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Estimation of Magnetite Dissolution Behaviors in High Temperature Water

by means of Thermodynamics Calculation

Shikoku Research Institute, Inc., Chemical Technology and Biotechnology Department
Shohei Yamamoto, Hirofumi Ishikawa, Hironori Oshika
Shikoku Electric Power Co.,Inc., Nuclear Power Dapartment, Nuclear Safety Group

Takaaki Chishiki, Hitoshi Takasuka

Abstract

Oxide films (scales) contained magnetite (FesO4) and/or oxyhydroxide (FeOOH) ware formed on the inner surface
of iron tubes and/or apparatus employing high temperature water. The effect of pH and temperature on Fe3O4
dissolve behavior were examined by means of thermodynamic calculation. In Fe30O4 dissolution, it was supposed the
only FeO contained Fe?* was dissolved to form Fe?" and/or HFeOz2 ions.

As the results, Fe2* (HFeOz) were generated in an acid (alkali) region and their concentrations exponentially
decreased with increase (decrease) of pH by increasing temperature, these FesOs dissolution curves were shifted to
lower pH side. Furthermore, the concentrations of iron ions saturated from Fe;O.by thermodynamic calculations
based on the temperature and pHr of the secondary coolant in Tkata Unit 3 ware a strong correlation with the

measured iron concentrations.
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A Study on a Demonstration System for Green Hydrogen Production

Shikoku Research Institute, Inc., Energy Engineering Department
Ryota Seike
Shikoku Electric Power Co.,Inc., Corporate Planning Department

Kohei Watanabe

Abstract

As renewable energy use continues to grow in Japan, power output curtailment has also increased, making the
effective use of surplus electricity an important issue. One promising approach is to use surplus electricity to
produce hydrogen through water electrolysis, thereby creating flexible electricity demand. In this context, Shikoku
Electric Power Company conducted a demonstration study to evaluate hydrogen production using an electrolysis
system and to assess its ability to respond to changes in power demand, with future applications such as renewable
energy utilization and supply—demand balancing in mind.

The demonstration results showed that the system was able to produce green hydrogen in a stable manner when
its operation was properly optimized. At the same time, the study identified a challenge: the influence of auxiliary
equipment caused a gap between the intended power consumption and the actual system load, meaning that the
targeted load-following performance was not fully achieved.

To address this issue, additional simulations were carried out to examine improvements in battery control. The
results confirmed that improved control strategies allow the battery to absorb load fluctuations, enabling the

overall system to achieve the required performance.
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X*—U—R: (FHREEHR Key Words :  ITkata Nuclear Power Plant
FEYE i FE ) Design basis earthquake ground motion
2023 - by - Y THIE 2023 Turkey-Syria earthquake
BEN LY Long active fault
BRI Near the seismic source
YESOE IR B ES Diffuse field concept

Study on the validity of seismic motion assessment for Ikata nuclear power plant based on the strong motion

observation records of the 2023 Turkey-Syria earthquake

Shikoku Electric Power Co., Inc., Civil and Architectural Engineering Department

Tomoyuki Kido, Tetsuo Shiota

Abstract

The 2023 Turkey—Syria earthquake was caused by a long strike-slip fault, and numerous strong-motion
observation records, including those from the near-source region, have been obtained. Shiota et al. estimated the
bedrock ground motions (equivalent to Vs = 2100 m/s) for the 2023 Turkey—Syria earthquake based on diffuse field
concept and demonstrated the potential applicability of Morikawa and Fujiwara (MF13) to large earthquakes
occurring in the near-source region.

In this study, we conducted an evaluation of earthquakes on the Median Tectonic Line fault zone (MTL) affecting
the Tkata Nuclear Power Plant using MF13, and we applied corrections to the strong-motion observation records of
the 2023 Turkey—Syria earthquake for the shortest distance to the fault and site conditions so as to reproduce the
same conditions as those between the Tkata Nuclear Power Plant and the MTL. Furthermore, comparison of these
evaluation results with the design-basis earthquake ground motions for the Ikata Nuclear Power Plant showed
that the resulting ground-motion levels are comparable to or smaller than the design-basis ground motions,

confirming that the design-basis ground motions constitute an appropriate evaluation.
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