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A Few New Papers in 2006
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A Few New Papers in 2006

Design and development of 
the AHWR—the Indian 
thorium fuelled innovative 
nuclear reactor, Nuclear 
Engineering and Design 236 
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2006.pdf
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• Other papers or reports we should be collecting?



Impact of IRWT Thermal Stratification on PRHR 
Performance 

• As part of the AP600 research, OSU 
conducted a series of tests for the NRC to 
assess the impact that thermal stratification 
in the IRWST has on PRHR heat 
exchanger performance.

• NRC-2 Station Blackout Test produced long 
term heat-up of the IRWST and significant 
thermal stratification. (NUREG/CR-6641)



Description of Station Blackout Test NRC-2 

• NRC-2 simulated a a loss of all AC power 
to all reactor  systems.

• Decay heat was removed by the Passive 
Residual Heat Removal System using the 
C-Type PRHR Heat Exchanger immersed 
in the IRWST.
– 88 Stainless Steel Tubes

• The test duration was ~24,000 seconds.



Passive Residual Heat Removal (PRHR)  System
(Description of Flow Path)

• Actuates on Low PZR Pressure or Level
• Station Blackout



IRWST PRHR Heat Exchanger



Fluid Temperature Measurements in IRWST 
and PRHR Tubes
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NRC-2 IRWST Thermal Stratification 



Fraction of Heat Load Transferred in Each Zone (NRC-2)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

2000 4000 6000 8000 10000 12000 14000 16000 18000
Time (s)

Fr
ac

tio
n 

of
 H

ea
t L

oa
d

Zone 1 Zone 2
Zone 3 Zone 4

Top Horizontal Bundle



Results
• Significant thermal stratification was observed in the 

IRWST during the Station Blackout Test (NRC-2)
– A saturated layer forms at the top of the IRWST as the result of

a thermal plume rising from the PRHR heat exchanger.

• The data Indicates that the top horizontal bundle in the 
PRHR (Zone 1) serves to transfer a major portion of 
the heat load throughout the transient.

• As the saturation layer grows, the top zone becomes 
less effective and Zones 2 and 3 become more 
effective.

• Recirculation patterns were observed at the free 
surface of the IRWST. 

• Limited results were published in NUREG/CR-6641



Benchmark Testing

1. OSU is willing to approach NRC to suggest a test to 
obtain more detailed data to assess PRHR operation 
during IRWST thermal stratification.

• Would require additional thermocouples and the addition of 
velocity measurements.

2. Data would be provided to CRP participants.
3. May be suitable challenge for CFD analyses.


