
Summary / Objectives:

Passive Decay Heat Removal System

A major design goal for Generation IV nuclear energy systems is to reduce or 
eliminate the likelihood and/or extent of reactor core damage incurred during an 
off-normal operating event, thereby eliminating the need for offsite emergency 
response. One approach for achieving this objective is to develop inherently safe 
reactor designs that can passively dissipate decay heat to the environment without 
relying on operator action during an event of this type. Historically, this approach 
has been taken for both sodium- and gas-cooled Generation IV reactor types by 
providing Reactor Cavity Cooling Systems (RCCS) that are designed to passively 
dissipate decay heat to the environment by natural convection while maintain fuel 
temperature below the threshold for onset of core damage. This presentation will 
begin by providing a high level overview of RCCS systems that have been 
developed for advanced reactor designs over the years. This will be followed by a 
summary of large scale integral effect tests that are currently underway at Argonne 
to provide licensing-quality data for two of these systems; i.e., air- and water-
cooled RCCS concepts.
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MOTIVATION: The accident at the Fukushima Daiichi Nuclear Power Plant was 
troublesome because the system that actively cools the decay heat did not work. 
The study of passive cooling systems is important for advanced nuclear reactor 
systems.

FOCUS: The focus is on the reactor cavity cooling system (RCCS) as a 
system for passive removal of decay heat. It's a simple system that utilizes 
the natural circulation of air and water but needs to be checked for 
practical applicability on a variety of scales.
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The Natural Convection Shutdown Heat Removal Test Facility: This type 
of experiment has been performed at ANL since the 1980s, but it has 
been redesigned to be applicable to advanced reactor nuclear systems.

Quality: Experiments contribute to providing high quality data for code 
validation and to support the licensing process.
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Experimental results: An example of the experimental results of the 
MHTGR accident scenario is shown below.
Other performance tests have been conducted under various conditions 
with gas as the working fluid, and the results are presented.
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Air to Water Conversion: With conclusion of air-based testing, program has 
shifted to a water-based operation of the existing test facility. Water-cooled 
NSTF based on concept design for Framatome 625 MWt SC-HTGR (formally 
AREVA)




