
Department of Energy
Project Management Workshop

20
16

“Enhancing Project Management”

Uranium Processing Facility
Dale Christenson

Presenter
Presentation Notes
Good morning.  Thanks for the opportunity to discuss the UPF project, one of three MSAs in the NNSA, and one of xx MSAs in the DOE.  Two years ago, John Eschenberg shared the challenges associated with MSA, or Mega Projects.  Due to their size, complexity, cost, and duration, many factors can prevent successful completion.  Over the past decade, we have seen many examples of not meeting the expectations originally identified for the project.  Whether it is the increase in cost, or timely delivery, or a total change in mission need.  These projects are unique and present unique opportunities.  But there are many things we can learn from the challenges of the past.  I would like to share some of the steps we are taken as a result of lessons from other MSAs, projects, as well as on UPF, and how we might be doing some things a little differently than other DOE projects.	Challenges:Stable and sufficient fundingEscalationChanging requirementsChanging expectationsChanging designOptimism bias in schedules and estimatesFor nuclear work, the atrophy of the vendor base
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• Mission Need
“Provide safe, efficient, and secure enriched uranium 
processing and storage within the Nuclear Weapons 
Complex to meet the mission of the U.S. Department 
of Energy’s National Nuclear Security Administration” 

• Revised CD-1 approved in June 2012
– Build a capability sized UPF to replace Building 9212 

enriched uranium capabilities
– Updated cost range to $4.2B to $6.5B
– Included $2B of contingency
– Use a build to budget acquisition strategy

Project Background

Presenter
Presentation Notes
The UPF mission need was approved in 2004, and has only increased over the years.  The mission need is driven by the aging nuclear weapons infrastructure at Y-12, and many of the facilities built during WWII.  UPF is the second of two MSAs originally envisioned to modernize the EU infrastructure at Y-12 – following the HEUMF.  EU operators currently work in facilities that are maintenance challenges, and has been put on life support through GPPs, and the NFRR line item completed this past year.  The facilities obviously are not built to current codes and standards.  Many external reviews, to include the Perry Commission have reiterated the need, and UPF is one of the top infrastructure priorities for NNSA.  UPF range was adjusted in June 2012 to align with current forecast estimatesThe scope of UPF was altered to focus on replacing most significantly deteriorated facility first. Building 9212 Over 70 years old Defined deferred scope associated with other Y-12 enriched uranium facilities, but kept space in UPF design concept Approved by S-2 with a  build to available budget strategy
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• Space / Fit Risk Realized 
– Facility too small based upon mature equipment design
– Increased cost by ~$500M and one year delay

• Commodity and Design Cost Increases
– Mature design revealed increases in facility commodities
– Increased project cost by ~ $1 Billion

• Budget Control Act Cost Increases 
– Sequestration reduced projected funding
– Increased project cost by ~ $2 Billion

• NNSA Evaluation and Decision 
– NNSA projected cost range to be $10B to $12B
– NNSA recommended alternative design approaches

Project Challenges

Presenter
Presentation Notes
Since the CD-1 was revised in 2012, there have been a number of challenges to the project plan.As design matured, it became apparent that the process equipment would not fit into the facility as designed.  In order to do so, the facility would have to go up and out.  The problem originated by locking down the facility size before any substinanitive design of the process equipment was completed, and not having an adequate change management process of the facility space.  Story:  Early challenges on the size of the facility – Beckner ReviewAfter identifying a design fix to the space challenge, and design continued to mature and we began to develop the baseline estimate, the overall commodity increases, as well as corresponding design increases, indicated that our earlier range would be increased by an additional $1 billion.  The project had stopped tracking quantities on a monthly basis and were not developing periodic cost estimate update.  Today, we are doing both, and providing real time indications of how our commodity numbers are changing as design progresses, and making design decisions to minimize or decrease quantity changes.In addition, the funding for the project was impacted by reduced funding profiles that the revised CD-1 estimate was based upon.  As we all know, short funding causes increases in durations, and for large multi-year projects, these have a compounding effect due to escalation.  For a multi-billion dollar projects, the impact can easily exceed a billion dollars.Based upon these numbers, as well as a budget estimate performed by the DOD CAPE, the estimated cost of UPF was determined to be greater than $10B.  NNSA determined that an alternative approach needed to be considered.
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• NNSA committed to achieving 90% design 
completion prior to establishing UPF baseline 

• As design matured, and updated estimates are 
developed, costs monitored against CD-1 range

• NNSA leadership allowed an opportunity to 
make adjustments 
– Adjust program requirements 
– Consider alternative design approaches
– Execute build to budget strategy
– Charter a Red Team to review and validate changes

NNSA’s Design Policy

Presenter
Presentation Notes
At this point, I want to pause just a moment to discuss the commitment the NNSA Administrator made on UPF.  He committed to not baseline the project until the design was 90% design complete in the 2011 NNSA Strategic Plan.  This provided a specific design status to design maturity concept in DOE O 413.3B.  NNSA further defined the meaning of what 90% design complete in August 2012.   The was a significant departure on how NNSA, and the Department approached MSAs, and any capital line item.  CD-2 was often obtained at the end of preliminary design, and CD-3 was granted prior to completing design.  The net effect was establishing a commitment to major stakeholders upon preliminary information, and the construction was started to allow major projects to get started.  This has not ended well for many projects, not just NNSA or DOE.So in addition to the commitment not to baseline, NNSA commitment to 90% design complete before starting nuclear construction.  NNSA’s 90% design policy was incorporated into the Secretarial policy in July 2015.What this allowed NNSA leadership to do was make the adjustment to the UPF design approach, without impacting the project baseline, and as important, not having to alter the configuration of a facility where the construction has already begun.
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Original Design Approach 
- Single Building

Revised Design Approach
- Multiple Buildings

Design Concept

Presenter
Presentation Notes
For UPF, this is what it allowed us to do.Go from a single facility approach, to a multiple facility approach.In the single facility approach as defined at the revised CD-1, only the process equipment replacing capabilities from building 9212 would be replaced.  The space for two other major facilities that housed machining, assembly, disassembly, and quality evaluation would be included in the building.  That meant that the facility was designed with the final configuration and material quantities – and the safety and security systems would need to be put in place for the original design of UPF.  The new design would not include the space for the other two facilities, and only had to account for the materials that would be included in replacing the 9212 capabilities.As an example of this change.SQFT for most secure space went from 650K sqft to 250 sqft.
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• Allows tailoring of safety, security, and quality 
requirements by building

• Maximizes execution flexibility to achieve 
construction and startup

• Takes maximum advantage of existing process 
design

• Aligns with revised program requirements

Revised Design Approach
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Requirements
De

fin
ed

Uranium Mission Requirements
UPF Program Requirements Document
UPF System Requirements Document
Validated Design Agency Requirements
Code of Record

De
riv

ed

Safety Design Strategy
Security Requirements Document
Operations Requirements Document
Design Criteria

Requirements Identification

Presenter
Presentation Notes
Uranium Mission Requirements – developed by the UPM.  The UPM was a position created following the NNSA Chartered Red Team review.  This position is the commodity manager for Uranium.The PRD is a document used by NNSA to define the requirements for the different NNSA programs that UPF supports.  Defense, Nuclear Non-Proliferation, and Naval Reactors.  Defines high level throughput.The SRD defines the functional requirements from the PRD.Explain the rest.  
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• Design Code of Record (COR)
– Approved by the FPD
– Under NNSA Configuration Control

• Senior Management Change Control Board
– Chaired by UPF FPD
– Participation by Field Office, Project Office, and Project

COR Change
•NNSA or Project 

Originated

SMCCB
•NNSA  and UPF 

Membership

Updated 
Design 
Criteria

Requirements Stability

Presenter
Presentation Notes
Major risk to MSAs is the instability in requirements.  It has been characterized by an assailment on a large projectThe SMCCB drives senior leadership involvement in each of the evolutionary changes that will occur over the life of a MSA (10 years).Requires an evaluation of these changes, and drives the right level of involvement in the decision making process.Changes that impact thresholds on the PEP will be elevated as appropriate to the HQ program and office.
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• Aligned with DOE Order 413.3B and S-1 Project 
Management Policy

– Phased approach to execution using subprojects
– Nuclear subprojects will complete 90% design before 

baselining (CD-2) 
– Independent Cost estimates/reviews will be 

performed for all subprojects
– Technology Readiness of TRL 7 prior to CD-2
– Annual Peer Reviews
– Design Management Plan for project engineering 

and design efforts to achieve CD-2 fully baselined

UPF Project Execution Strategy
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UPF Design

• Design Management Plan
₋ Defines all activities to 

complete design
₋ Identifies all activities to 

achieve CD-2/3
₋ Over 11,000 activities in the 

schedule
₋ Performance tracked using 

Earned Value metrics
₋ Technology Readiness 

activities fully integrated 
into the schedule

Presenter
Presentation Notes
Consistent with DOE Order 413.3B and Secretarial policy, the UPF project has developed a DMP.Story:  Size of design effort demands a baseline - $900M is a MSA unto itself!Story:  Microwave Prototype.  Fully integrated system, loading glovebox, magnamotion, bottom loading furnace, the microwave, the cooling chamber necessary to achieve TRL 7Requires full integration with the Program Manager and Weapons laboratoriesActivities are fully integrated into the DMP schedule, holding PDRD activities and organizations accountable for performance.  A development PM assigned to track and reportFinal product will validate technology, but also an outstanding tool for testing, training, procedure development, OJT, improving success during startup and ORR

http://www.msquaredstrategies.com/department-of-energy.htm
http://www.msquaredstrategies.com/department-of-energy.htm


• Preliminary documents approved by risk 
acceptance official (Site Office Manager)
– Safety Design Strategy, Conceptual and Preliminary 

Safety Design Report
– Preliminary VA and Material Control / Accountability 

Plan

• Design changes reviewed for safety and security 
impacts and interfaces

Safety and Security Integration
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Technology Readiness

TRL 7
Complete
Aug 2017

Huntsville, Al Oak Ridge, TN
Microwave / Glovebox Testing with Copper Microwave / Glovebox Testing with 

Depleted- Uranium (DU)

Design Complete
Oct 2015

MPB CD-2/3
Submittal
Sept 2017

Cu Testing 
Start

April 2016

DU Testing 
Start

Aug 2016

Microwave Casting System Model Microwave Glovebox Fabrication
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UPF Phased Execution Schedule

Presenter
Presentation Notes
Consistent with DOE Order 413.3B and Secretarial policy, the UPF project has been phased.Early focus on completing design, and the corresponding safety analysis documentation.  The 90% design commitment prior to baseline impacts some of the milestones identified in DOE STD 1189.  The PSDR is a requirement for CD-2, but with this occurring at 90% design, the project must drive this at the time of completing preliminary design.  In addition, with design being essentially complete at CD-2, it drives CD-3 to be completed concurrently, as well as the corresponding PDSA.Early site work is evaluated for risks associated with design, and documented in Limited Work Authorizations.Each Subproject has a defined CD-2/3/4Requires clearly defined interfaces between the subprojects.
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West borrow
~5 miles

Haul road

Bear Creek Road 
bypass

Sediment Basin 6

Site Readiness

Site Readiness Subproject
• Road Work

o Haul Road
o Bear Creek Road Bypass

• Civil Work
o Sedimentation Basin 6
o Sanitary Sewer (Limited)
o Jack and Bore
o Grading
o West Borrow
o Wet Spoils
o Potable Water Line

CD 4 – February 2015

Presenter
Presentation Notes
For historical perspective on Site Readiness:Site Readiness  ($k)	%						CNS	  $18,338 	42%						USACE	  $24,939 	58%						TPC (Actual)	  $43,277 	 														
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Site Infrastructure and Services 
Subproject 

• Haul Road Security Features
o Portal 19
o Vehicle Arresting System Gate

• Building 9107 Demolition
• Civil Work

o Sedimentation Basin 4 Construction
o 9107 Hillside Excavation
o Site Grading and Asphalt Removal

• Well Plugging and Abandonment
• Concrete Batch Plant 
• Construction Support Building

Site Infrastructure and Services 
CD 2/3 – March 2015 Concrete Batch Plant

Portal 19

VAS Gate

Sediment 
Basin 4

Construction Support 
Building

Bldg 9107 demolition 
and hillside excavation

Site Infrastructure and Services Subproject 
• Haul Road Security Features

o Portal 19
o Vehicle Arresting System Gate

• Building 9107 Demolition
• Civil Work

o Sedimentation Basin 4 Construction
o 9107 Hillside Excavation
o Site Grading and Asphalt Removal

• Well Plugging and Abandonment
• Concrete Batch Plant 
• Construction Support Building

CD 2/3 – March 2015

Presenter
Presentation Notes
SIS excavation – 200k CYAsphalt recycling:  63 million pounds of asphalt, reusing 4.2 million pounds of wood for erosion control, and recycling more than 240,000 pounds (108,862 kilograms) of mixed scrap metal, has resulted in an Environment and Energy Award from the Tennessee Chamber of Commerce and Industry. The award recognizes businesses that demonstrate outstanding achievement toward environmental protection and enhancement as well as proactive and innovative energy projects.   The UPF team removed asphalt from two large parking lots and a portion of Y-12’s main road, which was rebuilt as part of the project. The asphalt was ground into base course, which now is being used to maintain unpaved access and perimeter roads and to protect them from erosion.Recycling the asphalt—enough to fill more than 1,600 trucks—achieved a cost avoidance estimated at more than $500,000. SIS	($k)	%	Notes	CNS	$22,082 	28%	Includes $2,566k MR, $1,066k fee	USACE	$56,418 	72%	Includes $22,297k plus contingency	TPC at CD-2/3	$78,500 	
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Site Preparation and Long Lead

Excavation and 
Select Fill

CD 4 – February 2015

Site Preparation and Long Lead 
for Main Process Building

• Site Preparation
o Grading and Select Fill
o Storm & Sanitary Sewer Installation

• Long-Lead Procurements
o Tower Cranes
o Rebar
o Elevator Design

CD 3A – March 2016

Presenter
Presentation Notes
Site Prep Excavation – 300k CYConcrete fill – 140 CYEngineered backfill – 65 CY
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Mechanical/Electrical Building

Mechanical/Electrical Building Subproject
• MEB Foundation and Structure
• MEB Equipment 

o HVAC Air Handlers & Filters
o Chillers
o Electrical Switchgear & Transformers
o Compressors
o Pumps and Tanks

• Cooling Towers
• Warehousing and Laydown Area

CD 2/3 – 2nd QTR 2017

Cooling towers

Mechanical and 
Electrical Building
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Salvage and Accountability 

Salvage and 
Accountability 

Building

Diesel
Generators

Firewater Tank 
and Pump House

Personnel Support
Building

Salvage and Accountability Building Subproject
• SAB Foundation and Structure
• SAB Equipment
• Personnel Support Building
• Balance of Facilities 

o Firewater Tanks & Pumphouse
o Stand-By Diesel Generators

CD 2/3 – 4th QTR 2017
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Main Process 
Building

PIDAS

HEUMF 
Connector

Main Process Building

Main Process Building Subproject
• MPB Foundation and Structure
• MPB Process Equipment 

o HVAC Air Handlers & Filters
o Maintenance Equipment
o Electrical Switchgear
o Cranes/Hoists

• PIDAS
• HEUMF Connector

CD 2/3 – 4th QTR 2017
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• Use of Management and Operating contract
– Separate Contract Line Item for UPF Design and 

Construction
– Separate Fee Model

• Use of Target Cost on M&O scope
– Separated by clearly defined scope packages
– CPIF share line fee model 
– All fee at risk until earned

• Leverage expertise for direct federal contracts
– United States Army Corps of Engineers
– Tennessee Valley Authority

Acquisition Strategies on UPF

Presenter
Presentation Notes
NNSA has been working to use alternative acquisition approach to capital projects.  NNSA does not immediately default to the M&O contract, but instead looks to the suite of options available.  For non-nuclear work, NNSA has been using the USACE, as well as other direct held contracts to accomplish the design and construction.  NA-APM has been developing a suite of FPD tools to support the FPD in different acquisition strategies.  We have also emphasized the importance of the PM and Acquisition Management communities working more closely together.  The importance of the CO in the execution of projects can not be understated.For UPF, our journey started with the Site Readiness subproject, and selecting the USACE to contract and manage the road and waterline relocation scope of the work.   The most significant change came with the award of the NNSA Production Office contract, which included a separate CLIN for UPF construction management.  This new contract provided an opportunity to separate the management of the site from the management of UPF.  Separated by contract, by management, by fee models allows for focus attention by both the M&O as well as NNSA.We continued to use USACE for SIS.  Over 60% of the work is being performed by USACE.  As we move forward, and the complexities and interfaces increase, our opportunities may be less, but the options remain.  For the work managed by our M&O partners, we have established a CPIF shareline.  Rewards the M&O for good performance, with the ability to earn additional fee.  But all fee must be earned, and there is no fixed fee in this model.  In addition, 50% of the fee earned is recoverable until the end of the UPF project.  This equates to over a $125M of additional funding if the cost for project completion is greater than the baseline.Story:  acquisition sharelines.  Encourages positive cost and schedule behavior Requires federal validation of up front of scope to be accomplishedForces M&O to have skin in the game
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Site Infrastructure and Services  

USACE/Emerald
Sediment Basin 4 Erosion 
Control Mat Installation 

USACE/Emerald 
Installation of New 48” 
Storm Drains East of the 
Future Construction 
Support Building
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Site Infrastructure and Services 

CNS/Northwind Portal 19 
Concrete Pad Placement 

CNS/Northwind Erecting 
Portal 19 Canopy Structure 

Presenter
Presentation Notes
Current Overall Design Completion % at 30%Main Buildings SDC-2 verses SCD-32 Safety Significant SystemsPeer Reviews – No Technology or Technical Issues AND Continue Efforts to Protect Design Code of Record
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Site Infrastructure and Services 
CNS Construction Concrete Placement for 
Sanitary Sewer Tie-In 
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Uranium Processing Facility Project
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