Nuclear Science and Technology % 5#R, 2025, 13(3), 146-153 Hans X
Published Online July 2025 in Hans. https://www.hanspub.org/journal/nst

https://doi.org/10.12677/nst.2025.133015

BEREUIASN N BT K S XU
FTHAR

BB, R, AT, AR, PR, HE’

i E REEBERYI e BRI TR, TR AR
2RI A I AR TR R AT, TR R
SERYNBOR K PR BEHIGE 2 E, T4 Y

IR ED DR R BRI 26 LN OBRBE, IR BF g

Weks . 20254F5 260 FHER: 20254F6 HoH; & A HI: 20254F7H11H

R

FEE TR E R A KOR AL INE , A2 S8 S XS PR A5 T I XE DRI S S ML A R TR E KT R
ASCEIHETT JE HIAME (e 1) SRBTARA P MUE (GB 6249-2025)) T B S #3741 = RE 77 Tl 37
PRERAF B/RIAAT T 20, RUSNSEHG SN RAGHDAEE, BERUNITHREREX A RFER
R IV IR RE « SIS 2 BRI R (WRF-CALMETH &)« U RS B (CALPUFF
HHEE) LR S ASSMU (N E R EEHEESAEEE), RBERA=ZSMRZ L5 (PSA) P#HE
AOESZSHNRRYE. ABANRELZBEDIIARFIEREDEAL NS SR R BA
HESEEX.

XK ia
BEHNE, ARFERNE, 85T - B

New Demands and Risk Assessment
Technologies for Nuclear Accident
Off-Site Emergency

Hongxing Lul23, Wenbin Yu?, Yanbo Liu?, Ganfeng Yuan?, Jinxing Hu?!, Quanyi Lin?z

IShenzhen Institute of Advanced Technology, Chinese Academy of Sciences, Shenzhen Guangdong
2Shenzhen Technology Institute of Urban Public Safety, Shenzhen Guangdong

3Sino-German College of Intelligent Manufacturing, Shenzhen Technology University, Shenzhen Guangdong
4Joint Logistics Force PLA Hospital No. 960, Jinan Shandong

CHERERE

MESIH: AR, ROOW, XITE, R, ISR, MBGRE. ENOA SN R0 T RS AT R R ). %R
55K, 2025, 13(3): 146-153. DOI: 10.12677/nst.2025.133015


https://www.hanspub.org/journal/nst
https://doi.org/10.12677/nst.2025.133015
https://doi.org/10.12677/nst.2025.133015
https://www.hanspub.org/

RO R A

Received: May 26%, 2025; accepted: Jun. 9t, 2025; published: Jul. 11t, 2025

Abstract

With the acceleration of urbanization around nuclear power plants in China, traditional static risk
assessment methods have become inadequate in addressing the complex demands of dynamic emer-
gency scenarios. This paper analyzes the new challenges and demands for off-site nuclear emer-
gency capabilities following the policy adjustments in the “Regulations for Environmental Radiation
Protection of Nuclear Power Plants (GB 6249-2025)". It proposes a collaborative model integrating
dynamic radiation field and population evacuation, aiming to quantify the effectiveness of emer-
gency interventions in reducing public dose risks. By combining high-resolution meteorological field
(WRF-CALMET coupling), atmospheric dispersion modeling of radionuclides (dynamic CALPUFF sim-
ulation), and dynamic evacuation path optimization (spatiotemporal Kriging interpolation with A*
algorithm), the study overcomes the limitations of static population and meteorological parameters
in traditional three-level probabilistic safety assessment (PSA). This research holds significant prac-
tical value for enhancing nuclear accident off-site public dose risk assessment and emergency re-
sponse management in China.
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