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Measurand Level or

Measurement Conditions /

Calibration or Measurement Service Expanded Uncertainty Reference Standard used in calibration
Range Independent Variable
NMI Service Minimum | Maximum Coverage | Standard / Source of et
Quantity | Units Parameter Specifications | Value | Units FAREERIGERY R
Identification value value Factor traceability
primary standard . N
air kerma EHRPY APRANSA S35 P8
INER-1001 mGyh'| 1.98E+03 | 2.30E+04 9Co 1S0-4037-1 1 % 2 ionization chamber /
rate (2003) -
INER
E2E A NMIT ~ R
primary standard N
air kerma APRANSA = iP5}
INER-1002 mGyh'| 6.12E+00 | 1.58E+03 BCs 1SO-4037-1 1 % 2 ionization chamber / o
rate (2002) - HIFH[=1V = BF
INER .
IAPMP/TCRI F=$§(2005) -
air kerma X-ray, 50 kV to |BIPM, NIST(M) free air chamber / |APMP/TCRI %‘%%B‘éﬁ
INER-1003 mGyh'| 6.10E+02 | 1.51E+03 1 % 2
rate 300 kV ISO(N, W) INER (2003) °
NIST(M) WEHZ NIST(2002) »
air kerma X-ray, 10 kV to free air chamber / . . o
INER-1004 mGyh'| 2.30E+01 | 5.04E+03 Mammogram 2 % 2 SEYRPVES |14 55 P
rate 50kV INER
ISO(N, W) (2006) -
absorbed primary standard . N
CEYRPY APRANSA 58 =5
INER-1005 |dose rate to| Gys' | 5.50E-04 | 6.40E-03 9Co AAPM TG-51 1 % 2 ionization chamber / (2003)
water INER
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Measurand Level or

Measurement Conditions /

Calibration or Measurement Service Expanded Uncertainty Reference Standard used in calibration
Range Independent Variable
absorbed
calibrated source / i -
INER-1006 |dose rate to |mGyh?| 4.28E+00 | 4.28E+00 98r/Y 1SO-6980 2 % - JE TAF Fn«—g(2004)
tissue
Reference S
Calibrated source / I Z PTB(2005)
INER-1007 | air kerma |mGyh’ 50 0.5 2 1.5 %
PTB =2 PTB €55 F551(2010)
rate
air kerma
I NER-1008 uGy h! 170 0.55 Am-241 1.2~28 % INER 2010 7] E Al
rate
4np-y absolute
E2F 14 NMLJ S55 P55
activity per Single nuclide measurement, set of | ., .
INER-2001 Bqg' | 1.00E+05 | 5.00E+05 NCRP-58 1 % Cs(2005) » APMP/TCRI F
unit mass solution source standard weights / | .o
#f 7 Ce(2004) »
INER
lgto5g high pressure well " ] .
Single nuclide APMP/TCRI “Co |t =
INER-2002 activity Bq | 4.14E+06 | 8.27E+09 solutionin 5mL| 1 % type ionization |
solution source ¥(2004) °
glass ampoule chamber / NPL
electroplate, N
emission Large area proportional counter /f[ 1~ F!~ 85~ 5~ - FyZF~
INER-2003 s 1.00E+02 | 1.00E+04 active area>10 3 % o 36 . o
rate surface source INER 2 °°Cl 22 BIfEE$512002)
cm by 10cm
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Calibration or Measurement Service

Measurand Level or

Range

Measurement Conditions /

Independent Variable

Expanded Uncertainty

Reference Standard used in calibration

ambient
dose
equivalent
rate,
INER-3001 mSv h!
personal
dose

equivalent

rate

6.41E-06 | 1.78E-04

B2Cf source 1SO-8529-3

% 2

calibrated source /

NIST

™A

F (2004) -

ambient
dose
equivalent
rate,
INER-3002 mSv h!
personal
dose

equivalent

rate

1.44E-06 | 5.83E-06

210 1 Be
ISO-8529-3
source

% 2

calibrated source /

NPL

™A

F 7(2004) -
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(2) RERFEF 2

1. o

PR = % ffu’é"‘ =9
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PFE A2 AR TIFRE SRS (101 £ R)

AL EE S % E LA B ¥ o H gHEpY | el | ek | 2a| ke ¥

KK1004 [NRSL-100257 [#&t" t i I [R@FpmE R®F e [100.11.09 [ 1010102 9600 |- = | 8=

KK1004 |NRSL-100258 | = fi- % /& fe it I [R@FpemE R®F e [ 100.11.09 | 1010102 9600 |- = | 8=

KK1001 |[NRSL-100305 [PTW TW30013 $ it I [#5Fm 100.11.23 [ 101.01.09 | 9600 |- & | rmesa

KK1005 [NRSL-100306 [PTW TW30013 +z it (EET 2 100.11.23 [ 101.01.09 | 9600 |- & | e s

KK1008 |NRSL-100297 | & ¥ %k B 1 W20 100.12.30 | 101.01.12 | 9600 |- & | %=

KK1009 [NRSL-100313 |# 2l ¥t I [pAmG < gk B [ 100.12.14 [ 1010116 | 14000 |- s | s &
INES

KK1001 [NRSL-100315 [Wellhofer FC65-P I |pme cigezAws Fress [ 100.11.28 [ 1010116 | 9600 |- s | ez
INES

KK1005 [NRSL-100316 [Wellhofer FC65-P I |pme cigezAs Fress [ 100.11.28 [ 1010116 | 9600 |- s | ez i
INES
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KK1001 |NRSL-100311 [Capintec PR-06C 1 Pﬁfﬁméw A& ¢4k [ 100.11.24 [ 101.01.16 [ 9600 s | B%A
KK1009 |NRSL-100262 |# 2|8ty ter I [EAFRMBE 100.02.14 [ 101.01.19 | 14000 4P L
KK1005 |NRSL-100308 [Standard Imaging I [mkesfm 100.11.23 [ 101.01.19 | 9600 % A
AISL
KK1003 |NRSL-100260 |87+ | [4eAs #m@ane a2 [100.11.25 | 101.01.20 | 9600 5 | 4uEd
KK1005 |NRSL-100302 [PTW TW30006 <.t I |2 HERF 100.12.21 [ 101.01.20 | 9600 5 | M%A
KK1001 |NRSL-100319 [PTW TW30006 fx. L | HRaRF R 100.12.21 [ 101.01.20 | 9600 s | M4
KK1009 |NRSL-100310 |# 2% #vic s 1 %ﬂ%ﬁﬁﬁlﬁﬁ]fﬂ%é%ﬁﬁgfﬁ;ié}% 100.12.14 | 101.02.01 | 14000 PRI
KK1008 |NRSL-100279 |* + i #& B r 1| & &A% 4 Ok )'\é“ 100.11.21 [ 101.02.02 | 9600 a | t36
KK1003 |NRSL-100293 |75 e & 1 *‘r%ﬁ%ﬁ(@:) 100.12.05 | 101.02.09 | 9600 & | 4iEd
KK1005 |NRSL-100327 [PTW TW30013 #& . T IEN 101.02.04 | 101.02.09 | 9600 PARET T
KK1003 |NRSL-100301 |# &yt T %%5%9:,3% 101.01.04 [ 101.02.10 | 9600 PO Y
KK1003 INRSL-100195 |4t 42t IR A EF) 101.01.04 | 101.02.10 | 9600 s | 4wt
KK1001 |NRSL-100323 fiellhofer FC-65P | [BHLAFR 100.12.21 [ 101.02.10 | 9600 m | M
KK1004 |NRSL-100325 |~ -7 /& & it e 100.12.27 [ 101.02.15 | 9600 s | MR
KK1004 |NRSL-100326 (% #t7te & HEEEEEs 100.12.27 [ 101.02.15 | 9600 a | B
KK1001 |NRSL-100329 [PTW TW30013 &t 1 @Iis“ﬁ«’%‘f%%‘?l‘%“fﬁ{%ﬁ 101.01.03 [ 101.02.17 | 9600 s | Mm%A
KK1005 |NRSL-100330 [PTW TW30013 fx 1 1;&1 Ao BFEEAERE [ 101.01.03 [ 101.02.17 | 9600 | M4
=
KK1003 |NRSL-100286 |C-T a7+ i I [Afe®pkEni>g 227 [101.01.03 [ 101.03.01 | 9600 & | 4iEd




KK1009 |NRSL-100347 |+ 3% #érizte I [RFRECL) =7 101.01.01 | 101. 03. 01 14000 B W 2
KK1008 [NRSL-101006 |® = i 4 B 1 % Fa@ 101.01. 18 | 101. 03. 01 9600 ES + &g
KK1009 |NRSL-101026 | 7 #F#rizies 1 |02 101.03.06 | 101. 04. 16 14000 ES XFh
KK1003 [NRSL-101043 p5éizic i 1 [Hrhs B O | 101.03.26 | 101. 04. 24 9600 B * H AL
KK1002 |NRSL-100332 p5Htizic it 1 | a3 ashpskztiz e | 101.04.09 | 101. 04. 26 9600 B R E
KK1002 |NRSL-100333 p5Htizic i | a3 ashipskztiz e | 101.04.09 | 101. 04. 26 9600 B R E
KK1002 |NRSL-100334 p5#tizic i | s saifipsez iz 1 iepp | 101.04.09 | 101. 04. 26 9600 B R E
KK1011 |NRSL-101037 [rebfifute 3 b5 it | sdeshdsksdaz 1 e | 101.03.29 | 101. 04. 26 12000 B AT
KK1011 |NRSL-101038 [reédifute 3 b4 it 1 |23 sasbigskz iz 1 ivrg | 101.03.29 | 101. 04. 26 12000 B FRoaTiE
KK1011 |NRSL-101039 Pisifet 3 5 b4 e 1 | o3 cbhgskzdiz 1w | 101.03.29 | 101. 04. 26 12000 ES AT iE
KK1011 [NRSL-101040 Pasifek 5 b4 e 1 | o3 cshgskzyiz 1 ierg | 101.03.29 | 101. 04. 26 12000 ES AT iE
KK1011 |NRSL-101041 [rebdifute 3 b5 o 1 | o3 cbhgskzyiz 1 ierg | 101.03.29 | 101. 04. 26 12000 & AT
KK1011 [NRSL-101042 Pisdifut 3 b fe 1 | s@cshgskzyiz 1 ierg | 101.03.29 | 101. 04. 26 12000 & AT iE
KK1002 |NRSL-100234 p5étizic i 1 |53 asbskz 101.04. 06 | 101. 04. 26 9600 ES R T
KK1002 |NRSL-100235 p5étizig it 1 |53 asbdskz 101.04. 06 | 101. 04. 26 9600 ES R
KK1002 |NRSL-100236 p5#tizic it 1 |53 aitipsh g 101.04.06 | 101. 04. 26 9600 B R E
KK1002 |NRSL-100237 p5Htizic it 1 |53 aitipsh 101.04.06 | 101. 04. 26 9600 B R E
KK1002 [NRSL-100348 p5éizic it 1 |53 aitipsh 101.04.06 | 101. 04. 26 9600 B R E
KK1002 |NRSL-100349 p5#tizic i 16 msidsk 3 101.04. 06 | 101. 04. 26 9600 B IR E
KK1002 |NRSL-100350 p5#t Pz ie it 16 asidsk 101.04. 06 | 101. 04. 26 9600 B R E
KK1002 |NRSL-100351 p5Htixici 1 |53 %stdsk 2 101.04. 06 | 101. 04. 26 9600 N R E
KK1006 |NRSL-100225 |F. ¥ #F#tizic 1 |53 %ahtigsh 3z 101.04. 05 | 101. 04. 26 60000 B SRR E
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KK1003 |NRSL-101096 T #5#t x4t I |s2&Ewney 2oy | 101.04.18 | 101.05.09 9600 B * AL
KK1003 |NRSL-101097 iz te I |z @FEnpg sy 101.04. 18 | 101. 05. 09 9600 O
KK1001 |NRSL-101023 PTW TW30013 +z = I |[g#500)27 101.03.21 | 101. 05. 11 9600 B R e
KK1005 |NRSL-101024 PTW TW30013 & L |g&500)27@ 101.03.21 | 101. 05. 11 9600 | REE
KK1001 INRSL-100329 PTW TW30013 = I |g&500)27 101.05. 03 | 101. 05. 14 9600 | REE
KK1005 |NRSL-100330 PTW TW30013 it L |gE500)28 101.05. 03 | 101. 05. 14 9600 B | REE
KK1001  INRSL-101020 PTW 30013 tz i Iz kg s | 101.03.30 | 101.05. 14 9600 B | REE
KK1001 |NRSL-101067 [IBAWellhofer FC65-P| 1 |37 % f3(ix)= ¢ 101.05. 03 | 101. 05. 14 9600 B | REE
KK1008 |NRSL-101036 | + ¥ #& T+t I &~ FRp®2 4 &+ Fre | 101.03.19 | 101. 05. 14 9600 | FEFG
KK1001 |NRSL-101014 PTW TN30013 % I RAFRMBE ke LAk 4 | 101.03.30 | 101.05. 15 9600 | EREWE
) l!;-b
KK1001 |NRSL-101015 PTW TN30013 % 1 E:&%?fz%?d_ﬁﬁb‘é Apr £ A% 4 | 101.03.30 | 101.05. 15 9600 | EREBE
Fie
KK1008 [NRSL-101058 [* + * A &£ 3 I miirgagi 101.05.17 | 101. 05. 17 2400 wo| EEFG
KK1008 [NRSL-101023 |[* =+ * A A& 3" I it FrgR 101.05.17 | 101. 05. 17 2400 B L]
KK1001 |NRSL-101078 PTW TM30013 +z 1 |pagg g ﬁwmﬁg% 101.05.11 | 101. 05. 24 9600 B R e
KK1001 |NRSL-101098 |PTW TM30014 2 RN i s SC O 101.05.11 | 101. 05. 24 9600 B R
KK1001 |NRSL-101099 |[PTW TM30013 2 IR TR S GO 101.05.11 | 101. 05. 24 9600 N SRR
KK1001 |NRSL-101100 PTW TM23343 tx IR TR S COE 101.05.11 | 101. 05. 24 9600 N IR E
KK1009 NRSL-101091 | Zl#F4rreie i I eEfeC)a 7 101.05.02 | 101. 05.24 | 14000 B E
KK1001 |NRSL-101089 |PTW TN30013 #% = I [pEFe() 2P 101.05.02 | 101.05.24 | 9600 B | RIE
KK1005 |NRSL-101022 |[PTW TW31010 +& = I A FR&ESRT e | 101.05.03 | 101.05.23 | 9600 B | EmE
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KK1008 |NRSL-101027 |* =+ ¥ t& F e 1 |g &) 101.03. 19 | 101. 05. 29 9600 ES ¥ ZiF
KK1008 |NRSL-101028 ¢ =+ +« B & & 3+ 1 |78 $#H0O0)2F 101.04.24 | 101. 05. 29 2400 ES ¥ ZiF
KK1008 |NRSL-101029 |¢ + ~ B & &3+ I |78 $#H0O0)2F 101.04.24 | 101. 05. 29 2400 ES ¥ ZiF
KK1008 [NRSL-101030 ¢ + ~ B & & 3+ I g )8 101.04.24 | 101. 05. 29 2400 B ¥ #iF
KK1008 |NRSL-101031 |# =+ ~ B &3+ 1 |78 02 101.04.24 | 101. 05. 29 2400 B F #iF
KK1008 |NRSL-101032 |# + ~ B &3+ 1 |7 & )2 101.04.24 | 101. 05. 29 2400 B ¥ #iF
KK1008 |NRSL-101033 |# + + A #| & 3* 1 |78 RO 101.04.24 | 101. 05. 29 2400 B ¥ &
KK1005 |NRSL-101049 [PTW TW30013 #& it I |27 K@ 101.05.11 | 101. 05. 30 9600 B R E
KK1001 |NRSL-100310 |[PTW TN23343 t& & 1 |FRfrRECL) 2P 101.05.11 | 101. 06. 04 9600 B R E
KK1005 |NRSL-100279 [PTW TN23343 % & 1 [FRfrRECL) 2T 101.05.11 | 101. 06. 04 9600 B 5k
KK1001 |NRSL-100293 |Wellhofer PC65-P 1 [ FHEfrRBO) 2 101.05.11 | 101. 06. 04 9600 . SRR E
KK1005 |NRSL-100327 {Wellhofer PC65-P 1 [ FHEfrRBO) 2 101.05.11 | 101. 06. 04 9600 N 5k %
KK1003 |NRSL-101057 |CT #5&rrz i s 1 |BERZE() =P 101.04. 18 | 101. 06. 05 9600 ES 3 H 1
KK1009 |NRSL-101065 |# 21758z e & L P AFEFHRF 101.05.02 | 101.06.07 14000 B W A
KK1005 |NRSL-101109 [PTW TM31010 +% & 1 zif}%%lﬁ]ﬁ “”,/?fg % | 101.05.30 | 101.06. 15 9600 B FRES 2K
¢ 4 F&}!,Jé wo A RERY T R

=R
KK1001 |NRSL-101111 [PTW TW30013 2 I @g%%@¢ §7% | 101.05.30 [ 101.06. 15| 9600 |- & | s

EST BN F§ [ERES LT B

7};!.
KK1001 |NRSL-101112 PTW TN23343 t& it 1 |% @ ¥R B AR 101.05.30 | 101.06.15 9600 B IR E

%ﬁ o A F B s
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KK1001 |NRSL-101092 [PTW TM30013 4 it 1 ke smeFie 101.05.11 | 101. 06. 18 9600 B SRR E
KK1005 |NRSL-101093 [PTW TM30013 & it 1 ke smeFie 101.05.11 | 101. 06. 18 9600 B SRR E
KK1001 |NRSL-101132 PTW TM31010 4% I AHRER)27 101. 05. 30 | 101. 06. 25 9600 B R E
KK1001 |NRSL-101133 PTW TM31010 4% I AFRECD)2P 101. 05. 30 | 101. 06. 25 9600 B R E
KK1001 |NRSL-101134 PTW TM60017 & it I A F&REOR) 2P 101. 05. 30 | 101. 06. 25 9600 B SRR E
KK1008 |NRSL-101152 ¢ &+ * F ¥4 B4 I (s pit(m)ad 101.06. 14 | 101. 06. 26 2400 B B2
KK1008 |NRSL-101153|¢ &+ * F &4 B4 I (s pit(m)ad 101.06. 14 | 101. 06. 26 2400 B Eani
KK1008 |NRSL-101154 |7 = * R &sp B I g% eit(r)a @ 101. 06.14 | 101. 06. 26 2400 S Eop
KK1001 |NRSL-101128 PTW TW30013 txit I |8 & Frasrs i | 101.05.30 | 101.06. 26 9600 B SRR E
KK1005 |NRSL-101129 PTW TW30013 txi I |8 & Frasrs i | 101.05.30 | 101.06. 26 9600 B SRR E
KK1009 [NRSL-101131 [ Al yete I |8 & Frasrs i | 101.05.30 | 101.06. 26 14000 & Eopl
KK1001 |NRSL-101147 PTW TW30013 =it I 4 frd R HEOCDD 101.06.21 [ 101.07. 02 9600 B R
KK1005 |NRSL-101148 PTW TW30013 =it 1 |4 402 Jwyfi;}i( 101.06.21 [ 101.07. 02 9600 B R T
KK1005 |NRSL-101053 Wellhoter FC65-P 1 ,pa;,& sEH2P 101.06.21 | 101.07. 02 9600 B R
KK1001 |NRSL-101102 Mellhoter 1C-69 Il 24 Fp&kE27P 101.05.30 | 101.07.03 9600 B R E
KK1005 [NRSL-101103 Wellhoter 1C-69 Il 24 Fp&kE27P 101.05.30 | 101.07.03 9600 B R E
KK1001 |NRSL-101140 PTW TW30013 1% & I =8 FhMmz 101.06.21 | 101.07.03 9600 B SRR E
KK1001 |NRSL-101135 PTW TM23346 < it I AFRECOD)2P 101.06.21 | 101.07. 03 9600 B R g
KK1005 |NRSL-101136 PTW TM23346 < it I AHREOR)2 101.06.21 | 101.07. 03 9600 B SRR E
KK1001 |NRSL-101137 PTW TM30013 =z it I AFRECOD)2P 101.06.21 | 101.07. 03 9600 B SRR E
KK1005 [NRSL-101138 PTW TM30013 txit I AHRFOR)2F 101.06.21 | 101.07. 03 9600 B SRR E
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KK1004 [NRSL-100218 |2 47 R I [gr30r)a? 100.09.14 | 101. 07. 03 9600 B + H A
KK1003 |NRSL-101044 C-T ?5#rizic i Il [gPr30n)ad 101.04.09 | 101.07. 03 9600 Ee + H AL
KK1001 |NRSL-101115 PTW TW30001 41 1 |3z VR F R 101. 06. 21 | 101.07. 05 9600 Ee R
KK1001 |NRSL-101116 PTW TW34045 % & 1 |3z BF 101.06.21 | 101.07. 05 9600 A R E
KK1005 [NRSL-101118 Standar Image AISL+e | 1 |74+ Bi&EFr 101.06.21 | 101.07. 05 9600 B R E
KK1001 [NRSL-101120 Standar Image AISL & | 1 |7 4t B%5EFre 101.06.21 | 101.07. 05 9600 A R E
KK1005 [NRSL-101121 Standar Image AISL+e® | 1 |74+ B%5EFr 101. 06. 21 | 101.07. 05 9600 N R E
KK1002 PO AT A % 1 (gt p Y 101. 06. 20 | 101.07. 05 36000 N £l % j&
KK1008 |NRSL-100219 |* + ¥ & E e 1 |53 xididsh 3 101.06.15 | 101.07. 05 9600 N + G
KK1001 |NRSL-101106 NE2571 f&it 1 |59 &a BF fed &~ | 101.05.11 | 101.07.10 9600 Y N
9
KK1008 |NRSL-101144 | + ¥ & Fc 1 ¢ sy mpmey e | 101.06.05 | 101.07. 10 9600 & * AL
KK1002 PO RRTN A %R 1 |5 T k%R 101. 06.20 | 101.07.10 36000 B SRR E
KK1005 PO RRTN A Wk 1 |5 T ik R 101. 06.20 | 101.07.10 36000 ES R T
KK1006 PO RRTN A R 1 |5 T ik R 101. 06.20 | 101.07.10 36000 Ee R T
KK1002 ORI REL A B 1 | pTvAmE = e | 101.06.20 | 101.07. 10 36000 ES 5% ?
KK1005 PO IREREL R 1 | s 3%k iz 2 iwg | 101.06.20 | 101. 07,10 36000 S £ % :‘Ix
KK1006 ORI EREN AR 1 | T edsk = 1 iwg | 101.06.20 | 101.07.10 36000 Y £ % :‘Ix
KK1002 PO RAREL R 1 | T edsk g Avmaiwg | 101.06.20 | 101.07.10 36000 Y £ % :‘Ix
KK1005 ORI REREL AR 1 | ST veRdsk v ey | 101.06.20 | 101.07.10 36000 N £l % j&
KK1006 O IREREL R 1 | s D veRdsk e dvra ey | 101.06.20 | 101.07.10 36000 N £l % j&
KK1005 |NRSL-101157 PTWN23343 & it 1 (B4 S ¥ 101.07.04 | 101.07.16 9600 B R E
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KK1005 |NRSL-101142 PTW TM31010 & it 1| &~ Fppdmiz « £+ Fr | 101.06.21 | 101.07. 19 9600 B R
KK1009 |NRSL-101080 /' 354t zte A - A %51*% 101.05.02 | 101.07. 19 14000 B i
KK1001 |NRSL-101069 PTW TN30013 & it I 4 e )2 @ | 101.05.31 | 101.07. 24 9600 K R
KK1005 [NRSL-101070 PTW TN30013 +z I 4 e ()2 @ | 101.05.31 | 101.07. 24 9600 B R E
KK1001 |NRSL-101071 PTW TN23343 % & I 4 e ()2 @ | 101.05.31 | 101.07. 24 9600 B R E
KK1005 |NRSL-101072 PTW TN23343 1% & I 4 e ()2 @ | 101.05.31 | 101.07. 24 9600 B R E
KK1001 |NRSL-101073 PTW TN31010 4% I |4 fed )o@ | 101.05.31 | 101.07. 24 9600 B R E
KK1005 |NRSL-101074 PTW TN31010 +& it I |4 fed )o@ | 101.05.31 | 101.07. 24 9600 B IR E
KK1001 |NRSL-101075 PTW TN31010 +& i I |4 fed )o@ | 101.05.31 | 101.07. 24 9600 B R E
KK1005 |NRSL-101076 PTW TN31010 < I |4 fed )o@ | 101.05.31 | 101.07. 24 9600 Y SRR E
KK1005 |NRSL-101189 PTW TM31014 ¢ | B3 5EFix 101.07.24 | 101.07. 21 9600 Y SRR E
KK1005 |NRSL-101190 PTW TM31010 & 1 W% 58 il 101.07.24 | 101.07. 21 9600 Y SRR E
KK1001 |NRSL-101191 PTW TW23343 & it I Wi xeFm 101.07.24 | 101. 07. 21 9600 B R
KK1002 5 b S dg e & By 4 | & Fhra%z 101.06.20 | 101. 08. 06 36000 B £l5 %
e
KK1002 |NRSL-101155 |58 et 1 |F&Ex 5 101.06.21 | 101. 08. 06 9600 K R
KK1003 |NRSL-101202 C-T »5dg etz & 1| vy AP 101.08.01 | 101. 08.08 9600 B + 1
KK1003 |NRSL-101198 C-T #5dg etz 1| vy AP 101.08.01 | 101. 08.08 9600 B w 1
KK1004 |NRSL-101199 |i* % #&@ P5dizic L 1| vy AP 101.08.01 | 101.08.08 9600 B w 1
KK1004 |NRSL-101200 KVp meter t&it | );;{% ﬁx feg a7 101.08.01 | 101. 08.08 9600 B + 1
KK1001 |NRSL-101226 EXRADIN Al2 & | FEFI 101.08.09 | 101. 08.08 9600 N R E
KK1001 |[NRSL-101227 Wellhofer FC-65P #& | 1 FéF 101.08.09 | 101. 08.08 9600 N IR E
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KK1001 |NRSL-101248 [[BA FC65-P te i BT 101.08.17 [101.08.17] 9600 n | EEmE
KK1001 |NRSL-101217 [IBA FC-65P 2 I [eatrgr 101.08.09 | 101.08.27| 9600 n | EEmE
KK1009 |NRSL-101150 ¥ 3l #4trste I [pre ey p | 1010718 101.08.27 | 14000 |- & | ¢ &
KK1009 |NRSL-101166 [ 2 #a szt n I [ g®E(D)2 P 101.07.18 [ 101.08.27| 14000 |- & | +#m &
KK1001 |NRSL-101164 PTW TM30013 & I [Ag®E(0)2 P 101.07.05 | 101.08.27| 9600 n | ERE
KK1004 |NRSL-101045 iz te I [Eaggmmzcgeeans | 101.07.23 [ 101.08.31 | 9600 w | FH
i
KK1004 |NRSL-101146 | 4L T /& e & I [Eaggmmzcgeeans | 101.07.23 [ 101.08.31| 9600 w | A
i
KK1003 |NRSL-101223 [T #at it & I [s=se sy <= | 101.08.01 | 101.09.04| 9600 w | FH K
Fri
KK1001 |NRSL-101162 PTW TM30013 & I [sese sl cmgre | 101.07.05 | 101.09.04| 9600 n | ERE
Frx
KK10I1 |NRSL-101205 Pesfimaes & st it | 1 |i 7 esiiisk 3 101.08.14 [ 101.09.04 | 12000 |- & | rascid
i
KK10I1 |NRSL-101206 Pesfifdes # s % f& | 1 | ;¢ chiiask 3 101.08.14 [ 101.09.04 | 12000 |- & | rascid
i
KKL0I1 |NRSL-101207 Pesfifdes # 53 f& | 1 |; ¢ wchiiask 3 101.08.14 | 101.09.04 | 12000 |- & | mascid
i
KK10I1 |NRSL-101208 Pesfifdes # 53 f& | 1 |; ¢ chiiask 2 101.08.14 | 101.09.04 | 12000 |- & | mascid
i
KK1011 |[NRSL-101209 Pesdifpes 8ot fe | 1 | ;@ chiiask 3 101.08.14 | 101.09.04 | 12000 |- & | mescid

i
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KK1011 |NRSL-101210 Picisife = 3 b3 % & 1 |53 cstipsh ® 101.08.14 | 101.09. 04 12000 & AT iE
a1
KK1011 |NRSL-101211 Piisife = 3 b3 % & 1 |53 cstipsh z 101.08.14 | 101.09. 04 12000 & AT iE
a1
KK1011 |NRSL-101212 P4 imfe+ 5 ¢ 5 & I |53 aitipskz 101.08.14 | 101.09. 04 12000 & MaTiE
B1a
KK1011 |NRSL-1012183 pitike =+ 5 5 F 4% I |53 aitipskz 101.08.14 | 101.09. 04 12000 & MaTiE
i
KK1011 [NRSL-101214 [c &4k 3 43 & 1 |53 aitigsh 101.08.14 | 101.09. 04 12000 & i ErEEA
i
KK1011 [NRSL-101215 Pt i+ 5 bt % 1 |53 stz 101.08.14 | 101.09. 04 12000 & A
i
KK1011 [NRSL-101216 Pt i+ 2 b % | I g e 101.08.14 | 101.09. 04 12000 & A
a1
KK1001 |NRSL-101196 CAPINTEC PR-06C 1 %5«%??}@];‘2 LEogg g e | 101.08.09 | 101. 09. 06 9600 B R
A
KK1001 |NRSL-101229 PTW TM30013 +z & 1 i‘?@%%%ﬂ’f@é 4,?‘\,%%%"?( 101.08.09 | 101.09.07 9600 & R E
%51‘53
KK1005 |NRSL-101230 PTW TM30013 += 1 ;i‘ﬁéc%gfl,%?ﬁ%@% 4%%5&%’”5}( 101.08.09 | 101.09. 07 9600 & R E
%EFEE
KK1001 |NRSL-101159 PTW TM30010 += = |- %J%E%l_ﬁ]ié N 5P5]‘;{, 101.07.05 | 101.09.07 9600 & R E
KK1005 |NRSL-101160 PTW TM30010 += |- %J%E%l_ﬁ]ié N 5P5]‘;{, 101.07.05 | 101.09.07 9600 & R E
KK1001 [NRSL-101183 PTW TM23343 +z I A iﬂ}fg‘ff{%ﬁ &3 101.08.09|101.09.10 9600 & R E
KK1001 [NRSL-101184 PTW TW30013 +z = I A fﬂgﬁ‘fﬁ%ﬁ =3 101.08.09|101.09.10 9600 & R E
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KK1003 |NRSL-101253 CT #Fagrrtx i+ I %% PSS 101.08.22 | 101.09.13 9600 S T+ WAL

KK1009 [NRSL-101326 ¥ &3 yxte it I |25 A%4 %51‘7? 101.08.31 | 101.09. 14 14000 S Epil

KK1005 |NRSL-101193 Standar Image AISL 1 SHN(E) P 101.08.09 | 101.09. 14 9600 S 551%”’%;
e

KK1005 |NRSL-101194 Standar Image AISL I |88 0)a P 101.08.09 | 101.09. 14 9600 & 55%‘%
et

KK1003 |NRSL-101260 P53y 1 Tofid BRERRF O P 101.08.20 | 101.09.18 9600 & T+ AL

KK1008 [NRSL-101267 [ + 1 & % 2t I |s#pmagad o 101.08.22 | 101.09. 18 9600 & E

R

KK1008 |NRSL-101268 | =+ 1 & B & 1 R R P S e B A 101.08.23 | 101.09. 18 9600 & E

KK1004 |NRSL-101192 [5* 5 s 82253 v 1 BREMEFALF 101.08.01 | 101.09. 18 9600 & T+ # AL

KK1004 |NRSL-101201 F* > &8 253 i 1 BERRG AP 101.08.09 | 101.09. 18 9600 & T H A

KK1004 |NRSL-101204 KVP meter fx 1 BERRG AP 101.08.09 | 101.09. 18 9600 & T H 1

KK1003 |NRSL-101249 pP5a3grefe 1 BERRF AP 101.08.20 | 101.09. 18 9600 & T H 1

KK1011 |[NRSL-101173 pPeétikp+ 3 4% & 1 |53 ehpgkz e 1 e | 101.08.06 | 101.09. 19 12000 & FhoATiE
h

KK1011 |NRSL-101174 Peétik 3 &5 & 1 |53 ehpgkz e 1 e | 101.08.06 | 101.09. 19 12000 & FhoaTiE
h

KK1011 |NRSL-101175 pxétikte = 2 & 5 & | s3eshdsksvae 1 ief | 101.08.06 | 101. 09. 19 12000 & FRoaTiE
h

KK1011 [NRSL-101176 Pcbtim 3 3 b2 & | s3cshdsks e 1 e | 101.08.06 | 101. 09. 19 12000 & AT iE
i

KK1011 [NRSL-101177 Prbtim 3 3 b2 & | s3csdsks e 1 e | 101.08.06 | 101. 09. 19 12000 & FhoaTiE

L3
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KK1011 [NRSL-101178 pPbtikma 3 3 b2 4 SRkt e 1 iepr | 101.08.06 | 101, 09. 19 12000 B Mz
F
KK1011 |NRSL-101250 :;:ﬁ'fa‘:‘/%rﬂlii—? W F SEnktEsk e 1 iepr | 101, 08,23 | 101. 09. 26 12000 Ee Mz
i+
KK1011 |NRSL-101251 ;ﬁﬂ“iﬁrﬂ‘i—? ARl SRk e 1 e | 101.08.23 | 101. 09. 26 12000 Y MaT
s
KK1011 |NRSL-101252 ;ﬁﬂ‘iﬁr Rl B SRk e 1 e | 101.08.23 | 101. 09. 26 12000 Y MaT
T+
KK1011 [NRSL-101786 :;k'ffi}%!ﬂ“’i—? ERE i sEstagkE e 1 e | 101.09.06 | 101. 09. 26 12000 B Mg
T+
KK1011 |NRSL-101787 ;ﬁ’fi}ﬁiﬁi—; 7R SEnkEgk e 1 e | 101.09.06 | 101. 09. 26 12000 B FRoaTiE
1
KK1009 |NRSL-101246 ;—f‘;l PRI AfedF gk Ewir o @ | 101.08.31 | 101.09. 26 14000 B B 2
KK1009 |NRSL-101237 [* &l izt o A 'frP& Bk Baro @ | 101.08.31 | 101.09. 26 14000 B W 2
KK1004 |NRSL-101124 |~ 4% R TMFRRA R 100. 06. 18 | 101. 09. 27 9600 KR  H AL
o F
KK1004 |NRSL-101125 |-~ fi-& BRI FRLHFREARRTF L 100. 06. 18 | 101. 09. 27 9600 B T H AL
A
KK1004 |NRSL-101126 |~ A% R & F B EMFRRE LG L 100. 06. 18 | 101. 09. 27 9600 Y = H AL
A
KK1004 [NRSL-101263 KvP meter & FRIHFREARRF L 101.08.21 | 101.09. 27 9600 Y = H AL
A
KK1004 |NRSL-101264 KvP meter & F R I FRRE LT T 101.08.21 | 101. 09. 27 9600 Y = H AL
A
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KK1004 |NRSL-101265 KvP meter <= 1 %ﬂﬂ u'%;w{ag L%+ | 101.08.21 | 101. 09. 27 9600 & T+ WAL
KK1004 [NRSL-101266 KvP meter <= 1 |[#81 u'%/%‘&tt% ki3 +2 | 101.08.21 | 101.09. 27 9600 & T+ WAL
KK1004 |NRSL-101267 KvP meter & 1 %ﬂﬂrw'%vﬁf;{% sir3#2 | 101.08. 21 | 101. 09. 27 9600 & T+ WAL
KK1008 |NRSL-101225 |[¢ &+ i & B+ |- F?-‘},%??Jl_ﬁli; A EPSJ*?L 101.08.14 | 101.09. 27 9600 & W A
KK1009 |NRSL-101232 2 2 #F3ipic i 1 i‘?&%%f&%ﬁﬁ%@%‘%%ﬁ%% 101.08.31 | 101.10.01 14000 B E
¥
KK1005 |NRSL-101254 IBA PRC-05 tx & 1 |[Bzsay LF R 101.09.14 | 101.10. 01 9600 ES IR E
KK1005 [NRSL-101255 [[BA FC65-P +z 1 |[Bzsay LF 101.09.14 | 101.10. 01 9600 ES R E
KK1005 [NRSL-101180 PTW300-625 +< I |fBrR%s A2 101.08.09 | 101.10.04 9600 ES R E
KK1005 [NRSL-101181 PTW300-625 +z I |farR%s A 101.08.09 | 101.10.04 9600 ES R E
KK1005 |NRSL-101186 Standard Imaging 1 |ZaE%s 2ad 101.08.09 | 101.10.04 9600 B SRR E
KK1005 |NRSL-101187 Standard Imaging 1 |ZaE%s 2ad 101.08.09 | 101.10.04 9600 B SRR E
KK1009 |NRSL-101222 & Al #5dpirie s I |BrR%s A 101.08.31 | 101.10.04 14000 & R
KK1001 |NRSL-101256 EXRADIN A10 =i 1 Fl%ﬁ/%?fi[ﬁbz AABER%AL | 101.09.14 | 101.10. 05 9600 & R
Fr
KK1001 |NRSL-101257 EXRADIN Al2 +& 1 T\I%f/%“?%lﬁlé AABER%A | 101.09.14 | 101.10. 05 9600 & SRR E
e
KK1005 |NRSL-101258 EXRADIN Al2 +& 1 T\I%f/%“?ﬁlﬁlé AABER%A | 101.09.14 | 101.10. 05 9600 & SRR E

¥
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KK1001 |NRSL-101239 PTW TM30013 +z = I |% ﬁ‘ REWF A7 [ 101.09.14 | 101.10. 09 9600 B R
KK1005 [NRSL-101240 PTW TM30013 +& i I (AfF&F®%ig a2 101.09.14 | 101. 10. 09 9600 & SRR
KK1001 |NRSL-101261 PTW TM31010 +& i 1 |= ilt’ Fh3aaas 101.09.14 | 101.10.11 9600 B R
KK1008 |NRSL-10179 |* + itz e 1 |#371 ’l'%%&%ﬂm*ﬁ *2 | 101.08.13 | 101. 10. 24 9600 B B 4
KK1001 |[NRSL-101242 |PTW TW30013 t= & I |« frpﬁ Bk B o | 101.09.14 | 101. 10. 24 9600 & R
KK1001 |[NRSL-101243 |PTW TW30013 += & I |« frpﬁ Bk B o | 101.09.14 | 101. 10. 24 9600 & R
KK1008 [NRSL-101105 |¥ + W& Fier I 2?18 101.05.08 | 101.10.29 9600 B S A
KK1008 [NRSL-101339 ¢ + W f& Fier I |8+ dgefptses 2@ | 101.10.30 | 101. 10. 30 9600 B S A
KK1003 |NRSL-101312 |CT ’*’*’%ﬁ”*%«‘zﬁ 1| g ﬁ} fep A7 101.10.25 | 101.11.05 9600 B T H AL
KK1004 [NRSL-101313 |5* > ¥ 5aizie 1 &ij’vfr o F 101.10.25|101.11.05 9600 B T H 1
KK1004 [NRSL-101314 KvP meter & 1 &ij’vfr o F 101.10.25|101.11.05 9600 B T H A
KK1003 |NRSL-101362 |5 zie i 1|9 g 101.11.05 | 101.11.05 9600 & T H A
KK1003 [NRSL-101363 |58 zic 1P~ 101.11.05|101.11.05 9600 B T+ WAL
KK1008 [NRSL-101359 ¢ + W& E 4 1 |gprfidcs Ao P 101.11.05]101.11.08 9600 B o
KK1005 |[NRSL-101269 |IBA CCO1 & 1 HATE RALR)E AT 101.10.25 | 101.11.12 9600 5 o
KK1005 [NRSL-101270 |IBA FC65-P t& 1 *}’]i%”r%g:}%:ﬁi]_ﬁ]jé ufﬁfri;%r,z 101.10.25|101.11.12 9600 B 5k 7%
KK1005 [NRSL-101271 {IBA PRC-05 & 1 *}’]i%”r%g:}%:ﬁi]_ﬁ]jé ufﬁfri;%r,z 101.10.25|101.11.12 9600 B 5k 7%
KK1005 |[NRSL-101272 |IBA CC13 +& 1 #ﬁ%fr%gr},%ﬁil_ﬁ]jg ufﬁfri;%r,z 101.10.25|101.11.12 9600 B 5k 7%
KK1005 [NRSL-101273 [IBA CCI3 t& i 1 HATR AL A HATR IR 101.10.25|101.11.12 9600 B R E
KK1001 |NRSL-101277 [PTW TM30013 & i 1 |3fed 05005 107 101.10.30 | 101.11.13 9600 B R E
KK1005 |NRSL-101278 [PTW TM30013 & i 1 3o 05005 10 7 101.10.30 | 101.11.13 9600 B R E
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KK1001 [NRSL-101288 [PTW TM30013 +z & I [Afe¥ A &ECOx) > 7 [ 1011029 1011114 9600 |- & | %
KK1005 |NRSL-101289 [PTW TM30013 fx I [Afe¥ A &ECOx) > 7 | 1011029 1011114 | 9600 |- = | %
KK1001 |NRSL-101169 [ 37 te T TRRC Y 101.11.01 [ 101 11.16 | 9600 |- = | &=
KKI001 |NRSL-101170 [ 37t EY TRRCE N 101.11.01 [ 101 11.16 | 9600 |- = | w2
KKI001 |NRSL-101171 [#37te EY TRRCE N 101.11.01 [ 101 11.16 | 9600 |- = | #m
KKI001 |NRSL-101301 [Wellhofer FCO5P fei| 1 |4 ¥wpd tap 101.11.08 [ 101.11.23 | 9600 |- = | #km
KK1005 |NRSL-101302 [Wellhofer FCO5P fei| 1 |4 5wpd tap 101.11.08 [ 101.11.23 | 9600 |- & | sk
KK1001 |NRSL-101275 PTW TW30013 &2 1 a;f»; afrmeber (1011030 1011123 ] 5600 w | ERE
KK1003 |NRSL-101304 [T #4742 & 1 w% o> e | 101,09, 14| 101.10.24 | 9600 a | FHK
\’J
KK1004 |NRSL-101305 KvP meter f& 1 i,;ig;,ugawu;a;,; /¢ [ 101.09.14 [ 101.10.24 | 9600 PR Y T
KKI001 |NRSL-101309 PTW TN31010 &2 1 «L«fr%@:}%f‘i’aﬁ(s}l)éﬁ 101.11.08 [ 101.11.27 | 9600 w | ERE
KK1001 |NRSL-101310 PTW TW30013 &z 1 «Lfr%:}%%ﬂ?(ﬂf‘ 101.11.08 [ 101.11.27 | 9600 w | ERE
KK1005 |NRSL-101291 PTW TM30013 &z I [#sw w mpgaa [ 1011100 [ 101.12.03 | 9600 n | EmE
KK1001 |NRSL-101316 PTW TW30006 2 I [ggupiass 101.11.08 [ 101.12.03 | 9600 n | EWE
KK1009 |NRSL-101236 [£ 1 # 4t st I |EAFgeme« g2 | 1010831 101.12.03| 4000 |- | #m %
LREAFI
KK1001 |NRSL-101233 PTW TW30001 &z I |EAFArm2 < g2 | 1010114 101.12.03 | 9600 n | EmE
L RR A ?5}‘;@
KK1003 |NRSL-101329 [t ¥z 1 & I [prgpae(n) 2 101. 11.16 | 101.12.03 | 9600 w | FHE
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KK1009 |NRSL-101340 @ 354t vzte I o7 2ahFm 101.11. 15 | 101.12. 07 14000 B L
KK1008 |NRSL-101384 |* + %ﬁ ESSEEL I |FiEs 2y 101.12. 05 | 101.12. 07 9600 B L
KK1008 |NRSL-101384 |* =+ % & F 1L I |FiEs 2y 101.12. 05 | 101.12. 07 9600 B L
KK1008 |NRSL-101384 |* + f #& F 1< I |FiEs a7 101.12.05 | 101.12.07 9600 B i
KK1008 |NRSL-101384 |* + f #& F 1< I |FiEs a7 101.12.05 | 101.12.07 9600 B i
KK1008 |NRSL-101384 |* =+ # & H 1L I |FiEs a7 101.12.05 | 101.12.07 9600 B i
KK1008 |NRSL-101384 |* =+ ¥ & E 1L I |FiEs sy 101.12.05 | 101.12.07 9600 B B
KK1008 |NRSL-101384 |* + % & ¥ & I |FiEs sy 101.12.05 | 101.12.07 9600 B B
KK1008 |NRSL-101384 |* = ¥ & F 1L I |FiEs sy 101.12.05 | 101.12.07 9600 B B
KK1008 |NRSL-101384 |* + 1 & % < I |FiEs sy 101.12.05 | 101.12.07 9600 B B
KK1008 |NRSL-101384 |* + 1 & % < I |FiEsRaf 101.12.05 | 101.12.07 9600 B B
KK1008 |NRSL-101384 |* + % & F < I |FiEs sy 101.12.05 | 101.12.07 9600 B B
KK1008 |NRSL-101384 |* =+ % & F 1L I |FiEs a7 101.12. 05 | 101.12. 07 9600 B L
KK1001 |NRSL-101343 PTW TM30013 % & S LA 101.11.28 | 101.12. 13 9600 B R T
KK1005 |NRSL-101344 PTW TM30013 % & IR N Fhirg la? 101.11.28 | 101.12. 13 9600 B R
KK1001 |NRSL-101352 PTW TN30013 % & 1 & PEFF AP 101.11.28 | 101.12.13 9600 B R E
KK1005 |NRSL-101353 PTW TN30013 % & 1 & PEFF AP 101.11.28 | 101.12.13 9600 B R E
KK1001 |NRSL-101354 PTW TN30013 % & 1 & PEFF AP 101.11.28 | 101.12.13 9600 B R E
KK1005 |NRSL-101355 PTW TN30013 #& it 1 e PEFF AP 101.11.28 | 101.12.13 9600 B IR E
KK1009 NRSL-101318 [* 254t e ie 1 R St A B FFRIRF 101.11.15 | 101.12.13 14000 B B
F
KK1001 |NRSL-101325 PTW TM23343 t& it I Rz 8 FH e 101.11.15 | 101.12.13 9600 B R E
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K B b 7B

KK1005 |NRSL-101326 PTW TM23343 2t I @z« gggma 1001115 [101.12.13 | 9600 B | EWE
ES

KK1001 |NRSL-101319 PTW TN30013 =it I |’ quékg‘f%%%“ﬁ&%? 101.11.15 | 101.12.13 9600 I R
9

KK1005 |NRSL-101320 PTW TN30013 % & 1 R shﬁﬂ’%‘fj‘gﬁﬁl‘%“ﬁ&% 101.11.15|101.12.13 9600 I R E
[E9

KK1001 |NRSL-101321 PTW TN30013 &= IRz e c g Fgmapeg | 1011115 1 101.12. 13 9600 B 5k 7%
[E9

KK1005 |NRSL-101322 PTW TN30013 &= IRz e c g Fgmapeg | 1011115 1 101.12. 13 9600 B 5k 7%
[E9

KK1001 |NRSL-101323 PTW TN30013 4% & IRz e g g grngeg | 1011115 | 101.12.13 9600 B 5k %
3

KK1005 |NRSL-101324 PTW TN30013 4% & IRz x g g gmngeg | 1011115 | 101.12.13 9600 B 5k %
3

KK1003 |NRSL-101401 CT #5ag et it L |? g g i Frn 101.12.18 | 101.12. 18 9600 B T H AL

KK1009 |NRSL-101285 [¥' 3| #a st o I | kpgigmyaag 101.09.19 | 101.12.19 14000 B o

KK1001 |NRSL-101282 PTW TN30013 % s i bR 101.10.30 | 101.12.19 9600 B 5k 7

KK1005 |NRSL-101283 PTW TN30013 & s e BT 101.10.30 | 101.12.19 9600 B 5k 7 E

KK1005 |NRSL-101293 Standar Imge AISLter | 1 [ 385500 @ 101.10.30 | 101.12.19 9600 I R T

KK1009 |NRSL-101306 ¥ &l 5&ssie i I |« fr?%}%a;ﬂ?’iw}’ﬁ sy | 101,11, 15| 101.12. 19 14000 B B 2

KK1009 |NRSL-101307 P &l 58ssie I | fr%%:};;f;‘ﬁﬂ?%;}’ﬁ sy | 101,11, 15 | 101.12. 19 14000 B B 2
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KK1001 |NRSL-101296 PTW TN30013 % & I A fep&Emisy e | 10101115 101,12, 19 9600 B R
KK1005 |NRSL-101297 PTW TN30013 % & I Afe¥p&Euaimy e | 1011115 101,12, 19 9600 B R
KK1001 |NRSL-101360 PTW TN30013 % & 1 |« AeFRRERFF AP 101.11. 15 | 101.12. 19 9600 B R
KK1005 |NRSL-101361 PTW TN30013 % 1 |« AeF R RELFT P 101.11.15 [ 101.12.19 9600 B R E
KK1004 |NRSL-101337 [i* % #&@ P5dizic L I | Eflgs )@ 101.11.26 | 101.12.19 9600 B w 1
KK1004 |NRSL-101338 KvP meter & & I | EfIgsO)af 101.11.26 | 101.12.19 9600 B w 1
KK1001 |NRSL-101330 PTW TN30013 +& it 1 A2 A it Flx 101.11.26 | 101.12. 20 9600 B R E
KK1005 |NRSL-101331 PTW TN30013 +& it 1 A2 A it Flx 101.11.26 | 101.12. 20 9600 B IR E
KK1001 |NRSL-101332 PTW TN30013 +& it 1 A2 A it Flx 101.11.26 | 101.12. 20 9600 B R E
KK1005 |NRSL-101333 PTW TN30013 #& it 1 [pARE A s BAFe ik 101.11.26 | 101.12. 20 9600 B SRR E
&3+ 303 $ 3,336, 800
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G N e I e ) Y ot LA R PR

te B BHAR air kerma |,

2§ %8 | kkl001 [rate 1. 98E+03 5 ;/01[32?5 Co-60 |* 0t v| | |64 | 76 | 80 | 80| 70 | 80 | 450
R 2.30+04 mGy/h | '

b B BHAR air kerma |,

w & %5 |kkl002 |rate 6. 125400 3 ;/"l[f:’é?‘r’ gpo1ar |20t e |50 | 18 | 10| 7 |12 |17 |14 |3
R 1. 58E+03 mGy/h | '
X873 4§ air kerma rate ;%l[{p;?‘r) X-ray, 50 85 06

L8 fen |kk1003| 6108402 to ["K7E) v to 300 O v | freaer |18 | 9 |31 | 98 | 21 | 22 | 199 |k E
P 1. 51E403 mGy/h KV '
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X R § air kerma rate
RS G A 1 — 0 _ _
28 fer |Kk1004 102 §¥3+0?01KV 5/"1[{"2?5 ﬁvmé’oﬁfv 85'386 v| | |6 |10 |19 ] 25| 20 | 25 | 105
- . L 0, K= ~ .
a 5. 04E+03 mGy/h
, - absorbed dose
i;jyf kk1005 | Fate to water \%lp=051 . o0 185041 1 \oouesn | og | 29 | 31 | 39 | 48 | 67 | 242
L 5.50-04 & |% k=2] | .30 T
s 6. 4£-03 Gy/s
absorbed dose Sr-90,/Y~
o rate to tissue|,, _ - - g
REFE L 01006] 4288400 to |2teP90 STm90/Y=186.06) 1190 SR 1o gl e ko | g | j0s
ARl PR 4 98E+00 % k=21 (90 .30 B oh 50
* f‘;’:ﬁ'ﬂ' e
mGy/h T
source ambient
dose equivalent
NS rate, personal |, _ - 5oy s
‘H_fjjf kk1007 |dose equivalent?é[p 90 |Cimzo2 )\ 88. 01 \Y, i =R 4 3 2 0 0 0 9
bk ke rate 6. 41006 % k=21 |source .01 brig B
mSv/h to
1. 78E-04 mSv/h
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ambient dose
JEPT: cate. poroonal [5uip-05 g - |ss.12| | |1
Ci1l s 0L P~ - N . BB 2 * =
pea s | % dose cquivalentlt k2] for-2sz | ot || B2 DR] I 230 20 TG0 A
ratel. 44E-06 to source T
5. 83E-06 mSv/h
45241 ~ Single
activity per 45T~ 4% nuclide
BRI R unit mass  |[1%[p=95|-133 ~ 4% |85. 06 solution ,
oo |MEI009) C0pi05 1o [nk=2] <137 4| .30 | V| |source. | °® | 12 [ 18 |16 1 9 |22 1138 RAAE
5. 00E+05 Bg/ g -60 ~ 4% H A pga
-192 e
Se B ekl activity Single Single
,)/ 4 /}7/ 0 _ . ) .
EHIRE 100010 | 4148406 1o [LLP790 nuclide 18506 nuclide |y g g g g | g g
Bl i % k=21 |solution| .30 solution
8. 27E+09 Bq
k7 source source
L A
A Rk emission rate [ p=05 aigie 85 07 a & f
+# 53 | kk1011| 1. 00E+02/s to O/Okgz] surface 61 Vv E"Ti/)'?l(%ﬁ 35| 23 | 23 | 16 | 20 | 29 | 146 | %P #&
Rk 1. 00E+04/s | ' *ER
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©: A& R (FYI01)& 7% = Fle@em /£ 728 f o T AEREBF R ATFH - A A EREFARE 54
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A Zenti® 3 - APMP RI(I)-K1.1 Co-60 % 7 5.5 B 422¢ 4+ 8 Bl #cdp & &

gl VRS R T F) S (107 Gy/C)

APMPRI(I)-K1.1 +* %
YL NE 2571 PTW 30001 PTW 30013

(SN 3025) (SN 2340) (SN 0348)
DMSC (Thailand) 4.2037 4.8595 4.8804
BATAN (Indonesia) 4.2180 4.8760 4.8800
INER (Taiwan) 42187 4.8979 4.8986
ARPANSA (Australia) 4.2230 4.9040 4.9170
NRL (New Zealand) 4.2140 4.8640 4.8920
NIS (Egypt) 4.1750 4.8170 4.8450
NMIJ (Japan) 4.2170 4.9020 4.8929
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Aot 4 A F % 3 2 APMPRI(IID-S1 v & 0l %

BERE Studsvik 2222A (SN:2222.0519)

K bR Cf-252 Cf-252 (D,0) Am-Be

2Rl p 2012.04.05 2012.04.09 2012.04.01
126.8~209.9 29.89~37.86 7.58~12.54

¢ 3 %@ £ F(uSv/h) | (140, 160, 180 | (160, 170, 180 | (140, 160, 180
cm) cm) cm)

1 d BY FHEF R R

P L Ryl 1904 0.1695 0.4797

(cm”)

e F15 (uSv/counts) | 7.712x10™ 6.195x10™ 8.026x10™

Rk R FUJI NSN21012 (SN:R9HO0124T)

K bR Cf-252 Cf-252 (D,0) Am-Be

2Rl P ¥ 2012.04.05 2012.04.06 2012.04.02

182.8~243.6 29.89~37.86 10.92~14.564
¢ 3 EoH £ F (uSv/h) (130, 140, 150 | (160, 170, 180 | (130, 140, 150
cm) cm) cm)

1 d B¢ 3B F R

P S LR E T Ryl 0a, 2.5294 5.0004

(cm’)

¥ F]F (uSv/counts) 6.717x107 4.151x107 7.700x107
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A Lk E D

AF % EAE PTB (7 I-192 # € v 2 2 %

Year 2012
Description |Reference air kerma rate
Type Similar bilateral comparison
Participants (INER(Taiwan), PTB(Germany)
Pilot INER(Taiwan)
Results
Ir-192 source
INER PTB Ratio
mGy/h  |Uc(k=2)%| mGy/h |Uc(k=2)%]| INER/PTB | Uc(k=2)
Ir-192 35.82 1.7 36.31 2.5 0.987 0.030
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Radiation Measurements (® #4&)

Estimation the radiation dose and risk of digitalized mammography

Jeng-Hung Lee, Yi-Jen Liao, Jih-Hsiang Yeh, Meei-Shiow Lin, Shick-Kai Hung,
Ching-Hsiung Su, Shih-Ming Hsu., and Moon-Sing Lee

Abstract
Image quality of clinical mammography affects diagnosis efficiency. The higher
1mage resolution translates tohigh radiation dose and then received by patients;
therefore optimal operation parameters must be found to conform the “as low
asreasonably achievable” (ALARA) principle. In this study, breast phantoms
fromAmerican College of Radiology were used to measure radiation dose under
different exposure parameters and estimate optimal imaging parameters according
to image quality. The radiation dose measurement tools are including plate
1onization chambers, thermoluminescent dosimeters (TLDs), and
radiophotoluminescent glass dosimeters (RPLGDs). All other tube voltage peak
value measurements are in agreement with those measured from ionization chambers
except for 24 kVp measurements, which are underestimated when measured with TLD
and RPLGD. The differences of the measurement results from TLD and RPLGD compared
to those from ionization chambers are less than 5%. This study demonstrated that
the optimal operation parameters for mammography of American College of
Radiology are 30 kVp and47.7 mAs. Such imaging parameters result in 1.40 mGy
of mammary gland dose, 0.07mSv of effective dose and 3.5x10-6 risk of cancer

mortality.

Keywords: mammography, radiation dose, radiophotoluminescent glass

dosimeter, thermoluminescent dosimeter
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Applied Radiation and Isotopes 70 (2012) 1856 - 1859 (& % %)

Proficiency test for clearance mixed-nuclide samples

Chin-Hsien Yeh, Ming-Chen Yuan, Bor-Jing Chang
Institute of Nuclear Energy Research, No. 1000, Wunhua Road, Jiaan Village,

Longtan Township, Taoyuan County 32546, Taiwan, ROC

ABSTRACT

In 2010, the National Radiation Standard Laboratory held a proficiency test for
measurement and analysis of clearance mixed-nuclide samples. Two types of
samples, box-shape and drum-shape, containing 60Co and 137Cs mixed solutions
were measured by the participating laboratories and their results were then
compared with the reference values. Seven participants used plastic scintillator
counting systems and two participants used HPGe spectrometer systems to join
in this study, obtaining 40 measurement results. The evaluation results showed
that all the participants passed the requirements of this proficiency test, En%l,

and the discrepancy was between _25% and 50%.
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JOURNAL OF RADIOANALYTICAL AND NUCLEAR CHEMISTRY( = #4%#%)

Low-Level Radioactive Waste Measurement Comparison of Two Gamma-Ray Counting

Systems

Ping-Ji Huang*, Ming-Chen Yuan, Jyi-Lan Wuu, Chin-Hsien Yeh, Huang-Sheng Chiu
Institute of Nuclear Energy Research, No. 1000, Wunhua Road, Jiaan Village,
Longtan Township, Taoyuan County 32546, Taiwan, KOC

ABSTRACT

The activities of thirty-eight low-level radioactive waste drums were measured
using two different gamma-ray counting systems. One measurement protocol
involved positioning a single HPGe detector on a movable cart with a 90°
collimation angle to the observed item. In contrast, the second waste assay
system was configured with three HPGe detectors towards the sample drums in a
shielded counter cavity. Measurement results showed that these two scanning

systems gave similar results with a relative deviation below 15%.
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27th APMP General Assembly
DEC 04-10, 2011 p ##! =

LABORATORY REPORT
National Radiation Standard Laboratory

Institute of Nuclear Energy Research

(NRSL/INER), Taiwan, R.O.C.

Bor-Jing Chang, Ming-Chen Yuan, Jeng-Hung Lee and Chien-Hau Chu

ABSTRACT

NRSL/INER has developed 15 measurement standards covering photon, beta, neutron
and radioactivity and all of them successfully passed accreditation of the TAF
(Taiwan Accreditation Foundation). NRSL/INER provided dosimetry and
radioactivity standards traceability for the fields of radiation protection and
medical exposure in Taiwan. In response to the “Standards for Medical Exposure
Quality Assurance” enacted on July 1, 2005 by the Atomic Energy Council (AEC)
of Taiwan, NRSL/INER provided calibration traceability of medical ionization
chambers for air kerma in Co-60, absorbed dose to water, mammography kVp meter
and ion chamber calibration services in mammography and computed tomography
X-rays beam qualities as well as high dose rate (HDR) well-type chambers used

in brachytherapy and dose calibrators used in nuclear medicine.
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ICRS-12 & RPSD-2012
Sept. 02-07

Japan

ESTABLISHMENT OF DOSE AREA PRODUCT CALIBRATION SYSTEM

Tseng-Te Huang, Jeng-Hung Lee, Shi-Hwa Su

Institute of Nuclear Energy Research, Taoyuan, Taiwan (R.0.C.)

ABSTRACT

Dose area product (DAP) is an useful quantity for diagnostic X-ray
examination, which consists of two factors, the entrance surface dose
and the field size, capable of reflecting the actual health risks.
The purpose of this study is to establish the primary standard of

DAP, which can be used for dose-tracing back in Taiwan.

76



The 45th Annual Meeting of TWSRT
The 19th East Asia Conference of Radiological Technologists (EACRT)
101#3% 10-11p » A7 A3z f <

Calculation of well-type ionization chamber calibration factor and

stability evaluation

Wei-Han Chu 'Jeng-Hung Lee 'Ming-Tsung Hsieh ‘Yi-Chen Liu
ABSTRACT

The source calibration procedure 1s a main component of the quality assurance
program recommended for the HDR brachytherapy, and a source calibration in the
hospital should be performed each time a new HDR source is installed for use
in clinical routine.

[t can be concluded that the reference air kerma rate factors between these

192

two well-type chambers for HDR “Ir source have not been changed and are in good
agreement. INER could provide accurate brachytherapy dosimetry traceability in

Taiwan.
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28th APMP General Assembly
NOV. 24-30, 2012 ‘=& ff = &%
LABORATORY REPORT
National Radiation Standard Laboratory

Institute of Nuclear Energy Research

(NRSL/INER), Taiwan, R.O.C.

Bor-Jing Chang, Ming-Chen Yuan, Jeng-Hung Lee and Chien-Hau Chu

ABSTRACT

NRSL/INER has developed 15 measurement standards covering photon, beta, neutron
and radioactivity and all of them successfully passed accreditation of the TAF
(Taiwan Accreditation Foundation). NRSL/INER provided dosimetry and
radioactivity standards traceability for the fields of radiation protection and
medical exposure in Taiwan. In response to the “Standards for Medical Exposure
Quality Assurance” enacted on July 1, 2005 by the Atomic Energy Council (AEC)
of Taiwan, NRSL/INER provided calibration traceability of medical ionization
chambers for air kerma in Co-60, absorbed dose to water, mammography kVp meter
and ion chamber calibration services in mammography and computed tomography
X-rays beam qualities as well as high dose rate (HDR) well-type chambers used
in brachytherapy and dose calibrators used in nuclear medicine.

NRSL/INER has developed and set up several techniques concerning the primary
standard of high-dose-rate Ir-192 brachytherapy source, a new Co-60 facility
with 295 TBq source for the graphite calorimeter, the triple to double
coincidence ratio (TDCR) method for Sr-90 activity standardization, and Monte

Carlo calculations in 2012.
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28th APMP General Assembly
NOV. 24-30, 2012 =& jf = &%
APMP Key Comparison Report of absorbed dose to water for “Co
(APMP. RI(I)-K4)
J. H. Lee®, B. J. Chang®, D. Butler’, D. Webb’, A. Krauss’, N. Saito®, D.T. Burns’,
M. Bero®, A. K. Mahant®, C. T. Budiantari‘, S. Srimanoroth’, K. J. Chun,
Y. D. Yang', N. E. Khaled ’, T. B. Kadni', Z. Msimang", J. Laban’

‘Atomic Energy Commission, Damascus, Syria
"Australian Radiation Protection and Nuclear Safety Agency, Yallambie, Australia
‘Bhabha Atomic Research Centre, Mumbai, India
‘National Atomic Energy Agency (BATAN), Jakarta, Indonesia
‘Bureau International de Poids et Mesures, Sevres
"Department of Medical Sciences, Nonthaburi, Thailand
“Institute of Nuclear Energy Research, , Longtan, Taiwan
"Korea Research Institute of Standards and Science, Vusong, Korea
‘National Institute of Metroloy, Beojong, China
‘National Institute for Standards, Giza, Egypt
*National Metrology Institute of Japan, Tsukuba, Japan
‘Malaysian Nuclear Agency (Nuclear Malaysia), Kajang, Malaysia
"National Metrology I[nstitute of South Africa, Pretoria, South Africa
"National Radiation Laboratory, Christchurch, New Zealand

°Physikalisch Technische Bundesanstalt, Braunschweig, Germany

Abstract

The APMP/TCRI Dosimetry Working Group performed the APMP. RI(I)-K4 key comparison
of absorbed dose to water for “Co between 2009 and 2010. Fourteen national
metrology institutes (NMIs) took part in the comparison. Three commercial cavity
1onization chambers were used as transfer instruments and circulated among the
participants. The results showed that the maximum difference between the
participants and the BIPM, evaluated using the comparison data of the linking

laboratories ARPANSA, PTB and NMIJ, was less than 0.5% within the expanded
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uncertainty of the reference value. The degrees of equivalence for the
participants were presented and this comparison verifies the calibration

capabilities of the participating laboratories.
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