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Introductions and Goals of Meeting
Introductions

Energy Northwest
Don Gregoire, Project Lead - New Nuclear
Pete Serrano, Environmental Planning Supervisor – New Nuclear
X-energy
Travis Chapman, Lead Licensing Engineer
Milton Gorden, Senior Environmental Licensing Engineer
Ingrid Nordby, Licensing Project Manager

Meeting Goals
1. Define Bounding Design Values (BDVs) EN/X-energy propose for licensing the Xe-100 advanced reactor.
2. Discuss the need to apply BDVs in Xe-100 licensing process.
3. Outline possible project milestone impacts if BDVs are (not) used.
4. Proposed Actions:
• EN/X-energy submittal of white paper addressing the use of BDVs in September 2021.
• NRC feedback (including OGC review) of the proposed BDVs by the first week of December 2021. 
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Need for BDVs in Xe-100 Licensing
1) EN/X-energy are drafting an Environmental Report (ER) to construct and license the X-energy Xe-100 

advanced reactor. 

2) Licensing timeline compressed to coincide with funding from the United States Department of Energy 
Funding Opportunity Number (FOA): DE-FOA-0002271. 

a. The FOA requires deployment of the reactor within 5-7 years of award funding.

b. To meet the FOA timeline ER must be submitted by 12/31/22.

c. Congress, Senate, and White House support the ARDP, including a Congressional budget that presently 
allocates $370 million for ARDP in FY22. 

3) Technical information to be used for the ER is currently in preliminary design.  

4) BDVs will allow the EN/X-energy to analyze maximum impacts associated with the XE-100 deployment while 
refining issues in development. 

5) 3,809 MW of power in Washington are planned for retirement by 2032. 

• The Prospective Owner will not be able complete its assessment of its power needs until 2024.
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1) The deployment of up to twelve reactor units on the site, equivalent to three Xe-
100 4-unit plants, to bound environmental impacts of construction/operation.

2) Construction and operation of the units in a phased approach over a 10 to 15-
year period (e.g., four units constructed every 5-7 years), with the possibility 
that some units may never be constructed.

EN/X-energy is proposing to use bounding parameters that minimizes future 
reanalysis, resulting in efficiencies. 

Context for Bounding Design Values
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Nuclear Energy Innovation and Modernization Act (NEIMA) of 2019 and 
NRC Response 

Nuclear Energy Innovation and 
Modernization Act (NEIMA)

• Provides NRC direction to explore “options 
for improving the predictability of the 
commercial advanced nuclear reactor 
licensing process, including the evaluation 
of opportunities to improve the process by 
which application review milestones are 
established.”

• Requires the NRC to “establish by the end of 
2027 a technology-inclusive regulatory 
framework that encourages greater 
technological innovation.” 

• Use of a BDV approach allows EN/X-energy to pursue a Part 50 licensing 
approach for the Department of Energy (DOE) Advanced Reactor 
Demonstration Program (ARDP) in a manner that provides project 
flexibility and acknowledges preliminary design phase understanding of 
environmental impacts with conservatism

• Increasing confidence in application review milestone establishment

• The BDV approach compliments work the NRC staff is doing in establishing 
an Advanced Reactor Generic Environmental Impact Statement (AR-GEIS) 
that is generally bounding of environmental impacts

• While our BDV approach is project-specific, it provides an 
opportunity to demonstrate innovation in both the technology (Xe-
100 unique characteristics and reduced environmental impacts) and 
the NRC’s review processes (RG 4.2 as applied to an advanced reactor 
technology project that anticipates future expansion)

The BDV approach is aligned with the NRC staff’s implementation of 
flexible and multi-stage non-LWR regulatory review processes described 

in SECY-21-0010
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Xe-100 BDV Approach Compared to EN’s 
Columbia Generating Station

Xe-100 BDV Assumptions
Number of Units: up to 12 units for three “four-pack” plants
Footprint: Up to 128 Acres (including laydown area)
Generating Capacity: 960 MWe
Operating License: 40 years per unit from license issuance
Safety: Safety case centered on TRISO fuel functioning as the 
principal radionuclide barrier to releases. PSAR and initial Xe-
100 PRA drive BDV assumptions.
Refueling Cycles: Continuous refueling of HALEU TRISO-
coated particle fuel in pebble form; periodic major outage for 
internal graphite changeout (20-30 years)
Water Consumption: ~52 acre-feet/year + domestic use for 
each four-pack plant (~156 acre-feet/year + domestic use), 
assuming “dry-cooling” is used

Corresponding CGS Data
Number of Units: 1, Columbia Generating Station (CGS)
Footprint: 1,089 Acres
Generating Capacity: 1,207 MWe
Operating License Expiration: 2043, license issued 1983
Safety: Based on evaluation of LWR-specific safety case
Refueling Cycles: biennial (requires shut down)
Water Consumption: ~22,500 - 24,550 acre-feet/year 
(consumption varies on refueling outages) 



7

“Bounding Design Values” Regulatory Basis

Regulatory Guide 4.2 
Preparation of Environmental 

Reports for Nuclear Power 
Stations

RG 4.2 offers an approach for the use of “conservative estimates” and “bounding 
and reasonable” assumptions.

Section 4.3.1: Impacts to terrestrial resources should be based on a conservatively
estimated footprint of ground disturbance encompassing the plant and associated 
facilities. 

Section 4.3.1: wetland impact data presented in the ER should be conservative enough
to account for likely impact levels ultimately reported in permit applications.

Section 4.8.3: If assumptions are used to fill in missing or highly uncertain data (e.g., 
commute distances, persons per vehicle, and shipping distances for materials), the 
assumptions should be bounding and reasonable...

Section 5.8.6: Where assumptions are used to fill in missing or highly uncertain data (e.g., 
commute distances, persons per vehicle, and number of deliveries), the assumptions 
should be bounding and reasonable…

Section 5.9.2 : The applicant should provide in the ER sufficient descriptions of key 
models, assumptions, parameters, conditions, input data, resulting output, and 
approaches to inform NRC staff’s evaluation.
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BDV Background, Continued

NUREG-2122
Glossary of Risk-related Terms 
in Support of Risk-Informed 
Decisionmaking

NUREG-2122 defines “bounding analysis” and “conservative analysis”
Bounding Analysis: An analysis that uses assumptions such that the assessed outcome will meet 
or exceed the maximum severity of all credible outcomes, both in magnitude as well as frequency.
Conservative Analysis: An analysis that uses assumptions such that the assessed outcome is 
meant to be less favorable than the expected outcome.

NUREG-1555 allows for conservative estimates and assumptions
Section 7.3: allows the NRC staff to make bounding assumptions to determine the 
magnitude of the potential risk reduction for each SAMA.
Section 5.3.1.1: allows for mathematical modeling shown to be conservative…
Section 5.3.2.1: allows for conservative assumptions associated with thermal analysis 
of discharges. 
Section 5.4.2: addresses re-evaluation of exposure pathway data to determine if 
conservative estimates have been used...

NUREG-1555
Standard Review Plan for 
Environmental Reviews for 
Nuclear Power Plants: 
Environmental Standard 
Review Plan
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Scenarios in RG 4.2 Appendix C

• Allows environmental analysis in 1 
app.

• Requires schedule for construction 
of all Reactors.

• Problem: Need for power and 
alternative energy analyses & 
applicant not finalized.

• Future Reactors are reasonably 
foreseeable (cumulative impacts).

• Problem: Additional  regulatory 
or scheduling risk. SEIS may 
require full reanalysis.

NRC 
Approves the 

proposed BDVs; 1 
licensing action and 1 

NEPA document 
completes action.

NRC 
Approves the 

proposed BDVs, 
requires Supplemental 
EIS, allowing Applicant 

to use 1st NEPA 
document as a     

baseline.

• No future reactors are 
addressed

• Problem: All aspects of the 
ER must be re-addressed.

• Provides no benefit over 
multiple license apps. 

• Reasonable option if Licensee 
elects ESP.

• Problem: Requires full SEIS 
for each separate COL or 
Part 50 application.

Results in at least 
two licensing 

actions, providing 
no long-term 
benefit to the 

Licensee.

Scenario 1 
Applicant requests licenses 
for all Units installed over 

time.

Scenario 2
Applicant requests licenses 
for one or more Units and 

informs the NRC of intent to 
request licenses for future 

Units.

Scenario 3
Applicant completes a 

subsequent application for 
“unforeseen” reactors.

Scenario 4
Applicant requests ESP for 

all planned Units, then 
completes COL for short-

term planned units.

Option #4 works if 
Licensee applies 

for ESP. Requires 
multiple NEPA    
documents and 
multiple license 

actions. 



10

• Feedback on acceptability of EN/X-energy’s proposed BDV approach that uses a modified licensing 
Scenario 1, which proposes up to 12 units over a period of ~15 years to meet an evolving need for 
power 

EN/X-energy Request for NRC Review and Action

Schedules

• Detailed schedule for first set of 
units.

• Less detailed schedule for future 
units. Future NEPA Impacts 

• Depend on new and 
significant information.

• Potential information 
requiring update: applicant 
information and purpose 
and need.

Supporting Information
• Need for power, alternative energy, 

cost-benefit analyses for all 
proposed units based on available 
data.

Informational 
Needs

License Application 
Submission

• Bounded by 12 Units in 
Proposed Action.

• Phased installation of 
units over time (any 
number of units from 1-4 
at each phase).

• Alternatives analysis 
address impacts 
assuming all proposed 
units are constructed 
and operated.

Resulting 
Analysis

Applicant Information
• Prospective Applicant has not 

identified need for power generated 
by 12 units.

Informational 
Needs

Informational 
Needs
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Impact of Proposed BDV Scenario

Environmental 
Report

Using EN/Xe 
Scenario
No BDVs

Benefits
• Conservatively 

assesses 
impacts.

• Limited 
reassessment.

Overall Analysis
• Time savings due to 

single licensing/ 
NEPA processes.

• Allows for use of 
assumptions.

Benefits
• Complete 

information 
submitted.

• Requires 
mature 
technology.

• Reduces 
regulatory risk.

Key Input Assumptions

Potential 
Issues

Issues

• BDV approach 
approved prior to 
license app.

• Impacts need to 
pass the test of 
“reasonableness”.

Potential 
Issues

Issues

• More extensive 
licensing and NEPA 
efforts.

• More time.

• Need innovative 
licensing to meet 
project goals.

Overall Analysis
• More precise data 

and analysis early.

• Risks exceeding 
ARDP schedule.
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Conclusion: BDV Approach is Appropriate for 
Xe-100 Licensing

EN/X-energy’s proposed approach:
• Sufficiently analyzes impacts based on highest impact scenario.

• Relies on, and is aligned with, NRC guidance and bounds potential impacts and their 
reasonableness.

• Allows EN/X-energy to shorten future licensing and NEPA processes.

• Allows NRC to issue one EIS with greatest potential impacts, resulting in reduced future 
rework in future NEPA documentation. 

• Allows prospective owner to obtain new generating sources as-needed in the future.
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Path Forward
1. EN/X-energy will submit BDV white paper to NRC in 

September 2021.

2. NRC review and comment on BDV white paper by first week 
of December 2021.

3. EN/X-energy continue development of ER.

• Timely review of BDV approach needed to maintain ER schedule.
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