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Abstract: National Environmental Radiation Warning and Monitoring Network has 
been gradually setting up based on some of legislative documents which have been 
issueed in recent years. Studies and surveys to build an environmental radiation 
monitoring program for nuclear power plant (NPP) have also been implemented. This 
paper aims to introduce National Envirorunental Radiation Warning and Monitoring 
Network in Vietnam which has been approved by the government, the draft program 
for environmental radiation monitoring Ninh Thuan NPP and some initial results of 
research about environmental radiation in the planning area for building Vietnam's first 
NPP. 

Tir khda: Mgng ludi quan trdc vd cdnh bdo PXMT, Chuong trinh quan trdc PXhfT 
NMDHN, TLD, HPIC, LSC. GeHP. sudt liiu gamma, liiu tich Wy, tdng hogt do PX 

I. Gl6l THIEU 

Chung ta dang tich cue chuan bi ha t^g co sd dh xay d\mg 2 NMDHN tai xa Phuoc 
Dinh (huyen Ninh Phudc) vd xa VTnh Hdi (huyen Ninh Hai) ciia tinh Ninh Thudn, moi nha 
may sS gdm 2 td may vdi cdng suat lOOOMW/td mdy. Qui hoach mang ludi quan trdc va canh 
bdo PXMT qudc gia den 2020 da dugc chinh phii phe duyet (2010). Thdng tu hudng dan xay 
dung, qudn \^ mang ludi quan trac vd cdnh bao phdng xa mdi trudng cung da dugc ban hanh 
(2010). Quy che td chiic vd boat dgng cua Mang luoi, cdc van bdn quy pham phdp luSt, tieu 
chudn, quy chudn ky thuat, dinh miic kinh te ky thuat va chi tidu quan trdc, phan tich PXMT 
dang dugc tich cue xay dung va hodn thien. 

De ndm bdt kip thdi duge mgl su thay ddi bat thudng cua cac chat thdi phdng xa tir 
NMDHN va ddnh gia dugc xu hudng bien dgng ciing nhu s\r anh hudng ciia chung den con 
ngudi vd mdi tnrdng, xac nhan dugc s\r hoat dgng an toan cua cac NMDHN vd bao dam dugc 
viec thai cdc chdt phdng xa ludn ndm trong gidi ban cho phep, ddng thdi ho trg ddc luc cho 
viec chii dgng iing phd s\r cd birc xa, s\r cd bgt nhan, cac nghien ciru khao sdt dh xay dpg 
chuong trinh kilm sodt PXMT cho NMDHN cung dd duge thuc hien. 

Bdi vilt nay nhdm muc dich gidi thi^u quy hoach mang luoi quan trdc - c ^ bio 
PXMT d Vî t Nam da dugc chinh phii phe duyet, du thao chuong trinh quan trdc PXMT 
NMDHN Ninh Thuan vd mgt sd kit qud khdo ciiu ban ddu v6 PXMT trSn dia bdn d\r kiln xay 
dung NMDHN dau tien cua Viet Nam. 
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II. Mi\NG LUQl QUAN TRAC & CANH BAO PXMT QU6c GIA DEN 2020 

Mang ludi quan trdc va cdnh bdo PXMT qudc gia la mang ludi quan trac phdng xa 
chuyen ngdnh thudc he thdng quan trdc tdi nguyen va mdi trudng qudc gia. Mang cd nhiem vu 
ph6i hgp vdi he thdn^ quan trdc tai nguyen vd mdi trudng qudc gia phuc vu ddnh gid hien 
trang PXMT, lieu chieu xa ddi vdi cdng ddng ddn eu; thiet ldp he eo sd dii lifu PXMT va theo 
doi, cdnh bdo mgi dien bien biic xa bat thudng tren lanh thd Viet Nam [1]. 

L Muc tieu 

Xdy dung mang ludi quan trac va cdnh bao PXMT qudc gia nhdm phdt hien kip thdi 
diln bien bdt thudng ve biic xa tren toan lanh thd Viet Nam va hd trg cho vigc chu ddng iing 
pho s\r c6 biic xa, su cd hat nhdn; cung cap co sd du lieu vS PXMT qudc gia phuc vu cdng tdc 
quan ly nhd nude ve ndng lugng nguyen tii vd an toan bat nhdn. 

2. Cau triic Mang Iiroi 

Mang ludi quan trdc vd cdnh bdo PXMT qudc gia (Hinh 1) bao gdm Trung tam dilu 
hanh quan trdc vd cdnh bdo PXMT (Trung tam Dieu hanh), cdc tr£un quan trdc cdp vimg 
(Tr?m vimg), cdc tram quan trdc dja phuong va tram quan trdc co sd [2], 

Tram vimg 
Ha Ngi 

Cdc tram dja 
phuong vd 

cosd 

1 

Trung tam 
dieu hanh 

' 
Tram vimg 
DdNdng 

' • 
Cac tram dia 
phuong va 

cosd 

' 
Tram vung 

DdL^t 

Cac tram dia 
phuong va 

cosd 

'' 
Tram vung 
Tp. HCM 

Cdc tram dia 
phuong va 

cosd 

Hinh 1. Cdu true Mgng ludi quan trdc - cdnh bdo PXMT quoc gia 

a. Trung tdtn Bieu hdnh, Tnmg tam dieu hanh se thue hien viec ket ndi thu thap dii 
Ii?u tr̂ rc tuyen tir cdc tram, eac diem quan trdc trong Mang ludi quan trdc va canh bao PXMT 
tren toan lanh thd Viet Nam; xix ly ket qua quan brae, xay dung co sd dii lieu PXMT qudc gia; 
ho trg ky thudt cho viec phan tich, ddnh gia diln biln va dilu hanh iing phd sir c6 biic xa, sir 
CO ĥ t nhan. 

b. Tratn quan trdc vd canh bdo PXMT cdp viing (Tram vimg). 4 tram viing tai Ha 
Npi, Thdnh phd Hd Chi Minh, Dd Ndng vd Da Lgt se dugc xay d\mg va nang cdp. Tram vimg 
c6 nhî m vu thu nhan dii lieu quan trdc true tuyin tir cdc tram quan trdc dia phuong; thu thdp, 
xu 1̂  va phan tich cac chi tieu phdng xa trong mlu mdi trudng; phan tich vd tdng hgp sd ligu 
quan trdc; tr\rc tilp tham gia ddnh gia hien trudng trong kl hoach iing phd sir cd biic xa, sir cd 
heit nhdn cdp tinh vd cap co s6. 
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c. Trgm quan trdc vd canh bao PXMT cdp tinh (Trgm dja phuong vd co sd). Tr̂m 
dia phuong dugc xay dung tgi mgt sd tinh, thanh pho true thugc Tnmg uong noi khong c6 
Tram viing hoac ed kha ndng chiu dnh hudng Idn ciia eac s\r c6 bite xg, syr cd hat nhan. Trjm 
dia phuong ldm nhi§m vu quan trac thudng xuyen, liSn tuc tgi cdc diem va cdc co sd hgt nhSn 
tren dia bdn tinh, ket ndi true tuyen vdi cdc Tram vimg. 

d. Hi thong quan trdc vd canh bdo PXMT thugc Bp Quoc phong (He thdng trinh sSt 
PX qudn ddi). He thdng trinh sat phdng xa qudn dgi se thuc hi?n quan trdc vd canh bao ph6ng 
xa theo chi dinh cua Bg Quoc phdng. Trgm trinh sat phdng xg tiiuc hien vai trd chi d?o kj 
thugt he thdng trinh sat, cdnh bdo phdng xg trong quan ddi, phyc vu cdng tdc phdng chflng vu 
khi hat nhdn vd iing phd s\r cd biic xg, s\i co hat nhdn. 

Danh sdch cdc trgm quan trdc vd cdnh bdo PXMT cdp viing, cdp dia phuong dupe quy 
hoach dl uu tien dau tu xay dung theo hai giai doan: tir 2010-2015 va tir 2016-2020 dugc 
trinh bay trong Bang I [2]. 

3. Chirc nang, nhif m viji cua Mgng luoi va co che phoi hgp vdi h$ thong quan trdc till 
nguySn va moi trucmg quoc gia. 

Quylt dinh sd I636/QD-TTg (31/8/2010) chi rd chiic ndng, nhiSm vu cua Mang luoi 
vd CO che phdi hgp vdi he thdng quan trac tdi nguygn vd mdi trudng qudc gia nhu sau [2]: 

a. Chirc ndng, nhiem vu 

- Mang ludi thirc hi^n quan trdc va cdnh bdo thudng xuyen tinh trgng PXMT tren 
Idnh thd vd cdc vimg bien thugc quyen tai phan ciia Viet Nam do cdc hogt dgng ttong ITnh w^ < 
nang lugng nguyen tii gay ra; • 

- Ddnh gid hien trgng PXMT, lilu chieu xg ddi vdi cgng ddng dan cu; 

- Thiet lap be thdng thdng tin vd co sd dii li?u PXMT qudc gia; 

- Cung cap kip thdi cdc thdng tin ve tinh trgng phdng xg moi trudng vd hS tr(? clio | 
viec triln khai ke bogcb iing phd khan cdp sir cd hire xg, su cd hat nhdn. 

b. Ca che phoi hop vdi hi thdng quan trdc tdi nguyen vd moi trudng quoc gia 

- Trung tdm dieu hanh dinh k;̂  6 thdng mgt Idn hodc d$t xudt theo y6u cau cung cap 
dir lieu ve tinh trang PXMT cho he thdng quan trdc tai nguydn vd mdi trudng quoc gia. 

- He thdng quan trdc tdi nguyen va mdi trudng qudc gia cd trach nhifm cung cap cic | 
dii lieu vl tai nguyen vd mdi trudng can thilt theo yeu cdu ciia Trung tam dilu hanh de thyc j 
hien quan trac va cdnh bdo PXMT. | 

4. Lg trinh xay dung Mang lirol 

Ld trinh xdy dung Mgng ludi duge chia thdnh 2 giai dogn [2]: 

a. Giai dogn 2010-2015 

Xdy dung vd dua vao hogt dgng Trung tam dilu h^ih, ki?n toan ddng bg 4 tram viing^ 
6 trgm dia phuong; thanh lap cdc nhdm quan trac PXMT lim dgng tgi cac trgm vimg; 
timg budc tdng cudng nang luc ky thudt ho trg cdng tdc umg phd khan cap; dau tu xay 
dung cdc trgm dia phuong tai dia dilm quy hoach xay d\mg nha mdy dien hat nhSfl 
(Bang I). 
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Bdng 1. Danh sdch cdc Trgm viing vd Trgm dia phuang qui hogch din 2020 [2] 
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* Ghi chu: Tram vimg mien Bac va Tram viing Tay Nguyen va Nam Trung Bp duoc 
,̂ ;Sy dung nang cap tir hai tram hi?n co. 

•">, 

\ ^y - To chirc dao tao, boi duong can bp quan trie va phan tich PXMT; 

- Hoan thien quy chj t6 chile va hoai doBg cua Mang luoi; xay dung van ban quy 
li?m phap luat, tieu chuin, quy chuin ky thuat, dinh miic Idnh t6 ky thuat va chi tieu quan 
ac, phan tich PXMT; 

- Xay d\mg ca so dir li$u qu6c gia vh PXMT. 
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c.Giai dogn 2016-2020 

- Xay dung vd dua vdo hogt dgng eac trgm dia phuong cdn lgi trong quy hoach; Kien 
toan ddng bg vd dua vao van hanh thdng nhdt todn bd Mang ludi. 

- Tiep tue ddu tu nang cao ndng luc quan trdc, phan tich PXMT cua Mgng luoi bao 
ddm tinh hgp ly, thdng nhat, ddng bd, bien dai ngang tdm vdi mang ludi quan trdc & canh bao 
PXMT cua cdc nude tien tien trong khu vuc Ddng Nam A; 

- Tap trung ddu tu tang cudng ndng luc ky thudt ciia Mang ludi de ho trg boat d̂ ng 
ling phd su cd nhd mdy dien hgt nhdn. 

- Tiep tuc hoan thien eo sd dii li$u qudc gia vS PXMT. 

5. Xay dung va quan ly Mang tirdi 

Viec xay dung vd qudn ly Mang ludi quan trdc vd canh bdo PXMT da duoc chi ro 
trong Thdng tu sd 27/TT-BKHCN (30/12/2010) [3]. Theo dd: 

a. Vien Nang lugng nguyen tir Viet Nam se chiu trdch nhiem xay dung va quan ly 
Trung tdm Dieu hdnh vd cdc Tram quan trac viing. Dinh ky hang nam Vien Nang luong 
nguyen tur Viet Nam bao cao Bd Khoa hgc vd Cdng nghe v l hien trgng PXMT qu6c gia va 
bao cao ngay khi ed hien tugng bat thudng v l phdng xa. 

b. Sd Khoa hgc vd Cdng nghe ciia cdc tinh, thatih phd true thudc trung uong chiu 
trach nhiem xay dung va qudn ly cac tram quan trdc dia phuong tren co sd Quy hoach mang 
ludi quan trdc va cdnh bao PXMT qudc gia. 

c. To chiic, cd nhdn vgn hanh cdc co sd hat nhan (NMDHN, Ld phan iing nghien ciiu, Co 
sd lam giau luani, che tgo nhien lieu hat nhan, Co sd xir ly, luu giu:, chdn cat chdt thai phong xa va 
nhien Heu hat nhan da qua su dung) phai xdy dung vd qudn ly cdc trgm quan trdc co sd. 

6. Nhiem vu chii yeu cua Trung tam Dieu hanh va cac trgm quan trdc 

a. Nhiem vu chu yiu cua Trung tdm Dieu hdnh 

Trung tdm Dieu hdnh cd chiic nang quan ly, dilu phdi boat dgng cua Mang ludi quan 
trdc vd canh bao PXMT qudc gia vd phuc vu dieu hdnh irng phd sir c6 biic xa, sir cd hat iJian. 
Nhiem vu chu yeu bao gdm: 

- Thu thap dit lieu tir cdc trgm, diem quan trdc trong Mang ludi quan trdc vd canh bao 
PXMT qudc gia va He thdng quan trdc tai nguyen va mdi trudng qudc gia; 

- Xu ly vd xay dung co sd dii lieu PXMT qudc gia vd luu giu vo thdi han cac dit lieu 
PXMT; 

- Thuc hien phan tich, ddnh gid dien biln su cd biic xa va hgt nhan phuc vu viec dieu 
hanh ung phd su cd biic xa, su cd hgt nhan; 

- Hudng dan chuyen mdii, nghiep vu, dilu phdi vd ki lm tra hogt dgng cua cac tram 
quan trdc trong Mgng ludi quan todc va cdnh bao PXMT qudc gia. 

- Bao cdo Vien Nang lugng nguyen tu Viet Nam v l ki t qua quan trdc dinh ky sau 
thang mgt lan va bdo cao ngay khi co hien tugng bdt thudng v l phdng xg hoac khi Vien N^g 
lugng nguyen tir Viet Nam yeu cdu. 

h. Nhiem vu chd yiu cua Trgm vung 

Tram vimg cd chirc ndng thuc hien quan trdc va canh bao PXMT hrong vimg; dieu 
phoi boat dgng ciia cdc tram dia phuong vd trgm co sd thugc vung va phuc vu dilu hanh itng 
phd su cd birc xa, su ed hgt nhan. Nhiem vg chii ylu bao gdm: 
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- Thu thdp, xii ly va phdn tich cac chi tieu PXMT tgi cac dia phuong thuge vimgnoi 
khong cd trgm dia phuong theo chi tieu vd tan sudt quy dinh tai Dilu 5 cua Thdng tu s6 
27/TT-BKHCN (30/12/2010): 

+ Sudt lilu biic xa gamma trong khdng khi - quan trdc lien tue; 

+ Lieu tich luy - ba thdng do mgt lan; 

+ Ddng vi phdng xg trong son khi - quan trdc lien tuc; 

+ Tdng hogt do phdng xa beta trong mdu roi lang khd, roi ldng udt va nude 

mua - mdi thdng do mgt lan; 

+ Ham lugng radon vd tdng hogt dg phdng xg beta trong nude (nude sinh 

hogt, nude mat, nude ngdm vd nude thdi) - ba thdng do mgt lan; 

+ Hdm lugng cdc ddng vi phdng xa trong mdi trudng dat (ddt be mat, trdm 

tich) - sau thang do mdt lan; 

+ Hdm lugng cdc ddng vi phdng xa trong thuc vdt, luong thuc va thuc phdm -

sau thang do mgt lan; 

+ Cac thdng sd khi tugng li^n quan - quan trdc lien tyc. 

- Nhan va pbdn tich danh gid chi tieu phdng xg cua cac mau mdi trudng do cac trgm 
dja phuong trong vimg giri den; 

- Ket ndi vd thu nhdn dii lieu quan trac true tuyen tir cac trgm dia phuong vd cac tram 
CO sd cua CO sd hat nhan cd trong vimg; 

- Thgc hien ddnh gia tinh trang phdng xa tai hien trudng khi cd su cd biic xa, su cd 
hat nhdn xdy ra trong viing; 

- Bao cdo ket qua quan trdc trong vung bdng van ban vdi Trung tam Dieu hanh dinh 
ky ba thdng mdt Idn vd bdo cdo ngay khi cd Men tugng bat thudng ve phdng xa hoac khi 
Trung tam Dieu hanh yeu cau. 

c.Nhi?m vu chu yiu cua Trgm dia phuang 

Tram dia phuong cd chiic ndng thuc hien quan trac va canh bdo PXMT trong pham vi 
tinh, thanh phd noi dgt trgm; phuc vu dieu hdnh iing phd su cd biic xg, su cd hat nhan. Nhiem 
vy chu yeu bao gdm: 

- Thgc hien quan trdc cac chi tieu PXMT tai dia phuong nhu sau: 
+ Quan trac lien tuc suat Heu biic xg gamma trong khdng khi; 
+ Do lieu tich liiy - ba thdng do mgt lan; 
+ Quan trac lien tuc ddng vi phdng xg trong son khi; 
+ Quan trac lien tuc cdc thdng sd khi tugng lien quan; 

- Thu thap mau vd giri ve trgm vimg cdc mau moi trudng sau: 
+ Mau roi ldng khd, roi ldng udt vd nude mua - mdi thdng mgt llin; 
+ Mau nude sinh boat, nude mgt, nude ngdm vd nude thai - ba thdng mgt Idn dl 

xdc dinh hdm lugng radon vd tdng hogt dg phdng xa beta; 
+ Mau ddt be mat, tram tich - sdu thang mgt Idn dl xac djrih ham lugng cac 
ddng vj phdng xg; 
+ Mau th\rc vat, luong thuc vd thyc phdm - sau thang mOt Idn dl xdc dinh ham 
lugng cdc ddng vi phdng xg; 
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- Tap hgp dG lieu, phan tich ddnh gia va gui bdo cdo kit qua quan trdc tdi Tram vung 
vd Sd Khoa hgc vd Cdng ngh$ djnh ky mSi thdng mdt lan, bdo cdo ngay khi ed hien tugng bSi 
thudng vl phdng xa hodc khi Trgm viing va Sd Khoa hgc vd Cdng nghe yeu cdu. 

d. Nhiem vu chu yiu cua Trgm ca sd 

Trgm co sd cd chiic ndng thuc hien quan trdc va canh bdo PXMT trong phgm vi co s6 
hgt nhdn; phuc vu dieu hdnh iing phd su cd biic xa, sy co bat nhdn. Nhiem vu chu ŷu 
bao gdm: 

- Thuc hi$n quan trdc cac chi tieu PXMT tgi eo sd hgt nhan theo quy dinh tai DiSuS 
cua Thdng tu sd 27nT-BKHCN (30/12/2010): 

+ Sudt lilu biic xg gamma trong khdng khi - quan trdc lien tyc; 

+ Lieu tich liiy - ba thdng do m$t Idn; 

+ Ddng vi phdng xg trong son khi - quan trac lien tyc; 

+ Tdng hogt do phdng xg beta trong mau roi lang khd, roi ldng udt vd nude 

mua - moi thang do mgt Idn; 

+ Hdm lugng radon vd tdng hogt dd phdng xa beta trong nude (nude sinh 

boat, nude mdt, nude ngam va nucK; thai) - ba thang do mgt lan; 

+ Hdm lugng cdc dong vi phdng xg trong mdi trudng dat (dat bl mat, trim 

tich) - sdu thang do mgt lan; 

+ Ham lugng cac ddng vi phdng xa trong thuc vgt, lucmg thyc vd thuc pham -

sau thdng do mgt Idn; 

+ Cae thong sd khi tugng lien quan - quan trac lien tyc. 

- Ket ndi, giri sd lieu quan trdc thudng xuyen tdi Trgm vimg vd trgm dia phuong nd 
cd cdc CO sd bgt nhdn; 

- Thu thdp s6 liSu, xii ly, phan tich ddnh gid cdc chi tieu PXMT; tgp hgp va luu ^ 
sl lieu quan trac theo quy djnh; 

- Giii bdo cao danh gia ket qua quan trdc tdi Trgm viing, Sd Khoa hgc vd Cong ngh? 
ba thang mgt lan; tdi Cyc An todn biic xg vd hgt nhan sdu thdng mgt Idn vd bdo cao ngay khi \ 
cd hien tugng bat thudng ve phdng xg hodc khi Trung tdm dilu hdnh, Tram viing, Sd Khoa 
hgc va Cong ngh?, Cyc An toan Biic xg va Hgt nhan yeu cau; 

- Thuc hien ddnh gid tinh trgng phdng xg tgi hien trudng khi cd sy co biic xa, s\r co 
hat nhdn xay ra tgi co sd. 

Trong trudng hgp bat thudng thi cac trgm thyc hi?n quan trdc vdi doi tugng va 
suit theo yeu ciu ciia Trung tdm Dieu hanh. Bg Khoa hgc vd Cong ngh? la co quan c6 
quyIn cdng bd cac kit qua quan trdc PXMT. 
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S III. DU* THAO CHLTONG TRINH QUAN TRAC PXMT NMDHN NINH THU AN 

De kip thdi ddp iing Id trinh phdt tri^n dien hgt nhdn ciia ddt nude, viec nghien cihi vd 
xdy dyng chuong trinh quan trdc PXMT cho cdc NMDHN ddu tien da vd dang dugc thuc 
hien. Du thdo chuong trinh quan trdc PXMT cho 2 dja dilm du kiln xay dung NMDHN ddu 

ii tien ciia Viet Nam (xa Vinh Hdi vd xa Phudc Dinh, tinh Ninh Thudn) {phdn tren ddt liin) da 
11 dugc nghien ciiu vd de xuat thdng qua dl tdi nghien ciiu khoa hgc cdp Bo ma sd 02/09/NLNT 

[4] nhdm ddp umg dugc cdc muc tieu cu the sau day [5]: 

- Do dge true tiep vd phdn tieh cdc logi mau mdi trudng khdc nhau dl ndm bdt dugc 
hi?n trang phdng xg, xdc minh dugc cdc ket qud tinh toan theo md hinh md phdng dl bdo dam 
rang cac ket qud tien dodn Id phii hgp thyc tien va cdc miic phdng xg ghi nhdn dugc khdng 
vugt qua gidi ban tdi da cho phep. 

- Ndm dugc mdt cdch chdc chdn cdc dien bien vd hieu iing tich liiy cua cac ddng vi 
phong xg yong cdc ddi tugng mdi trudng, cung cap cdc thdng tin cdn thilt dl cd thi ddnh gid 
dugc lieu biic xa hien tgi va trong tuong lai cho cdng chiing. 

- Phai phat biSn dugc mgi sy thay ddi bdt thudng cua cdc chdt thai phdng xg tir 
NMDHN vd danh gid dugc xu hudng bien dgng vd su dnh hudng eua chiing trong mdi trudng. 

- Kiem tra vd xdc nhan dugc sy hogt dgng an todn cua cac NMDHN vd bdo ddm dugc 
viSc thai cdc chat phdng xa ludn nam trong gidi ban cho ph^p. 

- Cung cap cdc thdng tin chinh xdc ve tinh trgng phdng xa trong mdi trudng cho cac 
nha qudn ly hoach dinh chinh sdch vd cho cdng chiing. 

1. Cdc yeu to can quan tam khi xay dung chu-ong trinh quan trdc PXMT cho NMDHN 
Niah Thuan 

t a. Cdc con dudng chiiu xg chinh vd cdc ddi tuang quan trdc chu yiu 
Muc dich quan trgng cua viec quan trdc phdng xg la cung cdp ddy dii cdc sd lieu de cd 

the phdn tich vd ddnh gid dugc lieu chieu xg cho con ngudi. Vi vay, chuong trinh quan trdc 
PXMT xung quanh NMDHN phai dugc thilt kl sao cho ed thi kilm sodt dugc cdc chit thdi 

A;ph6ng xa phdt ra tir NMDHN theo cac con dudng chieu xg chinh den con ngudi bao gom cd 
chieu ngodi vd chieu xg trong. Trdn co sd dd mdi lua chgn diing cdc ddi tugng quan trdc. 

Con ngudi cd the bi chieu xg true tiep tir eac ngudn biic xa khdc nhau nhu tir eac chat 
* phong xa phat tan trong mdi trudng khdng khi, mdi trudng nude, ddt, tram tich va cdc chat 
phong xa ldng dgng tren cae hB mat cua cae cdng trinh xay dung, cdy cdi... bode bi chiSu xa 

[jtrong do hit thd phdi cac hgt nhan phdng xg cd trong khon^ khi hogc do cdc hat nhan phdng 
;̂ca da xdm nhap vdo cdc loai luong thuc, thyc phim va dd uong hodc xdm nhap qua da... 

iS Qua cdc con dudng chieu xg chii yeu den con ngudi cd the ndi rdng tat cd cdc ddi 
tugng mdi trudng xung quanh NMDHN va cae ddi tugng lien quan khac deu can dugc kiem 
soat. Tuy nhien mdt sd ddi tugng quan trie phu thugc vao dge diem mdi trudng cung nhu thdi 

:̂ uen dn udng sinh boat cua cdc cum dan cu song trong viing cd NMDHN. 

0 Ninh Thudn, cdc ddi tugng mdi trudng chu ySu can duge quan trdc Id khdng khi, roi 
gISng, nude, dit, trim tich vd cac logi luong thyc thyc phim nhu liia, ngo, khoai, sdn, nho, 
j.dieu, cay thudc la, gd, bd, de, cim... [5]. Tuy nhien, chi tilt vl timg ddi tugng co thi thay ddi 
liiy thugc vdo dge tnmg cu thi cua timg khu vyc vd mdi trudng xung quanh. 

b. Cdc chi tieu vd tdn sudt quan trdc 

Chi tieu va tin suit quan trie phy thugc vdo dilu kien ty nhiSn, xd hgi va loai cdng. 
ighe Id phdn umg dugc dp dung. Tuy nhidn, cdc chuong trinh quan trdc PXMT xung quanh 
SIMDHN thudng tap trung vdo cdc chi ti6u quan trdc chu ylu sau day: 
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- Suat lieu biie xg gamma trong khdng khi cdch mat dat lm can dugc quan trie lieo 
tuc vi day la thdng so chi thi nhanh nhat tinh trgng phdng xa trong mdi trudng. 

- Lieu tieh luy trong khdng khi - thudng ba thdng do mgt Idn (do lien tuc vd tinh gia 
tri trung binh trong ba thang). 

- Tdng boat do phdng xg beta cua cdc mau roi lang khd, roi ldng udt (nude mua) 
thudng dugc do hang thdng (mdi thdng do mdt Idn). Phdn tich phd gamma xdc dinh hoat dp 
phdng xg cua cdc ddng vi chii yeu ba thdng 1 Idn hodc khi hogt dd beta tdng c6ng Idn hem giui 
hgn cho phep. 

- Hoat dd phdng xa cua cdc ddng vi phdng xa chii ylu nhu '̂ ""Cs, '̂ ^Cs, "̂Sr, ^ V 
23̂ 240pŷ  *̂ Mn, ̂ ^Co, ®Co, *̂ Zn, '"C, ^% ^^Ra, v.v tong cdc loai mau moi trudng kliac nhau 
nhu mau dit bl mdt, trim tieh, thyc vdt, luong thuc vd thyc phdm... thudng sau thdng do mot ik. 

- Hogt do phdng xg ciia cdc dong vi phdng xg trong son khi thudng dugc quan trdc 
lien tuc de kip thdi phat hiSn cac di thudng phdng xg. 

- Hogt do phdng xa cua '̂ H trong khdng khi va nude mua thudng dugc do hang thang. 

- Cac thdng so khi tugng nhu hudng gid, tdc do gid, nhiet dd, dO am, lugng mua, 
cudng do biic xa mat trdi, do dn dinh khi quyen... dugc quan trac thudng xuySn. 

c. Cdc ky thudt phdn tich vd cdc trang thiit bi chu yeu 

Tren the gidi hien nay, cac ky thugt ghi do biic xg, kiem soat PXMT dd dugc hien dai 
hda, tu ddng hda, nhanh, nhay vd chinh xdc hon rat nhiSu. Tuy theo muc tieu quan trac ma 
trang bi cho cdc phdng thi nghiem ciing nhu cdc trgm quan trdc trong mgng ludi cdc thiet bj 
ddng bg cd dg chinh xdc vd miic do ty dgng hda khdc nhau. Cd thS liet ke mdt s6 ky thuat do 
dac vd phdn tich cimg mot sd thiet bi chinh nhu sau: 

- De do sudt lieu birc xg ganmia ddi lieu thdp, thdng thudng ngudi ta su dung cac may 
do lieu vdi detector nhdp nhdy Nal(TI) dgt d do cao tren I m so vdi mdt dit. Doi vdi dai li^ 
cao - diing budng ion hda dp sudt cao (HPIC) thi tich tren 10 lit vd dp suit tir 4-25 atm datt̂ i 
cdc vi tri cd dinh. 

- Lilu tich liiy thudng dugc do bang cdch sit dung lidu kS nhi^t phdt quang (TLD: 
CaS04:Dy). 

- Son khi phdng xg dugc thu ^dp bdi thiet hi thu gdp mau thi tich Idn, luu lugng toi 
thilu phdi vdi chuc m /̂h va cd the den vdi nghin m'/h. Tin suit thu gdp mau thudng rir 1 
lin/tuan den 1 lin/thang tuy muc dich quan trdc. Sau khi thu gdp mau dugc phan tich tren he 
phd ke gamma bdn ddn sieu tinh khiet GeHP. Son khi phdng xg ciing cd thS dugc do iifin tuc 
nhd he thong thu gdp mdu gan lien vdi h? do dimg detector nhdp nhdy Nal(Tl). 

- De do nhanh hdm lugng iodine phdng xg cd the diing thilt bj ed lim lugng nho hon 
do vai chyc lit/phiit. 

- D I xdc dinh nhanh chdng vl su thay ddi boat do phdng xg trong cdc ddi tugng moi 
trudng xung quanh, ngudi ta thudng sir dyng phep do tdng hogt do beta dung dng dem Geiger 
Muller (GM), he dem beta luu khi phdng thap. 

- Hogt do ciia cdc ddng vi phdt hire xa gamma quan tam nhu '^''Cs, '^'Cs, "Mn, Co, 
'̂'Co, ^̂ Zn, '^'l, 'Be, ^^ va cdc dong vi cua cdc day phdng xg ty nhien Uran vd Thori duoc 

phdn tich tr6n he phd kl gamma ban dan sieu tinh khilt GeHP. 

- Dem nhap nhay ldng xdc dinh hogt do phdng xg ciia ̂ H va ™Sr hodc '''C. 

- Do phd alpha xdc dinh hogt dg cua cdc ddng vi phdt biic xg alpha nhu P" ^̂  
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2. Dir thao chuong trinh quan trdc PXMT NMDHN Ninh Thuan 

Tir cdc ket qud nghien ciiu tong quan ve quan trdc phdng xg moi trudng xung quanh 
nhd NMDHN, ket qud cdc nghien ciiu khdo sdt hien trudng vd cdc vdn ban phdp qui lien quan, 
dy thdo chuong trinh quan trac PXMT NMDHN Ninh Thugn da dugc dl xudt va tdm tdt trong 
Bang 2 sau ddy. 

Bdng 2. Du thdo chuong trinh quan trdc PXMT NMDHN Ninh Thudn (phdn tren ddt liin) 

Doi ttrgrng 
quan trSc 

Mfli tnrimg 
khong khf 

Son khf 
ph6ng X9 

Rai ldng (khd 

Mau dat, triim 
tich (ho^c bun 
c6ng r3nh) 

MSU luong 
thirc vi thyc 
phSm (lua, 
n^6, khoai, 
sin, nho, dieu, 
c5y 

thuoc 1̂ , g^ 
b6, dfi, ciru...) 

Mau nirdc 

Cic thdng so 
khftirgng 

CIti tiiu quan trac 

Suat lieu gamma cdch mat ddt 
lm 

Lilu tfch luy 

'H 

Cdc ddng vi phat buc xa 
gamma : '"'Cs, ' "Cs , ^'Mn, 
*^Co,'"Co, "Zn, ' " l , ' 'Be , 
" " K . . . vd cdc D V cua cdc day 

PX ty nhifin U, Th 

Cdc h^t nhSn phdt buc xa 
gamma 

T6ng ho^it dp beta 

T6ng hogt dp phong xa beta 

Phdn tfch ph6 gamma xdc djnh 
hogt d$ ph6ng xg ciia cdc dong 
vj phdt buc xg gamma chu yeu 

^Sr 

Cdc hgt nhan phdt btic xg 
gamma : ' "Cs , ' "Cs , "Mn, 
^ ' 'Co ,« 'Co .«Zn, ' " l , 'Be , 
^ ' 'K . . . vd cdc dong vi cua cdc 
ddy ph6ng xa ty nhien U, Th 
239.2«py 

" S r 

Cdc hgt nhan phat biic xg 
gamma : ' "Cs , ' "Cs , "Mn, 
^ « C o , " C o . « Z n . ' " l , ' B e . 
^"K. .. v4 cdc dong vj ciia cac 
d3y ph6ng xa tir nhien U, Th 
239.240py 

«Sr 

^H trong nurdc mua 

Cdc hgt nhdn phdt bure xg 
gamma 

'"Sr 

HucSng gi6, toe dO gi6, nhi^t 
d0, dO dm, lir^ng mua, cii6ng 
d$ b^c xg 

Tan suat quan Irdc 

Quan trdc li£n tuc 

do lien tuc va tfnh tning 
binh trong ba thdng 

1 ian/thang 

1 lan/tuan hodc 1 Idn/thdng 
tuy muc dich quan trdc 

Thu gop vd do lien tuc sau 1 
khoang thai gian ddt trirdc 

1 Idn/tudn hodc 1 Idn/thang 
tu5' muc dfch quan trdc 

1 lan/thdng 

3 thang 1 lan ho$c khi hoat 
do beta t6ng cOng 16n hon 
gioi ban cho phep 

3 thang 1 Idn 

6 thdng 1 Idn 

6 thdng 1 lan 

6 thdng 1 lan 

6 thdng 1 lan 

6 thang 1 lan 

6 thdng 1 lan 

1 lan/thang 

3 thdng 1 Idn 

6 thdng 1 Idn 

it nhat 8 op/ngdy 

Phuffitgphdp vd thidt hi 
shi do 

Mdy do vdi detector nhdp 
nhay Nal(TI) hoi5c vdi IIPIC 
Lieu ke nhiet phdt quang 
TLD 

Dem nhap nhdy long 
Thiet bj thu gop mau the 
Itch Ion, he pho ke 
gamma bdn ddn sieu tinh 
khiit GeHP 

He do dung detector nhdp 
nhdy Nal(Tl) 

He dem GM hodc h^ dem 
beta luu khi phon^ thap 

H^ d6m GM hoac he dem 
beta luu khi phong thap 

He pho ke gamma bdn 
dan sieu tinh khiet GeHP 

Tdch hoa phong xa, do 
ton^ hoat do beta 

He pho ke gamma bdn 
dan sieu tinh khiet GeHP 

Tach hod phong xa, do 
phd alpha 

Tdch hod phong xg, do 
tong hoat do beta 

H? pho ke gamma bdn 
ddn si£u tinh khilt GeHP 

Tdch hod ph6ng xg, do 
pho alpha 

Tach hod ph6ng xg, do 
tong hoat do beta 

D6m nhdp nhdy long 

H | ph5 kt gamma ban 
ddn sieu tinh khilt GeHP 

Tach hod phong xg, do 
pho alpha 

Cdc thiet bj chuySn dyng 
trong nganh khf tugng 
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IV. MQT SO KET QUA QUAN TRAC PXMT BAN DAU TREN DIA BAN DT/ KIEN 
XAY DUNG NMDHN NINH THUAN 

Mgt sd nghien eiiu khdo sdt ban ddu da dugc tien hanh tren dia bdn 2 xa Phudc Dinh 
vd xa Vinh Hai tinh Ninh Thudn, noi se xdy dung cac NMDHN dau tien d Viet Nam. Cac kSl 
qua khao ciiu ban ddu bao gdm: 

- Tdng boat do alpha vd beta trong 21 mau nude ciing da duge xac dinh. Dai iflng 
boat dp phdng xg dugc trinh bay trong Bang 3. 

- Suit lilu gamma cdch mat dit lm tai 54 vi tri d cdc khodng cdch khac nhau dS dugc 
ghi nhan (Bdng 4, Hinh 2). 

- Hoat do cua cdc ddng vi phdng xa ty nhien vd nhan tgo trong 22 mau dat be mat dS 
dugc phan tich tai Phdng thi nghiem Kiem xg mdi frudng thuge Trung Tdm Ky thuat ATBX, 
Vien KH&KT Hat Nhan, Ha Ngi. Ddi bam lugng dugc trinh bay trong Bang 5. 

Bdng 3. Ddi tdng hogt do phdng xg alpha vd beta trong mdu nude 

Dai lugng 

Tdng hogt do alpha 

Tdng hoat do beta 

Hoat do nhd nhdt 
(mBq/l) 

0.50 

30.00 

Hoat do Idn nhdt 
' (mBq/l) 

97.00 

Hoat do tnmg binh 
(mBq/l) 

1.59 

61.69 

Bang 4. Suit liiu gamma cdch mat ddt lm tren dia bdn 2 xa Phuac Dinh vd 

Ky Iti^u 

DNH-1 
DNH-2 
BNH-3 
DNH-4 
DNH-5 
eNH-6 
DNH-7 
DNH-8 
DNH-9 
DNH-10 
DNH-11 
DNP-2 
DNP-3 
DNP-5 
DNP-6 
DNP-7 

DNP-9 
DNP-10 
DNP-ll 
NNH-2 
NNH-6 
NNH-7 

Vf tri tliu gdp m&a 

Phuans Binh San 

Thon Thanh Hai 

Thon Ho Diem, xa Ho Hai 

Khu di tich Ba Thap 

Suoi Da 

Thon Suoi Gieng 

Thon L^ng Me 

Xom Bang 

Thon Khdnh Nhan 

Thon MJ Hoa 

Hon Deo 

Quan The 1 

CaNa CNiii-Chiia Lac Son) 

HSU Diic, x5 Phu6c Hitu 

Thon Phuac Thien 

Truong tieu hgc Phuac Lap, xa 
Tam Lang 

Thon San Hai 

Thon VTnh Truong 

UBND xa An Hai 

Phuac Nhan, xa Xuan Hai 

Dai liet sy xa Phuong Hai 

Thon M? Phong 

Kiiilt dg 

109.0245 

108.9964 

109.0053 

109.0360 

109.0745 

109.1058 

109.0820 

109.0714 

109.0940 

109.1454 

109.1632 

108.8936 

108.8663 

108.8941 

108.9022 

108.9280 

108.9976 

109.0076 

108.9958 

109.0009 

109.0470 

109.1218 

via^ 

11.5771 

11.6132 

11.6389 

11.6759 

11.7513 

11.7994 

11.6828 

11.6504 

11.5909 

11.6065 

11.6481 

11.4393 

11.3344 

11.5358 

11.6138 

11.4927 

11.4210 

11.4417 

11.5429 

11.6588 

11.6295 

11.5861 

D^ cao ASL 
(ml 

8.0 
9.7 
3.3 

11.6 

20.4 

9.0 
10.6 

12.5 

2.0 
10.7 

10.0 

41.2 

15.3 

13.3 

12.3 

22.4 

54.2 

5.0 
7.0 

14.7 

3.5 
10.0 

Vinh Hdi 

Suat ah Y 
(uSv/lil 

0.01 

0.12 

O.IO 

0.11 

0.11 

0.12' 

0.09 

O.ll 

0.06 

O.OJ 

0.12 

O.ll 

0.15 

O.ll 

0.11 

0.07 

0.07 

O.OS 

0.10 

0.10 

0.10 

OJO. 
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' Ky liiiu 
mau 

NNH-8 

NNP-9 

01 

02 

03 

04 

06 

07 

08 

OlO 

Oil 

C13 

015 

016 

017 

019 

O20 

021 

024 

025 

029 

033 

034 

037 

038 

039 

041 

046 

047 

048 

O50 

051 

^7 tn'ttiu gdp mau 

Dau thon Thai An 

Th6n Tir Thien 

UBND huven NP 

Thon Lac Tien 

Diu lang Thuong Diem 

r Thon Vy B6n (gan nga ba) 

Thon Tra No 

Nhi Ha 1 

Nhu Binh, xa Phudc Thai 

UBND tinh Ninh Thuan 

can cay xSng Phuac Dan 

Viing cat do (Bau Ngii) 

Mui Dinh (each ~ 2i4m) 

Phia nam thon Phu Tho 

Thon Phii Tho, xa An Hai 

Thanh Tin, xa Phuiic Hai 

Phutmg M? Hal 

Khanh Son, xa Khinh Hai 

Thon An Dat, xa Lai Hai 

Thon Ki^n Kien 

Then Binh Nghia 

Thon Khdnh Tudng 

Miii Thi (chan dio) 

Thon Da Hang 

Khu du Ijch sitih thai 

Thon Lac Tien 

Phia tay Quan The 1 

Bau Ngii 

UBND phu6ng Phuac MJ 

Ga Thap Cham 

UBND phuong Dai Son 

Lang Thuong Diem 

Kinit d^ 

109.1746 

109.0106 

108.9266 

108.8859 

108.9200 

108.9036 

108.8060 

108.8469 

108.8973 

108.9907 

108.9569 

108.9775 

109.0036 

109.0103 

109.0154 

108.9717 

109.0194 

109.0357 

109.0545 

109.0629 

109.0541 

109.0642 

109.1585 

109.1742 

109.1919 

108.9222 

108.8591 

108.9555 

108.9706 

108.9509 

108.9912 

108.9610 

vidf 

11.6667 

11.4637 

11.5255 

11.3827 

11.3580 

11.4758 

11.4719 

11.4845 

11.5632 

11.5657 

11.5430 

11.4431 

11.3932 

11.5024 

11.5288 

11.5119 

11.5633 

11.5964 

11.7177 

11.6971 

11.6431 

11.5876 

11.6262 

11.6894 

11.7102 

11.4352 

11.4440 

11.4743 

11.5842 

11,5961 

11.5924 

11.3200 

Z)p cao ASL 

OlO 

5.1 

10.3 

30.8 

10.6 

5.5 

10.1 

59.1 

61.9 

16.7 

8.5 

10.4 

104.6 

5.7 

6.8 

3.0 

3.4 

6.6 

12.9 

35.7 

28.6 

9.3 

2.0 

6.2 

29 

72.4 

35.8 

40.0 

57.0 

6.3 

13.0 

7.0 

5.3 

SuSt lieu Y 

(usm 
o.ll 

0.08 

O.ll 

0 15 

0.10 

O.ll 

0.10 

0.11 

0.10 

0.10 

0.10 

0.07 

0.07 

0.09 

O.IO 

0.09 

0.08 

0.12 

0.12 

0.15 

O.IO 

0.09 

0.10 

0.16 

0.13 

O.ll 

O.ll 

O.IO 

O.ll 

0.12 

0.10 

O.ll 

Bang 5. Ddi hogt do ciia cdc ding vi phdng xg tu nhien vd nhdn tgo Irong mdu ddt be mat 

fifing vj phong 

Bi-214 

Pb-214 

Ac-228 

TI-208 

Pb-212 

K-40 

Cs-137 

Be-7 

Hoat dp nho nhat 
(Bq/kg) 

8.14 

7.51 

11.37 

11.51 

12.39 

175.30 

0.11 

0.85 

Hoat do Ion nhat 

(Bq/kg) 

56.62 

57.80 

108.56 

100.50 

110.13 

1724.10 

1.24 

8.43 

Hoat do trung binh 

(Bq/kg) 

33.27 

33.23 

50.62 

46.05 

51.14 

1035.49 

0.50 

2.36 
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Vi tri cac di6m thu gop mau nuoc, mau dat va di6m do suit \ihu gamma tren dja ban 2 
xa Phuoc Dinh va Vinh Hai dupe trinh bay tren hinh 2. 

NINH THUAN a 

-^—VT 

Hinh 2. Vf tri cdc diim thu gdp mdu vd do sudt lieu gamma 

Vi tri thu gdp mau ddt Vi tri thu gdp mau nude Vi tri do suat lieu gamma 
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Tren day la mpt s6 kSt quJ nghien ciiu khao sat ban dSu tren dia ban tinh Ninh Thuan 
lara cd so cho cac khao cuu chi tiet hon tnroc khi dpng thd xay dung NMDHN. Cac kh qua 
cho thay phong xa t\r nhien tren dia ban khao sat hoan toan la mtic phong phong xa ph6 biSn 
tren 13nh tho Viet Nam. 

V. KET LUAN 

Nhan thtic dugc tam quan trpng va can thiet ctia v ^ dS an toan cho con nguoi va moi 
tniong khi phat triSn dien hat nhan, trong thai gian qua mpt s5 van ban phap qui lien quan da 
vi dang dupe soan thao, ban hanh, d6ng thoi mpt s5 nghien cijru cung da va dang timg buoc 
dupe trien khai tich c\rc. 

Voi chuong trinh quan trie PXMT cho NMDHN Ninh Thuan d6 xuSt tren day, hy 
vpng no se tro thanh mpt van ban ky thuat khoa hpc nhit quan va dupe tri8n khai ap dung 
trong thoi gian toi, dap irng 16 trinh phat trien dien hat nhan cita dat nuoc. 

Xin chfci thanh cam on s(r quan tam iing ho cua cac cip lanh dao va cac ban d6ng 
nghiep gan xa. 
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