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Bai bao gi6i thi¢u két qua nghién ciru ché tao hé thiét bi quan tric va canh bao phong xa moi trwong
(ERMS), dwoge két ndi mang internet va truyén thong tin vé trung tim diéu hanh dé hinh thanh mang luéi
quan tric va canh bao phong xa. Thiét bi dworc thiét ké dé do phéng xa méi truong bing viée sir dung dau
do nhéap nhay Nal(TI) va khi ¢6 sw ¢6 hat nhan, thiét bi sé tw dong chuyén sang sir dung cac dau do GM
va Photodiode dé do dworc cac dai liéu cao va phat cac tin hiéu canh bao vé trung tim quan ly. Thiét bi sir
dung phwong phap JAERI ciia Nhat Ban dé tinh toan suit liéu thong qua phd ghi nhian dworc tir khdi phéan
tich da kénh, dam bao thiét bi hoat dong chinh xac va cé d nhay cao. Thiét bi c6 kha ning tw dong 6n
dinh phd théng qua viéc diéu khién hé s6 khuéch dai tin hiéu xung tir dau do nhip nhay dua theo sy thay
ddi nhiét dd cia diu do két hop véi viée quan sat lién tuc dinh “K, diéu chinh hé s6 khuéch dai dé c6 dinh
dinh nay. Thiét bi c6 thé nhan dién dwoc mdt sé dong vi phéng xa mdi truwong thong dung nhu 31, 3Cs,
137Cs, 9Co... Trong mdi thiét bi, cac s6 liéu do dwoc lwu trir trong nhiéu thang va phin mém tai trung tim
diéu hanh cho phép ngudi quan 1y c6 thé diéu khién, thu thap, xir Iy va luu trir cic s6 liéu doé.

Tir khéa: diu do nhép nhdy, phwong phdp JAERI, thiét bi quan tréic va cinh bdo phéng xa.
Chi 56 phin logi: 2.2

pat van de trong viéc phat hién, do luong, danh gia mac d anh
huong ciia nhitng sy ¢6 phat tan phong xa. Tuy nhién,
& trong nudc cac thiét bi nay qua thoi gian hoat dong
da tr¢ 1én lac hau, kha nang thu thap, xir 1y va phan
tich thong tin khong theo kip nhu cau phat trién. Trude
thuc trang do, trong khudén khd dé tai cép nha nudc
KC05.16/11-15 “Nghién ctru ché tao thiét bi quan tric
canh bao phong xa”, cac hé thiét bi canh bao phong
xa di dugc thiét ké va ché tao hoan chinh, gop phﬁn
hoan thién mang ludi quan trac va canh béo phong xa
moi truong qudc gia. Cac thiét bi ndy s& hudng t6i san
phém thuong mai va dat dugc cac muc ti€u nhu do on
dinh, d6 nhay cao dé co thé canh bao som, tu dong on
dinh phé va nhan dién dugc mot sd déng vi phéng xa
moi truong, c6 thé két ndi mang internet, mang thong
tin di dong toan cau (GSM) dé truyén sd liéu vé trung
tam diéu hanh, tao diéu kién thuan loi cho cong tac
quan 1y, bao tri, bao dudng thiét bi.

Thiét bi quan tric va canh bao phong xa méi truong
dugc dung rat phd bién ¢ cac nudc trén thé gisi, dic
biét 1a cac nudc dang van hanh cac co s¢ hat nhan nhu
nha méy dién hat nhan (PHN), co s san xudt, tai ché
nhién li¢u hat nhan hoac 10 phan rng nghién ctru cong
sut cao. Céc thiét bi nay cho phép hinh thanh mang
ludi quan tric phong xa méi truong qudc gia hodc khu
vuc nham phat hién cac su ¢d 1o 1i phong xa tur cac
co sO hat nhan trong ndi dia hodc ctua cac nudc lan
can ra moi truong dé kip thoi c6 phuong an mg pho.
Tuy nudc ta chua c6 nha may DHN nhung tinh dén
cubi ndm 2016, da c6 mot sé nha may DHN cua Trung
Qudc xay dung gan bién gidi nudc ta di vao hoat dong
nhu: t6 may c6 cong sudt 1.080 MWe & Phong Thanh,
Quéng Tay, t6 may 650 MWe & Xuong Giang trén dao
Hai Nam, t6 may 600 MWe ¢ Truong Giang, Quang
Pong... va mot s6 t6 may khac dang duoc xay dung tai

cac dia diém nay. Ngoai ra, cac nudc lan can khac nhu: Nioi dung nghién ctu

Thai Lan, Indonesia, Campuchia... cling dang c6 dinh
hudng phat trién va xdy dung nha may DHN. Cac thiét
bi quan tric phong xa mdi trudng cé vai trdo quan trong

"Tac gia lién hé: dgthieu@yahoo.com
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So d6 khdi ciia h¢ thiét bi dugc md ta trén hinh 1
v6i cac khoi chire nang dugc trinh bay trong phan dudi
day.
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Study and contruction of an evironmental
radiation warning and monitoring system

Summary

In this paper, the design and construction
of an environmental radiation warning and
monitoring system (ERMS) have been reported.
The system is connected to the Internet and
transmits information to a control center to
peform an environmental radiation warning and
monitoring network. The system is designed to
measure the environmental radiation by the use
of Nal scintillation detectors. When a nuclear
accident occurs, it can automatically switch to
the GM and Photodiode detectors to measure
ranges of high doses and send warning signals
to the control center. We used the Japanese
JAERI method to calculate the dose rate from
the spectrum of a multi-channel analysis board,
thus making the system stable and highly
sensitive. The spectrum is stabilized by changing
the amplification coefficient of the pulse signal
based on the change in temperature of the
detectors and the consecutive observation at 'K
peak; therefore, it can identify some common
environmental radioisotopes, such as *'I, 34Cs,
B37Cs, 9°Co... In each system, the measurement
data are stored for several months, and the
software in the control center enables users to
control, collect, access, and store those data.

Keywords: environmental radiation warning and
monitoring system, Japanese JAERI method,
scintillation detector.

Classification number: 2.2
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Hinh 1: so do khéi ciia hé thiét bi

FRIENDLY ARM TINY 6410
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NOI TIEP

CAM BIEN DQ
AM, NHIET DO

C6 3 loai dau do duoc sir dung: 1) Pau do nhap
nhay Nal(TI), model 802, kich thudc 3 inch x 3 inch
ctia hang Canberra, v6i do phan giai dbi voi dinh ¥’Cs
vao khoang 7% [1]. Pau do nay dé do sut lidu trong
vung tir 0,01 dén 25 pSv/h thong qua phd ning luong
ghi nhan duoc; 2) Pau do GM loai LND7121 dé do
sut lidu trong ving tir 25 dén 250 uSv/h [2]; 3) Pau
do Photodiode loai BPW34 cho phép do & dai suit liéu
cao tir 250 pSv/h dén 100 mSv/h [3].

Bo Iya chon dau do ¢6 nhiém vu diéu khién dong
mo ngudn mot chidu cung cp cho cac bd tao cao ap va
bo tao dang xung cho cac dau do twong ing véi cac dai
suat liéu khac nhau. Tai mot thoi diém chi co mot dau
do duoc lua chon lam viéc.

Khéi khuéch dai va phan tich da kénh MCA cé
nhi¢m vu ghi nhan pho bién do da kénh tur dau do nhép
nhay Nal(TI).

Bo vi xu ly Friendly ARM Tiny 6410 lam nhiém
vu tao chu trinh 1am viéc cho hé théng, diéu khién hé
thdng, tinh toan suat liéu, luu trit va truyén sd lidu vé
trung tdm diéu hanh.

Mach cac cam bién méi truong dé do cac thong so
moi truong nhu nhié¢t d§, do am, mura.

B hién thi suat lidu 1a mot man hinh LED dung dé
chi thi gia tri tirc thoi ctia suat liéu, nhi¢t do va do am
moi truong.

Ngudn nudi cao ap, thip ap cung cip ngudn nudi
cho cac dau do va hé mach dién tr xur 1y tin hi¢u.

Nguon ic quy du phong sir dung ic quy 12V/24 Ah

de cung cap ngudn du phong cho hé thiét bi khi c6 sy
cd mat dién trong khoang thoi gian 2 ngay.

So d6 hé dau do va hé thong xtr 1y tin hidu dugc
mo ta trén hinh 2.
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Hinh 2: so dé hé thong xik Iy tin hiéu trén thiét bi

Tai mot thoi diém tuy vao suét liéu méi truong, bd
lya chon dau do s€ cho phép mot trong ba dau do Nal,
GM, Photodiode 1am vi¢c. Cac dau do nay ghi nhén tin
hi¢u va chuyén t&i khoi phan tich da kénh hodc by dém
de xur ly tin hi¢u.

Tin hiéu sau khi xir Iy bién d6i thanh s6 duoc dua
to1 bo vi xtt ly ARM d¢ ghi nhan pho nang luong, tinh
toan ra gia tri suat liéu va nhan dién dong vi phong xa.
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Hinh 3: phé ndng lwong ciia hé phan tich da kénh

Khéi didu khién trung tdm st dung vi diéu khién
ARM Tiny 6410 32 bit v6i cac thong s6: CPU Samsung
S3C6410 téc d6 533MHz; bo nhé chuong trinh NAND
2GB; bo nhd dit liéu RAM 256MB; giao thire két ndi:
RS232, USB, LAN, 3G, WIFI; cac ngoai vi két ndi
GPIO [4].

Phan mém trén Tiny 6410 dugc phat trién trén hé
diéu hanh ma ngudn mo Linux Embedded.

' Mand Flash

Hinh 4: khéi diéu khién trung tam ARM Tiny 6410
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Duya trén sy phat trién manh m& cta co sé ha tﬁng
mang internet ciing nhu mang vién thong, thiét bi duogc
thiét ké dé c6 thé tan dung mot cach tot nhat cac co so
ha tang nay. Thiét bi dugc tich hop ca hai phuong an két
ndi 1a st dung duong truyen internet toc do cao  (ADSL,
cap quang...) va st dung két ndi v6i mang vién thong
2,5G/3G. Mic dinh sé st dung mang LAN hodc WIFI co
san tai noi lap dat thiét bi, néu c6 su c6 vé duong truyén
ngay lap tire hé thong s& khoi dong 2,5G/3G dé dam bao
két nbi dwoc lién tuc.

Ethernet module dugc thiét ké trén dong linh kién diéu
khién chuyén dung cho cac giao tiép chuan TCP/IP 1a
chip DM9000A cua Davicom [5]. WIFI Module dugc lya
chon st dung la SDWIFI-YS09 vai chip Marvell 8686
twong thich v6i chuan IEEE 802.11 b/g thong dung nhat
hién nay. 3G/GPRS Module dugc lya chon su dung la:
HUAWEI EM770 HSPA PC Embedded Module cua hang
HUAWEL Module nay hd trg ddy du cac chuan két ndi
3G/GPRS thong dung nhat va tuong thich vai tat ca cac
nha cung cép dich vu vién théng tai Viét Nam [6].
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Hinh 5: mé hinh truyén sé liéu qua mang ciia thiét bj

Phan mém cho vi diéu khién trén thiét bi c6 thé thyc
hién céc chirc ning dudi ddy (xem luu db hinh 6).

Mic dinh lac khéi tao chuong trinh s& bat diu do GM
de xdc dinh suat liéu moi truong tai vi trf dit thiét bi vao
thoi diém d6. Néu sb ¢ém xung méi truong co gia tri cao
hon ngudng cua dau do GM thi h¢ s€ tur dong chuyén sang
dau do Photodiode, tinh toan ra suat liéu méi truong tai thoi
diém d6 va giri cac thong tin vé trung tam diéu hanh, dong
thoi thuce hién céc chite ning bao dong can thiét va hién thi
ra bang LED chi thj cta thiét bi.

Néu s6 dém xung méi truong c6 gié tri thap hon ngudng
cua dau do GM thi hé s& chuyén sang trang thai tit dau
do GM va bat dau do c¢6 do nhay cao Nal(T1). Khi dau do
Nal(TI) dugc bat thi chuong trinh sé lién tuc thu nhan s6
liéu, tinh toan ra suit liéu tai thoi diém do va hién thi ra
bang LED chi thi cta thiét bi. Sau mot khoang thoi gian do
nhét dinh, chuong trinh sé tién hanh phan tich va on dinh
phé thu nhan duogc tir dau do Nal(T1). Qua trinh phan tich
nay s& gitip nhan dién cac loai dong vi phong xa (néu cb)
trong moi trudng.
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Hinh 6: luu 6 thudt toan chwong trinh cua thiét bi

Phan mém may tinh tai trung tim diéu hanh cho phép
thuc hién cac chirc nang dudi day:

Khi thiét bi quan tric gui dit liéu vé trung tim diéu
hanh, cong cu Dropbox s€ tu dong dﬁ")ng bo dir liéu vao
mot thu muc da cai dat trude do. Do vay, viée diéu khién
thu nhan tai trung tam la hoan toan ty dong khi co Kkét
ndi internet, cac dit liéu vé suit liéu, phé phong xa, nhiét
do, do Am... s& duge thu nhan, xtr 1y va luu tra.

Pé thu thap va luu trix s6 liéu, phﬁn mém ERMS
KCO05 tai may tinh cta trung tdm diéu hanh thiét bi quan
trac va canh bao phong xa da duoc xay dung. Phan mém
duogc viét trén ngdn ngit 14p trinh Labview trong moi
truong Windows voi nhiém vu diéu khién thu nhan di
lidu, biéu dién pho phong xa, suat lidu phong xa va canh
bao phong xa... thong qua mang internet.

TRAM QUAN TRAC PHONG XA MOI TRUONG
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Hinh 7: giao dién phan mém trung tam diéu hanh
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Hinh 8: s6 liéu ghi nhan duwoc ti thiét bi
Két qua va thao luan
On dinh pho cho thiét bi

Tién hanh khao sat sy troi theo nhiét do cia dau do
Nal, két qua cho thay kénh dinh pho thay d6i theo nhiét
d6, d6 troi trung binh cua dinh phd '¥'Cs theo nhiét do
1a 2 kénh/1°C. Dya vao két qua nay dé hiéu chinh lai hé
s6 khuéch dai dé on dinh pho ning lugng. Két qua pho
nang luong do dugc gﬁn nhu 6n dinh, d6 dao dong cua
dinh ’Cs 1a 2 kénh/10°C (xem hinh 9).
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Hinh 9: phé do truée va sau khi én dinh & nhiét d méi triong khac nhau

Ngoai viéc 6n dinh phd theo nhiét do, dé gop phan
nang cao do chinh xéc, co thé két hop quan sat dinh
1461 keV ciia dong vi *K c6 trong tu nhién dé theo
doi do troi cua phé, thong qua muc do troi nay dé thay
d6i hé s khuéch dai cua hé phd ké dua dinh phd nay
vé dang gia tri danh dinh ctia né nham 6n dinh phé cho
thiét bi.

Chudn liéu cho diu do Nal(TI)

Suit liéu do bang dau do Nal(Tl) dwoc tinh theo
phuong phap JAERI tir pho nang lugng ghi nhan dugc
tir dau do nhu sau [7]:

X = [{M N(E)G(E)AE = M N(DG (1)

Trong d6: X 1a suét lidu; N(E), N(I) 1 s6 dém tuong
g voi cac nang lugng, kénh trén pho; E 1a nang lugng
(keV); Emin la mtrc nang lugng phan biét dugc (keV);
Emax 1 ning luong toi da dé danh gia suit lidu (keV);
[, Imin, Imax 12 s6 kénh tuong g voi E, Emin, Emax;
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G(E), G(I) 1a toan tir bién ddi phd - liéu cho niang luong
E hoac kénh I.

Phuong phap JAERI cho sin bang thong s6 G(I) tai
cac nang lugng khac nhau, nhu vay chi can lay s6 dém
tai cadc nang hmng N(I) va lay tong céac tich N(I).G(I)
s& co duoc suit lidu X. Tién hanh chuén liéu tai phong
chuén lidu dé c6 duogc két qua sudt liéu (xem hinh 10).

Phi do ngudn Cs™ & cic khe
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Hinh 10: dwong chudn liéu cho dau do Nal(Tl)
Chudn liéu cho dau do GM va Photodiode

Suit liéu do bang dau do GM va Photodiode duoc
xac dinh thong qua s6 dém xung trong mot don vi thoi
gian va dugc chuan tai phong chudn liéu (hinh 11).

DO thi biéu dién moi quan hé gika s6 dém va suit liéu Db thi biéu dién mbi quan hé giira s6 dém va suft liéu
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Hinh 11: dwong chudn liéu cho dau do GM va Photodiode

Dadnh gia dj tdp trung va chinh xdc cia thiét b

Dit thiét bi trong truong chiéu xa ctia nguén chudn, ghi
lai gia tri suat lieu ma thiét bi do dugc ung vdi mai suat licu
chuan khac nhau va tinh d¢ sai l1éch gitra gia tri do dugc va
gid tri chuan.

Két qua tinh duoc do 1éch trung binh cia gia tri thiét
bi do duoc so vai gia tri thue nhd hon 13%, trong khi tiéu
chuan quoc té cho phép doi véi thiét bi nay 1a 20%.
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Hinh 12: db thi biéu dién d3 léch trung binh ciia gid tri do & cdc sudt liéu khéc nhau

Két qua suét liéu cua thiét bi dugc so sanh véi mot thiét
bi quan tric phong xa EFRD-3300 do Han Québc san xudt
[8]. Gia tri suat lidu trén hai thiét bi nay kha tuong dong,
c6 cac vi tri suat liéu cing tang hodc cing giam theo dang
diéu giéng nhau (hinh 13).
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Hinh 13: dé thi biéu dién gid tri sudt liéu theo thoi gian cua hai thiét bi

Két luan

Hé thiét bi quan trac va canh bao phong xa két n6i mang
dé truyén s6 liéu vé trung tam va chi thi 1én man hinh LCD
suat liéu hién tai da dugc thiét ké ché tao thanh cong. Thiét
bi c6 thé ghép thanh mang quan tric thong qua cac két nbi
LAN, 3G, WIFL; s6 liéu quan trac ghi nhéan duogc dugc truyén
vé trung tam diéu hanh dudi dang sd liéu hodc biéu do.

Tai trung tAm, nguoi van hanh c¢6 thé diéu khién va can
thiép vao hé thong cua cac tram (néu duoc phép) nhu ldy
cac 6 lidu luu trit, cai dit lai cac thong s cho thiét bi, xem
trang thai cua thiét bi tram cling nhu download, upload
phan mém cho thiét bi tram. Véi mdi thiét bi tram, s6 liéu
¢6 thé dugc luu trit nhiéu thang dé dam bao rang s6 lidu sé
khong bi mat. Tai cac tram do, ngudi van hanh tram co thé
xem s0 liéu cua tram nhung khong co quyén tham nhap va
thay d6i hé thong.

Hién tai, 3 hé thiét bi quan trac va canh béao phong xa da
duoc lép dat tai 3 dia diém la S& Khoa hoc va Cong ngh¢
Lao Cai, Tram Quan tric khi trong Hai Phong va tai Trung
tam Chiéu xa Ha Noi. Céc thiét bi nay dugc két ndi mang
va truyén s lidu vé trung tam diéu hanh dat tai Vién Khoa
hoc va Ky thuat hat nhan (179 Hoang Qudc Viét, Ha Noi).
Cac thiét bi nay hién dang hoat dong tot va cho két qua
twong duong nhu mau thiét bi cua Han Qudc.

Loi cam on

Tép thé tac gid xin tran trong cdm on B¢ Khoa hoc va
Cong nghé¢, Chuong trinh KC05/11-15 da ho tro thuc hién
nghién cuiru va hoan thién cdc hé thiét bi nay.
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