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Abstract

Today’s trope is that Al is either entirely useless or will solve all our problems. So, how can the
cost community ensure that artificial intelligence (Al) is truly great and powerful and not just a
confidence man behind the curtain? The National Nuclear Security Administration (NNSA) Office
of Programming, Analysis, and Evaluation (PA&E, NA-MB-90) is answering this very question by
developing an in-house Al Strategy and Implementation Plan, improving the efficacy of applied Al
without risking mission.

This strategy thoughtfully and intentionally approaches Al for programmatic cost estimation and
Planning, Programming, Budgeting, and Evaluation (PPBE), built upon the sturdy foundation of an
Al-literate workforce with Al-ready data. We will describe the strategy development process, how
it supports NNSA’s cost estimating goals, current progress toward strategic objectives, PA&E’s
development of an Al Platform Evaluation, implementation challenges, and lessons learned.
Further, we will warn what happens when you stray from the yellow brick road leveraging Al tools
without a coherent Al strategy.
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1 Introduction

1.1  Welcome to the Land of OzGPT

Imagine you wake up in an unknown land, far away from anyone or anything you’ve ever known.
You are surrounded by strangers and suddenly an affable, so-called good witch tells you that the
only way to solve your problem and return home is to go to (buy) and ask (query) the Great and
Powerful Wizard for help. The Wizard is magic, the Wizard knows all, so of course the Wizard can
help you on your quest. The Wizard, it seems, is the key to your salvation. So, you embark on
this journey; you pay the cost to get to Oz and arrive slightly scorned (broke) but otherwise alive.

You approach the Wizard, a faceless presence, and proceed with your request:
Please send me home.

The Wizard responds:

Where is home?

Kansas, you say.

The Wizard considers for some time and eventually says:

There is no Kansas in Oz.

Confused, you reply:

I know there is no Kansas in Oz; I’'m trying to get back to Kansas.

The Wizard says again:

According to my sources, Kansas does not exist.

You say:

It does exist and I’'m trying to get back there. Please help me get home.

The Wizard pauses, thinking, and finally, finally, you think, the Wizard will solve my problem.
Suddenly, the Wizard responds, this time with an air of finality:

You’ve reached the request limit. Try again in one month.

Peace Through Atomic Strength "%, 1.S. DEPARTMENT NL" %&

of ENERGY




Presented at the ICEAA 2026 Professional Development & Training Workshop - www.iceaaonline.com/nfk2026

International Cost Estimating and Analysis Association
2026 Professional Development Workshop

2 Pay No Self-Attention to the Man Behind the Curtain!

2.1 Okay, Maybe Pay Some Attention

The year was 2022. The world was still pulling out of the COVID-19 pandemic when the Al storm
first hit, triggered by OpenAl’s release of ChatGPT. At the time, Al was not a new concept, with a
decades-long history filled with multiple cycles of hype (Al surges) and disappointment (Al
winters). Yet this time felt different. The newfound generative capabilities that emerged thanks
to the transformer architecture and self-attention mechanism demonstrated considerable gains
in translation, reasoning, and automation that previous generations of science fiction writers
could only dream of occurring (Ashish, et al. 2017).

But was this really a dream come true or just another disappointment in the making?
Authoritative (and not-so-authoritative) voices of all kinds confidently declare either that Al will
solve all our problems or that Al is totally useless. So, how do we know Al is truly great and
powerful and not just a confidence man behind the curtain?

The NNSA’s PA&E is coupling caution with enthusiasm. We recognize that Al is here to stay, but
that there is no magic wand. That is, with any great transformation, intentionality, purpose, and
planning are essential to success and for PA&E, Al success means putting the mission first — and
NNSA’s mission is critical. Therefore, PA&E must take a structured and informed strategic
approach to Al implementation. The lack of a structured Al strategy can cause misaligned
investments, unmanaged risks, and inconsistent outcomes as organizations deal with the rapidly
advancing field of Al. These situations resemble navigating the yellow brick road to Oz guided by
illusion rather than evidence.

PA&E’s guarded approach requires understanding the technical underpinnings of generative Al
models (hint: it is just probabilistic math!), what Al can and cannot do, and how Al ties into the
greater history of technological advancements and social transformation. Before we embark on
this journey, we will provide a lay of the land, both for the NNSA and Al more broadly. Leveraging
lessons from past technological progress and failures, we will discuss what happens when 1)
institutions and rules lag progress and 2) siloed implementation leads to uncoordinated systems.

With these lessons learned, we will discuss how PA&E’s Al Strategy and Implementation Plan
helps to offer a framework for integration that separates capability from hype, reveals the
workings of Al systems, and creates the workforce capabilities, data infrastructure, and
governance needed for dependable, scalable, and mission-aligned deployment. Finally, we will
discuss remaining challenges and next steps, as we continue to build this road toward the future.
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3 Wait. Is This Play About Us?

The NNSA is a semi-autonomous agency within the Department of Energy (DOE) responsible for
1) maintaining a safe, secure, and effective nuclear stockpile, 2) preventing nuclear weapons
proliferation, 3) powering the U.S. Navy through nuclear propulsion, 4) and counterterrorism and
counterproliferation. Science, technology, engineering, and manufacturing are at the heart of
NNSA’s work, “leveraging transformative technologies to address emerging challenges”
(Department of Energy n.d.). The NNSA nuclear security enterprise, which includes nine?l
contractor-operated laboratories, plants, and sites (LPS), helps execute NNSA’s mission.

PA&E, within the NNSA Office of Management and Budget, provides programming and analytical
services to the NNSA. PA&E coordinates and collaborates with program offices to support
development of data-informed program plans and provide defensible analytical products for the
PPBE process. Functions include leading Analyses of Alternatives, decision support analyses, and
cost estimating for 1) capital acquisitions, 2) strategic planning, and 3) major weapons
modernization programs. Within PA&E are teams dedicated to Analyses of Alternatives,
infrastructure, weapons, and developing modeling, tools, and policy in support of NNSA’s PPBE
and acquisition process. PA&E also acts as a focal point for education, collaboration, and
innovation; it leads the nuclear security enterprise-wide Cost Estimating and Analysis Group and
provides cost estimating and related analytical training to analysts and program management
teams across the enterprise (NNSA Office of Programming, Analysis, and Evaluation 2020).

As the U.S. Government continues to encourage Al adoption
across Federal agencies, PA&E is increasingly supporting the
NNSA’s development of Al-oriented planning and
programming and strategic priorities. However, as a
modeling shop, PA&E is also looking at Al as another tool in
the cost estimating toolbox.

Therefore, in the land of OzGPT, PA&E must wear two hats:
both as an office helping support the NNSA with cost
estimating of Al/machine learning (ML) capabilities, but also
as adopters of advanced techniques and modeling
capabilities, or simply put, using Al/ML for cost estimating.

Image 1: PA&E wears two hats (Google
Imagen 4 2026)

! Kansas City National Security Campus, Lawrence Livermore National Laboratory, Los Alamos National Laboratory,
Naval Nuclear Laboratory, Nevada National Security Site, Pantex Plant, Sandia National Laboratories,
Savannah River Site, and Y-12 National Security Complex.
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4 That Storm Didn’t Come Out of Nowhere, You Know

Al is often described as an unprecedented technological shift, both in difficulty to achieve and
potential impact on society. Yet many of the challenges surrounding its adoption are familiar.

Past technological transitions have
seen short-term solutions, delayed “We cannot escape the past, and we ignore it to our
great peril” - Dr. Dillamond (Chu 2024)

governance, fragmented investment,
and unclear accountability. History
shows that new capabilities tend to move faster than institutions need to prepare the workforce,
coordinate systems, and manage use. These examples are not intended to illustrate failure, but
rather highlight patterns of inefficiency, resistance, and costly course corrections, offering lessons
for the present.

The following comparative historical analysis serves to inform Al implementation strategy, not
provide a technology forecast. The historical examples will show that planning during
implementation is not a barrier to innovation, but a prerequisite for embedding these systems
into core operations while maintaining a competitive position in adoption. Looking back at how
earlier advancements were administered when institutions were prepared (or not), clarifies why
deliberate planning is essential for preparing institutions to support Al implementation from the
start.

Short-term solutions paired with delayed governance lead to what Karl Polanyi calls the “double
movement,” which describes the inherent tension between expansion of powerful economic or
technological systems and capacity of institutions to adapt and respond (Polanyi, 1944). In The
Great Transformation: Economic and Political Origins of Our Time, Polanyi illustrates how the
Industrial Revolution highlights what happens when technological capability scales faster than
social and institutional safeguards; industrialization reshaped work, markets, and how
communities are organized long before labor laws, sanitation systems, and regulatory frameworks
could respond (Polanyi 1944).

According to Polanyi, this institutional lag resulted in disruptions that became widespread and
politically unavoidable (Polanyi 1944). From this example, we learn that technological change
should not wait for institutions; however, the timing of institutional planning and response shapes
whether disruptions are contained or allowed to escalate.

Electrification altered industrial organization, not just energy supply. In Networks of Power:
Electrification in Western Society, 1880-1930, Thomas P. Hughes showed that electrification
succeeded not through technical innovation alone, but through the coordinated development of
technical standards, organizational structures, professional roles, and regulatory oversight
(Hughes 1993). Early electrical systems were fragmented, locally optimized, and incompatible,
relying heavily on individual ability rather than institutional reliability. Scale and safety appeared
only after standardization aligned and system components enabled interoperability. Hughes’s
analysis shows that infrastructure does not arise organically from experimentation; it requires
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deliberate coordination and institutional planning as systems grow. In the end, electrification
became transformative only when innovation and governance advanced together (Hughes 1993).

Unlike the evolution of the U.S. energy grid, which emerged through unintentionally fragmented
and uncoordinated development, the Manhattan Project was deliberately fragmented both
geographically and through technical approaches, while remaining centrally organized. As
outlined by Alex Wellerstein, “[the Manhattan Project] is commonly regarded as one of the most
successful, if controversial, mega-projects of the 20th century, bringing together scientific
expertise, industrial production, and military coordination to create an entirely new industry, and
new form of weaponry, in an unusually compressed timescale” (Wellerstein 2019).

The project decentralized execution, distributing efforts across various sites and universities
nationwide, with each perusing competing technological pathways to manage uncertainty
(Wellerstein 2019). The decentralized method of segmentation offered multiple benefits, such as
enhanced security and broader access to resources, reducing risk by enabling multiple
development avenues at once. This model of central coordination, built-in redundancy,
decentralized execution, and wartime urgency propelled the United States into a position of
unmatched scientific and industrial leadership, transforming it from a major power into a global
superpower and providing the foundation for American diplomatic dominance in the post-war
era.

When fragmentation is intentional and centrally coordinated, it can be a powerful mechanism for
managing uncertainty; conversely, when it is unintentional and lacks coordinating authority, it
often diffuses responsibility and accountability. This distinction is highlighted in “The Dynamo
and the Computer: An Historical Perspective on the Modern Productivity Paradox,” in which Paul
A. David notes that the major productivity gains from electrification were unable to materialize
until factories reorganized workflows around electric motors, a process that required an extensive
redesign of the plant’s layout, labor practices, and management structures (David 1990).

For example, introducing electric motors into factories merely replaced steam engines but did not
initially alter the organization of production (David 1990). The slow transformation is due to
organization and institutional inertia, not the lack of technical feasibility. David argues that
general purpose technologies take time to implement with early adopters often seeing costs
before benefits. Transformation requires investment, new business processes, and workforce
development. In this article, David is comparing the rollout of electricity to the computer in the
digitization era to show that early adoption often occurred without fully embracing new
capabilities, which often led to management mistakenly interpreting disappointing performance
as a failure of the technology itself, rather than a consequence of incomplete organizational
integration.

In the journal article "Beyond the Productivity Paradox: Computers are the Catalyst for Bigger
Changes," Brynjolfsson and Hitt later document enterprise digitization similarly to David’s analysis
of electrification, showing that early adoption of information technology (IT) did not immediately
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yield productivity gains. They found that investment in IT decentralized decision making and
increased organizational capacity but that these benefits depend on substantial complementary
changes in processes, skills, and management practices. In practice, digitization often proceeded
through localized, problem-driven adoption, contributing to data silos, fragmented systems, and
inconsistent enterprise architectures (Brynjolfsson and Hitt 1998).

Cloud computing emerged as a complementary system designed to resolve the fragmentation left
in the wake of the digitization era. Cloud computing consolidates data and developer spaces
while providing elastic computation within a shared platform with built-in governance and
security. While this lowers the barrier to entry and accelerates adoption, its inherent abstraction
creates the illusion that choices are easily reversible. In reality, strategic dependencies, escalating
costs, and governance commitments accumulate long before they become fully visible.

The speed at which our society is hurtling toward the technological shift brought by Al is not
unprecedented. We have navigated many transitions in the past. What is different is the
convergence of several historical failure patterns appearing simultaneously. The primary
challenge is not technical feasibility, but rather a combination of collective misalignment,
fragmented investments, delayed governance, reliance on short-term solutions, and unclear
accountability, which are all compounded by the urgency for fast paced adoption. We learned
from the industrial revolution that institutions must adapt while technology scales. Just as early
electric utilities struggled with low utilization when infrastructure outpaced coordinated demand,
Al systems today often exhibit low institutional utilization relative to their technical capacities.
Improving outcomes depends less on expanding raw capability than on coordinating use, roles,
and workflows. As seen in the Manhattan Project, complex mega-projects can benefit from
intentional redundancy decentralizing execution to spread risk across multiple technical paths
when the requirement for success is absolute.

Major societal transitions have rarely, if ever, unfolded in calm or controlled conditions.
Institutions must often act amid uncertainty, political pressure, and incomplete or conflicting
information. The lesson from these historical cases is not that change should wait for institutions
to be fully prepared, but that institutions must remain adaptable, able and ready to respond as
conditions evolve while steadily building the structures, skills, and safeguards needed to support
what comes next.
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5 A Lay of the Land: Federal Al Policy and the NNSA

5.1 We Are Not in Kansas Anymore

In late January 2025, on the heels of Inauguration Day, the White House published Executive
Order (EO) 14179, “Removing Barriers to American Leadership in Artificial Intelligence” (The
White House 2025). The premise was simple: to ensure the United States’ Al dominance, the
government had to expedite innovation and remove roadblocks to implementation wherever
possible.

To facilitate this, the EO mandated the development of an Al Action Plan. Published in July 2025,
the plan consisted of three pillars: 1) accelerate Al innovation, 2) build American Al infrastructure,
and 3) lead in international Al diplomacy and security (The White House 2025).

The Action Plan expanded on the expectations outlined in EO 14179, with particular focus on
enabling Al adoption across Federal agencies, not just through improving access but also through
ensuring  organizational readiness.
Though the DOE was not specifically

mentioned by name, the Plan’s focuson  “|t is the policy of the United States to sustain and
grid resilience and semiconductor enhance America's global Al dominance in order to
manufacturing suggested that the DOE ~ Promote. human .ﬂour|shingz economic

competitiveness, and national security.” (The White

would serve as a key player in the
execution of this Plan (The White House
2025).

House 2025)

Peace Through Atomic Strength #°, US. DEPARTMENT N l' Sfl

 ENERGY




Presented at the ICEAA 2026 Professional Development & Training Workshop - www.iceaaonline.com/nfk2026

International Cost Estimating and Analysis Association

2026 Professional Development Workshop

Accelerate
Al Innovation

Remove Red Tape and Onerous Regulation
Ensure that Frontier Al Protects Free Speech
and American Values

Encourage Open-Source and Open-Weight Al
Enable Al Adoption

Empower American Workers in the Age of Al
Support Next-Generation Manufacturing
Invest in Al-Enabled Science

Build World-Class Scientific Datasets
Advance the Science of Al

Invest in Al Interpretability, Control, and
Robustness Breakthroughs

Build an Al Evaluations Ecosystem
Accelerate Al Adoption in Government

Drive Adoption of Al within the Department
of Defense

Protect Commercial and Government Al
Innovations

Combat Synthetic Media in the Legal System

Build American
Al Infrastructure
(=

s

Create Streamlined Permitting for Data
Centers, Semiconductor Manufacturing
Facilities, and Energy Infrastructure while
Guaranteeing Security

Develop a Grid to Match the Pace of Al
Innovation

Restore American Semiconductor
Manufacturing

Build High-Security Data Centers for Military
and Intelligence Community Usage

Train a Skilled Workforce for Al Infrastructure
Bolster Critical Infrastructure Cybersecurity
Promote Secure-By-Design Al Technologies
and Applications

Promote Mature Federal Capacity for Al
Incident Response

Lead in International
Al Diplomacy and Security

5

e Export American Al to Allies and Partners

e  Counter Chinese Influence in International
Governance Bodies

e Strengthen Al Compute Export Control
Enforcement

e Plug Loopholes in Existing Semiconductor
Manufacturing Export Controls

e Align Protection Measures Globally

e  Ensure that the U.S. Government is at the
Forefront of Evaluating National Security Risks
in Frontier Models

e Invest in Biosecurity

Figure 1: Adapted from “Winning the American Race: America’s Al Action Plan” (The White House 2025); emphasis added by authors
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5.2 Sounds Like Magic: Implementing Federal Al Policy at DOE/NNSA

In November 2025, the White House and the DOE announced “Genesis Mission,” a $320 million
program, jointly led by the DOE Office of Science and the White House Office of Science and
Technology Policy (The White House 2025, Department of Energy 2025). As of February 2026,
Genesis Mission reports 52 private collaborators including Anthropic, Google, Microsoft, NVIDIA,
Nokia, OpenAl for Government, and Hugging Face, as well as academia and the national security
laboratories.

In alignment with the EO and Al Action Plan, the Genesis Mission centers around three key
priorities: 1) U.S. energy dominance, 2) advancing discovery science, and 3) ensuring national
security. With these in mind, Genesis aims to “develop an integrated platform that connects the
world's best supercomputers, experimental facilities, Al systems, and unique datasets across
every major scientific domain to double the productivity and impact of American research and
innovation within a decade” (Department of Energy 2025).

November

( PRESIDENTIAL ACTIONS )

REMOVING
BARRIERS TO 9 A
AMERICAN ' LAUNCHING THE GENESIS MISSION
LEADERSHIP Wirning the Race o
IN ARTIFICAL AMER]CA’S @ Genesis Mission

INTELLIGENCE ATACTION PLAN

EXECUTIVE O

Accelerating American Science
Through Al Innovation

Janu 25

{6} US. DEPARTMENT of ENERGY

2025

Figure 2: High-level Al policy announcements in 2025

One month after announcing Genesis Mission, the DOE Office of the Chief Information Officer
released DOE Policy 203.1, “Use of Generative Artificial Intelligence,” which provided direction on
the expected behavior of DOE Federal employees and contractors using generative Al, such as
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reporting requirements, legal implications, and the handling of intellectual property and sensitive
data (Office of the Chief Information Officer 2025). Together these visions, goals, and policies
provide direction and guardrails for the NNSA; however, the space for implementation is still vast
and needs further refining for each organization.

Refer to Figure 3 for a high-level overview of authorities applicable to NNSA activities.

All Federal Agencies, including DOE/NNSA

AUl DOE Elements, including NNSA

Executive
Orders (EO)

DOE Policies (DOE P)

DOE Orders (DOE O) NNSA .
. . NNSA Administrator’s DR Bu;lness
OMB Circulars NNS&;%l;mes Supplemental I Communications P?g:égﬂ?egs
& Memos DOE Guidance* Directives (SD) and Decisions (BOP)

(DOE G)

*Note: DOE guidance is non-binding; additional caveats to contractors apply

Figure 3: High-level overview of authorities.

5.3 Did Digital Transformation Walk So Al Could Fly?

Prior to publishing the Al Action Plan and DOE officially announcing Genesis Mission, NNSA began
writing its own NNSA Al Strategy and Implementation Plan. At the time, there was no centralized
technical resource for Al initiatives and Al funding. These were either implemented through Al
crosscuts, which are coordinated multi-program planning efforts, or under the umbrella of digital
transformation (DT), another crosscut with its own strategic direction governed by the Digital
Transformation Senior Steering Group (DTSSG)? (Figure 4). Centered on NNSA-specific mission
and functions and the call to action outlined in EO 14179, NNSA’s Al strategy sought to provide
coordinated high-level priorities and strategic direction for NNSA (The White House 2025).

2 For a review of DT efforts at NNSA, refer to Hartley et al. (2025).
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Table 1: Strategic imperatives and foundational pillars from NNSA Al Strategy and Implementation Plans (draft)
(National Nuclear Security Administration 2025)

Foundational Pillars
X 1) Al-Ready Workforce

Strategic Imperatives

1) Al for Nuclear Security

2) Al for American Innovation Dominance
3) Enterprise Al Infrastructure

Importantly, the NNSA Al Strategy tied
Al directly to its underlying mission,
outlining its priorities through a matrix
of strategic imperatives to drive
mission and foundational pillars to
enable Al excellence (Table 1). An
emergent theme of this strategy
document was that Al is only as good
as its foundations — and NNSA’s
foundations are still under
construction. The DT challenges of the
past decade did not suddenly melt
away just because Al entered the
conversation. Al cannot magically
solve the problems that DT was
already trying to fix — although it may
help to jumpstart some areas.
Furthermore, even prior to Al
implementation, DT had been fighting
an uphill battle against the nuclear
security enterprise’s posture of strong
risk aversion. Protecting data — a vital

2) Al and Data Governance
3) Al for Mission Enablement

PRIDE Case Study

DT efforts and the associated
growing pains at NNSA are perhaps
best exemplified by the Product
Realization Integrated Digital
Enterprise (PRIDE) Program, which
was established in fiscal year (FY)
2007 "“to develop and deploy a
modernized, integrated suite of
enhanced information technology
(IT) capabilities to securely deliver
weapons product life-cycle
information to users across sites.” At
first, by the end of FY 2008, PRIDE
had turned into over 100
subprojects and in 2010, a DOE
Office of Inspector General (OIQ)
report determined that PRIDE was
“not well-planned and adequately
managed as an IT investment,”

goal -  often  disincentivizes largely due to a schedule slip and a
investments in enterprise-wide 20 percent cost overrun. The OIG
analytical assets, as provided recommendations for

compartmentalization and protection
of security and proprietary
information conflict with goals of
transparency, availability, and

corrective action, and today, PRIDE
is a successful program (Office of
the Inspector General 2010).
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DIGITAL ENGINEERING TRANSFORMATION
Figure 4: DTSSG DT integration efforts as of April 2025 (National Nuclear Security Administration 2025)

accessibility. This means data management tool acquisition choices must occur at an office-by-
office level. This fragmented decision space contributes to a digital landscape comprised of
fragmented data assets. Each program office must act as the owner and arbiter of data quality,
data security, and data governance.

Overall, the security posture and proprietary concerns mean that data integration challenges in
the nuclear security enterprise are by design. The new emphasis on Al at NNSA is a challenge and
an opportunity: with respect to NNSA’s data management practices, will Al be the Wicked Witch
of the West — inherently evil, breaking norms without regard to authority, or will it be Elphaba
— who was threatening because she showed a new way of doing things, breaking the status quo,
and challenging traditional norms? By employing a clear Al strategy, PA&E intends to ensure the
latter, using more integration of data to improve decision making without compromising security
or proprietary data.

In the case of the NNSA, the issue of fragmented decision making is further compounded by its
semi-autonomous nature within DOE and its relationship with the contractor-operated LPS. For
example, NNSA maintains its own Office of the Chief Information Officer separate from the DOE’s
Office of the Chief Information Officer. In addition, the DOE Office of Science houses the stand-
alone Office of Artificial Intelligence and Quantum. Not only does each organization make its own
investment decisions, but at NNSA, Al programmatic investment occurs at the program office
level. Likewise, while each individual LPS has made investments and strides in Al/ML, Al decision
making and investment across the nuclear security enterprise remains unintegrated.
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It is common for enterprises that are just Central Al technical resource
starting their Al maturity journey to lack a
central technical resource. The General
Services Administration (GSA) Al Center of
Excellence (CoE) recommends that

AN

Integrated product

government  agencies centralize Al Integrated agency team team (IPT)
technical resources but embed Al talent Security Procurement Al pracitioner
across the agency at the Integrate product ﬂ e a

team level as illustrated in Figure 5. @ s Mission a ‘ i
Specifically, the CoE recommends the ‘
following: e Software engineer

e “Embed Al professionals in the mission . 4
€ protessionals € SS10 Figure 5: The GSA Al CoE recommends government agencies

centers and program offices, but they  maintain a central Al technical resource (General Services
should have access to a one-stop- Administration Artificial Intelligence Center of Excellence

. n.d.)
shop for Al tools and resources in a

central Al resource.”

e “The central Al technical resource provides technical and infrastructure support as well as
access to legal, security, and acquisition support for Al professionals in the mission center and
program office to succeed in Al adoption efforts.” (General Services Administration Artificial
Intelligence Center of Excellence n.d.)

Because of the lack of a central technical resource,
DOE. and NNSA are experienc.ing softw.are as a Did they have brains or knowledge?
service (SaaS) sprawl?, leading to piecemeal Don't make me laugh!
acquisition of Al solutions with varying levels of They were popular!
capability (Table 2). Several of the solutions are - Glinda (Schwartz 2003)
chatbots that sit on top of an already existing
database or system. While individually useful to
pull information from a data source, these bots fail to solve the larger problem of gleaning
insights across data sources, thereby merely reinforcing the data stovepipes that currently exist
and not contributing toward NNSA'’s strategic goals toward organizational readiness.

Having an Al strategy provides a framework for PA&E to consider its own goals and objectives and
ensure that they align with and directly support NNSA’s higher level strategy. And despite claims
of unprecedented times, there is a long history of technological innovation that provides ample
opportunities from which to learn. In doing so, PA&E aims to minimize risks and encourage

3 SaaS-sprawl is “...the unchecked proliferation of SaaS adoption and use within an organization...[and it] can
contribute to many negative outcomes including wasteful spending, inefficient workflows, data silos and
security risks” (Nosowitz and Goodwin 2025).

2 U.S. DEPARTMENT ' 2’0,‘

of ENERGY

National Nuclear Security Administration




Presented at the ICEAA 2026 Professional Development & Training Workshop - www.iceaaonline.com/nfk2026

International Cost Estimating and Analysis Association
2026 Professional Development Workshop

successful and sustainable long-term implementation of Al and provide a framework from which other cost shops in agencies that are
in similarly early stages of Al maturity to draw.

Table 2: Current enterprise-level Al tools available to NNSA users on Headquarters unclassified systems.

Features Available to Non-admin NNSA Users
Chat API
Connects to _/ Agentic
Question- Access to

Datab Al
atabase Answer (QA) LLMs

Data
Engineering/Al/ML
Pipelines

Tool/Vendor

Main Capability

Joulix General Chat/QA, Single
DOE-CIO Document Querying, et No Yes No No No
Google Cloud Platform (GCP) Querying
cetera
Structured and
WALT D
, DOE-MA Unstructured Data PARS Yes No No No
Microsoft Azure Querying/
Chatbot
Structured and
. Unstructured Data BUILDER,
Bernie NA-90 . Yes No Beta No
Querying/ FIMS, G2
Chatbot
SAFER/VAPER/PULSE
NNSA Data Analytics NA-ESH/NA- | Document Generation
v / ) . / Multiple No No No Yes
Platform 90/NA-40 Data analytics
Palantir Foundry
User-
JUCE/NA- | Chat/QA on documents/ .
Ask Sage . . .| controlled via Yes Yes Beta No
IM-30 Limited API functionality AP
Quanta Databricks on Data Engineering / User-
DOE-CIO controlled via Yes Yes Yes Yes
Amazon Web Services (AWS) Al/ML Pipelines e
Microsoft Copilot DOE-CIO App-integrated Chatbot No Yes No No No

**Note: This is a working list based on available information and is subject to change
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Risky Business

Al risk management is a growing field that applies risk management principles to the
development, testing, and deployment of trustworthy Al systems. One of the most
overlooked Al risks is organizational readiness or Al readiness, which requires, at a minimum,
an Al-ready workforce, Al-ready data, and enabling infrastructure. DOE/NNSA’s history of
segregated authorities and systems has led to data silos and duplicative processes. Pushing
for Al implementation without fixing those underlying conditions risks introducing
redundant tools sitting on top of the siloed data, additional redundant attempts at custom
tooling, and potential increased risks associated with that such as shadow IT, data spillage,
and redundant labor and software/hardware costs. Without a strategy in place, Al efforts
can exacerbate many of the risks that already exist at NNSA.

Fragmer!ted Duplicative Effort
Authority

Redundant

Risk Aversion Data Silos Tools and Systems

Limited Portfolio
Management

Data Spills

Figure 6: Without a strategy in place, Al efforts may exacerbate the risks that already exist at NNSA
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6 Building the Road to Oz

6.1 A Road Unpaved

PA&E recognizes that Al/ML has the potential to enhance operational effectiveness, improve
decision making, optimize resource allocation, and strengthen national security and defense.

Yet implementation requires rigor and validation. PA&E is
neither living in a bubble, ignoring Al adoption’s risks and
limitations, nor letting these concerns halt progress. So how
can PA&E push for innovative change while still maintaining
the cost estimating community’s culture of evidence-based
decision making? In many ways, PA&E is in a unique position
at NNSA, not just because of its dual role within the
organization but also because the road to Al adoption is still
under construction.

PA&E is cautiously eager to achieve the gains promised by Al,

Figure 7: Al at NNSA is still under DUt @s the enterprise digitization revolution of the late 20t

construction (Google Imagen 4 2026) century showed, we cannot effectively use Al if the underlying

infrastructure (data and systems) and resources (people) are

not equipped for it. Thus, the first step is to ensure that PA&E is Al-ready. PA&E codified its
understanding of Al-readiness in a strategy document focusing on three components:

1) Al-ready workforce.
2) Al-ready data.
3) Access to the right Al capabilities.

To quote Morris Chang, founder and former Chief Executive Officer of Taiwan Semiconductor
Manufacturing Company (TSMC), “Without strategy, execution is aimless. Without execution,
strategy is useless.” With this in mind, PA&E’s Al strategy includes a near-term (two-year)
implementation plan. The immediate two-year time period is sufficient for PA&E to familiarize
itself with Al capabilities and to pilot-specific use cases, while staying flexible to changing political
directives and commercial and industrial capabilities. The lessons learned from these pilot
projects will inform future strategic plans.

Thankfully, PA&E is not building this road alone. PA&E contributed to the aforementioned NNSA
enterprise Al strategy where appropriate and ensured PA&E’s internal strategy maintained
alignment with broader enterprise objectives.
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6.2 If 1 Only Had the Nerve

To challenge the status quo requires courage but it is necessary
for change to occur. Before change can occur, one must identify | could show my prowess
where change is required and why. Consequently, PA&E’s Be a lion, not a mouse
strategy begins with an overview of problems that must be IfI'only had the nerve
overcome for an Al rollout to succeed. In addition to the known ) “The prardly

] ) o Lion(Fleming 1939)
problems already described, a risk averse culture; data siloing;
and a lack of clear, central direction, there is another set of
challenges requiring DT of the nuclear security enterprise, such as aging infrastructure and legacy
system integration (Hartley, et al. 2025). Together these problems manifest in NNSA as SaaS
sprawl, which compounds through new acquisition of Al tools sitting on top of these disparate
systems. Failure, or even delay, to recognize and address institutional obstacles leads to
compounding challenges that force organizations into a reactive posture, just as occurred during
the Industrial Revolution. PA&E aims to lean into our nuclear technology heritage and bravely,
but deliberately, embrace the risks with careful planning and governance.

6.3 If 1 Only Had a Brain

The Scarecrow felt he lacked a brain, which he hoped could give him greater reasoning and
explanatory power. We later discover that he had that ability all along, but as a new scarecrow
he lacked self-awareness of his own limitations and wasted a lot of time looking for what was
already there. Not wanting to make the same mistake,
PA&E has taken the time to lay out its vision and strategic

priorities for Al so that it can recognize its successes and Gosh, it would be awful pleasin’
To reason out the reason

For things | can't explain

As captured in the strategy, “[t]o meet the ongoing and -The Scarecrow (Fleming 1939)
future needs of the Nuclear Security Enterprise, PA&E’s
vision for the next decade is to use emerging
technologies including Al tools to make the NNSA Office of Management and Budget a gold
standard analytical powerhouse and a trusted analytical resource on Al and machine learning
(ML) adoption” (NNSA Office of Programming, Analysis, and Evaluation n.d.). The vision is fleshed
out into five strategic priorities:

failures as they occur.

Strategic Priority #1: Data-conscious, Al-ready workforce development will enhance PA&E’s
ability to improve and grow the skillset of PA&E’s teams to better recognize appropriate data
quality and deliver high-quality programming and analytical services. This workforce
development will include data management and Al literacy® training for users both within PA&E
as well as others outside our organization who work with PPBE data. PA&E trainings will include

4 The ability to understand, use, monitor, and critically reflect on Al applications without necessarily being able
to develop Al models (Long and Magerko 2020, Ng, et al. 2022).
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a mix of didactic, hands-on, and experiential opportunities. A data-conscious, Al-literate
workforce is key to countering the veneer of objectivity, which characterized the era of Big Data®.

Strategic Priority #2: High-quality, accessible data will enhance PA&E’s management, collection,
and use of data to develop and deliver more robust programming and analytical services. PA&E
will work with other organizations to establish clear enterprise-wide data governance that
eliminates data silos while respecting security controls. Internally, PA&E will ensure that its own
data aligns with FAIR principles: findable, accessible, interoperable, and reusable.

Strategic Priority #3: NNSA enterprise PPBE ontology will enhance PA&E’s ability to sift through
available data more effectively to develop and deliver more robust programming and analytical
services. Data organization, metadata tagging, and Al-enabled tools (e.g., retrieval-augmented
generation) will facilitate access to NNSA-wide accessible data and provide a foundational
structure for tool and model development.

Strategic Priority #4: Tools and model development will enhance PA&E’s ability to develop and
prioritize tools and models with multiple use cases, including feature discovery, predictive
modeling, and project categorization. PA&E’s modeling team will prioritize and oversee all Al tool
and model development and use so that PA&E can effectively progress, deliver, and complete
needed tools and models to support programming and analytical services, while ensuring that
analytical products align with Government Accountability Office best practices to be
comprehensive, accurate, credible, and well-documented.

Strategic Priority #5: The Unified Data Platform will enhance PA&E’s ability to integrate and
accelerate the previous strategic priorities and activities, so that PA&E can more readily (as
needed) scale and tailor Al capabilities for programming and analytical services. PA&E will partner
with others in the agency to develop a unified platform that links disparate data sources into a
single one-stop-shop for authoritative FAIR data.

One key thing to note is that PA&E’s Al strategy actually says very little about specific Al tools and
models, which are only mentioned in one out of the five strategic priorities. As the adage goes,
“garbage in, garbage out,” and so PA&E’s primary objective is to reduce the garbage in by focusing
on data quality and workforce training. Even if Al tool and model development fails to pay
dividends for PA&E (the evidence of return on investment in other organizations is mixed), this
effort will still yield benefits in the form of improved data collection, sharing, and organization
(Cook 2025). This should also help to reduce the risk of vendor lock-in (as seen in cloud
computing) by ensuring that PA&E, not any vendor or commercial product, is responsible for
constructing the foundations of PA&E’s Al/ML workflows.

5 “Big data refers to massive, complex data sets that traditional data management systems cannot handle.
When properly collected, managed and analyzed, big data can help organizations discover new insights and
make better business decisions” (Badman and Kosinski n.d.).
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6.4 If | Only Had a Heart

If the heart is the engine that powers the body to keep the lifeblood moving, then the heart of
PA&E’s Al strategy is the Implementation Plan. The plan includes time-phased goals, objectives,
and key performance indicators (KPIs), which map to the
five strategic priorities. Broadly speaking, PA&E’s goals and

objectives break down into the following types of activities: ~ When a man's an empty kettle
He should be on his mettle

e Host and/or attend data management and Al And yet I'm torn apart
training sessions. Just because I'm presumin'
e Conduct a study to map data governance landscape That | could be a human
. . If lonly had a heart
across the enterprise and report findings. “The Tin Man (Fleming 1939)

e Develop and document metadata tags and a file

hierarchy that conform to PA&E’s PPBE ontology,
then tag and organize files.

e |Issue guidance with respect to FAIR data management and information security, with
individual compliance requirements.

e Host or join meetings with other organizations on the topics of data governance,
information security, data lakehouses®, and Al platforms.

e Define an evaluation rubric/matrix for selecting an Al platform, evaluate the options, and
provide recommendations/proposals to leadership.

e Prototype and deploy Al tools.

KPls provide key measures and deadlines for each objective, and where possible, PA&E leverages
existing activities already underway to avoid reinventing the wheel. As the larger Al landscape
continues to evolve, PA&E will use the strategy to provide clear actionable direction while
remaining agile and adaptable to new opportunities and challenges. Throughout the end of the
two-year timeframe, PA&E will measure its progress toward the defined goals and objectives,
while simultaneously evaluating opportunities for realignment and continuation into future years.

6 “A data lakehouse is a data platform that combines the flexible data storage of data lakes with the high-
performance analytics capabilities of data warehouses. Data lakes and data warehouses are typically used in
tandem. Data lakes act as a catch-all system for new data, and data warehouses apply downstream structure to
the data.” (Jonker and Gomstyn n.d.)
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7 Challenges and Lessons Learned

PA&E started developing its Al Strategy and Implementation Plan in May 2025. The fact that
higher level strategic direction in Al was concurrently underway acted both as a constraint and an
opportunity for the office, providing the team opportunities to contribute to higher level decision
making while still focusing on office-level critical goals and objectives. As of January 2026, the
NNSA Al Strategy remains under development. Still, in line with PA&E’s posture to move with
cautious optimism, PA&E continued to finalize its internal strategy. Now, PA&E is ahead of the
game at NNSA since one of the key points in the draft NNSA Al Strategy was that offices submit
their own implementation plans within 90 days of signature.

8 Conclusion and Next Steps

The inundation of Al technology can feel like an attack by flying monkeys. While NNSA dodges
threats and uncertainty, the all-knowing voice behind the curtain continues to boast the Al’s
infinite praises. Yet history shows that prior innovations also overwhelmed our predecessors with
similar promise and danger during their implementation phases. PA&E takes confidence that we
can manage the same using our Al Strategy and Implementation Plan.

PA&E’s implementation plan for Al adoption aims to make our team ready to implement Al and
use it appropriately with reasonable expectation and without fear but only warranted caution.
As history demonstrates, PA&E will soon need to address not merely using Al but using it well.
Therefore, the next stage of the PA&E Implementation Plan (starting FY 2028) will focus on
measuring utilization and alignment. With that in mind, we will focus on ensuring that NNSA Al
capabilities are rigorously vetted and transparently and appropriately used to inform real
decisions. Overall, as PA&E progresses along the yellow brick road to Al implementation over the
next two years, the office will be primed to help NNSA Headquarters lay down the bricks along
the way to achieve Al maturity and readiness.
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Al Artificial intelligence

CoE Community of Excellence

DOE Department of Energy

DT Digital transformation

DTSSG Digital Transformation Senior Steering Group

EO Executive Order

FAIR Findable, accessible, interoperable, and reusable

FY Fiscal year

GSA General Services Administration

IT Information technology

KPI Key performance indicator

LPS Laboratories, plants, and sites

ML Machine learning

NA-MB-90 National Nuclear Security Administration Office of Programming,
Analysis, and Evaluation

NNSA National Nuclear Security Administration

0IG Office of Inspector General

PA&E National Nuclear Security Administration Office of Programming,
Analysis, and Evaluation

PPBE Planning, Programming, Budgeting, and Evaluation

PRIDE Product Realization Integrated Digital Enterprise

Saa$S Software as a service
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