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Passive Safety Needs for GenlV GEX Y nemational
J" Forum~
= GenlV initiative defines 8 technological goals, of which 3 are safety related:
+ “S&R 1 — System operations will excel in safety and reliability”
+ “S&R 2 - Very low likelihood and degree of reactor core damage”

+ “S&R 3 — Eliminate the need for offsite emergency response”

= The reactor cavity cooling system (RCCS) has emerged as a leading concept for meeting
these goals

« Possibility to provide inherently safe and fully passive means of decay heat removal
« Offers a high level of performance with relative simplicity in design
+ Has been under consideration since 1950’s

= Though the RCCS is our focus, our ultimate objective is to support the continued
development of safe and reliable nuclear power

« Multi-institutional effort has brought together federal, industry, national laboratories, and universities
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RCCS Overview

» Unique to recent generation of HTGR
+ Natural circulation in laminar and turbulent flow
» Radiative (primary) and convective heat transfer

Forum*

GE@ International

= Air and water under consideration

» Considered for both active cooling duration normal
operation, and with other designs operating solely as
a passive safety system during an accident transient

= Several designs, each unique in geometry, but
sharing a common concept, are under design
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Reactor RCCS Coolant  Cooling Mode Country Power
HTR-10 Water Natural China 10 MW, RPV ‘»
VGM Water Natural Russia 20 MW, “ i
HTTR Water Forced Japan 30 MW, > ‘ 3
PBMR Water Natural South Africa 400 MW,
SC-HTGR Water Natural USA 625 MW, [~ 7
HTR-PM Water / Air Natural China 250 MW, E
GA-MHTGR Air Natural USA 450 MW,

GT-MHR Air Natural Russia 600 MW,
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NSTF at Argonne (present) GEN Y iniermaiional
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= The Natural Convection Shutdown Heat Removal Test
Facility (NSTF) was initiated in FY2010 in support of — ‘l ===

DOE programs NGNP, SMR, and now ART
» Program operates according to Nuclear Quality
Assurance (NQA)-1 standards
= The top-level objectives of the NSTF program are:
1. examine passive safety for future nuclear reactors

2. provide a user facility to explore alternative concepts
3. generate benchmark data for code V&V

= Concurrent collaborations for a broader scope
» Experimental facilities at multiple scales (Y%, %, etc.) for
both air and water designs
» Complimenting CFD modeling and 1D systems level
analysis
» Collaborating towards the development of a central data
bank for the RCCS concept
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Quality Assurance GE@ Intemational
» Experimental data generated by the NSTF program

is suitable for licensing initiatives by US vendors
* The program meets requirements of ASME NQA-1 2008

w/ 2009 addendum
* Regular audits maintain compliance to NQA-1
+ Small team of dedicated individuals with strong .
management support s :
Date Audit Type
Spring 2014 MA Internal External
Winter 2014 [7] MA ] Internal [ External
Summer 2015 MA Internal External
Fall 2015 A O Internal External
Winter 2016 MA Internal Extenal | | "™ b b
Summer 2016 MA Internal External
Fall 2016 MA [ lInternal [ External
Fall 2017 CIMA [v] Internal [ Exiernal
Spring 2018 O MA ] Internal External
Summer 2018 MA (] Internal [J External
Winter 2019 CIMA  [v] Internal [ External
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GA-MHTGR Accident Scenario GE@hnumwml
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Water Accomplishments GE@ international
S
» May 2018 — Completed installation of test facility
* Primary components: test section, water storage tank, and network piping
» All sensors, hardware, control valves, etc.

» July 2018 — Shakedown and instrument verification
+ Signed verification sheets

» November 2018 — Single-phase demonstration test
* Install and verify network piping sensors
« Initial fill of test loop and system leak-test

= January 2019 — First accepted matrix test at single-phase conditions
» Baseline ‘normal operation’; steady-state with 30°C inlet temperature

» August 2019 — Completion of single-phase parametric series





