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5 9 Y 7434 5 #1600 T
% % % % ID 7,766
00007 4971 CRJ3E ™ )
4000 -

4.16(d) 102 & TAF 13.091006 #f |38 p 2 Sr-89  flLipl:& & %
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Sr-904% #&
RSL 3] 344 909
1518(:&#E _F[R) o e :
1500 -
_;
=2
Q
%
ﬁ ¢ 972
:\é ¢ 900 : ; ' '
] i 778 3 t 869 > g 879 8s3?
XA ETREID
545 (E#E T IF)
500 -

4.16(e) 102 # TAF 13.091006 #f =] 58 p 2 Sr-90 12 fEiRI 3 % %

Fe-55i% #&
(NRSLZ X 14 : 3553)
7106 (&8 _F[F)
7000 -
Z 5000 -
=)
-
e 3,464
% . . 3,321 —¢
o & 3,200 9 3 ? 3,336 ? c 3480 T
3,518
- X A EHREID
1777 (BEE TIR)
1000 -

4.16(f) 102 4 TAF 13.091007 #7 %/ 5% B 2 Fe-55 {1 fipli# % %
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9000 - 8679 (& L[E)

Fe-593; &
(NRSL:#| 3 44 : 5197)

&4,600 g 4,599

3118 (FEHE TIR)

4 4,731 3 4,684 € 4’8564:74$
X A EHREID

4.16(g) 102 & TAF 13.001007 £ %|358 B 2. Fe-59 % iRl 3% 4 %

B 407 F7 ThHI R 340 B ST 5T 5 e § )
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41 RS R SR EHRFESLE B H R DR E

& s oon o oL | a2 o 2 4 | COMMercialized
S HH > e P ; 'j‘f e ZI S 2D/3D dose
e e measurement tools
Polystyrene
i‘"f i S e iX Varian Eclipse | Phantom —+ 1 .o«
?5 S Farmer
chamber
RW3
S FR I Elekta Pinnacle phantom  + | 2D-array
= Synergy Farmer Seven29™ model
chamber

Plastic water
FHERSE ian i Varian Eclipse | Phantom+
o %g s Varian iX p Farmer Map Check 2
chamber
RW3
Synergy Farmer
chamber
RW3
Elekta Pinnacle phantom+ 2D-array
Synergy Farmer Seven29™ model
chamber

ScandiDos Delta®

L TR

% 4.2 o E AR o LR E F R E(CGY)E B5Ek & Gamma index passing
rate

Fo Gt R P oo B R 2 A (cGy) ¥ d ik ® gamma index passing rate
7 E R

A B C D E
=AM 199.2 204.2 214.5 207.0 208.1
TR E | ekt EsrEA | 2040 200.0 209.2 208.0 209.4
o B
=R -2.4% 2.1% 2.5% 0.5% -0.6%
7 ik @ passing rate 91.9% 89.6% 91.6% 99.8% 99.4%
iz A 189.2 202.1 216.1 208.3 217.7

BEmE | st RSP EA | 19401 200.0 209.8 2124 209.7

o -2.5% 1.0% 3.0% 2.0% 3.8%
7Z ik ® passing rate 96.0% | 90.7% | 94.2% | 94.4% | 99.5%




S, -l
%43 546750 TLD & # ffad 2ot i o
TLDA) 5 2k 3% Bt
powder G A IAIEEE
cubic B iR R ANET IR

disk

rod

§ R R MRS

2 LT

ME R R R
;R e

44102 & B RBGERACST AL 1T 4 B LT S E SRR P At
xRz Atk EERE | % Y 41
R v Sr | G B *H v e | G B 7 Sy 7 Sy s Sy
LAB-01 ¥
LAB-02]
LAB-03 P P
LAB-04] s PSS P P PSS P P P PSS s P e
LAB-05] &« s 5 5 e P o
LAB-06] % X X RS X X
LAB-07] % X X X X X
LAB-08] :% % X X X X
6 4 5 5 3 1 3 6 1 2 1 4 4

LR X

BAENHR

b $ ;3

;i3 3

&5k y 0g, y NG, 7 90g,- y %g- | *H y 920G,
LAB-01

LAB-02

LAB-03| s |

LAB-04 | ¢ | s | ose [ Lo s s | | | |k
LAB-05

LAB-06

LAB-07

LAB-08
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A 57 H

% 45 102 & EH B FRCE PS4 4 Bk i e ERE KRR

A

s | £8(Bg/kg) {B:ffg] Wik (Bg/m’) | &4#(Bqg/l) | H#&(Bg/)
cs-137 | 26817 | 440120 |004910001 | 326615 | 365817
Co-60 | 28318 | 423120 |o00s9s0001| 373011 | 356807
cs-134 | 271:6 | 406419 |00s6t0001 | 358814 | 342817
sr85 | 295:8 | 53826 |0.09420003| 47.3t10 | 688228
sr90 | 417411 | 78.443.9 | 008240003 | 8412025 | 138406
GB 0.06540.001 | 9.0820.32

H-3 42947 | 1205421
w# | £9(Bq/kg) | AE(Ba/kg) | BMEBa/kg) | 2EBa/Kg) {B::g}
cs-137 | 364216 | 20115 | a00t16 | 47.2022 | 486222
Co-60 | 385816 | 273t13 | 479121 | 483222 | 478123
cs-134 | 369416 | 262812 | 459820 | 464120 | 450423
sr-85 | 724817 | 461:10 | 541814 | s57.2015 | 867138
[ sr90 | 20715 19914 16244 13334 | 494%20
#ar

LRdestiRiE R d R P59z s » 23 p# 5 102£7 2 15p -
22T R k=1-
3.7 LR FF ¢

2.3% i

/z\
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CEE 7= o

% 46102 & ¢ AR PAEA T 4 ER LR PR LEL TR

AL L (’gjfg’ﬁ) Ua®%) | Up | f245 2 | 0872 | i
13001005 |Eu-152 | 6087 | 10| 61| 100|  3652| 10165
Cs-137 2322 1.0 23 101 1393 3878
Ba-133 2795 1.0 28 100 1677 4668
13.091006 Sr-89 8285 1.0 83 100 4971 13836
Sr-90 909 1.0 9 101 545 1518
13.091007 Fe-55 3553 2.0 71 50 1777 7106
Fe-59 5197 0.8 42 124 3118 8679

A7 M 2FA R MBI 4 ks e P

102 # 11 * 22 p 102 # 12 ® 23 p 103 & 2 *

102 # 11 * 26 p 102 # 12 % 28 p103# 2% 14 p
102 # 12 * 12 p 102 # 12 % 31 p103# 2" 18 p
102 & 12 % 23 p 103#1* 10p 103 # 2" 28 p

102 # 1% 8p 103 # 1% 25p 103 & 3" 15 p
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?’r%hﬁﬁﬁﬂ i

%048 HRA 2RI ST

BRut kL E SR BSERA
BlEHE (Gyls)

Pl i i 12

FRR B iR

(kV) (mA) (m)
X 45 M30 PTW23344 4.4223x10* 30 10 1
M60 A5S/N209 4.9480x10° 60 5 2.5

M100 A5S/N 209 9.6162x10° 100 10 2.5

M150 A5S/N 209 1.3172x10° 150 10 2.5

H150 A5 S/N 209 9.0155x10° 150 10 1.5

IN8O A5S/N001 1.7872x10° 80 10 1.5

IWS110 A5 S/N 001 2.4516x10° 110 10 1.5

IWS150 A5 S/N 001 6.0554x10° 150 10 1.5

IWS200 A5 S/N 001 1.0800x10* 200 10 1.5

IWS250 A5 S/N 001 1.3733x10* 250 10 1.5

IWS300 A5 S/N 001 1.6481x10* 300 10 1.5

M150 A5 S/N 001 3.5418x10* 150 10 1.5

s § stz ®Co INER/SC1 1.5740x10% — — 1.2
'Cs A5S/N208 5.6370x10° — — 3

Pt sps OSrY PTW ¢F 38 2.2397x10°  — — 0.5

kiR
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AT 55 H53
49 fpHA T D B =E g1 FS
%1 % 2 >~ % 3 % 4 =% 5
X &40
M30 2 1
M60 1 1.006 0.999 1.007 1.006
M100 1 0.998 0.998 1.003 1.003
M150 1 0.998 0.998 0.993 1.001
H150 " 1 0.971 0.982
be B BFAR
®cCo 1 1.000 1.000 0.987 0.989
BCs 1 1.007 0.993 1.012 0.984
B s AR
05r/Py ¢ 1 0.981 0.979

=

aM30 Kt i r g Bkl B Rt

b.H150 i #% i* %
c.0Sr/PY e dg it
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S,

2400 A B AT 2 LW BHHE 2L A AR A

S 3 ApAp¥HiEE B agip ¥R E
I TR (%) F AR (%)

T 72 R(Q) 0.12
# TR 715 (Cr) 0.085 0.16
= AR R 53 (Cr) 0.43
BRI (Kry) 0.025
F g (Kon) 0.29
£ 3 T3k (Cy) 2.0
ik B TR TR (S) 0.40
PR it P (1) 0.0029
Uea(Hs)/Hs @ £7 ugg(Hs)/Hs ° 0.15 2.1
Ue(Hs)/Hs © 2.1
U(Hs)/Hs ¢ (3% = % #c k=2) 4.2

L

a.A EAn ¥ & % 2 FE 23 Uea(Hs)/Hs=[ (0.12%) 2+ (0.085 %) ] **=0.15 %

b.A #Edp 4t & 28 % 52 & Ues(Hs)/Hs=[ (0.16 %) 2 + (0.43 %) + (0.025 %) 2 + (0.29
%)? + (2.0%) % + (0.40%) 2 + (0.0029%) ]2 =2.1%

CAR ¥ & 8 7 52 %A [uc(Hs)/Hs]=[ (0.15%) 2+ (2.1 %) Y2 =2.1%

d.3p $H45 o 3 /xR [U(Hs)/Hs]=2x us(Hs)/Hs = 4.2 %
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% 4.11 HPS N13.29-Draft (1996)3%k 3 4] £ 2+ it 4

By Iﬁﬂ??

PR R RIS LR

BEiE T RS R R L L B A TR
Laboratory Testing Number of Test Irradiation  Tolerance Level (L) Additional
Categories Dosimeters per  Range” Limit on |B|
Test Category * Directional ~ Ambient
and S

I. Accident 0.01to05Gy 0.5 0.5 None

A. Photon, Cs-137 5

B. Beta, Sr-90/Y-90 5
I1. Routine 0.2to10mSv 05 0.5 None

A. Photon, Cs-137 5

B. Beta, Sr-90/Y-90 5
I11. Energy Response 0.2 to 10 mSv 0.5 0.5 None

A. Low-energy technique

(NIST H40)
B. High-energy technique
(NIST H100)

To be included with
shipment
Spares 2
Controls 2

1f it is unnecessary to test in each subcategory, a total of 10 dosimeters must be provided for testing within

each category.

®Dose values for testing shall be selected at random for all categories.
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# 4.12 HPS N13.29-Draft (1996)7k 5t | £ 3 it 4 385 HIFP3E87 W 2 R &
s R R E RS L ESPTRE

Field Testing Categories Number of Test Tolerance Level (L) Additional
Dosimeters per  Irradiation Limit on |B|
Test Category Range ? Directional ~ Ambient
and S
I. Environmental Site 0.5t010mSv 0.5 0.5 |B| <0.35,
A. Exposure at beginning 5
of field cycle 5<035
B. Exposure at mid-point 5
of field cycle
C. Exposure at end of 5
field cycle
D. Control dosimeters 5
1. Environmental Chamber " 05t010mSv 0.5 0.5 |B| <0.35,
A. Exposure at beginning 5
of field cycle 5<0.35
B. Exposure at mid-point 5
of field cycle
C. Exposure at end of 5
field cycle
D. Control dosimeters 5

% For each test, dosimeters will be exposed to Cs-137, Dose values for testing shall be selected at random for all
categories.

® Entire set of dosimeters are exposed with extremes of temperature between -20°C to +50°C, of relative
humidity between 10 to 90 percent, and light sensitivity between 20 to 100 lumens.
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% 4.13 HPS N13.29-Draft (1996) %5 # £

E oL At

B R LA LB EE
v e R S SR B 2 i S
Beam Code Added Added HVL Homogeneity  Average Conversion Factors
Filter Filter (mm Cu) coefficient Energy Ambient Directional
(mmAl)  (mm Cu) (keV) H*(10)/Ka  H*(0.07)/Ka
NIST H40 4.05 0.26 0.084 0.92 33 1.17 1.26
NIST H100 4.0 5.2 111 0.95 83 171 1.59
Cs-137 662 1.20 1.20
% 414 B AT B iR S0 e B 2 2LRHLE ST A RIEAR S R S
Rados Polimaster INER
RAD-50S PM1203M DOSEPEN-2000
TR O NA NA.

PR B R R O O O

B R &% (20 C->50 C) O O X

B R ¥ (20 'C->-20 C) X O O

B R wrE(20 ‘C->50 C) X X X

B R BrE (20 °C->-20 C) O O O

KRR O NA O

FRITR AR O O O

RRT T IR O O O

BT O O O

BT ACEE R X X X
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% 415 A T G 01 B2 FALE SRR E RN RIRE S

RIRIE P R R RDO-50S | PM1203M | INER -2000
¢ 20x10x5 cm O O O
¥ 400 g O O O
54w g vl o O O O
s R i 4 # 45 > 30 min O O O
1 P <1 min O O O
B R <25 O O O
Eapzik T | 054 Gyh (*Cs) O O O
HO4p 4 pr Bip 4 pepE R >1h O O O
1.0 £ Gy/h (¥'Cs)
ik R | 30 % (YCs) O O O
i5 544 B k3R FEF <10uR/M O O O
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Response (cm”2)

B14.2 Cf-252¢ 3 it 7R3k & Sie 3 f347 % % (2 ¢ 1 1SO-85294% & 5y
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Response Function for Bonner Sphere
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Response (cm*”2)

B 43~ p

FART AT B RS S S i

Response Function for Bonner Cylinder
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Neutron Yield per Lethergy (neutron/sr nA)

A
pu )
\Qﬁ}t
0
-=*

-

1.8x10°
i — Be 0°~8°
1.6x10° Be 43°-46°
. Be 84°-.90°
1.4x10 ] Fe 0°~8°
1.2x10° - Fe 43°~46°
B Fe 84°-90°
1.0x10°
8.0x10%
6.0x10%
4.0x10%
2.0x10% ]
0.0 M T L AL T "|_‘E'_ T
10" 10" 10° 10° 10°* 10° 10° 107 10°
Neutron Energy(eV)
Bl 47 5+ Bede ~Fede (v7% serif s ¥ + il

117




