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Tém tit: Viéc theo dbi va giam sat sy 6 nhidm cta noi lam viée 14 rat quan trong dic biét hién
nay ing dung cua birc xa ngdy cang rong dai: trong cong nghiép, ndng nghiép, trong y té...B&o
c40 nay gioi thidu vé thiét bi do liéu va canh bao phong xa (Gamma area monitor)AEC-G7 do
nhom céan bg tré cia vién Khoa hoc va Ky thuat Hat nhan nghién ctru va ché tao thanh cong.
Thiét bi dugc thiét ké dua vi diéu khién PIC véi myc dich giam sat sy 6 nhidm birc xa ciia moi
truong. Thiét bi c¢6 kha nang phat hién ra btic xa gamma, n6 sir dung DET Geiger — Muller dé
phat hién birc xa va chuyén dbi thanh xung dién va tiép tuc dugc xur Iy dé chuyén thanh suat
lidu phong xa. Thiét bi bao gf)m bd diéu khién, bd dém, cao ap, bd chi thi bing LED 7
doan... T4t ca cac bd phan duoc thiét ké gon trong hop nhua, dau do GM c¢6 thé duge gan ngay
trong vo thiét bi hodc c6 thé dung day noi ra ngoai dé tién cho viéc quan sat ving co6 suét liéu
cao. Ngoai ra co thé ghép nhiéu thiét bi lai tao thanh hé thong theo ddi birc xa tai nhidu diém
khéc nhau. Thiét bi dugc lép dat tai mot sb co s y hoc trong nuéc va van dang hoat dong tdt.

Abstract: The need of radioactive monitoring and monitoring of radioactive pollution in the
workplace is very important especially when the electron beam devices, linear accelerators,
radiation sources has more and more. The appropriate use of radiation detector is very
important to monitor radioactive and contamination radioactive of workplace. This paper
report on development of Gamma area monitoring based on microcontroller PIC. Devices
uses a Geiger-Muller tube as a radiation detector, which converts gamma radiation quanta to
electric pulses by counting the pulses in the time period equal then we will get average results
of dose rate. Facilities include controller, counter, high pressure, the LED indicator in the
seventh, etc... All parts are designed in compact plastic box. Devices are designed into two
different types; a GM probe is mounted within the cover device, an external probe connected
by cable equipment for the purpose of observing a region of high dose rate. In addition, many
devices can be connected together via the RS485 port and connect to the computer via the
converter RS485 -> RS232 forming a radiation monitoring system at many different points.
Equipment has been installed at several facilities and radiation in water and still works well.
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I. GIGI THIEU

Hién nay trong cong nghiép, nong nghiép va y té sir dung rat nhiéu cac ngudn phong xa va
cac ngudn birc xa. Cac buc xa nay phuc vu cho cac muc dich nghién ciru, img dung trong kiém
tra khong pha mau, trong viéc diéu khién cac qua trinh cong nghiép, dung dé chleu thuc pham,
trong y hoc ding dé diéu tri, khu tring... Mot van dé 16n duoc dit ra & day 1a van d& an toan cho
ngudi sir dung cac ngudn phat bic xa nay. Thiét bi xac dinh liéu luong birc xa va canh bao cho
nguoi 1am viée trong trudng birc xa 14 hét ste can thiét va khong thé thiéu duoc.
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Céc thiét bi do liéu va canh bao phong xa di duoc nhiéu co so ché tao va no ciing dap tng
phan nio nhu ciu cho nhing ngudi lam trong mdi trudng bire xa. Cac thiét bi nay thudng cb wu
diém 1a gon nhe, tiét kiém ning luong va ciing dap tng duoc do chinh xac can thiét. Tuy nhién,
cac thiét bi nay phan 16n 13 cac thiét bi c4 nhan ma viéc trang bi cho mdi ngudi lam viéc trong
moi trudng phong xa nhiéu khi 13 vuot qua kha ning cua cic nha sir dung ngudn phong xa. Thuc
té chiing ta c6 thé trang bi cho cac co sé nay cac thiét bj khong chi chi thi cho ca nhan ma cho
nhiéu nguoi dang 1am viée trong méi trudng bire xa.

1. MO TA THIET BI

Thiét ké cia thiét b do liu va canh béo phong xa dugce duge m6 ta bang so dd khoi hinh 1.
NG bao gom mot dau do Geiger — Muller phat hién xung, mot bd phat cao ap nudi dau do, mach
hinh thanh xung, khoi vi di¢u khién PIC, khoi chi thi,...
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Hinh 2: So d6 khéi cua thiét bj do liéu va canh bao phong xa

1.Phan cimg



Thiét bi st dung dau do Geiger- Muellerr LND 7121(GM) dé phéat hién btrc xa. Paug do
nay dugc nudi bang ngudn cao &p 450V-650V. Khi mot birc xa bay vao dau do s& ion ho chat
khi trong dau do va sinh ra mot lugng dién tich. Nhitng dién tich nay sé dugc khuéch dai khi di
vé cac cuc cua dau do, lwong dién tich ndy s& duoc tao ra 1 xung dién sau khi di qua bo hinh
thanh xung.

GAMMA SENSITIVITY TUBE TYPE - 7121
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Hinh 3: Puong dic trung cua dau do Geiger-Muller LND 7121

Nguon cao ap thiét bj dugc thiét ké dua trén nguyén tic bién d6i DC-DC, tir ngudn 12V —
500V. Mot bd tu dao dong theo kiéu phat kéo day tao dao dong cd bién do 12V, Bién do dao
dong nay duoc nhan 18n boi bién thé va tiép tuc duge chinh leu nhan thé bang hé thong diode va
tu dién thanh cao thé 500V. Mach cao thé duoc 6n ap nho toan tir khuéch dai bang cach so sanh
mdt phan cao thé trich vé vai mot dién &p chuan dé diéu khién bién do thé 16i vao ciia mach cao
ap.

Khi btic xa bay vao dau dd GM s& ion hoa chat khi trong dau do va tao ra mot luong dién
tich & anot va catot cua dau do. Dé bd dém cua khdi diéu khién dém dugc sb buc xa ma dau do
phat hién ra thi dién tich thu duoc ¢ cac cuc cua dau do s& duoc bo hinh thanh xung bién d6i
thanh xung TTL.

Trong thiét ké nay chung t6i str dung chip vi diéu khién 1a PIC 16F877A. Pay la mot chip
vi diéu khién théng dung, gia thanh ré, c6 cac chi tiéu ky thuat dap img dugc yéu cau cia thiét ké.
Trong tam la chip vi xu Iy PIC 16F877A, ngoai ra con IC DS1073 tao thoi gian thuc, IC 24C64:
luu trir s6 liéu, bang chi thi 14 4 LED 7 doan c6 kich thudc 3x 4cm. Thiét bi c6 thé két ndi véi
may tinh thdng qua cong RS — 232. Ngoai ra, nhiéu thiét bi c6 thé két ndi véi nhau théng qua
cong RS — 485 dé tao thanh hé thdng theo ddi brc xa tai nnhiéu diém khac nhau.



6. Phan mém diéu khién

a. Phan mém trén chip PIC 16F877A

Chuong trinh Phan mém cho chip vi diéu khién duoc viét trong ngdn ngit C. Toan bd céac
thao tac cua thiét bi dwoc chia lam nhiéu chwong trinh con, cic chuong trinh nay duge goi boi
chuong trinh chinh Chuong trinh dwgc trinh bay trong luu dd ¢ Hinh 2. Tin hiéu xung 15i ra duoc
ndi dén bo dém cua vi diéu khién s& dugc tich luy trong 2,6 giay. S6 xung dém duogc trong 2.6
gidy s& duoc luu trong bo dém, bd dém s& luu 11 két qua dém xung lién tlep cho muc dich lay
trung binh dé dam bao tinh chinh xéac thong ké cua két qua. Tir két qua ldy trang binh sé dém
trong 11 lan dém gan nhéat qua ham chuyén dbi s& cho két qua suét liéu (uSv/h).

Phan mém ty dong kiém tra xem suat liéu c6 vuot ngudng cho phép hay khong, néu vuot
ngudng s€ cho tin hi¢u bao dong bang dén va loa. Dong thoi chuong trinh ciing luu ket qua vuot
ngudng vao trong bo nhé. Két qua luu trong bd nhé s& duoc doc ra théng qua chuong trinh phan

mém trén may tinh
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Hinh 4: Luu d6 chuong trinh phdn mém trén chip vi diéu khién

b. Phan mém giao tiép trén may tinh

Chuong trinh trén may tinh ndi véi thiét bi thong qua cong RS-232 hodc RS-485. Chuong

trinh c6 céac chirc nang sau:

0Cai dat: Cai dat cac thong s6 cho thiét bi (hinh3)
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oPoc dit liéu luu trir trén thiét bi (hinh 4)
0Theo ddi suét lidu cua cac thiét bi dit cac vi tri khac nhau (hinh 5)
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Hinh 5: giao dién chuong trinh cai dit cho thiét bi do liéu va canh bao phong xa
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Hinh 6: giao dién chuong trinh doc dit liéu cho thiét bi do liéu va canh bao phong xa



= Radiation Monitoring Station
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Hinh 7: giao dién chwong trinh quan sat suat liéu online cho thiét bi do liéu va canh béo
phong xa

l1l. KET QUA THUC NGHIEM
Sau khi lap rap va hiéu chinh, thiét bi duoc chuén tai phong chuan cua Trung tim An toan

Buic xa va Méi truong. Muc ti€u cia viéc chuan licu 1a kiém tra va tinh toan chat luong cua

thiét bi dé dua ra cac giai phap lam chinh xac két qua cua thiét bi.

A A \ A 137 7.: A 3~ 1t A re r 5 ’ ’ 7.e A
Ngudn chuén 13 ngudn Cs**’ v6i hoat do da biét. Vi cac khoang cach khac nhau véi ngudn ta
s€ c6 cac gia tri hoat d0 nguon khac nhau. Thiét bi dugc chuan tai cac vi tri ma tai do suat licu

cogiatri 1,3,7,10, 15 uSv/h, sai s6 clia cac gia tri nay 1a 10%.
Cic budc chudn thiét bi:

— Thiét bi do va 1y s6 dém tai cac mirc sudt liéu twong Gmg khac nhau dé xay dung duong cong

lién h¢ gitra s6 dém va suat liéu. V&i moi vi tri suat lieu khac nhau ta s€ lay 6 két qua ma thiét



bi ghi nhan dugc, mdi két qua cac nhau 5 gidy say d6 ldy trung binh cac két qua nay . Theo

két qua thu dyoc ta nhan thiy méi lién hé giita s6 dém va sudt liéu 1a tuyén tinh

— Sau khi xay dyng dugc dudng cong lién hé giva s diém va suat liéu thiét bi lai dugc chuin
lai mot 1an nita v6i két qua chi thi cua thiét bi 14 suét lidu. So sanh sudt liéu thiét bi ghi nhan
so v6i suat liéu thuc. Két qua nay ta ciing 14y 6 két qua cho mdi gia tri suat lidu va ldy trung

binh. Két qua thiét bi do duoc nam trong ving sai sb c6 thé chip nhan dugc.

IV.KET LUAN

i ba nghién ctru va ché tao thanh cong thiét bi do lidu va canh bao phong xa vdi phan mém
di€u khién thiét bi trén may tinh. Cac thiét bi nay c6 cac thong so6 k¥ thuat nhu sau:

O Pau do: Geiger Muller véi cira s6 mica(LND7121) do tia gamma.

Chi thi: 4 dén LED 7 doan.
V Ung liéu chuan 1 dén 15 (uSv/hr)
Ving licu do: 0.1 dén 600(uSv/hr)
Vung liéu canh bao: 0.1 dén 600 (uSv)
Vung ning luong 1am viée: 0.04 dén 1.8 (MeV)
Ving nhay: 100cpm/pSv/hr déi véi Cs™’
Sai s6: £30%
B¢ nh¢: 600 lan canh bao
Céanh bao: Mtc canh béo c6 thé thay doi nhd chuong trinh phan mém trén may tinh.
Cong két ndi RS485, 232
Nguén nudi: +12DC
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Tuy nhién ching t6i nhan théy réng viéc ché tao thanh cong thiét bi do liéu va canh bao
phong xa mdi chi 1 bude dau. Cac thiét bi ndy mai chi ndi mang nodi bd dugc voi nhau, khoang
cach gitra cac thiét bi chua duoc xa(1km), tam bao quat cua thiét bi con trong pham vi nhd. Trong
tuong lai chung t6i s& tiép tuc nghién ctru &é khac phuc cac nhugc diém trén.
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