'f ,“ Kairos Power

REGULATORY ROUTE TO COMMERCIAL NUCLEAR DEPLOYMENT

THE DRIVER’S SEAT: TAILORING THE ROUTE YOU TAKE

JUNE 2021

. . . ’#'b‘
Copyright © 2021 Kairos Power LLC. All Rights Reserved. i (4 \’ Ka Iros PDWEI'



Peter Hastings

Vice President of Regulatory Affairs & Quality,
Kairos Power

Mr. Peter Hastings is the Vice President of Regulatory Affairs & Quality at Kairos
Power and leads teams responsible for licensing and permitting activities, safety
analysis and probabilistic risk assessment, quality assurance, and government affairs
with a focus on establishing the regulatory basis for Kairos Power's reactor
technology.

Mr. Hastings previously ran a successful management and regulatory consulting firm
and held prior positions as Director of Licensing and Regulatory Affairs for Generation
mPower, Licensing Manager for Duke Energy’s Nuclear Plant Development Division,
and licensing and design-center lead NuStart Energy Development, LLC. Mr. Hastings’
background includes work as a reactor engineer responsible for startup testing and
fuel performance monitoring, design engineer on the Monitored Retrievable Storage
facility, manager in safety assurance and performance assessment for the Yucca
Mountain repository, and licensing manager responsible for receipt of construction
authorization for the MOX Fuel Fabrication Facility.

Mr. Hastings earned his B.S. in Nuclear Engineering from North Carolina State
University. He is a registered professional engineer in North and South Carolina.
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Kairos Power’s s m|SS|on s to enable the World S tran5|t|on to clean’ énergy,
W|th the ultlmate goal of dfamatlcally |mprovmg people’s quality of life
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In order to achleve th1s mission, we must prlor|tize our efforts to focus on a clean
energy tech nology that S aﬁ‘ordab/eand safe




Overview of Kairos Power

Kairos Power Headquarters

* Nuclear energy engineering and design company singularly
focused on the commercialization of the fluoride salt-
cooled high temperature reactor (FHR)

° Founded in 2016
o Current Staffing
o >170 Employees
° ~90% Engineering Staff

* Private funding commitment to engineering design and
licensing program and physical demonstration through Kairos Power Team
nuclear and non-nuclear technology development program W 12 =7 2

* Schedule driven by US demonstration by 2030 (or earlier)
and rapid deployment ramp in 2030s

* Cost targets set to be competitive with natural gas in the US
electricity market
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Kairos Power Locations
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MATERION

o .
) Kairos Power

Strategic Collaboration

Materion
HQ / R-Lab / S-Lab Elmore, OH
Alameda, CA Q
Engineering Test Unit / T-Facility Hermes Reactor
Albuquerque, NM Oak Ridge, TN

. (2023) . . Licensing Office

Charlotte, NC

' Kairos Power Facilities
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Kairos Power Highlights of Recent Progress

Internal Milestones and Accomplishments:

R-Lab S-Lab T-Facility Hermes Reactor Site Selection
Rapid Prototyping and Flibe Chemistry and Engineering Test Unit East Tennessee
Technology Development Materials Testing Lab New Mexico Expansion Technology Park

External Awards and Validation:

TENNESSEE
VALLEY
AUTHORITY
+

L

) Kairos Power
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Nuclear Regulatory Commission Cooperative Development Agreement DOE Advanced Reactor Demonstration

Pre-Application Engagement Development & Demonstration Collaboration for Program (ARDP)
Hermes Risk Reduction Award
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Kairos Power Path to Commercialization: Successive Large-
Scale Integrated Demonstrations

P

Test Experience KP-X
Commercial Plant
140 MWe/Unit
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Test Experience

(Non-Nuclear)

Test Te
Experience Experience

! U-Facility
Reactor Demonstration Unit
|—>m+@» BUILD B2 TEST wud PLAN g DESIGN gg BUILD g TEST g PLAN pg DESIGN gg BUILD |

Hermes Reactor

Test Experience
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Engineering Test Unit
(Non-Nuclear)
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Risk Reduction

Aﬁ;

Pre-Appllcatlon
Engagement

Hermes Reactor

Lab-Scale Tests
(Non-Nuclear)

L

Engineering Test Unit

U-Facilit
(Non-Nuclear) ¥

(Non-Nuclear)

KP-X

Program risk

Commercial Plant
140 MWe/Unit

Risk reduction ————»

Kairos Power is significantly retiring risk to commercial deployment:
e Technical and Cost risk via iterative development and Hermes reactor
* Regulatory risk via comprehensive pre-application engagement
* Commercial risk via full-scale U-Facility
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What Does the Driver’s Seat Look Like?
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What Does the Driver’s Seat Look L|ke?
=D rHA

Your location

Reliable, carbon-free electricity

tailoring the route you take...
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What Does the Driver’s Seat Look L|ke?
=D rHA

Your location

Reliable, carbon-free electricity
Determine your business strategy

tailoring the route you take...
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What Does the Driver’s Seat Look L|ke?
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Your location

Reliable, carbon-free electricity

e Determine your business strategy

Assess the regulatory environment

.
@

tailoring the route you take...
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What Does the Driver’s Seat Look L|ke?
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Your location

Reliable, carbon-free electricity

e Determine your business strategy
Assess the regulatory environment

Policy issues or rule changes?

@

tailoring the route you take...
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What Does the Driver’s Seat Look L|ke?
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Your location

Reliable, carbon-free electricity

e Determine your business strategy

@Assess the regulatory environment

PR

Policy issues or rule changes?

&

@ Establish regulatory strategy

tailoring the route you take...
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What Does the Driver’s Seat Look L|ke?
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From' Your location

Reliable, carbon-free electricity

e Determine your business strategy

@Assess the regulatory environment

"

Policy issues or rule changes?

&

Establish regulatory strategy

Determine pre-application targets

©
@

tailoring the route you take...

Copyright © 2021 Kairos Power LLC. All Rights Reserved.



What Does the Driver’s Seat Look L|ke?
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Your location

Reliable, carbon-free electricity

PR

e Determine your business strategy

@Assess the regulatory environment

Policy issues or rule changes?

&

Establish regulatory strategy

Integrate regulatory/business strategy

@Determine pre-application targets

tailoring the route you take...
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What Does the Driver’s Seat Look L|ke?
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Your location

Reliable, carbon-free electricity

@ Determine your business strategy

@Assess the regulatory environment

Policy issues or rule changes?

PO

Establish regulatory strategy

@Determine pre-application targets

Integrate regulatory/business strategy

tailoring the route you take...

Monitor, iterate regulatory engagement
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KP-FHR Regulatory Strategy

! Regulatory |
. Engagement : T e e "
I I 1 |
Plan | ,
| | | Hermes Hermes |
: . Test & . I Construction Operating License I
: Design —> . .. > L |
| Overview Development | | Permit Application Application I
: Overview : : (10 CFR 50) (10 CFR 50) |
| |

| Z KP-X Construction KP-X Operating

(10 CFR 52)

Pre-Application Phase

! | Permit Application License Application Could be influenced
[ . 10 CFR 50 10 CFR 50
! Topical Reports ( ) ! : by 10 CFR 53
: (10 CFR 50)
I
| \
. ; . : |
i NRC Audits & : D.e.5|gn. Combined License :
. Onsite ACRS Reviews . e Applications I
. . : Application L 1
| Reviews (10 CFR 52) i
:
|
|

Subsequent Plants
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Regulatory Framework

* 10 CFR 50 construction permit and operating license
* 10 CFR 53 and other major changes not timely for Kairos Power schedule

* Assessment of current framework for impacts
° Non-LWR
o Standard review plan — NUREG-0800 vs. NUREG-1537

o Risk-informed safety case
* Active pre-application engagement

* Monitor/iterate
o Pivot to Hermes NPUF

o Updated regulatory gap analysis

Py
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NRC Pre-Application Engagement Status

) ) o Topic 2018 2019 2020 2021 2022
* >20 technical or topical reports or revisions to date P 30 4Q11Q2Q 3Q 4Q/1Q 2Q 3Q 4Q[1Q 2Q 3Q 4Q1Q 2Q 3Q 4Q
) ) Design Overview of KP-FHR (Technical Report) 0 Revi@ |
* Pilot of “no-RAI” review =
Testing and Development Program for KP-FHR (Technical Report) 0 I de"e'°"'"e"t/’?"iew -
. . . . . . Proposed NRC review duration
* Multiple audits, onsite reviews (including PIRT S Announced milestone | | |
acce pta nce) Selection of Principal Design Criteria (Topical Report) QI Q DSER QQ FSER @ Actual milestone
[
Regulatory Gap Analysis Summary (Topical Report) — 0 0 DSER(Y
* NRC approvals: - : = | — QI
. . . . . Separate Effects Test and Integral Effects Test Scaling Methodology
> Principal Design Criteria o — . % 99 G-

o Test Scaling Methodology
o Salt Coolant Qualification
o Licensing Basis Event Selection

Reactor Coolant (Salt) Qualification Program (Methods - Topical ' |
— DSER FSER
—— —% =9 &

Licensing Basis Event (LBE) Selection and SSC Classification 0’_ 0 DSEF&QF
Methodology (Topical Report)

Regulatory Engagement Plan (Technical Report) 0 0 flevl

* ACRS review of Test Scaling and Salt topicals (Fuel
Performance pending)

B

Fuel Performance Analysis Methodology (Methodology and 0
Approach - Topical Report)

DSER( L) FS

. First ACRS Review (Salt & Scaling Topical Reports) 0
* Under review:

o

o

o

Regulatory Gap Analysis

Fuel Performance

QA Program

High-Temp Metallic Materials
Mechanistic Source Term
Fuel Qualification

Quality Assurance Program Description (Topical Report)

High Temperature Materials Qualification Plan (Metallics - Topical
Report)

Radiological Source Terms for Accident Analysis (Methods and
Governing Physics - Topical Report)

Fuel Qualification Program (Topical Report)

High Temperature Materials Qualification Plan (Graphite - Topical

@ FSER

@ FSER

FBER

@ FSER

0 RevO
Report)

RevO é
RevO g

o High-Temp Graphite Materials

’4'
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Kairos Power s m|SS|on is to enable the World S tranS|t|on to clean energy,

with the ultimate goal of dramatically | |mprovmg ‘people’s quality of life
Wiglll< protectlng the environment.
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