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Evolving Nuclear Power Concepts and Methods in Practice
an Examination from a Historical Perspective

Tang Bo

(Department of Nuclear Power Safety Regulation, MEE, Beijing 100082, China)

Abstract: Nuclear power safety concepts, requirements and methods are gradually established with the
development of nuclear energy and will continue to evolve with new challenges. The current approach to
nuclear security consists mainly of deterministic and probabilistic methods, both of which were developed
primarily by Americans and widely accepted internationally. The deterministic method is a method for specific
reactors and systems, while the subsequent development of probability theory method is a systematic one. In
recent years, the probability theory method has been more and more widely used, which has greatly changed
the way that people regard nuclear safety issues, and is an important development direction in the future.

Key words: deterministic security approach; probabilistic security approach; basic security functions;

security objectives; risk assessment
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Promoting Scientific Perception of Nuclear Safety in Light
of the Multiple Attributes of Nuclear Safety

Yin Dejian
(Nuclear and Radiation Safety Center, MEE, Beijing 100082, China)

Abstract: Based on the dual connotations of safety which refer to objectivity and subjectivity, this paper
delves into the triple attributes of nuclear safety including political, technical and social dimensions, as well as
their characteristics and relationship. And then the specific difficulties and challenges in the perception and
communication of nuclear safety are discussed, taking account for the unique technical complexity and social
sensitivity of nuclear safety. And the crucial role of risk management and effective communication is addressed
in promoting the objective and subjective safety. Finally, this paper presents some propositions in order to
promote scientific perception of nuclear safety from three aspects of policy, technology and public opinion.

Key words: nuclear and radiation; nuclear safety; risk management; public opinion; scientific perception
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Deepening Research on the Frequency Control Capacity for
Nuclear Power Plant under the Concept of Defense in Depth

Wang Xujia', Qi Jun’, Sha Zhengfeng'

(1. Shanghai Nuclear Engineering Research & Design Institute Co., Ltd., Shanghai 200233, China;
2. Shandong Nuclear Power Company, Co., Ltd., Yantai 265116, China)

Abstract: Through research, the design and operation experience of domestic and foreign nuclear power units
in grid’s frequency control are summarized. Taking the deepening research on frequency control capacity
of CAP1400 as an example, the basic ideas for carrying out optimization evaluation of frequency control
capacity of nuclear power units are proposed: firstly, the optimization objective of frequency control capacity
is determined; then, the feasibility evaluation is carried out based on the optimization objective, including:
the integrity of reactor coolant pressure boundary during the whole life period, the use of control rods and
control rod driving mechanisms, and possible technical risks in operation; finally, based on the concept of
depth defense of nuclear safety, the safety improvement measures related to frequency control operation are
proposed, including the operation and exit restrictions of frequency control operation. The deepening research
shows that, with the optimization objective of enveloping EUR, URD and the lower limit of frequency control
capacity requirements of Chinese thermal power units, and considering the necessary depth defense safety
measures, CAP1400 has the technical feasibility to further carry out frequency control capacity optimization.
Key words: primary frequency control; secondary frequency control; design transient; defense in depth
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The “Position” and “Action” of the Radiation Safety
Supervision from the Perspective of the Overall National
Security Concept

Liang Yunping

(Beijing Nuclear and Radiation Safety Center, Beijing 100089, China)

Abstract: This paper analyzes the current situation of radiation safety in Beijing and the existing problems
and deficiencies in radiation safety supervision from the perspective of the overall national security concept.
It is put forward that in the work of maintaining national security, we should find the right target and position,
grasp the focus and direction of the work of radiation safety supervision, clarify the work path, and have a
sense of responsibility for “action” in “position” , we should further perform our duties of radiation safety
supervision, guard against risks and put the overall national security concept into practice.

Key words: general; national security; perspective; radiation safety; regulation
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Fig.1 Historical “Cs activity in seawater from the China seas, Fukushima offshore, and the port area nearby the
Fukushima Daiichi Nuclear Power Plant
The data of the China seas and the Fukushima offshore before the Fukushima Nuclear Accident (FNA ) was obtained
from the MARIS database “”,the data of the Fukushima offshore after the FNA was provided by the NRA “5], and
the data of the port area after the FNA was derived from TEPCO and METI [46,47]
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Assessment for Marine Nuclear Safety based on
Spatiotemporal Evolving Systems of Marine Radioactivity

Lin Wuhui'’, Du Jinqiuz, Tuo Fei’, Cao Shaofei®, Zhang Yibang’, Qi Di', Chen Liqi', Yu Kefu’

(1. Polar and Marine Research Institute, College of Harbor and Coastal Engineering, Jimei University,
Xiamen 361021, China; 2. National Marine Environmental Monitoring Center, Dalian 116023, China;
3. National Institute for Radiological Protection, Chinese Center for Disease Control and Prevention,
Beijing 100088, China; 4. China Institute for Radiation Protection, Taiyuan 030006, China; 5. School of

Marine Sciences, Guangxi University, Nanning 530004, China)

Abstract: In this study, we emphasized that the comprehensive establishment of spatiotemporal evolving
system of marine radioactivity was the cornerstone of marine nuclear safety assessment. The background
baseline method, activity limit method, and dose limit method were proposed to quantify the historical and
current situation of marine nuclear pollution in the port area nearby Fukushima Daiichi Nuclear Power Plant
(FDNPP) to reflect progress of decommissioning and to evaluate effectiveness of countermeasures in FDNPP.
Finally, three priority areas including searching reliable archive of historical human nuclear activities,
facilitating baseline/standard limits of marine radioactivity, and exploring the effects and risks of long—term
low radiation dose on marine biotas are proposed in combination with marine digital twin technology to provide
insights for the future assessment and management of marine nuclear safety in China in the new situation at
home and abroad.

Key words: marine environment; nuclear safety; radionuclide; Fukushima nuclear accident; national security;

digital twin
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Fig.1 The installed capacity of nuclear power in major
countries (data from TAEA , as of the end of 2022)
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Review of Radioactive Waste from Nuclear Power Plants
Operation and Decommissioning in China

Xie Rongrong, Li Feng, Zhu Jie, Wang Hongzu
(Nuclear Technology Support Centre of CAEA, Beijing 100071, China)

Abstract: In this paper, on the basis of statistical analysis of domestic data combined with the production of
foreign nuclear power radioactive waste, estimates and analysis the total amount, ratioactive level and waste
type of radioactive waste generated during the operation and decommissioning of nuclear power in China, and
puts forward relevant suggestions for the management of nuclear power radioactive waste, providing reference
for the management of nuclear power radioactive waste.
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Practice Summary and Exploration of “Internet +
Supervision” in the Field of Nuclear Technology Utilization

Liu Kun', Liao Yunhua, Gu Donghui, Yu Qian

(Eastern Regional Office of the Nuclear and Radiation Safety Inspection, MEE, Shanghai 200233, China)

Abstract: Remote video inspection on 21 nuclear technology utilization projects of more than 50 nuclear
technology utilization units in East China and a remote law enforcement records have been conducted by
Eastern Office of the National Nuclear Safety Administration to improve the “Internet + supervision” mode.
Remote video inspection has the advantages of no time limit and flexible inspection form, which can be used as
an effective means for the modernization of nuclear and radiation safety supervision. At present, there are some
problems in remote supervision, such as unclear positioning, inadequate hardware conditions, and limited
autonomy of remote supervision. It is suggested to formulate relevant procedures of “Internet + supervision”
on the basis of summing up experience, standardize “Internet + supervision”, carry out some inspection of
“Internet + supervision” under current conditions, carry out informatization pilot projects in irradiation device
users.

Key words: nuclear technology utilization; internet + supervision; remote video inspection
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Design and Engineering Sample Implementation of
Nuclear Power Plant Safety Review Decision—-Making
Aided System based on Knowledge Graph

Guo Chao', Yi Yan"", Luo Wen’, Liang Kanhui’, Li Chun'

(1. Nuclear and Radiation Safety Center, MEE, Beijing 100082, China; 2. Shanghai Nustar Nuclear
Power Technology Co., Ltd., Shanghai 201103, China)

Abstract: In response to the advocacy of nuclear safety regulatory authorities on the modernization of nuclear
safety regulatory system and regulatory capacity, and to further the quality and efficiency of nuclear safety review,
research on optimization technology for nuclear power plant safety review has been carried out by Nuclear and
Radiation Safety Center. The overall optimized business architecture and data architecture have been constructed
around the nuclear safety review business process, and the nuclear power plant safety review auxiliary decision—
making system has been designed; By studying the professional characteristics of severe accident review
in nuclear power plants, a knowledge graph of severe accident review was established and embedded in the
system to achieve engineering samples. The system can use natural language processing models to interpret
review related reports and assist in analyzing corresponding field review related reports based on the embedded
knowledge graph. The research results can provide technical support for the safety review of nuclear power plants.

Key words: nuclear safety review; severe accident; knowledge graph; decision-making aided system
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The Research and Discussion on the “Soft Power”’ of
Nuclear Safety in Terms of Knowledge Accumulation and
Cultural Inheritance

Yu Dapeng, Song Peifeng, Wang Guimin, Zhang Yue, Dai Wenbo, Zhou Lin"

(Nuclear and Radiation Safety Center, MEE, Beijing 100082, China)
Abstract: This article introduces the concept of “soft power” in nuclear safety and conducts relevant research
on its development direction and construction essentials. The article proposes construction ideas and key
points in terms of knowledge accumulation and cultural inheritance, aiming to provide reference suggestions
for the top—level design of “soft power” as well as offering insights for the establishment of the “soft power”

system, further promoting the comprehensive strength enhancement of the nuclear safety industry.

Key words: nuclear and radiation; nuclear safety; soft power; dissemination
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The Consideration of Replacing Small and Medium-sized
Thermal Power Plants with High Temperature Gas Cooled
Reactor under the Goal of Emission Peak and Carbon
Neutrality

Zhang Hao, Wang Jianjian, Zhao Wenjun, Wu Tingting
(Huaneng Shandong Shidao Bay Nuclear Power Co., Ltd., Weihai 264312, China)

Abstract: Emission peak and carbon neutrality is an important national strategic decision in China. Profound
changes have taken place in the energy industry under the goal of emission peak and carbon neutrality.
China’ s energy structure will be further optimized, power industry must realize low—carbon transformation,
and the replacement of thermal power by new energy has become inevitable. The great challenges faced by
thermal power enterprises under the new situation are analyzed. The scale of power generation is greatly limited
and the operating cost is rising. In particular, small and medium—sized thermal power units are facing the
situation of elimination and shutdown. High temperature gas cooled reactor has the remarkable characteristics
of inherent safety, high power generation efficiency and wide application, which makes it possible to replace
small and medium—sized thermal power units. The feasibility of high temperature gas cooled reactor replacing
small and medium-sized thermal power units is analyzed from three aspects: site adaptability, technical
feasibility and economic feasibility. It also puts forward suggestions on the applicability of relevant laws and
regulations, problems caused by inland nuclear power plant sites, and public communication.

Key words: Emission Peak and Carbon Neutrality; small and medium—sized thermal power units; high

temperature gas cooled reactor; replace
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Construction and Implementation of Nuclear Safety
Management System in Civil Construction of Nuclear
Power Plant

Fan Xiaofen

(China Nuclear Industry No.22 Construction Co., Ltd., Wuhan 430050, China)

Abstract: This paper mainly introduces nuclear safety and related terms, takes the construction and
implementation of nuclear safety management system in the field of nuclear power civil construction as
the research object, and combines the current situation of the construction and implementation of nuclear
safety management system as well as the necessity of the construction and implementation of nuclear safety
management system to sort out and discuss the specific ideas and implementation modes of nuclear power civil
construction units to build nuclear safety management system. This will provide reference and reference for
other nuclear power civil construction units to carry out the construction of nuclear safety management system,
and jointly maintain the basic barrier of nuclear safety.

Key words: nuclear safety; nuclear safety culture; defense in depth ; protective screen
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Explore the Ecological Compensation of Nuclear Energy
Utilization

Zhang Weihua, Su Junjie, Wang Xingbiao, Xu Xingjia, Zhang Weihua

(Northeast China Regional Office of Nuclear and Radiation Safety Inspection, MEE, Dalian 116001, China)

Abstract:In order to promote the development of nuclear energy utilization, safeguard the public’s
environmental rights and interests, and promote the construction of ecological civilization, through the
feasibility analysis of ecological compensation in the current field of nuclear energy utilization, relevant
exploration and research are carried out, and opinions and suggestions are put forward, which has certain
practical significance for building a benign interaction between ecological protectors and beneficiaries, and
promoting sustainable economic and social development.

Key words: nuclear energy utilization field; ecological compensation; feasibility analysis
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Fig.1 Group-level Inspection and evaluation system
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Fig.3 Process of nuclear and radiation safety support
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Innovative Practice of Nuclear and Radiation Safety
Inspection and Assessment Model at Enterprise Group Level

Gu Hairong, Chen Jungqi, Li Xianfeng, Zhang Zhifei, Chen Zhaohui, Hu Xiaomin
(CGN Nuclear Power Operation Co., Ltd., Shenzhen 518031, China)

Abstract: This article introduces the innovative practice of nuclear and radiation safety independent
inspection and assessment model at the headquarters of a large domestic nuclear power enterprise group.
It’ s trying to discuss with nuclear power peers, under the nuclear legal framework in which the nuclear
power plant is the licensee and fulfill obligations, how can enterprise groups establish a model to conduct
nuclear and radiation safety inspection over from the nuclear power plants? It takes one large nuclear energy
enterprise group as an example, focusing on the organization, management system, team recruiting, evaluation
implementation, management closure, supporting loop, results application and other issues related to group—
level nuclear and radiation safety inspection and assessment.

Keywords: nuclear power enterprise group; nuclear and radiation safety; inspection; assessment
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Summary of Daily Management Experience and Development
Suggestions for Serious Accidents in Nuclear Power Plants

Sun Fengping
(SPIC Laiyang Nuclear Energy Co., Ltd., Yantai 265200, China)

Abstract: After the Fukushima nuclear accident, the nuclear power plants attach great importance to
handling to severe accidents.Nuclear power plants have taken three types of management measures, namely
equipment, personnel, and documents, to maintain and enhance the ability to handle severe accidents, and
have implemented them into corresponding management procedures.In the daily management of severe
accidents, nuclear power plants have identified typical problems such as incorrect fuel models, lack of regular
testing projects for emergency mobile pumps, non—standard key management, and failure to conduct sufficient
evaluation of mobile equipment, and have provided corresponding improvement measures.Discussions are
conducted on the current issues such as the digitization of severe accident management guidelines, mobile
device access system testing, mobile device operation mismatch, and updating of the severe accident
management guidelines framework, and relevant suggestions are provided.

Key words:severe accidents; daily management; severe accident management guideline; SAMG; Fukushima;

mobile devices
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Table 1 Calculation parameters of pollutant flow rate in the leaching solution during shutdown

28 H/% a/m H/m K/ (m/d)  dHIdX (%) #d v, fm’ Vym’
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Table 2 Experimental data of an independent mining area TQ

A (1# 2# %IX) B (3# K IX) C(4# .54 FIX) A-C
RIX HiEm  H@ER H o ik HE Hih 4k HE Hih  fhk HIE Hal ik
H (A1 (A2) W T W Wom T WoE Wi T WE Wi TE
m’ m’ m’ % m’ m’ % m’ m’ % m’ m’ %

5.10 107.44  80.61 187.68 020  135.87 13648 045 32147 32640 153 645.39 650.56  0.80
5.1 100.88  81.07  181.60 0.19 141.26 14192 046  312.59 317.42  1.55 63581 640.94  0.81
5.12 97.12 80.53 17744  0.12 12096 121.60 0.53  321.81 327.01 1.62  620.42 626.05 091
5.13 98.08 81.30 179.20  0.10  112.82 113.44 055 33547 340.96  1.64 627.66 633.60  0.95
5.14 98.96 7790  176.80  0.04 110.85 111.52 0.61  332.29 33794 1.70  620.00 62626  1.01
5.15 96.50 76.59  173.44 020 12533 12640 086 329.73 336.16 195 628.14 636.00  1.25
5.16 84.37 73.71 157.60 030 134.88 13536 036 321.63 326.24 143 614.59 61920  0.75
5.17 94.64 82.40  176.16  0.50 100.50  100.64 0.14  321.36 32530  1.22 598.90 602.10  0.53
5.18 98.64 82.14 18096  0.10 101.79 10256 0.75  313.76 319.55 1.85  596.34 603.07 1.13
5.19 92.96 86.21 179.20  0.02  106.64 107.36  0.68  312.58 318.08 1.76  598.38 604.64  1.05
5.20 80.16 85.42 165.60 0.01 10824 10896 0.67  309.09 31450 175 58291 589.06 1.05
5.21 88.08 84.05 172.16  0.02 99.49 100.16  0.68  320.27 325.92 .76~ 591.89 598.24 1.07
5.22 89.92 85.07 174.08 0.52 121.12 121.28 0.13  319.50 32336 121  615.62 618.72  0.50
5.23 92.02 77.89  170.08  0.10  97.98 98.72  0.75 318.13 32400 1.85  586.02 592.80  1.16
5.24 95.44 83.62 178.88  0.10  96.27 96.80  0.55  323.50 328.80 1.64 598.83 60448  0.94
5.25 93.66 8550 17792  0.70  97.01 96.96  0.05 32933 332.69 1.02  605.50 607.57  0.34
5.26 91.06 8570 17552 0.70  94.13 94.08 0.05 323.26 326.56 1.02  594.14 596.16  0.34
5.27 83.50 83.92 16659 050  95.22 9536  0.15  310.22 314.03 123 572.86 57598  0.54
5.28 93.58 82.38 17597  0.00  96.02 96.64  0.65 32731 333.01 1.74  599.30 605.62 1.05
5.29 75.66 76.53 152.80  0.40 83.76 84.64 1.05 274.18 280.10 216  510.13 517.54 1.45
5.30 104.32 7144 176.64 050 111.82  113.12 1.16  325.36 332,72 226  612.94 622.48 1.56
5.31 11528  62.53 178.88  0.60 109.49  110.88 127  325.02 33272 237 61232 622.48 1.66
6.01 107.47  66.45 173.92  0.00  94.42 95.04 0.66 332.16 33794  1.74  600.50 60690  1.07
6.02 107.54  68.66 175.84 020  92.70 93.12 045 34338 348.64 153  612.27 617.60  0.87
6.03 103.95 7446 17824  0.10  90.70 91.20  0.55  338.62 344.18  1.64 607.74 613.62 097
6.04 10435  79.12 182.56  0.50 88.19 88.32  0.15  348.08 352.35 123 619.74 62323  0.56
6.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(1)

6.06 89.30 63.52 151.84  0.64 85.12 85.12  0.00 317.74 321.18  1.08  555.68 558.14  0.44
6.07 110.16  62.19  171.20  0.67 91.22 91.20 0.02  346.99 350.64 1.05 610.56 613.04 041
6.08 117.04 6229 178.08 0.70  92.85 92.80 0.05  341.17 344.66 1.02  613.34 61554  0.36
6.09 116.48  61.38 176.96  0.50 87.87 88.00 0.15 328.86 332.86  1.22 594.59 597.82  0.54
6.10 116.24  66.88 182.08  0.57 88.58 88.64  0.07  327.50 331.28 115 599.20 602.00  0.47

A1 3044.80 2371.46 5405.92  0.19  3213.09 322832 0.47 10052.38 10207.18 1.54 18681.73 18841.42 0.85
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23 EREHEmMLE, - RREAMEK ®3 M TREERERE
M FLEIES ﬁﬁ*ﬁﬁﬁﬁj Table 3 Evaluation of major quality standards for
A0 AT bR B R VR 25 A i A groundwater
KT KR WML R E) T2 3, M 3 T R PR PRI
i DK R 2™ 2K J2) it fiidr  pHL 6585 R HOH A Lk
WZ o LHTE GB 5749—2022 FRIGLLTF . % AFsor asomgr 1) (GBSTA—
o 2022) ol T K B
3 H GB 5749—2022 i bm HE(E -5 CEOH K it Cl' 250mg/L e y(GR 14848—
PRUE YWTO 5 = it iy i A /K OF 2 — B, 3R MR 1000 mg/L 2022)
3 51 i B CER FHZK K BT bm i YWTO 5 = iR 1) Wi 05BgL MR
PRUE(E TS TR 36 3 WP 19SSk (B " ViR
R TE BEVR BEAED) AH Y T8 — 50 S A s 1 ¥ BB H 1BgL
BRI & 0.1 mSv/a i — 2% 5w K UiRea
K- 8% U 10BgL  (ARJTIZKOK B bR )
SRR 3 RCETE TR DA bR UE ) (GB KF myg gpgr  WTO AR, 2004
5749—2022) B b T K B AriE ) (GB 14848— “Ra  1BqlL

2022) Fe At W BOR IR A RO, fe EDW A O
2 B G A o FLEL B ATBCR MK, B @
fixF 0.5 Bg/L, & KT 1 Bg/L B7KF-, AT
BB B SR A U PR R M

*Th  1Bg/L
%Po 0.1 Bg/L

Pb 0.1 Bg/L

4 737 T RAEKERASERESBRS o HEHIELEENBER

Table 4 Measurement results of radionuclide content and total alpha radioactivity ratio in water around 737 mine

il / (pg/L) £ /(ng/L) ***Ra/ (107 Bq/L) A o/ (Bg/L) *Po/(Bq/L)
1.20~12.7 0.04~2.92 1.50~18.80 1.85x107~4.02 x 107" 1.15x107°~1.13 x 10~

K5 TYFRMTAERHFHEREIERS o, 2 HHELFENEER
Table 5 Measurement results of radionuclide content and total alpha and total beta radioactivity in groundwater in

739 ore mine area

XIBSE 3 fh/(pg/L) £/ (pg/L) Ra/(107° Bq/L) A «/(107" Bg/L) BB /(107 Bg/L)
AR 4.98 0.16 IR - -
S 1(25 m) 22.42 1.05 402 19.6 10.2
WL 2 (125 m) 137.22 13.99 87 33 19.4

&6 738 KEME MK A HTER (Bg/L)
Table 6 738 regional radioactivity test analysis results (Bq/L)

W5 HERARK SRAEHb T, Mo BB “Ra K U/ (pg/L)
S01 EilifaRErid A DXl 266.52 200.53 234.461 0.91 1212.00
S02 A 7K WX H 0.07 0.31 13.7x 107 0.20 1.40
S03 Hak SR 0.09 0.07 73.5% 107 0.04 6.52
S04 Hak 1T ICTT Bk I 0.05 0.07 2.0x107 0.03 14.18
S05 7K H 23 (FEreih B 0.09 0.09 8.9x%x10° 0.03 2.04
S06 K TN A BT S 0.04 0.08 20.1x10° 0.04 4.76
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£7 REHRE R TRMSEGEREKNER
Table 7 Monitoring results of groundwater

radionuclide concentration in Mengqigur mining area

Ra/ 1%ppy/ 219po/

Wi A5 L

WA Bl (el (mBg/L) (mBg/L) (mBg/L)
I A TL 5.19 20.6 2.30 1.35
HRK 1
XA AL 7.36 59.1 1.43 0.70
iRk 2
XA AL 5.71 214 1.96 1.42
HRIK 3
HrE4EE 0.44~20.40 0.83~8.77 - -
IREABKX

PR 3T 968 7 K 2 v i IE R B RV e
0.06~21.40 wg/L, 155 4 7T UL 737 B8 Bl KA
)RS 1A 38 1) B IS 2 1 X 7 i L AN
JEAFIERIN . 2 5 FuniHah & B a2
HIEFEHEKZ BFR 6 W LIE I, B IXiR
VBT 2 TS e v B v, A X4 AR AR IS 1
TG EEAR . 76258 E 5 MR AR A Z M.
% 7 AL B X P bR 7K R SR il 3 e
B A T 7 — 7K S, °Ra He B Rl T 07 g 4k
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Summary on Issues Related to Pumping Balance in in—situ
Uranium Mining

Lei Fuan'?, Shi Keliang’, Yang Zhangzhong', Chen Dongliang', Yu Jianxing', Yao Yongkui',
Zhang Shucong', Wu Wangsuo

(1. North—-Western China Regional Office of Nuclear and Radiation Safety Inspection, MEE, Lanzhou 730020,
China; 2. Radiochemistry Lab, School of nuclear Science and technology, Lanzhou University, Lanzhou
730000, China)

Abstract: The purpose of this paper is to explore in depth the impact of extraction and injection balance
issues in in—situ leaching of uranium on groundwater environment. As a key link in the in—situ leaching
process of uranium, the stability and rationality of pumping balance are directly related to the safety and
sustainability of groundwater environment. Therefore, this article systematically studies the influencing factors,
calculation methods, and their impact on groundwater environment of pumping ratio. Through a combination of
theoretical deduction and empirical analysis, a preliminary conclusion is drawn: the withdrawal ratio period is
calculated in units of one month in terms of time; In terms of space, the calculation is based on the pumping
volume data of all pumping holes in an independent mining area; In terms of environmental impact, conduct
comprehensive professional analysis based on the data from all observation holes in an independent mining
area. The research results not only contribute to optimizing the process parameters of in—situ uranium leaching
and improving resource utilization, but also provide important theoretical basis and practical guidance for
groundwater environmental protection.

Key words: in—situ uranium extraction; balance; environmental impact
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Practice and Development of Radiation Protection
Technology for Nuclear Power Plant Spent Fuel Pool
Expansion and Renovation

Chen Qiuyang', Liu Shengyong’, Zhang Wenli’, Qin Qiang'

(1. Suzhou Nuclear Power Research Institute, Jiangsu Suzhou 215004, China; 2. Daya Bay Nuclear
Power Operations and Management Co., Ltd., Guangdong Shenzhen 518000, China)

Abstract: During the construction process of nuclear power plant spent fuel pool expansion modification,
radiation safety protection is integrated into the entire construction management process. This article strictly
formulates radiation protection plans based on safety standards, making comprehensive preparations from
training, simulated practical exercises, radiation dose limits, radiation protection management and protective
measures, personal dose monitoring, workplace monitoring, process monitoring, and emergency plans. The
work is strictly carried out according to safety procedures. Improve radiation protection guarantees for the
smooth completion of the expansion and renovation of the spent fuel pool.

Key words: spent fuel pool; expansion; radiation protection
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