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Severe Accident Code Development & Regulatory Applications
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What Is It?

MELCOR is an engineering-
level code that simulates the
response of the reactor core,
primary coolant system,
containment, and
surrounding buildings to a
severe accident.

Who Uses It?

MELCOR is used by domestic
universities and national
laboratories, and international
organizations in around 30
countries. It is distributed as
part of NRC’s Cooperative
Severe Accident Research
Program (CSARP).

10 CFR 52,
10 CFR 100, -

How Is It Used?

MELCOR is used to support severe accident and source term activities
at NRC, including the development of regulatory source terms for
LWRs, analysis of success criteria for probabilistic risk assessment
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urce term validation
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N models, site risk studies, and forensic analysis of the Fukushima
, Holtec SMR-160 gy
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How Has It Been Assessed?
MELCOR has been validated against numerous international standard
mc iteria (SPAR problems, benchmarks, separate effects (e.g., VERCORS) and integral
pistia( ) experiments (e.g., Phebus FPT), and reactor accidents (e.g., TMI-2,
ident Induced SGTR Fukushima).
“
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Severe Accident Code Development & Regulatory Applications
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Collaborative Research

Public Workshop: SCALE/MELCOR Non-LWR

“® USNRC
Source Term Demonstration Project

Post-9/11
Security Studies

Post-Fukushima Studies -
-Spent Fuel Pool (NUREG-2161) Non-LWR Readiness RG 1.183 (Rev 2)

-Containment Venting (NUREG-2206)



MELCOR User Groups & Technical Meetings

Cooperative Severe Accident Research Program (CSARP) — June/U.S.A
MELCOR Code Assessment Program (MCAP) — June/U.S.A
European MELCOR User Group (EMUG) Meeting — Spring/Europe
Asian MELCOR User Group (AMUG) Meeting — Fall/Asia

, Finland

\
South Africa




International Severe Accident Projects
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MELCOR Modernization (2024)
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TP = Transfer Process

DCH = Decay Heat

COR = Core

SPR = Containment Spray
BUR = Gas Combustion

FDI = Fuel Dispersal Interaction
CAV = Cavity (MCCI)

ESF = Engineered Safety Features

MP = Material Properties

RN = Radionuclide

HS = Heat Structure

CVH = CV Hydrodynamics
EDF = External Data File

CF = Control Function

MES = Special Messages
MEX = Executive
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NCG = Non Condensible Gas
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Source term for HBU/ATF
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Advanced Nuclear Technology Research

Public Workshop: SCALE/MELCOR Non-LWR
Source Term Demonstration Project

Molten Salt Fueled Reactor
September 13, 2022

Five Major Types of Non-LWRs Analyzed for Source Term:
2021
* Heat Pipe Reactor — INL Design A
* High-Temperature Gas-Cooled Pebble-bed Reactor —- PBMR-400
* Molten-salt-cooled Pebble-bed Reactor — UCB Mark 1

SCALE/MELCOR non-LWR source term demonstration project

« Heat-pipe reactor workshop on June 28, 2021

: \S;:f:cj Rﬂecording June 29, 2021
2022 - VELCoR ot
 Molten-salt-fueled Reactor — MSRE « High-temperature gas-cooled reactor workshop on Jly 20, 2021
«  Sodium-cooled Fast Reactor — ABTR - Vs Recordng e sy 20,202

« SCALE report 3
« MELCOR report @

« Fluoride-salt-cooled high-temperature reactor workshop on September 14, 2021

Also Evaluating the Non-LWR Fuel Cycle Vi S—

2023 : MELCOR report @
« High-Temperature Gas-Cooled Pebble-bed Reactor — PBMR-400 - tensaiiueiea reactor workshop on septarmber 13, 2022

« Slides g

« Sodium-cooled Fast Reactor — ABTR + Video Recording (s September 13, 2022

« SCALE report @

September 14, 2021

« Sodium-cooled fast reactor workshop on September 20, 2022

« Slides g September 20, 2022
« Video Recording [EXT

Public workshop videos, slides, reports at advanced reactor source term webpage

SCALE input models available here.
MELCOR input models available upon request.



https://www.nrc.gov/reactors/new-reactors/advanced/nuclear-power-reactor-source-term.html#:~:text=Advanced%20Reactor%20Source%20Term%20Demonstration
https://code.ornl.gov/scale/analysis/non-lwr-models-vol3

2024 CSARP/MCAP meetings
* June 3-7, 2024
 Bethesda Maryland, USA
* Registration:

» CSARP/MCAP Registration



https://mcas-proxyweb.mcas-gov.ms/certificate-checker?login=false&originalUrl=https%3A%2F%2Furldefense.com.mcas-gov.ms%2Fv3%2F__https%3A%2Fwww.eventbrite.com%2Fe%2F861751280277%3Faff%3Doddtdtcreator__%3B!!D9dNQwwGXtA!XPRk8yY-0UkQPpsEw6ux-c5akbTYNiUJF3KTL34mxDwzMGjSo6VfJV10qiaTedzauec1ufoDtQXR5onketQpgxYONWZk1VM%24%26McasTsid%3D20893&McasCSRF=05ea6abfbf3fbce27dc2833ce7686056c9467a5da0e0fe3104fc9b17e9cd164d
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