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A 21 50 2% 8

A6 A2AH

:38°C+2°C

43z SEhAIE
ERL:
FUA
AR

: 9 m Max.

: 14 kg Max.

: 14 kg Max.

1 800 °C + 50 °C

A A#2009-37%

AASE: FA Y
Rk
ok
FEA

50 mo/h(7E)
: 10 000 kg Max,
: 10 000 kg Max.
: 6 kg Max.

A47x: GBI F

flom2HirH | oiNofNofin: | rloohlofugl | rlo
bl 0. O Jofofofiy | Mol |

;9 m Max.
: 1 m Max.
: 2 MPa Max.
c800°C+X0°C

TAEA Safety
Standard Series
No. TS-R-1:2005

Regulations for the Safe Transport of Radioactive Material

Para 705: Impact test
Para 706: Percussion test
Para 707: Bending test
Para 708: Heat test

: 9 m Max.

: 14 kg Max.

: 14 kg Max.

: 800 °C + 50 °C

Para 721: Water spray test
Para 722: Free drop test
Para 723: Stacking test
Para 724: Penetration test

;50 mh(Z95h
: 10 000 kg Max.
: 10 000 kg Max.
: 6 kg Max.

Para 727: Mechanical test

Para 728: Thermal test

Para 729: Water immersion test

Para 730: Enhanced water immersion test

: 9 m Max.

: 800 C+ 200 °C
: 150 kPa Max.
: 2 MPa Max.

Para 664: Environmental test

rlo | 20u0rto by |ofobiofiid: | rlooiNof ki
bt | BB 1O, | ofofam-y | oo O

:38°C+2°C

w5 10 CFR
Part 71:2005

CKAGING AND
RADIOACTIVE MATERIAL

TRANSPORTATION

71.71: Heat test,
Cold test

Water spray test
Drop test
Compression test
Penetration test

:38°C+2°C
-0 °C + 2 °C
¢ 50 mh(7Z9E)
: 9 m Max.
: 10 000 kg Max.
: 6 kg Max.

71.73: Free drop test
Puncture test
Thermal test
Immersion test

;9 m Max.
11 m Max.

71.75: Impact test
Percussion test
Bending test

Heat test

rloolioli 4k | z2clokie ir | olitofi iy mxrlorie
Friofol 0, | 18412 O | ool @.¥ bl 1
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w20 kg Max.
3

N14.5:

Radioactive Materials - Leakage Tests on Packages for
Shipment

A.5.1 : Gas pressure drop test

A.52 : Gas pressure rise test

A54, AS5S5 : Evacuated envelope gas test

A.5.6 : Vacuum bubble test

A.5.8 : Tracer gas test - Sniffer technique

ISO 12807:1996

Safe transport of radioactive materials - Leakage testing on
packages

A3.1 : Gas pressure drop test

AL

A3.2 : Gas pressure rise test

AFALE

A34, A3.5 : Evacuated envelope test

A

A4.1.42 : Vacuum bubble test

kg 15
kPa Max.

A.43 : Tracer gas test(sniffer technique)

AGAe

ISO 9978:1992

Radiation protection - Sealed radioactive sowrces - Leak
test methods

6.2.1 : Vacuum bubble test

NFAE

6.2.4 : Liquid nitrogen bubble test

gAY

ISO 2919:1999

Radiation protection - Sealed radioactive sources - General
requirements and classification

7.2 : Temperature test

7.3 : External pressure fest

7.4 : Impact test

7.6 : Puncture test
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1SO 3999:2004

Radiation protection - Apparatus for industrial gamma
radiography - Specification for performance, design and
tests

6.4.6, 6.6.1 : Shock-resistance test

A ol

6.6.1, 6.7.2 : Crushing and bending tests

AGALY g

6.5, 6.6.3, 6.74 : Tensile test

sl% 1 000 N

ks

01018. 23, 142

He

4

MDR-PT-07001

Fardda =g AR

MDR-XGN-03032

ddshdA JsAE AH

MDR-XGN-08033

JARARA 5440 A7

%) ¥}&E ;40 mm Max.
= wFs¥ : 40 mm Max.

A4S FATE

02. 3otAE

02007. WAL EA

FAUE

+49

ARL/TR040:1981

scintillation counting

Radium-226 in environmental samples by the use of liquid

ASTM C 697-04 |Plutonium Isofopic Analysis by Mass Spectrometry
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ASTM C 761-04

Determination of Metallic Impurities by ICP-AES

(0.1~100) ug/g

ASTM C 1108-06

Plutonium by Controlled-Potential Coulometry

(5~10) mg/g

ASTM C 1205-02

Radiochemical Determination of Americium-241 in Soil by
Alpha Spectrometry

> 0.005 Bg/g

1267-06

Uranium by Iron(l) Reduction in  FPhosphoric Acid
Followed by Chromiom{VI) Titration in the Presence off
Vanadium

(20 ~50) mg/g

1284-05

Tlectrodeposition of the Actinides for Alpha Spectrometry

> 0.005 Bq/g

1287-03

Determination of Impurities in Nuclear Grade Uranium
Compounds by Inductively Coupled Plasma Mass
Spectrometry

> 100 ug/g

1387-03

Determination of Technetium-99 in Soil

> 1 Bg/g

1402-04

High-Resolution Gamma-Ray Spectrometry of Soil Samples

> 0.1 Ba/g

Isotopic Analysis of Hydrolyzed Uranium Hexafluoride and
Uranyl Nitrate Solutions by Thermal Ionization Mass
Spectrometry

1J-235(0.1%
~5%)

Determination of Total Hydrogen Content of Uranium
Oxide Powders and Pellets by Carrier Gas Extraction

(0.05~200) pg/g

1474-06

Analysis of Isotopic Composition of Uranism in
Nuclear-Grade Fuel Material by Quadrupole Inductively
Coupled Plasma-Mass Spectrometry

> 0.1 ug/g

1507-06

Radiochemical Determination of Strontium-90 in Soil

> 0.004 Ba/g

1125-05

Electrical Conductivity and Resistivity of Water

(10 ~200000)
uS/em

1293-05

pH of Water

(0~14) pH

3082-03

Boron in Water

(0.1~1) pg/mL

3648-03

Measurement of Radioactivity

> 0.2 Bg/g
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ASTM D 364906

High-Resolution Gamma-Ray Spectrometry of Waier

{0.4~40) Bq

ASTM D 3865-02

Plutonivm in Water

>0.01 Bg/L

ASTM D 4922-01

Determination of Radioactive Iron in Water

> 74E-3 Bg/mL

ASTM D 5072-98

Radon in Drinking Water

> 0.4 Bg/mL

ASTM D 5174-02

Trace Uranium in Water by Pulsed-Laser Phosphorimetry

> (.05 pg/mL

ASTM D 5673-05

Elements in Water by Inductively Coupled Plasma-Mass
Spectrometry

(0.02~5.0) pg/L

ASTM E 203-01

Water Using Volumetric Karl Fischer Titration

0.1%~100%

ASTM E 217-85

Uranium by Controlled-Potential Coulometry

>0.05 ng

ASTM E 321-005

Atom Percent Fission in Uranium and Plutonium
Fuel(Neodymium-148 Method)

0%~ 50% of Pu

DP-MS-77-77:1978

Light Water Reactor fuel Dissclution

Studies of Voloxidized Fuel

Reprocessing;

>1 Bq

DP-MS-78-7:1978

Radiochemical Determination of Carbon-14 in Radioactive
Wastes

>1 Bq

EPA 900.0:1999

Gross alpha and gross beta radioactivity in drinking
water

>3 pCi/L

EPA 901.1:1999

Gamma emitting radionuclides in drinking water

(10~20) pCi/L

EPA 903.1:1999

Radium-226 in drinking water: Radon emanation

technique

> 5 pCi/L

EPA 905.0:1999

Radioactive strontium in drinking water

> 2 pCi/L

EPA 906.0:1999

Tritium in drinking water

> 1 pCi/L

EPA p.9(EMSL-CI):
1976

Radiochemical determination of Iodine in radioactive
wastes

> 0.03 Bq

ET FEW01:2003

Determination of Iron-55 in water

> 0.5 Bq

ET NIWO01:2003

Determination of Ni-63/59 in water

> 0.5 Bq

HASL-300 A-01-R:
1997

Gross alpha activity in radioactive wastes

>5 pCi/L,

HASL-300 Fe-01-RC:
1997

Iron in aqueous
scintillation analysis

samples-Dual DPM  mode liquid

>0.5 Bg

HASL-300 G-02:1997

Radiochemical determination of Cm-242 and Cm-244 in
radioactive wastes

> 0.1 Bq

HASL-300 Pu-02-RC:
1997

Plutonium in radioactive wastes

> 0.1 Bq

HASYL-300 Sr-03-RC:
1997

Strontium-90 in environmental matrices

> 2 pCi/L

HASL-300 Tc-01-RC:
1997

Technetium in water

> 0.01 Bq

HASL E-Cs-01-02:
1998

Radiochemical determination of Cesium-137

> 0.01 Bq
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Determination of uranjum i reactor fuel solutions and in
ISO 7097-1:2004 uranium product solutions - Tron(I} sulfate
reduction/potassium dichromate oxidation titrimetric method

Determination of the isotopic and elemental uranium and
ISO 8299:2003 plutonium concentrations of nuclear materials in nitric acid] U-235(0.1% ~ 5%)
solutions by thermal-ionization mass spectrometry

Measurement of gross alpha activity in non-saline water -

Thick solution method > 1 ngg

ISC 9696:1992

ISO 9697:1992 Measurement of gross beta activity in non-saline water > 5 pCi/L

Determination of tritium activity concentration - Liquid

- .
scintillation counting method 1 pCilk

ISO 9698:1989

Determination of the activity concentration of radionuclides

by high resolution gamma-ray spectrometry > 0.01 Bg

ISO 10703:1997

ISO 12183:2005 Controlled-potential coulometric assay of plutonium {(5~10) mg/g

Determination of Gd»Q; content in gadolinium fuel blends
and gadolinium fuel pellets by atomic emission
spectrometry  using an inductively coupled plasma
source(ICP-AES)

1SO 16796:2004 (1~10) mglg

The scaling factor method to determine the radioactivity
ISO 21238:2007 of low and intermediate level radicactive waste packages > 1 Bq
generated at nuclear power plant

KS M 0011:2008 | <899 pH S0 (0~14) pH

T 5 - E=Y s 9
KS 1 9696:2007 | % Pe ZAWW (A & L

KS 1 9697:2007 d.dRo] g &9 #epiails A > 5 pCi/L
KS 1 ISO 9698:2008 Em 2RO ANGAE) > 0.01 Bq
of ol& wWALA SFe WHAbe

KS I SO 10703:2008 > (.01 Bq

LANL ER-120-1992 iaa(::‘;)schemlcal determination of Am-241 in radicactive > 0.1 Bq

PNL ALO-472:1991 Rac.lloch‘emlcal determination of Nb-93m and Nb-94 in > 0.5 Bq
radioactive wastes
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Science
Agency
Vol.

Japan
Technology
Manual  Series
1:1979

Test method for gross beta

Gross alpha: > 0.1
Byg/L

EMSL-LV-053%-17:199
9

Radiochemical analytical
environmental samples

procedures for analysis

High: 5x10°

counts/min

ESSAP-AP 1:2001

Gross alpha and beta for various matrices

Gross alpha: > 0.1
Bq/L

HASL-3¢0
U-04-RC:1997

Uranium in biological and environmental material

LLD
6.7x10™
min for “*U
6.7x10°  Bq/400
min for 2°U
3.2x10°  Bq/400
min for 2*U

Bq/400

HASL-320
Pu-02-RC:1997

Plutonium in soil samples

LLD
1 mBg/400 min

HASLS-320
Pu-10-RC:1997

Plutonium in water

LLD
0.60 mBg/400 min

B ASL-329
Pu-11-RC:1997

Plutonium purification - ion exchange technique

LLD
1 mBg/400 min

ARL/TR040:1981

An analytical method for radium-226 in environmental

samples by the use of liquid scintillation counting

> 0.005 Bg

ASTM D 5072-98

Standard Test Method for Radon in Drinking Water

> 0.04 Bq/L

HASL-30
Sr-02-RC:1997

Strontium-90

LLD
0.007 Bg/400 min

HASTL -
Sr-03-RC:1997

Strontium-90 in envircmmental matrices

LLD
0.007 Bg/406 min

HASL -
Sr-05-RC:2001

Strontium-90 in environmental water samples

LLD
0.007 Bg/400 min

HASL -
Te-01-RC:1997

Technetium-99 in water and vegetation

LLD
6.7 mBg/1000 sec

HASTL -
*H-02-RC:1997

Tritium in water - alkaline electroysis

LLD
8 mBqg/100 min

HASL -
*H-04-RC:1997

Tritium in Water - liquid scintillation counting

1LD
0.007 Bg/400 min
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GAU/RC/2022:2005 Analysis of total tritium and total C-14 in solid samples |Tritium : 0.0934

Bglg ~ 237,000

Ba/g

C-14 0.0299

Bg/s ~ 1,500

Ba/g

GAU/RC/2023:2005

Determination of Fe-55 and Ni-63 in effluents, smears and
other low-Fe samples

0.5 Bg/g ~ 2000
By/g

HASLS-300

Gamma radioassay in environmental samples

Count rates< 2000

Beta-Emitting Radionuclides in Foodstuffs

Ga-01-R:1997 counts/sec
" 6
IEC 61452:1995 Megsuremf:nt of Qam{na—Ray Emission Rates .of 0.002 Bq ~ 10
Radionuclides-Calibration and Use of Germanium Spec. Bq
American National Standard for Calibration and Use of 0.002 Ba ~ 10°
ANSI N42.12:1999 Germanium Spectrometers for Measurement of B q
‘ Gamma-Ray Emission Rates of Radionuclides q
Radiation Protection Instrumentation - Portable ]l;/i au};;gm]l% 0B }EW
IEC 61562:2001 Equipment for Measuring Specific Activity of und. AKE
Minimum upper

bound: 10° Bg/kg

ASTM C
1402-98:1998

Standard Guide for High-Resolution Gamma-Ray
Spectrometry of Soil Samples

0.1 Bq ~ 10° Bq

ISO 10703:1997

Determination of the activity concentration of
radionuclides by high resolution gamma-ray
spectrometry

1 Bq ~ 10* Bq

_ Al =
FANE F24 1889
= 1._71]
ASTM E 228-06 Standard Test Method for Linear Thermal Expansion of] 10 m

Solid Materials With a Push-Rod Dilatometer
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Standard Test Method for Thermal Diffusivity by the| =

ASTM E 1461-07 Flash Method
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Tads 2+

IAEA-TECDOC-564:1990! Neutron activation analysis(Operation)

TAEA-TECDOC-1218:200

1 Neutron activation analysis(QA/QC)

Ir
= .
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CERTTII

Name of Laboratory : Korea Atomic Energy Research Institute

Representative :  Jung, Youn-Ho

Address of Headquarters : 1045, Daedeok-daero(150, Deokjin-dong),
Yuseong-gu, Daejeon, Korea

Address of Laboratory : 1045, Daedeok-daero{(150, Deokjin-dong),
Yuseong-gu, Daejeon, Korea

Duration : June 28, 2011 ~ June 27, 2015

Scope of Accreditation
(Scope of Accreditation is described in the accompanying Annex)

This testing laboratory is accredited in accordance with the
recognized International Standard ISO/MEC 17025 : 2005. This
accreditation demonstrates technical competence for a defined scope
and the operation of a laboratory quality management system (refer to

joint ISO-ILAC-IAF Communique dated 8 January 2009).

June 28, 2011

Administrator,
Korea Laboratory Accreditation Scheme(KOLAS)
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<Fuel Cycle System Engineering Techmology Development Division>

01. Mechanical Test

01012. Mechanical component

Test Method

Standard Designation

Test range or
detection limnit

KOREA MEST
Notice 2009-37
2009

Regulation for the safe transport of radicactive material

A.26 Heat test

Temp. : 38 °C + 2 °C

A.A43 Tmpact test
Percussion test
Bending test
Heat test

Height : 9 m Max.

Weight : 1.4 kg Max.
Weight : 1.4 kg Max.
Temp. : 800 °C+30 °C

A.45 Water spray test
Drop test

Stacking test
Penetration: test

Spray : 50 mm/h
Weight : 10 000 kg Max
Weight : 10 000 kg Max
Weight : 6 kg Max.

A.47 Drop test
Puncture test

Water Immersion test
Thermal test

Height : 9 m Max.
Height : 1 m Max.
Pressure : 2 MPa Max
Temp. : 80°C+200°C

JAEA Safety
Standard Series
No. TS-R-1:2005

Regulations for the Safe Transport of Radioactive Material

Para
Para
Para
Para

705: Impact test
706: Percussion test
707:. Bending test
708: Heat test

Height : 9 m Max.

Weight : 1.4 kg Max.
Weight : 1.4 kg Max.
Temp. : 0°C+ 50C

Water spray test
Free drop test
Stacking test
Penetration test

721:
722:
723:
724:

Para
Para
Para
Para

50 mm/h

: 10 000 kg Mex.
Weight : 10 000 kg Max.
Weight : 6 kg Max.

Spray :
Weight

Para 727:
Para 728:
Para 729:
Para 730:

Mechanical test

Thermal test

Water immersion test
Enhanced water immersion test

Height : 9 m Max.

Temp : 80°C+ 20°C
Pressure : 130 kPa Max
Pressure : 2 MPa Max.

Para 664: Environmental test

Temp. : 38°C+2°C

Us 10 CFR
Part 71:2005

PACKAGING AND
RADIOACTIVE MATERIAL

TRANSPORTATION OF

71.71. Heat test
Cold test

Water spray test
Drop test
Compression test
Penetration test

Weight : 10 000 kg M
Weight : 6 kg Max.

71.73: Free drop test
Puncture test
Thermal test
Immersion test

Height : 9 m Max.
Height : 1 m Max.
Temp. : L IC
Pressure : 2 MPa Max

71.75: Impact test
Percussion test
Bending test

Heat fest

Height : 9 m Max.

Weight : 1.4 kg Max.
Weight : 1.4 kg Max.
Temp. : 0C+2A0C
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01012. Mechanical component

Test Method

Standard Designation

Test range or
detection limit

KOREA MEST
Notice 2009-37
2009

Standard for production of radioisotopes, ets.

A4.12 Thermal test
External pressure test

Bending test
Heat test

Temp: 40 °C~ 88X °C
Pressure: 25 kPa ~
170 MPa
Weight: 20 kg Max.
Weight: 1 kg Max.

N14.5:

Radioactive Materials - Leakage Tests on Packages for Shiproent

A.5.1 : Gas pressure drop test

A.52 : Gas pressure rise test

A.5.4, A5.5 : Evacuvated envelope gas test

A.5.6 : Vacuum bubble test

Pressure: 15
25 kPa Max.

A.5.8 : Tracer gas test - Sniffer technique

ISO 12807:1996

Safe transport of radioactive materials - Leakape testing on packages

A3.1 1 Gas pressure drop test

A32 : Gas pres.sure rise test

A34, A3.5 : Evacuated envelope test

A4.14.2 : Vacuum bubble test

Pressure: 15
25 kPa Max.

A43 : Tracer gas test(sniffer technique)

ISO 9978:1992

Radiation protection - Sealed radioactive sources - Leak
test methods

6.2.1 : Vacuum bubble test

6.2.4 : Liquid nitrogen bubble test

ISO 2919:1999

Radiation protection - Sealed radioactive sources - (General
requirements and classification

7.2 : Temperature test

Temp: -40 °C ~ 800
°C

7.3 : External pressure test

Pressyre: 25 kPa ~
176 MPa

7.4 : Impact test

Weight : 20 kg Max.

7.6 : Puncture test

Weight : 1 kg Max.

ISO 3999:2004

Radiation protection - Apparatus for industrial gamma
radiography - Specification for performance, design and tests

6.4.6, 6.6.1 : Shock-resistance test

6.6.1, 6.7.2 : Crushing and bending tests

6.5, 6.6.3, 6.7.4 : Tensile test

Load : 1 000 N
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<Innovative Nuclear Fuel Division>

01. Mechanical Test

(1018. Electric generation, Nuclear

Test range or
detection limit

Test Method Standard Designation

. lateral : 40 mm Max.
MDR-PT-07001 Fuel assembly bending test axial - 40 kKN Max.

excitation foree : 90 N Max.

R S anplitude © 30 mm Max.
MDR-XGN-08032 Fuel assembly vibration test . e : 60 TE
Mix

Jateral : 40 mm Max.

MDR-XGN-08033 Fuel assembly impact test axial - 40 mm Max.

<Nuclear Chemistry Research Division>

02. Chemical Test

02007. Radioactive Material

_ . ) Test range or
Test Method Standard Designation . ..
detection limit
ARL/TR040:1981 Radium-226 in environmental samples by the use of liguid > 1 pCilL
scintillation counting
ASTM C 697-04 |Phitonium Isotopic Analysis by Mass Spectrometry > 0.1 ng/g
ASTM C 761-04 {Determination of Metallic Impurities by ICP-AES (0.1 ~100) ug/g
ASTM C 1108-06 [Plutonium by Controfled-Potential Coulometry {5~10) mg/g
ASTM C 1205-02 Radiochemical Determination of Americium-241 in Soil by > 0.005 Bq/g

Alpha Spectrometry

Uranium by Iron(IT) Reduction in Phosphoric Acid Followed (20 ~50) me/
by Chromium{VI) Titration in the Presence of Vanadium g

ASTM C 1267-06

ASTM C 1284-05 |Electrodeposition of the Actinides for Alpha Spectrometry > 0.005 Bg/g
Determination of Impurities in Nuclear Grade Uranium

ASTM C 1287-03 |Compounds by Inductively Coupled Plasma Mass > 100 pg/g
Spectrometry

ASTM C 1387-03 [Determination of Technetium-99 in Soil > 1 Bg/g

ASTM C 1402-04 |High-Resolution Gamma-Ray Spectrometry of Soil Samples > 0.1 Bg/g
Isotopic Analysis of Hydrolyzed Uranium Hexafluoride U235 (0.1%

ASTM C 1413-05 land Uranyl Nitrate Solutions by Thermal lonization Mass 5% ’
Spectrometry °
Determination of Total Hydrogen Content of Uranium (0.05~200) ug/e

ASTM C 1457-05 [ i4e Powders and Pellets by Carrier Gas Extraction
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02007. Radioactive Material

Test Method

Standard Designation

Test range or
detection limit

Analysis of Isotopic Composition of Uranium in

ASTM C 1474-06 |Nuclear-Grade Fuel Material by Quadrupole Inductively > 0.1 pg/e
Coupled Plasma-Mass Spectrometry
ASTM C 1507-06 |Radiochemical Determination of Strontium-90 in Soil > 0.004 Byg/g
ASTM D 1125-05 Electrical Conductivity and Resistivity of Water (10:1‘%?(?1?100)
ASTM D 1293-05 |pH of Water (0~14) pH
ASTM D 3082-03 Boron in Water (0.1 ~1) ng/mL
ASTM D 3648-03 \Measurement of Radioactivity > 0.2 Bqg/g
ASTM D 3649-06 [High-Resolution Gamma-Ray Spectrometry of Water (0.4~40) Bq
ASTM Id 3865-02 |Plutonium in Water > 0.01 Bqg/L

ASTM D 4922-01

Determination of Radioactive Iron in Water

> 7.4E-3 Bg/mL

ASTM D 5072-98

Radon in Drinking Water

> 0.4 Bg/mL

ASTM D 5174-02 |Trace Uranium in Water by Puised-Laser Phosphorimetry > 005 pg/mL
s |Flements in Water by Inductively Coupled Plasma-Mass N
ASTM D 5673-05 Spectrometry {0.02~5.0) ng/L
ASTM E 203-01 |Water Using Volumetric Kar]l Fischer Titration 0.1%~100%
ASTM E 217-85 |Uranium by Conirolled-Potential Coulometry > 0.05 ng
Atom Percent Fission in Uranium and Plutonium
ASTM E 321-005 Fuel(Neodymium-148 Method) 0%~ 350% of Pu
ET FEWO01:2003 [Determination of Iron-55 in water > 0.5 Bq
ET NIW01:2003 |Determination of Ni-63/59 in water > 0.5 By
A%?—SI{;~31()9%7 Gross alpha activity in radioactive wastes > 5 pCi/lL
HASL-3060 Iron in aqueous samples - Dual-DPM mode fiquid > 05 B
Fe-01-RC: 1997 |scintillation analysis = B4
. Light Water Reactor fuel Reprocessing; Dissolution Studies
DP-MS-TT-T1:1978 |5V oloxidized Fuel > 1Bq

DP-MS-78-7:1978

Radiochemical Determination of Carbon-14 in Radioactive
Wastes

> 1 Bg

EPA 900.0:1999

Gross alpha and gross beta radioactivity in drinking water

> 3 pCilL

EPA 901.1:1999

Gamma emitting radionuclides in drinking water

(10 ~20) pCi/L

EPA 903.1:1999

Radium-226 in drinking water: Radon emanation technique

> 5 pCi/L

EPA $05.0:1999

Radioactive strontium in drinking water

> 2 pCiL

EPA 906.0:1999

> 1 pCi/L

Tritium in drinking water
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02007. Radioactive Material

Test Method

Standard Designation

Test range or
detection Hmit

EPAp.9(EMSL-CI):
1976

Radiochemical determination of lodine in radioactive wastes

> 0.03 Bq

HASL-300
G-02:1997

Radiochemical determination of Cm-242 and Cm-244 in
radiocactive wastes

> 0.1 Bq

s HASL-300
H-04-RC: 1997

Tritium in water - liquid scintillation counting

> 1 pCi/lL

HASL-300
Pu-02-RC: 1997

Plutonium in radioactive wastes

> 0.1 Bg

HASL-300
Sr-03-RC: 1997

Strontium-90 in envirommental matrices

> 2 pCilL

HASL-300
Te-01-RC: 1997

Technetium in water

> 0.01 Bq

HASL E-Cs-01-02:
1998

Radiochemical determination of Cesium-137

> 0.01 Bg

ISO 7097-1:2004

Determination of uranium in reactor fiel solutions and in
uranium product selutions - Iron{Il) sulfate
reduction/potassium dichromate oxidation titrimetric method

> 15 mg

ISO 8299:2005

Determination of the isotopic and elemental uranium and
plutonium concentrations of nuclear materials in nitric acid
solutions by thermal-ionization mass spectrometry

U-235(0.1% -~ 5%)

ISO 9696:1992

Measurement of gross alpha activity in non-saline water -
Thick solution method

> 1 ugle

ISO 9697:1992

Measurement of gross beta activity in non-saline water

> 5 pCilL

ISO 9698:1%89

Determination of tritivim activity concentration - Liquid
scintillation counting method

> 1 pCGi/L

ISO 10703:1997

Determination of the activity concentration of radionuclides
by high resolution gamma-ray spectrometry

> 0.01 Bq

ISO 12183:2005

Controlled-potential coulometric assay of plutonium

(5~10) mg/g

ISO 16796:2004

Determination of Gd.O; content in gadolinium fuel blends
and gadolinium fuel pellets by atomic emission spectrometry
using an inductively coupled plasma source(ICP-AES)

(1~10) mg/g

ISO 21238:2007

The scaling factor method to determine the radioactivity of
low and intermediate level radioactive waste packages
generated at nuclear power plant

KS M 0011:20603

Method for determination of pH in agueous solution
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02007. Radioactive Material

Technology  Agency

Manual Series Vol Test method for gross beta

. . Test rang
Test Method Standard Designation est range or
detection limit
. Measurement of gross alpha activity in non-saline
KS T 9696:2007 water-thick solution method > 1 ugle
KS I 9697:2007 |Measurement of gross beta activity in non-saline water > 5 pCi/L
KS I 1SO Determination of tritium activity concentration-liquid ~ 001l B
9698:2008 scintillation counting method ' 4
KS 1 ISO Determination of the activity concentration of radionuclides > 001 B
10703:2008 by high resolution gamma-ray spectrometry . 4
LANL ER-120:1992 |Radicchemical determination of Am-241 in radicactive wastes > 0.1 Bq
X Radiochemical determination of Nb-93m and Nb-94 in
PNL ALO-472:1991 - 45 o tive wastes > 0.5 Bg
<Epvironmental Radioactivity Assessment Team>
02. Chemical Test
02007. Radioactive Material
Test Method Standard Designation T¢St range or
detection limit
Japan Science

Gross alpha: > 0.1
Bq/L

ﬁ%iLR%O? 007 Uranium in biological and environmental material

1:1979

EMSL-LV-0539-17:1|Radiochemical  analytical procedures for analysis of] High: 5x10°

099 environmental samples counts/min

ESSAP-AP 1:2001 |Gross alpha and beta for various matrices SZ?ES alpha: > 0.1
LLD

6.7x10° Bq/400
min for Z*U
6.7x10™ Bq/400
min for U
3.2x107 Bq/400
min for *

HASL-300 Plutoni . 1 1
PU-02-RC-1997 utonium in soil samples

LLD
1 mBg/400 min

HASL-300 Plutonium in water
Pu-10-RC:1997

LLD
0.60 mBg/400 min

gﬁfiﬁg?ww Plutonium purification - ion exchange technique

LLD

1 mBg/400 min

e

SR

o
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02007. Radioactive Material

Test Method

Standard Designation

TFest range or
detection limit

ARL/TRO4(:1981

An analytical method for radium-226 in environmental
samples by the use of liquid scintillation counting

> 0.005 Bq

ASTM D 5072-98

Standard Test Method for Radon in Drinking Water

> 0.04 Bq/L

HASL-300
Sr-02-RC:1997

Strontium-90

LLD
0.007 Bq/400 min

HASL-300
Sr-03-RC:1997

Strontium-90 in environmental matrices

LLD
0.007 Bq/400 min

HASL-300
Sr-05-RC:2001

Strontium-90 in environmental water samples

LLD
0.007 Bg/400 min

HASL-300
Tc-01-RC:1997

Technetium-99 in water and vegetation

1LD
6.7 mBg/1000 sec

HASL-300
"H-02-RC:1997

Tritium in water - alkaline electroysis

LLD
8 mBg/10G min

HASL-300
"H-04-RC:1997

Tritium in Water - liquid scintillation counting

LLD
0.007 Bg/400 min

GAU/RC/2022:2005  |Analysis of total tritinm and total C-14 in solid samples Tritium 0.0984
Bg/g ~ 237,000
Bqg/g
C-14 0.0299
Bg/g ~ 1,500
Ba/g
GAU/RC/2023:2005  |Determination of Fe-55 and Ni-63 in effluents, smears and| 0.5 Bq/g ~ 2000

other low-Fe samples

Bg/g

HASIL-3006
Ga-01-R:1997

Gamma radioassay in environmental samples

Count rates< 2000
counts/sec

[EC 61452:1995

Measurement of Gamma-Ray Emission Rates of
Radionuclides-Calibration and Use of Gemmanium Spec.

0.002 Bq ~ 10°

American National Standard for Calibration and Use of 0002 Ba ~ 10°
ANSI N42.12:1999 |Germanium Spectrometers for Measurement of B 4
Gamma-Ray Emission Rates of Radionuclides q
. . . Maximum low
Radiation Protection Instrumentation - Portable bound: 100 Ba/k
[EC 61562:2001 Equipment for Measuring Specific Activity of und: Vxe
Minimum upper!

Beta-Emitting Radionuclides in Foodstuffs

bound: 10° Bg/kg

ASTM C
1402-98:1998

Standard Guide for High-Resolution Gamma-Ray
Spectrometry of Soil Samples

0.1 Bg ~ 10° Bq

ISO 10703:1997

Determination of the activity concentration of
radionuclides by high resolution gamma-ray
spectrometry

1 Bq ~ 10* Bq

L
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<Recyeling Process Demonstration Research Division>

04. Heat & Temperature Measurement

04001. Temperature & Humidity

Test Method

Standard Designation

Test mange or
detection limit

ASTM E 228-06

Standard Test Method for Linear Thermal Expansion of

Solid Materials With a Push-Rod Dilatometer

> 10° m

<Imnovative Nuclear Fuel Division>

04. Heat & Temperature Measurement

04001. Temperature & Humidity

Test Method

Standard Designation

Test range or
detection limit

ASTM E 1461-07

Standard Test Method for Thermal Diffusivity by the
Flash Method

Measurement
temperature range

M : 1507,

max, ;12007
Resolution

0.001mm’/s

Sample dimension

Max. diameter :12.5mm
M. diameter : 6mm
Max. thickness : 4mm
Min, thickness : 0.5mm

<Neutron Sciemce Division>

02. Chemical Test

02007. Radioactive Material

Test Method

Standard Designation

Test range or
detection limit

TIAEA-TECDOC-564:1990

Neutron
activation analysis(Operation)

Solid Sample
Content Analysis

IAEA-TECDOC-1218:2001

Neutron
activation analysis(QA/QC)

Nay:~Uss
(1 ug’kg ~ 95 %)

End.






