase of 91 from
FY 2012. The Military Department recognized that systems engineering becomes more critical in a
fiscally constrained environment. As systems engineers with more than 30 years of experience begin
to retire, they are often replaced with systems engineers with less than 10 years of experience. This
loss of experience and the growing inability to hire the next generation of systems engineers inhibits
the ability of Navy SYSCOMs to maintain and sustain an experienced workforce.

In FY 2013, the Air Force ended with 8,474 personnel in ENG positions, a decrease from FY 2012 of
175. The Military Department is currently assessing the impacts of the hiring freeze, sequestration,
and furloughs on the workforce. Initial indications are that the total Air Force systems engineering
workforce separation rates remain below the rates for the total Air Force.

2 The SPRDE acquisition career field was renamed ENG effective September 30, 2013, and the two previous career
paths (SE and PSE) were consolidated in ENG.
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Table 3-1. Systems Engineering Workforce in the DoD
Reported by Military Department Systems Engineers and DASD(SE)

Total Number of Civilian and Military Acquisition-ENG Personnel

Fiscal Year US Army US Navy US Air Force® DASD(SE)
Year Ending
FYO05 30-Sep-05 11,138 16,886 6,505 13
FY06 30-Sep-06 11,964 16,688 6,237 14
FY07 30-Sep-07 11,050 16,804 6,162 13
FYO08 30-Sep-08 10,769 16,576 6,429 14
FY09 30-Sep-09 10,208 18,085 7,197 13
FY10 30-Sep-10 10,647 19,270 7,625 14
FYI11 30-Sep-11 10,071 19,325 8,514 23
FY12 30-Sep-12 9,812 19,498 8,649 23
FY13 30-Sep-13 9,374 19,589* 8,474 21

Planned | Projected | Planned | Projected Planned | Projected | Planned | Projected

Growth End Growth | End Strength | Growth End Growth End

Strength Strength Strength

FY14 30-Sep-14 22 9,396 20,290 -74 8,400 0 20
FY15 30-Sep-15 21 9,417 106 20,396 -22 8,378 0 20
FY16 30-Sep-16 0 9,417 6 20,402 -23 8,355 0 20
FY17 30-Sep-17 0 9,417 -9 20,393 -13 8,342 0 20
FY18 30-Sep-18 0 9,417 -136 20,257 -10 8,332 0 20

Table 3-2 summarizes the systems engineering contractor workforce support delivered to the Military
Departments during FY 2012. This data was reported to Congress by DoD in an effort to improve
visibility into and accountability of contracted services in accordance with title 10, U.S.C, section
2330a. The Inventory of Contracts for Services reflects input from the Military Departments.®> The
data was extracted from the Inventory of Contracts for Services database using the following Product
Service Codes® 7 to denote systems engineering effort.

e R414 (Support- Professional: Systems Engineering Services)
e R421 (Support- Professional: Technical Assistance)
e R425 (Support- Professional: Engineering/Technical)

? Source: USD AT&L DataMart Q4 FY12.

* DON FY 2013 personnel on-board as of September 30, 2013. Source: DACM MIS.

> Source: Defense Procurement and Acquisition Policy (DPAP) website
http://www.acq.osd.mil/dpap/cpic/cp/acquisition_of services policy.html.

® Source: U.S. General Services Administration Office of Government-wide Policy, Federal Procurement Data
System Product and Service Codes Manual, August 2011 Edition (Effective Date: October 1, 2011), pp. 103, 217.
" Both R414 and R421 were end-dated and merged into PSC R425; legacy data retained effective October 2011.
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Table 3-2. Systems Engineering Contractor Workforce Supporting the Military Departments
as Reported by DoD to Congress

Total Number of Non-Government Systems Engineering Support Personnel (FTEs)

Fiscal Year | Year Ending US Army US Navy US Air Force
FY12 30-Sep-12 13,033 16,416 10,547

This summary reflects the latest information available as of publication of this Annual Report;
FY 2013 contractor workforce data will not be provided to Congress until mid-2014 in accordance
with the requirements of sections 235 and 2330a of title 10, U.S.C.

These numbers are based on product service codes and do not provide position-specific information
such as acquisition job functions that might confirm that these FTEs reflect high-value systems
engineering support. These numbers may also represent positions supporting Research and
Development, Test and Evaluation, or other areas. In addition, selection of product service codes
occurs locally at the individual contract level and may result in differing interpretation of contract
work content across the Military Departments and activities. Although contractors are encouraged to
parse contract task orders to reflect multiple functions (i.e., product service codes), this requirement
is enforced at the local contracting activity and program level.

These numbers represent the best available approximation of the actual systems engineering
contractor workforce numbers. We do not, at this time, have an estimate of the projected systems
engineering contactor workforce.
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4 DASD(SE) PROGRAM ASSESSMENTS

The following sections include detailed assessments of 42 MDAPs, MAIS programs, and special
interest programs that involved significant systems engineering activity in FY 2013. The
assessments are organized by Military Department (Army, Navy, and Air Force) followed by DoD
(joint) programs. Assessments are as of 4th quarter FY 2013.
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4.1 DASD(SE) Assessments of Army Programs

Assessments are as of 4th quarter FY 2013. This section includes summaries on the following
eight programs:

e Common Infrared Countermeasure (CIRCM)

e Distributed Common Ground System—Army (DCGS-A)

e Ground Combat Vehicle (GCV)

e Guided Multiple Launch Rocket System—Alternative Warhead (GMLRS-AW)

e Improved Turbine Engine Program (ITEP)

e MQ-1C Gray Eagle Unmanned Aircraft System (UAS)

e Paladin Integrated Management (PIM)

e Warfighter Information Network—Tactical, Increment 2 (WIN-T Inc 2)

DoD Systems Engineering FY 2013 Annual Report
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Common Infrared Countermeasure (CIRCM)

Rapid Stabilized Track and
I Acquisition Jam
I / Laser \
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I Pointer/Tracker Pointer/Tracker
Control Units

CIRCM Concept Northrop Grumman Design BAE Systems Design

Prime Contractor: Northrop Grumman; BAE Systems (competition)

Executive Summary: The CIRCM system replaces the Advanced Threat Infrared Countermeasure
(ATIRCM) Quick Reaction Capability (QRC) with a more reliable, lighter weight, and upgradable
countermeasure solution capable of meeting tri-Service rotary-wing and small fixed-wing
requirements. CIRCM enhances the host aircraft’s ability to survive and maneuver to engage enemy
forces in all environments to support joint force mission objectives. CIRCM is in Technology
Development (TD), pre-MS B. In FY 2013, DASD(SE) participated in Preliminary Design Reviews
(PDR) of both contractors: Northrop Grumman in July 2013 and BAE Systems in August 2013.

Mission and System Description: CIRCM is an Army program to develop critical survivability
against current and future infrared (IR) threats. Installed in a host aircraft, the CIRCM provides the
ability to prevent/mitigate adverse effects of missile attacks. CIRCM provides the sole acquisition of
future laser-based countermeasure systems for all rotary-wing, tilt-rotor, and small fixed-wing
aircraft across the DoD. CIRCM will be integrated with a passive missile warning system, an
improved countermeasures dispenser, and advanced expendables. A Modular Open Systems
Approach (MOSA) provides flexibility to adapt to technology and threat evolution.

Systems Engineering Activities

e Systems Engineering Plan (SEP) — DASD(SE) approved the CIRCM SEP in December 2011 to
support MS A. The program is fulfilling the objectives of the SEP without waivers or deviations.
The Army is updating the SEP to support MS B in 1st quarter FY 2015.

e Requirements — The JROC approved the Initial Capabilities Document in July 2010 and is
reviewing the CDD dated June 2013. The System Performance Specification is traceable to the
requirements of CIRCM and its predecessor, ATIRCM. CIRCM is required to be lighter, more
reliable, and fielded on more aircraft using MOSA principles. Both contractors conducted trade
studies in the areas of laser and pointer/tracker technology to reduce technical risk. Post-PDR
units will be assessed during planned Government testing of both contractors’ designs at the end
of TD in FY 2014.

e Life Cycle Management — CIRCM is implementing USD(AT&L) Better Buying Power
initiatives by carrying two contractors through MS B and further conducting an economic
analysis to determine the possibility of continuing the competition beyond MS B. MOSA design
is allowing the program to keep key elements of the pointer-tracker, laser, and processor
separated to allow competitive selection during future upgrades.

Data as of 4th quarter FY 2013.
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Program Protection Plan (PPP) — DASD(SE) reviewed the draft PPP in April 2013 and
provided comments to the program. The program is updating the PPP and will include
appropriate language in the Engineering and Manufacturing Development RFP statement
of work.

Assessments

DASD(SE) Assessments — DASD(SE) participated in separate PDRs for the two contractors
competing during TD and is preparing a PDR assessment. DASD(SE) assessed the program as
having a high likelihood of accomplishing its intended mission with no remedial action necessary
to achieve the Acquisition Program Baseline. The program is demonstrating an advanced level
of maturity for a system at PDR. One hundred percent of the design drawings have been
delivered, and both contractors are delivering post-PDR hardware to the Government for further
testing for score. DASD(SE) participated in a CIRCM Economic Analysis Assessment directed
by USD(AT&L) to provide decision makers with the most efficient and cost-effective CIRCM
Acquisition Strategy moving forward.

Risk Assessment — CIRCM is executing the risk management program documented in the
approved SEP. The program is managing risks associated with Defense Exportability Features,
B-Kit weight, and probability of countermeasure.

Performance — The program is on track to meet the KPPs and KSAs as well as the draft
Technical Performance Measures (TPM) documented in the SEP by the FRP decision. The
TPMs in the SEP are specific enough to provide meaningful tracking through system
development and will be tailored to the specific design selected. The two contractors
participating in TD conducted PDRs to assess the status of the designs. Both contractors
exceeded the expected level of design for this stage in the program. Both contractors have
provided five complete sets of post-PDR prototypes to the Government for upcoming Systems
Integration Laboratory testing.

Schedule — The program is in the TD phase. MS A occurred in 2012, and MS B is scheduled for
Ist quarter FY 2015. The established schedule is executable.

Reliability — The program is executing a reliability growth plan, and system reliability is
projected to meet requirements by the FRP decision. The PDR assessed results of more than
1,800 hours of system-level accelerated life testing. Both contractors have made corrections
through hardware, software/firmware, or process improvements. Post-PDR prototypes will be
used in a Government-conducted reliability demonstration test in FY 2014. Reliability of the
system is measured through mean flight hours between operational mission failure and mean time
between failure. Both are estimated to favorably exceed threshold reliability requirements.
Software — The Software Development Plan is adequate and is being executed. The program has
met all software milestones, and both contractor software builds exceed TD phase criteria at
PDR.

Manufacturing — Manufacturing risks are not expected based on experience and existing
production of similar components and technologies.

Integration — Two contractors are competing for a single award at MS B.

Conclusion: The CIRCM program’s two competing contractors successfully conducted PDRs in
July and August 2013. The PDRs confirmed that the two designs are maturing ahead of the plan and
met exit criteria. CIRCM will begin TD system-in-the-loop testing in FY 2014.

Data as of 4th quarter FY 2013.
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Distributed Common Ground System—Army (DCGS-A)

Prime Contractor: General Dynamics Corporation
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Executive Summary: DCGS-A will provide the future
Army intelligence framework and foundation for all
intelligence operations at the Joint Task Force level and
below. The program is in the Operations and Support phase. _— e Fuon
In Ist quarter FY 2013, DASD(SE) conducted a Software ‘ [y © ﬁ N p—— T
Focused Review to assess overall technical planning and S itmin
performance. The review team noted several findings; all are on track for resolution in FY 2014.

Mission and System Description: DCGS-A is a software-intensive program integrating commercial
off-the-shelf (COTS) hardware and software. The DCGS-A baseline has one increment with three
major software releases: Release 1 (Secret enclave), Release 2 (Top Secret/Special Compartmented
Information capabilities), and Release 3 (Thin Client Cloud Computing Capability) leveraging
Intelligence Community (IC) Information Technology Enterprise (IC-ITE). Each software release
will integrate additional intelligence, surveillance, and reconnaissance (ISR) capabilities that will
satisty capability gaps and emerging sensor capabilities. DCGS-A provides timely, multi-
intelligence battle management and targeting information to field commanders at all echelons.
DCGS-A enables users to collaboratively access, plan, task, collect, process, exploit, and disseminate
threat, non-combat, terrain, and weather information.

Systems Engineering Activities

e Systems Engineering Plan (SEP) — The program has an approved SEP, dated September 2011.
The program is revising the SEP to address findings from the fall 2012 Focused Review in the
following areas: reliability, Cloud integration, Technical Performance Measures (TPM),
software scope and capability definition, and schedule management. Per the December 2012 Full
Deployment Decision (FDD) Acquisition Decision Memorandum (ADM), the revised SEP is
required for the remaining Increment 1 capabilities (Releases 2 and 3). Approval of the revised
SEP is planned for FY 2014. The program is fulfilling the approved SEP’s objectives without
waivers or deviations.

e Requirements — The guiding requirements document is the CPD dated October 30, 2011,
approved by the JROC February 3, 2012. The program’s Increment 1 requirements have
remained both reasonable and stable since CPD approval. These requirements were reviewed at
the FY 2013 Focused Review and remain unchanged.

e Life Cycle Management — The program has two key cost-reduction initiatives, which will be
applied over the Increment 1 life cycle: (1) The program projects cost savings over the life cycle
by reducing software licensing and maintenance fees by leveraging proven COTS software
applications and through stringent negotiation of Enterprise License Agreements, as applicable,
for better buying power. (2) The program projects saving $571 million over the life cycle
through a planned reduction in the need for on-ground support equipment at all DCGS-A sites by
implementing remote access to DCGS-A systems

e Program Protection Plan (PPP) — The program is executing to the processes documented in the
approved Increment 1 PPP, dated November 2012.

Data as of 4th quarter FY 2013.
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Assessments

DASD(SE) Assessments — DASD(SE) conducted a Focused Review in FY 2013 to inform the
December 2012 FDD. The program made significant progress in addressing these findings.
DASD(SE) conducted quarterly DAES assessments and found the program on track to meet its
objectives in all areas except management, as the SEP is deficient in the TPM and reliability areas.
Risk Assessment — The program is executing the risk management program as documented in its
Risk Management Plan. The program has made significant progress in mitigating risks in the
verification, reliability, and Cloud integration areas and is on track to provide the required cross-
domain data sharing capability to the Warfighter on time and to provide effective ISR capability.
Performance — The program is on track to meet its two KPPs (Net-Ready and fusion). In the
verification effort, just before the program’s FDD in December 2012, Release 2 (TS/SCI enclave)
did not perform well and was deemed ineffective and unsuitable. Consequently, only the

Release 1 (Secret enclave) was approved for fielding at the FDD. The program is developing a
quantified portrayal of its technical maturity growth over the program’s life cycle in FY 2014.
Schedule — The program is on track to deliver its required capabilities by its APB Full
Deployment delivery threshold date of September 2020. Release 1 is in the Operations and
Support phase, following the program’s December 2012 FDD. The Release 2 and 3 fielding
decisions are planned for FY 2015 and FY 2016, respectively. Regarding capabilities, Release 1
is the Secret enclave, Release 2 is the TS/SCI enclave and is on track to meet its FY 2015
Fielding Decision, and Release 3 will leverage Cloud features. The program and the Army
verification and certification communities are teaming to rebaseline the schedule to ensure the
APB Full Deployment delivery threshold date is met.

Reliability — The program’s reliability is on track with its predicted software defect life cycle.
DASD(SE) is working with the program to incorporate a quantified portrayal of reliability
maturation over the program life cycle in FY 2014. The program remains on track with both
partial and full mission-capable availability requirements (i.e., 90% and 10%) demonstrated
during 3rd quarter FY 2012 IOT&E (100% and 78% based on ATEC evaluation).

Software — The program is on track to develop software to meet its two KPPs. The program is
improving software functional maturity and reliability. PM DCGS-A has established a risk-
focused Software Quality Assurance process to conduct software code static analyses as an early
measurement to assess the quality of the vendor-delivered code. This will be done prior to the
software’s integration into the baseline. The program holds a monthly Development Discrepancy
Review Board to adjudicate software defect priorities and resolutions. It then conducts
systematic software quality assurance inspections to gain insight from the trends revealed in the
measurement data. This insight provides confidence that the maturity of the software
development process yields the required reliability in the required operational functionality.
Manufacturing — DCGS-A is a Major Automated Information System program and does not
have production deliveries.

Integration — The program’s technical integration efforts are on track to meet program
objectives. Twelve to 14 vendors provide software products to the Government, as the
Government is the program integrator. The software is integrated in the Army’s System
Integration Laboratory at Aberdeen, Maryland. The program executes its planning effectively
with the variety of external technical stakeholder organizations, according to its approved SEP.
The required certification and verification activities are proceeding on plan.

Conclusion: The program is adjusting its planning, as necessary, to deliver the required cross-
domain data-sharing capability by its APB delivery threshold date of September 2020. The
program’s Release 1 capability is fielded, supporting global operations. Release 2 is in verification
and certification. Release 3 is being planned.

Data as of 4th quarter FY 2013.
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Ground Combat Vehicle (GCV)

Prime Contractors: General Dynamics Land Systems;
BAE Systems (competition)

Executive Summary: The GCV program is using an
incremental approach to acquire a modern combat vehicle.
The first increment focuses on acquiring an infantry fighting
vehicle (IFV) intended to replace the Bradley IFV. The
GCV IFV program is in the Technology Development (TD)
phase. In FY 2013 DASD(SE) participated in updates to the
Analysis of Alternatives (AoA), Systems Engineering
Working Integrated Product Team meetings, Knowledge
Point (KP) reviews, Program Management Reviews, and technical reviews. Based on directed
funding changes to the program and knowledge gained in the first year of the TD phase, the
USD(AT&L) directed a program restructure in 2nd quarter FY 2013. The program restructure
incorporates an additional 6 months into the TD phase, shifts PDRs approximately 6 months, adds
additional prototypes, and directs a down-select to one prime for the Engineering and Manufacturing
Development (EMD) phase.

Mission and System Description: The GCV IFV will support joint forces across the full range of
military operations in a wide range of terrain and environments. The GCV replaces the Bradley
M2A3 IFV in the armored brigade combat team and provides mobile reconfigurable armored
protection against a variety of threats. GCV IFV includes the potential for later enhancements to
survivability and lethality to meet future threats. GCV IFV provides the infantry squad with highly
mobile and protected transport to decisive locations on the battlefield. It provides both destructive
fires against threat armored vehicles and direct fire support for the squad during dismounted assaults.

Systems Engineering Activities

e Systems Engineering Plan (SEP) — DASD(SE) approved the SEP in March 2011 to support
MS A. There are no approved waivers. The program did not update the MS A SEP to account
for program restructuring in FY 2013, but has updated the SEP in preparation for MS B.

e Requirements — The Army incorporated final updates to the draft GCV CDD in September
2013. The JROC is reviewing the document for approval. The program revised the CDD based
on engineering trade studies, a Non-Developmental Vehicle (NDV) assessment, KP reviews, and
findings from a Configuration Steering Board to balance program risk, affordability, and
operational performance. The program updated its performance specification from knowledge
gained during its TD phase to align with the updated draft CDD but did not incorporate all
changes into the TD phase contract by the end of FY 2013.

e Life Cycle Management — The program has actively tracked projected system life cycle costs in
the TD phase to support better buying power for the DoD. Both vendors have an average unit
manufacturing cost requirement to meet, while managing Technical Performance Measures for
mean time to repair, operations and support costs, and energy efficiency. Design activities of the
vendors included sustainability and maintainability considerations balanced with affordability.

e Program Protection Plan (PPP) — GCV does not have an approved PPP, but both TD phase
contractors have developed Program Protection Implementation Plans based on a draft PPP. The
approval of the PPP will support MS B.

Data as of 4th quarter FY 2013.
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Assessments

DASD(SE) Assessments — DASD(SE) conducted no formal assessments in FY 2013 because a
program restructure in 2nd quarter FY 2013 delayed planned Preliminary Design Reviews
(PDR). DASD(SE) plans PDR assessments in FY 2014 after the vendors complete their PDRs.
Risk Assessment — The program’s risk management process is documented in the SEP and in
contractor Risk Management Plans. The program’s restructure reduced overall program risk by
extending the TD phase by 6 months and the overall program schedule by 18 months. Both
contractors added risk reduction activities such as automotive and turret assets to the TD phase to
reduce integration risks in mobility and lethality. The additional efforts will result in
demonstration of the GCV primary armament fire control and mobility subsystems, reducing
risks prior to MS B.

Performance — Pending PDR assessments, the program is on track to meet its nine proposed
KPPs with no greater than moderate risk. The program is planning analysis and verification
events before MS B, including risk reduction efforts in mobility and lethality added to the

TD phase during FY 2013.

Schedule — The program entered the TD phase with a MS A decision in July 2011. MS B is
planned for 3rd quarter FY 2014 after a FY 2013 program restructure added 6 months to the

TD phase. The first production IFV is expected to be delivered for testing in 2d quarter FY 2020,
18 months later than the original plan. TD phase analysis and review informed the adjustments.
Reliability — The program lowered its reliability requirement by 29 percent to 220 hours mean
time between system abort (MTBSA) after comparative analysis of existing Bradley [FV
performance and operational needs. The revised MTBSA represents a 47 percent improvement
over the Bradley. DASD(SE) is continuing to assess reliability growth planning and impacts on
Operations and Support resourcing to support MS B.

Software — Both competing contractors employ iterative development approaches that break
software requirements implementation into several cycles and are reporting source lines of code
developed during the TD phase with any associated problem reports. DASD(SE) identified
software safety criticality concerns, which the program is correcting. The program expects to
verify these corrections in conjunction with PDR in FY 2014 and reviews following the PDR.
The program is on track with its TD phase software development for approximately 400,000
source lines of code, which comprises approximately 50 percent of the total planned software effort.
Manufacturing — GCV manufacturing development is progressing according to plans in the
approved SEP. DASD(SE) is working with the program to include a manufacturing assessment
in its PDR assessment in FY 2014.

Integration — The TD phase contractors have developed system-level integration plans and
Interface Control Documents in preparation for the integration, assembly, test, and checkout of
the system prototypes in the EMD phase. The GCV program is managing external dependencies
on other programs and has established memoranda of agreement with the external programs. The
program has developed an initial synchronization schedule in preparation for MS B. Both TD
phase contractors have system integration labs in which software is loaded on surrogate or actual
hardware and operated in simulated system environments.

Conclusion: The Army’s exploration of the capabilities trade-space and full range of alternatives
prior to finalizing requirements, led to a modified set of requirements that required updates to the
preliminary design. The combination of fiscal pressures and the need for additional development
time led to a restructured program extending the TD phase. The extension allows design updates and
the addition of risk reduction assets to reduce integration risk before making a competitive down-
select to one prime contractor for EMD. The program is meeting its objectives for the TD phase.

Data as of 4th quarter FY 2013.
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Guided Multiple Launch Rocket System—Alternative Warhead

(GMLRS-AW)

Prime Contractor: Lockheed Martin,

Missiles and Fire Control Systems Guidance Payload Propulsion & Aft
Section Section Section

Executive Summary: The GMLRS-AW is
a precision strike artillery rocket system o
with the mission to attack area and
imprecisely located targets at short,

Guidance Set
Rocket Motor  Spinning

medium, and long ranges in all-weather a3 Tairine
environments. GMLRS-AW is in the Control
Engineering and Manufacturing Agaaton

ystem

Development (EMD) phase. DASD(SE)
prepared a Critical Design Review (CDR) assessment during FY 2013.

Mission and System Description: The GMLRS-AW is a precision-strike artillery rocket system
with the mission to attack area and imprecisely located targets at short, medium, and long ranges in
all-weather environments. Targets include counterfire, air defense, command and control, and other
high-payoff targets at all depths of the tactical battlefield. The rocket uses a solid propellant and is
fired from the M270A1 Multiple Launch Rocket System and the M142 High Mobility Artillery
Rocket System mobile launch vehicles. The rocket uses an Inertial Measuring Unit (IMU) with
Global Positioning System (GPS) assistance to guide the rocket to a specific point and deliver effects
on a target. GMLRS-AW is designed to attack the same target set as the GMLRS Dual-Purpose
Improved Conventional Munition at the same ranges but eliminates the probability of unexploded
ordnance, to satisfy DoD policy.

Systems Engineering Activities

e Systems Engineering Plan (SEP) — DASD(SE) approved the GMLRS-AW SEP in November
2011. The program office completed a SEP update in September 2013 that reflects an update to
the Acquisition Strategy combining FRP with MS C. The program office coordinated this update
with DASD(SE). The program is executing the processes documented in the approved SEP in an
event-driven manner. The program is fulfilling the objectives of the SEP without waivers or
deviations.

¢ Requirements — The JROC approved the GMLRS-AW CDD in November 2011 as the third
increment of GMLRS rockets. Program requirements are reasonable and stable. CDD
requirements trace to subsystem performance specifications. The initial product baseline is
established and consists of product drawings, item specifications, special inspection equipment,
and special tooling.

e Life Cycle Management — Because production processes with the GMLRS-AW rocket are 95
percent common with the current Unitary rocket, the program office combined the FRP decision
with the MS C decision planned for May 2015. This move accelerates Initial Operational
Capability by 7 months and reduces testing required to support the program. The updated
Acquisition Strategy reflects the program office’s examination of cost-reduction initiatives in an
effort to drive productivity growth through should-cost management. The program is leveraging
GMLRS-Unitary hardware commonality to reduce required testing and a shared production line
to eliminate the need for a formal LRIP phase.

Data as of 4th quarter FY 2013.
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Program Protection Plan (PPP) — Program Executive Office (PEO) Missiles and Space
approved the program’s abbreviated PPP in July 2011. The program will update the PPP for the
combined MS C/FRP decision review. The program is executing the processes documented in
the abbreviated PPP.

Assessments

DASD(SE) Assessments — DASD(SE) prepared a CDR assessment after the program’s system
CDR in July 2013. The PEO requested DASD(SE) conduct the assessment. The assessment
determined that the design is projected to meet all KPPs, KSAs, and Technical Performance
Measures (TPM) as documented in the SEP; the initial product baseline has been established and
is under configuration control; and the program had no high technical risks at the time of the
review. No new risks or issues were identified during the CDR.

o DASD(SE) prepared four quarterly Defense Acquisition Executive Summary assessments for
the GMLRS program in FY 2013, addressing schedule, performance, management,
interoperability, and production.

o DASD(SE) plans to monitor the program’s production readiness and Physical Configuration
Audit activities in FY 2014.

Risk Assessment — The program is executing its risk management program documented in the

Risk Management Plan. The program is working to mitigate risks in the launcher software

integration and production readiness areas for FRP.

Performance — The GMLRS-AW CDR assessment indicated that the program is on track to

meet its KPPs, KSAs, and TPMs by the Initial Operational Test and Evaluation (IOT&E) in

November 2014.

Schedule — The GMLRS-AW program completed MS B in February 2012. The program

conducted the GMLRS-AW System CDR in July 2013, 3 months after the April date in the

approved SEP. The program required a successful engineering development flight test before the

System CDR, which it achieved in April 2013. An issue with warhead fuze retention contributed

to the delay in the System CDR, but the program resolved the issue ahead of the CDR.

Reliability — Reliability is maturing in accordance with the reliability growth plan, and the

system is projected to meet CDD reliability requirements by IOT&E.

Software — At CDR, the contractor presented software development as being on track for

completion by March 2014 to support formal qualification testing and further flight testing.

Software requirements are under configuration control.

Manufacturing — GMLRS-AW manufacturing development is progressing according to plans

documented in the approved SEP. The contractor completed all 29 planned warhead Production

Line Validations (PLV) for developmental test articles during FY 2013, verifying production

processes, tooling, documentation, and support elements within the intended manufacturing

facilities.

Integration — The GMLRS-AW mechanical and electrical interfaces with the rocket are the same

as those for the GMLRS-Unitary rocket already in production. All GMLRS-AW hardware and

software interfaces are defined by Interface Control Documents. The alternative warhead was
designed to fit within the fixed dimensions of the GMLRS rocket’s warhead space. The program
is executing plans with external technical organizations and programs as outlined in the approved

SEP and is on track to complete all necessary memoranda of agreement ahead of the May 2015

MS C. Integration and test are proceeding as planned and are on track to proceed in FY 2014.

Conclusion: The GMLRS-AW program successfully completed its CDR in FY 2013 and is on track
for a combined MS C/FRP in May 2015.

Data as of 4th quarter FY 2013.
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Improved Turbine Engine Program (ITEP)

Prime Contractor: To be determined (pre-RFP release)

Executive Summary: ITEP is a pre-MS A program to build the
Improved Turbine Engine (ITE), a centerline 3,000 shaft
horsepower (shp) turboshaft engine that will replace current
2,000 shp T700-GE-701D engines in Army H-60 and AH-64
helicopters. The ITE is planned to comply with the size
constraints of the -701D engine at similar weight and will
provide significant fuel savings, increased range and endurance,
and a power enhancement. The ITE also will serve as an engine
“bridge” to support the Future Vertical Lift initiative.
DASD(SE) contributed technical input to the Analysis of
Alternatives (AoA) study guidance, the AoA Study Plan, a Study Advisory Group meeting, and
during the AoA Risk Workshops.

Mission and System Description: The current T700 engine does not provide the power necessary to
meet the growing demands placed on fielded helicopters. A more powerful and efficient engine is
required to address deficiencies in mission performance resulting from aircraft weight growth and
operating in harsher environments, and to improve fuel consumption. The ITE will incorporate
technology advances to bridge capability gaps identified in the Operational Energy Initial
Capabilities Document and the Army Aviation Capabilities-Based Assessment. It will meet
operational requirements worldwide (6,000-foot altitude, 95 degrees F) and will provide improved
fuel efficiency and increased operational trade space. The program will build on the Army’s
Advanced Affordable Turbine Engine (AATE) Science and Technology (S&T) effort. AATE
partially funded two contractors through cost-sharing agreements to demonstrate full-scale engines
that achieved significant reductions in fuel consumption, maintenance costs, and production costs
while increasing horsepower-to-weight ratio and engine design life. The new technologies developed
during AATE will form the basis of the ITE.

Systems Engineering Activities

e Systems Engineering Plan (SEP) — The program office submitted a draft SEP for review.
DASD(SE) provided initial comments, which the program is incorporating into an update. The
SEP is on track for approval to support MS A. No waivers or deviations are expected.

» Requirements — The Army is preparing a draft CDD to support MS A. The program has
mapped planned requirements into a Specification Development Document and a System
Requirements Document and has incorporated comments from the Army’s airworthiness
certification organization. The program also has developed a draft Performance Work Statement
that maps to the requirements and specification documents.

e Life Cycle Management — The primary program goals include significant reductions of
production costs, maintenance costs, and fuel consumption, as well as increased engine design
life. The basis for comparison is the currently fielded -701D engine. The program and the AoA
study team are quantifying the expected reductions in life cycle costs by analyzing the
performance demonstrated by the AATE engines and the improvements that can realistically be
expected during ITE development.

Data as of 4th quarter FY 2013.
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Program Protection Plan (PPP) — DASD(SE) completed an initial review of the draft MS A
PPP. The program is incorporating DASD(SE) comments. The program expects to obtain PPP
approval by MS A.

Assessments

DASD(SE) Assessments — DASD(SE) contributed to the AoA study guidance and AoA Study
Plan. DASD(SE) participated in the OIPT and Materiel Development Decision DAB in
September and October 2012, an interim OSD Study Advisory Group meeting in April 2013, and
program working group meetings. DASD(SE) expanded the AoA guidance and AoA Study Plan
to include an analysis of the current rotary wing fleet and what aircraft integration and
modification efforts would be required to capitalize on the ITE performance improvements. As a
result, aircraft integration efforts are a central focus of the AoA and will be addressed in detail in
the final AoA Study Report. DASD(SE) contributed risk management expertise to the ITEP Risk
Workshop in May 2013, which resulted in a detailed assessment of program risks and mitigation
strategies to inform the AoA and program schedule.

Risk Assessment — The program has conducted technology, manufacturing, and integration
readiness assessments and has used the results to develop program risks. The program is
managing risks related to new technologies that are central to the targeted ITE performance
gains. The program is using AATE demonstrations and the Technology Development Strategy to
quantify cost, schedule, and performance risks, develop off-ramps, and assess program
implications. Known technology risks and their implications are well understood.

Performance — ITEP is leveraging AATE to establish realistic performance thresholds to be
included in the CDD. The program conducted a 2-day performance Trades Study in August
2013. Trades in schedule and performance may be necessary if program goals change or cannot
be achieved. The program and the AoA study team are using the trade study results to inform the
AoA, program schedule, Technology Development Strategy, and CDD.

Schedule — MS A for the ITEP has been delayed, primarily because of funding uncertainty. The
program is using the delay to provide more detail to the AoA and to establish benchmarks that
will support development of a realistic, achievable schedule once funding levels are known.
Reliability — The program is completing a Reliability, Availability, Maintainability, and Cost
(RAM-C) Rationale Report to establish program reliability requirements. The RAM-C Report
will be used to inform the CDD and to support contracting activities.

Software — The ITE will incorporate a software-intensive full-authority digital engine control
(FADEC) that will be developed by the contractor(s). The program is developing a strategy for
data rights and protection of the FADEC software and hardware.

Manufacturing — The program is pre-source selection. The program and the AoA study team
conducted an early manufacturing risk assessment at the AoA Risk Workshop and discussed
manufacturing trades during the Trades Study. Both primary candidate contractors are proposing
new technologies that present some manufacturing risk. The program is developing off-ramps
and analyzing the implications of realizing the identified risks.

Integration — ITEP resides within the Army’s Utility Helicopters program office, which has a
close working relationship with H-60 stakeholders, including the Navy and Air Force. The
program is keeping AH-64 stakeholders informed of program developments and has established a
memorandum of agreement with the AH-64 program office.

Conclusion: The ITEP is leveraging prior S&T efforts to conduct a thorough AoA and establish a
realistic, relevant, achievable program. The program has analyzed cost, schedule, and performance
risks and is emphasizing proactive risk management.

Data as of 4th quarter FY 2013.
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MQ-1C Gray Eagle Unmanned Aircraft System (UAS)

Prime Contractor: General Atomics Aeronautical Systems
Incorporated (GA-ASI)

Executive Summary: Gray Eagle is a medium-altitude,
long-endurance UAS providing multiple sensor and weapons
capabilities. The program is in the Production and
Deployment (P&D) phase and is simultaneously integrating
new capabilities and supporting deployed operations.

DASD(SE) conducted reliability engineering and software

assessments in 2013 to support the program’s ongoing effort to improve reliability and software
processes. The program achieved its FRP milestone in June 2013.

Mission and System Description: The system executes reconnaissance, surveillance, security,
targeting, attack, and command and control missions to provide dedicated mission-configured UAS
support to Army and joint force units based upon the division commander’s mission priorities. The
Gray Eagle is weapons-capable and equipped with Synthetic Aperture Radar (SAR) and electro-
optical/infrared/target designation payloads, Ground Control Stations (GCS), Tactical Common Data
Links, satellite communications, and other support equipment.

Systems Engineering Activities

Systems Engineering Plan (SEP) — DASD(SE) approved the SEP in May 2010 to support

MS C. The program is fulfilling the objectives of the SEP without waivers or deviations.
Requirements — The JROC approved the CPD in March 2009. The Army submitted a revised
CPD in May 2013. The revision includes balanced subsystem Reliability KSA requirements that
support the Sustainment KPP. The program’s strategy to incrementally add capability, including
the effort to integrate the Universal GCS (UGCS) prior to Follow-on Operational Test and
Evaluation (FOT&E), presents an ongoing requirements management challenge. The program is
managing capability additions through prioritization and the use of branch or parallel efforts to
avoid disrupting the program of record.

Life Cycle Management — Independent research and development resources have focused on
initiatives that reduce life cycle cost. The Gray Eagle program is leveraging elements of the
Shadow UAS development effort that are common to both systems and projects a cost avoidance
of approximately $58 million.

Program Protection Plan (PPP) — The USD(AT&L) approved the Gray Eagle PPP in April
2013. The program is executing the processes documented in the approved PPP.

Assessments

DASD(SE) Assessments — DASD(SE) conducted a Software Focused Review in December

2012. Software processes have improved since the last detailed software assessment in FY 2009,

but further improvements are necessary. DASD(SE) working groups also assessed the program’s

reliability improvement initiatives and system performance.

o The DASD(SE) Software Focused Review included a parametric schedule analysis, which
indicated a risk to delivering sufficiently mature FOT&E software within the time available.
The program has mitigated the risk by reducing the capability set for FOT&E and is working
to improve software processes and to develop a comprehensive software metrics program.

Data as of 4th quarter FY 2013.
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o Subsystem reliability has improved and is sufficient to support the program’s Sustainment
KPP. Improvements are needed to reduce total ownership cost, ease operator burden, and
provide margin for meeting operational availability requirements across all mission threads.
A reliability growth program is under way, and the program has an approved growth curve.

o InFY 2014 DASD(SE) will assist the program in establishing a comprehensive software
metrics program to enable improved software development planning and execution.

Risk Assessment — The program is executing the risk management program documented in the

SEP and is working to mitigate risks in the software process, requirements management, and

subsystem reliability areas.

Performance — The program has seven KPPs, six of which were demonstrated before FRP. The

program did not meet the Net-Ready KPP because of a delay in Link 16 integration related to the

Army communications infrastructure. Before FRP, the Army deferred Link 16 until FOT&E.

Schedule — The program completed an FRP DAB in June 2013. The program met all March

2012 Acquisition Program Baseline (APB) thresholds through FRP and is on track to meet the

thresholds established in the FRP APB update, approved in September 2013. The APB update

reflects a change in the FOT&E threshold date from February 2014 to November 2015. The
21-month delay resulted from a requirement to integrate the UGCS before FOT&E and from
software development issues. The program is revising software processes and is managing
development schedule risk to meet the FOT&E target.

Reliability — The program is on track to meet the proposed CPD KSA requirements for

subsystem reliability at FOT&E. Current system reliability is maturing in accordance with

revised reliability growth curves based on the new requirements. UGCS integration increases the
risk of meeting the new reliability requirements at FOT&E.

Software — The program continues to address software process deficiencies, manage FOT&E

software development schedule risk, and develop a software metrics program. The program had

planned to conduct FOT&E using the One System GCS but is now required to integrate the

UGCS before FOT&E. Subsequent to the December 2012 Software Focused Review, the

program reduced the capability set for the FOT&E software build to reduce schedule risk. The

program is currently supporting a single fielded software release.

Manufacturing — The contractor continues to deliver LRIP aircraft on schedule and is on track

to meet a production increase from the current 24 aircraft per year to 29 per year for LRIP II and

ITI. Production capacity is 3 aircraft per month and can surge to 5 per month with minor

retooling. An FRP decision occurred in June 2013. The FRP rate is 15 aircraft per year. The

three LRIP increments authorized procurement of 103 aircraft, and FRP authorized up to

49 aircraft.

Integration — Link 16 integration is the most significant remaining requirement to satisfy the

Net-Ready KPP. The requirement has previously been deferred because of an incomplete Army

communications infrastructure, but the program plans to complete Joint Interoperability Test

Command Link 16 certification in 1st quarter FY 2014. The program completed developmental

test efforts in July and August as risk mitigation and is on track to demonstrate the Net-Ready

KPP before FOT&E. Integration of the UGCS is under way and will be demonstrated at FOT&E.

Conclusion: The Gray Eagle program continues to provide effective support to the Warfighter as a
proven combat multiplier and to make progress toward fielding the Block 1 configuration. User
requests for additional capability are an ongoing challenge, but the program is managing the requests
through prioritization and branch development efforts. Software development processes and
subsystem reliability need to continue to improve as the system adds capability.

Data as of 4th quarter FY 2013.
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Paladin Integrated Management (PIM)

Prime Contractor: BAE Systems

Executive Summary: The PIM program upgrades
the Army’s current M109 Paladin and M992A2
Field Artillery Ammunition Support Vehicle to
address system platform limitations, sustainment
challenges, and obsolescence issues. PIM provides
increased force protection, survivability, mobility,
growth margin, and commonality. PIM is in the
Engineering and Manufacturing Development
(EMD) phase. DASD(SE) FY 2013 activities
included participation in the program Production Readiness Reviews, a Software Focused Review,
and two Program Management Reviews.

Mission and System Description: The mission of the PIM system is to destroy, neutralize, or
suppress the enemy by indirect fire. PIM will be assigned to Army armored brigade combat teams
and fires battalions. PIM will provide offensive and defensive fires to supported forces. The PIM
howitzer is an aluminum-armored, full-tracked 155-millimeter Self-Propelled Howitzer (SPH)
operated by a crew of four. The SPH includes a roof-mounted .50-caliber M2 machine gun or
40-millimeter MK 19 grenade machine gun. The PIM Carrier, Ammunition Tracked (CAT), a
self-propelled companion vehicle, supplies the SPH with ammunition.

Systems Engineering Activities

e Systems Engineering Plan (SEP) — DASD(SE) approved the SEP in August 2012 to support the
program’s technical planning for EMD phase systems engineering activities. The program is
executing the processes documented in the SEP. The program is fulfilling the objectives of the
SEP without waivers or deviations. The program has submitted an updated SEP for review in
support of the October 2013 MS C decision review.

e Requirements — The JROC approved the PIM CPD in December 2011. The CPD contains 10
KPPs and 8 KSAs for the PIM platforms. The CPD requirements are reasonable and stable. The
CPD requirements trace to the performance specifications.

e Life Cycle Management —The program is using reliability incentives to enhance affordability
during deployment, and plans to use cost incentives in the production contract.

e Program Protection Plan (PPP) — USD(AT&L) approved the PIM PPP in September 2013 in
support of the October 2013 MS C. The program is executing the processes documented in the
approved PPP.

Assessments

o DASD(SE) Assessments — DASD(SE) conducted a Software Focused Review in FY 2013 to
augment the FY 2012 Program Support Review in support of MS C. The focused review
revealed that the program has adequate software staff, makes use of requirements trade space to
plan for potential off-ramps in development, and effectively manages risks and issues.
Concurrency in the development plan is a management challenge. The program is implementing
recommendations to clarify and address information assurance requirements and to manage
concurrency in the compressed development schedule.

Data as of 4th quarter FY 2013.
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o DASD(SE) prepared and submitted four quarterly Defense Acquisition Executive Summary
(DAES) assessments for the PIM program in FY 2013, addressing schedule, performance,
management, interoperability, and production. DASD(SE) also supported the OUSD(AT&L)
DAES review of PIM in November 2012.

o DASD(SE) plans to monitor the program’s Physical Configuration Audit activities as they
progress from the latter part of FY 2014 to completion in 4th quarter FY 2015.

Risk Assessment — The program is executing its risk management program documented in the

Risk Management Plan and SEP. The program office is working to reduce a risk that the planned

engine will not be available for production. The program is managing risks related to the Net-

Ready, Force Protection, Survivability, and maximum rate-of-fire KPPs.

Performance — The PIM program has met 4 of 10 KPPs and 5 of 8 KSAs. The program plans

closure on 4 of the remaining KPPs and 2 of the 3 remaining KSAs by Initial Operational Test

and Evaluation (IOT&E) in 4th quarter FY 2016. The SPH and CAT Availability KPPs and the

Ownership Cost KSA will require time beyond FRP to collect data. The program is expected to

meet the 29 Technical Performance Measures documented in the SEP by FRP.

o The program is coordinating with the information assurance stakeholders to ensure planned
verification will meet requirements and support meeting the Net-Ready KPP. Vulnerability
and penetration testing is planned for FY 2014 and during IOT&E in FY 2016.

o Vulnerabilities to certain threats at specific areas on the vehicles hindered achievement of the
Force Protection and Survivability KPPs. The program is making corrections that it will
verify with live-fire testing scheduled for FY 2015.

o The SPH has not consistently met the maximum-rate-of-fire KPP. The program has modified
hardware, software, and training, and plans to verify this KPP during testing in 4th quarter
FY 2015.

Schedule — The scheduled October 2013 MS C date is a slip from the June 2013 date in the SEP

but it is ahead of the December 2013 Acquisition Program Baseline (APB) threshold. The

program is planning for First Production Delivery date in March 2015, 9 months ahead of the

APB schedule threshold date of December 2015.

Reliability — PIM reliability is maturing in accordance with the reliability growth curve, and the

program is on track to meet reliability requirements for both platforms by the FRP decision.

Reliability scoring from the FY 2013 user test showed the SPH demonstrated 124 percent of its

planned reliability growth. The ammunition carrier demonstrated 107 percent of its reliability

requirement.

Software — The production build of software is in development with no critical trouble reports.

Software development is slightly lagging its development plan, with approximately 60 percent of

build complete at the end of FY 2013. Formal qualification testing is on track to start in 4th

quarter FY 2014. Resource utilization remains below the 50 percent threshold except for two
subassemblies. The program projects these subassemblies will retain sufficient margin to support
any changes until obsolescence drives redesign. Software requirements are stable.

Manufacturing — The January 2013 Production Readiness Review concluded that the program

met the exit criteria as identified in the approved SEP and has closed all actions. The program is

executing the manufacturing plans documented in the approved SEP.

Integration — The program is on track to complete all required memoranda of agreement as

outlined in the SEP within required timelines. The program is executing integration and testing

plans with external technical organizations and programs as outlined in the approved SEP.

Conclusion: The program is on track for MS C.

Data as of 4th quarter FY 2013.
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Warfighter Information Network—Tactical, Increment 2 (WIN-T Inc 2)

Prime Contractor: General Dynamics

Executive Summary: WIN-T is the Army’s high-
speed and high-capacity communications network.
The WIN-T Inc 2 program is the second of four
planned WIN-T increments and provides an initial

on-the-move communications capability. In it
September 2013, the Army rescinded its FRP request om0
because of reliability and complexity issues, and the

HNRi2 System

USD(AT&L) authorized the program to extend LRIP fim oo
to address the issues. DASD(SE) assisted the
program with reliability growth planning. Souree: PMWINCTlncrement 2

Mission and Description: WIN-T Inc 2 provides mobile tactical network communications from
maneuver companies, battalions, brigade combat teams, and divisions to the operational portion of
the Global Information Grid. WIN-T Inc 2 provides the Warfighter with an initial on-the-move
communications capability, including both commercial and military band satellite communications
and terrestrial communications. It supports limited collaboration and mission planning and enables
distribution of information via voice, data, and real-time video from ground-to-ground and ground-
to-satellite communications. It capitalizes on mature commercial off-the-shelf/Government oft-the-
shelf technologies. WIN-T Inc 2 operates in the tactical domain at the Secret level by extending the
Secure Internet Protocol Router Network and at the unclassified level by extending the Non-
classified Internet Protocol Router Network. WIN-T Inc 2 includes several configuration items,
including Tactical Communication Nodes (TCN), Points of Presence (PoP), Soldier Network
Extensions (SNE), Vehicle Wireless Packages (VWP), Network Operations and Security Centers
(NOSC), and Tactical Relay-Towers (TR-T). WIN-T Inc 3 mature technologies will be inserted into
Inc 2 units.

Systems Engineering Activities

e Systems Engineering Plan (SEP) — DASD(SE) approved the WIN-T Inc 2 SEP in August 2009
to support MS C. The program has met the SEP requirements except for availability for the PoP
configuration item and maintainability for four of six configuration items. The program is
fulfilling the objectives of the SEP without waivers or deviations.

e Requirements — The JROC approved the WIN-T Inc 2 CPD in November 2008. The JROC
approved a CPD update in August 2013 that granted the Army relief from the Force Protection
KPP, so the total number of KPPs was reduced from five to four: Net-Ready, network
management, information dissemination, and mobile throughput. In May 2013, the Army revised
two of the four KSAs to reflect a change in the availability metric and a more realistic reliability
threshold. The CPD requirements are reasonable, and the program has an adequate trace of CPD
requirements to the performance specification.

e Life Cycle Management — The program implemented the following cost-reduction initiatives:
(1) imposed firm prices and quantity lot discounts that reduced the Inc 2 total program baseline
by $223 million and (2) imposed firm prices for Year 3 units with an extended warranty, which
resulted in a $14 million savings. The program has initiated efforts to control costs throughout
the product life cycle by implementing regional contractor field services, as opposed to having
individual representatives on site, which provides a projected savings of $281 million.

Data as of 4th quarter FY 2013.
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Program Protection Plan (PPP) — USD(AT&L) approved the WIN-T PPP in October 2012.
The PPP is sufficient to meet protection requirements and will be updated to reflect configuration
obsolescence.

Assessments

DASD(SE) Assessments — DASD(SE) completed Defense Acquisition Executive Summary
assessments in FY 2013 and assisted the program office with improving reliability growth
planning to support a September 2013 DAB. Res