ACHIEVEMENT AND TECHNOLOGY OF NUCLEAR ACCIDENT CONSEQUENCE ASSESSMENT SYSTEM IN CHINA
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China Intitute of Atomic Energy (CIAE), founded in 1950, is the cradle of nuclear science and technology in China, and also a comprehensive R&D base which maintains a leading,
fundamental and forward looking position in nuclear field. Over the past 60 years, CIAE has become a multi-disciplinary scientific research institute involving nuclear physics, nuclear
chemistry and radiochemistry, reactor engineering technology, accelerator technology, nuclear electronics and detection technology, isotope technology, radiation metrology, nuclear
safeguards technology, and radiation protection technology.

Department of Radiation Safety & Research is a comprehensive research entity involving the technical R&D on routine monitoring and radiation safety, mainly undertakes the
fundamental research associated with nuclear environment and radiation protection, such as environmental impact assessment of nuclear facility, energy and environment, radiation
protection and monitoring, nuclear accident, anti-terrorist detection and emergency, radiation effect foundation, and also carries out relevant technical services and civilian product
development. For more details: http://www.ciae.ac.cn.

1.China Nuclear Accident Consequence Assessment and Decision-making 2 What have we done?
Support System
Name Capacity Development | Application 2.1 The atmosphere ditfusion model
by » Lagrange method, Eular method
1 | Nuclear Accident |'Wind field forecast; | Tsinghua Liaoning > The Gaussian puff mode!
Consequence Atmosphere University province, »The Lagrange stochastic particle model
Assessment diffusion model; Hongyanhe » The LSPM-Air model developed at the CIAE makes use of variable time-step algorithm
System Dose evaluation and NPP to enhance the computing efficiency. Variance reduction techniques are also applied for
partition such a purpose.
2 | Nuclear Accident ' Wind field forecast; Departure of |CIAE
Conseguence Atmosphere Radiation
Assessment and | diffusion model Safety 2 2 LSPM-Ocean Model
gj;'sg)r?g; ztke 'r?]g gt_oi%;i,r’:?ceparticle aR?zes?irtﬂ’]céCor;m After the Fukushima nuclear accident in 2011, studies and researches have been carried
model): Dose Atomic out on the ocean diffusion model. Based on the ITSPM-Air mo_del, a new model _named
evaluat’ion and Energy LSPM-Ocean has_been dev_eloped at the CIAE. Using the flov_v field data by _the _Prlnceton
orotection action Ocean Model , this mo_del IS used to_ calculate the radionuclide (_:oncentratlon In coastgl
bartition Wat_ers In nuclear accidents. The f:hfference between L_SPM-Alr and LSPM-Ocean Is
— _ — mainly the boundary process technique. A method combined totally-reflecting algorithm
3 |NAOCAS Wind field forecast; | China Changjiang and the self-avoiding algorithm is applied to deal with the collision problem of particle and
(Nuclear Atmosphere Institute for | NPP, coastline in the LSPM-Ocean.
Accident of diffusion model, Radiation Tianwan NPP,
offsite Dose ev_aluation and | Protection Fuqging NPP introduction to the LSPM-Ocean
,ig:essi?r?(aer?tce E;?tftﬁggn action The LSPM-Ocean, develc_)ped i_n the CIAE, is_a ngrangian Stochasti_c Particle Mpc el and
System) used to calculate the radionuclide concentration in coastal waters with the flow field data
by the POM. It can give the concentrations of surface (about 1m thickness), middle and

under water. This model includes some special technologies as follows:

» Variable time-step algorithm

This algorithm can automatically adjust time-step of integral according to the terrain grids

and the time-step of the meteorological data. Thus it can decrease the number of times of

the integral and enhance the computing efficiency.

e A mixed method of the totally-reflecting algorithm and the self-avoiding algorithm is

Lner | applied to deal with the collision problem of particle and boundaries (including coastline,

‘ sea surface and bottom).

| » Variable bandwidth kernel estimator algorithm

s | This algorithm Is used to build the concentration field. It uses the Epanechnikov function

/ALl | (atype of quadratic function) as the mass distribution function of the particle, where the

| bandwidth is the space scale for the range of influence of the particle with respect to the

transport time of the particle. The method can reduce the concentration fluctuation with
ez | the absence of the more number of particle.
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