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1. Mt}.c dich

Quy trinh Icy thuat nay quy dinh trinh tu cac biroc tiSn hanh do va danh gia liSu ca

nhan Hp(d) sir dung liSu kS ca nhan quang phat quang (OSLD) va h~ may do liSu kS ca

nhan Microstar.

2. Pham vi ap dung

Quy trinh Icy thuat nay diroc ap dung tai cong ty TNHH cong nghe RATECH d6i voi

viec thirc hien dich vu do va danh gia liSu chien xa ca nhan. Dung d~ danh gia wong

dirong liSu ca nhan Hp(0,07), Hp(3), Hp(lO).

Ban giam d6c va t~t ca cac nhan vien lien quan co trach nhiem thirc hien dAydu thea

quy trinh nay.

3. Thu~t ngfr, djnh nghia, chfr vi~t tit va tai li~u tham khao

2.1 Thu~t ngfr va djnh nghia .

./ Tuong durrng li~u ca nhan, H p (d): duQ'c dinh nghia la tuong duong liSu ca

nhan t~i mQt di~m xac dinh 6 dQ sau thich hgp d trong mo ICRU, trong h~ SI, dan vi cua

Hp(d) la J/kg, con co ten khac la Sv (Sievert), lSv = lJ/kg. DQ sau d = 10 mm duQ'C

khuySn cao d6i v6i buc x~ xam nh~p m~ nhu gamma, tia X nang luqng cao, do v~y

Hp(d) trong van ban nay duQ'chi~u la liSu sau photon Hp(lO). DQ sau d = 0,07 mm dUQ'C

khuySn cao d6i v6i buc x~ xam nh~p ySu, do v~y Hp(d) duQ'chi~u la Hp(0,07) va dQ sau

d=3 mm dUQ'ckhuySn cao d6i v6i liSu liSu thuy tinh th~ cua m~t, Hp( d) duQ'cviSt thanh

Hp(3)

./ Li~u k~ ca nhan: la d\lng C\lth\l dQng g6m mQt ho~c nhiSu dAudo (cac chip hay

cac elements) quang phat quang, co th~ duQ'c l~p d~t vao trong mQt hQP chua (holder)

thich hgp d~ deo tren ca th~ nguai ho~c d~t vao moi truang nh~m mllc dich danh gia

tuong duong liSu thich hgp 6 t~i ho~c 6 gAnnai no duQ'cb6 trL

./ PMMA: Polymethylmethacrylat la v~t li~u thuy tinh hfru ca co cong thuc hoa

hQc la (Cs02Hg)n,co kh6i luqng rieng ill 1,17 dSn 1,20 g/cm3
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./ Phantom: La dung cu duoc sir dung cho muc dich chieu chuan li~u ke ca nhan

(lieu ke toan than) nham mo phong SlJtan xa va hApthu cua birc xa tren co th~ nguoi .

./ ICRU Slab Phantom: La dung cu diroc sir dung cho muc dich chieu chuan liSu

kS ca nhan (li~u ke toan than) nham mo phong tan xa ngiroc cua birc xa photon tren co th~

ngiroi. IeRU Slab phantom mroc (co khdi hrong rieng 1,0 g/cm") co kich thuoc 30 ern x

30 em x 15 ern, mat tnroc cua phantom mroc la tAmplastic day 2,5 mm, cac m~t khac cua

phantom la PMMA day 10 mm. Ngoai ra con co Slab phantom diroc lam tom b9 bang v~t

lieu PMMA (co kh6i hrong rieng 1,17 g/cnr' ). PMMA slab phantom cling co kich thiroc

30cmx30cmx 15 em

./ Dap ung ciia li~u k~, R: La 1)' s6 gifra gia tri do dUQ'c(M) Clla liSu ke vai gia tri

thlJc quy uac (e) chieu vao liSu ke.

M
R=­

C
[1]

./ Gia trj th\fc quy U'(YC La gia tri uac tinh t6t nhAt duQ'cxac dinh bAng h~ do IiSu

chuAnm9t phong thi nghi~m cap Iho~c cap II .

./ H~ sa chu§n may dQc Ii~u k~ ReF: La 1)' s6 gifra gia tri do duQ'c trung binh (R)

clla cac liSu ke chuAn do bAng may dQc vai gia tri liSu thlJCquy uac chieu chuAn vao liSu

ke (C). Trong do Hi va Hi IAnlugt la s6 do duQ'ctrung binh clla li~u ke duQ'c chieu chuAn

wang Ung vai vi tri chip thu i (i = 1- 4) va s6 do duQ'c trung binh Clla cac liSu ke lam

phong wang Ung vai vi tri chip thu i(i = 1- 4).

"E·-Ii· RRCF = L L __

C C
[2]

./ Hf sa hifU chinh rieng ph§n clla tung chip (ECC): M6i m9t chip clla cac liSu

kS co cdu t~o gi6ng nhau nhung dap Ung CllachUng thuang khac nhau. Do do, tin hi~u dQc

duQ'cclla m6i m9t chip c§n phlii duQ'chi~u chinh bAng h~ s6 hi~u chinh Eee (h~ s6 nay

con gQi Ia h~ s6 hi~u chinh d9 nh~y - sensitivity coefficients).
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2.2 Cac chii'vi~t tiit

,/ PMT "PhotomultiplierTube": Ong nhan quang di~n

,/ OSLD "Optically StimulatedLuminescenceDosimeter": Lieu k~ nhiet phat quang

,/ ECC "Element Correction Coefficient":H~ s6 hieu chinh dQkh6ng d6ng d~u

,/ RCF "Reader Calibration Factor": H~ s6 chuan cua may doc li~uk~TLD

./ ID "Identity Dosimeter": Milnhan dang cua li~uk~ (Milcode).

2.3 Ta] li~utham khao

[I] IAEA Safety Report Series No.16, 2000."Calibration of radiation protection

monitoringinstruments"

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

doseratemeter and for determiningtheir response as a function of photon energy".

[3] Rapport CEA-R-6235, ISSN 0429-3460, 2009. "Conversion coefficients from air

kermato 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] Thong ill s6 19/2012/TT-BKHCNngay 08111/2012cua BQKhoa hQCva Cong nghe

quy dinh v~ kiem soat va bao dam an toan birc xa trong chien xa nghe nghiep va chi~uxa

c6ng chung,
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4. Quy trinh do li~u ca nhan

+ BrrO'c1: B~t h~ may doc li~u k~ OSL tnroc khi ti~n hanh do t6i thieu 15 phut d~

cho may hoat d9ng 6n dinh,

+ BrrO'c2: Kich dup vao bi~u tUQ11gphan mem Microstar tren man hinh 7 chon

thanh cong cu "Configuration" 7 trong muc "Dosimeter type" chon "Inlight" 7 trong

muc "Accreditation type" chon "NVLAP" 7 trong rnuc "Holder type" chon "Landauer

Inlight" trong muc "Default case type" chon "XA" 7 nhAn Save d~ hru lai va quay tro ve

giao dien do lieu k~ bang each nhAn vao thanh cong cu "Reading" tren giao dien phan
,

memo

+ BrrO'c3: Phai chac chan luc nay num doc liSu k~ dang 0 vi tri "HIP". Dira vao

thong s6 nhan dien ngiroi sir dung, s6 qua trinh trong cac 0 "User ID" va "Process 7". Co

th~ bo qua biroc nay neu khong cAn

+ BrrO'c4: Ki~m tra d9 6n dinh va chinh xac cua h~ may doc Microstar bang each

kiern tra cac thong s6 sau day:

- Dark: Tin hi~u do duQ'c boi PMT khi khong co ngu6n sang (cac den LED t~t).

No duQ'cgQi la tin hi~u phong cua may dQc. Theo tieu chuAn cua nha san xuAt thi Dark

Current luon phai nh6 han 30 (s6 d~m) may dQcmai dl;lttieu chu~n thvc hi~n cac phep do.

- CAL (Calibration): Tin hi~u do dUQ'cboi PMT khi sir dVng m9t ngu6n chuAn 14C

d~ ki~m tra d9 6n dinh va chinh xac cua PMT. Gia tri cua CAL se khong dUQ'csai khac

qua 10% so vai m9t gia tri chuAndffduQ'cxac diM truac do.

- LED: Tin hi~u do dUQ'cboi PMT khi sir dVng ngu6n sang ml;lnh(sir dVngtAtca 36

LED) d~ chi thi cuang d9 cua chum anh sang kich thich. Gia tri cua LED cling khong

duQ'csai khac qua 10% so vai m9t gia tri chu~n dffduQ'cxac dinh truac do.

Ghi chu: Khi cac thong s6 nay a(,ltau(Yc cac yeu cdu cho phep, may a9c Microstar san

sang thl/c hi¢n cac phep ao tren cac liJu ki OSL

6



Masa:
KT01.QTDLCN
Ngay ban hanh:
10/02/2020
Ban hanh lin: 01
Trang sa: 7/11

CONGTYTNHH
" -CONG NGHE RATECH.

Hinh 1.1: Giao dien man hinh khi do Dark, CAL, LED

Hinh 1.2: Giao di~n phdn mem Microstar khi doc lieu kS
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+ BtrcYc5: Thao than li€u k~, nhap rna s6li€u k~ sir dung thict bi quet rna vach hoac

nhap bfutg tay vito 0 "Dosimeter #" va dua vao khay dung li€u k~ cua may (ngan keo), H~

s6 d<)nhay cua li€u k~ diroc tu d<)nghien thi tuong irng voi rna li€u k~ trong co so dfr lieu

cua may doc (xem Hinh 1.3). D<)nhay cua li€u k~ "Sensitivity" duoc cung d.p boi nha

cung irng li€u k~.

Hinh 1.3: Ma s6 cua lieu k~ duoc quet dua vao phan mem

+ BtrcYc6: An khay dung li€u k~ cua may do li€u vao vi tri 6n dinh. V~n mim doc

li€u k~ theo chien kim d6ng h6 toi vi tri "El " d€ doc tin hieu tren chip thir nhAt El (khi

doc thi den chi thi se sang, khi den t~t nghia la qua trinh do da k~t thuc). Lam nhu v~y l~n

luqt v6i cac chip con l~i tir "E2" d~n "E4". Sau khi dQc tAt ca 04 vi tri chip thi s6 dQc se

hi~n ra va k~t qua tinh toan li€u sau Hp(10), li€u nong Hp(0,07), li€u m~t Hp(3), li€u buc

x~ beta va lo~i buc x~ se xuAthi~n.

Hinh 1.4: Li€u k~ duQ'cdua vao khay dlJIlgmftu (ngan keo) d€ chuAnbi do
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+ B1f(YC7: Ghi lai cac k~t qua do duoc. Cac k~t qua nay cling co th~ diroc hru tnt

boi phftn mem doc li~u va co th~ dircc lAyra diroi dang file excel.

+ B1f(YC8: Quay num doc li~u k~ v~ vi tri "HIP". Keo khay dung li~u k~ ra d~ thay

li~u k~ moi va l~p lai qua trinh do til Buoc 5.

+ Bu6'c 9: Tra k~t qua do li~u ca nhan theo bi~u mdu RATECH-KQKH-BM03.

5. Cong thirc tinh toan Ii~u ca nhan Hp( d)

Tuong dirong li~u ca nhan Hp(d) dtroc tinh bang cong thirc sau day:

R.ECC n
Hp(d) = RCF· t. [3]

Trong do: RIa s6 do duoc cua li~u k~

ECC la h~ s6 hieu chinh rieng phftn (h~ s6 d9 nhay cua li~u k~)

RCF la h~ s6 hieu chinh may doc

Ii la cac h~ s6 hieu chinh (h~ s6 hi~u chinh nang IUQ'llg,h~ s6 hi~u chinh dap

lIng tuy~n tinh, h~ s6 hi~u chinh goc, h~ s6 hi~u chinh SlJ suy giam tin hi~u, vv..). Trong

do h~ s6 hi~u chinh nang IUQ'llgda duQ'chang san xuAt li~u k~ tich hQ'ptrong thu~t toan

tinh tOM li~u chua trong phftn m~m di~u khi~n ho?t d9ng va tinh toan li~u Microstar

6. Quy trinh khfr tin hi~u ciia Ii~u k~

+ Bu6c 1: Thao than li~u k~ ra kh6i cua no

+ Bu6c 2: Sir d\lng m9t tu6~-la-vit co dftu nh6 Anvao vi tri chfit cai 6 phia cu6i cua

case liSu k~ (Hinh 1.5) va lAythanh truQ'tliSu k~ ra kh6i case liSu k~ (Hinh 1.6)
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Hinh 1.5: Case cua li~u k~ Hinh 1.6: Thanh tnrot cua li~u k~

+ Buac 3: D~t cac thanh tnrot da:dira ra khoi li~u k~ va case li~u k~ len tren mot

m~t phang nhfuI. Lam ttrong tv nhu v~y voi khoang 10 li~u k~ va sau do phu mot tam

mang nhira PE trong sudt (anh sang co th@truyen qua) len tren, bao phu toan b9 b~ m~t

cua cac thanh tnrot li~u k~.

+ Buac 4: D~t mot den huynh quang cong suat khoang SOW, each b~ m~t cac thanh

tnrot cua li~u k~ 10 em va chieu d~u tOM b9 dien tich b~ m~t cua chung.

+ Buac 5: B~t den chien sang trong thai gian 3 gio hoac nhieu han dS khir tin hieu

cac chip li~u k~ v~ phong n9i tai cua chung, (Dlfa tren cac thi nghi¢m cho thciy, thai gian

chiiu khoang 3gia za au ad khir hit tin hi¢u cua cac liJu ki OSL co gia trt liJu ~ 100 mSv

vJph6ng n9i t{,l.Niu gia trj liJu > 100 mSv can chiJu tau han.)

+ Buac 6: T~t den va l~p l~i cac li~u k~ nhu ban dAu.

+ Buac 7: Do l~i cac li~u k~ dS dam bao no da: dugc khu h~t tin hi~u v~ gia tri

phong n9i t~i truac khi gfri tra cho khach hang.
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7 C ' b·.:l. lI: ? d. ac len man str l}ng

STT Ten bi~n mftn Kihi~n

1 Bi~u m§:uphieu giao - nhan li6u k€ BMOl.GNLK

2 Bi~u m§:ubien ban ghi k€t qua do BM02.BBDL

3 Bieu m§:uphieu k€t qua do li6u ca nhan BM03.KQDL
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****************************

,c _;J". Z. , A

PHIEU GIAO N~N LIEU KE CA NHAN
S6: .

1. Bon vi giao Ii~u k~ (Ben A)

Ten dan vi: .

Dia chi: .

N ,. b' .
giroi an giao: .

Ngay ban giao: .

2. Don vi ti~p nh~n li~u k~ (Ben B)

Ten dan vi: .

Dia chi: ..

Ngiroi ti€p nhan: .
, -A hA

Ngay tiep n an: .

3. NQidung

Ben A ti~n hanh ban giao ..... li~u k€ ca nhan cho ben B voi nQi dung nlur sau:

STT Mil li~u k~ Ten nhan vien ThOi gian deo Ghi chri
01 ... / ... / ... - ... / ... / ...
02
03
04
05
06
07

B,i di~n ben giao
(Icy va ghi ro ho ten)

N ' hd ~gay t. ang nam ..
B,i di~n ben nh~n

(Icy va ghi ro ho ten)

BMOl.GNLK L~n ban hanh: 0 I Trang: 111
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BIEN BAN DO LIEU KE CA NHAN

Ngay do Don vi sfr dung STT TeD NhaD VieD
sA dQc (mSv)
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s: X ? :1,,,
PHIEU KET QUA DO LIEU CA NHAN

S5: .

Ten khach hang
Dia chi:
S5 dien thoai:
Loai li~u kS:
Loai nguon birc xa:
Ngay do:
Thai gian sir dung:
Phuong phap do:

............................. " .

........................................................................................

.......................................................................................
OSL
.......................................................................................
dd/mm/yy
Tir dd/mm/yy dSn dd/mm/yy
RATECH-DLCN-Ol

KETQuAno

STT Mil li~u k~ Ten nhan vieD
Hp(lO) Hp(O,07) Hp(3)

Ghi chu
ImSvl rmSv] ImSvl

1 XAl23456 Tran Van A 0,1 0,1 x
2
3
4
5
...

Ghi chu:
-Hp(lO) la li~u nrong dirong ca nhan a dQ sau diroi da 10mm.
-Hp(0,07) Ia li~u nrong duong ca nhan a dQ sau dum da 0,07mm.
-Hp(3) la nrong dirong li~u thuy tinh th~ cua m~t .
-(*) trong tnrong hop gia tri virot Y4gia tri gioi han lieu nghe nghiep.
-(**)trong tnrong hop gia tri virot gia tri gioi han liSu nghe nghiep.

-Kst qua thu diroc a tren la gia tri thirc chua tnr phong hue xa nr nhien,

Kitlupn

KSt qua cho thay lieu buc xa nghe nghiep cua cae nhan vien d~u a muc gi6i h~n an toan cho phep

NGuilI THljC HI~N

Tp H6 Chi Minh, ngay thimg niim .

GlAMBOC

BM03.KQDL Lan ban hanh 01 Trang 111


