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Original publisher: Washington, DC: Division of Engineering Technology, OBice of Nuclear Regulatory Research,
U. S. Nuclear Regulatory Commission, 2005. OCLC Number: (OCoLC)243703731 Subject: Pressurized water
reactors -- Loss of coolant -- By-products. Excerpt: . . . In a previous study ( Appendix C ), thermodynamic
simulations were used to identify critical variables from a large number of components present during and
subsequent to a LOCA event in the containment system. Computational thermodynamics simulation
calculations were conducted using Environmental Simulation Program Version 6. 6 ( OLI Systems, Inc. , 2002a )
and StreamAnalyzer Version 1. 2 ( OLI Systems, Inc. , 2002b ). In the study, chemical speciation of plausible
reaction products in sump water aJer a representative LOCA event was modeled to ( i ) determine the need for
a pressurized test loop and ( ii ) assess whether gelatinous products could form in the typical time-temperature-
pressure-chemistry-pH regime following a LOCA event. The corrosion rates were based on conservative values
between pH 7 and pH 10 in borated water, selected from the values published in the literature. The sensitivity
analysis was conducted over a wide range of amounts of each component to evaluate the eBects of
temperature on speciation because the temperature-dependent data were not available in most cases. The
study indicated a strong influence of pH and temperature on the formation of the dominant solid phases in the
simulated containment water. In alkaline solutions at pH 10, potentially amorphous silicates such as NaAlSi O,
Ca Fe Si O, and Fe Si O ( OH ) were 3 8 3 2 3 12 3 4 10 2 predicted as dominant corrosion products. The
formation of gelatinous material in alkaline solutions at pH 10 was inferred from...
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