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Silicone Resin Experiments of EPA Leak Characterization
Test in the ALPHA Program (SLBOO1, SLBOOZ)

- Evaluation of Thermal Effect on Silicone Resin Behavior -
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Akihide HIDAKA and Kunihisa SODA
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Tokai Research Establishment
Japan Atomic Energy Research Institute
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In the ALPBA (Assessment of Loads and Performance of a Containment
in a Hypothetical Accident) program, several tests are conducted to
clarify phenomena which influence the integrity of a contaimment in LWR
severe accidents. One of the tests in the ALPHA program is the EPA
(Electrical Penetration Assembly) leak characterization test which
includes silicone resin experiments. Purposes of the silicone resin
experiments are; 1) to cobtain database on melt progression of the
siliceone resin under thermal-hydraulic conditions in & containment dur-
ing a severe accident, 2) to investigate influence of metal part on the
silicone resin behavior in the EPA. The experiments have been perform-
ed using the small-scale test section which simulates silicone resin,
cable conductor, shroud and header plate of an EPA of a nuclear power
plant.

Two experiments were so far performed increasing the temperature
in the atmosphere of a leak test vessel at a rate of 1 K/min from room
temperature. Leakage initiation was detected at about 410 K and 430 K
in the two experiments. Temperature distribution in the test section
showed that heat conduction along the metal portion such as the shroud
and the cable conductor has a strong effect on the silicone resin

behavior. Post-test observation of the test section in the second
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experiment and temperature distribution measured in the both experiments

indicated that the initial leak path was formed along the shroud.

Keywords: Severe Accident, Containment, ALFPHA, Electrical Penetration

Assembly (EPA), Silicone Resin
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Executive Summary

In the ALPHA (Assessment of Loads and Performance of a
Containment in a Hypothetical Accident) program, several tests
are conducted to clarify phenomena which influence the integrity
of a containment in LWR severe accidents. One of the tests in
the ALPHA program is the EPA (Electrical Penetration Assembly)
leak characterization test which includes silicone resin
experiments. Purposes of the silicone resin experiments are;
1)to obtain database on melt progression of the silicone resin
under thermal-hydraulic conditions in a containment during a
severe accident, 2)to investigate influence of metal part on the
silicone resin behavior in the EPA.

The silicone resin experiments were performed using the
small-scale test section which simulated silicone resin, cable
conductor, shroud and header plate of an EPA of a nuclear power
plant. The small—écale test section was welded on to the
partition wall in the test vessel which separated the vessel
into two regions. One region simulated the inner atmosphere of
a containment (referred to as the high-temperature region) and
the other region simulated the outer atmosphere of a
containment (referred to as the low-temperature region). The
high-temperature region was heated by the electric heaters
surrounding the test vessel and by superheated steam injection.
The low-temperature region was maintained at room temperature
throughout the experiment by supplying dry nitrogen gas.

The test section was separated into two parts by the header
plate, and one side of the test section was sealed with the
silicone resin. The cable conductor penetrated the header plate;
one end of the cable conductor was embedded in the silicone
resin and the other end was exposed in gaseous atmosphere. The
test section was installed in the test vessel so that silicone
resin portion was located in the high-temperature region and
bare end of the cable was exposed to the low-temperature region.
Therefore one end of the test section was heated in the high-
temperature atmosphere and the other end was cooled in the low-
temperature region.

Although pressure in the both regions was nearly
atmospheric pressure, pressure in the high-temperature region

O — |



JAERI-M 92-055

was maintained slightly higher than that in the low-temperature
region. When leakage path was formed in the resin, steam in the
high-temperature regiocn flowed intc and mixed with the nitrogen
in the low-temperature region. Therefore leak path formation was
detected by the increase of dew point of the gas in the low-
temperature region. Thirty-seven pairs of thermocouple were
located in the test section to measure temperature distribution
and detect melting of the resin during the experiments.

Two experiments were performed increasing the temperature
in the high-temperature region at a rate of 1 K/min from room
temperature. Leakage initiation was detected at about 410 K and
430 K in the two experiments. Temperature distribution in the
test section showed that heat conduction along the metal part
such as shroud and cable conductor has a strong effect on the
Silicone resin behavior. In the experiment which was terminated
at 640 K in the high-temperature region, most of the resin was
melted and relocated. In the experiment which was terminated at
515 K, residue of foamed resin was found in the neighborhood of
the cable conducter. Post-test observation of the test section
in the second experiment and temperature distribution measured
in the both experiments indicated that the initial leak path was
formed along the shroud. These data will be valuable for
developing a computer model which predicts EPA's behavior in

various accident conditions.
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