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Analysis on Safety Supervision of the Biggest Nuclear
Accident in Uranium Enrichment Plant

Yang Zhen', Lian Qianwen, Yang Zhangzhong, Zhang Shucong, Shen Gang

(North-Western China Regional Office of Nuclear and Radiation Saftety Inspection, NNSA,
Lanzhou 730020,China)

Abstract: By analyzing the factors of nuclear and radiation safety in uranium enrichment plant, the risk
level of nuclear events or accidents in uranium enrichment plant can be judged, so as to make appropriate
supervision in nuclear safety supervision. Based on the classification of UF, leakage accidents, the analy-
sis and calculation of UF, leakage, human intervention and environmental impact, this paper analyzes the
possible accidents, and then puts forward some suggestions to prevent nuclear accidents in uranium enrich-
ment plant from the perspective of nuclear safety supervision. It is found that there is a risk of accidents in
the uranium enrichment plant, and the most important and largest accident is caused by UF, leakage in the
liquefaction homogenization plant. Therefore, nuclear and radiation safety should focus on the liquefaction
homogenization operation of the liquefaction homogenization plant.
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A Brief Analysis of Several Issues Concerning the Subject
of Responsibility for Nuclear Safety

Huang Li,Liu Ting ,Chang Meng,Wang Xun,Bai Gang,Dong Yiman

(Nuclear and Radiation Safety Center, MEE,Beijing 10082)

Abstract: The safe and peaceful use of nuclear energy in any given country can only be guaranteed through
the enactment and implementation of an effective national nuclear legal system, the promulgation of the
Nuclear Safety Law of the People’s Republic of China in 2017 provides a strong legal guarantee for the
safe use of nuclear energy in China, but it does not specify in detail the subjects and circumstances of var-
ious responsibilities involved. This paper discusses the main responsibilities of the Nuclear Group Com-
pany, the small owner unit and the operating unit, as well as those of the operators and suppliers of nuclear
facilities, combined with the problems and practice in compiling the new nuclear safety regulation “safety
regulation of Nuclear Power Plant Management System”, it provides a reference for clarifying the responsi-
bilities of each party.

Key words: Nuclear Safety;Subject Responsibility;overall responsibility;corresponding responsibility;su-

pervisory responsibility
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Key Points of Nuclear Power Plants Metal Graphite Seal-
ing Gasket Substitution for Nuclear Safety Review

Wu Lijiel,Li Wenhong],Zeng Zhenz,Zhang Qixian',Xue Yuan',Liu Jingui],Che Shuwei®”

(1. China Nuclear Power Engineering Co.,Ltd., Shenzhen 518124, China; 2. Nuclear and Radiation
Safety Center, MEE, Beijing 100082,China)

Abstract: This paper introduces the sealing principle and technical situation of domestic nuclear grade met-
al graphite sealing gasket. Through the nuclear safety review of the replacement of manhole and hand hole
sealing gaskets for the regulator and steam generator,lt is suggested that a comprehensive nuclear safety
review should be carried out from the aspects of standard and specification conformance, equipment ap-
praisal, failure analysis and follow—up inspection measures,In order to provide reference for the follow-up
nuclear safety review of domestication equipment replacement.

Key words: nuclear safety;metal graphite sealing gasket;equipment qualification ;Nuclear safety review
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Design and Application of High—Risk Mobile Radioactive
Sources Online Monitoring System in Shanghai

Zhu Yi'

(Shanghai Technology Center of Radiation Environment Safety, Shanghai 200065)

Abstract: In order to reduce the radiation safety risk of high-risk mobile radioactive sources, an online
monitoring system for high-risk mobile radioactive sources in Shanghai was designed. The hardware of the
system adopts the integrated equipment scheme of geographic information positioning and radiation dose
rate detection , and the system software offers the real-time location and the tracking back of mobile radi-
oactive sources, the compliance check of operation process, the alarm and auxiliary search of radioactive
sources occuring out of control. The sysetem effectively improves the management capacity of high-risk
mobile radioactive sources.

Key words: Radioactive Source, Online Monitoring, Mobile Defect Detecting
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Analysis of Partial Cooldown Test Results of Taishan
Nuclear Power Plant Units 1

Liang Ren', Li Runcheng', Wei Lai’, Chen Huafa', Lin Zhikang', Shen Yonggang'
g g g ggang

(1. China Nuclear Power Technology Research Institute, China General Nuclear Power Corpora-
tion, Shenzhen 518000,China, 2. Taishan Nuclear Power Joint Venture Co., Ltd., Taishan, Guangdong,
529200,China)

Abstract: Taishan Nuclear Power Plant is the world’ s first reactor of the European Pressurized water Reac-
tor (EPR) reactor type, and partial cooldown test is one of the First-Plant—-Only-Tests (FPOT) to verify that
the design and control capability of VDA meets the safety requirements for rapid temperature reduction,
which is an important design verification for safety system. This paper describes the test process of the par-
tial cooldown at Unit 1 of the Taishan Nuclear Power Plant and establishes the theory model through the
thermal hydraulic code CATHARE. Analysis was performed to obtain a comparison of the prediction anal-
ysis results with the test results, which can provide an important reference for the FPOT of HPR1000. The
results show that the theoretical prediction is in good agreement with the test results, and the acceptance
criteria is met. Therefore, the partial cooldown safety function is reliable and effective, and the theory mod-
el is applicable and sufficiently accurate.

Key words: Taishan Nuclear Power Plant;First-Plant-Only-Tests;partial cooldown;pre-analysis
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Break Spectrum Analysis for ACPR1000 MSLB under Hot
Full Power condition

Lin Yan,Luo Hanyan,Li Qiang,Zhang Guanzhong,Han Zhennan,Wang Xiong

(China Nuclear Power Technology Research Institute Co. Ltd, Shenzhen 518028,China)

Abstract: According to ACPR1000, this paper uses THEMIS ad FLICA IlI-F to analyze the break spec-
trum of Main Steam Line Break accident under Hot Full Power condition. And it introduces key parameters
of the worst condition with time, such as SG steam flow, reactor coolant inlet temperature, core thermal
power, core pressure, etc. As the results show, with the decrease of the break diameter, the shutdown time is
gradually delayed. When the break diameter DN < 200 mm, the reactor will not shut down;When the DN=
300 mm, 250 mm and 230 mm, the high neutron flux rate will trigger the reactor trip;When the DN=
407 mm and 350 mm, the reactor will shut down by safety injection signal. In addition, for the core consequenc-
es, the DNBR value decreases first and then increases with the decrease of the break diameter, and reaches the
minimum value at DN=230 mm, with a DNBR value of 1.50, which meets the acceptance criteria.

Key words: MSLB;break spectrum;full power; DNBR
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Table 1 Transient results of a 6mm diameter break on
the heat transfer tube
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Design Basis Accidents at Nuclear Power Reactors [ S ] .

Radiological Consequence Analysis of a 6mm Diameter
Break on HPR1000 Steam Generator Heat Transfer Tube

Liu Jianchang, Chen Yunyin, Chen Yichen, Shen Yonggang, Lu Xianghui

(China Nuclear Power Technology Research Institute Co.,Ltd, Shen Zhen 518000,China)

Abstract:When a 6 mm diameter break occurs on the steam generator ( SG) heat transfer tube, the ther-
mal-hydraulic safety signals cannot be triggered due to the operation of the control system. During the tran-
sient, the contaminated primary coolant transfer to the secondary side of affected steam generator ( SGa )
through the break, causing the activity increase on the SGa. The radioactivity high signals of the secondary
side are triggered. Mitigation actions are taken by operators to bring the reactor to safety shutdown states.
In the present paper, the accident is analyzed using CATHARE code. The transient analysis results are used
to evaluate the source terms released to the environment and corresponding radiological consequence on the
public. The results show that SGa can be identified and isolated manually in time. The radiological release
to the environment during the transient is limited.

Key words: SGTR;source Term;radiological consequence
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Fig.2 Flow chart of annular gas system
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Identification and Treatment of Pressure Tube Leakage in
Heavy Water Reactor Nuclear Power Plant

Wang Changming

(CNNC Nuclear Power Operations Management Co., Ltd., Haiyan 314300, China)

Abstract: In order to take into account the neutron economy, the wall thickness of the pressure tube will be
strictly controlled when the power plant built, which also makes the pressure tube a weak link in the primary
pressure boundary of the heavy water nuclear power plant. Based on the material mechanical analysis, system
configuration, and international operation experience, This article starts with the phenomenon of pressure tube
leakage, state how to identify the defect, locate the defect and treat the defect. An in—depth analysis of the
possible nuclear safety risks caused by the defects, aims to remind the practitioners to attach great importance
to the pressure tube defects, to track and handle defects scientifically and reasonably, and to ensure the nucle—
ar safety of the unit.

Key words: heavy water reactor; pressure tube; leakage identification; leakage treatment
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ALIANCE [ J | . Fusion Engineering and Design, 2021, 164: 112221.

Status Analysis of Tritium Release Experiments for Solid
Tritium Breeders

Wang Haixia', Zeng Zhengkui’, Zhang Siwei', Han Jincheng"’, Chen Size',
Li Taosheng', Yu Jie'

(1. Heifei Institute of Physical Science, Chinese Academy of Sciences, Hefei of Anhui Province 230031,
2. School of Nuclear Technology and Chemistry & Biology, Hubei University of Science and Technology,
Xian’ning 437100, 3. University of Science and Technology of China, Hefei of Anhui Province 230026 )

Abstract: Tritium self—sufficiency is one of the key technologies for engineering application and steady oper—
ation of deuterium tritium fusion energy, and tritium breeder is the critical functional material to realize tritium
self—sufficiency. Due to its inherent thermal stability and chemical inertness, lithium—based ceramics have
unique advantages in safety performance, and are regarded as tritium breeder materials with great development
prospects. Not only high tritium production rate, but also release as much tritium as possible are required for
ceramic breeders. In this paper, the main tritium release experiments of solid tritium breeders at home and
abroad are summarized, and the research progress and status of tritium breeder materials, irradiation devices
and tritium release experimental platform are analyzed, trying to provide reference for the future tritium release
experimental research of fusion tritium breeders and the development of related devices and technologies.

Key words: Tritium self-sufficiency; Solid breeders; Tritium release experiment; Fusion neutrons; Tritium

release platform
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Study on Steam Generator Tube Rupture Mitigation
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Abstract: In order to reduce the radiological consequences induced by Steam Generator Tube Rupture
(SGTR), the characteristics in SGTR mitigation is studied for Hua~long Pressurized Reactor (HPR1000) and
engineering used code is used to analyze the effects of potential improvements. The analyses show that isolation
of affected SG on reactor trip and high activity can largely reduce the contaminated steam release and the break
flow. And it is a practicable way to optimize SGTR mitigation process.
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Research and Application of Trend Analysis Method of
Observation and Couch Data in Nuclear Power Plant

Liu Yaofeng

(Research Institute of Nuclear Power Operation, Wuhan 430223, China)

Abstract: Drawing on the trend analysis methods recommended in INPO_07_007GP published by Institute of
Nuclear Power Operations and the national standard GB/T4091-2001, the author tried to use Shewhart Con—
trol Charts to conduct trend analysis on the observation and couch data of nuclear power plants to effectively
determine the abnormal trend of personnel behavior and analyze personnel common deviations in behavior,
positioning personnel behavior weaknesses. This paper verifies its feasibility and determines the appropriate
control chart types, analysis indicators, cycles, objects and ranges, and select trend judgment criteria for the
observation and couch data, and clarify abnormal trend analysis method. After data experiments, it is found
that it is feasible and appropriate to use single—value X—chart to carry out trend analysis on the observation
and couch data of nuclear power plants by taking the ratio of observation sub—items lower than expected as
analysis index, the monthly as analysis period, and the field or department as analysis object. The trend analy—
sis method of observation and couch data for nuclear power plants proposed in this paper has been used in the
annual personnel behavior analysis report of nuclear power plants and has been embedded in the observation
and couch information system.

Key words: observation and coach; trend analysis; shewhart control charts
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Analysis on Accident Procedures System of High Tempera-
ture Gas Cooled Reactor Nuclear Power Plant

Yu Yang*, Li Yuan, Wu Jing, Xu Xiaofei, Chen Xuanxiang
(Huaneng Shandong Shidao Bay Nuclear Power Co., Ltd., Rongcheng 264312, China)

Abstract: In order to establish an effective accident management system of high temperature gas cooled re—
actor, referring to the accident management of domestic PWR nuclear power plants, according to the technical
characteristics of high temperature gas cooled reactor, the response measures under the accident of high tem—
perature gas cooled reactor are determined by combining event oriented method and state oriented method; At
the same time, considering the coordination and cooperation among various posts after the accident, this paper
analyzes the emergency treatment after the accident and the specific implementation process of the procedure;
In addition, this paper also analyzes the impact of “ Two reactors with one turbine “ mode on accident treat—
ment and countermeasures.

Key words: High temperature gas cooled reactor; Accident management; Two reactors with one turbine;

Event oriented approach; State oriented method
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Analysis and Reflection on Demonstration Base of Nuclear
Safety Culture Construction

Chang Tengyu', Zang Wei’

(1.CNNC Liaoning Nuclear Power Co., Ltd., Huludao 125112, China; 2.Nuclear and Radiation Safety
Center, MEE, Beijing 100082, China)

Abstract: In order to improve the level of China’s existing nuclear safety culture, this paper takes the trans—
portation indusiry, coal mining industry and power industry in China’s non nuclear indusiry safety culture
construction demonstration enterprises as the research object, explores their good practice, and finds out the
significance of establishing nuclear safety culture demonstration base hy investigating the opinions of China’s
nuclear industry on developing nuclear safety culture demonstration base. The results show that by establish—
ing, disseminating and popularizing the demonstration base of nuclear safety culture, taking the characteristics
and attributes of nuclear safety culture as the specific content, taking the publicity and implementation of nu—
clear safety culture and safety management system as the two starting points, and taking the public, employees,
management and decision—making as the main objects, it will improve the overall nuclear safety culture level
of the industry, disseminate the knowledge and concept of nuclear safety culture It plays a very important role
in building harmonious social relations.

Key words: nuclear industry; safety culture; demonstration base; construction significance
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