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SET / IET Overview

• Hibiki and Ishii
• Boesmans and Berghmans
• LINX
• CCTF
• SCTF
• PKL



Literature Review
• Hibiki and Ishii summarized findings over many 

experimental campaigns that internal recirculation 
occurs near pool boiling conditions in large pipe 
geometries and bundle geometries
– A key process that affects the 3D flow field is channeling of 

voids into a central column 
• At LINX facility, voiding in adiabatic conditions drove 

internal recirculation
• At CCTF, radial power differences enhanced internal 

recirculation 
• At PKL facility, internal recirculation homogenized the 

axial and radial boron distribution 
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Primärkreislauf Primary Circuit 
Reactor Coolant System (PKL) 

Information Follows
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Monitoring Subcritical Margin

• Similar to startup procedures, ex-core nuclear 
instrumentation can be used to monitor 
subcritical margin.

• Subcritical multiplication monitoring is used 
with 1/M plots typically to predict critical rod 
position.



1/M Plot
(from DOE Fundamentals Handbook)



Timing of Downcomer Dilution

Time of ECCS 
Actuation

Approximate 
DC 

Concentration 
post-ECCS

Reactor 
Power Steaming Rate Time to reach 

100 ppm
Time to reach 

10 ppm

seconds ppm %RTP kg/sec days days
1700 1000 1.0 0.74 0.96 10.3
2800 900 1.0 0.74 0.86 9.3
3300 800 1.0 0.74 0.77 8.3
1700 1000 0.5 0.37 1.89 20.6
2800 900 0.5 0.37 1.70 18.5
3300 800 0.5 0.37 1.49 16.5
1700 1000 0.2 0.15 4.70 51.5
2800 900 0.2 0.15 4.19 46.3
3300 800 0.2 0.15 3.68 41.1


