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The Peach Bottom turbine trip tests(l) provide excellent benchmark
problems for transient analysis of a boiling water reactor (BWR}. Analyses of
the three turbine trip tests with the RELAP3B/BNL-TWIGL, RETRAN and other
codes have been documented.{2:3) The non-equilibrium, two fluid thermal-
hydraulic code-RELAP5MOD1 was recently used to analyze the test at low power,
Test 1.(4) This paper presents the analysis of the more severe transient,
Test 3, with the RELAP5 code and provides a comparison of the calculated water
level with the measurement. (Reference 4 did not provide level comparison for
Test 1), In addition, a method has been developed to expedite the
establishment of a steady state condition via the plant control system and
simple computer code modifications. Using the results of this analysis, the
capability of the RELAPS code will be assessed and the areas requiring further
improvement will be shown.

The steady state condition for Test 3 (at 69% rated power) was developed
from a BWR/4 deck at rated power(5:6) in the following manner: The computer
code was first modified so that the power was ramped to the desired level
(69%); the reactivity was set to zero during this period. In the input data,
the feedwater and the steam load were aiso ramped to 69% at the same time.

The control system that modeled the pressure regulator and recirculation flow
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controller per plant design automatically adjusted the turbine control valve
and the recirculation pump speed to obtain the desired steady state without
further user intervention.

The model has in total 120 volumes and 126 junctions, including 10 nodes
for the reactor core and 8 nodes for the. steamline.

The calculated reactor power (Fig. 1), steam dome pressure (Fig. 2), core
exit plenum pressure and the steamline pressures at the main steam jsolation
valve and the turbine stop valve agreed very well with the test data. The
water level, calculated by accounting for fluid inventory in the vessel above
the level probe, taking into consideration the wide Qariation of flow aréas
near the separators was in better agreement with the data than the result in
Reference 3 in which a bubble rise model was used. Yet, the result remains
unsatisfactory. Since the level measurement is an important parameter for the
plant safety system, better modeis for the separator, dryer and their sur-
rounding regions are required for the level calculation,

In order to test the automatic time step feature in the RELAPS code, a
maximum time step (0.02 sec) four times as large as the reference case was
used in a sensitivity study. With the large time step, the calculated result
did not agree well with the data, and the code did not provide any warning to
the user. An automatic time step logic where the time step is determined
based on user selected key parameters for the transients has been used suc-
cessfully in RELAP3B, and could b2 implemented here to improve the RELAPS

capability.
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In summary, RELAPS/MOD1 has been used to analyze the most severe of the

three turbine trip tests, Test 3. The code calculated very well the reactor

power and the pressure transients throughout the system. The level calculated

based on inventory and detailed geometry did not agree as well, although it

was in better agreement than a previous analysis.(3) Improved models for

the separator, dryer and their surrounding regions as well as a better auto-

matic time step logic based on user selected variables could improve the code.
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor 2y agency
thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or use-
fulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any spe-
cific commercial product, process, or scrvice by trade name, trademark, manufac-
turer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.



