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10/26 (Sun) 10127 (Mon) 1028 (Tue) 129 (Wed) 10/30 (Thu) 1031 (Frl)
B:30
2:00 S S Tomar NPP | Radiolysis,
Site Tour Electro-
Oral Session Oral Session Oral Session Oral Session | ' chemistry &
JSW Muroran | Materials
Site Tour Performance
12:00 Workshop
Luncheon Luncheon Luncheon Luncheon
13:00
Oral Session
pach Oral Session
15:00 (Fukushima koo T
Dalichi NPP ) Poster Session
Registration
17:00 c =
1730 losing Remarks
Poster Session Oral Session
Welcome
Reception
1930 Reception& |, nerence Adjourns
Banquet
21:00
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Z 1. YTH{ BWR 55, Wﬁ%&l&@ﬁﬂ (2012)

. Non U.S. | Industry Range* Good
Location Parameter Medlan Median Median Min Max Practice ALl
<0.15
{wyzinc
injection)
<0.08
pw | Conductivity, |5 140 0.085 0.110 0.062 0238 | Wlezinc | 545
pS/cm injection)
<0.08
(corrected
w/zinc
injection)
RW Chloride, ppb 0.25 0.25 0.25 0.06 0.63 £1.0 25.0
RW Sulfate, ppb 0.60 1.17 0.76 0.30 2.70 2.0 =5.0
RW Silica, ppb 75 174 101 18 829 <300 n/a
RW Zinc Sol, pph 11.3 0.7 9.3 0.01 18.87 Trend n/a
Co-60 Total,
RW Bg/m3 6.19E+06 | 5.94E+06 | 6.07E+06 | 9.28E+05 | 1.93E+07 n/a n/a
Dissolved
FW Oxygen, ppb 48 53 49 32 157 nfa n/a
FW Fe Total, ppb 0.21 0.55 0.22 0.008 2.458 1.0 >5.0
FW Cu Total, ppb 0.013 0.007 0.011 0.001 0.175 <0.05 >0.2
FWw Zn Total, ppb 0.39 0.02 0.37 0.001 0.646 nfa n/a
Conductivity,
HW uS/cm 0.060 0.059 0.059 0.044 0.084 nfa nfa

* The range of cycle median values for each BWR unit considered
RW = Reactor Water, FW = Feedwater, HW = Hotwell, nfa = not applicable
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1st 2nd
Coolant Coolant
Release from Material Release from Oxide film | Release from Oxide film
| (Depends on Thickness (Depends on Corrosion : (Depends on Corrosion
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Material (690TT)
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Zinc Addition in PWR RCS

Target Concentration ‘
Target Concenftration:
Sppb<{Zn]<15ppb 5ppb<[Zn]<15ppb 1%ppb<{2n J<30ppb

|
| Actionon:
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Benefits: Benefits: Benefits:
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25.01-30.00 cc/Kg
30.01-35.00 cc/Kg

60 135.01-40.00 cc/Kg
40.01-45.00 cc/Kg

45.01-50.00 cc/Kg

Percent of Units within Range
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2. T PWR = T Al (RCS) SREIS B e
Location Parameter U.S. Median Range* AL1

Min Max
RCS Chiloride, ppb 23 0.01 8.43 > 50
RCS Co-58 Total, Bg/m® | 2.98E+07 | 5.33E+05 | 1.62E+08 | n/a
RCS Co-60 Total, Bg/m® | 2.07E+06 | 7.22E+04 | 2.18E+07 | n/a
RCS Fluoride, ppb 147 0.01 5.0 > 50
RCS Silica, ppb 440 0.23 4675 n/a
RCS Sulfate, ppb 1.0 0.10 5.0** > 50

* The range of cycle median values for each PWR unit considered
** For plants reporting only the lower limit of detection (LLD) of 5 ppb
RCS = Reactor Coolant System, n/a = not applicable
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Location Parameter U.S. Median Range” AlL1
Min Max
CPD Dissolved Oxygen, ppb 4.84 0.7 | 20.16 >10**
<8 X CPD [02] or
Feedwater Hydrazine, ppb 99.75 29.4 | 220.71 | <20 ppb, whichever
number is larger
Feedwater | Dissolved Oxygen, ppb 0.20 0.02 1.9 >5
Feedwater | pH(25) 9.75 9.47 | 10.07 n/a
Feedwater | Iron, ppb 1.26 047 | 243 >5
Feedwater | Copper, ppb 0.01 0.001| 0.11 >1
Feedwater | Lead, ppb 0.009 0.001 | 0.019 n/a
SGBD Sodium, ppb 0.18 0.05 0.44 >5
SGBD Chloride, ppb 0.38 0.05 1.7 =10
SGBD Sulfate, ppb 0.40 0.10 1.41 >10

* The range of cycle median values for each PWR unit considered
** Only applicable if CPD oxygen is a Control Parameter (defined in Reference [20])
CPD = Condensate Pump Discharge, SGBD = Steam Generator Blowdown, n/a = not applicable
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Development of Wet-Oxidation and Solidification System for Treatment of
Spent Radioactive lon-Exchange Resin

Yih-Ping Chen !, Chao-Rui Chen 2, Tzeng-Ming Liu 3

1: Institute of Nuclear Energy Research, Taiwan
2: Institute of Nuclear Energy Research, Taiwan
3: Institute of Nuclear Energy Research, Taiwan

ABSTRACT

Currently, spent ion exchange resin is dehydrated, loaded in 55-gallon drums and
temporarily stored in nuclear power stations in Taiwan. As of the end of 2012, there have
been 7 372 drums of spent resin stored in Kuosheng Nuclear Power Station (KNPS) and an
estimated 450 drums per year are additionally produced. This kind of radioactive waste
tends to deteriorate and is likely to pose a threat to the environment if not stabilized.
Conventional treatment for spent resin via direct cementation produces a large amount of
solidified waste, which results in high disposal costs. For volume reduction and stabilization
of spent ion exchange resin, the Institute of Nuclear Energy Research (INER) has
successfully developed a unigue wet oxidation and high-efficiency solidification technology
(WOHEST). WOHEST features performance of greater than 60% volume reduction, low
energy consumption, and no secondary waste created. The full-fledged and viable process
not only garners patents from U.S., Japan, EU, and Taiwan, but has also acquired its
validation completely via bench and pilot (capacity: 3-5 L/H) tests. Accordingly, the
environmentally friendly technology is the best option for the treatment of spent resin. In
collaboration with Taipower Company, INER is currently developing a wet oxidation and high
efficiency solidification system of 40 L/H in KNPS. The system is in the process of trial runs
after finishing the conceptual, basic, and detailed design as well as equipment development
and mimic configuration.
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1. INTRODUCTION

lon exchange resin (IXR), normally in the form of small beads, is a unique type of polymer
widely used for separation, purification, and decontamination among food, pharmacy, petro-
chemistry, and nuclear industries. The majority of commercial IXRs are produced via
copolymerisation of styrene and divinylbenzene. Four main types of IXRs are categorized
according to the attached functional groups. Two of them are typically employed in nuclear
power station (NPS), one featuring sulfonic acid groups for strongly acidic cation exchange
resin and the other featuring quaternary amino groups for strongly basic anion exchange
resin. When the ions in resin have mostly been replaced by those from an external solution,
the resin is considered to be exhausted and needs to be regenerated. In Taiwan, however,
exhausted IXR has no longer been regenerated since 1990 on account of providing better
guality of reactor water. Fresh IXR is totally substituted for spent IXR which is dehydrated,
loaded in 55-gallon drums and temporarily stored in NPSs. Hence, the number of drums of
spent IXR has since proliferated dramatically. Take Kuosheng NPS of Taipower for example.
As of the end of 2012, there have been 7,372 drums of spent resin stored in Kuosheng NPS
and an estimated 450 drums per year are additionally produced. This kind of radioactive
waste tends to deteriorate gradually and is likely to pose a threat to the environment if not
stabilized. Conventionally, the most common way for the treatment of spent IXR is to
directly mix with cement, bitumen, or polymers to form stable solidified wastes ['-3l. While
this approach may come with a few advantages of low costs and simple operation, low
waste loading, increased volume of final waste, and unsatisfactory quality of the solidified
waste are some of the most commonly cited deterrents. There are several other processes
471 available for the treatment of spent IXR, Hot Super-compaction Processl® (HSP),
incineration®'% plasma treatment(!'l, Thermal Organic Reduction (THOR) process!'Z, just to
name a few. The HSP is used to make water free and dense homogeneous organic blocks
of spent IXR. A significant volume reduction factor of up to four is claimed to be achievable
via the technique. However, how to offset spring back effect and duroplastic behavior of
bead resin is still the most crucial issue leading to successful results. Incineration may be
considered theoretically the best way to accomplish alarmingly large volume reduction
factor for the treatment of spent IXR. It is also an energy-consuming process, generates
toxic gases such SOx and NOx, and has a relatively high capital and maintenance cost.
Plasma treatment process struggles with similar problems of incineration, albeit one with
robust waste forms. THOR process, a pyrolysis/steam reforming system, developed by
Studsvik, proves to be effective except that the final product, granular solid, has to be
transported back to clients for further stabilization.

The Institute of Nuclear Energy Research (INER) has successfully developed a unique wet
oxidation and high-efficiency solidification technology (WOHEST). WOHEST features
substantial performance of greater than 60% volume reduction, low energy consumption, no
secondary waste generated, and robust final solidified products. The well-developed
technology is not only environmentally friendly, but also a total solution to the treatment of
spent IXR. So far, WOHEST has garnered patents of Japan, U.S., EU, and Taiwan. After
having completed verification and validation of WOHEST via bench and pilot (capacity: 3-5
L/H) tests, INER is currently establishing a wet oxidation and high efficiency solidification
system of 40 L/H in Kuosheng NPS. The system is in the process of trial runs after finishing
the conceptual, basic, and detailed design as well as equipment development and mimic
configuration.

2. PROCESS DESCRIPTION



WOHEST is composed of four major processes which are wet oxidation, conversion and
concentration, gas and liquid waste treatment, and solidification. The concept of treatment of
spent IXR by WOHEST is shown in Figure 1. More details of each process are described as
follows:
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Figure 1. Flow chart of the WOHEST process

2.1 Wet oxidation

Inspired by Fenton reaction, spent IXR is first mixed with catalyst (Fe*) in excess water at
ambient temperatures and pressures. The mixed waste is heated to about 95°C and
hydrogen peroxide (50% by weight) is then continually added. When Fe?* in the solution
reacts with hydrogen peroxide, highly oxidizing hydroxyl radicals are generated. Once
exposed to IXR, the hydroxyl radicals abstract hydrogen atoms, resulting in the formation of
organic radicals. Reduction or oxidation by the catalyst allows further attack by hydroxyl
radicals. This chain oxidation produces alcohol groups on the parent organic molecule,
which may then be further oxidized to aldehydes or ketones and then carboxylic acid groups.
Decarboxylation of these organic acids by further reaction with hydroxyl radicals produces
carbon dioxide gas, and the organic chain length is reduced by one. Almost all the original
organic carbon structure will ultimately be converted to carbon dioxide and water.
Quaternary amino groups from strongly basic anion exchange resin tend to be transformed
into ammonium cation (NHs") whereas sulfonic acid groups from strongly acidic cation
exchange resin are converted into sulfate ion (SO4%). The ammonium cation further reacts
with sulfate ion to form ammonium sulfate which dominates the major components in the
sludge after process of wet oxidation is complete. Almost no additional heating is required
during the whole oxidation process in that the heat generated by the exothermic reaction is
sufficient to keep the mixture at the boiling point.

2.2 Conversion and concentration

Ammonium sulfate produced from the process of wet oxidation is highly soluble in water. If
not treated properly, the dissociated sulfate ion tends to react with calcium carbonate and
aluminum oxide from solidification agent to gradually produce etirigite, which results in
unstable quality of the final immobilized product. With this in mind, barium hydroxide is
particularly used in the process of conversion to transform ammonium sulfate and sulfuric
acid produced in wet oxidation into barium sulfate. Barium sulfate, a stable substance
insoluble in water, can not only be pumped away without difficulty but also serve as
aggregate in the solidified products to boost their mechanical strength. In addition to the
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practice of conversion, superfluous water has to be eliminated in this stage to make sure the
goal of volume reduction and qualified products is accomplished.

2.3 Gas and liquid waste treatment

Non-condensable gases produced either in wet oxidation process or in conversion and
concentration process are forced through HEPA for removal of remnant radionuclides, if any.
Since barium hydroxide is a strong base, ammonia gas is inevitably generated during the
progress of conversion. Ammonia is further turned into nitrogen and hydrogen through
ammonia decomposer packed with nickel-based catalyst. The hydrogen is then immediately
burned into H2O via igniters. On the other hand, condensate collected from both wet
oxidation and concentration processes first flow through ion exchange towers to get rid of
trace radionuclides. A small amount of organic compounds in the condensate proceeds to be
decomposed via degradation process by SPO, a strong oxidant which is developed by INER.

2.4 Solidification

The ultimate sludge is mixed with a proprietary immobilization matrix in batches to allow the
production of a waste form that is suitable for disposal.

Figure 2. WOHEST was applied to deal with radioactive mixed IXR on bench scale

3. TECHNIQUE VALIDATION

Experiments on bench scale were conducted to establish optimal reaction conditions for the
treatment of IXR. Various controlled variables, including catalyst concentration, flow rate of
H20., total amount of H202, and pH of solution were tested under scrutiny. With the optimal
conditions selected along with high efficient solidification technique, WOHEST was
successfully applied to deal with radioactive IXR. The volume reduction ratio of 3 was
achieved, as shown in Figure 2. From this information, reaction conditions suitable for
treatment at plant scale were hence identified. A pilot system with capacity of 3-5 L/H was
established in 2003. To cut corners, wet-oxidation reactor in the system was also served as
a reactor for conversion and concentration. The system shown in Figure 3 was operated with
continuous supply of H2O2, yet an intermittent addition of nonradioactive IXR. When reaching
the desired concentration of sulfuric salt in a batch, the reaction solution was discharged into
a container for temporary storage. A couple of batches were conducted in this way to collect
enough amount of solution for further treatment. When the process of wet oxidation was
finished, the accumulative solution was transferred back to the reactor from the container to
implement the process of conversion and concentration. The final concentrated sludge was
mixed with an immobilization matrix in a 55-gallon drum to get a solidified product. Several
tests were conducted to meet the requirements needed for WOHEST applicable at plant
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scale, including (1) demonstration of capacity of the system, (2) consumption of HzO2, (3)
control of foaming, (4) TOC in condensate and performance of degradation process, (5)
examination of composition of gaseous effluent, (6) conversion rate of sulfate, and (7) the
quality of solidified waste. According to the test runs, TOC in the condensate was less than
2,000 ppm, concentration of H.O, was no greater than 0.001N, and concentration of SOs*
was lower than 20 ppm. After the process of ammonia decomposition, almost no ammonia
gas was detected in the gaseous effluent and concentration of NOx was less than 50 ppm.
TOC could drop dramatically to about 50 ppm when the condensate was further treated via
degradation process by use of SPO. The results of test runs are summarized in Table 1,
indicating that the expected performance of WOHEST has completely been demonstrated.

Figure 3. Pilot plant with capacity of 3-5 L/H in INER

Table 1. Test results of pilot plant and quality of the solidified product

Slurry Solidified Compressive strength
waste product (kgi/em?)
IXR Immob.
Vol. matrix After After
(L) | Vol Wi, (kg) Vol. WiH. 28 weather water
(L) (kg) (L) (kg) days | resistance | resistance
test test
480 | 138 | 218 112 165 323 233 198 253

4. COMMERCIAL SYSTEM

Kuosheng NPS of Taipower commissioned INER to build a wet oxidation and high efficiency
solidification system of 40 L/H at its second interim storage site. The system is designed to
consist of 2 equivalent wet oxidation units in parallel, each of which deals with 20 liters of
spent IXR per hour. Spent IXR is fed into wet oxidation reactors intermittently while H20: is
continually introduced to the reactors dependent on the levels of foaming. If intense
effervescent happens in the progress of wet oxidation, injection of antifoaming agent is an
effective way to eliminate the occurrence of froth. In this way, the process of wet oxidation
can be smoothly carried out with safety. Through the operation of conversion and



concentration in another reactor, the slurry waste generated is mixed with proprietary
immobilization matrix to produce solidified waste.

In addition to meeting the fundamental requirements of volume reduction ratio, the system is
deliberately designed in terms of safety, modularization, and flexibility. Diverse units are laid
out according to radioactivity, function, and sequences of operation. Those subject to high
radioactive dose rate are installed together. Additional shields made of lead are set up at the
perimeter. Overscale equipment in the system is made to offer operation flexibility.
Detachable components of machines are also used in the system for undemanding
maintenance. Several measures are particularly carried out to ensure operational safety.
Relief valves and rupture discs are ensconced in appropriate positions such as wet oxidation
reactors, steam distributor. Since 50% hydrogen peroxide solution is adopted in the system,
the importance of storage and pumping for H20: solution cannot be overemphasized.
Operators have to be trained in advance and quick response to accidents is required
according to contingency plans. The system is equipped with programmable logic controllers
(PLC). Two same consoles are in operation as shown in Figure 4. If one of them fails, the
other is spontaneously active to make sure the system operates seamlessly. Except
solidification unit, all the others in the system are arrowed to pause, shut down and restart at
any time if necessary. Emergency generator equipped in the system is always ready to finish
the process of solidification in case power failure occurs.
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Figure 4. Human machine interface by PLC control

A preliminary test was conducted with 649 liters of fresh mixed IXR (cation/aion=1) feed to
produce a solid form of 170 liters. The results are shown in Table 2. According to Table 2,
the volume reduction ratio is about 3.4. The compressive strength of the solid form after 28
days of curing is 84 kgi#cm?. After the processes of weather and water resistance tests, the
compressive strengths of the product are 94 kgi/cm? and 109 kgid/cm? respectively. All of the
results are better than the regulatory standards of AEC of Taiwan.

Table 2. Test results of commercial system and quality of the solidified product

Slurry waste Solidified Compressive strength
product (kgi/em?)

IXR Immob.

Vol. matrix After After

(L) Vol. Wt. (kg) Vol. Wi. 28 weather water
(L) (kg) (L) (kg) days resistance | resistance

test test
649.0 | 170.3 | 252.0 108.0 191.3 | 360.0 84 94 109




5. CONCLUSION

The treatment of radioactive spent IXR generated from nuclear industry has long been a
vexing problem. In order to achieve the goal of volume reduction and stabilization of the
waste, INER has successfully developed WOHEST, which is environmentally friendly and is
also a total solution to addressing the problem. WOHEST features efficiencies of greater
than 60% volume reduction, low energy consumption, operating under milder conditions,
undemanding maintenance, and no toxic waste created. The performance and feasibility of
the process has been totally demonstrated from the resulis of bench and pilot tests. A
commercial system of 40 L/H is currently under construction. A couple of test runs with non-
radioactive surrogates support the conclusion that organic portions of ion exchange resin
can be effectively decomposed into CO; and H>O using wet oxidation. Combined with high
efficient solidification, the final product is a stable solid waste form with good physical
properties. The system is expected to begin commercial operation at the end of 2015. By
substantially reducing the volume of spent resin, it makes possible to save both disposal
costs and storage space.
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Sponsored by Mitsubishi Heavy Industries. Ltd.

15:50 - 17:50 Session7 = Chemistry Optimization Programs and

Compliance Management
Royton Hall CD

10006

Chairs: Keith Fruzzetti & Jean-Luc Bretelle

Recent Advances in BWR Water Chemistry
Susan Garcia, Micole Lynch, Joseph Giannelli, Mary Jaris, Alfred Jarvis
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10202

10171

10179

10155

Chemistry Evaluation in French EDF Nudear Power Plants

Herve Jacquier

Current 5tatus of Regulatory Aspects Relating to Water Chemistry in Japanese
NPPs

Masatoshi Sato

BWR Water Chemistry Guidelinas in Japan

Hideo Hirano, Macshi Usui, Hideaki Kitajima, Hirotaka Kawamura, Yuki Fukabaon,

Junichi Suzuki, Norio Kawai, Tsunaki Yamaguchi, Satoshi Uemura, Satoshi Onodera,
Kenji Hisamune, Yutaka Usyama, Hidehiro Urata

Primary Water Chemistry Guidelines for Japanese PWR Plants

Hirotaka Kawamura, Yasuhike Shoda, Yasuo Tzuzuki, Hideo Hirano, Yoshihumi Watanabe,
Kaotaro Takeda, Takumi Terachi, Nobuaki Ishihara, Akira Takahashi, Kenji Hisamune,
Yusuke Nakano, Takao Mishimura

Poster Award
19:00 — 19:20
Royton Hall AB

120 - 21130 Reception & Banguet Royten Hall AB
Sponscred by Dow Chemical Japan Ltd.

10:20 - 12:00 Special Session

10215

20005

10092

10197

= Fukushima Daiichi NPP Accident
Empress Hall

Chairs Chuck MNegin & Junichi Takagi

Study on the Radioactive Wastewater Treatment System for Fukushima Daiichi
Nuclear Power Station (Il) Sr Adsorption Characteristics on Zeolite

Takatoshi Hijikata, Kenta Inagaki, Takeshi Tsukada, Tadafumi Koyama, Eiji Ishizaki,

Minoru Matsukura

TMI-2 Cleanup Operations

Chuck Negin

Predicting lon Exchange Resins Decontamination Factors - Experiments on
Synthetic Pimary Coolant Containing Ni, Co and &g and Modeling Results
Martin Bachet, Loic Jauberty, Laurent De Windt, Etienne Tevissen, Caroline de Disuleveut,
Helene Schneider

Application of Phenol-Based lon-Exchange Resin for Radioactive Casium
Removal from Centaminated Seawater

Kenta Mino, Wataru Suging, Kenji Hisamune, Yoshinon Megura, Shintaro Tsuzuki, Katsuya
Takuwa
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10229

Development of the Radicactive Cesium Decontamination Technology from
Radioactive Fly &sh
Keita Takakura, Teuguyuki Kobayashi, Hideki Makamura, Hizao Qomura, Shinichi Makino

12:00 = 13130 Lunch Royton Hall AE

13:20 - 15:30 Special Session

= Fukushima Daiichi NPP Accident

Empress Hall

10042

10165

10242

100320

10100

10240

Chairs: Shirley Dickinson & Ryaji MNagaishi

Effect of Oxygen on Radiolytic Hydrogen Production from X-Type Zeolite-Water
Mixtures

Yuta Kumagai, Atsushi Kimura, Mitsumasa Taguchi

Effects of Seawater Components on Radiolysis of Water at Elevated Temperature
Yoichi Wada, Masahiko Tachibana, Kazushige lshida, Mobuyuki Ota, Maoto Shigenaka,
Hiromitzu Inagaki, Hiroshi Moda

Consideration of Radiolytic Behavior in Diluted and Concentrated Systems of
Seawater for Computational Simulation of Hydrogen Generation

Ryuji Magaishi, Masao Inous, Ryutaro Hing, Toru Ogawa

Nordic Owners Group Study on Radiolysis Gas Management Post-Fukushima
Jorgen Finne, Peter Cronstrand, Ylva-Li Lindh, Frida Karden, Erik Slobe, Richard Faxen,
Ingemar Janzson, William Esk, Hakan Wennerstrom

lodine Chemistry in Muclear Reactor Accident Conditions: Recent Studies and
Hypothesas

Shirley Dickinzon, Ari Auvinen, Loic Bosland, Dana Powers, Glenn Glowa, Beatrice Teisssive,
Sabrina Tietze

Effects of Environmental Factors on Oxidation of lodide under 254 nm
Ultra-Violate Irradiation

Jei-Won Yeon, Sang-Hyuk Jung, Sue Young Hong, Eyuseok Song

15:30 = 15:50 Coffes Break Foyar (3rd floor)
Sponsored by Mitsubishi Heavy Industries, Ltd.
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15:50-17:10 Special Session

= Fukushima Daliichi NPP Accident
Empress Hall

10254

10245

10184

10190

Chairs: Martin Bachet & Motohiro Aizawa

Application of Nanofiltration to Separate Strontium from Seawater

Yusuke Shinoda, Yasushi Maeda, Shintaro Tsuzuki, Supriyo Das, Elkir Jove, Scott Beardsley,
Garth Parker, Steven Rosenberg

An Electro-de-lonization Device for the Continuous Measurement of the
Conductivity after a Cation Exchanger

Heini Maurer, Martin Aicher

Lay up Practices at EDF PWR Fleet and Future Developments

Olga Alos Ramaos, Sergio De Maria Pablo, Matthieu Wintergerst, Alexandra Postic,
Jean-Pierre Courtaudiere, Christian Fournier, Robin Vialete, Jacques Waeber,

Didier Couturier, Philippe Robillart

Reverse Osmosis and its Use at the Nudear Power Plants-Purification of Primary
Circuit Coolant by the Means of Reverse Osmaosis

Katenna Vonkova, Pavel Kus, Katenna Kunesova, Sarka Bartova, Martin Skala,

Tomas Moucha

Poster Award
19:00 — 19:20
Royton Hall AB

%120 - 21130 Reception & Banquet Royton Hall AB
Sponsored by Dow Chemical Japan Ltd.

OCTOBER 30

8:20- 10:00 Session8 - Maintenance Royton Hall CD

10214

10272

Chairs: Bernhard Stellwag & Hideld Takiguchi
Study on the Radicactive Wastewater Treatment System for Fukushima Daiichi
Nuclear Power Station (I} Cs Adsorption Characteristics on Sorbent
Takeshi Tsukada, Takatozhi Hijikata, Kenta Inagaki, Tadafumi Koyama, Eiji lshizaki,
Minoru Matsukura
Recent Decontamination Experiences in BWRs and the Effect of Operational
Water Chemistry on the Decontamination Application
Ashim Basu, Johan Lejon, Monika Mattsson
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10223 Sorbents for Effective Removal of Radicactive Antimony during Chemical
Decontamination
Padala Abdul Mishad, Anupkumar Bhaskarapillai, Sankaralingam Velmurugan
100832 Electrochemical Decontamination Methods Applied at Paks Nuclear Power Plant
in Hungary
Pal Baradlai, Norbert Kosa, Gabor Patek, Janos Schunk, Zoltan Laszlo, Karaly Myitrai
10129 Hard Sludge Formation in Modern S5team Generators of Mudear Power Plants
-Formation, Risks and Mitigation
Franz Strohmer

10100 - 10120 Coffas Break Foyer (3rd floor)

10:20 - 12:00 Session8 - Maintenance Royton Hall D

Chairs: Kari Makela & Damien Feron

10104 ASCA Applications: 2014 Experience Update
Michael Litle, Anisa McCree, Robert Varnin, Aaron Pellman, Marz Kreider

10178 Research of the Extended Layup on the Secondary Side in Japanese PWR Plants
Takumi Terachi, Nobuo Ishihara, Yasuhike Shoda, Mobuo Nakano, Yusuke Nakaneo,
Tatsuya Satou, Shunsuke Yagi, Tooru Morisaki, Akira Takahashi

10081 Model Corrosion Investigations of the Material Used in the Steam Generators of
NPP Energy Blocks
Mikolai Boshkova, Meil Boshkova, Vasil Bachvarov, Miglena Peshova, Ludmil Lutow

10018 ©On Performance Capabilities of Alkaline Anolyte in Wastewater Management
Alexander Shimkevich

10170 Development of an Electro-Plating Process for Retrigving “°Co Removed from
Radioactive Spent lon Exchange Resins
Shingo Mivamoto, Mamoru hwasaki, Mami Hiross, Matohiro Aizawa, Mobuyuki Ota, Kazushige
Izhida

12100 = 13130 Lunch Foyer (3rd floor)

13:30 - 14:50 Session9 - Auxiliary Systems, Water and Waste
Treatment System

Royton Hall CD

Chairs: Irene Mailand & Shinichi Ovhashi

10038 Development of Wet-Oxidation and Solidification System for Treatment of Spent
Radioactive lon-Exchange Resin
Yih-Ping Chen, Chao-Rui Chen, Tzeng-Ming Liu
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10235

10262

10236

EDF Operational Experience of Primary Circuit Filter Usage: Analysis of Results
and Strategy for Optimizing Filtration and Redudng Solid \Wastes

Darren Mascarenhas, Edgar Moleiro, Estelle Bancelin, Jean-Luc Bretelle
Theoretical-Experimental Investigations into the Behaviour of Catalyst, Silica Gel
and &ctivated Carbon in the GWTS System for Flamanville3 EPR

Arancha Tigeraz, Micolas Arias, Samuel Barret, Donato Aquaro, Francesca Annunzi
Electron Bzam Irradiation on Cation Exchanger Used for Strontium Recovery

Sou Watanabe, Masahiro Nakamura, Kazunor Momura, Yasuo Nakajima, Yoshihiro Okamoto

14150 = 15110 Coffes Break Foyar (3rd floor)

15:10- 16:30 Sessionl0 = Future Trend and New

Development [ Scientific Basis
Royton Hall €D

10027

10068

10154

10276

Chairs: William Cook & Yutaka Watanabe

Development of High Temperature Reference Electrodes Tor Potentiometric
Analyses in Supercritical Water Environments

Taung-Kuang Yeh, Yu-Ming Tung, Mei-Ya Wang

PAR Primary System Chemistry Control during Hot Functional Testing
Richard Reid, Michas! Little

Deposition Behavior of TiOz: on Fuel Cladding Surface in Boiling Water under
Simulated BWR Operating Conditions

Kaiji Megishi, Osamu Shibasaki, Masato Okamura, Seiji Yamamoto, Junichi Takagi
Multi-5cale Mulfti-Physics Computational Chemistry Simulation Based on
Ultra-Accelerated Quantum Chemical Molecular Dynamics Method for
Structural Materials in Boiling \Water Reactor

Akira Miyamoto, Etsuko Sato, Byo Sato, Kenji Inaba, Mozomu Hatakeyama

16:30 - 17:00 Closing Ceremony Royton Hall €D

Announcement of NPC 2016 Andy Rudge
Closing Remarks Yosuke katsumura
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Poster session

October 27

Sponsored by Toshiba Corporation

Chairs: Hideo Hirano, Makote Magase, Motomasa Fuse, Seiji Yamamoto

17:20 - 19:00 Posterl Foyer (3rd Floor)

10008 EPRI BWR Water Chemistry Guidelines Revision
Susan Garcia, Joseph Giannelli

10009 BWR Zinc Addition Sourcebook
Susan Garcia, Alfred Jaris, Joseph Giannelh

10010  Approaches to Enhandng Early Hydrogen Water Chemistry for IGSCC Mitigation
During BWR Startups
Susan Garcia, Andrew Odell, Joseph Giannell, James Tangen

10011  Mitigatien Performance Indicator for Boiling Water Reactors
Susan Garcia, Joseph Giannslli, Mary Janais

10012 Boiling Water Reactor Shutdown Dose Rate Experience after On-Line
NobleCham™
Susan Garcia, Joseph Giannelli, Mary Jarvis

10013 BWR Shutdown and Startup Chemistry Experience and Application Sourcebook
Susan Garcia, Joseph Giannelli, Alfred Jarvis

10025 Cobalt Sequestration Resin Plant Demonstration Experience in BWRS
Susan Garcia, Paul Frattini, Andrew Qdell, Michelle Mura, Joseph Giannelli

10099 Modeling of Platinum Deposition on BWR Surfaces During On-Line Noblechem™
Susan Garcia, Jim Henshaw, Joseph Giannell

10109 Measures to Reduce the Generation of LOAN Spent Resin at the Shika Muclear
Power Station
Daigo Hatake, Takeshi Saito, Hideyuki Takashima

10176 Initiatives to Reduce the Occupational Radiation Exposure of ABWR Plants
Hajime Hirasawa, Hidehiro Urata, Taku Ueda, Seiji Yamamato, Yumi Yaita

10239 Application of the Hi-F Coat to the Shimane Nuclear Power Station
Satoshi Uemura, Tadashi Kanacka, Hiroyasu Kajitani, Makoto Magase, Satoshi Quchi

10265 Update on the Use of Dissolved Oxygen Addition to Monitor the Effectiveness of
Moble Metal Applications in External Manifolds
Juan Varela, Hubert Huie, Andrew Odell, Russell Seeman, Carl Boume

10275 The Planning of NMCA Application and ECP Monitoring in Tokai-2
Katsuhiko Kato, Yutaka Ueyama, Takehiko Takahashi, Kenji Hisamune

10295 HNoble Metals Sampling Experience

Richard Kghlmann, Alan Drehmel
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17:30- 19:00 Poster3 (BWR) Foyer (3rd Floor)

10005

10028

10029

10102

10136

10139

10162

10166

10168

10218

10219

10246

Circulating Crud Characterization in Condensate System of Boiling Water
Reactors at NWC/HWC Environments

Tung-Jen Wen, Yu-Hung Shih, Charles Fang Chu, Sze Chigh Shen

An Investigation into Stress Corrosion Cradcking Susceptibility of 304 Stainless
Steel in Simulated Bolling Water Reactor Start-Up Environments

You-Wen Chiou, Tsung-Kuang Yeh, Mei-Ya Wang

An Investigation into the Electrochemical Behavior of Hydrogen Peroxide on TiO;
Treated Type 304 Stainless Steels in High Temperature Water

Tsung-Han Li, Tsung-Kuang Yeh, Mei-Ya Wang

The Influences of ECP and Metal Dopants on Radiation Field Build-Up on Stainless
Steel Surfaces

Chardatta Obitz, Johan Lejon, Margareta Tanse Larsson, Jimmy Haga, Arne Johansson,
Jiaxin Chen

ldentification of Chromium Oxides and Other Solids in BWR Reactor Water
Jiawin Chen, Petter Andersson, Fredrk Lindberg, Johan Lejon, Jimmy Hagg, Margareta
Tanse-Larsson, Charlotte Lager, Charlotta Obitz

On The Interation of Injected Zinc with Oxide Films Formed on Stainless Steel
under Cyclic Oxidising and Reducing Conditions

Jiain Chen, Charlatta Obitz, Fredrik Lindeerg, Johan Lejon, Jimmy Hagg,

Margareta Tanse-Larsson, Ame Johansson

Ewvaluation of Silica Behavior for Reducing the Precoating Frequency of the
Reactor Water Cleanup System of the Hamaoka NPS

Miyuki lto, Hiromitsu Inagaki, Toshio Kuzuya

Development of a Suppression Method for Deposition of Radioactive Cobalt by
a Platinum Depaosition Treatment after Chemical Decontamination

Hideyuki Hosckawa, Tsuyoshi ko, Makoto Nagase, Motohiro Aizawa, Motomasa Fuse

The Effect of Chloride lon on the Iron Elution from Carbon 5teel in High
Temperaturs Water

Masato Okamura, Taku Ueda, Seiji Yamamoto, Hiromitsu Inagaki, Takehiko Minamikawa
“Radiation-Induced Electrolysis” - & Potential Root Cause Of Hydrogen
Explosions In The Fukushima Dalichi Accident -

Genn Saji

Development of Evaluation Toel for Radiation Dose Rate Distribution in PCV of
Hamaoka BWR Plants based on Water Chemistry

Hiromitsu Inagaki, Toshio Kuzuya

Effect of Gadolinium Nitrate Concentration on the Corrosion Compatibility of
Structural Materials in a Proposad Indian Tube Type Boiling Reactor

Sinu Chandran, Puspalata Rajesh, Debasis Mal, Rangarajan Srinivasan, Shaju K. Albert,
Yelmurugan Sankaralingam
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17:30 - 19:00 Posters Foyer (3rd Floor)

10016 The Comrosion Model of Zirconium Alloys in the Water Coolant
Irina Berezina, Vladimir Kritsky, Elizaveta Maotkowva

10022 Boiling Water Reactor Vesszl INternals Project (BWRVIP) - Continuing a Proactive
Approach for Managing Degradation
Andrew Odell, Andrew McGehee, Raj Pathania, Robert Carter, Robin Oyle

10060 Zirconia Membrane ECP Electrode for Water Chemistry Experiments in the IMTR
Satoshi Hanawa, Kuniki Hata, Akira Shibata, Yasuhiro Chimi, Shigeki Kasahara, Nobuyuki
Tsutsui, Akihiro lwase, Yutaka Mishiyama

10062 Impact of Iron Oxide Deposition on seal #1 of Reactor Coolant Pump
Ingnd Sellier, Gregory Lefevre, Bruna Martin-cabanas, Jean-Luc Riviere,
Carole Monchy-leroy

10092 Cleanliness Requirements in Muclear Power Plants: Revision of German Standards
DIN 24510 and DIN 25493
Andreas Drexler, Janine Winkler, Steflen Weiss

10144 Laboratory Investigations on the Corrosion Rate of A42 Carbon Steel in Various
Secondary Circuit Chemistries Representative of Hydraulic Tests Conditions
Charles Brussieux, Olga Alos-Ramos, M.H Clinard, Michasl Guilloda

10182 The Study of Cavity Formation in SCC of Cold Weorked Carbon Steel in
High-Temperature Water
Masanaor Aoki, Takuyo Yamada, Tomoki Mivamoto, Koii Arioka

10209 Effect of Liquid Film Velodty and Thickness on Thinning Rate of Flow Accelerated
Corrosion under Water-Steam Two-Phase Flow
Masaaki Satake, Kimitoshi Yoneda, Ryo Morita, Kazutoshi Fujiwara, Furnio Inada

10228 Quality Assurance Program Applied in European NPPs to Minimize Corrosion
Risks Induced by Auxiliary Products
Andreas Drexler

10266 Characterization of the Oxide Film Formed in the Aow-Accelerated Corrosion of
Carbon Steels
Takuma'Yano, Hiroshi Abe, Takamichi Mivazaki, Yutaka Watanabe, Kazutoshi Fujiwara, Fumio
Inada

17:30 - 19:00 Posters Foyer (3rd Floor)

10002 Corrosion Evaluation of Structural Materials during Chemical Cleaning of Steam
Generator Tubing in the Secondary System
Clinton Fong, Yi-Ching Les, Meng-Jen Chen

10098 Fouling of Steam Generator Tubes in Nuclear Power Plants: Laboratory Tests to
Reproduce Oxides Deposition and Chemical Cleanings
Chnstophe Goujon, Carine Mansour

10105 Steam Generator Cleaning Experience at Korean PWRs: 2014 Experience Update

In-Ho Hwang, Young-Bok Kang, Man-Gil Le=, Robert Varrin, Michael Little, Peter Krull
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10110

Development of Advanced Electrodes for Corrosion Monitoring in Mudear Power
Flants
Hee Kwon Ku, Dong Seck Lim, Jas Seon Cho

10141 Effect of Electrochemical Corrosion Potential on 5°Co Deposition on Corrosion
Oxide Formed under Boiling Water Reactor Conditions
Tsuyoshi Ito, Hideyuki Hoscokawa, Toru Kawasaki, Makoto Magase, Motohiro Aizawa,
Motormasa Fuse

10234 Material Compatibility during Removal of Antimony by Oxidative Procass Using
Hydrogen Peroxide
Chandramohan Palogi, Bufus AL, Srinivasan M.P, Velmurugan Sankaralingam

17:30 - 19:00 Poster® Foyer (3rd Floor)

10004 Replacement of Hydrazine in Closed Cooling Systems Using 3-5tep Treatment
System
Jimmy Hagg, Pernilla Svanberg, Jenny Rouden, Stiepan Jagunic, Thomas Cole

10007 Cesium Separation Using Integrated Electro-Membrane Technigue
Partik Fors, Anna Velin, Chrstina LillforsPinter, Bemt Bengtsson, Henrik Widestrand

10026 Preparation of Titanium Doped Sodium Niobium Oxide for the Removal of
Radionuclides in ‘Wastew ater
Chi-Hung Lian, Kuang-Li Chien, Sheng-Wei Chiang, Shih-Che Huang, Kou-Ming Lin,
Jen-Chren Chung

10061 Effects of Spilled Chemicals on Fouling, Heat Transfer and Corrosion in the
Cooling Water Systems of NPPs
Essi Velin, Saija Vaisanen, Johanna Lukin, Timo Saario

10089 Crud Removal by lon Exchange Resin DIAION HPAN10 and its Mechanisms
Ryosuke Tsuhara, Takashi Goda, lzuru Tokumaru, Katsuhike Yano

10091 Application of Mixed Bad lon Exchange Resins with High Durability for Condensate
Polishing in Air-Cooled Ultra-supercritical Pressure Steam Power Plants
Izuru Tokumaru, Huanfang Li

10108 The Study of Radicactive Organic Wastewater Treatment of INER
Chin-Chang Shen, Chao-Rui Chen, Jen-Chren Chung

10115 Chemical Effects on Sump 5trainer Clogging Under Post-&ccident Conditions:
Review on ANL Testing
Chi Bum Bahn

10122 Closed Cooling ‘Water Chemistry Guidelines Revision
Joel McElrath, Richard Breckenridge

10122 Open Cooling Water Chemistry Guidelines
Joel McElrath, Richard Breckenridge

10147 Purification of Liquid Radwaste Using Hollow Fiber Membrane Cross Flow

Filtration at Ringhals NPP
Khaled El Tayara, Henrik Widestrand, Bernt Bengtsson, Patnk Fors, Cad-Henrik Hansson,
Anders Hoglund
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10150

Thermodynamic Data for the Assessment of 5G Blowdown Demineralizers
Performance
Jacques Ly, Delphing Hainos, Virginie Blin, Bruna Martin-Cabanas, Canne Mansour

10167 New System Applying Image Processor to Automatically Separate Cation
Exchange Resin and Anion Exchange Resin for Condensate Demineralizer
Tsuneyasu Adachi, Nobuaki Magao, Yasuhide Yoshimaori, Takashi Inoue, Shuji Yoda

10175 Development of Decomposition Method of Hydrogen Peroxide in Spent Fuel
Pool
Tatsuya Deguchi, Takeshi lzumi, Makoto Komatsu, Daisuke Akutagawa, Takeshi Manaks,
Yusuke Makano

10222 Change of Cation-Exchange Resin by Heat in a Simulated Pressurized Water
Reactor Environment
Kotaro Makata, Michihiko Hironaga

10242 Basic Study on Radiation Degradation of Potassium MNickel Ferrocyanide
Yoichi Aral, Sou Watanabe, Youko Takahatake, Masahiro Nakamura, Yasuo Makajima

10248 Conditioning Alkaline Coolant Radicactive Waste from Research Reactor BR-10
Kirill Butoy, Viadimir Smykov, Mikhail Konomyuk

17:30 - 19:00 Poster (Special) Foyer (3rd Floor)

10025 Evaluation of Short- and Long-Term Fission Product Sources at the Fukushima
Daiichi NPP
Shunsuke Uchida, Masanori Maitoh, Hiroaki Suzuki, Hidetoshi Okada, Marco Pellegrine,
Andrea Achilli, Yokio Manamote, Hircaki Sasaki

10059 Post-Severs Nuclear Acddent Chemical Water and Surface Clean-Up Methods for
L'WRs to Reduce the Amounts of Highly Contaminated Waste Water
Sabrina Tietze, Mark Foreman

10076 Safety Regulations Regarding to Accident Monitoring and Acddent Sampling at
Russian NPPs with VVER Type Reactors
Mataliya Kharitonova, Rachet Sharafutdiney, Michail Lankin

10107 Effects of Dissolved Spedes on Radiolysis of Diluted Seawater
Kuniki Hata, Satoshi Hanawa, Shigeki Kasahara, Takafumi Motooka, Takashi Tsukada,
Yusa Muroya, Shinichi Yamashita, Yosuke Katsumura

10140 Comrosion of the Stainless Steel in the Zeolite Containing Diluted Artificial
Seawater under Gamma-Ray lrradiation
chiaki kato, Tomonaor Satoh, Junichi Nakano, Fumniyoshi Ueno, lsao Yamagishi

10142 Development of the Granular &dsorbent Manufactured by Titanate which can
Adsorb Sr Selectively in Aqueous Solution with High Salinity
Kaoichi Mori, Mamoru lwasaki, Hitoshi Kanda, Yuichi Miibeon, Hitoshi Mimura

10162 Seawater Immersion Tests of Irradiated Zircaloy-2 Cladding Tube

Yoszhihiro Sekio, lchiro Yamagata, Shinichiro Yamashita, Masaki Inous, Koji Maeda
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10169

10172

10172

10193

10213

10224

10230

10238

10241

10267

10269

10271

102384

10285

20000

Corrosion Resistance of Tank Material for Flock Storage in the Fukushima Daiich
Nuclear Power Plant

Yuichi Sano, Hirormu Anbai, Masayuki Takeuchi, Hideki Ogino, Kenji Koizumi

Chemical Composition of Artificial Seawater after Leaching Tests of Irradiated
Fuel

Takashi Onishi

Corrosion of Uranium and Plutonium Dioxides in Aqueous Solutions

Haruyoshi Gtobe, Yoshihire Kitatsuji, Masaki Kurata, Masahide Takano

Effect of Oxide Film Formed During Gamma-Ray Irradiation on Pitting Corrosion
of Fuel Cladding in Water Containing 5ea Salts

Takafumi Maotooka, Takashi Tsukada

JLEA's Research on the Effects of Seawater and Radiation on Corrosion of
Zircaloy and PCV/RPY Steels.

Takashi Tsukada, Takafumi Motooka, Junnichi Nakano

Revaluation of Hydrogen Generation by Water Radiclysis in SD5 Vessels at TMI-2
Accident

Ryuji Magaishi, Keisuke Monta, lsac Yamagishi, Ryutaro Hino, Toru Ogawa

Removal of the Radicactive Materials from the Trench Submergence in
Fukushima

Takeshi Okita, Akira lkeda, Hizao Gomura, Chiaki Kojima, Keiji Nozawa

Desalination Processes for Spent Fuel Pools of Fukushima Dalichi Nuclear Power
Plant

Toru Kawasaki, Masao Katacka, Motohire Aizawa

Contaminated Water Purification by Simultaneous Adsorption of Cs and Sr

uko Kani, Takashi Asano, Shin Tamata

Effect of Mon-Halide Anions on Repassivation of Crevice Corrosion on the
Austenitic Stainless Steel

Tomaohiro Sekiguchi, Yutaka Watanabe, Hiroshi Ake

Change in Corresion Potential of 5U5304 in Matural River Water

Masahiro Yamamoto, Hideki Katayama, Yomonaor Satoh, Takashi Tsukada

Caloulation for the Water Chemistry Condition in the Spent Fuel Pool in
Fukushima-Dailchi Nudear Power Station

Tormonon Satoh, Takafumi Motooka, Kuniki Hata, Masahiro Yamamoto, Takashi Teukada
Development of the Multi Radio-Nuclide Removal System to Reduce the
Contaminated Water at Fukushima-Daiichi Nuclear Power Station

Hidehiro Urata, Teruki Fukumatsu, Hiroyuki Arai, Hidechika Magayama, Kei Kobayashi
Estimation of the Cesium Concentration in Spent Zeolite Vessels

Keizuke Marita, lsac Yamagishi, Kenji Mishihara, Yasuhiro Tsubata

sSorptien-Coagulation Treatment of Liquid Radioactive Waste with Complex
Composition by Using New Inorganic Coagulants and Sorbents

Victor Krasnov
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Poster session

(2]

October 28

Chairs: Hideki Takiguchi, Junichi Takagi, Motohiro Aizawa, Yoichi Wada

15:10 - 16:40 Poster2 Foyer (3rd Floor)

10014 A Radiochemical Tracer for the Determination of the Silver Release Source in the
PWR Primary Coolant
Me=z Benfarah, Benoit Picaud

10015 PWR 440 Water Chemistry Optimizatin to Reduce AOA Effect
Anton Gavrilov, Viadirir Knitsky, Yun Rodionow, Irina Berezina

10042 Experience in Performing the Commissioning Procedures for Meeting the
Requirements of Water Chemistry at NPP with VWER
Sergey Susakin, Semgey Brykow

10044 Predpitation of Iron Spedes on the Cold Side of PVR Steam Generator and its
Possible Correlation to Dose Rate Elevation
Bernt Bengtsson, Jiaxin Chen, Petter Andersson

10072  Influence of the S/N Ratio on the Corrosion Release of Alloy 620 Tubes in a
Primary Coolant
Hee-Sang Shim, Myung Sik Choi, Tack-Sang Chol, One Yoo, Kyung Mo Kim, Myung Ji Seo,
Do Haeng Hur

10087 Hot Functional Testing of the Pressurized Heavy Water Reactor Plant Atucha
with Light Water
Bernhard Stellwag, Andreas Drexler, Jorge Duca, Pedro Friebe, Geman Grasso, Migusl
Ormando, Guilermo Galarza, Betina Schonbrod, Mauncio Chocron, |

10090 Dispersant Application - Significant Operating Experience and Status
Keith Fruzzetti, Marc Kreider, lain Duncanson, Stephen Sawochhka, Dave Marey

10116 Optimal Resin Operation in Primary System Demineralizers at lkata Nuclear
Power Station
Yutaka Fujimaoto

10126 The Improvemant for PWVR Secondary System Integrity at Tomari Unit 3
Commerclal Operation from 2009
Keisuke Sasaki, Hitoshi Hayakawa, Satoshi Makahama, Yamato Aizawa, Yasuhiko Shoda,
Katsuhiko Yamakami, Kazutoyo Murata, Masato Kanedome

10127 Results of Work Radiation Control Based on Dose Reduction Effect Caused by
Zinc Injection at Tomari NPS Unit 3
Satoshi Watanabe, Yuki Nakagawa, Akira Sasaki, Shigeki Matsuda, Fyoma Watari

10120 Application of BAT Assessments for Sampling and Monitoring Technigues in the

UK EPR
Erwan du Fou de Kerdaniel, Julie Calin, Florian Moyano, Audrey Ardon
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10153

Dose Rate Determining Factors of PWR Primary \Water

Takumi Terachi, Toshiharu Kuge, Mobuo Nakano, Kazunori Yamaguchi, Tomokazu Makagawa,
Masakazu Murashita, Tetsuya Tanabe, Takuya Okada, Fumiaki lwaki, Kazufumi Sakata,
Takao Mizhimura, Byuji Umehara, Yuichi Shimizu

10157 Effect of Surface Stress State on Dissolution Property of Alloy 620 in Simulated
Primary Water Condition
Kyung Mo Kim, Hee-5ang Shim, Eun Hee Lee, Myung Ji Seo, Jung Ho Han, Do Hasng Hur

10187 Primary Shutdown Chemistry Guidelines for EDF PWRs: A New Approach for
Better Results
Arnaud Duval, Patrice Varry, Jean-Luc Bretelle, Edgar Moleiro, Damisn Deforge, Mosz
Benfarah

10225 Sulphate Issues and Learning for Secondary Loop System at Dayabay Nuclear
Power Plant
Changchun Wang, Jun Fang, Xushong Yao, Yanhong He, Bin Chen

10252 Investigation of 0BCh18N10T (AIS1321) Stainless Steel Corrosion Behavior in 5G
Crevice Environment
hvan Smiesko, Marek Postler, Dalibor Karnik, Martin Krondak

15:10- 16:40 Poster3 (PWR) Foyer (3rd Floor)

10050 Effect of Dissolved Hydrogen on Corrosion Behavior of Ni-Base Alloy in High-
Temperature ‘W ater
Eun-Hee Les, Kyung-Ma Kim, Hee-Sang Shim, Deok-Hyun Les, Do-Haeng Hur

10055 Influence of n,y-field Fluctuations on Critical Hydrogen Concentration in the
Reactor Primary Coolant
Oleg Akhipov, Sergey Kabakchi

10057  Study on the Impact of the Criteria to Take Offline the Last Reactor Coolant
Pump
Prigcilla Mondit, Julien Bonnefon, Serge Blond, Christzlle Dinss

10062 Colloids in PWR Primary and Secondary Coolant Innovative Analytical Methods
Karsten Nowotka, Carsten Burchardt, Roland Geisr, Robert Lehr, Michas! Guillodeo,
Bemhard Stellwag

10069 Meodelling of the Local Chemistry in Stagnant &reas in the PAR Primary Circuit
Richard Reid, Keith Fruzzett, Kawaljit Ahluwalia, Alexander Summe, Cecile Dame,
Kyle Schmitt

10072 Effect of Zinc on Corrosion Product Releass Behavior under PAR Primary System
Conditions
Richard Reid, Dennis Hussey, Chuck Marks, Jack Dinges

10080 Complexation of Nickel lons by Boric Acid or (Poly)borates

Anaiz Graff, Martin Bachst
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100288

10101

101132

10114

10121

10134

10148

10149

10160

101495

10201

10206

10210

10222

10226

Oxide Phases Induced by Electron Irradiation of 316L/PWR interfaces at High
Temperature and Pression

Cathering Corbel, Mi Wang, Stéphane Permin, Catherine Corbel, Damien Feron

Validity Range of the Meissner Activity Coefficient Model Used in MULTEQ
Shirley Dickinson, Martin Bachet, Richard Eaker, Chuck Marks, Peter Tremaine, Daniel Wellz
Modeling of Sample Line Behaviour in VRS Systems

Jim Henshaw

Modelling Zinc Behavior in PVR Plant

Jim Henshaw, John MaGurk, Shirley Dickinson, Dan Wells, Keith Garbett,

Joan Pau Barros Figueras, Santiago Maldonado Sanchez, Enrique Fernandez Lillo

EPRI PWR Primary Water Chemistry Guidelines Revision

Joel McElrath, Keith Fruzzeti

Simulation of Alpha Contamination in PWR with the O5CAR Code

Jean-Baptiste Genin, Moez Benfarah, Christelle Dinse, Mathieu Corbineau
Characterisation of Particulate Material in PR Primary Coolant

John MaGrady, Fabio Scenini, Nicholas Stevens, Nicholas Bryan, Andrew Banks

EELS and Electron Diffraction Studies on Possible Bonaccordite Crystals in PWR
Fuel CRUD and in Oxide Films of &lloy 600 Material

Jiaxin Chen, Frednk Lindberg, Daniel Wells, Bemt Bengtsson

Magnetite Solubility Studies Under Simulated PWR Primary-5Side Conditions,
Using Lithiated, Hydrogenated \Water

John Hewett, Jonathan Marrizon, Christopher Cooper, Clive Pontan, Brian Connally, Shirley
Dickinzon, Jim Henshaw

Oxide Characterization for the Mechanistic Understanding of the Initiation
Behaviors of Alloy 182 Weld In Various Water Chemistry Conditions

Jong-Dae Hong, Junho Lee, Changheui Jang, Ji Hyun Kim, Yun Soo Lim, Masashi Watanabe,
Jain Xu, Testuo Shoji, Ho-Sup Kim

Contamination Simulation of DOEL-4 PWR Using the O5CAR V1.2 Code and
Parametrical $tudies during Cycles or Cold Shutdowns

Benoit Hakert, Frederic Dacquait, Raphasl Lecoog, Kim Schildemans

Corrosion and Deposition of Metal Oxides in the Primary Coolant System of
PWR's

Jonathan Mamrison, John Hewett, Chris Cooper, Clive Ponton, Brian Connally, Andrew Banks
Evaluation of pH Control Agents Influencing on Corrosion of Carbon Steelin
Secondary Water Chemistry Condition of Pressurized Water Reactor

In Hyoung Bhee, Hyunjun Jung, Daschul Cho, Hong Jin Yoo

In-Situ Oxide Investigation of Oxide Films on Zr-Cladding with Varying Dissolved
Hydrogen Concentration

Tae Ho Kim, Jong Jin Kim, Seung Hyun Kim, Ji Hyun Kim

Understanding of Early Stage Oxidation Behavior on Ni Surface Using Ab-Initio
Molecular Dynamics

Kawang Beom Ko, Ji Hyun Kim, Jongdin Kim
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15:10- 16:40 Posterd Foyer (3rd Floaor)

10064  Streaming Potential Technigque in Determining Zeta Potential of Magnetite in
PWR Secondary Side Water Treated with Ammonia or Morpholine
Ess=i Velin, Timo Saario, Konsta Sipila, Saija Vaisanen

10079 Qualification of FRA Treatment for the Water-Steam Cyde as an Innovative
Lay-up Strategy for the Long Term Cutage of a CANDU-6 Reactor
Jorg Fandnch, Ricarda Sainz, Luis Ovando, Cecilia Hemera, Maribel Mendizabal, Adnana
Dumon, Mauricio Chocran

10182 Outcomes and Analyses of the Secondary Circuit Water Chemistry Strateqy for
the French PWR Fleet
Thomas Duchassoy, Olga Alos Ramos, Gonghao Qiu, Kelly Knight, Guillaume Fantan, Jean-
Luc Bretelle

10200 Application of Nano-5tructured Coatings to Mitigate Fow-Accelerated Cormrosion
in Secondary Pipe Systems of Nuclear Power Plants
Seung Hyun Kim, Jong Jin Kim, Seung Chang Yoo, Ji Hyun Kim

15:10- 16:40 Posteré Foyer (3rd Floaor)

10020 Experience with High Efficiency Ultrasonic Fuel Cleaning Using a Side-Stream
Sampling System at Ringals Unit 4
Bemt Bengtzson, Pernilla Svanberg, John Dingee, Abbey Pellman, Daniel Wells

10096 Optimization of Fuel Deposit Properties for Reducing Plant Radiation Fields an
Assessment
Keith Fruzzetti, Daniel Wells, Dave Maorgan, Joseph Giannelli, Charles Marks, Cecile Dame

10133 Crevice Corrosion Behavior of Stainless Steel in High Temperature Dilutad
Seawater
Mazahiko Tachibana, Kazushige lzhida, Yoichi Wada, Ryosuke Shimizu, Mobuyuki Ota,
Motohiro Aizawa, Maato Shigenaka

10151 CANDU Fuel Deposits and Chemistry Optimizations - Recent Regulatory
Experience in Canadian Nuclear Power Plants
Ram Kameswaran

10161 Out-of-Reactor Test of Corrosion and Hydrogen Pickup in Fuel Cladding Materials
Daniel Wellz, Richard Becker, Clara Anghel, Jayashn lyver, Jacqueline Stevens

10177  Influence of Welding on Corrosion Resistance of Zircaloy-4
Yoguke Sato, Shinji One, Yoshihire Teuchiuchi

10188 Pressurised Light ‘Water Reactor Failed Fuel Monitoring : Comparison of
International Strategies Usad in the Surveillance of the Primary Barrier
Robin Aldworth, Christelle Dinse, Didier Mcle

10221 The Benefits of Using Enriched Boric Acid in Commercial Muclear Power Plants

Kevin Cook, Debra Wiedenmann
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10264 Review of BWR Industry Implementation of Online Noblechem™ Process Update
and Operating Experience
Ruszsell Sesman, Juan Varela, Hubert Huis, Kimbsrly Sbrocchi, Peter Andresen

10294 Three Dimensional Multiphysics Modeling and Validation of CRUD-Incluced
Localized Corrosion (CILC) In PWRs
Andrew Dykhuis, Michas! Short

15:10 - 16:40 Poster? Foyer (3rd Floor)

10247 Analysis of Data on Evaporator Module Steel Corrosion as a Result of BN-600
Third Circuit Chemical Clean-Ups
Wladimir Srmykiow, Artur Tzekh

10262 Boron Recycling Strategy for FLAMANVILLE3-EPR Reactor
Arancha Tigeras, Yvan Bouhlassi

10274 New Method of Study on the Leachable Behavior of Cation Exchange Resin
Dah-Yu Kao, Liang-Cheng Chen, Tung-Jen Wen, Charles-Fang Chu

15:10 - 16:40 Posterl 0 Foyer (3rd Floor)
I

10017 lon Exchange Filter Transition Plan for BWRs and PWRs
Susan Garcia, Joel McElrath, Jossph Giannelli, Jeremie Varnam

10024 The Effectivenass of Early Hydrogen Water Chemistry on Corrosion Mitigation
for Boiling \Water Reactors
Mei-Ya Wang, Tsung-Kuang Yeh

10037 Water Chemistry Contorol to Meet the Advanced Design and Operation of Light
Water Reactors
Hirazhi Shirai, Shunsuke Uchida, Masanori Naitoh, Hidetoshi Okada, Masatoshi Sato

10138 Formation of Platinum Oxide Nanopartice Colloidal Solution under Gamma-Ray
Irradiation
Kazushige |shida, Yoichi Wada, Masahiko Tachibana, Nobuyuki Ota, Motohiro Aizawa

10145 Experimental and Computational Approaches to Evaluate the Environmental
Mitigation Effect in Marrow Spaces by Noble Metal Chemical Addition (MMCR)
Ryosuke Shimizu, Nobuyuki Ota, Makoto Nagase, Maotohiro dizawa, Kazushige lshida, Yoichi
Wada

10156 Development of Co Monitoring System for RRS Piping during Plant Operation
Hirofumi Matsubara, Toru Kawasaki, Mobuyuki Ota, Makoto Magase, Katsunori Ueno,
Takahiro Tadokoro, Koichi Takamiyva

10180 A L=ading-edge Condensate Polishing System Design
Jumpei Fukawa

10191  Optimization of Operational ‘Water Chemistry for Supercritical-\Water Cooled
Reactor
Marketa Zychova, Monika Sipova, Katerina Vonkova, Zuzana Skoumalova, Jan Macak
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10196

10202

10216

10217

10220

10232

10257

10277

Development of Advanced Radicactivity Control Method (ARCOM) in LWR
Primary Systems

Maszafumi Domae, Kazutoshi Fujiwara, Yutaka Ueyama, Wataru Sugino, Kenji Hisamune
Inhibition of Self-Passivation of SUS304 Stainless Steel in Tritiated \Water
Solution OF Sulfuric Add

Makoto Ovaidzu

Scientific Root-Causes of Component Degradation of Aged D'WRs

- Radiation-Induced Long-Cell Action Corrosion -

Zenn Saiji

Manufacture and Evaluation of Integrated Metal-Oxide Electrode Prototype for
Corrosion Monitering in High Temperturs Water

Yoshinori Hashimeote, Jun-ich Tani

3IM™ Neutron Quench: Compounds with Substantial Water Solubility and Boron
Content

Kevin Cook, Alex Blake, C. Jody Neef

Fuel Cell as Burner for Converting Hydrogen (D2} Formed in Pimary and Moderator
System of PHWRs

Chandramohan Palogi, Murugesan M, Hannath YV, Sranivasan M.P, Ramesh C, Velmurugan
Sankaralingam

Improvement of the Pre-Filming Technigque for the Reduction of the Metal Release
from TP304L

Kiyoko Takeda, Yasuyoshi Hidaka, Akihiro Uehira

Experiment-Integrated Multi-Scale Multi-Physics Computaional Chemistry
Simulation Applied to Comrosion Behavior of BWR Structual Materials

Mozomu Hatakeyama
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