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1. Muyc dich

Quy trinh k¥ thudt ndy quy dinh trinh tw cdc bude tién hinh do va dédnh gid lidu ca
nhin Hp(d) sir dung liéu ké cé nhéin quang phit quang (OSLD) va hé may do lidu ké ca
nhin Microstar.
2. Pham viap dyng

Quy trinh k¥ thudt nay dwge ap dung tai cong ty TNHH cing nghé RATECH dbi voi
vigc thyc hién djch vy do v ddnh gid lidu chifu xa c4 nhin. Ding dé dinh gid twrong
dwomg lidu cd nhin Hp(0,07), Hp(3), Hp(10).

Ban gidm dbc v tat ca cac nhin vién lién quan c6 trach nhidm thwe hién diy dii theo
quy trinh nay.
3. Thujt ngi, dinh nghia, chir viét tit va tai lifu tham khio
2.1 Thudt ngir va dinh nghia.

¥ Tuwong dwong liéu ci nhin, H,(d): dwge dinh nghia |3 twong duong lidu cé
nhén tgi mdt diém xdc dinh & 46 siu thich hep d trong mé ICRU, trong hé S1. don vi ciia
Hp(d) 1a Jkg, con co tén khic la Sv (Sievert), 1Sv = 1W/kg D6 siu d = 10 mm duge
khuyén cdio doi véi birc xa xdm nhip manh nhu gamma, tia X néng lugng cao, do viy
Hp(d) trong vin bén nay dwgc hiéu 14 lidu siu photon Hp{10). Bé siu d = 0,07 mm dugc
khuyén cédo ddi véi birc xa xdm nhdp yéu, do vily Hp(d) dwge hidu 1 Hp(0,07) va dé siu
d=3 mm dwoe khuyén cdo ddi voi lidu lidu thiy tinh thé cia mét, Hp(d) dugc viét thanh
Hp(3)

¥ Liu ké ci nhin: 1a dung cy thy dong gbm mit hodic nhidu déu db (cic chip hay
cic elements) quang phit quang, e6 thé duge lip dit vio trong mdt hép chita (holder)
thich hop dé deo trén co thé ngudi hode dat vio mbi trudmg nhim muc dich dinh gid
twong duong licu thich hgp & tai hodic & gin noi nd duge bé tr,

¥ PMMA: Polymethylmethacrylat l vit lidu thiy tinh hiru co c6 cong thirc hoa
hoc 1d (CsO2Hs)a, c6 khoi hwgng riéng tir 1,17 dén 1,20 glem®
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v" Phamtom: Li dung cy duge sir dung cho mye dich chidu chudn lifu ké ca nhin
(liéu ké todn thin) nhim mé phong sy tin xa va hip thy cia birc xq trén co thé ngudi.

¥ ICRU Slab Phantom: La dung cy duge sir dung cho mue dich chiéu chudn lidu
ké ed nhin (liéu ke toin thin) nhim mé phéng tn xa ngwge cia bire xa photon trén cir thé
ngwii. ICRU Slab phantom nude (cd khdi legng rigng 1,0 glem?) co kich thude 30 em x
30 em % 15 em, mdt triedre cla phantom nude la tim plastic ddy 2,5 mm, cac mdt khac cla
phantom la PMMA diy 10 mm. Ngodi ra con c6 Slab phantom duge Jam todn bd bing vit
ligu PMMA (c6 khoi leong riéng 1,17 g/em® ). PMMA slab phantom ciing c6 kich thirée
J0emx30cmx 15 cm

¥ Diip fmg cia lieu ké, R: La 1y s6 gita gid trj do dwgc (M) cua lidu ké voi gid tr
thire quy wde (C) chidu vio lidu ké,

M
R== [1]

v Gid trj thye quy wée La gid trj woe tinh tot nhét dirge xéc djnh bing hé do lidu
chuin mét phang thi nghiém cép | hodic cdp 11.

¥ HE sb chudn mdy doe litu ké RCF: La ty 50 gifra gia trj do duge trung binh (R)
cia cde liéu ké chudn do biing mdy doc v gid tri liéu thue quy wée chiéu chudn vao lidu
ké (C). Trong dé E; va B; liin lugt 13 sé do durge trung binh caa lidy ké dwge chidu chudn
fromg (mg véi vi tri chip thir i ({ = T — 4) va s6 do duge trung binh cia cic lidu ké lam
phéing twomg dng véi vi tr chip thiri (i = 1 - 4).
E,-B, R

F ¢ 2]

¥ HE¢ si higu chinh riéng phin ciia timg chip (ECC): Mai mit chip cia cie lidu
ké e ciu tao gidng nhau nhumg dip (mg ciaa ching thuémg khic nhaw, Do dé, tin hidu doc
duge clia mdi mdt chip cin phai dwge higu chinh bing hé s higu chinh ECC (hé sé niy
cim goi 14 hé s hidu chinh 4§ nhay — sensitivity coefficients),

RCF =
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2.2 Céc chir viét tht
v PMT “Photomultiplier Tube™: Ong nhén quang dién

¥ OSLD “Optically Stimulated Luminescence Dosimeter”™: Lidu ké nhiét phit quang

¥ ECC “Element Correction Coefficient™: Hé s6 higu chinh 46 khéng ding déu

¥ RCF “Reader Calibration Factor'™ Hé s6 chudn cia méy doc liéu ké TLD

¥ D “Identity Dosimeter”: Mi nhin dang cua lidu ké (Mi code).
2.3 Tai liéu tham khao

[1] IAEA Safety Report Series No.16, 2000.“Calibration of radiation protection

monitoring instruments™

[2] ISO 4037-1; 2; 3.X and gamma reference radiation for calibrating dosemeters and

doserate meter and for determining their response as a function of photon energy™.
[3] Rapport CEA-R-6235, ISSN 0429-3460, 2009. “Conversion coefficients from air

kerma to personal dose equivalent Hp(3)".

[4] ISO/IEC 62387: “Radiation protection instrumentation - Dosimetry systems with

integrating passive detectors for individual, workplace and environmental monitoring of

photon and beta radiation™

[5] Théng tu s6 19/2012/TT-BKHCN ngiy 08/11/2012 cua Bé Khoa
quy dinh vé kiém sodt va bao ddm an toén birc xa trong chiéu xa nghé
cong chung.

hge va Céng nghé
nghiép vi chiéu xa
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4.  Quy trinh do liéu cé nhin

+ Banire 1: Biit hé may doc lidu ké OSL tnrde khi tién hinh do t6i thiéu 15 phat aé
cho may hogt dng on dinh.

+ Bwde 2: Kich dip vao biéu tugng phin mém Microstar trén man hinh = chin
thanh cing cy “Configuration™ = trong muc “Dosimeter type” chon “Inlight” = trong
muc “Accreditation type” chon “NVLAP™ = trong muc “Holder type™ chon “Landauer
Inlight” trong myc “Default case type” chon “XA™ < nhén Save dé luu lai vi quay trir vé
giao dién do liéu ké bing cich nhin vio thanh cong cy “Reading” trén giao didn phin
mém.

+ Burére 3: Phéi chiic chiin lic niy ndm dpc licu ké dang & vi tri “H/P”. Dua vio
théng 56 nhin dién ngudi sir dung, s6 qué trinh trong cde 6 “User ID” va “Process 27, Co
thé bé qua bude ndy néu khing cin

+ Bwire 4: Kiém tra d 6n dinh va chinh xdc cia hé miy doc Microstar bing cich
kiém tra céc théng s6 sau diy:

- Dark: Tin higu do duge boi PMT khi khiing ¢ ngudn sing (cic dén LED tit),
MNé dupe goi 14 tin hidu phéng cia méy doc. Theo tiéu chufn cia nha san xudt thi Dark
Current ludn phai nhé hon 30 (s6 dém) méy doc méi dat tidu chudin thye hién cic phép do,

- CAL (Calibration): Tin hi¢u do duge béi PMT khi sir dung mijt nguén chuan 'C
dé kiém tra & on dinh va chinh xdc cia PMT. Gié trj cia CAL s& khing dwoe sai khic
qua 10% so véi mdt gid trj chudn d3 duge xdc dinh trrde dé.

- LED: Tin hiéu do dirge béi PMT khi sir dung ngudn sang manh (s dyung tit ca 36
LED) dé chi thj cirimg d6 cia chiim dnh sing kich thich, Gia trj cia LED cilng khong
duge sai khac qua 10% so vol1 mt gia tr chuin d3 droe xdc dinh trrde do.
Ghi chii: Khi cdc théng 50 nay dat dwoe cde véu edu cho phép, may dpe Microstar sén
sang thue hign cde phép do trén cdc lidw ké OSL

&
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Hinh 1.2: Giao dign phin mém Microstar khi doc ligu ké
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+ Barire 5: Thao thén lidu ké, nhiip md 50 liu ké sir dung thiét bj quét mi vach hodc
nhip bing tay vao 6 “Dosimeter #” va dua vio khay dymg lidu ké cia may (ngfin kéo). H

50 d nhay cia lidu ké duge ty ddng hién thi twong img véi ma lidu ké wong co s¢ dir ligu

cua mdy doc (xem Hinh 1.3). B nhay cia liéu ké “Sensitivity™ duge cung cap bl nha

L fo

cung tmg licu ké.

Hinh 1.3: Ma sb caa liéu ké dwoc quét dua vao phin mém

+ Bwée 6: An khay dyng lidu ké cia may do lidu viio vi tri én dinh. Vin nim doc
litu ké theo chiéu kim dfng hé i vi tri “E17 dé doc tin hiéu trén chip thir nhét E1 (khi
doc thi dén chi thi s& sang, khi d&n tit nghia la qud trinh do da két thiic). Lam nhir vy ldn
It w6 edc chip con lai tir “E2” dén “E4”. Sau khi doc tit ca 04 vij tri chip thi s6 doc sé
hién ra va két qua tinh todn litu séu Hp(10), liéu ndng Hp(0,07). licu mat Hp(3), liéu birc

xa béta vi loai birc xa s& xudit hién.

Hinh 1.4; Li2u ké dvoc dwa vio khay dirng méu (ngiin kéo) 8 chudn bj do




Mi sih:
KTOL.QTBLCN

CONG TY TNHH Ngiy ba hinh:
QR‘"E':"' CONG NGHE RATECH | 2™,

Trang sii: 911

+ 7: Ghi lgi céc két qua do duge. Cac két qué ndy ciing c6 thé dirge I triv
béi phin mém doc lidu va o6 thé duge liy ra dudi dang file excel.

+ Buwde 8: Quay nim doc lidu ké vé vi tri “H/P”. Kéo khay dyng lidu ké ra dé thay
liéu ké méi va lap lan qua trinh do tr Buoc 5.

+ Burdre 9: Tré két qua do liéu cé nhin theo biéu miu RATECH-KQKH-BM03.
5. Cing thire tinh todn liéu ci nhiin Hp(d)
Tuomg duong lidu ca nhan Hp(d) duoe tinh biing cong thire san déy:

R.ECC

Hp(d) = RCF fi

[3]

Trong d6: R 14 sb do duoc eia lido ké
ECC I4 hé s6 hiéu chinh riéng phin (hé s6 d§ nhay cia lidu ké)
RCF la hé 56 hi¢u chinh méy doc

fi 1 edc hé s6 higu chinh (hé s6 higu chinh ning lugng, hé sd higu chinh dap
img tuyén tinh, hé sb hiéu chinh géc, hé s6 hiéu chinh sy suy gidm tin higu, vv..). Trong
di hé sd hiéu chinh ning lugng d3 duge hing san xudt lidu ké tich hop trong thujt todn
tinh todn lidu chira trong phéin mém didu khién hoat ddng va tinh todn lifu Microstar

6. Quy trinh khir tin hiéu cia liéu ké

+ Burde 1: Thio thin liéu ké ra khdi coa nd

+ Buire 2: Sir dyng mét tude-lo-vit o6 diu nho dn véo vi tri chét cai & phia cudi cia
case liéu ké (Hinh 1.5) va ldy thanh tregt liéu ké ra khéi case lidu ké (Hinh 1.6)
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Thanh trurgt cia lidu ké

Hinh 1.5: Case cia liéu ké Hinh 1.6: Thanh trueot cia lidu ké

+ Bude 3: Pt cic thanh trugt 43 dua ra khéi lidu ké va case lidu ké 1én trén miit
mit phﬁng nhin, Liam twong oy nhu viiy voi khoang 10 lidu ké va sau do phit mdt tim
ming nhyra PE trong sudt (anh sing ¢6 thé truyén qua) 1én trén, bao phi todn b bé mat
clia cdc thanh trrgt lidu ké,

+ Bude 4: Dt mdt dén huynh quang cong suit khodng S0W, cich bé mit cic thanh
trugt etia liéu ké 10 em vé chifu déu todn bd dién tich bé mit ciia ching.

+ Bude 5: Bit dén chifu sing trong thiri gian 3 giér hojic nhigu hon dé khit tin higu
ce chip lidu ké vé phéng ndi tai cua chiing. (Dyea trén ede thi nghigm cho thay, thei gian
chiéu khodng 3 gic la di dé khir hét tin higu ciia cde lidu ké OSL c6 gid tri lidu < 100 mSy
vé phing ngi ta. Néu gid tri lidu > 100 mSv edn chiéu lu fiern.)

+ Burdre 6: Tét dén vit liip lai cde lidu ké nhur ban diu,

+ Buéde 7: Do lai cde lidu ké dé ddm bdo né da dwoc khir hét tin hiéu vé gid tri

phing ndi tai trude khi gin tra cho khach hang.

{4
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7. Ciic biéu méu sir dyng
STT Tén biéu miu Ki higu

| | Bifu miu phiéu giao — nhin liéu ké BMO1.GNLK

2 | Bidu mdu bién ban ghi két qua do BM02.BBDL

3 | Bifu miu phicu két qua do liéu cd nhén BM03. KODL
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PHIEU GIAO NHAN LIEU KE CA NHAN

1. Pon vj giao lidu ké (Bén A)
Tén don vi:.........

Negwér ban giao:..................
Ngay bén giao: ..

2 ﬂnqnépmunéukimeum
Téndon vic oo,
Eiachd:........cioniiiienins

Ny tidp nh8N:-.......ovesereessesersrarss,

3. Nii dung
Bén A tién hanh ban giao ..... litu ké cé nhiin cho bén B véi ndi dung nhur sau:
STT |  Miiliéu ké Tén nhiin vién Thiv gian deo Ghi chi
01 T e U L e
02
03
04
03
06
07
Nedy......thdng.......ndm... ..
Dai dign bén giao Brai dién bén nhin
(ky v ghi ré ho tén) (ky vé ghi rd ho tén)

BMO1.GNLK Lén ban hinh: 01 Trang: 1/1
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PHIEU KET %UA PO LIEU CA NHAN
R eceens

Tén khach hang

SO s s e
Loai liéu ke: OSL

Ngay do: dd/ mm/ yy

Théri gian sir dung:  Tir dd/mm/yy dén dd/mm/yy

Phurong phip do: RATECH-BLCN-D1

KET QUA PO
) . Hp(10) | Hp(0,07) | Hpi3) .

STT M lieu ké Tén nhén vién [mSv]| (mSv] (mSv[ Ghi cha

1 XA123456 Tran Vin A 0,1 0,1 ®

2

3

4

5
Gl el

-Hp{10) li liéu twemg dwomg c4 nhin & 46 siu dudi da 10mm.
-Hp(0,07) la liéu twong dirong cé nhén & d§ sdu dutsi da 0,07mm,
-Hp(3) la twomg duong lidu thiy tinh thé cha mé .

«(*) trong tromg hop gid trj vugt ' gid trj gioi han liéu nghé nghigp.
-(**) trong trudmg hop gid tr vugt gid tr giod han lidu nghé nghiép.
-Két qué thu duge & trén 13 gid tri thue cha trir phing birc xa tr nhién,

Két lugn
Két qua cho thiy ligu birc xa nghé nghiép cia che nhén vién déu & mire gidi han an todn cho phép

Tp Hi Chi Minh, ngay ...thdng ... ngm ... ..
NGUOI THUC HIEN GIAM BOC

BM03 KQBL Lén ban hanh 01 Trang 1/1



