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.S. NUCLEAR REGULATORV COMMISSIONNRC,, FORTA 374 bUp

g MATERIALS LICENSE Amendment No. 21 j|
R N
g Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10, Code of g|
g Federal Regulations, Chapter I, Parts 30,31,32,33,34,35,36,39,40, and 70, and in reliance on statemenar and representations heretofore made y

by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct, source, and special nuclear y
5{| persons authorized to receive it in accordance with the regulations of the applicable Part(s). This license shall be deemed to contain the conditions

material designated below; to use such material for the purpose (s) and at the place (s) designated below; to deliver or transfer such material to |

|
"

N speciiied in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to all applicable rules, regulations, and orders of the
' "'

b Nuclear Regulatory Commission now or hereafter in effect and to any conditions specified below. ?

3 s
,

5 6

! 'iC'"'" In accordance with the letter dated |
8 January 9, 1997, a
f L Ihe Perkin-Elmer Corporation 3, License Number 06-02135-08 is amended in 3! ,

f its entirety to read as follows: El
i

e e|
3 2, 761 Main Avenue E
y Norwalk, Connecticut 06859 4, Expiration Date August 31, 2005 I

'!s e
5. Docket or g i

?- Reference No. 030-03776 :|
'

e e
g 6. Byproduct, Source, and/or 7. Chemical and/or Physical 8. Maximum Amount that Licensee (

|a Special Nuclear Material Form May Possess at Any One Titne q ,

q Under This License
3 E|

'

i

s A. Nickel 63 A. Foils (Amersham Model A. Not to exceed 15 N
5 NCB-7020, and Model NBC, millicuries per foil anc!||
3 Nuclear Radiation 4 curies total |

"

3 Development N-1001, New | ;
"

3 England Nuclear Model | 1"

$ NER-002, and NER-004) i|
3 i i

@ 9. Authorized use s

(|
'

' A. For research and development as defined in 10 CFR 30.4; manufacturing and testing of ni
gas chromatographs, and for distribution to persons authorized to receive the El

-

licensed raterial pursuant to the terms and conditions of specific licenses issued by!sn
the NRC or any Agreement State.

,

$
, CONDITIONS ( i

I (!
I 10. Licensed material shall be used only at 761 Main Avenue, Norwalk, Connecticut. n|

-

El
i 11. A. Licensed material shall be used by, or under the supervision of, 5!, ,

Richard Adinolfi, Richard Aurilio, Dave Clark, Robert Koelbel, @ |
I Charles Pancrazio, John Widomski, or Cyril Fernandes. (!
Q 4|
@ B. The Radiation Safety Officer for this license is John Widomski. il
h !!"

5|| w

r

V'q' [ 1 1111 1.1111 I.l11 1.1111! .I11111.11 111 1 11.11 d
'

3
5 i ?|
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g'||

'

g Lkense Number. g'

jii 06-02135-08 5!
i y M ATERIALS 1,1 CENSE Docket or Reference Number g!

jj SUPPLEMENTARY SHEET 030-03776 El ;
s E! is Amendment No. 21 El i
a 's l-

~

B
E

a 12. The licensee is authorized to distribute the following devices: 'g
1

Si[ Device Model Number Isotope Maximum Activity g
5 "

Ej Detector Cell Assembly 009-0282 Nickel 63 15 millicuries per foil j.
g Detector Cell Assembly 105-0210 Nickel 63 15 millicuries per foil gj Detector Cell Assembly 330-0119 Nickel 63 15 millicuries per foil j'

g Detector Cell Assembly L413-0128 Nickel 63 15 millicuries per foil
; Detector Cell Assembly N600-Oll3 Nickel 63 15 millicuries per foil |5j Detector Cell Assembly N610-0063 Nickel 63 15 millicuries per foil gDetector Cell Assembly N610-0134 Nickel 63 15 millicuries per foil ~

Detector Cell Assembly Voyager Nickel 63 15 millicuries per foil
5 13. The following devices are authorized for export only: k
N

E|
M Device Model Number Isotope Maximum Activity E
9 E i

# Detector Cell Assembly L413-0127 Nickel 63 15 millicuries per foil E
0, Detector Cell Assembly N600-0030 Nickel 63 15 millicuries per foil R
R E
R 14. A. Sealed sources and detector cells containing licensed material shall be tested E
si for leakage and/or contamination at intervals not to exceed six months or at E
! such other intervals as are specified by the certificate of registration E|i
s referred to in 10 CFR 32.210, not to exceed three years. Ej' y si
s B. Notwithstanding Paragraph A of this Condition, sealed sources designed to emit Ej

n'

i 3 alpha particles shall be tested for leakage and/or contamination at intervals Ej
s not to exceed three months. El
i E
3 C. In the absence of a certificate from a transferor indicating that a leak test ii j has been made within six months prior to the transfer, a sealed source or

Ej
; y detector cell received from another person shall not be put into use until gj

g tested.
E|' ;
E i

2 D. Each sealed source fabricated by the licensee shall be inspected and tested for E|
,

| j construction defects, leakage, and contamination prior to any use or transfer as g|
g a sealed source. '

E
W 5,

'

.
$ E. Sealed sources and detector cells need not be leak tested if: 2,,~

h MI

| 5 (i) they contain only hydrogen-3; or s|
| ; i|
j d (ii) they contain only a radioactive gas; or y

1 sl
h (iii) the half-life of the isotope is 30 days or less; or y|
'1 $|
h (iv) they contain not more than 100 microcuries of beta and/or gamma emitting 2|

material or not more than 10 microcuries of alpha emitting material; or
,

,
'

si E|
3

| El
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''

License Numter.

f| 06-02135-08
j MATERIALS LICENSE Docket or Reference Number g

( SUPPLEMENTARY SHEET 030-03776 g
'

W E
y Amendment No. 21 g

5 E

f (v) they are not designed to emit alpha particles, are in storage, and are not
being used. However, when they are removed from storage for use or~

NE transfer to another person, and have not been tested within the required>

? leak test interval, they shall be tested before use or transfer. No sealed !
E source or detector cell shall be stored for a period of more than 10 years E

$ without being tested for leakage and/or contamination. $
s e

! F. The test shall be capable of detecting the presence of 0.005 microcurie of E
,

S radioactive material on the test sample. If the test reveals the presence of E!

3 0.005 microcurie or more of removable contamination, a report shall be filed El
% with the U.S. Nuclear Regulatory Commission and the source or detector cell El
5 shall be removed immediately from service and decontaminated, repaired, or El
M disposed of in accordance with Commission regulations. The report shall be E

I'M filed within five days of the date the leak test result is known with the E

$ U.S. Nuclear Regulatory Commission, Region I, ATTN: Chief, Nuclear Materials E|
R Safety Branch, 475 Allendale Road, King of Prussia, Pennsylvania 19406. The E|
5 report shall specify the source or detector cell involved, the test results, and E!

E corrective action taken. EI
W EI

|l
N G. The licensee is authorized to collect leak test samples for analysis by the E

$ licensee. Alternatively, tests for leakage and/or contamination may be E
g performed by persons specifically licensed by the Commission or an Agreement Ei

W State to perform such services. El
W $1 .

'

s 15. Except as specifically provided otherwise in this license, the licensee shall conduct
i|lj its program in accordance with the statements, representations, and procedures g

p contained in the documents including any enclosures, listed below. The Nuclear s|
j Regulatory Commission's regulations shall govern unless the statements, s|

} representations and procedures in the licensee's application and correspondence are il
g more restrictive than the regulations. j|
a sij A. Application dated December 17, 1984 E|

B. Letter dated January 30, 1986 sj|g
j C. Letter dated February 18, 1986 j |

gj !g D. Letter dated April 13, 1989
s E. Letter dated June 11, 1990 gj )
g F. Le'.ter dated June 1, 1995 j| |
g G. letter dated January 9, 1997

$ E| |
N E|

'

E E|
N E| |

5 El |
E

~
,

For the U.S. Nuclear Regulatory Commission E!
3

h APP 2 I m 7 ORIG'2/ L : '" ' [
p )JUDm,e..e

Date By .<

% Nuclear Materials Safety Branch :|
'

% Region I |

[5 .% King <>f Prussia, Pennsylvania 19406

%
,
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APR 2 1 1997
:

Mr. John Widomski
Radiation Safety Officer
Analytical Instruments Division
The Perkin-Elmer Corporation
761 Main Avenue
Norwalk, Connecticut 06859

Dear Mr. Widomsk!:

This refers to your license amendment request. Enclosed with this letter is the !

amended license. Please note that as part of this amendment, in accordance with
10 CFR 30.36, effective February 15,1996, the expiration date of your license has |
been extended by a period of five years. Your new expiration date is stated in item 4 j
of the license.

|

Please review the enclosed document carefully and be sure that you understand and
fully implement all the conditions incorporated into the amended license if there are !
any errors or questions, please notify the U.S. Nuclear Regulatory Commission, Region j

l Office, Licensing Assistance Team, (610) 337-5093 or 5239, so that we can provide l

appropriate corrections arid answers.

Thank you for your cooperation.

Sincerely,

ORIGINAL 80710 BY:
JUD TM A JOUEJ:EA

Judith A. Joustra
Division of Nuclear Materials Safety

License No. 06-02135-08
Docket No. 030-03776
Control No. 124118

Enclosure:
Amendment No. 21

OFFICIAL RECORD COPY

h ML10
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I DOCUMENT NAME: R:\WPS\MLTR\LO602135.08 |

3 To receive a copy of this document, indicate in the box: 'C" = Copy w/o attach /encI *E" = Copy w/ attach /enci *N" = No copy

i OFFICE DNMS/RI ,., |N DNMS/RI | | |
NAME JJoustra@ ;

| DATE 04/07/9D0 04/ /97 - 04/ /97 04/ /97
'

i

i
! OFFICIAL RECORD COPY
:

l
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PEERKIN ELMER

(j1]hf0g
The Perkin-Elmer Corporation
7er w ns cuve
Norwaw ci 06859 000

OoV
January 9,1997

USNRC
475 Allendale Road
King of Prussia. PA 19406

EE; Materials License # 06-02135-08
Materials License # 06-02135-12G

The Perkin-Elmer Corp. is requesting amendments to the subject Material Licenses. First, we wish to add the
following Electron Capture Detector (ECD) to each license:

Device Model Number Isotope Actn ity

200155 Ni-63 15 mci

This detector cell assembly was evolved from our currently licensed N610-0063 / N610-0134 devices. The
construction has been modified to allow use of the cell assembly into a different series of Perkin-Elmer gas
chromatographs. Currently, this device is undergoing safety evaluation by Mr. Brian Smith of Mr. Steve
Baggett's group. Approval is expected in the next few weeks.

Second, we wish to add Cyril Fernandes to license 06-02135-08.

Amendment fees in the amount of $580 and $290 for fee categories 3B and 3J are enclosed, as well as two
copies of our application for your files.

Sincerely, t
,

f
.

~~
,

John idomski
Ra tion Safety Oflicer j

alytical Instruments Division |

Cc: C. Fernandes
K. Liepins

.

Enclosures: 6

JnN I 7 m7m n a
raanviarian . , - . . . .

,yI., y 4
Fax tm3) 762 Exxc M n,, aaem. -

3
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January 09,1997t

i

Supplement to: APPLICATION FOR MATERIAL LICENSE
B. AMENDMENT TO LICENSE NUMBERS i

06-02135-08

i :
i

5. RADIOACTIVE MATERIAL
No Change j

;,

6. PURPOSE (S) FOR WHICH LICENSED MATERIAL WILL BE USED!

.

No Change j

| 7. INDIVIDUAL (S) RESPONSIBLE FOR RADIATION SAFETY PROGRAM AND !

THEIR TRAINING EXPERIENCE
Add to current list "Cyril Fernandes" Experience summary follows: !

!Addition Where Trained Training Duration On the Job '

! Cyril Fernandes a) PE 6 years yes
'

Director of Operations b,c,d) None !
'PE PHOTOVAC
;

8. TRAINING FOR INDIVIDUAL (S) WORKING IN OR FREQUENTING !:
'

RESTRICTED AREAS i

Not applicable !
!

9. FACILITIES AND EQUIPMENT I

b. Sealed sources are stored in Source Housing, Model #:
0330-0119 i

N600-0204
i

N610-0133
add N610-0363

'

;

| 10. RADIATION SAFETY PROGRAM
| No change.

j. I1. WASTE MANAGEMENT
| Not applicable

,

.

!

!

s

e

,, , - re,,
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esRC FORM 313 U.S. NUCLSAR RSSULJ. TORY 00asassessON
, 66401 * APPRev80 By Cast
a 10 CPR 30,32. 33. 3g08415

34. n e= a0 APPLICATION FOR MATERIAL UCENSE e. N mes,

.

3 INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GulOE FOR DETAtLED INSTRUCTIONS FOR COMPLETING APPLICATION. SEND TWO COPIES
OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW.

J

j APPLICATIONS FOR D'STRIOUTION OF EXEMPT PRODUCTS FILE APPUCATIONS Wf7M: IF YOU ARE LOCATED IN:

U S. NUCLE AR REGULATORY COMuisSION ELUNOIS. tesOs ANA. Iowa. MeCMtOAN. tethesE907 A, hsIMOURI, OMeO, OR,

- OsvaSION OF ININSTRI AL AND MEDsCAL NUCLE AM SAFETV, NMSS witCONSIN, SENO APPUCAflONS TO:
4 WASMcNGTON DC 20$65

U S NUCLE AR REGULATORY C( VWfSSION, REGION llt
t.LL OTHER PERSOess FILE APPUCATIONS AS POLLowl. IF YOU ARE MATE Rs ALS uCEN5ING SECTION

. LOCATEO iN Tse ROOSEvtLT ROAO
j GLEN ELLYN,IL 00137
. CamerECTtCUT. DELAWARE. DISTRICT OF COLUMStA. MAmt. MARvLAho.
1 MISSACMUSETTS. esEW MAMPSMIRE. NEW JERSEv. # sew YORn, pgNessytvANIA. A mm assSAS. COLORADO. lOAMO, K AasSAS. Louses AssA. esosstafsa, enesRASE A,
- E.MOOE ISLA8so, OR VERMONT, SEND APPUCAflONS 70 AsGW tee MICO. IsORTM OAROTA. Om LAscomeA, SOUTM OAKOTA. TSEAS, UTAM,

i U S NUCLEAR REGULATOR" COMMISSION, REGION 1
i NUCLEAfl MATERIALS SAFETv GECTION B U S NUCLEAR REGULATORY COestHSSION. REGIONIV

47S ALLENDALE ROAO MATERIAL MAOIATION PROTECTION SECTION:

! EING OF P8iUS$iA. PA }9406 $11 R TAN PLAZA DRivt, SulTE 1000

t.LASAMA. FLORIDA. GEOllotA. KENTUCKY. MISSbSS4 ppt. WJRTH CAROUNA. ' '
i PUERTO 86CO. SOUTM CAROLINA. TEssesESSEE. VIRGINIA. VIRO 6N ASLANDS. OR ALASuA. art 20asA. CALIFOReseA. Massasi, astvADA. OR$eOnl. UB40seesseTOss.
j wtST VIRG8NtA. SEseO APPUCATIOse$ TO: Aase U.S. TERRITORIES AAs0 r . - N THE PACsFIC,SeseD RPPLICA70085'4

. U $ NUCLEAR REGULATORY COMMISSION RE%N D
d ssUCEAR MATERtALS SAFETY SECTION U S. NUCLEAR REGULATDRV ConsMessaces. REGION V101 MARiETTA STREgT. SulTE 3300 esVCLEAR hanTER6ALS SAFETY SECTION 77j ATLANTA, GA 3G323 1400 MARim LAast. SUITE 210

WALNUT CREEK, CA 9d35 g*

j .

PET.SOasS LOCATED 88. AGREEMifGT SV ATES SENO APPLsCATIONS TO THE U S. NUCLEAR REGULATORY COesenest0N ONLY IP THEY wease TO POWSW A810 ESE LactasSO GAATSRIAL
m STATES SUSJECT TO U.S. NUCLEAR RE GULA FOR Y COMasaSSION Jusl480iCTION. *i

1. TMas it AN APPLICATION FOR (Cnsea assimarmer emm/ 2 NAM'E AND MAluNG ADORESS OF APPuCANT (JasswalyJse Caps)
~

L Perkin-Elmer CorporationA. NEw uCENSE

! 7 .. AMENoMENT.To uCENsE NuwER 06-02135-08 761 Main Avenue
~

C. RENEWAL OF uCENSE NuMSER Norwalk, CT 06859-0098
;
'

3. ADDRESS (ESI WHERE uCENSED MATERIAL WILL BE USED CR POSSESSED.

Perkin-Elmer Corporation

] 761 Main Avenue
'

a' Norwalk, CT 06859
j

|TELEPMONE Nummen
A. NAME OF PERSON 70 et CONT ACTEo AsOUT TMis APPuCATiON

John Widomski (20') 762-6452'

3

i SUSMit ITEMS S THROUGH 11 ON 84 e 11" PAPER. TME TYPE AND SCOPE OF eNFORMAfiON TO SE PROvtDED is DESCRisED IN THE LICEssSE APPUCATIOmiOulOE.
!

( S RAD.IOACTIVE MATE. RIAL. e. PURPOSEiS FOR wMiCM uCantSED MATERIAL wiLL SE useo....E., ai .ae m a = . it enc.ue.i .aare Pays.e. to . es s. na. . .
. .u n. - M e. .

. _ _ ,

'' **',Yu',N G n'M W.*E 7C EP " "*"''" * **' "* '"*" ''* '"''""^ * ' 8 TR^**"a mo'v'ou^'8 "oRR** * om PREOueNTuse ResTRieTEo ARE AS.RA

9. F ACfl,lTikS AND EOutPMENT. 10. RADIATION SAFETY PROGRAM.

12 LaCENSEE PEES (Sas 70 CPR f/0eas $sreen #10Jtt

FEE CATEGOav 3B YNCEo : 580.00
"n. WASTE Man,AGEME=T.

13 CERTIFICATION (Must ee spw ered er assemeat/ TME APPLICANT UNDEsISTANOS THAT ALL ST ATEMENTS AND REPME8ENTATIONs esADE m TMIS APPLaCATIO8e ARE
BINDING UPON THE APPuCANT
TME APPLICANT ANO ANY OFFsCIAL EatECUTING TMIS CERTipsCATION ON SEMALF OF TME APPuCANT.esAMED IN ITEM 2. CERTIFY THAT TMis APPUCATION IS
8"REPARED IN CONFORMITY wtTM TITLE 10.CCDE 08 FEDERAL REGULATIONS. PARTS 30. 32,33. 3A. 35. AND 40 AND THAT ALL INFORMATION CONTA8NEO 8eEREW.
G TRUE s'ID CostRECT TO TME DEST OF ?MEIR KNOWLEDGE AND BELIEF
WARN NG- 18 U S C. SECYlON 1001 ACT OF JUNE 25.19as. 82 STAT,749 MAKES IT A CR6MINAL OFFENSE TO MAKE A wtLLFULLY F ALSE STATEMSatt Oft RSPRESENTAftoss
TO ANY DEPARTMENT OR AGENCY 08 THE UNf7ED STATES A5 TO ANY MATTER WITMsN ITS JURISDICTION

SIGNATU JCEflTIP vlNG FtCER TYPEDePRsNTED NAME TITLE DATE

Director,,
,

Qp% h%~ Kaspar Liepins Product Assurance 1-8-97
y .I FOR NRC USE ONLY

T r*S Os F E E - FEL LO& FEE CATEGORY COMMENTS

AMOUNT RECElviD CMtCK NUMSER

124118
.- - L

gpa. u- .a wqj gf $, |DATEA,PROv E D ,v n ~

JAN I 71997;

NRC FORM 3131943 E$TiMATED BURDEN PER RESPONSE TO COMPLv WITH TMIS INFORMATION COLLECTION REQUEST: T.S M815.
FOR ARD COMMEWTS REGARomG BURDEN EITIMATE TO TME RECORDS AND REPORTS MANAGEasEsst BRAssCM IP4304. U.S. NUCLEAR
REGULATORY COMMIS$10N WASMtNGTON. DC 20555 ANO TO THE OFFICE OF INFORMATION AND REGULATORY AFF A8MS.0FFICE OF
M. AAGE ME NT AND SVDGET, W ASMiNGTON. DC 20601.

.
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EVALUATION OF SEALED SOURCES :

p ,' (July. '96 - Rev. A) !.,

APPLICANT: Perkin-Elmer Corporation,
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- PE Photovac ;
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(] APPLICATION FOR RADIATION SAFETY EVALUATION AND REGISTRATION'
OF SEALED SOURCES - Amendment to Perkin Elmer Registry No. NR-536-D-110B

DATE: August 1996

APPLICANT: THE PERKIN-ELMER CORPORATION
CHROMATOGRAPHY DIVISION
PE Photovac
761 Main Avenue
Norwalk, Connecticut
06859-0184

DEVICE TYPE Detector Cell Assembly

MODELS PE Photovac 200155

SOURCE MANUFACTURER Nuclear Radiation Development Inc.
2937 Alt Blvd.
Grand Island, N.Y.
14072

Model N1001

'v Amersham /Searle Corporation
26375 Clearbrook Drive
Arlington Heights, Illinois
Model N.B.C. 7020

RADIONUCLIDE Nickel 63

MAXIMUM ACTIVITY 15 millicuries

LEAK TEST FREQUENCY 3 years

PRINCIPl.E USE N (lon Generator, Chromatography)
Amendment to Perkin Elmer Registry No. NR-536-
D-110B

Amendment to Perkin Elmer General and Specific
Licenses 06-02135-12G and 06-02135-08
respectively

,

CUSTOM DEVICE NO

(
U

Page 1 of 4

|
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APPLICATION FOR RADIATION SAFETY EVALUATION AND REGISTRATION OF SEALED |

SOURCES - Amendment to Perkin Elmer Registry No. NR-536-D-110B
8/1/96 j

Page 2 of 4 !(s<

1

DESCRIPTION

PE Photovac Gas Chromatographs may contain the ECD assembly containing the 200155 |
cell. The Electron Capture Detector (ECD) for these gas chromatographs consists of a
heater block, a temperature controlling mechanism and a Nickel-63 foil situated in a
cylindrical cavity of a two piece stainless steel detector body. The sealed source foil for

|
use in the cell assembly consists of a corrosion resistant metal foil substrate which has a I

radioactive material (Nickel 63) electrolytically deposited on one side. The two body,

parts are fixed together using four anti-tamper screws. See attached construction section
{

'

for detailed drawings which include dimensions.

I

An effluent transfer tube (Anode) is located in line with the horizontally arranged source. |,

'

At the cell (Cathode) the carrier gas (nitrogen, argon / methane) contacts the cylindrically
formed foil and exits through a small tube at the other end of the detector.

!
4

The 200155 cell assembly is identical to previously evaluated and registered models
a

;'

N610-0063 and N610-0134. PE Photovac model number 200155 is somewhat different
i mechanically to meet the needs of PE Photovac Gas Chromatographs.
1

DRAWING

See attached Photograph section
s

LABELING

Each cell is stamped with an individual serial number. An aluminum plate containing the
radiation symbol, the statement " DANGER RADIOACTIVE MATERIAL" , the isotope,
activity, date and maximum operating temperature is affixed to the cell body.

,

The PE Photovac cell is enclosed in a ECD oven enclosure with the lid of the oven;

enclosure marked with the standard radioactive material symbol and the words;
"

" CAUTION - RADIOACTIVE MATERIAL ". In addition, the lid will also contain the
; following text:

on (date), this device was determined to contain /J millicuries of Nickel 63, a radioactive isotope. The receipt, possession. use and,'

transfer of this device Model No. 200/55, Serial No. (SerialNo.) are subject to a general license or the equivalent of the U.s.
Nuclear Regulatory Commission or of a state with which the NRC has entered into a agreement for the exercise of regulatory

{ authority.

The ELECrRoN CAPTURE DETECTOR CELL IS NoT A C0sTOMER SERvlCED PART.This part is not to be removed,
[ replaced, altered. adjusted or tampered with by the user. Please refer to the ECD section of the Operator Manual supplied with your

gas chromatograph.

TEvrlNG
This device must be tested at intervals of no longer than 3 y ears (1 year in Canada) as required by 10 C.F.R. pl.5(c)(2) and
equivalent Canadian regulations for leakage of radioactive material Please refer to ECD section of the operator Manual for testing
instructions.

__-
.
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APPLICATION FOR RADIATION SAFETY EVALUATION AND REGISTRATION OF SEALED
SOURCES - Amendment to Perkin Elmer Registry No. NR-536-D-110B
8/1/96 Page 3 of 4

(U~') The device is labeled in accordance with the requirements of 32.51 (3) if generally

licensed. The device will be labeled in accordance with 10 CFR 20.203 when distributed
to persons specifically licensed.

See attached " Labeling" section for label drawings which include dimensions.

CONDITION OF USE

The ECD is designed to produce an ionized atmosphere for quantitative and qualitative
measurement of elements in gas streams. It is an integral component of the PE Photovac
Chromatograph. The ECD will be used in laboratory and field environs by persons
trained in the use of gas chromatograph equipment. The ECD will normally be operated
at a temperatute not exceeding 250 C i 10 C. The ECD has a rated maximum
temperature of 450 C 10 C as per Perkin-Elmer registry # NR -536-D-110B.

DETAILS OF CONSTRUCTION
L
|See attached " Construction" section. '

TESTING OF PROTOTYPES j

!

p) The device was tested to the guidelines of ANSI N542. The tests consisted of the
!( following:
;

Temperature test '

External Pressure Test
Impact Test.

In addition tests were carried out for Catastrophic temperature control failures.

See attached " Prototype Tests" section for detailed results

EXTERNAL RADIATION LEVELS

Since the walls of the detector cell are far in the excess of the range of maximum energy
beta particles emitted from the contained source, surface readings on the cell should not
be expected to exceed ambient background levels.

| See attached reports in the " Radiation level" section. |

|

l

O Q'UALITY ASSURANCE
i
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APPLICATION FOR RADIATION SAFETY EVALUATION AND REGISTRATION OF SEALED
SOURCES- Amendment to Perkin Elmer Registry No. NR-536-D-110B
8/1/96

Page 4 of 4 '

k
The source manufacturer performs the following tests on the cell prior to shipment to PE

'

Photovac.
Pressure test,

Saturation current test
Wipe test

PE Photovac will perform the following tests :

Visual examination of cell for mechanical defects
Examination of corresponding test results for the ECD from the manufacturer
Wipe Test

Wipe tests are analyzed by National Leak Test Center, P.O. Box 486, North Tonawanda,
New York,14120

4

A label (PE Photovac Part No. 501612) includes the appropriate radiation safety related
doctmentation and accompanies all ECD shipments. See Labeling section for the
drawing which includes dimensions and label print text.

ECD cells are routed through the factory in a strictly controlled sequence used with
previously evaluated and registered cells. Attached in the Quality Assurance section are>

flowcharts detailing the routing of ECD cells through the PE Photovac facility.

Distribution information for the ECD is to be stored in Shipping and Quality.

Quarterly reports are to be submitted to the NRC. Report details are defined in the
" Quality Assurance" section.

1

LEAK TESTING DURING USE

The cell is to be leak tested at intervals not to exceed 3 years. The tests should be
conducted in accordance with PE Photovac Operator Manual procedures. Attached are
applicable pages in the " Operators Manual" section. 1

DOCUMENTATION ACCOMPANYING TIIE SEALED SOURCE

Operators manual sections detailing proper maintenance and use of the ECD accompany
each PE Photovac GC.

O
.

I
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[7$ P-E NO. DESCRIPTION OTYITEM

1 B N610-1145 BODY-9000 ECD I
2 C N610-3149 BASE-ASXL ECD 1
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) CARD

2 Also Available on
Aperture Card
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!
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NOTES: (-
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MATERIALS

ITEM PARTf QW DESCRIPT10N
,

1 400142-03 2 CONtECTOR TERMit&L

2 400151-27 1 CONN. HOUS ING ,2 P IN , LOCK ING

3 400498 1 TEFD%L CUTOFF ASSY. |

4 400119-12 1 CRIMPING LUG, PARALLEL I

5 400217-08 1 HEATER , CARTR IDGE , p .168 x 1.5, 44 WATT MAX .

1. CR IMP ING LUG MUST BE .125" M IN . AWAY FROM CUT 0FF BODY . i

2. S IL ICONE/F IBERGLASS SLEEV ING iS PART OF THE THERMAL
CUT-0FF ASSEMBLY.

ANSTEC
APERTURE

NOTE 1 5
i CARD

Atco Avaliablo on
a ' Aperture Card

'
I
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bm bm m 09 . cn om ITEM OTY . DESCRIPT10N

1 1 301231, ECD SIGtR C0f#ECTOR ASSY.

2 1 N610-0363, ECD ASSY .

/ 3 1 301230. ECD TEMPERATURE SENSOR ASSY
SEE NOTE 3

- '

,f 4 1 301229, ECD HEATER ASSY.

g [ -~ 5 1 600271-09, SEALANT ,EP0XY

D4 ' ,
'

j

[- g -Ex>xym-
1) REMOVE BNC CONNECTOR ASSEMBLY AS SUPPL IED AND

L_ -
" ' ' / '

- REPLACE vilTH 301231 SIGNAL CONNECTOR ASSEMBLY .

1r -

[ 2) INSTALL TERMINAL INTO CONNECTOR HOUSING.(1
3

3) DISCARD CAP SUPPL LED W ITH ECD CELL ASSEMBLY .

k8 CAUTION: DETECTOR CONTAINS RADl0ACT IVEi i t

j g MATERIAL . D0 t0T DISASSELRE

$
/I

SEE t0TE 1 | T/ !
SEE NOTE 2
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KL 08 TTEM PARTY | OTY . DESCRIPTIONV sa b ms
___
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1 501622-0 1 1 LABEL , CABLE ASSEMBLY ID MARKER
' TEMP _ SEN . '

2 400155-02 1 CONNECTOR HOUS ING , SP0X ,
2 C IRCU IT , FEMALE

3 400152-01 2 CONNECTOR TERM INAL , FEMALE CR IMP ,
22-28 AWG

4 400035-07 1 TEMPERATURE SENSOR , RTD ,1000 OHMS

7.00 =-=

ps ., , ,
$ - --i TEMP.SEN. -

REV. ECO f DESCRIPT104 DATE
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MM ER 1
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s
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2 400155-02 1 CONNECTOR HOUS ING , SP0X ,
2 C IRC.U IT , FEL%LE

3 400152-01 2 CONNECT 0R TERM INAL , FEMALE CR IMP ,
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4 400035-07 1 TEMPERATURE SENSOR , RTD ,1000 OHMS
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Vm b ms GEL E08 11Eu OTY. DESCRIPTIOf. m yo

1 1 400193-03, SUBulNI COAX JACK

2 1 400137-03 P0GO Plti

NOTES:

1) SOLDER P0GO PIN (ITEM 2) TO C0AX JACK (1 TEM 1).
THE P!N MUST BE B0TTOMED IN THE COAX SOLDER CUP.

1
2) MASK EllD OF P IN PR IOR TO SOLDER ING .

/ 2
,

/ y' 3) FULL TRAVEL OF THE PIN IIP 15 REQUIRED AFTER

'_..,,....../ ,/ SOLDERING.
. . .

-

4 ) D ISCARD NUT SUPPL IED W ITH C0AX JACK . RETA INp___________, 3

gi) - / LOCK WASHER.

_Ji d / .13--

7
/ SEE NOTE 32

SEE NOTE 2 -- '/
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DIMENSIONS ARE IN MILLIMETERS DIMENSIONS AND TOL APPLY BEFORE FINISH MAXIMUM INTERNAL RADIUS 0.2 |
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( 50 DIAMETER DIMENSIONS ( 6 G 30
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PE Photovac Model 200155
CERTIFICATION

~

''Ni Electron Capture Detector
Save for proof of tests.

3

The attached source complies with the requirements of
ANSI N542 (ISO 2919) Classification C32211. This
source has been leak tested and is certified to have
less than 0.005 pCI,180 Ilg of removable contamination.,

Serial Date") Number Received

Assay Number Activity *

Isotope 63NI

Wipe Test
Date

*

Contamination pCi pCi pt
, Removed

Dq Dq Dc

Pressurization test at 30 psi N ; Passed:2

Initial Test Performed by
Signature

Markhnm; Ontario, Canada
N610-3148 A
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2. Do not mutilate cylinders.
{

| 3. Do not heat the cylinders or expose them to direct sunlight. He cylinders may rupture at I~

high temperatures.
|

4. Always secure cylinders before removing the cylinder valve protection cap. You should
,

{| secure the calibration gas cylinder before connecting the regulator and adapter tubing. <

5. Do not drag or roll cylinders. Large cylinders should only be moved on carts designed for
compressed gas cylinders. Do not move cylinders without the valve protection cap in place.

6. Wear safety glasses when working with compressed gases.

' 7. Do not store cylinders in a hazardous location. Store cylinders in an upright position away
from possible sources of heat or sparks.

8. Never plug, obstruct or tamper with safety relief devices.

1.2.2. Regulators for Compressed Gases l

1. Use only the specified regulator for carrier and calibration gas. Confirm regulator type and
material with your specialty gas supplier. Use the filling station only for air or nitrogen.

2. Mark each regulator with its intended service and never use a regulator for more than one
service. To ensure safety and avoid contammation, regulators should be dedicated to one

service. Do not change gas service, or adapt equipment without consulting your gas supplier.

3. Ensure regulator constmetion materials are compatible with the gas, and that the cylinder
pressure gauge will withstand the cylinder pressure.

4. Never use the regulator as a shut-off valve. Close the cylinder when it is not in use.

5. Do not subject the regulator to an inlet pressure greater than recommended.

6. Do not move or detach the regulator when it is pressurized or when it is in use.

7. Before connection, ensure the gas cylinder valve and the regulator CGA connection are clean.

8. When connecting a regulator to a large cylinder tum the pressure control valve on the
cyhder all the way out (close the cylinder). Turn the regulator outlet to off. Open the gas
cyhder valve slowly and check for leaks. Adjust the delivery pressure and then open the
regulator outlet valve.

1.2.3. ECD Radioactive Hazards

Warniag: To assure that removable radioactive contamination on the external parts of the ECD
remains at a safe level, the United States Nuclear Regulatory Commission requires that
the ECD be wipe tested at least once every three years and that a record of the results
be maintained for NRC inspection for a period of three subsequent years.

In Canada, the ECD must be wipe tested at least once every twelve months and a
record of the results must be maintained for Atomic Energy Control Board (AECB)
inspection for a period of three years.

1

Warning: Thernal Runaway Protection: He 6823 will cut power to the heating system if any
heated zone exceeds 120*C. Contact PE Photovac Senice for further information.

1.2.4. Government Regulations for ECDs
!

Note: Do not open the instrument or attempt to remove the ECD. If the ECD must be removed
from the instrument, contact the PE Photovac Service Department. See Section 9.10. !

, !
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() Note: The Electron Capture Detector (PE Photovac Part No. 200155) contains 15 millicuries of

Nickel-63 (Nio), a radioactive material. We strongly recommended that tuu become
familiar with the NRC regulations, as well as any other federal, state. or local regulations,
covering the use of Nickel-63.

Your possession and use of this detector is governed, in the U.S., by 10 C.F.R. Section 31.5,
which is reproduced in Section 9.1.4. Under the provisions of that regulation you are deemed a )

i

General Licensee.
,

Your possession and use of the ECD may also be regulated by the state where you are located.
He requirements of state regulatory agencies are similar to those contained in NRC regulation 10
C.F.R. Section 31.5, but they may differ in some respects. You must obtain a copy of the
regulations from your particular state. See Section 9.3.1 for a list of the Agreement States.
Agreement States have been granted authority by the U.S. Nuclear Regulatory Coimnission to . I

regulate the possession and use of radioactive material.

In Canada, use of the ECD is governed by Atomic Energy Control Regulations. Under these
regulations, you must obtain a possession license before you can receive the ECD. Refer to Part II,
Section 7, of the regulations for details of applying for a license. See Section 9.2.1.

You must be familiar with all the regulations governing your use of the ECD. A summary ofthe
requirements of 10 C.F.R. Section 31.5 is listed below. De requirements of the Atomic Energy
Control Regulations are similar to those of 10 C.F.R. Section 31.5.

,

1.2.4.1. Labels

Do not remove any of the labels attached to the ECD cell or any of the labels attached to your gas ;
chromatograph that refer to the ECD cell. Follow all instructions and abide by all precautions i

provided by the labels and in user instruction manuals referred to by the labels. |

O |

V 1.2.4.2. Leak Testing

You are obligated under federal and state regulations to make certain that the ECD cell is wipe
tested for leakage of radioactive materials at intervals of no longer than three years, and that the
analysis of these wipe tests is conducted by a person specifically licensed to do so, either by the
U.S. Nuclear Regulatory Commission or by an Agreement State. He analyses can be performed

,

'

by the firms listed in Section 9.4.
)

In Canada, the ECD must be wipe tested at least once every twelve months and a record of the

results must be maintained for AECB inspection for a period of three years. Refer to Regulatory ;
Document R-116 for details. See Section 9.2.3. See section 6.2 for detailed procedure.

1

1.2.4.3. Cell Failure or Damage

If a leak test detects more than 0.005 millicuries of removable Niaon the surface of the ECD cell,
or if the cell itselfis damaged in such a way as to indicate that it may no longer adequately shield
the radioactive material inside, you must immediately suspend operation of your gas j
chromatograph until the cell has been repaired or disposed of by a person specifically licensed to
do so.

Any such incident must be reported, by you, to the Regional Of! ice, Inspection and Enforcement,
U.S. Nuclear Regulatory Commission. You must also report the incident to the regulatory
authority of your Agreement State.

In Canada, you must report the mcident to the AECD. See Section 6.3 for more details.
{
11.2.4.4. Reporting Radiation incidents, Theft or less
|

Please read NRC Regulation 10 C.F.R. Section 20.402 and 20.403. See Section 9.1.1. In Canada,
read Atomic Energy Control Regulations, Part VI, Section 20. See Section 9.2.1. These

c regulations desenbe your duties should the ECD equipped 6823 be lost, stolen, or released, or
( should any person be exposed to radiation.

1

l
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1.2.4.5. Other Requirements

Regulation 10 C.F.R. Section 31.5 does not permit you to abandon the ECD equipped 6823 or >'
export it. It may not be transferred except to a person specifically licensed to receive it. Within
thirty days of such a transfer, you must report to the Director ofNuclear Material Safety and
Safeguards, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555, the name and
address of the transferee.

No report is needed to transfer a used or defective ECD equipped 6823 to PE Photovac in order to
.

,

obtain a replacement. You may transfer the ECD equipped 6823 to another general licensee, like;

yourself, only when it remains at the same location to which it was shipped by PE Photovac. Give
the transferee a copy of these instnictions and the regulations in Appendix I, and report to the
NRC as required in Regulation 10 C.F.R. Section 31.5.

1

j | Warning: Do not open or disassemble the ECD equipped 68231 |

1.2.5. Battery Pack Care,

; Do not leave the battery pack uncharged for an extended period of time. This will result in ,

j damage to the battery pack. !

1. The battery pack is XX% Cadmium (Cd) by weight.
'

2. Charge the battery pack using the AC adapter provided with or identified for use with this
i product only in accordance with the instructions and limitations specified in this manual. For

AC adapter use only PE Photovac Part No. XX (North America), XX (United Kingdom), XX
(Europe)..

1.2.6. Excessive Heat and Cold;

; Do not expose the instrument to intense sunlight for prolonged periods. This may result in a rise
in instrument temperature and loss of oven control,

g Exposure to excessive heat may also result in instnunent contammation.

} Do not expose the instrument to extreme cold. Excessive low temperatures will cause decreased
i battery life and may result in loss of oven control.

1.2.7. Calibration Gas

] You must provide adequate ventilation when 6823 is being calibrated.

;
If compound threshold limit values (TLVs) are exceeded, you should use a gas bag for sampling
and provide adequate ventilation during calibration. When using the gas bag adapter tubing, take4

;
care not to kink or stress the tubing. Optionally you can vent the DET OUT, BKFLUSH OUT and
PUMP OUT ports.<

To determine the TLV of the compounds contained in the calibration gas, refer to the Material4

i Saf<.ty Data Sheet (MSDS) supplied with your calibration gas cylinder. See Chapter 5 for
complete instructions en calibrating the GC..

1.3. Unpacking

| The following items are included with the 6823 Gas Chromatograph:

1. User's Manual
S

2. RS-232 Cable with Adapters

3. AC Adapter / Battery Charger with AC Line Cord

4. Carrier Gas Connection Kit4

5. . Package of 12 Septa

O4
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3.2. Setting Up the ECD

Warning: To assure that removable radioactive contammation on the external parts of the ECD
remains at a safe level, the U.S. Nuclear Regulatory Commission requires that the
ECD be wipe tested at least once every three years and that a record of the results be
maintained for NRC inspection for a period of three subsequent years.

In Canada, the ECD must be wipe tested at least once every twelve months and a |

record of the results must be maintained for AECB inspection for a period of three
years.

Operation of 6823 is fully automated. His includes setup and opercion of the ECD. De only
setup required is to vent the detector and ensure the detector has been selected for operation.
Switching the column efIluent to the ECD from the PID is done with the " Setup" key. You do not

,

need to open the instrument in order to setup the ECD. I

Warning: Do not open the 6823 or remove the ECD. If the. ECD must be removed fram the

mstrument contact PE Photovac Service. See Section 9.10.

To setup an ECD.

1. Locate the ECD out port and connect a suitable length of tubing to vent the detector well
away from the instrument and all users. If you are using the GC indoors, you may want to
vent the detector outside.

Venting the ECD outlet does not affect the performance as long as the tubing does not
provide any restriction. Ensure the tubing is not kinked or stressed.

;

1
2. He make-up gas flow is fixed for each assay. You can measure the total flow at the ECD j0, vent. Connect the flowmeter to the ECD outlet. Measure and record the total flow.

3.3. Performing a Loop injection Analysis

The instrument will be set up according to the method for your selected assay. To change the
injection method, you must se the PC Soilware. Refer to the PC Soflware user's manual for more
details.

,

'

Ensure carrier gas is supplied to the instmment.

1. Ensure the fitting caps have been removed from the ports and then connect a flounder to
the DET OUT port. For a loop injection ensure the loop purge tube is not installed between
the BKFLUSH OUT andliAMPLEIN ports.

2. Balance the flow rates as outlined in Section Error! Reference source not found..

3. In the Analyzer menu, open the Status dialog box. He Lamp Status will be Started OK, or
On and Reset.

If the Lamp Status is Started, then the lamp has been tuned to its previous operating
intensity. If the Lamp Statas is On and Reset, then the lamp has been tuned to a different
intensity. A calibration should be performed to ensure all Library data is correct. If you do i

root perform a calibration then the message " Warning! UV ! amp was reset" is displayed to
warn you that the library information may be inaccurate.

4. Check the Offset level in the Status dialog '>ox. Ifit is above 100 mV allow the instrument to I

stabilize for about un hour. If this does not bring the signal down, condition the column I
overnight. See Section 6.10.

5. Open the Method menu and select Loop for an automatic injection. A check mark will appear
beside the selected option.

O
h 6823 Users Manual
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| 6. Routine Maintenance
i
,

t

6.1. Maintenance Schedule

; "Ihe 6823 requires regular maintenance to keep it operating efliciently. Replacement of some

) items will vary with usage.

Itein/ Operation Frequency
injection Port Septum Every 5-10 injections

*

Store Library Compounds Every month
(for Surrogate Calibration)

'

Replace Sample Pump 5000 heurs
,

Wipe Test the ECD Every 3 yeurs'
; Replace Inlet Filter Every week or as required,

Clean UV Lamp Every 6 months,

Replace UV Lamp Every year
- Replace Calibration Gas Every year or as required
{ (Commercial Cylinder)

Condition Column As required
; Charge Internal Battery As tequired
i Replace flowrneter Battery As required
| Clean Flowineter As required

Tebir 13 MaintenanceSchedulea

* 3 yean in USA, I year in Canada; contact your local authority for local regulations

6.2. Obtaining an ECD Wipe Test Sample

I

Note: Until the results of the wipe test are known, use caution and suitable protection when
handling equipment in contact with the ECD. Wear disposable plastic or rubber gloves
whec performing this test.

You must obtain a wipe test kit from an a,.thorized laboratory or consulting firm. See Section 9.4
, for a list of agencies in the U.S.

1

In Canada you must use a consulting agency, unless you have been authorized by the AECB to
perform wipe tests. Contact the AECB for more information.

To perform the wipe test:

1. Turn the instrument ofTand allow the detector to cool to the touch.

| Warning: Do not open or disassemble the ECD equipped 6823! | !

2. Using the instructions included with the wipe-test kit, wipe the outlet area of the detector as
shown in Figure 35 with the cotton swab. W i vent fitting on the top panel of the.6823.

!

6823 Users Manual ]
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| Remove the 3 screws of the access hatch. Pry off the cover to the ECD oven enclosure.
! .. . .
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. .

/ .

~

.'

Wipe the ECD vent hole with the wet swab and then Wipe all accessible outside metal surfaces of th.: ECD
with the dry swab. with the wet swab and then with the dry swab.

Replace the cap and secure the cover with the 3 screws.

Figure 35 Il1pe Testing the ECD
k

3. Place the cotton swab in the container provided in the wipe-test kit. Inchide a data sheet
stating that the wipe test was performed ou a PE Photovac ECD (PE Photovac Part No.
200155), the serial number of the instrument and the tite of the test.

4 Request a new wipe-test Lit to be sent with the test results.

5. Return the envelope to the leak testing center specified in the leak test kit.

| Warning:If the ECD does not pass the w1pe test, contact PE Photovac Senice inunediately. |

Note: When ordering a wipe test or a wipe test Lit, specify that the sensitivity of the wipe test be
0.0001 microcurie. Nialis a beta emitter.

_
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6.3. Disposing of an ECD Cell

Ifit is necessary to dispose of an ECD equipped 6823, or to have the ECD detector removed from
!the 6823, contact:
'

1
Photovac MonitoringInstruments !

25-B Jefryn Boulevard West
j

Deer Park, New York

i1729 USA

Tel(516)254-4199

Fax (516)254-4284

PMI can supply shipping and disposal instructions and current fees.
;

In additiov, report the ECD cell disposal to the NRC: f
Nuclear Material Safety and Safeguard j
U.S. Nuclear Regulatory Commission 1

Washington,DC 20251

You may also need to report the cell disposal to your state and local agency. If you are in an
Agreement State, you must report the cell disposal to the state agency. See Appendix 2.

In Canada, you must report the proposed ECD cell disposal to the AECB before you dispose of the
cell:

Atomic Energy Control Board
P.O. Box 1048 )
Ottawa, Ontario, KlP SS9

l

(613)995-1385

6.4. Replacing the injection Port Septum I

A worn out septum causes leakage which will result in poor reproducibility and an unstable
baseline. When an injection is made the baseline will suddenly drop below zero as the needle ss j

pushed against the septum. This will also occur if the septum is improperly seated in the injection
port.

A silicone septum with a Teflon face (PE Photovac Part No 380032) is recommended for use with
the 6823. This type of septum will last for about 5 to 10 injections depending on the syringe
needle. To change the septum:

1. Unscrew the black septum retainer.

2. Use a syringe needle to withdraw the old septum.
j

3. Ensuring that the new septum is handled as little as possible, preferably with forceps or
tweezers, place the new septu.n, Teflon face down, in the injection port.

4. Position the septum in the injection port with the syringe needle and then carefully screw the
black retainer back in place.

The septurn retainer must not be overtightened. ~1his will cause unusual resistance to needle

penetration and may result in needle blockage. To ensure the septum retainer is tightened down
properly;

5. Connect a flowmeter to the DET OUT port.

6. Watch the flow as the septuut retainer is tightened. The retainer should be tightened so that
the septum is seated a ainst the lower half of the injection port assembly. A steady flow rate,
which does not increase as the retainer is further tightened, indicates the retainer is in the
correct position.

6823 User's Manual -43



_ _ ._, . . _ _ _ . . _ . _ . . _ . _ _ _ _ _ . _ _ _ _ _ _

,

9

f

4

for the column packing or coating. When choosing the type of column for a specific application,
the following criteria must be considered:

:
"

1. Polar or non-polar compounds to be separated.

2. Weight and volatility of the compounds to be separated.
4

For more information on the types of columns available for specific applications contact the PE
Photovac Technical Services / Applications Department.

.

8.4. Photolonization Detector

ne detector consists of a high frequency (HF) driver circuit and the Electrodeless Discharge 4

Tube or lamp. The lamp contains low pressure gas into which the high fr quency energy is ',

" coupled" through an antenna wrapped around the lampholder. The lam < driver power supply is
controlled by the microprocessor based on a feedback signal from a lig4 sensor on the HF driver
circuit board.

1

Dissipation of the energy in the gas causes it to glow with a bright h e-violet light. Ultraviolet
(UV) light of approximately 120 nm is also produced. UV light o las wavelength carries 10.6 l

r
electron ~olts (eV) of energy. The UV light is emitted from the '.anp and is dirated at the stream
of gas i , n the sample inlet or at the carner gas eluting fror- ae column When light of this

]| energy Et ' the cluting molecules, they may become ioniv .

I

1

|

| Figure 391%etoioni:stion Detector

i
! He lamp generates photons which ionize specific molecules in the gas stream. Many of the

chemicals considered pollutants, including most hydrocarbons, are ionized.
<

1

-

Re permanent air gases (argon, carbon dioxide, nitrogen, oxygen, water vapor etc.) require a !

>

relatively high energy for ionization, and are not ionized by the UV photons. <

I

Whether or not a certain molecule is ionized depends upon its lonization Potential (IP). If the IP of {
1

} a molecule is less than 10.6 eV it will most likely be ionized. If the IP is greater than 10.6 eV, it
is not readily ionized. Most of the permanent air gases including water vapor have IPs over 12 eV. I

.

This means that the carrier gas and the sample matrix are not ionized. I

After the compounds have been ionized by the lamp, the ionized particles in the detector cell are
subjected to a continuous electric field between the repeller electrode and the collector electrode.
The ions move in the electric field, generating a current which is proportional to the concentration1

of the ionized molecules in the detector cell. An electrometer circuit converts the current to a,

'

voltage which is then fed to the microprocessor.

8.5. Electron Capture Detector

ne ECD is the most sensitive detector available for the analysis of electrophilic compounds such
as chlorinated hydrocarbons found in pesticide residues. It is concentration-sensitive and
nondestructive.

The ECD cell contains a nickel foil in a cylinder through which the carrier gas flows. The coating
of the foil's inner surface contains the radioactive isotope Nickel-63 and has a nonunal sensitivity
of 15 millicuries. To optimize detector response, make-up gas is combined with column eHluent.

Beta particles emitted from the Niuionize the carrier gas. The resultant ions and electrons travel
to the collector anode assembly under the influence of a pulsed polarizing voltage applied
between the source and the collector. The pulse frequency is varied to maintain a constant average

O current. The presence of an electron absorbing species in the detector decreases the current as the

absorbed electrons form ions, which travel more slowly than electrons. The pulse frequency of the

6823 User's Manual $



.

>

O polarizing supply is auta.natically controlled to maintain a constant current and is used to form the
!

U detector output signal.

The ECD contains 2 thermal cut off fuses. The fuses will blow if the heater control circuit fails
and the heater temperature exceeds the safety limit. The ECD cannot be serviced by the customer
and must be returned to PE Photovac for servicing.
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9. Appendices

,

9.1. Ti'Je 10, Chapter 1 CFR - Energy

9.1.1. Sections 20.402 and 20.403

$20.402 Reports of Theft or less of Ucensed Material

(a) (1) Each licensee shall report to the Commission, by telephone, immediately aRer it
determines that a loss or theft oflicensed material has occurred in such quantities and
under such circumstances that it appears to the licensee that a substantial hazard may
result to persons in unrestricted K ms.

(2) Reports must be made as follows:

(i) Licensees having an installed Emergency Notification System shall make the
reports to the NRC Operations Center in accordance with $50.72 of this chapter.

(ii) All other licensees shall make reports to the Administrator of the appropriate NRC
Regional Office listed in Appendix D of this part.

(b) Each licensee who makes a report under paragraph (a) of this section shall, within 30 days
after learning of the loss or theft make a report in writing to the U.S. Nuclear Regulatory
Commission, Document Control Desk, Washington, DC 20555, with a copy to the
appropriate NRC Regional Office hsted in Appendix D of this part. The report shall include
the following information-

;
(1) A desenption of the licer. sed material involved, including kind, quantity, chemical and

physical form;

(2) A description of the circumstances under which the loss or theft occurred,

(3) A statement of disposition or probable disposition of the licensed material involved,

(4) Rai :.uun exposures to individuals, ciremnstances under which the exposure occurred,
and the exterr, of the possible hazard to persons in unrestricted areas;

(5) Actions which have been taken, or will be taken, to recover the material; and

(6) Procedures or measures which have been or will be adopted to prevent a recurrence of
the loss or theft oflicensed material.

i

j (c) Subsequent to filing the written report the licensee shall also report any substantive addition
; information on the loss or theil which becomes available to the licensee, within 30 days

,

aner he learns of such infonnation.

: 0
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pd (d) Any report filed with the Commission pursuant to this section shall be so prepared that
names ofindividuals who have received exposure to radiation are stated in a separate part of
the report.

(e) For holders of an operating license for a nuclear power plant, the events included in
paragraph (b) of this section must be reported in accordance with the procedures described in

f

$50.73 (b), (c),(d),(c) and (g) of this chapter and must inchide the information required in
paragraph (b) of this section.

[34 FR 7500, May 9,1969, as amended at 38 FR 1271 Jan. I1,1973; 48 FR 33859, July 26,1983)

g20.403 Notification ofIncidents

(a) ImmediateNor:Acation. Each licensee shan immediately report any events involving
.

byproduct, source or special nuclear material possessed by the licensee that may have caused
or threatens to cause:

(1) Exposure of the whole body of any individual to 25 rems or more of rediation; exposure
of the skin of the whole body of any individual to 150 rems or more of radiation; or
exposure of the feet, ankles, hands or forearms of any individual to 375 rems or more of
radiation; or

*

(2) The release of radioactive material in concentrations which if averaged over a period of
24 hours, would exceed 5,000 times the limits specified for such materials in Appendix
B. Table II of this part; or

; (3) A loss of one working week or more of the operation of any facilities affected' or
,

(4) Damage to property in excess of $200,000.

(b) Twenty-four hour notifcarion. Each licensee shall within 24 hours of the discovety of the
event, report any event involving licensed material possessed by the licensee that may have
caused or threatens to cause:

V 1) Exposure of the whole body of any individual to 5 rems or more of radiation; exposure
'

of the skin of the whole body of any individual to 30 rems or more ofradiation; or
exposure of the feet, ankles, hands or forearms of any individual to 75 rems or more of
radiation; or

1

(2) The release of radioactive material in concentrations which, if averaged over a period of
24 hours, would exceed 500 times the limits specified for such materials in Appendix B,
Table II of this part; or

(3) A loss of one day or more of the operation of any facilities affected; or

(4) Damage to property in excess of $2,000.

(c) Any report filed with the Commission pursuant to this section shall be prepared so that
names ofindividuals who have received exposure to radiation will be stated in a separate
part of the report.

(d) Reports made by licensees in response to the requirements of this section must be made as
follows:

(1) Licensees that have an installed Emergency Notification System shall make the reports
to the NRC Operations Center in accordance with j50.72 of this chapter.

(2) All other licensees shall make the reports required by paragraphs (a) and (b) of this
section to the NRC Operations Center' and by telegram, mailgram or facsimile to the
Administrator of the appropriate NRC Regional Office listed in Appendix D of this part.

{27 FR 5905, June 22,1962, as amended at 28 FR 6823, July 3,1963,42 FR 43965, Sept.1.1977; 43 FR 2719,
Jart 19,1978; 48 FR 33859, July 26,1983; 52 FR 33917, Sept. 9,1987)

(^-
8

Corrunercial telephone number of the NRC Operations Center is (202)951-0550.
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p 9.1.2. Section 30.34

630.34 Terms and Conditions cf IJcense

(a) Each license issued pursuant to the regulations in this part and the regulations in Parts 31
through 35 and 39 of this chapter shall be subject to all applicable provisions, of the
Radiation Protection Act of 1990 (he Act)(Ill. Rev. Stat.1990 Supp., ch. I11n, par. 210-1
et seg ), now or hereaner in effect, and to all valid rules, regulations, and orders of the
Commission.

(b) No license issued or granted pursuant to the regulations in this part and the regulations in
Parts 31 through 35 and 39 nor any right under a license shall be transferred, assigned or in
any manner disposed of, either voluntarily or involuntarily, directly or indirectly, through
transfer of control of any license to any person unless the Commission shall, aner securing
full information find that the transfer is in accordance with the provisions of the Act, and
shall give its consent in writing.

(c) Each person licensed by the Commission pursuant to the regulations in this part and the
regulations in Parts 31 through 35 and 39 shall confine his possession and use of the
byproduct material to the locations and purposes v.u^,horized in the license. Except as
otherwise provided in the license, a license issued pursuant to the regulations.in this part and
Parts 31 through 35 and 39 of this chapter shall carry with it the right to receive, acquire,
own, and possess byproduct material. Preparation for shipment and iransport of byproduct
material shall be in accordance with the provisions of part 71 of this chapter.

(d) Each license issued pursuant to the regulations in this part and Parts 31 through 35 and 39
shall be deemed to contain the provisions set forth in section 183b.-d., inclusive, of the Act,
whether or not these provisions are expressly set forth in the license.

(e) The Commission may incorporate, in any license issued pursuant to the regulations in this
part and Parts 31 through 35 and 39, at the time ofissuance or thereafter by appropriate rule,p regulation or order, such additional requirements and conditions with respect to the

NJ licensee's receipt, possession, use and transfer of byproduct material as it deems appropriate
or necessary in order to:

(1) Promote the common defense and security;

(2) Protect health or to minmuze danger to life or property;

(3) Protectrestricteddata;

(4) Require such reports and the keeping of such recards, and to provide for such
inspections of activities under the license as may be necessary or appropriate to
efTectuate the purposes of the Act and regulations thereunder.

(f) Licensees required to submit emergency plans by {30.32(1) shall follow the emergency plan
approved by the Commission. The licenses may change the approved plan uithout
Commission approval only if the changes do not decrease the effectiveness of the plan. He
licensee shall furnish the change to the appropriate NRC Regional Office specified in {30.6
and to affected offsite response organizations within six months after the change has been
made. Proposed changes that decrease, or potentially decrease, the effectiveness of the

approved emergency plan may not be implemented without prior application to and prior
approval by the Commission.

(g) Each licensee preparing technetium-99m radiopharmaceuticals from molybdemun-
99/ technetium-99m generators shall test the generator cluates for molybdenum-99
breakthrough in accordance with 35.204 of this chapter. De licensee shall record the results
ofeach test and retain each record or three years after the record is made.

(h) (1) Each licensee shall notify the appropriate NRC Regional Administrator,in writing,
immediately following the filing of a voluntary or involuntary petition for bankruptcy
under any Chapter of Title 1 I (Bankruptcy) of the United S'ates Code by or against;

p
V
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(i) Delicensee;

(ii) An entity (as that term is defined in i1 U.S.C.101(14)) controlling the licensee or
listing the license or licensee as property of the estate; or

(iii) An affiliate (as that term is defimed in 1I U.S.C.101(2)) of the licensee.

(2) His notification must indicate:

(i) The bankruptcy court in which the petition for bankruptcy was filed; and

(ii) The date of the filing of the petition.

[30 FR 8185. June 26,1965, as amended at 38 FR 33969. Dec.10,1973; 43 FR 6922 Feb.17,1978: 48 FR
32328. July 15,1983,52 FR 1295, Jart 12,1987; 52 FR 8241 Mar.17,1987; 53 FR 19245,itay 27,198h; 53
FR 23383, June 22,1988; 54 FR 14061, Apr. 7,1989)]

9,1.3. Sections 30.51,30.52 and 30,53

Records, Inspections Tests and Reports

$30.51 Records

(a) Each person who receives by product material pursuant to a license issued pursuant to the
regulations in this part and Parts 31 through 35 of this chapter shall keep records showing
the receipt, transfer, and disposal of the byproduct material as follows: 1

(1) he license shall retain each record of receipt of byproduct material as long as the
material is possessed and for three years followit.g transfer or disposal of the material.

(2) The licensee who transferred the material shall retain each record of transfer for three
years after each transfer unless a specific requirement in another part of the regulations
in this chapter dictates otherwise.

(3) The licensee who disposed of the material shall retajn each record of disposal of
V byproduct matenal until the Commission terminates each license that authorizes

disposal of the material.

(b) The licensee shall retain each record that is required by the regulations in this part and Parts
31 through 35 of thir chapter or by license condition for the period specified by the
appropriate regulation or license condition if a retention period is not otherwise specified by
regulation or license condition, the record must be retained until the Commission terminates

each license that authorizes the activity that is subject to the recordheeping requirement.

(c) (1) Records which must be maintained pursuant to this part and Parts 31 through 35 of this
chapter may be the original or a reproduced copy or microform if such reproduced copy
or microform is duly authenticated by authorized per''onnel and the microform is
capable of producing a clear and legible copy after storage for the period specified by
the Commission regulations. He record may also be stored in electronic media with the

capability for producing legible, accurate, and complete records during the required
retention period. Records such as letters, drawings, specifications, must include all
pertinent information such as stamps, initials, and signatures. The licensee shall
maintain adequate safeguards against tampering with and loss of records.

(2) If there is a conflict between the Commission's regulations in this part and Parts 31
through 35 and 39 of this chapter, license condition, or other written Commission

approval or authorization pertaining to the retention period for the same type of record,
the retention period specified in the regulations in this part and Parts 31 through 35 e.nd
39 of this chapter for such records shall apply unless the Commission, pursuaat to
Q30.11, has granted a specific exemption from the record retention requirements
specified in uus part or Parts 31 though 35 and 19 of diis chapter.

[41 FR 18301, May 5,1976, as amended at 43 FR 6922, Feb.17,1978,52 FR 8241. Mar.17,1987, $3 FR
19245, May 27,1988]

O 630.52 InspectionsV
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(a) Each licerace shall afford to the commission at all reasonable times opportunity to inspect j
byproduct material and the premises and facilities wherein byprodu;t material is used or |

stored.

(b) Each licensee shall make available to the Commission for inspection upon reasonable notice,
records kept by him pursuant to the regulations in this chapter.

[30 FR 8185, June 26,1965]

$30.53 Tests

Each licensee shall perform or pennit the Commission to perform such test as the Commission f
deems appropriate 3r necessary for the admmistration of the regulations in this part and parts 31 !

through 35 and 39 of this chapter, including test of
i

(a) Byproduct matmial; '

|(b) Facilities wherein byproduct material is utilized or stored; !

(c) Radiation detecting and monitoring instruments ; and

(d) Other equipment and devices used in connection with the utilization or storage of byproduct
material.

,

[30 FR 8185, June ;16,1965, as amended by 43 FR 6922. Feb.17.1978, $2 FR 8241, Mar.17,1987) i

!9.1.4. Section 31.5

g31.5 Certain Measuring, Cauging or Controlling Devices .8

(a) A general license is hereby issued to conunercial and industrial firms and to research,
educational, and medical institutions, individuals in the conduct of their business and State j
or local government agencies to own, receive, acquire, possess, use, or transfer in accordance

{( with the provisions of paragraphs (b), (c) and (d) of this section, byproduct material,
!

contained in devices designed and manufactured for the purpose of detecting, measuring,,

gauging, or controlling thickness, density, level, interface location, radiation, leakage, or
qualitative or quantitative chemical composition, or for producing light or an ionized

,

atmosphere. '

(b) The general license in paragraph (a) of this section applies only to byproduct material
contained in devices which have been manufactured or initially transferred t.nd labeled in
accordance with the specifications contained in a specific license issued pursuant to $32.51
of this chapter or in accordance with the specifications contained in a specific license issued |
by an Agreement State, which authorizes distribution of devices to persons generally licensed |by the Agreement State.

)
(c) Any person who acquires, receives, possesses, uses, or transfers byproduct material in a

device pursuant to the general license in paragraph (a) of this section: I

.(1) Shall assure that all labels alTixed to the device at the time of receipt, and bearing a
: statement that removal of the label is prohibited, are 'naintained thereon and shall

comply with all instructions and precautions provided by such labels; ;

, (2) Shall assure that the device is tested for leakage of radioactive material and proper
! operation of the "on-off" mechanism and indicator, if any, at no longer than 6-month'

intervals or at such other intervals as are specified in the label, however,

i) Devices containing only krypton need not be tested for leakage of radioactive
j material, and j

l I
;

| Persons possessing byproduct material in devices under the general license in 631.5 before A ,1975, may |
2

'

| contmue to possess, use or transfer that material in accordance with the requirements of $31.5 in effect on Jan.14,
*

1975.
.

i . I

!-
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p) ii) Devices containing only tritium or not more than 100 microcuries (3.7 MBq) of( other beta and/or gamma emitting material or 10 microcuries (0.37 MBq) of alpha
emitting material and devices held in storage in the original shipping container
prior to initial installation need not be tested for any purpose;

(3) Shall assure that the tests required by paragraph (cX2) of this section and other testing,
installation, servicing and removal from installation involving the radioactive materials,
its shielding or containment, are perfonned:

i) In accordance with the instructions pmvided by the labels, or

ii) By a person holding a specific license pursuant to Parts 30 and 32 of this chapter orr

>

from an Agreement State to perform such activities;

(4) Shall maintain records showing compliance with the requirements of paragraphs (cK2)
and (cX3) of this section. He records must show the results of tests concerning the
installation, leakage testing, servicing and removal of radioactive material, its shielding
or containment. The records also must show the dates of performance of, and the names
of persons perfonning testing, installing, servicing and removal from the installation of
radioactive material, its shielding or containment. De licensee shall retain these
records as follows:

(i) Each record of a test for leakage of radioactive material required by paragraph
(cX2) of this section must be retained for three years after the next required leak

*

test is performed or until the sealed soorce is transferred or disposed of.

(ii) Each record of a test of the "on-off' mechanism and indicator required by,

paragraph (cX2) of this section must be retained for three years after the next
,

required test of the "on-cir' mechanism and indicator is performed or until the
scaled source is transferred or disposed of.

g (iii) Each record that is required by paragraph (cX3) of this section must be retained for
#

three years from the date of the recorded event or until the device is transferred or
disposed of.

(5) Upon the occurrence of a failure of or damage to, or any indication of a possible failure
of or damage to, the shielding of the radioactive material or the "on-oft' mechanism or
indicator, or upon the detection of 0.005 microcurie (185 Bq) or more of removable
radioactive material, shall immediately suspend operation of the device until it has been
repaired by the manufactures or other person holding a specific license pursuant to Parts
30 and 32 of this chapter or from an Agreement State to repair such devices, or disposed
of by transfer to a person authorized by a specific license to receive the byproduct,

i material contained in the device and, within 30 days, furnish to the Director of the
'

appropriate Nuclear Regulatory Commission Inspection and Enforcement Regional
Office listed in Appendix D of Part 20 of this chapter, a report containing a brief

4

; description of the event and the remedial action taken;

(6) Shall not abandon the device containing byproduct material;

(7) Shall not export the device containing byproduct material except in accordance with
} Part i10 of this chapter,

(8) Except as provided in paragraph (cX9) of this section shall transfer or dispose of the
device containing byproduct material only by transfer to a person holding a specific
license pursuant to Parts 30 and 32 of this chapter or from an Agiecment State, to
receive the device and within 30 days after transfer of a tievice to a specific licensee
shall furnish to the Director of Nuclear Material Safety and Safeguards, U.S. Nuclear
Regulatory Commission, Washington D.C. 20555, a report containing identification of
the device by manufacturer's name and model number and the name and address of the
person receiving the device. No report is required if the device is transferred to the
specific licensee in order to obtain a replacement device;

r^\ (9) Shall transfer the device to another general licensee only:
I V
;
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O (i) Where the device remains in use at a particular location. In such case the transferor
shall give the transferee a copy of this section and any safety documents identified
in the label on the device and within 30 days of the transfer, report to the Director
of Nuclear Material Safety and Safeguards, U.S. Nuclear Regulatory Commission,
Washington D.C. 20555, the manufacturer's name and model number cif device

transferred, the name and address of the transferee ed the name and/or position of
an individual who may constitute a point of contact between the Commission and
the transferee; or

(ii) Where the device is held in storage in the origit,al shipping container at its
intended location of use prior to initial use by a general licensee;

(10) Shall comply with the provisions of f j20.2201 and 20.2202 of this chapter for reporting
radiation incidents, theft, or loss oflicensed material, but shall be exempt from the
other requirements of Parts 19,20 and 21 of this chapter,

,

1

(d) ' Die general license in paragraph (a) of this section does not authorize the manufacture or
import of devices containing byproduct material.

9.2. Canadian Atomic Energy Control Regulations

Note: Users of the information in this section are advised that it is provided for the convenience
of reference only and as such has no official sanction. The original Regulations and
amendments thereto shoulu be consulted for all purposes of interpreting and applying the

,

law
_

9.2.1. Part II, Sections 3 to 7

PARTII
;

_

PRESCRIBEDSUBSTANCESANDITEMS )

3. Subject to section 6, no person shall, unless exempted in writing by the Board, produce,
;

mine, prospect for, refine, use, sell or possess for any purpose any prescribed substance '

except in accordance with a license issued pursuant to section 7.

4. Subject to section 6 [and subsection 18.l(5)], no person shall, unless exempted in writing by ,

the Board, use, sell, or possess any device or equipment containing radioactive prescribed !
substances except in accordance with a license issued pursuant to cction 7. '

[5 (1)No person shall

(a) import any prescribed substance,

(b) export any prescribed substance, or

(c) export any prescribed itent]

except in accordance with a license issued pursuant to section 7.

(2) A license referred to in section (1) shall be produced by or on behalf of the licensee to a
collector of customs at the port of entry into or exit from Criada of the prescribed
substance or prescribed item, as the case may be, or at buch other place as designated by ;
the Deputy Minister of National Revenue and Excise, before the prescribed substance or i

the prescribed item is released for import or export.

6. (1) No license is required by any person engaged in:

(a) the transport of goods for hire or reward in respect of the transport of any
prescribed substance or any device or equipment necessary for such transport;

i,

() i

v l
~
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O (b) prospecting for prescribed substances if such prospecting does not involve the
removal of more than ten kilograms of uranium or thoiium from any deposit thereof
in any one calendar year,

(c) any use, sale or possession of a substance containing deuterium if

(i) such substance does not contain hydrogen having a greater concentration of
deuterium than is normally found in nature, or

(ii) such use, sale or possession does not involve more than 10 kilograms of
deuterium in any calendar year where such a substance does contain hydrogen
having a greate: concentration of deuterium than is normally found in nature;

(d) a substance cocaining naturally occurring radioactive isotopes of elements of
atomic number less than 80 and in iso greater concercation than is normally found

1

in nature;
!

(c) a substance containing radioactive isotopes of elements of atomic number less than !
90 if |

(i) the quantity of such isotopes per kilogram of substance does not exceed the
schedules quantity, and

(ii) any such isotopes on the surface of the substance are not, in the opmion of the I
j

Board or a designated oflicer, readily dispersible and the quantity of such i

isotopes on the surf ce of the substance does not exceed one-tenth of the
!

scheduled quantity per square meter of substance;
i

I(f) sources ofionizing radiation containing radioactive isotopes of elements of atonue
|number less than 90 if

(i) the quantity of such isotopes in each such source does not exceed the

q scheduled quantity, and

D (ii) not more than 10 sources are required in any calendar year,

(g) any device incorporating a substance containing radioactive isotopes of elements of
atomic number less than 90 or of americium isotope Am-241 if

|(i) the total quantity of such isotopes per device does not exceed 10 times the i

scheduled quantity, and

(ii) [the design of the device and the method ofincorporating the radioactive
isotopes are approved by the Board or a designated officerJ; and

(h) any incandescent mantle containing thorium. !

(3) Nothing in subsection (2) authorizes the use or possession for any purpose without a
i

license of any substance containing ;

(a) uranium isotope U-233; or

(b) uranium having a greater concentration of the isotope U-235 than is normally found
in nature.

7. (1) The Board or a designried officer may issue a license for any purpose referred to in
'

Section (3) or in respect of any device or equipment referred to in section (4) upon
receipt of a uTitten tapphcation from the person requiring the license.

(2) [The application for a license referred to in subsection (1) shall include the applicable |

fee set out in ;he AECB Cost RecoveryFees Regulations and shall set out such o(the
following information ad the Board or designated officer may require].

(a) the nature and quantity of the prescribed substance and the purpose for which it is
required,

f] (b) the maximurn quantity of the prescribed substance likely to be required at any one,

V time for the purpose set out in the application;
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b] (c) a description of the premises in which the prescribed substance is to be located adr
of any equipment in connection with which it is to be used;

(d) a description of the measures to be taken to prevent theft, or loss or any'
unauthorized use of the prescribed substance;

(e) a description of the measures to be taken, including any plan in case of accident, to
prevent the receipt by any person of a dose ofionizing radiation (or an exposure to
radon daughters] in excess of any dose specified in respect of such person m
Schedule II;

(f) a description of the method of diagnosing of the radioactive prescribed substance;

(g) a description of the qualifications, training, and experience of any person who is to
use the prescribed substance; and

(h) any other information necessary to evaluate the application.

(3) [A license issued by the Board or a designated officer pursuant to subsection (1)may
contain such conditions as the Board or the designated officer deems necesrary in the
interests of health, safety and security and, without limiting the gene ality of the
foregoing, may include conditions respecting]

,

(a) the measures to be taken to prevent the receipt by any person of a dose ofionizing
radiation (or an exposure to radon daughters] in excess of any dose specified in
respect of such person in Schedule II;

(b) the monitoring devices and other methods for measuring the dose ofionizing
radiation [or exposure to radon daughtersj received by any person;

(c) instructions to be given to atomic radiation workers respecting the hazards of
ionizing radiation and the procedures to be followed to limit exposure to ionizing
radiation;

v' (d) the maximum quantity and concentration of radioactive or other hazardous material
that may be discharged into the air and water as a result of the use of the
prescribed substance;

(c) the method of disposing of the radioactive prescribed substance;

(f) the measures to be taken to prevent theft, loss or any unauthorized use of the
prescribed substance; and

(g) the qualifications, training, and experience of any person who is to use or supervise
the use of the prescribed substance or any device or equipment to which the license
applies.

[(4) ~lhe Board or designated officer may issue a license to a person for any purpose referred
to in subsection 5(1) on receipt of a written application from the person.

(5) A license issued by the Board or a designated officer pursuant to subsection (4) may
contain such conditions as the Board or the designated officer deems necessary in the
interests of health, safety and security.]

9.2.2. Part VI, Section 20 and 21

Loss or Theft ofPnsenbedSubstances

20. (1) Every person in possession of a prescribed substance or operating a nuclear facility in
which a prescribed substance is located shall, in the event of any loss or theft of such
prescribed substance in a quantity exceeding ten times the scheduled quantity, make a
report of such loss or thef t within 24 hours to the inspector appointed for the place or i

area in which the loss or theft occurred and shall as won as possible thereafter send a l

complete report of such loss or theft to the Board, such inspector and the person, if any,

V
~
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O appointed pursuant to section 16 as radiation safety adviser for the place or area in
'

which the loss or theft occurred.

(2) For the purpose of subsection (1), loss does not include any loss necessarily incidental
-

to any authorized use of the prescribed substance.

21. (1)Every person

(a) in charge of a nuclear facility

(b) in charge of a device or of equipment containing radioactive prescribed substances,2

a
of

i (c) in possession of a radioactive prescribed substance shall, in the event of an
i

) occurrence that results or is likely to result in the receipt by any person of a dose '
'

ofionizing radiation [or of an exposure to radon daughters] in excess of any dose
[or exposure] specified in respect of such person in schedule II,

(d) report such occurrence within 24 hours to the inspector appointed for the place or
,

area in which the occurrence has taken place
'

,

(e) as soon as possible after the occurrence, send a complete report of such occurrence,

ii
to the board, to the inspector referred to in paragraph (d) and to the person or
committee appointed pursuant to section 16 to advise on radiation safety in rest,cct

,

!

of the place or area in which the occurrence has taken place.

(f) if the occurrence has resulted in the receipt by any person of a dose ofionizing,

radiation [or of an exposure to radon daughters] in excess of any dose [or exposure]
specified in respect of such person in schedule 11, send a copy of the report referred
to in paragraph (e) to the place medical advisor appointed for the place or area in

} which the occurrence has taken place.

$ (2) In the event of any occurrence described in subsection (1), the person in charge of a nuclear j
; facility or the equipment containing the prescribed substance or the person in possession of j

the prescribed substance, as the case may be, shall

i !

(a) immediately take all appropriate measures to prevent or minimize exposure of any '

person to ionizing radiation [or radon daughters] resulting from such occurrence;
. and

-

(b) comply with any instructions that may te given by the inspector appointed for the
; place or area in which the occurrence has takea place.

1

9.2.3, R-116

.
9.3. ECD Licensing Requirements (Addresses may change without notice)

;

! 9.3.1. Agreement States
'

Alabama Arizona
Bureau of RadiologicalIIcalth Arizona Radiation Regulatory Agency
Environmentallicalth Administration 4814 South 40th Street

i

Room 314, State Oflice Building Phoenix, Arizona 85040
Montgomery, Alabama 36130 (602) 255-4845
(205) 261 5313 I

Arkansas California
Division of Radiation Control and Emergency RadiologicalIIcalth Branch

;Management Derartment ofIIcalth
-

Arkansas Department ofIlealth 714 P Street, Room 498
4815 West Markham Sacramento, California 95814
Little Rock, Arkansas 72205-3867 (916)445 4 931A (501)661 2301 Licensing and InspectionV (916) 322-2073
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Colorado Floride
\; Colorado Department ofIIcalth OfIice of Radiation Control .

Radiation Control Division Department of Health and Rehabilitative
i 4300 Cherry Creek Drive South Services

Denver, Colorado 80222-1530 1317 Winewood Blvd.
4

Tallahassee, Florida 32399-0700
(904)487 1004

Georgia Idaho
i Radiological Health Section Compliance Section'

Department ofliuman Resources Idaho Department of Health and Welfare
: Room 600 Statehouse
; 878 Peachtree Street Boise, Idaho 83720

Atlanta, Georgia 30309 (208) 334-5879
(404) 894-5795.

Illinois lowa
Department ofNuclear Safety Bureau of Radiological Health
1035 Outer Park Drive Iowa Department ofHealth
Springfield, Illinois 62704 Lucas State Ollice Building
(217) 785-9868 Des Moines, Iowa 50319 t

(515)281-4428
Kansas Kentucky
Bureau ofAir Quality and Radiation Control Radiation Control Bnnch ,

Department of Health and Environment Department ofIlealth Services
Forbes Field Building 321 Cabinet for Human Resources
Topeka, Kansas 66620 275 East Main Street
(913) 296-1542 Frankfort, Kentucky 40621

(502)564 3700
leulslana Maryland

p Nuclear Energy Division Center for Radiological Health
() OiIice of Air Quality and Radiation Department of the Environment

Protection 2500 Broening Highway
P.O. Box 82135 Baltimore, Maryland 21224
Baton Rouge, Louisiana 70884-2135 (301) 631-3300
(504) 765-0102
Mississippi Nebraska
Division of Radiological Health Division of Radiological Health
State Board ofHealth State Department of Health -
3150 Lawson Street 301 Centennial Mall South
P.O. Box 1700 P.O. Box 95007
Jackson, Mississippi 39215-1700 Lincoln, Nebraska 68509
(601) 354-6657/6670 (402)471-2168
Nevada New Hampshire
Radiological Health Section RadioloSicalllealth Program
Health Division Bureau ofEnvironmentalllealth
Department ofHuman Resources Division ofHealth Services
505 East King Street, Room 202 Health and Welfare Building, Hazen Drive
Carson City, NeveJa 89710 Concord, New Hampshire 03301
(702) 885-5394 (603)271-4588
New Mexico New York
New Mexico Hazardous and Radioactive Division of Policy Analysis and Ptarming
Material Bureau 2 Rockefeller Plaza
P.O. Box 26110 Albany, New York 12223
525 Camino De Los Marquez (518)473-0048
Santa Fe, New Mexico 87502
(505) R27-4308
North Carolina North Dakota
Department of Environmental IIcalth and Director

}2 6823 User's Manual
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O Natural Resources Division of Environmental Engmeenng
*

5

Division of Radiation Protection Radiologicalllealth Program
P.O. Box 27687 State Department officalth
Raleigh, North Carolina 27611-7687 1200 Missouri Avenue'

(919) 741-4283 Bismark, North Dakota 58502-5797
(701)224-2348

; Oregon Rhode Island
Radiation Control Section Radioactive Materials and X-Ray Programs
Department ofIluman Rescurces Rhode Island Department of Health
1400 South West Fi3h Avenue Cannon Building, Davis Street
Portland, Oregon 97201 Providence, EAode Island 02908
(503)229-5797 (401) 277-2438
South Carolina Tennessee.

Bureau of Radiologicalllealth Division of Radiological Health
South Carolina Department ofIlealth and Terra Building,150 9th Avenue, N.

.

Environmental Control Nashville, Tennessee 37219-5404
J. Marion Sims Building (615) 741-7812'

2600 Bull Street
Columbia, South Carolina 29201
(803) 734-4700
Texas Utah
Bureau of Radiation Control Bureau ofRadiation Control

! Texas Department ofHealth State Department of Health
4 1100 W. 49th Street (Mail only) 288 North 1460 Street

Austin, Texas 78756 P.O. Box 16690
(512) 835-7000 Salt Lake City, Utah 84116-0690

(801) S38-6734
Washington

(~)/
Washington State Department of Health

( Division ofRadiation Protection
Airdustrial Cemter, Building #5,

P.O. Box 47827
'

Olympia, Washington 98504 7827
(3601753-3468

9.3.2. Nuclear Regulatory Commission Regional Offices

Region Address Tet yphone(24 hours
RegionI: USNRC,475 Allendale (610) 337-5000
Connecticut, Delaware, District of Road, King of Prussia, PA (FTS) 346-5000
Columbia, Maine Maryland 19406
Massacimsetts, New llampshire,
New Jersey, New York,
Pennsylvania, Rhode Island, and
Vermont.
Region II: USNRC,101 Marietta (404)331-4053
Alabama, Florida, Georgia, Street, NW, Suite 2900, (FTS)242-4503
Kentucky, Mississippi, North Atlanta,GA 30323
Carolina, Puerto Rico, South
Carolina, Tennessee, Virginia
Virgin Islands, and West Virginia.
. Region III: USNRC 799Rooselvelt (708) 790-5500
Illinois, Indiana, Iowa, Michigan, Road (FTS) 388-5500
Minnesota, Missouri, Ohio, and GlenEllyn,IL 60137
Wisconson

O

6823 User's Manual ]
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Region IV; USNRC,611 Ryan Plasa (817) 880-8100 i'

Arkansas, Colorado, Idaho, Kansas, Drive, Suite 1000, (FTS) 728-810C {
'

Louisiana, Montana, Nebraska, New Arlington,TX 76011
)Mexico, North Dakota, Oklahoma,

South Dakota, Texas, Utah, and
Wyoming.
Reran IV; USNRC, Regioniv (303)236-2805
Fidd Oilice Uranium Recovery Field (FTS)776-2805 i

Oflice,730 Simms Street, |
1 P.O. Box 25325, Denver,

|, CO 80225 i

Region V; USNRC,1450 Marma (415)943-3700
Alaska, Arizona, California,IIawaii, Lane, Suite 210, Walnut (FTS)463-3700 i
Nevada, Oregon, Pacific Trust Creek,CA 94596

: Territories. and Washington.

^

4

9.4. Wipe Test Agencies
.

Wipe test kits may be ordered directly from the agency providing the service. In locations, other
than Canada and the US, contact your PE Photovac representative for further information

*
!

9.4.1. United States

National Leak Test Center I

P.O. Box 486,

North Tonawanda, New York 14120
Tel: 716-693-0550

9.4.2. Canada

Contact the AECB for more organizations providing leak testing services. -,

BC Mmistry of flealth AGAT Laboratones |
Radiation Protection Services Environmental Division
200-307 West Broadway Bay 3,1411 25th Avenue>

Vancouver, B.C., V5P IP9 Calgary, Alberta, T2E 7L6
(604 % 60-6633 (403H99-2080

r<

|

.

)

|

i

)
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f SaskatchewanLabour University ofManitoba
RadiationIIcalth Office Safety Office
1150 Rose Street 191 Frank Kennedy Centre
Regina, Saskatchewan, R4R 3V7 Winnipeg, Manitoba, R3T 2N2
(306)S65-4486 (204)474-6315
Ronan Engineenag Ltd. Novalab
32 Bermondsey Road 6420 Cote de Liesse
Toronto, Ontario, M4B lZ5 Lachme, Quebec,II8T 1A1
Tel.:(416)752-0310 (514)636-6218
FAX:(416)752-8072
New Brunswick Radiation Protection Stuart flunt and Associates
Services 356 Ngels 11111 Road
348 King Street Site 56 Box 32
Fredericton, New Brunswick, E3B Sill St. John's Newfoundland, AlC 5115
(506)453-2360 (709)753;3476

9.5. AC Line Cord

In most cases the 6823 will be shipped with an AC line cord that will fit the AC wall outlet in
your area. If this cannot be done, you may need to obtain an AC line cord suitable for the AC
receptacle in your area.

The AC line cord, attached plug and receptacle must be marked with your country's certification

mark and the cord must have a Harmonization (llAR) Mark.

The line cord must be rated for either 100 to 120 VAC at 60 liz or 220 to 240 VAC at 50 Hz. De
voltage rating will depend on the voltage in your area.

Contact your local PE Photovac representative to obtain more information.

6.6. Preparing Vapor Standards

It is recommended that commercial analyzed calibration gas be used with the 6823.
!

If standards are to prepared manually, care must be taken in order to ensure they are free from
'

contamination. Preparation oflow concentration standards lacks consistency due to the difficulty |
of preparing low concentrations of gases and vapors accurately. Contamination is a major source

|of error in the preparation of standards and in the resultant calibration.

Statically prepared standards, those which are prepared by syringe injection into a sample !
container, are easily accessible. If standards are to be prepared use the following in5+JuClions i

carefully observing all precautions for handling dangerous materials.

9.6.1. Standards from Pure Gases i

First a procedure for preparing a standard from a pure gas will be outlined.

To prepare a 10 ppm standard of a pure gas such as butane:

1. Flush a I L (PE Photovac Part No. 600628 02) gas bag with clean air to remove possible
contammation.

2. Evacuate the bag completely and fill it with I L of Ultra Zero air. Measure 1 L exactly using
a syringe.

3. In a fumchood withdraw 10 microliter (ut) of pure butane gas. Observe proper handimg
precautions for the pure gas.

4. Inject 10 ut of the pure gas into the 1 L gas bag.

7 - Diffusion of the butane takes place rapidly, and within a minute, a 10 ppm butane :.tandard is
ready.

He general formula for preparing a standard from a pure or dilute gas is: |

6823 User's Manual ]5
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n Prototype Testing Overview

IV)
lPrototype cell assemblics were tested to the ANSI-542 Scaled Sources Performance Requirements for lon -

Generators (Chromatography). In addition, tests were devised to ensure the safety / integrity of the device i

under various failure conditions. !

seeied souresteosand eians

Sealed seuree usage Tomasw V6hre.
Pressure impoet Puneture

tues t6en

Radiography - Industr el Unspotected source 4 3 5 1 5

Soures m oevice 4 3 3 1 3

Medical Radiography 3 2 3 1 2
Gemme teletherapy 5 3 5 2 4
Interstitial and intrecevitary appliances l 5 3 2 1 1i

Surface spoticato's 4 3 3 1 2

Gamme gouges (medsum and high enerev) Unprotected source 4 3 3 3 3

Source in device 4 3 2 3 2

Sets gauges and so.rces for low +nergy gamma gauges 3 3 2 2 2

or X<ey fluorenewnce enelysis (escludmg gas filled sources)

Oil well sogging 5 6 5 2 2

Portaole moisture and densety gaugs (including hand-held or dolly transportedi 4 3 3 3 3

Generei neutron source enoucation tescluding reector start up) 4 3 3 2 3

Calibretion sources - Activity greater than 1 MSc 2 2 2 1 2

Gamma arradiation sources Unprotected source 4 3 4 2 4

Source m device 4 3 3 2 3f
ton generators 2 p Chromatogrechy 3 2 2 1 1 |

Static ehmmators 2 2 2 2 2
Smoke detectors 3 2 2 2 2

1) Sources of then nature er.sy t,e sublect to severe deformation m use. Manufacturers and users may wish to formutete additional or species a
* I

test procedures. /

'

2) Sourcedevice Combmetion meV be tested.

!

I

Table 2 - Classificateon of sealed source performance sterideres

Cnees

fase
1 2 3 4 6 e M

. 40 *C t20 m nl - 40 * C l20 meal a0 *C t20 mmt
- 40" e 400"C 48 hl 6 a00*C 11 hl + 300 *C 11 bl40*C tA meal
a toO,C (20 maal .and shoemas shuc6 and ehermal sher.h a..d thermal shot k"

, ,,,,, C 19 hle e0*C 11 ha
400 *C io 20 *C a00 * C lo 20 *C e00 *C lo 20 *C

4 seemei 26 kPe atmeoute to 26 6Pa absuivse to 26 6Pa si olute to 26 kPa ausenvie to 25 kPa annonvie se
* "'

" * * * * ' somosphetse 2 MPa ainetuis f MPa annatute 70 MPs ausosses t 70 MPs auseouie

empesi he tese 60 g troen i m 200 g .oin 1 m 2 63.oen 4 m 6 he isom i m 20 ks .em I m Essocial test

3 tunes to mm 3 kmes to min 3 emes 30 min
25 to 600 Ha et 26 to 60 Ha at 76 to e0 Ha et
49 m/s2 talIl 49 m/s2 g6al'l 1.6 mm ampletudeI

and 60 to e0 Ha et peak to pse and $secas test
Vaasation he eest 0 636 mm ampleswee e0 to 2 000 Ha

peak so peak and at le6 mio2 (20 gill
e0 to 600 Ma 30
98 m/,2 q togj u*

I

i s_e _t_. _, ..._,m 10 s ._ , m 6. s ._ , m 0 . ._ , m t .s ._ , mg
Il Peak accesoretion empestude



p External Pressure Test
V

Two cell assemblics were plac4 into a vacuum chamber and exposed to a pressure between 12.8 and 15.0
Kilonewtons per square meter absolute as measured by a WALLACE & TIERNAN Model 61D-ID-0800
absolute pressure gage. Aa.er S minutes, the chamber was returned to atmospheric pressure. The
chamber was then evacuated a;ain to an absolute pressure between 12.8 and 15.0 Kilonewtons per square
meter. After 5 minutes, the chamber was returned to atmospheric pressure.

No visible damage to the assemblies was evident. Wipe tests performed afterwards yielded results of.808
nCi for the first assembly and .014 nCi for the second. Since these values are below 5 nCi, these sources
are considered to be leak free.

Temperature Test

By means of an OMEGA Model IIH81 digital thermometer, two cell assemblies are known to have been
subject to a -50 degree Celsius emironment. The temperature was allowed to stabilize for 45 minutes
and the assemblies were allowed to soak at that temperature for a further 20 minutes.

No visible damage to the assemblies was evident. Wipe tests performed aftenvards yielded results of no
detectable activity on either assembly.

By means of an OMEGA Model SDX-SET-GP-K-SMP K type thermocouple, the same two cell
assemblies are known to have been subject to an oven atmosphere temperature of between 82 and 86

,

degree Celsius. After a stabilization period of 5 minutes, the assemblies were soaked at this temperature
for one hour.

A wipe test performed afterwards yielded a result of no detectable activity on either assembly. No visible
damage to the assemblies was evident.

Impact Test

Each Model 200155 was positioned so that it was most vulnerable to impact. The cylinder was
determined to be the most vulnerable area. A 50.13 gram steel hammer was dropped a distance of 1 meter
onto each assembly.

Each assembly was then dropped ten times onto a steel amil from a height of 1.5 meters. The orientation
of the assembly was varied so that each surface of the assembly was impacted at least once.

Other than minor cosmetic dents and scratches no damage to the assembly was evident. Wipe tests
performed afi.crwards yielded results of.656 nCi for the first assembly and .022 nCi for the second. Since
these values are below 5 nCi, these sources are considered to be leak free.

I
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O ECD Thermal ProtectionL)
Temperature Control

The ECD oven temperature is measured using a platinum RTD and switched by a solid state relay
controlled by a microprocessor. The microprocessor is capable of detecting an open RTD or a shorted

|
RTD and in either case will shut down the ECD heater. The microprocessor will not allow the ECD oven to |
be set to a temperature above 200 C. In the event of either a software malfunction or a or a shorted solid
state relay the ECD temperature is limited by two thermal cut-offs.

Thermal Cut-Offs:

Two thermal cut-offs wired in series with the heater protect the ECD from exceeding its maximum
operating temperature of 450 C. The UL/CSA recognized thermal cut-offs that are used are designed to
open at a maximum temperature of 250 C or less. The thermal cut-offs are in good thermal contact with
the ECD to ensure fast response of the device (see Table 1). The leads of the thermal cut-off and heater are
protected from shorting by using high temperature insulation with a dielectric strength of at least 1500
VDC and minimum insulation thickness of 0.020 inch.

Temperature Control Failure

In the event of a software failure, failure of the solid state relay or a microprocessor failure the heater
assembly has been designed to limit the maximum temperature of the ECD to less than the ECD's

(c) operating temperature of 450 C. The thermal cut-offs will open when their internal temperature reaches.

the designed trip temperature. The following test will verify that the 240 C thermal cut-off will limit the
ECD temperature to less than the maximum dedgned operating temperature of the ECD.

TEST
1. A 6823 ECD enclosure was used to mount the ECD.
2. Two 240 C thermal cut-offs were installed in series with the heater.
3. The heater was connected to a variable power supply.
4. A flow of nitrogen gas (20 ml/ min) was applied to the cell to simulate normal chromatographic use.
5. The power supply was adjusted to deliver 44 Watts of power to the cell.
6. The ECD temperatures were taken at intervals during wann up of the ECD.
7. The ECD temperature was allowed to stabilize. ;

8. The maximum temperature recorded was 284.6 C (See Table 1)
9. The thermal cut-offs opened at the designed trip temperature. TCl shows the surface temperature of

the thermal cut-off to be 243.3 C when it opened.
10. The test also shows that the thermal cut-off temperature TC) and the heater temperatwe TC2 are in

good thermal contact with each other. At the maximum temperature the difference between the two
was only 32 C.

O
V
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TABLE I ECD thermal run away with 44 Watts applied to heater.

TIME (min) TCl C TC2*C RTD*C Thermal Cut-Off
0 23.2 22.3 22.8 Closed
2 58.9 87.0 63.3 Closed
4 115.0 129.7 98.7 Closed
5 140.8 180.0 125.7 Closed
6 174.5 201.0 -144.1 Closed

| 7 204.7 255.0 178.9 Closed
! 7.5 229.0 277.0 195.0 Closed
| 8 243.3 280.6 207.0 Open

8.5 252.6 284.6 205.0 Open
9 241.7 278.0 200.7 Open
10 230.0 249.6 187.4 Open
iI 211.9 239.2 179.3 Open
13 183.1 193.5 157.2 Open

f._1p, -.c-,
_ . . _ _ . . . _ _ _ ~ , _ _ ,

HEATER ! !
--'

s,_ ; L c.a _

i

hI |i ,
''

TC2 THERMAL CUT-OFF J ., _' |
'

'

O TCi/RTD M ", " !
'

|
_ _ __ . .i,

!

tzz$~

1
Figure 1. ECD showing thermocouple and RTD locations for measuring temperatures in Table 1 i
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ECD informational and Operational Flow through PE Photovac (Markham, Ont., Canada)
ECD ordered, received-

Customer issues PO toscanned and wipe tested Sales Order generated for PEP for GC w/ ECD -

at PEP (see 890100-01) GC with ECD Customer sends back4
(see 890100-02)

[ completed ECD GL Info
+ fo n

f -
f

it= san =no reo e ernW ECD Info
41 Dae of recog* entered into ECD GL INFO Form

2 sw w
*^ ECD 895164 generated

, % , j' an C- Database Work Order Generated for ECD GL Info form
GC wth ECD reviewed by Order Entry

I
v

ECD sent and held in a ECD GL Info form sent to
''controtted area Completed ECD GL Customer

y INFO Form 895164

ECD Pulled from
wg controiled area and 4

g_ assigned to Work Order

The somme rwo = wuM info
1 N * "* entered2 Customer Name

3 NRC Corted onto
-- g kDE ECD rea fo ssembly* "s

_, 4 Repai.- ECD Assy_

.

ECD Logsheet Noy
895163 prepared for

~

ECD
CD Assembled s the fault with the Generate a replacement

'*" es+Tested in GC ECD 7 order for ECD assembly

Final yes
Release of Passed TestTt= N v **o * ****d__ GC w/ ECD v _ _ _ _ mm

Contact the Radiation ECDh'" Update ECD

^''l2 sd No of GC.
Sa ety er fonetum ofED GC Testing and assembly 7 database

Database continues #
/

ECD Logsheet filed in Update ECD logsheet with
QA records for GC reject information and file

GC Ready for Final in QA
inspection and shipment n

ECD NRC GL Info
from filed in QA
'ee nss f r GC GC with ECD shipped to Retum ECD to Vendor

customer Revision A
Cyril Femandes
June 7,1996

_ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ . ._ _ - - _ .
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ECD Ordering and Stocking Process
I

MRP System generates a *
buy for ECD ECD package received at

PEP

v
Buyer assigns a range of
serial nos to the ECDs for

inclusion in ECD
Purchase Order cD Package scamed for ECD Vendor to be notifedNd h->

| W and arrange for pickup
FwanaIe G, den

(specifying the range of
serial nos)is issued to the Acceptable

FN **r + Wipe tests are sent to
Analysis center forECDs are wipe tested a performance of wipe test3,

ECD Vendor assembles anahss
the ECD and assigns

y |Serial Nos to ECDs r ECDs are put into l *
| secured HOLD area
* Analyses performed and

pending results of wipe results sent back to PEECDs are Tested at test i PhotovacVentiors t

_

v
ECDs are packaged and

i
shipped to PE Photovac ;

j CD wipe test results ECDs am to k emMNo-*
i acceptable? to ECD vendor [

!

Yes
890100-01
Revision A Yes ECDs are put into

secured stored areaCyril Fernandes !
June 24,1996

TEiiiFollowing info is

/
entered:

ECD information 1. Date of Receipt L

entered into --__

2. Serial NumberECD Database
3. Assay Number.

LContamination Results

_ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ . _ _ - _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ - - _ . . _ _ _ _ _ _ _ . _ _ . - - _



GC/ ECD Customer Ordering Process |
|
'

O
l

Customer issues PO for GC
with ECD to PE Photovac

I i
e I

l

Order Entry at PE Photova
GL Info Form (895164)sends A General Licence .' ,

(GL) Information Form !

(895164) to Customer

|
t

|

Customer fills out the GL
Info Form and sends it back <

to PE Photovac 1

I

l

Customer contacted and
j /GL Info form complet details reviewed with OrderNO->' correcty Entry. A new GL Info form
; sent.

i
4

'

YES YES
,

Y

!

Customer PO Processed
. GL Info Form is sent to-> and a internal Sales Order is

Quality for Data Entrygenerated for a GC/ ECD

1

i V Y

i The Following info is

n andWork Order generated for ;, ,,, _______
o Order No.

GC/ ECD; ECD Database . ustomer Narne
3. NRC Contact
4. Ship-To Address

'

v

890100-024

q p GC/ ECD Assemby Process
Revision AG

; Cyril Fernandes
June 24,1996
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l

ECD Cell Disposal Process !,

O
'

i

Customer calls PE Photovac Customer contacts NRC and
- Agreemen ate @
1 to arrange for disposal of >
; ECD applicable) to report disposal

of ECD cell
}
o

.

.
v

|

PE Photovac Customer,
'

Service sends a RMA to
cust0mer fo' retum of the,

! GC with the ECD

! I
'

i
| Customer sends GC w! ECD
. to Service for ECD removal

i
i |
;

1 y
,

|

| ECD Database at )
' PE Photovac isGC w/ ECD arrives at Service

u ated withand ECD is removeo

information

v

ECD sent to Disposal
authority by PE Photovac

Servico

890100-03
Revision A
Cyril Fernandes

O '

June 24,1996
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1

Introduction

V'; <- Beta radiation sources having the form of metal foils plated with(
metallic Nickel 63 are widely used in the gas chromatographic

4

l

techniqua of chemical analysis. Norhal and correct application I
:
'

of the GQ. method and equipment typically involves high tempera- yf
a

ture expature for long time periods. The Nickel 63 type of
radioactive ionization source is considered to have exceptionally i

j
. goed resistance to change of characteristics when subjected to lt elevated temperature, but it is of importance to demonstrate this

through specific testing.;

i

i An earlier series of tests performed by one of the authors of the
present study had demonstrated that Nickel 63 sources produced by
him at:that time did exhibit anticipated temperature resistance.i

The present series substantially extends the earlier work, whileaso demonstrating reproducibility of the results.r
'

/
4'

Purpose of Current Tests,
-

Using'a standard NRD Model N1001 Ni-63 chromatography source, to;

examine the effect of prolonged high tenperature exposure on the
j relepse rate of Ni-63, and on the available ionization current.

I.

\

! Tn nearmine reproducibility of results outlined in our. study . :i dealing with Ni-63 sources of earlier manufacture in another labor-
, ,

atory.-

; pescription of Source Tested
4

j

NED Source Mods 1 - N1001
Source Serial Number - A5994

Source Construction - Nickel metal plated on one surface of gold
foil .007" thick

Source Dimensions - 0.5" x 1.5"
Ni el 63 Content - 11 millicuries
Pre eatment - Source fired at 430 C for 15 minutes in i

argon atmosphere ;

Test Procedures
1) Initial Room Temperature Tests - Source in form of a flat foil
was measured for ion current by means of standard NRD ion chamber.
(3" parallel plate chamber with 1* air gap.) It was then formed~

into cy11 * 5 cal shape (approximately 1/2" diameter and 1/2"
baight), and inserted into a concentric design detector cell of
the hihh tamperature electron capture type. 'Zhis cell was then
===Maa into the equipment layout shown in figure 1. With dry
m1trogen gas flowing at a :cate of 100ml/ minute, the initial ion
catrzent was checked at room temper:ature, (Ion current data is shown

ILa Graph No. 1. ) -

!,

.

e

- !.
_ __

A
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4

i

i *

,

) 2) Exposure Tests at 400 to 450 C.
'

:! ([.)"'
| a. Detector cell was heated and maintained at 400 to 450 C

for 500 hours. Cell was purged continuously with dry nitrogen
j gas at rate of 100 ml/ minute throughout this period. Ion current

measurements were taken at approximately 100 hour intervals ata

the operating temperature. (: Con current data is shown in Graph
No. 3, showing a typical periodic measurement. A plot of ion

| current measurements taken,at a representative voltage and
| temperature is shown in Graph No. 2. )
:

i b. Nickel 63 volatilization and radioactive leakage tests
! were performed at approximately 100 hour intervals during the
| courne of the cell operation described in (a) above. Dry filter
! paper wipes were taken from inner surfaces of dry trap #1 of

Figure 1; aliquots of 1 m1 each were taken from wet traps #2 and.

! #3, evaporated to dryness, and measured for activity. (Measure-*

! ment data is given in Table #1.)
;

| c. After 500 hours of operation, the cell was cooled to room ,

i temperature. Ion current measurements were taken as temperature
; dropped. (Measurement data show in Graph No. 4.) Cell was then

i disassembled, and its inner and outer surfaces were wipe tested
for presence of activity. Nickel 63 source was removed from cell,4

flattened to its original form, and examined for possible dis-
! r- coloration, flaking, cracking, etc. (Data re wipe tests and

surface characteristics shown in Table #2.) Measurements of thei ns
V .. flat foil source were made in the standard ionization chamber:

! with 1" air gap as in section (1) of test procedure.
:

i

j 3) Exposure Tests at 500 to 530 C
j The Ni-63 source tested above was again formed into cylindrical
j shape and inserted into the detector cell. With nitrogen gas

flgwing as before, the ion current was determined at temperature*

50 C. (Data giveg in Gragh No. 5.) Cell was then heated and;

maintained at 500 to 530 C for 92 hcurs with continual nitrogen'

j purge. At completion of this run, heating was termin,ated and
,

! cell was disassembled. Final leak tests were performed through j

j wiping inner and outer surfaces of cell, as well as inner sur-
'

j faces of dry and wet traps. (Measurement data given in Table #3. )
' Final measurements of the flattened foil source were made in the
: standard ionization chamber with 1" air gap as in section (1) |

! and section (2c) of test procedure. (See Graph.No. 6 for'compre- ;

i hensive comparison of results of ionization. chamber measurements
j before and after each high temperature exposure series.)
4

V

! Discussion
i ,

'? The taats and data.obtained provide clear assurance that high! . . -

temperature exposure of this type of Ni-63 plated source does4

:
. not result in a detectable release and volatilization of Ni-63T.

) A. into the environment. It is considered that the detectable but
!

-

-

) .

; ~~t

'.| * ,
., { < r . ,

;
' *= .

;
-

.- _ . . .
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.

insignificant beta count rates found on inner cell surfaces after
j \/ . completion of testing are the result of mechanical transfer of
j removable activity from the source surface during assembly and

disassembly operations. In this connection one should recall-

that the Ei-63 plated foil is considered to be-l_a " bound" source,4

'

.
not a " sealed" source.'

l
Although not of prime interest in the present test series, the

j appearance of the family of ionization curves in Graph No. 6
i deserves comment. The apparent decrease in ionization current

after each high temperature series, even though moderate, must4

be considered as an indication of slight changes occurring in
;

j the available activity of the source. Since no active material
: has migrated from the foil, the probability of diffusion of

Ni-63 into the substrate remains for investigatign. Evan though! g
i the temperature ranges of the present tests (400 C to 530 C) are

| considerably higher than in field usage of the Ni-63. type GC cell,
i this simply suggests an accelerated rate of change as contrasted ,

: with,the effects which may be experienced in the field during
! many thousands of hours of use.
! .

i
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UNIVERSITY HEALTH SERVICES. .

HEALTH PHYSICS DIVISION

Kenneth Price
314 Wrighs Nuct,,e Straczur,

L, % )sory, W ,,
:n 26o r e nryAy,,,,August 18, 1980

New N,,, ,co..,c,icus o6jao
AresCod,203-43 -29366

Mr. Pat Dorsey
Perkin-ELner Corp.
Norwalk, Conn.

Dear Mr. Dorsey:

5
I have enclosed the recults of calculations which I feel apply *

~

to 10 CFR 32 51, (a), (2), parts 11 and iii dealing with nomal*
operation and accident conditions of the gas chromatograph.

If you have any further questions feel free to contact me.

Thank you,

M'L/o Ken Price
Health Physicist
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260 Whitney Avenue
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K. W. Price and G. R. Holteman, " Drift Tube Activation in a Heavy Ion Accelerator",
presented at the Healt;h Physics Society Meeting, San Francisco, California, June 28 - ;

July 7, 1976. (Not published). l
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in an Intense Photon Field Associated with a High Energy X-Ray Radiotherapy Machine",
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It appears very unlikely that under normal operating
!

conditions of the unit, exposures would result that even

approach the limits of 10 C.F.R. 32.51 (a) (2) (ii) . An acci- j

dent situation would yield a surface skin dose in the range

of 12 MREM /Hr. due to submersion in a contaminated atmosphere.

However, this dose would be to the dead layer of the skin only, ?

63
due to the low Beta energy of Ni ,

Dose to the internal lungt !
.

tissues due to submersion would be even less, due to the nat-,

ural breathing process. A total lung dose due to actual dep- ,

63
osition of insoluable Ni O would be in the range of 8 Rem

,

(50 Yr. integrated dose equivalent, acute uptake). Dose to theO
.

G.I. tract would be less. The most serious situation occurs
63

i

when the Ni foil is placed in direct intimate contact with
r

bare skin. A surface dose rate of N 7300 RAD /Hr. would result,
I.

but the dose rate falls to zhro at about the depth of sensitive
]

skin tissue, the basal cells (. 007 cm deep) . Skin erythema
~

could result with prolonged contact, but recovery should be -

r
certain. If the foil were placed in a pocket, the dose rates

would be very much less due to absorption in the material and
air.

-.

/s/ Kenneth Price 8/17/80

(]) Health Physicist



._ . . .__ _ .._ ._. _ _ _ _ . _ _ . _ _ . _ _ _ _ _ ___ . _ _ _ . _
-

,

4 -e- ..

i. |
'

| |
< . .

' o )
RESPONSE TO 10 C.F.R. 32.51' '(a) (2) (ii) :-

I ~
-

<

j i

1
-

.

[ Under nonnal operating conditions, the Ni foil is securred !
; 63 :

) in a cell, and that cell is in the device. The Ni isotope is ;
-,

k

i electrodeposited onto a Ni foil backing, making it very strongly ,

! o
i bound to the foil. The melting point of Ni is 1455 C, and the
j o (1) i

1 boiling point is 2900 C (Ref. 1). Engineering tests indicate !

a maximum possible temperature in the cell' I 530 C. *

.
-

,

Radiation dose rates outside of the cell should be minimal,,,

63
as Ni emits Beta radiation of very low energy (E = 0.066mev,

(2) max
E = .017mev). The calculated range of these Beta's is

'" '' 'ave 2. ' '

6.59 mg/cm . The walls of the cell are greater than the rangeO ;

of the maximum energy Betas which are emitted. i
63 r

'

There should be no liberation of airborn Ni during normal

operation, and the only radiation leakage would be very low 1
<.

energy characteristic x-rays' and bremsstrahlung which would be '

l
1

absorbed almost entirely within the walls of the cell.-

~
.

F*

.

.

O
~

.

.- g n- - -ev -+w, ,-i
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RESPONSE TO 10 C.F.R. 32.51 '(a) (2) (iii) :

In the event of a catastrophic accident or direct tampering

and removal of the Ni foil by an unauthorized individual, several

possible exposure routes may result. Three such conditions will

be addressed:
63

(1) Complete vaporization of a 15 mci Ni foil

and subsequent prompt release into a stagnant

laboratory atmosphere, external dose rate to
1' an individual present in the room;

(2) Same as above, but the dose to the lung due
63

to ingestien and =ctentics of Ni ;

(]) (3) Removal of the Ni foil from the cell by an

unauthorized individual, and dose rate to j
l

skin due to direct contact of foil and skin. j

(1.) The assumption is made that complete vaporization of '5 mci1
63

of Ni is instantaneously released into a lab which is
,

.

10' X 10' X 8' and that there is no ventillation and no*

63 r ]
reduction with time of the Ni air concentration. Because i

63 |

Ni is a low energy Beta emitter, no internal exposure will J

result due to submersion of an individual into this atmos--
(3)-

(Deposition ih lung will be discussed later.)phere .

From reference 3, the external Beta dose rate conversion

factor at the skin surface is:
8

({} 1.56 x 10 (MREM /YR) .

3 .

'(u i/cm )c
4

|
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a- 63

The concentration of Ni in the room would be:.

-4 3 ' ' '

6.62 X 10 uCi/cm -
. ,

yielding a skin surface dose rate of :

11.3 MRCM/HR .

The dose rate to the internal surface of the lung would
be less due to the natural breathing process. In an

accident situation where such a release might occur, it
.

is very unlikely an individual would be present for an:. .

extended period of tirne. At any rate, it is very

improbable that the limts in table 32.24, Column IV of
, _

10 C.F.R. 32 would be exceeded. It should also beO
pointed out that what skin dose did result would be to

63
the uppermost dead layer, as the range of the Ni

~3
maximum energy Betas in tissue is 6.59 X 10 cm, and

the depth of the sensit'ive basal layer of the skin is
-3 (4)

7.00 X 10 cm and the lens of the eye 0.3 cra (ICRP 30) .
. .

63 *
(2. ) Again, the 15 mci of Ni is released into a lab (10' X'

10' X 8') with no ventillation, yielding a constant con-
-4 3 63

centration of 6.62 X 10 uCi/cm . The Ni would be,.

released as NiO, which s insoluable in water and only

slightly soluable in acid. NiO is a Class W inorganic

compound according to the ICRP task group on lung
(5). -

O- dynamics A mean particle diameter of 1 um will be*

.

.
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i
'

I

: |
-

: |

)(] (4)
~

assumed as suggested in ICRP 30 The ICRP lung model ..

(4) {
; was used in caiddlating the resultant lung dose The.

; .following assumptions were made in the calculations:
<

63 63 I

(a) Ni is released as Ni 0, which is
'

insoluable in water, with an AMAD of 1 um, i
1

and is a Class W compound.
J

(b) In an accident condition, a maximum likely |
*

individual residence time was set equal to

one hour. - |

'

(c) Standard man breathing rate, light activity,
6 3

9600 liters /8 hours, or 1.2 X 10 cm breathed
(6) '

in ono hour .

63 -4 3

({} (d) Initial Ni concentration 6.62 X 10 uCi/cm

with no venti 11ation assumed.

(e) No clearance from lung is assumed during the

one hour of uptake, and no respiratory pro-
.

tection assumed.

Using the appropriate factors from the lung model, the:

total initial amount of activity deposited in the total
,

lung system is* 500 uC1. ICRP 2 suggests a maximum
63 (7)

' permissible total body burden of soluable Ni of 900 uci. ..

~

Based on the results of the calculations, the total dose-

enmmitment to the lung from a one hour exposure is 8.2 REM.

If this is averaged over a period of 50 years, this results

in about 164 MREM /YR. This is approximately equal to the

-



.
-

. .

k

i. . -

f() U.S. population average exposure per year of 170 MREM /YR.
1

Again, the maximum allownble doses,lh given in table 32.24,
j . column IV of 10 C.F.R. 32 would not' be exceeded. The dose
; -

| commitment to the G.I. tract would be very much less due

f to the short residence time in the gut.

(3.) The approximate Beta absorbed dose rate at various depths

in tissue was calculated assuming 15 mci uniformly distri-
(8)

buted on a' 2.4cm disc, in direct contact with bare skin .

The results of the calculations are given below; also given*

are the centimeter depths in tissue for which the absorbed

dose was computed.

() Tissue
Depth,'cm RAD /HR

0.0010 7308

0.0050 .839
.

*

0.0066 .022

O>.0066 /V 0

The dose rate near the immediate surface of the skin is
.

quite large and falls off with depth quite rapidly. However,

the dose is to the non-functional dead layer of the skin, as-

(4)
the depth of the skin tissue basal layer ise=*0.0070cm .A,

possible skin reaction (i.e. skin erthema) could occur if

the foil were in direct intimate contact with the skin.

However, the damage would be localized to the immediate area of
_

() the foil and recovery would be expected. Any clothing and

subsequent air space (i.e. foil in a pocket) would reduce

the absorbed dose greatly.
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