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Development of Whole Core Thermal-Hydraulic Analysis program ACT ( IT)

— Development of Core Model and Verification Analysis —

Masahiko Ohtaka’, Hiroyuki Ohshima’

Abstract

Whole core thermal-hydraulic analysis program ACT is being developed for the
purpose of evaluating detailed in-core thermal hydraulic phenomena of fast reactors under
various operation conditions, e.g., normal operation and transition from forced to mnatural
circulation. This second report describes the core model and its verification analysis.

ACT consists of several thermal-hydraulic calculation modules related to the
following regions:

1) subassemblies (fuel, blanket and control rods)

2) inter-subassembly gaps,

3) upper plenum and

4) primary heat transport system.

The subassembly module is almost equivalent to the subchannel analysis code
ASFRE-III, which was developed and validated at Thermal Hydraulic Research Section, and is
applied to each subassembly of the core. The inter-subassembly gap module is used for
calculating the flow and temperature fields in the gaps between the wrapper tubes (inter-
wrapper flow) and was also developed based on ASFRE-III code (the first report described last
year). The upper plenum and primary heat transport system modules are utilized to offer
complicated boundary conditions to the whole-core analysis especially under natural
circulation conditions with the operation of the direct reactor auxiliary coolant system. In this
wotk, the core model as the main part of ACT was developed by coupling the subassembly
modules and the inter-subassembly gap module and it has made possible to calculate flow and
temperature fields in the whole core including thermal interaction between the inner
subassemblies and the inter-subassembly gaps. The coupling was made explicitly through the
heat exchange on the wrapper tube outer surface from the viewpoints of flexibility to model

various core geometry and program parallelization for large-scale simulation. The core model
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was applied to the analysis of PLANDTL-DHX sodium experiment whose test section
consisted of 7 subassemblies for code verification. It was confirmed that the predicted

sodium temperature distributions agreed with the measured data within the measurement error.

* Thermal Hydraulic Research Section, Advanced Technology Division, O-arai Engineering
Center, PNC
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#1 PLANDTL-DHX EBREERIRT — 5
A RlLEEE

£ehE 1 7
i T e BE B (mm) 63 63
7 v NERE (mm) 4
E£5EBE Y v iR (mm) 7 7
e A () 37 7

YEE (mm) 8.3 20.8

VB Y F (mm) 9.9 22.4
74 ANR—HEFE (mm) 1.5 1.5
T4 X AAN—HEE" v (mm) 165 165
FEES AT Chopped Cosine Chopped Cosine

2 MGEEHEICHERH L 7- PLANDTL-DHX £8B7— ¥
r—21 br—2 2 r—23
% E% No. ST070 ST072 ST080
ERAH DTS8FOT-01 DTSFM50T DTSSFP30T
ALOFEE (1 /min)
R EAE 8.0 8.0 8.0
BlLEEHk 15.3 15.3 15.3
m#E (kW)
WA 24.0 24.0 24.0
FBEEH 46.0 31.8 55.0
ADSEIBIRE (C) 300 300 300
K3 BAEA Y258
FEl7uy s | BHFMT T v No. ] Avia¥y Byrviak |8FAv¥aNo.
Tuy R (mm)
{mm)

TERIESET 1 94.5 21 4.5 1~21
S50 R 2 5.0 1 5 22
BB 3 90.0 20 45 23~42
Fighif 4 5.0 1 5.0 43

EHRIE R 5 38.5 7 5.5 44~50
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