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Tém tit:

C6 rat nhiéu 10 phan ng hat nhan dang va s& hoat dong doc bo bién Trung Qudc, phia Dong
Bic cua Viét Nam va Pong Nam A (DNA). Trong trudng hop xay ra tai nan, cac nhan phéng xa cé thé
dén DNA do gi6 mua Dong Bac thinh hanh vao mua dong theo cac xody nghich tir Cao ap Siberia-
Mongolia. Gié mua Pong Bic ciing chinh 13 tic nhan van chuyén cac nhan phong xa tir tai nan
Fukushima dén ving T4y Thai Binh Duong va DNA vao cudi thang 3 va dau thang 4/2011.

Dé lam sang to tinh hudng trén, ching toi nghién ctu phat tan phéng xa tir mot tai nan dién
hat nhan gia dinh xay ra tai mot dia diém céach bién gisi Viét Nam khoang 50 km, gan nha may dién
hat nhan Phong Thanh Cang. V& kich ban tai nan va s6 hang ngudn, ching t6i tham khao 4 kich ban
tai nan 10 PWR duoc nghién ctu trong Bao cdo phén tich an toan (PSA) do cac chuyén gia My thuc
hién theo yéu cau caa U.S. NRC niam 2012. Kich ban tai nan it nghiém trong nhit véi tan suat hu hai
16i 10 khoang 1 su kién trong 50,000 nim dugc sir dung trong nghién ctu ndy. Tai nan duoc gia thiét
khoi mao tir mot tran dong dat dan dén mat dién, dan dén 16i 10 néng chay, thung 16 hu hong va nha 10
bi do trong khoang tir 45 dén 72 gid sau khi phan @ng day chuyén duoc dap tat khién khoang 50% khi
hiém phong xa (Xe, Kr) va 0,3% ddng vi iot trix trong 16i 10 phét thai vao khi quyén. Luong phét thai
11 thap hon khoang 15 I4n so véi thuc té xay ra trong tai nan dién hat nhan Fukushima.

Cac nhan phong xa phat tan tir tai nan dwgc md phong bang md hinh phat tan hat Lagrangian
FLEXPART. M6 hinh nay da dwoc kiém ching thong qua so séanh céc két qua mé phong **'1 va **'Cs
VvGi ndng d6 quan tric tai 10 tram dat ¢ Tay Thai Binh Dwong va Pong Nam A (P. K. Long, P. D.
Hien, N. H. Quang (2019), J. of Environmental Radioactivity, 197, 74-80).

Sau day la cac phat hién chinh trong nghién cuu nay:

e Xam nhap cua chum phdng xa phat tan tir tai nan vao DNA xay ra véi tan suat cao vao
mua dong do c¢6 gié mua Dong Béc.

e Sau khi di chuyén qua Vinh Bic bg, cc nhan phéng xa dé bo 1én bo bién Viét Nam trude
khi tién xa hon t6i Lao, Campuchia, Théi Lan, va Malaysia. Téc do di chuyén rét cao, 1én
dén 1000 km/ngay.

e S6 hang nguodn &ng véi kich ban tai nan di chon cho thay nong do trong khdng khi va
murc d6 roi lang caa *'1 & mién Bac Viét Nam c6 thé dat 1E+8 Bg/m® va 1E+9 Bg/m’.
Liéu chiéu ngoai tir dam may, tir mat dat va chiéu trong do hit thé dat gan dén muc ¢ thé
phai tién hanh cac bién phap bao vé cho dan ching.

e Nong do "'l trong chum giam theo khoang céch, giam mét nira sau khi di chuyén khoang
150 Km, dat dén 1.8E+5 Bg/m?® tai Bangkok, Théi Lan.

e CAc phat hién trén cho thiy tim quan trong cua viéc duy tri cac ké hoach wng phé su cé &
cic nudc DNA, dé giai quyét hau qua truéc céc tai nan hat nhan c6 thé xay ra & Trung
Quoc.

e Thoi gian xay ra gi6é miia Pong Bac duoc du dodn véi do chinh xac cao trong cac ban tin
du béo thoi tiét, tao thuan loi cho viéc chi dong tng pho sy ¢b tir céc tai nan dién hat
nhan.
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Hinh. Nong do **'1 (Bg/m®) trong chim phéng xa phat tan tir tai nan gia dinh xay ra vao thoi
diém 0h00 ngay 25/11/2018 UTC

Tir khoa: Phét tan phong xa, nha mdy dién hat nhan, gié miia Péng Bac.

Abstract:

A great number of nuclear power reactors (NPR) are located along the China coast, northeast
of Vietnam and Southeast Asia (SEA). In the event of a reactor accident, radionuclides could find their
way to SEA via the East Asian NE monsoon (EANEM) prevailing in winter in association with the
anticyclonic circulations of the Siberia-Mongolia High. It was the EANEM that transported
radionuclides from the Fukushima reactor accident to the Tropical Western Pacific and SEA in the late
March-early April 2011.

To demonstrate the above situation, we investigate atmospheric dispersion of radioactivity
from a hypothetical nuclear reactor accident located at 50 km from the Vietnamese border, near the
Fangchengan nuclear power plant. For the reactor accident scenario and associated source terms, we
referred to the four typical PWR accident scenarios studied in the Probability Safety Analysis (PSA)
report, which had been undertaken by the American experts under the request of the U. S. NRC in
2012. The least severe accident scenario with the core damage frequency about 1/50,000 events per
year has been selected for this study. This postulated reactor accident is assumed to be initiated by a
seismic event that results in station blackout, core meltdown, reactor vessel damage, and containment
failure occurring from 45 hours to 72 hours after the reactor shut down. As a consequence, about 50%
of radioactive noble gases (Xe, Kr) and 0.3% of iodine isotopes of the core inventory are assumed to
be released into the atmosphere. These amount of **1 is about 15 times less than that released in the
actual accident at Fukushima.

The atmospheric dispersion of radionuclides released at the accident site was simulated by
using the Lagrangian particle dispersion model FLEXPART. The model had been successfully tested
through the comparison of the simulation results with the **'I and **'Cs concentrations measured at the
ten monitoring sites located across the Tropical Western Pacific and SEA (P K Long, P D Hien, N H
Quang (2019). J. of Environmental Radioactivity 197, 74-80).



The main findings from this study are as follows.

e The intrusion of radioactive air released from the reactor accident site into SEA occurs
with high frequency in winter due to the EANEM.

e After traveling over the Gulf of Tonkin, radionuclides make landfall on the Vietnam coast
before proceeding further to Laos, Cambodia, Thailand, and Malaysia. The linear
transport velocity is very high, up to 1000 km/day.

e For the source terms associated with the selected reactor accident scenario, the two-day
integrated concentration and the deposition rate of **!1 in northern Vietnam may reach
1E+8 Bq m™ and 1E+9 Bq m?, respectively. The dose rates associated with inhalation and
external exposures from radionuclides in the air (cloud shine), and on the ground (ground
shine) are close to the levels of taking protective measures for the population.

e The ™ concentration in the plume decreases by half after a travel distance of about 150
km, reaching 1.8E+5 Bq m™ in Bangkok, Thailand.

e The above findings indicate the importance of maintaining emergency plans in SEA
countries to deal with the consequences of nuclear accident in China.

e The accurate prediction of the EANEM arrival time in the routine forecasting reports is of
great significance in supporting the emergency preparedness in response to nuclear reactor
accidents.
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Fig. Concentration of **'I (Bg/m®) in a plume released from a hypothetical reactor accident at
0:00 11/25/2018 UTC

Keywords: Atmospheric transport of radioactivity, NPP, East Asian Northeast moonson.



