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EXECUTIVE SUMMARY 

The Next Generation Nuclear Plant (NGNP) represents an integration of high-temperature reactor 
technology with advanced hydrogen, electricity, and process heat production capabilities, thereby meeting 
the mission need identified by the U.S. Department of Energy (DOE).  The strategic goal of the NGNP 
Project is to broaden the environmental and economic benefits of nuclear energy technology to the U.S. 
economy by demonstrating its applicability to market sectors not served by light water reactors and 
drawing their energy needs from fossil fuels. 

The NGNP Project will be a Nuclear Regulatory Commission (NRC)-licensed plant that will provide 
the basis for commercialization of a new generation of advanced energy plants that utilize High 
Temperature Gas-Cooled Reactor (HTGR) technology.  The general scope of the project is to design, 
construct, and operate a full-scale prototype HTGR plant and associated technologies thus establishing the 
technological basis for expanded commercial applications and infrastructure for the commercialization of 
this new generation of advanced nuclear plants.  NGNP is scheduled to be operational by 2021, as 
required by the Environmental Policy Act of 2005.   

The purpose of this Draft Preliminary Project Execution Plan (PEP) is to provide the framework for 
the Preliminary PEP to be developed in the FY 2009 – FY 2010 timeframe.  Ultimately, a fully developed 
PEP will be submitted and will incorporate the DOE’s Final Acquisition Strategy and Engineering 
Design.  This draft plan is very preliminary in nature and is based on the current maturity level of 
knowledge and strategy development for the design, schedule, and acquisition of the NGNP Project.  
However, it does provide descriptions and illustrations of the methods currently in place to execute the 
project as defined. 

Nuclear systems suppliers and end-user communities have been extensively engaged through 
subcontracts, workshops, or industry meetings to identify and validate a set of requirements (functional, 
operational, and performance) for the NGNP demonstration plant.  These requirements will continue to be 
refined and, as a result, the design and required technology development activities will reduce uncertainty 
and risk.  These activities are being integrated with the licensing process to support a 2021 startup.  The 
development of an integrated, non-resource loaded project schedule with logic ties is underway and will 
identify critical activities, which will provide guidance in establishing future funding priorities. 

Due to the level of maturity, the NGNP Project is currently operating on an annual scope and budget 
basis instead of using a life-cycle project baseline, which will be established at the end of Conceptual 
Design.  As such, earned value is calculated and reported against a fiscal year approved budget using 
Earned Value Management principles.  Change control is also exercised with approved processes using 
thresholds agreed upon with NGNP management and DOE.  The Work Breakdown Structure currently 
adopted by the project is consistent with industry standards and capable of expansion and transfer to other 
organizational structures without making extensive modifications.   

The Quality Assurance Project Plan developed by NGNP is consistent with NQA-1 and is being 
applied to all work currently undertaken by NGNP.  Environmental, Health and Safety (industrial and 
radiological) guidelines and procedures at INL govern the work being performed there.   
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Preliminary—Project Execution Plan 

1. OVERVIEW 

1.1 Introduction 
In response to a national strategic need identified in the National Energy Policy to promote reliance 

on safe, clean, economic nuclear energy and to establish a greenhouse-gas-free technology for the 
production of hydrogen, the Department of Energy (DOE) has defined a mission need to develop new, 
advanced reactor and hydrogen generation technology.  The Next Generation Nuclear Plant (NGNP) 
represents an integration of high-temperature reactor technology with advanced hydrogen, electricity, and 
process heat production capabilities thereby meeting the mission need identified by DOE.  The strategic 
goal of the NGNP Project is to broaden the environmental and economic benefits of nuclear energy 
technology to the U.S. economy by demonstrating its applicability to market sectors not served by light 
water reactors (LWR).   

The purpose of this Preliminary Project Execution Plan (PEP) is to provide the framework for the 
Preliminary PEP to be developed in the FY 2009 – FY 2010 timeframe.  Ultimately, a fully developed 
PEP will be submitted and will incorporate the DOE’s Final Acquisition Strategy and Design Approach.  
This draft plan is preliminary in nature and is based on the current maturity level of the project, in terms 
of strategy development for the design, schedule, and acquisition of the NGNP.  However, it does provide 
descriptions and illustrations of the methods currently in place to execute the project as defined. 

1.2 Background and History 
In July of 2005, Congress passed the Energy Policy Act of 2005 (EPAct; H.R.  6), which was signed 

into law by President George W.  Bush in August of 2005.  Under Section 641, the Act states, “The 
Secretary shall establish a project to be known as the ’Next Generation Nuclear Plant Project’.” It 
continues, “The Project shall consist of the research, development, design, construction, and operation of 
a prototype plant, including a nuclear reactor that: 

a. “Is based on research and development activities supported by the Generation IV Nuclear Energy 
systems Initiative…. 

b. “Shall be used 

 To generate electricity 

 To produce hydrogen 

 Or both to generate electricity and to produce hydrogen.” 

The EPAct established the expectations for NGNP program execution, including industry 
participation and cost sharing, international collaboration, U.S. Nuclear Regulatory Commission (NRC) 
licensing, and review by the Nuclear Energy Research Advisory Committee (NERAC). 

The U.S. DOE selected the Idaho National Laboratory (INL) as the lead national laboratory for 
nuclear energy research.  Per the terms of EPAct, Title VI, Subtitle C, Section 662, INL will lead the 
development of the NGNP by integrating, conducting, and coordinating all necessary research and 
development (R&D) activities and by organizing project participants. 
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1.3 Mission Need 

The mission need statement developed for NGNP was approved by DOE Deputy Secretary on 
October 18, 2004, officially completing CD-0. 

High-level NGNP project objectives that support the mission need are: 

 Develop and implement the technologies important to achieving the functional performance and 
design requirements determined through close collaboration with commercial industry end-users 

 Demonstrate the basis for commercialization of the nuclear system, a heat transfer/ transport 
system (HTS), a hydrogen production process, and a power conversion concept.  An essential part 
of the prototype operations will be demonstrating that the requisite reliability and capacity factor 
can be achieved over an extended period of operation. 

 Establish the basis for licensing the commercial version of NGNP by the NRC.  This will be 
achieved in major part through licensing of the prototype by the NRC and initiating the process 
for certification of the nuclear system design. 

 Foster rebuilding of the U.S. nuclear industrial infrastructure and contributing to making the U.S. 
industry self-sufficient for our nuclear energy production needs. 

1.4 Project Description 
The nuclear energy industry has traditionally used Light Water Reactor (LWR) technology for the 

generation of electricity.  This technology is limited to approximately 300°C reactor outlet temperature.  
Alternatively, High Temperature Gas-Cooled Reactor (HTGR) technology can provide not only 
electricity but also high-temperature process heat needed for industrial processes and hydrogen 
production at reactor outlet temperatures ranging from 750 to 800°C.  HTGR technology can significantly 
reduce the use of premium fuels for the production of process heat and the release of greenhouse gases, 
thus providing a significant competitive advantage for the U.S. industrial markets.  This technology is 
inherently safe and proliferation resistant.   

The NGNP Project will result in an NRC-licensed plant that will provide the basis for 
commercialization of a new generation of advanced nuclear plants that utilize HTGR technology.  The 
general scope of the project is to design, construct, and obtain a license to operate a full-scale prototype 
HTGR plant and associated technologies to establish the basis for the commercialization of this new 
generation of advanced nuclear plants and expanded commercial applications and infrastructure.  The 
major activities that need to be completed for NGNP to be operational in year 2021, as required by the 
EPAct, are:  

 Secure sufficient support from government and commercial entities to ensure the viability of the 
NGNP Project 

 Execute and complete all project deliverables, including conceptual design, preliminary and final 
design, construction, and startup and acceptance testing for the NGNP facility 

 Identify, integrate, and complete technology development and system confirmatory and 
verification tasks needed for design, licensing, construction, and testing at power 

 Obtain NRC licensing as required for a commercial demonstration reactor prototype 
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 Complete all state and federal permitting required for construction and operation, including 
support for DOE National Environmental Policy Act (NEPA) activities. 

 Provide project management and integration that will coordinate and combine the efforts of the 
project partners, subcontractors, and stakeholders.   

This Preliminary Draft of the NGNP PEP provides an initial roadmap for continued development and 
execution of the project in accordance with the DOE mission and objectives and those of its partners. 
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2. PROJECT ACQUISITION STRATEGY 

The DOE is responsible for preparing the overall Project Acquisition Strategy.  However, EPAct 
Sections 641 through 645 established expectations for research, development, design, construction, and 
operation of a prototype nuclear plant that will provide electricity and/or hydrogen.  Central to those 
expectations is the creation of a Public-Private Partnership with commercial industry, both domestic and 
international, for sharing the cost and risks associated with the commercialization of this technology.  
EPAct Section 988 provides the overall formulation and considerations for cost-sharing.   

The provisions of the EPAct also establish two distinct phases for the project.  In Phase I, to be 
completed by 2011, DOE, with its industrial partners, is directed to select a hydrogen production 
technology and develop initial reactor design parameters for use in Phase II.  Phase I is the research and 
planning portion of the initiative and the current phase of the project.  As contemplated in Phase II, DOE 
and its industrial partners would complete the design and construction of a prototype plant at the INL by 
2021.  The EPAct also establishes expectations for NGNP program execution, including industry 
participation and cost-share, international collaboration, NRC licensing, and review by the NEAC. 

2.1 Alternatives Development and Strategy 
During Phase I, conceptual and preliminary designs for both nuclear system designs currently under 

consideration will be initiated with the objective of completing the designs sufficiently to support 
application for an NRC Combined License (COL) using either of the design concepts.  As noted above, it 
is anticipated that one of the designs will then be selected for NGNP and will be used to apply for a COL 
and subsequently certified for future deployment of commercial units.  Long-lead procurement for 
selected components will also be initiated.   

Phase II consists of completing conceptual and preliminary designs and preparing the Combined 
License Application (COLA) for the selected HTGR nuclear system while long-lead procurements 
continue.  NRC licensing is an important part of Phase II, and the proposed licensing strategy requires 
that the final design for all safety systems be completed when the COLA is submitted to the NRC in FY 
2013. 

Initial plant operation is scheduled for the end of FY 2021.  The initial operating period includes two 
years to achieve full power and temperature operation.  Open items raised during the NRC review period 
that require plant operation to be resolved will be addressed during this period.  It is assumed that these 
will be included in the provisions of the operating license in the form of confirmatory actions.  In the third 
year, the plant will be shut down for major inspections and modifications identified during the operating 
period.  Commercial operation of the plant will resume the fourth year after initial startup.   

2.2 Connection to other Energy Programs  

2.2.1 HTGR Development – Component Test Facility 

The purpose of the Component Test Facility (CTF) is to support development of high-temperature 
gas-thermal hydraulic technologies (e.g., helium, helium-nitrogen, carbon dioxide) as applied in heat 
transfer and transport applications in HTGRs.  Such applications include but are not limited to primary 
coolant; secondary coolant; direct-cycle power conversion; intermediate, secondary, and tertiary heat 
transfer; and demonstration of industrial processes requiring high temperatures (e.g., hydrogen 
production).  Current efforts to develop the technologies supporting design, construction, operation, and 
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maintenance of these large-scale test loops are limited to existing laboratory and pilot-scale testing.  There 
are few facilities available or planned that have the capacity to develop and test equipment/components at 
a scalable engineering level or at full scale.   

The development of CTF is necessary to ensure the timely demonstration of component reliability 
and acquisition of confirmatory data in support of NGNP licensing activities.  The CTF startup is 
scheduled for 2014 to support the 2021 NGNP reactor startup date.   

This facility will support NGNP licensing and also be available for use by the full range of suppliers, 
end-users, government laboratories, and others in the domestic and international community supporting 
the development and application of HTGR technology.  The facility will provide for full-scale testing and 
qualification of high-temperature fluid flow systems, materials, components, and equipment; control and 
instrumentation development; verification and validation (V&V) of methods/codes to support licensing 
and future commercial applications; operations procedure development and qualification training; 
operational problem/troubleshooting; high-temperature gas applications mockup engineering-scale testing 
and qualifications (e.g., hydrogen production, coal to liquids, steam generators for Alberta Oil Sands 
application, etc.); maintenance and repair program and process development; and component replacement 
program and process development. 

2.3 Key Factors that will Impact the Development of NGNP 

2.3.1 Siting 

This information will be provided in a later revision of this Preliminary PEP. 

2.3.2 Laws Affecting Location 

This information will be provided in a later revision of this Preliminary PEP. 

2.3.3 Infrastructure Development Needs for Disseminating Process Heat  

This information will be provided in a later revision of this Preliminary PEP. 

2.3.4 Infrastructure Development Needs for Commercial Electric Grid Tie-In 

This information will be provided in a later revision of this Preliminary PEP.   

2.3.5 Infrastructure Development Needs for Hydrogen Production 

This information will be provided in a later revision of this Preliminary PEP. 
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3. PROJECT ORGANIZATION AND INTERFACES 

3.1 Project Organizational Framework and Relationships 

The NGNP Project is sponsored by DOE-NE and is managed under the Office of Gas Reactor 
Deployment (NE-33).  DOE O 413.3 outlines the requirements for the acquisition of capital assets within 
the Federal Acquisition System.  The DOE Federal Project Director provides the overall project direction 
and the NGNP Project Director provides the single point of communications and control, with support 
from the project team, to carry out management and execution of the project.   

The DOE Federal Project Director receives the mission, goals, and objectives from DOE-NE and 
provides those elements to the NGNP Project Director, who executes the project via implementation of 
the INL Project Management System Document (PLN-7305, Rev. 1).  Although the NGNP Project is 
multi-year and has developed a preliminary cost and schedule, DOE provides funding on a fiscal year 
basis.  An annual budget is initially set up and, later in the year, is appropriated by Congress, at which 
point NGNP’s annual budget is revised and officially baselined.  As work is performed during the fiscal 
year, the DOE Federal Project Director receives reports and feedback from the NGNP Project Director 
and other responsible team members on progress, issues, accomplishments, and overall status of the 
project.  The NGNP Project will be comprised of many different team members, and it will be very 
important to maintain the concept of a single point of control focused through the NGNP Project Director 
and project team.  Figure 1 provides the overall NGNP Project organization structure; project interfaces 
are shown in Table 1. 

The INL’s Technology Development Office (TDO), described in Section 3.2, is responsible to plan 
and execute the Research and Development (R&D) work scope required to design and ultimately license 
the NGNP (in response to design data needs [DDNs] and in accordance with Functional and Operating 
Requirements [F&ORs]), identify and meet R&D milestones and deliverables, report on monthly status, 
develop schedules, and provide Earned Value Management (EVM) on the budget assigned to the TDO for 
NGNP.   

3.1.1 Roles, Responsibilities, Authorities, and Accountabilities 

The following sub-sections provide the high-level functional responsibilities for senior management 
positions of the NGNP Project as shown on the organizational diagram (see Figure 1).  The senior 
management level is indicated by the first horizontal line directly reporting to the Project Director.  
Specific roles, responsibilities, authorities, and accountabilities (R2A2s) for these individuals, along with 
all other NGNP staff not explicitly covered under this section, are documented in INL Position 
Descriptions and are subject to company implementing procedures, NGNP specific requirements, and 
specific assignment requirements made by NGNP management.  Senior management is responsible for 
establishing overall expectations specific to their organization that will lead to the successful completion 
of the project and for establishing expectations for the effective implementation of the NGNP Quality 
Assurance (QA) program.  More specific information pertaining to the responsibilities and authorities for 
establishing and implementing the QA program is addressed in the Quality Assurance Program Plan for 
the NGNP (NGNP QAPP), PLN-2021. 
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Figure 1.  INL NGNP Project organization. 
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Table 1.  Project interfaces and documentation matrix. 

Project Interface Responsibility Description Project Interface 

DOE-HQ  Provide Programmatic Direction, mission, 
high level objectives 

NGNP Project Director 

DOE-ID Budget Counterpart Provide Project Budget Authorization upon 
direction form DOE-HQ’s Guidance Letters 

NGNP Lead Project Financial Controls 

DOE-ID Technical Counterparts Evaluates Battelle Energy Alliance’s (BEA) 
performance in its  execution of NGNP work 
scope and serves as liaison with DOE-HQ 

NGNP Project Director and direct 
reports 

DOE-ID QA Provide DOE oversight on QA issues NGNP QA Director 

Other DOE National Laboratories Participate in work scope development and 
execution in response to project needs.   

TDO Director or Technical Area Leads 
via Memorandum Purchase Order 

Universities Contribute with work effort with INL TDO Director or Technical Area Leads 
via Contract 

Design Subcontractors Perform Design work commensurate with 
project development stage 

Engineering Director or designee 

Consultants Provide unique technical skills and interface 
with specific industrial sectors 

Project Director or designee 

INL Organizations (typical): 

 Advanced Test Reactor 

 Hot Fuel Examination Facility 

 Test Train Assembly Facility 
Neutron Radiography Reactor 

 FCF Mockup Area 

 Analytical Laboratories 

 Training Department 

 QA 

 Safety 

 Engineering 

 Crafts 

Provide critical project facilities and 
capabilities (e.g., Advanced Test Reactor 
[ATR],Materials and Fuels Complex [MFC]), 
as well as infrastructure support on areas of 
general interest and applicability 
(Environmental, Safety and Health [ES&H], 
Human Resources [HR], Financial Controls, 
etc.) 

NGNP Project personnel as 
designated via Task Baseline 
Agreement or personnel matrix 
assignments 

 

3.1.1.1 Project Director 

The Project Director provides overall management for the execution of the NGNP Project.  The 
Project Director is also the leader of the cross-functional group of project team members assembled to 
successfully execute the project objectives established jointly with the customer and INL senior 
management.  The Project Director is responsible for establishing overall expectations for effective 
implementation of the QA program and is responsible for obtaining the desired end result.  The project 
Director is responsible for ensuring that project milestones are met within the defined time frame and 
must ensure that the project objectives safely meet the NGNP program and project requirements and are 
fulfilled within cost and schedule.  These responsibilities span the life cycle of the project and encompass 
all aspects of R&D applicable to the NGNP design; licensing; construction; operations; and 
decommissioning, decontamination, and dismantlement (DD&D).   
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3.1.1.2 Deputy Project Director 

The Deputy Project Director assumes the R2A2s of the NGNP Project Director in the absence of the 
Director.  This assumption of the Project Director’s R2A2s has been formally established by project 
policy to ensure clear lines of accountability and communication of expectations within the project 
organization and the project team. 

3.1.1.3 Project Support Manager 

The Project Support Manager facilitates the day-to-day operations of all supporting functions for 
successful execution of the NGNP Project.  Supporting functions in many cases are matrixed functions 
from other support organizations and include, but are not limited to, financial, scheduling, records and 
document management, and procurement.   

3.1.1.4 Engineering Director 

The Engineering Director leads the development and maintenance of the NGNP Project system 
technical requirements in coordination with the NGNP Project Management, NGNP Project R&D, and 
Licensing organizations.  The Engineering Director is responsible for the planning and implementation of 
engineering technical work, safety analysis, risk management, and directs project engineering work, 
ensuring technical integration of other efforts, such a licensing and R&D, as needed. 

3.1.1.5 Quality Assurance Director 

The QA director ensures that an appropriate QA program has been established and verifies activities 
affecting quality.  The QA Director is responsible for assisting the NGNP Project Director in developing 
and maintaining the written description of the NGNP QA program.   

3.1.1.6 Regulatory Affairs Director 

The Regulatory Affairs Director develops and implements the overall strategy for NRC licensing the 
NGNP prototype and for fulfilling DOE requirements for the safe management of nuclear facilities.  The 
Regulatory Affairs Director also coordinates all technical and licensing interfaces with DOE, NRC and 
environmental regulatory agencies. 

3.2 Project Communications  

The communications plan under development envisions that NGNP Project management will perform 
outreach to develop cooperation and sustain project support by communicating project information to the 
following seven broad groups or audiences: 

 DOE (NE and ID) 

 Policymakers  

 Public-private partnerships  

 Media outlets 

 INL and NGNP employees 

 University and National Laboratory partners 

 Local audience   
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 National audiences. 

3.2.1 Communications Objectives 

The objectives of NGNP communications for each of the seven audiences include, but are not limited 
to, the following: 

 DOE (NE and ID) – Jointly plan and coordinate all NGNP work scope with DOE at Headquarters 
and Field Offices to ensure DOE’s objectives are met. 

 Policymakers – Encourage the continued financial and political support for NGNP to develop the 
technology and infrastructure necessary for project completion.   

 Public-private partnerships – Promote substantial technical and financial support for NGNP. 

 Media outlets – Cast NGNP in a positive light as the application of advanced nuclear energy 
systems giving consumers the products they need without carbon emissions.  NGNP should be 
shown as a critical means of addressing growing energy demand, the high and volatile price of 
fossil fuels, and contributing to achieving national energy independence.   

 INL and NGNP employees – Inform employees regarding successes and progress in technical and 
infrastructure development, and engage employees as ambassadors for the project on a grass-
roots level.   

 University and national laboratory partners – Engage and promote cooperative efforts in 
collaboration with university and national laboratory partners in developing the technology and 
providing subsequent funding for the NGNP Project.   

 Local audience – Educate local and regional residents about HTGR technology to bolster support 
for NGNP deployment in industrial complexes as a primary fuel source for industrial processing 
and to increase support for HTGRs as a viable solution to some national energy concerns.  
Communications should address concerns about the following:  

– Safety of nuclear energy processes 

– Tristructural-isotropic (TRISO) fuel performance 

– Waste concerns and future refining possibilities 

– Siting of the plant within the boundaries of commercial facilities and initial siting at INL 

– Function and operation of the Public-Private Partnership 

– Expectation that other areas of interest will emerge to be addressed by the project as relevant.   

 National audience – Provide information to reach a wider geographical audience interested in the 
NGNP Project and increase and sustain support for HTGRs as a viable solution to some national 
energy concerns.  Communications should address the same concerns identified above for local 
audiences. 
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4. NGNP DESIGN 

One of the first phases of NGNP’s Design effort is to identify and validate functional, operational, 
and technical requirements based on intended use and within regulatory constraints.  The end-user 
community has been engaged to identify such requirements and to help in bounding the operating 
parameters to facilitate the development of design alternatives leading to a technology down-select 
consistent with an initial startup of 2021. 

The NGNP is currently in the early conceptual design phase.  During this phase, NGNP Engineering 
will continue to engage nuclear systems vendor community participation through the assignment and 
oversight of specific design tasks with the selected commercial gas reactor contractor teams.  These 
design tasks are identified via recommended work presented during the close of pre-conceptual design; 
tasks to support technology down-selections; tasks to advance the development of key Structures, 
Systems, and Components (SSC); and tasks that address emerging identified concerns, such as the NRC’s 
Phenomena Identification and Ranking Tables (PIRT) and subsequent meetings and workshops. 

During this early conceptual design phase, NGNP Engineering will also develop and validate 
documentation of design and technology maturation levels and, subsequently, develop and implement the 
process to perform and track risk reduction strategies and activities for key SSCs.  This technology risk 
reduction, as described in Section 7 of this document, is crucial to the sound advancement of the NGNP. 

During the conceptual design phase, the design of the NGNP will be developed so as to provide the 
project technical and functional requirements (T&FRs), including safety requirements; requirements 
analysis; alternatives evaluation; hazards analysis; project risk evaluation; information needed for a 
focused R&D effort; and a defined basis for a cost range, schedule, and performance requirements for the 
project.  The information developed during the conceptual design phase will be integrated with 
information gained during the pre-conceptual design phase to allow technology and alternatives selections 
to be made and actual design work for systems and subsystems to commence. 

At the end of conceptual design, Piping and Instrumentation Diagrams (P&IDs), General 
Arrangements (Gas) and Process Flow Diagrams (PFDs) for all major system elements and subsystems 
will be provided and integrated with site and facility area plans.  The project baseline (i.e., cost estimates, 
schedule, design documents, long-lead item procurements, etc.) will be developed at a conceptual design 
level with contingencies in the 20% to 30% range.  Independent assessments and reviews are performed 
throughout the design effort. 

The conceptual design work and results will be utilized to support Probabilistic Risk Assessments 
(PRA), Combined License Application (COLA), and all pre-application licensing submittals to the NRC. 
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5. R&D SCOPE IN SUPPORT OF NGNP 

The VHTR TDO has been established at the INL with the responsibility to provide/coordinate the 
R&D activities required to license and design the first NGNP reactor as well as perform other R&D in 
support of the DOE Generation IV (Gen IV) VHTR technology.  The R&D work needed by NGNP will 
be performed by a number of national laboratories, including INL, Oak Ridge National Laboratory 
(ORNL), Argonne National Laboratory (ANL), and Sandia National Laboratories (SNL).  Additionally, 
R&D support activities may be performed by universities in concert with the national laboratories.  The 
TDO has the responsibility to:  

1. Plan and execute the R&D work scope identified by the project and required to support design 
and licensing of NGNP 

2. Establish deliverables 

3. Establish and meet Quality Assurance (QA) requirements commensurate with the intended use of 
data generated 

4. Measure and report performance on scope, schedule, and budget using EVM principles 

5. Ensure the necessary memorandum purchase orders (MPOs), interagency work orders (IWOs), 
and other contracting mechanisms are in place with the performing organizations for selected 
R&D activities to document work requirements and concurrence with work schedules and 
deliverables  

6. Provide funds to each performing organization in accordance with contract terms. 

For work performed inside the INL, multiple organizations are involved, including the Advanced Test 
Reactor (ATR), Hot Fuel Examination Facility (HFEF) hot cells, and general laboratories inside the 
Nuclear Science and Technology (NS&T) Directorate and the Energy and Environment Science and 
Technology (EES&T) Directorate.  To communicate with those organizations (largely through the NGNP 
TDO R&D Execution Leads) and hold them accountable for the work they will perform, TDO uses task 
baseline agreements (TBAs), which are instruments to jointly develop scope execution schedules, cost 
estimates and staffing requirements in advance of the performance period.  Management from the 
performing organization signs the TBAs to formalize the resource commitment.   

The TDO will integrate three specific areas of research, called major project elements, to support the 
NGNP Project.  These project elements are as follows: 

 Fuels – Nuclear fuel development, characterization, and qualification 

 Materials – Materials selection, development, testing, and qualification 

 Methods – Reactor and BOP design, engineering, safety analysis, V&V.   

A technical program plan is used for each of the three R&D elements currently within the VHTR 
TDO and will be updated as necessary to serve as guidance for establishing and completing the schedules 
for R&D activities identified by the project to support the design and licensing of the NGNP.  The 
execution of the R&D work performed by the VHTR TDO will be governed by its Project Execution 
Plan, PLN-2494.  
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6. REGULATORY AFFAIRS SCOPE IN SUPPORT OF NGNP 

Although gas-cooled reactor technology dates back to the 1960s, the NGNP is a new and unproven 
reactor design, different form previously licensed reactors.  Therefore, the NRC will need to adapt its 
licensing requirements and processes, which have historically evolved around Light Water Reactor 
(LWR) designs, for licensing the NGNP nuclear reactor.  Thus, EPAct Section 644 recognized the need 
for an alternative licensing strategy.  The jointly-developed Next Generation Nuclear Plant Licensing 
Strategy, A Report to Congress, dated August 2008, addresses the following four elements of the 
licensing strategy set forth in EPAct Section 644(b): 

1. A description of the ways in which current NRC LWR licensing requirements need to be adapted 
for the types of reactors considered for the project 

2. A description of the analytical tools that the NRC will need to independently verify the NGNP 
design and its safety performance 

3. A description of other R&D activities that the NRC will need to review in support of an NGNP 
license application 

4. A budget estimate associated with the licensing strategy. 

After extensive review of industry recommendations, it was decided that a Combined License 
application (COLA) submitted and granted in accordance with 10 CFR 52 should be the foundation of the 
NGNP licensing strategy.  This approach is consistent with the Congressional Report’s recommended 
licensing process discussed above.  It is the most expedient means of obtaining regulatory approval based 
on gas reactor technology as applied to the specific site for the NGNP Project.  The ESP and Limited 
Work Authorization (LWA) licensing options (see Figure 2) will be considered in this licensing strategy 
to enable further management of licensing schedule risk.  As site selection, site data, and construction 
schedule detail become available, additional assessments will be made to determine whether the 
envisioned schedule benefits of an application based on coupled ESP and LWA will be realized.   

 

NGNP Transmittals 

Partnership Pre-app 

ESP/LWA 

COL application & review 

NGNP Pre-application Period      Application Submittal & NRC Review 

 

Figure 2.  Summary of anticipated NGNP licensing process. 
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The Regulatory Affairs support scope for the NGNP project organization is to coordinate activities 
and serve as interface between DOE and NRC as the licensing approach is further refined and 
implemented.  The Regulatory Affairs organization will coordinate DOE, NGNP (and its subcontractors), 
and NRC activities to ensure that a comprehensive program is established and implemented that will 
ultimately support timely licensing of the selected plant design while complying with all applicable 
regulatory requirements.  These coordination activities will be aligned with the project phase structure 
described in Section 4, and will draw significant inputs from the project Procurement Strategy and the 
R&D scope.   

The primary Regulatory Affairs functions are: (1) coordination with DOE and NRC in establishing a 
project licensing approach and schedule, and (2) implementation of the selected licensing approach.  As 
the project licensing approach and schedule are finalized, Regulatory Affairs activities will include: 

 Transmitting information (e.g., reports, data, descriptions of design features, etc.) to DOE and 
NRC in a format consistent with the applicable interagency agreement(s) and MOUs to support 
their review of the design 

 Coordinating with NGNP staff and DOE responses to incoming NRC requests for additional 
information 

 Arranging NRC meetings, as required to advance the licensing process and coordinated with 
DOE 

 Communicating project schedule information and status so that NRC review resources can be 
most efficiently planned 

 Coordinating NRC audits and inspections of project activities 

 Establishing and maintaining a process for regularly communicating regulatory interface 
activities with project team members and stakeholders. 
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7. RISK MANAGEMENT 

INL Project Risk Management provides a reproducible and reliable process for conducting risk 
management planning, identification, analysis, response, monitoring, and control on a project.  
Implementation of an effective risk management process enhances the probability of project success by 
addressing each identified risk with an assigned risk mitigation strategy and associated actions.  The 
implementation of this process improves project performance and decreases the likelihood of 
unanticipated cost overruns, schedule delays, or compromises in quality and safety.   

NGNP has identified several technical risk areas as well as procurement risks affecting long-lead 
items.  Early decisions will be needed to accommodate the heavy industry market availability constraints 
or, conversely, flexibility in the design could facilitate late orders for key components.  Section 7.2 
provides additional detail. 

7.1 Project Risk Management Process 

The project risk management process ensures that project risks and uncertainties are identified, 
analyzed, managed, or determined to have been mitigated or eliminated.  The process also provides a 
structured, formal, and disciplined approach to determine and control risk events and general uncertainties 
at an acceptable level through the lifecycle of the project.  Under this approach, risks are first identified 
and used to populate the project Risk Register.  These risks are analyzed and categorized as Very Low, 
Low, Moderate, High, and Very High based on probability of occurrence and consequence.  A Risk 
Mitigation Strategy is then developed for each risk and becomes part of the Risk Response Plan for those 
High and Very High risks.  The Risk Response Plan includes the actions required to accept, monitor, 
mitigate, reduce, or avoid the risk.  The NGNP will document the plan for managing risk during the 
lifecycle of the project in a standalone Risk Management Plan, currently scheduled for publication in late 
FY 2009.   

NGNP risks are technical and programmatic, and both types have the ability to manifest themselves 
in cost and schedule impacts.  NGNP pre-conceptual design work has highlighted several known 
technical risks that must be resolved to ensure successful completion of the NGNP Project.  The steps and 
other design work to resolve these risks will require the NGNP Project to make decisions on alternatives 
for the NGNP (e.g., operating power level, gas temperatures, heat transport configuration, etc.).  
Additionally, throughout the design process other risks will be identified.  To ensure that decisions are 
made and risks (both known and unknown) are addressed on a consistent and objective basis, the NGNP 
Project has tailored a systematic approach to managing technology-related risk and uncertainty.  This 
approach combines similar technology maturity measurement methodologies as those used by NASA and 
the Department of Defense in their programs with unique approaches and tools developed at the INL for 
using uncertainty measurement to both make decisions and manage project execution.  This systematic 
approach correlates technical risk areas identified through DDNs to the maturity of any one technology 
using Technology Readiness Levels (TRLs), as depicted in Figure 3.  This roadmapping process is used 
to improve confidence in project success (i.e., meeting cost and schedule objectives) during each design 
development phase. 
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Figure 3.  Technology Readiness Levels. 

7.2 Long-Lead Procurement Items and their Procurement Strategy 

The plan for long-lead procurement is to select the most promising technologies and mature the 
selected technologies through R&D as identified in area-specific technology development roadmaps.  
These technology development roadmaps identify the required engineering studies; laboratory, 
experimental, pilot, and engineering-scale tests; and prototype tests needed to support design, determine 
licensing requirements, and procure long-lead items.  Long-lead procurement items will be identified as 
early as possible, and procurement will be scheduled consistent with the overall project schedule.  Some 
items anticipated to be long-lead procurement include fuel, graphite, high-temperature material, the 
Intermediate Heat Exchanger (IHX), the Reactor Pressure Vessel (RPV), and the Power Conversion 
System (PCS).  Procurement details for each of these items are addressed below. 

7.2.1 Fuel  

Supplying the NGNP first core fuel and subsequent reload fuel on a schedule to support plant startup 
in the 2021 timeframe is possible but heavily schedule-constrained.  The major challenges from a 
schedule perspective are ensuring that the quality and performance capability of the fuel will meet the 
NGNP requirements and providing performance data necessary to support the licensing of the NGNP.  
Meeting the proposed schedule will require a degree of risk in the specification and production of fuel to 
be tested, and in the production of fuel for the first core.  The Fuel Development and Qualification 
Program will qualify TRISO-coated particle fuel for use in the NGNP.  Feasible acquisition strategies for 
fabrication of first core and qualification of the associated production-scale fuel fabrication facility for 
both design concepts have been established and will be executed once the reactor design decision is made. 

7.2.2 Graphite 

The current world market share for nuclear graphite is extremely small.  While graphite 
manufacturers are willing to produce nuclear grade graphite, the petroleum industry, which produces the 
raw starting material, specialty coke, is much less interested.  The material specifications for specialty 
coke are much more exacting than what is needed for electrode production, the majority market share for 
graphite.  Since this material’s market share is so small, the coke suppliers have very little financial 
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interest in changing their production process to enable manufacture of these small batches of specialty 
coke necessary for nuclear graphite production. 

As a consequence, there may not be enough specialty coke material available for initial or sustained 
production of nuclear graphite for HTGR applications.  This can significantly affect the graphite R&D 
schedule if multiple lots of graphite are required for testing and qualification.  This potential shortage of 
coke sources has been addressed in much more detail within the NGNP Graphite Selection Strategy 
Report (ORNL/TM-2007/153). 

7.2.3 High Temperature Material 

The goal of the NGNP High Temperature Materials Program is to establish the relevant thermo-
mechanical performance data to support the development of IHXs and other high temperature 
components for an outlet temperature up to 800°C.  Prototype testing of key components is envisioned in 
a high-temperature flow test loop within the CTF to characterize overall behavior under prototypic 
flowing HTGR conditions and to validate in-service inspection techniques.  Final design and procurement 
would follow.  Components would include piping, circulators, valves, heat exchangers, and equipment 
that would be exposed to process heat.   

7.2.4 Intermediate Heat Exchanger 

The IHX will be operated in flowing, impure helium on the primary and secondary side at 
temperatures up to 800°C.  However, there are major high-temperature design, materials availability, and 
fabrication issues that need further evaluation.   

The proposed designs for the IHX include a plate machined heat exchanger, plate fin heat exchanger, 
and the plate stamped heat exchanger, which are compact heat exchanger designs.  The tubular IHX is a 
standard industrial design.   

The important attributes of the proposed IHX designs are summarized in Table 5-1 of INL-EXT-08-
14054, NGNP Heat Exchanger Acquisition Strategy.  It is clear from this summary that successful design 
and reasonable service life for the heat exchanger remain problematical.  Tubular designs represent the 
configuration with minimum technical and schedule risk.  These designs have a large base of service 
experience and are fabricated using well known fusion welding processes. Additional designs discussed in 
this report include the foam, capillary, and ceramic IHX designs, which are less mature technologies. 

Compact designs are attractive to minimize the capital investment in materials; however, they 
represent a significant technical risk at this stage of their development.  Qualification of diffusion bonding 
methods and development of in-service inspection methods represent significant schedule risk.   

The prospective materials for the IHX are Alloys 617, 230, 800H, and XR.  In the pre-conceptual 
design studies all of the vendor teams have identified Alloy 617 as the preferred metallic material for the 
high temperature heat exchanger fabrication and use at 800°C.  While this alloy has greater technical 
maturity compared to Alloy 230, it will still require successful completion of a code case for acceptance 
in the nuclear section of the American Society of Mechanical Engineers (ASME) Code for this heat 
exchanger application.  The delivery schedule for these materials does not pose a problem for a 2021 start 
up as the vendors can quote reasonable delivery times at the moment.  However, the product forms and 
amount needed must be finalized as soon as possible. 

The availability of product forms for Alloys 617 seems to be reasonable at present.  To further ensure 
that the metallic alloy materials, such as Alloy 617 for the IHX and HTS, are available in the proper 
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product form in a timely manner, intermediate product forms, such as slab, are planned to be purchased in 
the near future.  This will take the alloy fabrication process through the initial melting and secondary 
refining steps where the product availability would not have to depend on the melt shop schedule.  This 
intermediate product form will be stored at the supplier’s facility and will be made into the final products 
on an as-requested basis by the component fabricators. 

An issue for the fabrication of the IHX pressure and tubular design heat exchanger is the 
identification of vessel fabrication vendors with the appropriate ASME certifications to perform nuclear 
work.  The number of these firms has declined over the last 20 years, and the NGNP will be competing 
for these services with resurgent orders for LWRs and chemical process facility components in a world 
market. 

It would be prudent to complete the IHX design(s) so as to get the required material on order and 
complete the fabrication procurement.  The NGNP staff will plan and execute a program of fabrication 
vendor interaction so as to identify qualified suppliers for development of scheduling information and 
final procurement.  This may involve plant visits by the NGNP staff and/or a NGNP sponsored meeting 
where vendors could discuss the design, fabrication, and schedule for manufacturing these components. 

7.2.5 Reactor Pressure Vessel 

There is currently a world-wide shortage of fabrication capability for nuclear qualified components.  
Potential vendors for components of sufficient size for the NGNP RPV have considerable experience with 
A 508/533 steel.  However, there is no experience with forging Grade 91 steel in heavy sections for 
nuclear applications and no plans appear to be in place to develop capability to forge large Grade 91 
components.  The maximum forging size that can be obtained is closely related to the maximum ingot that 
can be cast by the forge shop.  Ingots up to 450 T are possible for A 508, while issues associated with 
segregation during solidification limit Grade 91 ingots to about 120 T. 

The combination of technical maturity, availability, and fabricability strongly suggest that an A 
508/533 RPV presents the minimum technical and schedule risk for the NGNP Project.  While this steel 
may not have been the preferred candidate of all of the vendors, the NGNP Reactor Pressure Vessel 
Acquisition Strategy report, INL/EXT-08-13951, and subsequent work have indicated that this is an 
acceptable choice of materials. 

Given the shortage of capacity to fabricate heavy sections for nuclear components and the anticipated 
demand for LWR vessels, the current delivery time is estimated to be ten years.  It is imperative that the 
NGNP design be finalized and an order placed for the vessel in the next several years to support startup 
by 2021.  It is also recommended that the NGNP Project continue to work with potential vendors that are 
considering adding capacity to fabricate large nuclear components to ensure that large components are 
available.   

The following recommendations are made to further define the RPV and IHX vessel acquisition 
strategy and define the risk for obtaining the properly designed and fabricated RPV and IHX pressure 
vessels to meet the 2021 NGNP startup date: 

1. Complete the overall NGNP reactor system design 

2. Choose the appropriate RPV and IHX vessel materials 

3. Complete the detailed design of the RPV and IHX pressure vessels 



    Form 412.09 (Rev. 10)

 Idaho National Laboratory   

 PLN-2825 
 1 

 

PRELIMINARY PROJECT EXECUTION 
PLAN FOR NGNP 

Identifier:
Revision:

Effective Date: 09/30/2009 Page: 19 of 47
 

 

4. Work with material suppliers and vessel fabricators to ascertain the delivery schedule for the 
heavy section materials and the completed components to the INL site 

5. Work with the construction contractor and/or vessel fabricator to ensure correct assembly of these 
vessels as regarding welding and heat treatment procedures. 

More detailed information can be found in the report NGNP Reactor Pressure Vessel Acquisition 
Strategy, INL/EXT-08-13951.   

7.2.6 Power Conversion System 

The PCS would include turbines and other components that would be exposed to process heat.  
Existing technology may be used depending on final process requirements.  Once the reactor type, 
operating conditions, and performance requirements are defined, PCS equipment will be specified and 
procured as required to meet the project schedule. 
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8. ENVIRONMENT, SAFETY, HEALTH AND QUALITY ASSURANCE 

The NGNP Project will continue to use the current INL environment, safety and health (ES&H) 
processes until such time as the framework for the management of the Public-Private Partnership is more 
fully established.  The project is currently adhering to the INL’s Integrated Safety Management System 
and associated work control procedures.  It is anticipated that all future work performed via interface with 
INL facilities will follow the same INL ES&H processes and procedures. 

ASME Nuclear Quality Assurance (NQA)-1 is the baseline standard for the NGNP QA program 
(QAP).  Currently, the NGNP Project is relying on the INL’s QAP, which implements the requirements of 
NQA-1-2000.  The INL QAP meets the requirements of 10 CFR 830 Subpart A and DOE Order 414.1C.  
An NGNP Project-specific Quality Assurance Program Plan (QAPP) was developed to identify deviations 
from the INL QAP and to addresses NGNP Project-specific implementation approaches.  Personnel 
performing quality-affecting activities are required to abide by the NGNP QAPP.   

The NGNP reactor is sponsored by DOE-NE and is subject to the licensing and related regulatory 
authority of the NRC as stated in the EPAct.  NRC requirements in 10 CFR 50, Appendix B, will be 
applicable to the fabrication, construction, and testing of the SSCs of the reactor.  The NGNP QA 
program will be updated to meet these NRC requirements on a schedule consistent with the NGNP 
regulatory strategy and agreements reached during pre-application discussions with the NRC.  It is 
anticipated that the NRC will accept a QA program based on NQA-1-2008. 
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9. PROJECT CONTROLS 

Project Controls describe the project work authorization, project controls processes, and performance 
measurement commensurate with the framework of the current level of maturity of the project.  The non 
resource-loaded project schedule will be aligned with the WBS showing the integration of individual 
schedules from each functional area. 

The project will continue to use the current INL financial control reporting processes until such time 
as the framework for the management of the Public-Private Partnership and a project performance 
baseline are more fully established.  The project is using the INL’s earned value management system 
(EVMS) as the mechanism for reporting project earned value status. 

9.1 Work Breakdown Structure 

The NGNP Work Breakdown Structure (WBS) is designed as a hierarchy of two-digit, numeric codes 
separated by decimal points on each of several levels.  These codes integrate with key aspects of INL’s 
financial and scheduling systems and follow industry standard WBS conventions. 

The first two levels, which are predefined by INL as “C.Q” (“C.C” for the VHTR TDO); “C” 
represents the INL level and “Q” represents major projects.  The third level, 10, identifies the NGNP 
Project.  Subsequent breakdown levels are used to distinguish between different functions, Control 
Accounts and Work Packages.  Costs are planned and tracked by assigning charge numbers within each 
work package, corresponding to specific activities.  Appendix B provides the WBS currently used by 
NGNP and the VHTR TDO. 

9.2 Project Work Authorization 

The work authorization process (see Figure 4) involves management approval of the expenditure of 
project resources by a responsible organization to accomplish a specified scope of work within agreed to 
budget, schedule, and technical objectives.  Formal work authorization provides a means for effective 
internal coordination, communication, and a process to obtain the required management approvals prior to 
initiating work. 

The project work authorization process has been formalized and commences after the customer 
work/funds authorization is received.  The objective of the project work authorization process is to ensure 
that all defined project work is authorized by the Project Manager.   

The DOE Federal Project Director is responsible for granting authority to perform project work 
scope.  Documentation for review by DOE representatives is prepared prior to each Critical Decision to 
support the work authorization process.  Upon successful completion of this review, the DOE Acquisition 
Executive will issue a Critical Decision approval and a written authorization for INL to perform work 
consistent with the approved baseline plan.  Once the work authorization is received and funding 
allocations have been made, project work will be performed consistent with the project schedule and 
budget baselines.  An example of the FY 2008 Work Authorization Document is attached in Appendix C. 
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Figure 4.  INL Work Authorization Process 

9.3 Budget Development and Management 

Under the existing funding system, DOE funding authorization is received annually via the DOE 
Approved Funding Program.  DOE-ID issues a “Work Authorization Form” to Battelle Energy Alliance 
to authorize the work.  The INL Project Director then issues Project Work Authorization Documents to 
the Control Account Managers (CAMS).   

Consistent with the agreed upon fiscal year budget and associated scope, DOE-NE issues a program 
execution guidance letter to DOE-ID authorizing the scope and funding to be issued to the project by 
budget and reporting (B&R) code.  Work planning then becomes an iterative process until the fiscal year 
baseline contained in a control account is formally approved by DOE-NE.  An example of the FY 2008 
Budget is attached in Appendix D. 

9.4 Performance Measurement 

NGNP uses EVM to measure performance against an approved (annual) project baseline (see Section 
3.1).  Until an approved project life-cycle baseline is officially developed and approved, monitoring 
project performance addresses work performed against work planned for the fiscal year, major 
accomplishments, status of key milestones, significant issues and their corrective actions, and cost and 
schedule performance data on a level that is commensurate with the maturity level of the project. 

The annual program baselines establish core elements and activities required to measure performance 
and control the program.  Performance measurement will be conducted in accordance with current 
procedures on Baseline Development and Management (LWP-7330). 

Earned value methods to measure accomplishment of work are established for each work package 
during the planning phase.  Each work package must have consistent earned value techniques applied to 
similar activities within the work package.  Many earned value methods are available for measurement of 
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progress, but the two most common methods used by the NGNP are Percent Complete, and Level of 
Effort (LOE). 

9.4.1 EVM Percent Complete  

The Percent Complete method is used for activities with durations of three months or more and for 
which no interim milestones can be identified.  An example of this type of activity is a multi-year 
irradiation test at the ATR, where the goal is to reach a certain dose over a period of time, typically 
measured in days.  This earned value method allows Work Package Managers (WPMs) to use a consistent 
method to determine the cumulative percent completion status at the end of each accounting period.   

9.4.2 EVM Level of Effort 

The LOE method is used for those scheduled activities that do not have technical deliverables.  This 
method is generally applied only to management and project support efforts.  Budgets for LOE scheduled 
activities must still have a documented basis of estimate and be time-phased to properly reflect when 
project work will be accomplished.  The earned value method for LOE activities equals the time-phased 
budget; therefore, no schedule variance will occur.   

Work Package Managers (WPMs) status each individually scheduled activity on a monthly basis to 
identify the percentage of completion.  This information is forwarded to the project controls 
representative where it is entered into the project management system.  The project management system is 
used to produce weekly and monthly financial reports that are distributed by the project controls 
representative.  During each monthly reporting period, each WPM and Control Account Manager (CAM) 
is responsible for evaluating cost and schedule status reports for in-process work (for non LOE activities) 
in terms of percentage complete against the baseline.  Each time a work package experiences a 
cumulative schedule or cost variance exceeding plus or minus 10% during any given month, the WPB 
will prepare a variance analysis report that addresses the cause, corrective action and schedule, and 
impact of the variance.  This information is summarized by the Project Manager and reported monthly in 
the Program Information Collection System (PICS) at the control account level, and to the NGNP Project 
Director.   

The WPMs, along with the CAM, must identify, develop, and implement corrective actions quickly to 
keep the program within the budget and schedule limits.  Methods for calculating cost and schedule 
variances are shown in Tables 2 and 3, respectively: 

Table 2.  Cost variance formula. 

Cost Variance = BCWP – ACWP 

Cost Variance % = 
BCWP

CV
× 100 

Cost Performance Index (CPI) = 
ACWP

BCWP
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Table 3.  Schedule variance formula. 

Schedule Variance (SV) = BCWP – BCWS 

Schedule Variance % = 
BCWS

SV
× 100 

Schedule Performance Index (SPI) = 
BCWS

BCWP
 

Note: BCWS: Budgeted Cost of Work Scheduled; BCWP: Budgeted Cost of Work Performed; 
ACWP: Actual Cost of Work Performed. 

9.4.3 Estimate at Completion 

Work Package Managers (WPMs) perform a detailed monthly Estimate at Completion (EAC) 
analysis.  The purpose of this analysis is to evaluate the remaining scope for each task by establishing an 
Estimate to Complete (ETC).  The EAC is the sum of cumulative actual costs plus the ETC.  For each 
task, the EAC is compared to the budget, and adjustments or corrective actions are implemented 
accordingly. 

Input into the performance measurement system by the CAMs is used to produce weekly and monthly 
reports (see Appendix E) that are distributed to the project and its customers.  Each work package that 
exceeds pre-established threshold limits for the cumulative schedule or cost variance will prepare a 
variance analysis report that addresses the cause, corrective action, schedule, and impact of the variance.  
This information is summarized by the Project Manager and reported monthly to management.  The 
threshold level of reporting will be defined in the final PEP.  An example of Earned Value Report for 
August 2008 is attached in Appendix E. 

9.4.4 Reporting 

NGNP reports on project status at various levels for different audiences.  Table 4 includes some of 
these reports. 

Table 4.  NGNP recurring reports. 

Report Title Recipient Frequency 

Weekly Report (informal status on salient 
activities) 

DOE, NGNP staff Weekly 

Monthly Technical Report (formal, no 
financial information – just technical) 

Wide distribution including DOE, other laboratories, 
selected subcontractors and NGNP staff 

Monthly 

Project Review (formal) – includes 
technical status and performance 
indicators 

INL Manager of Projects - format is 2-hr discussion 
and presentation to senior management.  DOE is 
frequently in attendance 

No more than monthly 
and no less than 
quarterly 

Annual Program Review (formal) DOE Annually 

PICS Reports (comprehensive) DOE Monthly 
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9.5 Change Control Processes 

The NGNP Project uses trends as a way to identify potential changes to scope, schedule, or cost 
stemming from unplanned events.  The intent of the NGNP trends process, as shown in Figure 5, is to 
describe the means by which NGNP personnel will formally identify and track events that could have an 
impact on the project scope, schedule, or cost baselines.  Documentation of these trends allows project 
management to mitigate the impact of negative events and to maximize the benefit of positive events to 
the project.  The Trends Program is one of a number of project management tools that precede and 
supplement the Baseline Change Control Process, also described below.  

Identify 
Potential 

Trend

Evaluate and 
Document 
Trend **

Continue to 
monitor for 

accumulation 
to threshold; 
or stop action

Conduct 
Trend Meeting

Verify 
Trend is 
Scope

Scope 
Trend 

Resolved

Other / 
Performance 

Trend 
Resolved 

Status on Log 
and/or Register
Stop Action

Process BCP  
(MCP-3416)
(MCP-2454)

Keep Trend 
Active on Log 

and/or 
Register; or 

Cancel Trend.
Update Status 

to Resolve 
Trend

Status on Log 
and/or Register
Stop Action

Project Team to 
Monitor Performance 

with Control Tools 
(MCP-3822)

* The suggested minimum value 
guideline for reporting a trend is 
Work Package impact of $50K 
and 10% (current planned Budget 
at Completion) or two-week 
change in schedule.  More 
restrictive thresholds may be set 
as established by the project.

** Assign trend number, Description, 
Identify cause, ROM $/schedule 
impact, Evaluate forward actions, 
Indicate type (scope / other/ 
performance)

If there is no question that the trend is a 
scope item, the trend process should stop, 
and the change should be routed 
immediately into the scope change 
process.

Exceed 
Threshold? 

*

Yes

Yes

Yes
Yes

No

No

No No

 

Figure 5.  NGNP trend process flow. 
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The INL Baseline Change Control Process (see Figure 6) provides a formalized approach to 
developing, reviewing, approving, implementing, communicating, and tracking changes to the annual 
baseline.   

Baseline change control will be managed in accordance with process guidelines developed for the 
NGNP Project.  A baseline change will be completed when any one of the following conditions exists: 

1. New work resulting from direction by a customer, new regulatory requirements, or a change to 
scope or schedule contained in the initial SOW 

2. Budget reductions by the government or customer 

3. Contractor inability to meet commitments due to funding limitations from such things as 
continuing resolution 

4. Acceleration and slippage of project milestones as directed by the customer (particularly, 
milestones related to strategic initiatives or contract deliverables) 

5. When management reserve is used to mitigate project risk. 

Baseline change proposals (BCPs) are classified as internal or external based on the extent of the 
change and the requirements for approval.  Change control thresholds are listed in Table 5, and 
authorization levels are listed in Table 6.  All new scope and changes made to the approved Extended 
Year Plan (scope, schedule, and budget) fall under the change control process.  Until such time when the 
NGNP Project has an approved life-cycle baseline, the time context in which the BCPs will apply shall be 
annual.   

 

Figure 6.  INL baseline change control process. 
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Table 5.  Change control thresholds. 

Change Control Threshold 

Change Type Level 1 Level 2 Level 3 

Technical 
Baseline 

Any single scope change greater 
than $3M or external milestone 
definitions or completion criteria. 

Any single scope change less than 
$3M and that does not affect 
external milestone definitions or 
completion criteria, but does affect 
project baselines.   

Any single scope change that 
does not affect external 
milestone definitions, completion 
criteria, or other project 
baselines.   

Schedule 
Baseline 

Any single schedule change that 
impacts an external milestone or 
regulatory mandate.   

Any single schedule change that 
does not affect an external 
milestone or regulatory mandate 
but does affect project baselines.   

Any single schedule change that 
does not affect an external 
milestone, regulatory mandate or 
project baseline.   

Budget Baseline 

Any single budget change greater 
than $3M or that increases the 
NGNP Project’s total allocated 
budget (current fiscal year or life 
cycle), and requests additional 
funding from the DOE.   

Any single budget change less 
than $3M that does increase the 
NGNP Project’s total allocated 
budget (current fiscal year or life 
cycle) but does not request 
additional funding from the DOE.   

Any single budget change that 
does not increase the NGNP 
Project’s total allocated budget.   

 

Table 6.  NGNP change authorization. 

Change Control Threshold 

Change Authorization Level 1 Level 2 Level 3 

Project Sponsor (currently DOE) A — — 

NGNP Project Director A A C 

Control Account Manager A A A 

  
A = approve 
C = concur 
Copies of Level 2 and 3 baseline change proposals are available for DOE by request. 
 

9.6 Non Resource-Loaded Schedule 

The NGNP Project is currently developing an integrated planning schedule, which will account for 
major activities from the various technology development plans within R&D, the recently identified 
licensing path forward, and the engineering and design work performed during FY 2007 and FY 2008.  
Each of these areas had generated a schedule to meet their individual goals using technical requirements 
and acquisition strategies, current at the time of their respective development.   

The resulting integrated planning schedule is not resource loaded, but logically ties technical and 
programmatic activities to inform the project of key milestones and predecessor activities and the required 
priority to reduce project risk.  The work to date has already identified conflicts and interdependencies not 
previously recognized and promoted more frequent interaction between the responsible NGNP technical 
staff to resolve these issues.   

The current integrated planning schedule contains different levels of granularity, depending on the 
maturity of each technical area.  Fuels Development and Qualification is the most mature area and has a 
great deal of detail in terms of scope and sequence.  High Temperature Materials, however, is still 
identifying performance requirements – highly dependent on reactor type and configuration – to define 



    Form 412.09 (Rev. 10)

 Idaho National Laboratory   

 PLN-2825 
 1 

 

PRELIMINARY PROJECT EXECUTION 
PLAN FOR NGNP 

Identifier:
Revision:

Effective Date: 09/30/2009 Page: 28 of 47
 

 

the necessary activities to support a startup date of 2021.  As the technologies mature and a partnership is 
established, the schedule will change. This integrated planning schedule is part of the INL PLN-2924, 
“NGNP Integrated Schedule Development Plan,” submitted under separate cover.  A graphical 
representation of the summary level NGNP schedule is shown in Appendix F, Figure F-1. 

9.7 High-Level Cost Estimate of Life-cycle Project Cost 

The high-level cost estimate for the NGNP is composed of two major elements, design and 
construction, with a combined life-cycle cost of approximately $6.9 billiona.  The cost is based on 2007 
dollars escalated at a constant rate of 3.3% per year.  The government’s share of the cost will be focused 
on supporting development of areas of broad applicability to the Project, while the private sector share 
will include specific development of nuclear system design and the principal support of construction, start 
up testing, and initial operation of NGNP.  The costs for completing the Project are consistent with 
projections of required funding needed to support any of the various project scenarios and schedules that 
have been proposed but not yet determined 

Several tasks were initiated in the early part of FY 2008 that supported refinement of the pre-
conceptual design cost and schedule estimates.  These included: 

 Developing the high-level schedule containing estimated project cost distribution by year and 
sponsor, according to the sharing assumptions made for an initial operating date of 2021 

 Refining the program plans, schedules, and funding profile for R&D 

 Adapting funding profiles from the Pre-Conceptual design work to the 2021 schedule 

 Addressing the strategy, cost and schedule for licensing.  This work is ongoing at the date of this 
report and will include: 

– Continuing development of the Licensing Strategy for the NGNP 

– Developing the content and schedule of the NGNP pre-application program, 

– Defining the development of additional NGNP-specific white papers for NGNP pre-
application. 

– Conducting a workshop discussion with all contractor teams of the NGNP licensing strategy 
and schedule 

– Evaluating the content and schedule for engineering and organizational prerequisites 
necessary for effective NGNP pre-application engagement with NRC; 

 Preparing functional and operational requirements, concept designs and cost and schedule 
estimates for the CTF 

 Developing more detailed cost and schedule estimates for development of the high temperature 
steam electrolysis (HTSE) hydrogen production process including testing in the CTF, and 
completion of the design, construction, commissioning and operation of the process in the NGNP. 

This additional work was used to update the original cost estimates and schedules from the pre-
conceptual design work in FY 2007.  Costs will be revised periodically based on need and the availability 
of information. 

                                                      
a.  This figure represents the “most likely” cost within a range, previously established during the pre-conceptual design studies, 

which included participation from WEC, GA and Areva, and their respective team members. 
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10. RECORDS MANAGEMENT AND CONFIGURATION CONTROL 

10.1 Records Management  

The Records Management Plan for the Next Generation Nuclear Plant (NGNP) Project, currently an 
INL document, PLN-1485, Rev. 7, describes the activities, responsibilities, authorities, and interfaces 
required to ensure the consistent care of information in all media forms throughout the NGNP life cycle 
(i.e., creation/receipt, use, maintenance, storage, and disposition). 

The NGNP uses the commercially available Electronic Document Management System (EDMS) for 
management and storage of electronic records of all types.  When electronic media are used to manage 
QA records, guidelines published by the Nuclear Information and Records Management Association  
(NIRMA)b will be implemented to satisfy the requirements of 10 CFR Part 50, Appendix B, and also 10 
CFR Parts 60, 71, 72, and 76.  The DOE Idaho Operations Office QA organization documented in their 
latest QA audit that EDMS effectively implements the NIRMA guideline requirements and accepted 
EDMS as a storage medium for NRC-licensed facility records (Ref: letter CCN 51988, UFC 0352, ISFSI-
QA-04-017).   

10.2 Data Management and Configuration Control 

A method for managing NGNP Project-related data (such a drawings, reports, and commercial vendor 
data, etc.) that logically ties the configuration numbering system to the WBS is being developed.  
Currently, an NGNP Project number (23843) is used to identify NGNP Project-related data within 
EDMS.  As the WBS is finalized, it may be included as an “index” or attribute of the electronic file for 
ease of reference and retrieval.   

To satisfy the need for controlling the distribution of project-controlled information – mostly time-
sensitive – yet not meeting the criteria for standard classification (Official Use Only [OUO], Controlled 
Unclassified Information, etc), a restricted folder has been created in EDMS to temporarily hold such 
information while controlling its configuration.  Information in this folder can only be accessed by 
permission from the NGNP Project Director and is administered by the NGNP Records Management 
Coordinator. 

                                                      
b.  NIRMA is a standards-based organization under the American National Standards Institute.  Their guidelines can be found at 

<http://www.nirma.org>. 
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11. CONSTRUCTION 

The project is not at the level of maturity or phase necessary to formulate plant construction 
information.  As such, any information relative to these areas that is currently known and available, 
including a discussion of current expectations, will be provided in future revision of this Preliminary PEP. 
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Sample NGNP Work Breakdown Structures and 
Activity Planning 
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Appendix A 
Sample NGNP Work Breakdown Structures and Activity Planning 
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Appendix B 
 

NGNP and VHTR TDO 
Work Breakdown Structures 
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Appendix B 
NGNP and VHTR TDO Work Breakdown Structures 

Table B-1. NGNP Work Breakdown Structure. 

C Idaho National Laboratory
C Q Projects
C Q 10 Next Generation Nuclear Plant

C Q 10 01 NGNP Project Management

C Q 10 01 01 NGNP Project Management
C Q 10 01 01 03 Project Management
C Q 10 01 01 03 01 Project Management
C Q 10 01 01 03 03 NGNP Public/Private Partnership
C Q 10 01 01 04 Public Outreach
C Q 10 01 01 04 01 Public Outreach

C Q 10 02 Engineering

C Q 10 02 00 Engineering
C Q 10 02 00 01 Engineering
C Q 10 02 00 01 01 Engineering Management
C Q 10 02 00 01 02 NGNP Engineering Design Development
C Q 10 02 00 01 03 Hydrogen Process/Heat Transport
C Q 10 02 00 01 04 Component Test Facility (CTF)

C Q 10 04 Regulatory

C Q 10 04 01 NRC Licensing
C Q 10 04 01 01 NRC Licensing
C Q 10 04 01 01 01 NRC Licensing
C Q 10 04 01 01 02 Site Selection  
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Table B-2. VHTR TDO Work Breakdown Structure. 
C C 70         VHTR Technology Development Office 

C C 70 01       VHTR Technology Development Office 

C C 70 01 01     VHTR Technical Development Office 

C C 70 01 01 01   Technology Development Office Program Management 

C C 70 01 01 01 01 Technology Development Office Project Management 

C C 70 01 03     Fuels 

C C 70 01 03 01   Fuel Development 

C C 70 01 03 01 01 Fuels Project Management 

C C 70 01 03 01 02 Fuel Fabrication 

C C 70 01 03 01 03 Fuel Safety Testing and PIE 

C C 70 01 03 01 04 Fuel Performance Modeling 

C C 70 01 03 01 05 Fuels Fission Product Transport and Source Term 

C C 70 01 04     High Temperature Materials 

C C 70 01 04 01   High Temperature Materials 

C C 70 01 04 01 02 High Temperature Materials – Scoping Studies 

C C 70 01 05     Graphite 

C C 70 01 05 01   Graphite 

C C 70 01 05 01 01 Graphite Project Management 

C C 70 01 05 01 05 AGC Experiment Design 

C C 70 01 05 01 08 Graphite Material Properties 

C C 70 01 06     Design Methods and Validation 

C C 70 01 06 01   Design Methods and Validation 

C C 70 01 06 01 03 Design Methods and Validation 
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Figure F-1.  Summary level NGNP schedule (two nuclear system designs for certification; one design selected for NGNP).  
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