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Reflooding Phenomena of German PWR
Estimated from CCTF, SCTF and UPTF Results

Y.Murao, T.Iguchi, J.Sugimoto, H.Akimoto,
T.Ilwamura, T.DOirubo, A.Ohnuki, 1.Sakaki,
M.Kikuta and H.Adachi

Japan Atomic Energy Research Institute
Abstract

The reflooding behavior in a PWR with a combined
injection type ECCS was studied by comparing the test
results from Cylindrical Core Test Facility (CCTF),
Slab Core Test Facility (SCTF) and Upper Plenum Test
Facility (UPIF).

Core thermal-hydraulics is discussed mainly bascd or.
SCTF test data.

In additior, the water accumulation behavior in hot
legs and the break-through characteristics at tie plate
are discussed.

1. Introduction

Under the 2D/3D program, Japan Atomic Energy Research
Institute (JAERI) is investigating reflood behavior in a Cerman
PWR with a hot leg and cold leg injection (combined injection)

type emergency core cooling system (ECCS) by using test data from
the Cylindrical
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Core Test Facility (CCTF)(1]) and Slab Co.~ Test Facility
(SCTF)[1] in JAERI and Upper Plenum Test Fa.’lity (UPTF) [2] in
FRG.

Several CCTF tests were performed to study the over-all system
characteristics of the reflood behavior for a PWR with a combined
injection type ECCS. However, there is a possibility that the
observed phenomena might be different from those in a PWR, since
the volumetric scaling of .CTF is one twenty-fourth of a 1000 MwWe
class PWR. As shown in Fig 1, cross sectional area of CCTF core
is almost equal to the one zone of steam/wate:r injector in UPTF
which simulates a full size PWR., On the other hand, SCTF has the
heated core with the same radius as UPTF or PWR, but no realistic
primary loop. UPTF is a full scale facility, however it
substitutes & heated core and steam generators in PWR Ly a core
simulator with steam/water injectors and steam/water separators
with steam/water injector. The characteristics of zach facility
are summarized in Table 1.

In this pre=entation, JAERI's plan for the invest’ jation of
the reflooding behavior in a PWR with combined injection type
ECCS is outlined and the most probakle picture on the reflooding
behavior is drawn based on the comparison of the test results
from CCTF, SCTF and UPTF.

Some special phenomena are selected and discussed in this
presentation as seen in Sections 3-(C, since these phenomena are
considered o be important. The data are mainly referred CCTF([3]
Run 79, SCTF Run 717, and UPTF Test 3. They are performed under
evaluation model condition.

2., Outline of JAERI's plan

As shown in Fig.2, JAERI is planning to make phynical
understanding of the reflooding behavior in & PWR with combined
injection type 5CCS by analysing the CCTF, SCTF and UPTF test
results.

Based on the physical understanding, JAERI is planning to
establish a quantitative prediction method on the ceflooding

behavior.












As shown in Fig.14, the differential pressures of various
sections are related. We assume for simplicity that the
downcomer is filled with solid water andfﬁpa/ a is negligibie in
comparison with &P, then

DC
£\ W ¥ =/ L P
Peore : pr “”’D/scl oc PR -
i er, [ and/or < come
Therefore, i PCOP.E s large tp 1 B/sa ~

smaller. This means that water accumulation in the upper plenum
and the loop differential pressure can be simulated well only
when both two-phase flow from core to upper plenum (steam flow
and net water flcw excluded de-entrainment below the tie-plate)
and core differential p-esuure are typical. Accordingly, it is
necessary to pay special attention to boundary conditions.

5. Tie plate counter-current flow limitation (CCFL)
(Scale eftect)

Figure 15 shows the region where the break-through occurred in
CCTF. The break-thrugh occurs in one wide region (~ 35% of core
area) before the reflood initiation. It termlnates once after
the reflood initiation.

Jdther characteristics are obesrved in UPTF, as shown in Figs.
16 and 17. The break through occurs in two (or one) regions.

The break-through continues during the entire test perind. The
break-through location moves with time. The difference in the
number and the location of the break-through region is thought to
be caused by the difference in multi-dimensionality of the
behavior due to different scaling. In :CTF, the break-through
tends to concantrate in one region due to a small scale.

The moving of the break-through location in UPTF is attributed
to the intermittent delivery of water from the hot legs to the
upper plenum almosat in opposite phase between loops 2 and 2.
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(1)
(2]
(3]
[4]
(5]

(6]
(7]

(2) flow circulation on occurrence in core after reflood
initiation, and
(3) good core cooling due to the flow circulation
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Table

Characteristics of experimental facilities
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