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Comments IDAHO NATIONAL LABORATORY | _Log Out |

INITIAL SECURITY AND
COUNTERINTELLIGENCE BRIEFING

Logged in as: Shang Feng Huang
Change Password

Click on a button to the right to begin each assigned CONTROLLED UNCLASSIFIED INFORMATION
course. (cur)

When you have completed a course, a checkmark will ‘
appear in the box to the left of the section title. If you
wish to make a comment regarding this training, click
on the comment button at the top of the page. ‘

GENERAL EMPLOYEE RADIOLOGICAL TRAINING |

BEA SITE ACCESS TRAINING |

‘ INL GENERAL EMPLOYEE TRAINING |
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INITIAL SECURITY BRIEFING
Welcome

ldoho Noticnal Laboratory

Welcome
Navigation Welcome to Idaho
Course lcons .
s National Laboratory
Course Purpose (INL).

Course Topics

Safeguards & Security Program O yyr mission is to ensure the nation's
Safeguards & Security Program energy security with safe, competitive,

Defined Security Areas at INL and sustainable energy systems and
Property Protection & Security | unique national and homeland security
Access & Badging capabilities.
Basic A Requi t o o o
asic Access eql.Jlremen s As an INL employee, we invite you to join
e ey us in our effort to achieve a world-class

Prohibitions work environment. One of your first steps
Prohibitions in joining us is understanding some basic
Prohibited Items & Activities information about INL. This training

provides you with topics that are

important to national and homeland
security interests and your own security

while working at INL.

Controlled and Restricted Techi
No Expectation of Privacy
PSO Support Team
Visitors and Escorting
Visitors and Escorting

Escorting
Classified ar Controlled Informatic ™
4 »

Idaho National Laboratory Page 3 of 49
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Controlled Unclassified Information (CUI)

< INDEX

Welcome

v Welcome

CUI Awareness

+ SUlto CUI
‘What is CUI?
Potential Damage
Need-to-Know
Discussions

v Reviewing & Releasing
Emailing
Mailing
Electronics
Storage
Emergencies & Travel
Destruction
Conseguences

Receive Credit

v’ Receive Credit

DD

SUl to CUI

As we strive to be the premier research and development laboratory, our ideas, discoveries, processes
and concepts even in their rough stages are vulnerable to theft. This type of crime costs the world's
1,000 largest companies in excess of $45 billion every year and can create undue security risks.

Until recently, we have called these items that are sensitive and unclassified, Sensitive Unclassified
Information (SUI). The term “Sensitive” will now be replaced with “Controlled” due to new DOE

requirements.

It will take time for the old term to be replaced in the various plans, procedures, training documents, and
forms. During this transition, all uses and meanings are the same. From this date forward, it is required
to use the new Controlled Unclassified Information (CUi; program when creating new or revising existing

documents/material.

Could any of the information you deal with B& CUI? Ta answer this question, you need to understand:

What CUIl is.
Why we protect it

How to protect CUIL

Uncie
Infor!

mation

(cun)

y

HCNI
JIINE

-

Proprietary

_

i/
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General Employee Radiological Training

* INDEX Introduction
Introduction Welcome to General Employee Radiological Training (GERT). GERT is provided to employees who
v Weicome require unescorted access to confrolled areas. These individuals routinely enter controlled areas and
v Introduction encounter radiological barriers, postings, radiation producing devices, or radioactive materials. For this
T reason, this training emphang_s employge responsibilities fpr obsgmng and obeying radlologlu_:al _
) postings and procedures. Additional training beyond GERT is required for employees who are identified
Test Out Opfion as radiological workers and are required to enter radiological areas.
Basic Fundamentals
Atoms
Radiation

Non-lonizing Radiation
lonizing Radiation
Contamination
Dose
Sources of Radiation
Interactive Exercise
Relative Risks
Risks in Perspective
Dose Comparison
Acute Exposure
Chronic Exposure
Prenatal Exposure

Interactive Frerrisa

(oo [ wossiny
. _

& 4 : General Employee Radiological Training == @H5/l|4k N &



4.BEA SITE ACCESS TRAINGIN > BEA 5HY.& Battelle Energy Alliance » & —ZF & E | FE R

=

HEHEREREN AT HE NAYEZ & 5= B Brookhaven National Laboratory ~ Idaho
National Laboratory ~ Lawrence Livermore National Laboratory ~ National Biodefense Analysis
& Countermeasures Center ~ National Renewable Energy Laboratory + Oak Ridge National
Laboratory J7z Pacific Northwest National Laboratory » FTLLITE /144 INL (N BEA FRe
AL - BFE MFC(Materials and Fuels Complex) ~ ATR(Advanced Test Reactor)

TAN/SMC(Test Area North/Specific Manufacturing Capability) ;

BEA Site Access Training
|

Index @ Caption Glossary Comments
Introduction
BEA Site Access Training
B This course is required for anyone who needs unescorted access to administrative buildings at the site. If
Learning Objectives you require unescorted access to controlled areas at ldaho National Laboratory (INL) you must have the
INL Security Area required facility-specific training.
General Access
el Eeatod Access This course will familiarize you with the access and security requirements at the Materials and Fuels
Safety Sians and Barriers Complex (MFC), the Advanced Test Reactor Complex (ATR Complex), and the Test Area North/Specific
O bon i M eee AcH il Manufacturing Capability (TAN/SMC), including the primary facilities located at each of these sites. You
Safety Equipment and Devices will also learn about other unique INL facility hazards.
Safety Glasses or Ear Plugs
Criticality Accidents As mentioned, some facilities may require facility-specific training before you are allowed access. Be
Criticality Alarm System (CAS sure to ask one of the protective force officers stationed at the entrances to the facilities if you have
What are your responsibilities when you access or securily questions.
hear a criticality alarm?
Review Question NOTE: Please read the signs on ALL doors BEFORE entering any area at the site facilities and
Review Question obey the posted requirements.

Review Question

Review Question

Review Question

Review Question

Review Question
Common Facility Hazards
Facility Tour

Overview of Materials and Fuels
Complex ﬂ

5 : BEA Site Access Training - @E5/I| 4 N2



5.INL GENERAL EMPLOYEE TRAINING - [tTE/E INL 7 —f& 5 T 3l|%f - B fEh@)Safety
Values, Programs, and Worker Rights ; (ii)Safety and Health Hazards ; (iii)Reducing Risks and
Reinforcing Safe Behaviors ; (iv)Chemical and Hazardous Energy Safety ; (v)Emergency
Actions, Responses, and Reporting - DL EAIEF ISR FREF > 55 3 K35 5 THEL N B4R
iy ERE R R A [ SR B Ea s - Al INL 7 B TR T/F B2 2SR hE
i e

General Employee Radiological Training

< INDEX

Objectives
Introduction At the completion of this training, you will be able ta:
v’ Welcome
+ Introduction 1. ldentify basic radiological fundamentals, including biological effects.
o RS 2 Identify the relativg risks of exposure to ra.c_iiation and radioactive materials.
: 3. ldentify measures implemented at the facility to control exposure.
TestOut ' -’_1 S.tate in_di\.fid.ual rights and requnsibilities related to the radiation prote;t_ion program.
Basic Findamentals 5. List actions implemented to minimize exposure under emergency conditions.
Atoms
Radiation

Non-lonizing Radiation

lonizing Radiation

Contamination

Dose

Sources of Radiation

Interactive Exercise
Relative Risks

Risks in Perspective

Dose Comparison

Acute Exposure

Chronic Exposure

Prenatal Exposure

Interactive Framisa ﬂ

o O :@@@f
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(Materials and Fuels Complex, MFC) -
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RS > BRI Z #0717 5% [ o] feef [ 5¢ B B % (Argonne  National Laboratory) - fi % /5
ANL-West > %172 2005 F£4f A INL- 58 MFC 2 T ZE5 2T S fabTFe i S ERs 2 Hs
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J&& o LLRZT-ORbEiaBaEE - HRl - MFC N 55 RRsey) - Hrh Bty e AHRAE 2Ty
sl Bl

g S :
I Fuel Fabrication & Nuclear Materials Management
= I Post-Irradiation Examination Facilities

R B B Space Muclear Power & |sotope Technologies

. “ [ 0 Analytical Research Laboratories
L = W Characterization & Advanced PIE
w0 Production Facilities & Infrastructure
Tty f TREAT facilities
T EM-owned facilities
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& BIRYHER ESR(Zero Power Physics Reactor, ZPPR)ii : ZPPR(MFC-774-776, 784,
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JEZSTUR® 2010 R85 - SRV H R — L T- 256 » F DU T RAS A 42 B 5 - ZPPR
AL TR/ % (MFC-775) H AT ZRAEI MEC N 2 A2 h ) > TEIE TR 2
R FHEVE HIBE(MEC-784) > B§ R {7/ ZPPR B ERFT A 2 /@8 K A E (LY - IhiEsR
VIR A ORI 5 MPRVEHIEE 2 B 77 R R i ALRE AR (MFC-792) - DIFTZ

MR Ak - fe ZPPR Z 5% ff - HRTEEZEE AL SSPSF ;. MFC-775 T{F=
%72 Support Wing (MFC-774) » EE&NA BT RMRERE - TEBRSNRIHFA
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Fractography of a DU test sample and one
irradiated U-Mo sample was completed
using the microhardness tester. Image
analysis is underway fo evaluate the

GASR: pins have been staged at 4M for visual exams.
« Final tier 1 TerraPower fuel pin was re-punctured  Neutron Radiography:
and gas sample is ready for shipment. « Clean up of oil contamination in NRAD D-section is

. technique. 13 additional samples were
BR3 pm puncmre angfs;:':xllcrglwas nomplel::a;_ir underway ar‘l’: must be completed prior to S e S m e e
reference) and puncturing of fuel pin. Dlmenslonal Inspection Optical Microscopy of AFC-2C/D samples

were completed and analysis of AFC-3A/B
is ongoing
4 KGTs containing small samples for

microscopy at EML were prepared and
readied for transport.

Visual Exam: + Plate checker setup at window to support HPRR
+ Exams on FUTURIX pins were completed. mini-plate fuel exams

= About half of the FFTF pins and 15 TerraPower fuel

Disassembly of AGR-

3/4 complete on

capsules 1 through 3 J

and 6 through 12. P Profilometry complete on
FUTURIX pins.

EPRI tensile test samples i Profilometry completed on
were transferred into the TerraPower Tier 1 fuel pins.

containment box to Element Bow and Length
prepare for hardness (EB&L) repairs complete.
testing. Retl:]l:n to 6M for te?ti? is
Eight AFC met mounts pending movement of V-mixer
Iragnsferred back to A-frame to the HRA.
containment box for re-
olish. Mounts transferred
ack to the Met Box.

New Plate & Rodlet Checker
(metrology bench) table
installed at window te support
dimensional exams

[l 16 : ZARHRERSE N F = Z Ao B lE
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< TR EZS(Neutron Radiography Reactor, NRAD)E%Jif : NRAD Z—[FE 250 kW
TRIGA f7 €23 > {ir /s HFEF 4% 2 # & & MFC N{E{FWE T2 K EZS » NRAD
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> KZE 2B )] 24 8% it (Space and Security Power Systems Facility, SSPSF) :
SSPSF(MFC-792) & 555t i 4H 28 KOG PR EM 22 2 B IR (B » DL R 22
e REM S aE 2 &) -

& TSR F I EE(Contaminated Equipment Storage Building, CESB) : CESB(MFC-794)
e R AR 22 PRk - £ RN I TRt > DRI S s (] AR 2K
FENFER > S0 AR B EE Y 2 FHEESE > R IEZE 2R TR -

ARE BB L A MFC ARY 734 BB % (Analytical Laboratory, AL) » BE#ERFZ
A

= £ Dr. Matthew Jones > Dr. Jones j&& 2o )N 17 A2 L2 E 1 > g2 HARIEIEAE INL
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R~ BUNMAEEE - YD el S E i - RIS B SOR IR RN EHR R ~ bk
FEE 7 bz ICP-AES(Inductively Coupled Plasma — Atomic Emission Spectroscopy)ZE55k
R FERE - A EEFume Hoods) il #EfTLEE KBS LEEE S oA s RIA RS
"B # % (Gas Mass Spectrometer) ~ Inductively coupled plasma-mass(ICP-MS) ~ ICP-AES -
Multi-collector — inductively coupled plasma mass (MC-ICP-MS) ~ Thermal ionization mass
(TIMS)ZE L4 ~ X SEBER#(X-ray Diffractometers) » 555NEH —(H HEAVERA T E i

= FotbbBlat 8 P TEES - P& Gamma Kz Alpha REGE -

AL NPT EN R EARE 200 MUt HE S E > ARE B BRI
AFrEVE TR 1L 2 350 - DU REETEIT ERYFRK -

1.  Gamma Spectroscopy
(1) Gamma Z&EHIERME

A, digkEtees: HRERERES o BT EHBEmAGEEER - e
FEIGNIPRE TR - BT ENETE T IIERSHEREE T
WiEEE > BT EFVEREHEAIIE 107 em/s (VAR > P EABAEE
2 AFEE > PIA— n-type B8 - BLREETWIIAET > LA
DIERERR PIMEIRRENL » T ELRE LM ALY SR Z T © p-type HY-F2EHG
AN - BB fEHY 2 857 H (acceptor impurity) » 3E
R E GERE IR AR PR _ LA B R —(ERENL - = WS
TARY~FEHG 7 AT B T SRR S B R RREIHRESL - (H-FE
AGHYERE SR N S (Hteds > SEMINAMEER T =0E RifE -
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R R ERZ 5 E Ry NS TR BRI+ 2 — » (BRI EA -
I RN ) TR T S S S HIEE T > BUREZ S i IR R VU 7y 2
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s E WA R > (HE S A Ret & N2 F] Gamma S &3 iR 5+ 1T 78 2E
X-ray » PUBS O DACE R AR L — T8 ~ SHECER e - DU
SRR - [E 23 5 {ENRE S A (ERE [ EELR Z A FELE
BT - FrEEERYIE— A IRHIARE - &g pae B IRBUEFA R
FIAIEMERTRER ©

F21H



ADC unit

3000

2800

2600

2400

2200

2000

i

1800

0 500 7000 1500 2000 2500
Time (clock ticks)

[l 23 W (AR o g A A ke Z ]

BE & MBCRIIIE: Gamma FE s JIRE 1Y Ak e = 18 00 JH B A Y A
= R M HEE Z PRI Gamma BEFE & 0AKE = EHEHEEE 7L -

BEA L s ERIEE =5 BT

E(keV) = square * E(ADC units)® + slope * E(ADC units)
+ intercept

5386 B HHIFL IR 2 H i e YR IE - MIRATA H AR fn s ey
Gamma SHERE G iR (=NE > N AR FEIIRAVE G - BIESAE
FRHIERR S - &5 LRIV EIRSCRE G AT E R - HRAT# Y
Gamma HIEEZEEHEMER » 2 F 4n 0 A E R A HEEigasi 7
A GRS o AHEH - Gamma HEREFHE SREER) (TR FF S {H
Tas @A LM RE - 85 =] DU —(E8EE B RE AL
BranACHRE R &5 > FrLAER R G & > BUEAEHIER
ity o ERFR T T TRERAVRLE - AR SRAVET - M K

5 3 JEE2E 4 RV IHEA

In(Eff) = A= In(Energy)* + B *In(Energy)? + C = In(Energy)*
+ D = In(Energy) + E

2 H



FEEETTET > BER A HAERBACHTE - A {6 H AT AR AR 2k
HEFTRAE

. ;2 o Experiment
25 :_ o Simulation
S )
< 20F _
3* C ]
c e 8 ]
o 151 —
3 o .
- L
w 10fF -
- 8
C Q o
S - e o
1.yl de gl el e daagd g daaaly
0 200 400 600 800 1000 1200 1400 1600

Energy (keV)

24 RIE &R BRI B e PhE

BB EIRa HYRCRICIE R G B Ry “Clover” > _E[EIERIL(E (Hhnas
PHAE—(E 5] - FrE AR RER BRSBTS 5 -

2) &R
UM Rt —#i A B — s AV S o 70k

A.  Gamma SFERIVEAGERE —TESHT 4 > FrAr] UM ATy 5 3
ARTEH R s AT EMAIE]HY Gamma STERAEEL -

B. BRI HMEREIHEADNEIFTAR) Gamma R4 > FTEHIHY
Gamma H 45 8 M1 B PRHVAREH Y LEE R L (e 23 (RIS - 1A%
M EMREs KA 2B ARE - JREI Gamma H4R K Bl{Etnes S ERT
e AR A B R (F A A ERH AR ©

% 2B H



C. REGZETEEE  FHE@EESEETEE -

(A) WIEFFIIATEAYVESE > FrREIHY Gamma SHRAE R CAIE
A

(B) EIEEZEIRASIANHEEE - HTRENREEAEAAIE
FHRSTRE - [HAREIMRALTE - AT AN EE SRR
B5RME -

D. fEEEFHEIELL

E. 5T Bz S8 Pk LUt 8k ] > AI A DOOKAS dps(disintegration per
second) > JFEETREEHR AT DB ST A a2 R85 FH YL (4R
SPAHRARYERLAL -

FyATERf - A HETEORISTEE 7

PTCs ErEHAE R 662 keV 1Y gamma-ray - HABEIIRE Sy 85.1% - B L E
SHIE BRI SR 2 R TTRER 662 keV [UREE By 6.914% » BIEHTE TS
[ (live time) £y 7200 b » 1 B FEEY & HIEF [ (real time) Al £y 7263.13 #) - &M

GEIRAE 662 keV IL EpadtAa 1.31e+5 {EFHE > LR a7 Ry {m?

Measured Counts 131000

= = 1900000
Ef ficiency 0.06914

Emitted Counts =

Emitted Counts 1900000

= = 2230000
Absolute Intensity 0.851

Al Corrected Counts =

Al Corrected Counts 2230000

Live Time Corrected Counts = Live Time/Real Ti = 2200 = 2250000
ive Time/Real Time ,f?263.13

total counts 2250000
time 726313

dps = = 310 dps

F2H4H



2.

TRHE SRR R, nCi Z1% - BIRRAGERALH S E Ry 8.4e-3 pCi

GPEC

&)

2)

GPEC #4782 Uike

GPEC %45 Gas Pressurized Extraction Chromatography = f&iff « [H 245
A LA B RN TT R Y » DUBBREET M > iy Z R+ > &
Z ISR - GPEC R&HVERET BN E4HY Drip column » HAFFZHE
R > FTA IR RS ETRARAER - & o] LZEE e R ] DA
MR AE ERER AR - KB B A e P IEREE AR » S G2y 7
BEAY T MTE RS - Y GPEC 248/ NEEHIASS » AR EIEE/NEfEE
AR B R DASEROT R T HY 7Bl - BT DAEE AR AV RS A & e TAE AN BFiEsZ
FEYE D 0] DU KR -

GPEC 24782 &5t

4HAK GPEC ZH &y LS EFLEEFEE « IR AR (Frits) ~ #E3R
(Ferrules) ~ B2 K Mké > FrAa EECH S AHBARYZ A > #R AT LLE Chrom Tech
S o Aol anHITEERER IR B 75 N0 > BROHERVIBERERIS AR 25 5y
R BIREELHV SIS B B IIBAVE RS - AESR ~ SREER - FE
RHETH ATEERES TR » BERATHED S I ] Masterflex CL SEAREIRENER -
RS | AWCERRTBZEIA - BoA b SRR T TR 0 BRI L G
TR 10 mL - JOBRAYIE ARG EETTAI/INGY 100 psig > DUHERE/ N EHY
AR BOR B/NFY 1 mL (0.033 oz) - HEAVNERAVE RS CGEA ESMERy 1/16-
R AEE 0.02 ) - M FE— (TR Ryl Rl A - AR E S AHY
FUREAR F/NR 10 mL/min > U IR ENEUHES] - LRt ain =%
b 1A TBARR

TLRHEE EERIEE > HE RnEERE - BEFEEERE
B 25 H



{8 © # A (Loading) ~ H/%E(Rinse) ~ H@fk(Strip) 5 754 (Recondition) » {F
AR ERT > [EEREAVER G TR ISR REG IR RS
HEASS—EEE RV ERS - HER GBS — WS R B & B e i
T o FEERE N Y TTZR R G BN R AR DY 5 PR R R DR
VPRGOS E RS o BRI LT REEGAH ] » HEP B HEVLER
KB RSN ZIRERTT R » BT ASBEAEA - ERBEIEES - &
A EFEER A FRERIBOROT R E RS - IR B % - SREA
R FER BRI AT 2R By IR © AESE R BR 2 1% - (E RS E)
BSBER R AERS  WERAS ST > DA oyl B TR AR BB T DURAST
N—HTEBEFSE © GPEC ZR&FATEAAVE AR ATse A ek M -
R/ ER AR ETBUR M R IERUE TR » FFRAT TR S BEESE - 4 'Cs
R PTBa 5y - ST R A oy B > AT DAE F A S SE R E
Y kR S ARV E AT DU & B L&Y ~ S ElaEaIEEY)
T~ BEEEYIAERAEIATRE ~ R LR RS MR BB B AR AT B AZ A
THEHEE 2 i (BN RIEARARRES e B - S LEYEEm &
i 0.1%; 2 &< » RS Bk AT S BS R 13 2 -

INL-MFC-060103-0783

25 © F8) GPEC %41t

%26 H



(3) F#) Mini-GPEC &% #/E =0

A, R HHE 3 (2as regulaton) 3 E K5 20-60 psig.

B. {HR GMVI1 - @RS AT % B4Y 10 ml/min.
C. # GSVI1 UJ# f OFF.

D. # 1Vl Uik LOAD.

E. # DVI1 YJ# 5 NORMAL.

F.  BGHRUREIER -

G. FAZEEE A#E DVI it i (Discharge) iy &

H. FHRAVE RSB E R A 2N - DUk an e im B (EEERE R - (RAS
JUERE Ry 1 mL/min #0528

L & GSVI UJ#%] ON.

J. B IV1 UJ#aF] INJECT.

K. FHRAVE RS ICE mmastehi - WIRAFZEZERS -

L. BZR R EZ B E B g > B BT - RREA
DVt thRIEREES) -

M. REEIRS R B S R MERFAREY 30 7> DAGERE RS2 S BierE -
N. % GSV1 tJJ# 5 OFF.
0. # 1Vl UJ#aFy LOAD.
P EHDER vii B xv o WSCERILE KRR AR > LASERIT

ZOTHE(ESE -
Q. SERRIEFELEANIEE) GPEC %4t 2 B MR A -

3. CNOH FEZrg 2

(1) HHEVKJIEH

FEREANRGILERERER FERNZME ELTRA BERER M

%21 H



PRS- BEA T 2 P2 Hrh— 5 E8 2 AU9% fs ELTRA CS-800 - 5]
FABRER PRS- 5 5 o3 T - L RERSEC (R A B dZe ] 2 S J# (radio-frequency,
i) EFEEEE © S — G HEs Z A5 Fy ELTRA ONH-2000 » =] A kh

F AL 3T > BCH A B FE AR (Electrode) Sm i - MHEARY(HaES ~ &
RIFERE - EALRNTER N T HER S -

CNOH FEME(HHE - TEMALS > KHEANEME 8 KR/
CRL(Central Research Laboratory) [/ A\ F-E @ #l1 » FEFEHTREILA —
{& 12 KPR/NEY CRL 2SRl e — (B PR (F IR Y 1 2R 4 & French
can(—EBHEE - FDUREETAY) - BRI T AL i AR T AT A i
TTAEREZE ) - TERAHVILEAEE —(E 8 WA/IY CRL JE T
g ETREm L > & O AR I > RN ZHEEEE B2 Mylar
BT MG RO T AERY - CNOH F-EAGZE N Z 22 SR ME SR R R R B —

i > MHEREL I DL HEPA(High Efficiency Particulate Air) 1T )E °

26 : CNOH FE5H

%28 H



28 © CRL &St fh
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(2) ELTRA ONH-2000

I EE AR AR E X SR - SIS M R A R T AR TR S N Ay
f - ANREER - HibEREE D - a2 3,000°C fyEDi - #H¥
FERR R i AT DARRS MG N A/ YEOR - GIANSREG - DUE S
EIERR o MRS TR R s vl 2 8 kW o .

BN S S BRI Z REEFE s N — = e KBS EE T
IEBVET A2 RS & 7 TR R - BEAREIIEIL N — 25 R0 - ik
RGN — MR - &5 NS R AR 2 FOR - AR ST P ER At
BLINEZ By Z SRR RAG BE JTHYRRIE RIS R -

I ey SRR E AR AL RF RNV EN - FHHIER AT - BRinZE s
HETIFE » 2RI SURIEA - M EES RO - DU AR A
SR AR AT AR SRR R R > DU D BT R (B
EGR) - R —ERENIEEL 2% - i G EFG s RS

i

fl| ELTRE ONH 2000

41 Oxygen Mitrogen Hydrogen 5 -
| Detsrminator PC controlled

%30 H



o4
- -"r

29 : ELTRA ONH-2000 IF [fi&]

fl > —SE bR O R BN E RV ER K - B @ g DURTHY
AR - SRR SR(R5R) Bk s I ZSRAE A — (BB fRe 2 Al - &l
BEEREEELS - iR - — S bR EEE R A bk - S bk HLALIMRITH:

HE

Wt EZE - CO, MRS T H B - SaEFmREELH

WEN > AIRFEEGF AT > FIFREE SR E Rslesion - 10 H %8 Schuetze
reagent(—fEWY B > _LHITE LOs - FIFMEZCE M CO K CO,) - MIEHIL

FIRE=RCLES
\ZZEIEJ HE EJIE °
Optional:
Gas purification
I-clt
co -tra CO — CO,- d CO,-tra N,/ H, e
P I Particle filter e CO;-detector B p Thermal con- j——
H ,O-trap - converter h.gh | low H,C- trap ductivity cell

Impulse furnace m— Carrier gas (N, or He)

H, — O, — OO —

[& 30 : ELTRA ONH-2000 27 537352

(3) CNOH F-EAaffEiife

A.

B.

TR A ER ARt - MERR IR S Z BBES M R-0.50 to -1.0 FEIF/KAE

WIR BT 2 BUEAR E 1050 to -1.0 BENf/KAE 2 [ RIME (RFESE -
WATRIEAIEEEA S -

LT ER L FEROEFER - CRLEHIRIZEE 2 FE#H -
a7\ i€ CNOH F-EFE IR FACHRTR - /s T &R CRL blank
B2 H AR

%31 H



“)

e

T Q

el

TEEZ A FERAN FEETREATIE M -

WERTFEEHFEEHE 20 mrem/hr beta gamma » FEEHITIEE
el RlE i E A B SR A8 - DIaHE T EE SRR TEE

ﬁé °

(EH Z Fideted T2 T Bz Ain CHYIEEEED -

s AR ER - K ESECR e FaosrR b TBAEHE

FHEIEN FEEZE Ain O > DU R YEREE -

TR T B2 i R By A (A -

P BRI F B EZE H I 1 -

ELTRA ONH-2000 E:{E7F2

TSR BRI 22 SR S B G RS B RS EA R L AR o R EEIRTTRE -\l
DISEEERB S - 2R ERIEAG RS - 20k o
rtfras A G stsd T LB ENER - B > SofE Ry R AR i A 22
FTHSE - FERE B -

JeRe&) 1 e EERYEALIPEE » FERERTY IR G P B~ 2 B i AR (E
S P LLEZS A H TR fn A SR B AR an P Z R e AL -
BREALR > &G BEFIGHET T ¢ SRtk - BHGER G
NETEER - W

TRt BLE A SR A AP B ARIR (& HEE (R A B
Ko EeaiE ) I ERAH P AN g A A [E - 2L EL ON-OFF-ON

e RE B AR 2 P BRI R AR -
ON-OFF-ON =i At & 5 B B indbedk:

(A) BER - AEHAS T GESIENIIE - IAFRH A E AR
EFEZFE - FrLl—FG e A S E A RS AR S PR

FI32H



SRAHAZ - FESRIRFE] R SRR RE B A2 i AR

(B) FRA - SUiENERRR SRR IS B R R EIETT - EfR = e
VIERBARE 2 1% > PRAHIRFE AT DA%

© Pt - S E AR RAS VR R AR - PEPE AR
i IR-cell [ TC-cell FYEL4R -7 -

(D) BREafEA o R ARVEEFIE el - DItk an s 26 -

(B) 5377 - EomtEba B R - Brin g NS S0 IMmEsE - Hhii{E
frasbaapE HCERFINVERSE - & THEHV IR RIS AR - EomiE
GHEVIERR - (SRSt G FrEElT - EFERItbiesis
e TS DI

4. Radiostrontium Determination by Solid Phase Extraction and Gas-Flow Proportional

Counting

() ERHEKRIER

" Radiostrontium | 571 LS R ESEAYEIMr 2 © —k OSr» B—fE
AR 28.8 R MY E - HagBIG G UL R =iAE & 545.96 keV Y H
Beta fir - » W82 Y 5 S5— kK VSr o HPREHAfE 50.57 K gt
HiREAEE By 1495.1 keV [y Beta fir T #8855y Y o FRDL - RRERE 1
FfirZ A o SR H AT A Beta U PERIfIZ > 5140 °'Sr, S >
{E R B T2 R » i DAY B 5 52 A 1S5 S S0 iy 20 o e 5] 7 2R 2R A5 K
Radiostrontium [F){i 2 £ %K G127 2L NE » H HZEFAFRGH A 25 Y)
RS > BI04 2P0 (b TR R E R > 7St 1Y BRE Y SUER B 5.88% -

FEREE BT > Radiostrontium A DUPRERHIGEAZ ALY 7 2L AE D) 71 B L
A FRIL A E B E YA R ~ (RIEVEIEGUR BB E e sy

F3BH



2)

BRI EUNEE NS R4S R 2 TER] > [ERE A LRI B4 iR
vz AR AR E S o A a] DUE A L 7744 Radiostrontium fiEAE

ST -

FEREAT - S8R 7 BEE A I 1A (Extraction. Chromatography)5gf¥, »
T Zai > = EZAYEL DA > BAE T PEEES (Inert support) »
JEfH(Stationary phase) Kt #ffH(Mobile phase) - [t/ T i MG I TE 1A
HCE &Pt HE (Inert organic polymer resin) > Sr iR HI{E R IEMEEGES - Eh

FHPUE (5 F bRt I8 oK

Sr s

TEJET 28 AT EE FERY St RRE ECplior B 1.0M 4,4'(5")-di-t-butylcyclo-
hexano 18-crown-6 ;iR (crown ether) FRFERYIESFENE - HEITEERES - &L
A0%HI LR NN A ST S - %Y St BB LY R 0.35 g/mL - BiEET
0 B Sr GiBSREEL St HYRE ST & B G BR R HIBS i g 0 > BInAEE A
TR Ry 8M Y BE(F Ry i B AHES - St ffERHY St fEHE R K'Y Ry 90 (HEE
BB R/ NS 0.05M Bf > KRIGFEE]/ NS 1 FoAl g pReR i e s £ [
BOREHEBEAHEEIRE - B RIESIR AR - A g %
B SSE I BERYRHICSCR 22 - B PAR] URE i85 St oo e - it
FENSRAVEA BN RS - HERESENIRE 3M KFEF R -/
AN B RS A& BALE T % - PrDAdN SR sV SRR e s B 0 AE - ]
DABEFITABE RS 8M VRSB - FHERCEE TV - $HAT LI5S 24k -
(£ B T ERHETT AT -

F34HE



Acid dependency of k' for various ions at 23-25°C.

Sr Resin
103 E 7T Illlr:| LELBLERLLL T Il!lll! = BLELELERRLLL T T TR rrrig
10?2 -
10 = 2 F
e : K 3 E

L \\‘ .
Ll 5 Ro \*F F

i i St BN |

Na .-

o S /'_’i\“' 3 ;

- cs 1 Ca (Il
10-2 L1 1Ll II Ll I]IIIIj Ll L L1iLlk Ll I-lllfll 'l -l llllll | Ll L1l

102 101 109 101 102 10! 100 10!
[HNO=] M [HNO3] M

31 © SrfuffisERinE T R (/o) Mg LT RCEOEAR A ROR S BREE 2 TEEE

Acid dependency of k' for various ions at 23-25°C.

Sr Resin
103 = T IIIIIIII T lllIIIII L} lillll=
i Pu {IV) 3
i AT
102 3 E'- Pa IV) 3
- F 3
1L -
E 1 E To (il \ 3
> - Thiv) #] F ]
3 ” E E
s Ne3 L Kg <04 1
: uvn k., <0.4
e =] = k =
107F A //O : :
: o“Tamay Y J F }
10-2 1 1]IIIIII L IIIIIIII L Ll iiill L IIIIIIJI 1 IIIIIII L L liiil
102 10-1 100 101 102 107 100 101
[HNO3] M [HNO3] M

32 © SrieflER 2T R (/o) KIGEET-CE)EA FHH BLREIRET [ 2RI T Eb#e
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S8 R LLEE IR Zor MR REAE St AlRPY > el n] MR R DA —
LEERE - IWREGY) > Bl ST RSN

Sr s B 2K B B AR i s R AE VI e > Fr AR S B8k 1T - R
MHE RSN - [ 32 sRIIARIEFZEE T2 20 Sr il HERAVEER - Bbh
PS5 5 B Sr-85 £E Sr flEay[a| R EAE - ElRmNSHEREE
320 mg LA - [BICRGBHG ME -

B b MRS St (UERAREENAE 2 2Ty 21 250y
Sr > (EEEIRERENT > BRPS{EIRT(LET4Y R 8 Z5arY Sr - $THVEFE - g
MR St BRI © BRIEEZ AN - ARSI EFEE T 40 > iR
L mR Sr-90 HYfHE > NIE > ATDMER RPN I RS - DAk 11
HimA R ERENGER - IRl AAFERIE AN ES N AR
EERYETEE R - (iR ENe - iRt ERR - AR EREZ
FHHEBIME DA - AT RT DA S (E R

St ATHIBRS AT - FERE(E M EEI R AL Z R TE

(A) B EIREEE R ERIRE Sy - ERHE AEENER S - IE
RS F T ZEHE

(B) EfhE e % d(Laboratory Control Sample, LCS)/&IK > fi ]

FAFMESEERCIE A 2 *OSr BB et th - EUERERE By 1-100

dps/ml > AGFATAETEL 1 ml {1 LCS 5K B A B E BT

R S — RS - RF HAT R Ry B B == 25 1 B dn(Laboratory  blank,
5% 36 H



LB) -

(C) 1 Sr#ASA R 1.0 ml Kz 50-100 ml JEFE 8M Y EE I A E] =@
an > AAEBEMA ARG T -

(D) BREEAA RTINSV IR - SEELROUOIbIE Y 1-2 /INKp > ALANSASR: -
DIGRRIE RS MR Ae A T R TR R AGAS » WRTERE IR D
B HRE RN LR G R A DUT PR R I B R AT > e
A& BT AR AR -

(B) B mmE B2 Al - AR E#RE (5 0.45 pm AT EsHY
HZERfh

(F) FFRE 8M AR S RE IR B ZE 3 - A1 L8 B AR D ]

I AR e S - RIS AR BN G B R R P A AV AR

Hey

/|

(G) B mmEYIFIHE 8M i FA R E & (FH AR =0 E I EEH
WHERL AR LS AN R 200 - Sefg Ll 8M BB A R Rk an b RE 2]
Fras ARSI -

[T B Sr

(A) FIH 10 ml By 8M B B V-t Je A K [E Y St fiflls - WK
W BT EERR R -

(B) BT HIRRIACKE > HE/KE & UL St 90Y R HAthY 733
FEV)E Bl IR— LR H -

(C) A 15 ml 7Y 8M &R KIE » DAZREREE R A R BE Y 70 24
) -

(D) [EFHEY 10 ml 197K > KR PR Srosse e g I ABERIRY

(NH,),CO; /mRELEDR A -

%31 H



(B) FREY S sragfE g2 -
(F) ZFHBEESEEEES N E R E R MCHR - RABRESEE

B EZE e A o

(G) FARIEZER @ Rk AR E N » B iR e s -

(H) FH%Y 10 ml BYEACHERLOE ~ BB E SRR - DUERERT
Al B IE RS -

@O OHREERIE RS E ERER o MR R E S
AT A IIBVEHEEAR 5-10 7388 > DUIIBRIE SR GRA ] -

() WMEIEAAVEE - WackkHEHE -

(K) REEAREZIERTE - REEE R SRR L B TR 5 Z ik o
#Het -

C. R LplEtEEsatH

(A) EMNERALIEE

(cpms — cpmpig)

Aovs = Y, X E XS X 60 x DE

Hrp

Ags = MR ZEEFETE IS HESREA 2R 2 INgE - I
I0_E TR Y 2 5E)

cpmy = FEEMEMETECE (cpm)
cpmbkg = jbEE ﬂﬂ{kgi_g (Cpm)

DF = kAT

Y = B TERDRARERIZER >100 ] Y,=1)
E = [HimasRey GTEvER)

S = B/ (G - kg s RS - L #ERs 0 D)
60 = W/oriE

(B) F-ixfE Y 535

—(Agxt) _ ,—(AyxD)
Fl = Ay X AOST X (e ( ) e ) = 1.0002494 X (e—(0.0000027xt) _ e—(0.0108304xt))
Ay — Asr) X Ag,,

%38 HE



FI = Y FESEER NSz R
Ay = Y e 0.0108304 hour
As: = OSr EESEECHT ¢ 0.0000027 hour™
t = EEERBFTREE ZIFHE

(©) BUHTEIIAERE

AODS
Agy = 205
ST+ FI
Hrp
As: = BRI MEHEAEE S (dpm/mL, dpm/g B dpm/sample)

(D) EHECAMEEE

o Cy — Corg

a Cn
N\ I:,j
0. = ETEAMEEE
C, = Mt
Coe = BHETH
Cn = FamEtE

(B) #TER

_Wo =W _ W
cCxV, W,
Hr
Wg = ifEes KIS YA E 8 (mg)
Wt = EJERIZZE (mg)

C = Sr# A& (mg Sr/mL)

Ve = J0A Sr#TFZ#8fE@mL)

= TEEERE - BEss DRV 2 FE
a = JIA Sr#FZEE(mg)

(F) /N LS (MDA)

3 +4.66,/Cppy X Te X DF
MDA = -
Te X E XY X §x60sec/min

%39 H



Hrp
MDA = fH/Na{EHEEE (dps/g, dps/L, dps/smpl)

Coke = HaeaT#(cmp)

Tc = R i (5 85)

E = {ERRRER (cpm/dpm)

Y = (BEERRARERTZES1 A Y=1)

S = A/ ([EES © kg s JRHES © LS #JEes - 1)
DF = MERT

(TMFC PN H At B B E it

1. ZRkHaEassi(Hot Fuels Examination Facility, HFEF)

HFEFE—{H 2 ThRERV BN Bt > paBEFSE - IEEh AV SRR A B E 1] e it
B > DI B R TRUTCEM R T it e ~ pa Mg B EE © 8N
ERA R S ERE - JERNEERE M EEY S - EEAEZ TR
/INEyT0° Lx 30" W x 25" H > SG{5E FHA Sl A 48 Rl A BERR - BBV 15 T
TEuh > /4R > & TARNRSE TIFNE - WAMEREAL - S5MaEa— [T
B RSP AUNR20 Lx 30° W - BVENEERIRR M S B ORSERS - Al FTiER
FERT -

(1) TR iR

HFEF K FLLpH IR 8 &Ly 5 ik HFEF R e a s fAESE T
HFALHEH 6 F B R BEATIEAL - SHEEEE 14,000 £ - £2{t HFEF {3
NBIERITERET (E SRHF AV B S 152 - (ERVE I Preg tE R s B A2
A-slab > BFEE R 55— R IR EEJEHY B-slab > FLAGREESNEREEN > WA S
Hh=J7 $033E C ~ D K BRIV - USSR Sy Er - St
s 2 Bt R R SRR EIR BN - NI e L1 B e
ki
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INSIDE THE CELL

a a
N
£ a a - im
HALLWAY 2 a -
5 o
|
a < . " . y
3 P 1 '
2 « 4 '

NG |

o
FLOOR

Diagram of tank unit within the hot cell wail
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