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NRC Form 313 I U.S. NUCLEAR REGULATORY COMMISSION 1. APPLICATION FOR:02-B11
" ' ' " '

(Check and/or compiere as sopropnate)

t. U?67cT5
APPLICATION FOR BYPRODUCT MATERIAL LICENSE --

*

)( a. NEW LICENSE [ ]INDUSTRIAL

See attached instructions for details. le ^MENDMFNT TO
LitTUCI N u M if,I

Completed applications are filed in duphate with the Division of Fuct Cycle and Matenal Safety.
Office of Nuclear Material Safety, and Safeguards. U.S. Nuclear Regui.ttory Conunissinn,
Washington. DC 20SSS or applications inny be filed in person at the Commissinn's office at n ,. g 97

u,_,n;; nuunLu
!717 H Street. NW. Washington. D. C. or 7915 Eastern Avenue. Silver Spring. Marybnd.

2. APPLICANT *S NAME (Institution. firm. person etc.) 3. NAME AND TITLE OF PERSON TO DC CONTACTED
REGARDING THIS APPLICATION

RERTHnt_D TNRTRIJMFNTS. INC. JAMES A. UELSH. PRODUCT MANAGER
TELEPHONE NUMOER: ARE A CODE - NUMDE R EXTCNSION TELEPHONE NUMDLn: AHL A CODE - NUMDE R EX TE NSION

(6121 922-2635 (412) 922-2635
4. APPLICANT'S MAILING ADDRESS (include Zers Code / 5. STREET ADORESS WHERE LICENSED MATERI AL LILL .aE USED(Address tc whicts NRC correspondence, notices, bu!!etins. ete.. tinclude Zoo Code)

should tre sent.)

136 BRADFORD AVENUE 136 BRADFORD AVENUE
PITTSBURGH, PA 15205 PITTSBURGH, PA 15205

(IF MORE SPACE IS NEEDED FOR ANY ITEM. USE ADDITIONAL PROPERI Y KEYED PAGES.)
6. INDIVIDUAL (S) WHO WILL USE O_H DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL

(See it< ms tG and 17 for rent ured trangtaggygoge,ogg% 'tavattual named besawI

FULL N Add [" "/ [ "* Illti -

) Date. . . ). . .V ' *- a.
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7. R ADIATION PROTECTION C F F l'CIR ' ' ' '
' ''''

Action Compi. h.l. . $f. . . |l
A rtai a rtisWig g tjtryon's tr.nnu Mste a m /tems
IG anIl U_gLdmnhe hss n sinan u! tie! !.

JAMES A. UELSF
i ,-

8. LICENSE J MATERIAL
L ELEMENT CHEMICAL NAME OF MANUF ACTUHEH MAXIMUM NUMUER OF
1 AND- AND/OR AND MILLICUHIES AND/OR SEALED
N MASS NUMOER PHYSICAL FORM MODEL NUMBER SOUnCES AND MAXIMUM MCTI.
E /// S, aint Smin.r) VITY PER SOURCE WHICH WILL

UE POSSESSED T ANY ONE TIME
gg, ,

SEALED ROD. 3ERTHOLD-GERMANY*
COBALT-60 SOURCE 3-2608-100 & 101 50 mci ea. /9 @a: SEALED POINT 3ERTHOLD-GERMANY i" (2) COBALT-60 SOURCE 3-2602-100 200 mci ea.n SEALED ROD. AMERSHAM BUCHLERu 13) CESIUM-137 SOURCE 1Z-287 & SK-1208 500 mci ea.

Q@ SEALED POINT TMERSHAM BUCHLERno W CESIUM-137 SOURCE 3-2623-100 1000 mci ea.m
. N DESCRIDE USE OF LICENSED MATERIAL| O
l- ca n E

wS

@ 10
TO BE USED IN INDUSTRIAL DEVICES TO MONITOR AND MEASURE.,

12) TANK LEVELS. DENSITY MEASUREMENT. BELT WEIGHING, MOISTURE MEASUREMENTS
AND ASH CONTENT DETERMINATION.

04 hm- b.atai en- r.

14)



_ _ _ _ - _ _ - - - - _ _ _ _ - _ _ _ _ _ _ _ - - - _ _ _ _ _ _ _ . - - _ - _ _ _ _ __ ._ _
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|

I

i 9. STORAGE OF SE ALED SOURCES
'

I I COM7 AIMER AND/OR DEVICE IM WHICH E ACH SE ALED WAME OF MANUFACTURER MODEL NUMUER ,

N SOURCE WILL DE STOHED Olt USED.

N O. A. B. C-

(1)
.

(2)j- N/A

(3)

i (4)

10. R ADIATION DETECTION INSTRUMENTS
! TYPE M ANUFACTURER S MODEL NUM0FR RADIATION SENSITIVITY

| I OF NAME NUMOER AVAILABLE DETECTED RANGE
(alpha. bete. (nudliroentgens/hout

N INSTRUMENT
E gamma, neutron) orcounts/ minute)

!
*

'A B C D E F

(1)
|

tal N/A;

(3)

(4)

11. CAllDRATION OF INSTRUMENTS LISTED IN ITEM 10

D a. CAL 10 RATED DY SEnVICE COMPANY 0b. Call 0 RATED DY APPLICANT
A ctsch a separate sheet descrnbing method, frequency and standardsNAME, AconESS, ann FnCOUENCY
uunt for c.dairatim) instruments.

12. PERSONNEL MONITORING DEVICES
TYPE SUPPLfEH EXCH ANGE FREQUENCY

(Check and/or comoWre as annmproste1 (Se rv re Cornosnyl
CA O

O(1) FILM OADGE O MONTilLY
.

O QUARTERLYO(2) THEnMOLUMINESCFNCF N/A
; 00SIMETER ITLD)

O t31 OTHE R (Specifyi: O OTHER (Speedy):

i
13. FACILITIES AND EQUIPMENT (Check were moropriate and attach annotated sketch (es) and description (s).

i O a. LA00R ATORY FACILITIES PLANT FACILITIES, FUME HOODS (Include filtration.if enyl, ETC.
O h. STO R AGE F ACILITIES, CONTAINE nS, SPECI AL SHIE LDING (/ined end/or temporary 1, ETC.

| O c. REMOTE HANDLING TOOLS OR EQUIPMENT, ETC.

O d. nESPIRATORY PROTECTIVE EOUIPMENT, ETC. N/A
14. WASTE DISPOSAL

a.NAME OF COMMEllCIAL WASTl; U1SPOSAL SEllVICE EMPLOYEU
'

,

.

h.lF COMMEnCIAL WASTE DISPOSAL SERVICE IS NOT EMPLOYEU,SUDMIT A DETAILED DESCRIPTION OF METHODS WHICH WILL)
l DE USED FOR DISPOSING Or RADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED tF ,

THE APPLICATION IS FOn SEALCD SOUnCES AND DEVICES AND THEY WILL DE RETURNED TO THE MANUFACTURER,SO STATE.'

*
.

t

N/A
|

.

N AC FORM 313 l(12 UH

*
! .

.
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INFORMATION REQUIRED FOR ITEMS 15,1G AND 17

| Describe in detail the information required for Items 15,1G and 17. Begin each item on a |

{ separate page and key to the application as follows:*

.

15. RADI ATION PROTECTION PROGRAM. Describe the radiation protection program as appropriate for
the material to be used including the dutics and responsibilitics of the Radiation Protection Of ficer,
control measures, bioassay procedures (,I needn/1, day to-day general safety instruction to be followed,
etc. If the application is for scaled source's also submit leak testing procedurcs, or if Icak testing will be
per formed usinti a Ic::k test kit, specify manufactuier and model number of the leak test kit.

1 G. FORMAL TRAINING IN RADI ATION SAFETY. Attach a resume for each individual named in
Items 6 and 7. Describe individual's formal trainmq in the followmg areas where apphcabic, include
the name of person or institution provithng the liaining, duration of training, when training was
acccived, etc.

I a. Principles and practices of radiation protectmn.

f
i b. R.ulicactivity measurement standarddation and monitoring

technirtues and instruments.

c. Mathematics and calculations basic to the use and measurement of<

rarlicactivity.

<!. Diological ef|ccts of radiation.
,

j 17. EXPERIENCE. Attach a resume for each individual named in items 6 and 7. Describe individual's
j work experience with radiation, including where cwpcrience was obtained. Work experience or on-
'

the-job training should be commrnsurate with the proposed use, include list of radioisntopes and
maximum activity of each used.

|

i

i.

4

18. CERTIFICATE
(Th s stem must be completect by .rpprocent)

i

?

| The applicant and any offocial esecutong thus certufocare on behalf of the applicant named in item 2,
certify that th.s opphcotion as prepared on conformory with Totte 10, Code of fetteral Resurations,

; Part 30, and that att infortnatron contained herern, includong any suppiernents attached hereto, is true .

' and correct to the best of our known eig* and behe!.

WARNING.-18 US.C.. Section 1001: Act of June 25,1948; G2 Stat. 740; makes it a criminal offense to make a willfuffy false statement or
representation to any department or seeney o' the United States as to any matter within its jurisdiction,

a. LICENSE FEE REOUIRED h. CERTIFYING OFFICIAL ISwnaturel
i (See Sectinn 170.31, to CFR 110)

c NAME IType or pront)

$ 950.00 ALFRED J. McCABE
d. TITLE

(1) LICENSE FEE CATEGORY:
3G EXEC. VICE-PRES.

p
P. DA TE

W LICENSE FEE ENCLOSED: $ 950.00 MAY 24, 1984
| _ _ _. _"_ ' " " _ " _ . _ _ _ _ _ _ _ ,

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

5. . . . . . . . . . . . . . . .
___ __ _ _ _ _ _ _ _ . _
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' ATTACHMENT # 1
; * ITEM # 8 LICENSED MATERIAL-

A B C D

H-3 Any 1

C-14 Any 0.1

I-125 Sealed' Source West Chemical 20 0 0.0001 mci ea
UCA-501 -

I-129 Sealed Source Packard Inst. 10 9 0.0001 mci ea
6018502

Cs-137 Sealed Source Packard Inst. 10 9 0.0003 mci ea
6018501

Cs-137 Sealed Source Berthold Inst., Inc. 29 500 mci ea
VZ287

Cs-137 Sealed Source Berthold Inst., Inc. 2 9 1,000 mci ea
P-2623-100

Co-60 Sealed Source Berthold Inst., Inc. 2 9 50 mci ea
P2608-100/101

Co-60 Sealed Source Berthold Inst., Inc. 29 200 mci ea
P-2602-100

Co-60 Sealed Source Nucleus. Inc. 10 0 0.001 mci ea
S-4

Sr-90 Sealed Source Nucleus. Inc. 10 0 0.0001 mci ea
S-3

Sr-90 Sealed Source Berthold Inst., Inc. 10 9 0.0001 mci ea
M1603A

Sr-90 Sealed Source Berthold Inst., Inc. 10 0 0.001 mci ea
M1603B

,

Sr-90 Sealed Source Berthold Inst., Inc. 20 0 0.0001 mci ea
1945-12-81

Po-210- Sealed Source Nucleus, Inc. 10 0 0.0001 mci ea
S-2

TL-204 Sealed. Source Amersham 1 8 83.9 mci ea
PB-75,

' ITEM # 9 - STORAGE OF SEALED SOURCES.

3 A. Returned Berthold sealed source.

Will be stored behind lead brick caves to await disposal.

8.- Source awaiting distribution.

These sources will be stored in its own shielded housing
approved for safety.

C. Sources used for instrument checking.

These sources will be of exempt quantity but aggregate
quantities will be stored behind lead brick shields.

. , - - - , - 3- -v-g -,-,a,, + , a r.n., ,
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* ATTACHMENT # 2
: * ITEM # 10 RADIATION' DETECTION INSTRUMENTS.

:

A B C D E F WINDOW
THICKNESS

4

Dose Ratemeter Berthold LB 133 1 Gamma 0.3mr/hr.'

*
Dose Ratemeter Berthold LB 1200 2 Alpha 0.01mr./h. 1.5mg/cm

Beta
Gamma

4 ,

Cont. Monitor Berthold LB 1210B 2 Beta 10 cps-3000 cps 0.4mg/cm''
| Gamma

i

l

|
* ITEM # 11 - CALIBRATION BY SERVICE COMPANY

NAME: APPLIED HEALTH PHYSICS, INC. - JOHN DOUGLASS
'

ADDRESS: 2986 INDUSTRIAL BLUD.
P.O. BOX 197

i BETHEL PARK, PA 15102

} PROCEDURE FILED WITH COMMISSION - YES

: FREQ: DNE (1) YEAR
3
4

!

- * ITEM # 12 - A. Film Badge.

i B. Teledyne Isotopes. Westwood, New Jersey

C. Quarterly.4

,

)
I

1

!

3

i

I
.s

$

_ _ _ _ - . . . _ . _ . . ~ . _ . . . _ , . _ . _ . , _ ., , __ - _ , . _ _ , , _ _ . _ . - . _ . _ . _ . . . - . . _ . ~ . . ~ . . . - . . . _ . , _-



* ATTACHMENT # 3
* ITEM'# 13 -

A)- LABORATORY, PLANT FACILITIES, FUME HOODS |

Dur distribution, maintenance, repair and
storage of nuclear detection instruments -

with associated by-product material are located !

Item # 5). Sinceat (refer to Form 313 -

70% of the activities at our facility is

repair and check out of nuclear electronic
instrumentation, (the remaining 30% being
combined distribution and sales), using ap-

proved sealed sources. In light of this

type of operation and it's Health Physics

aspect. laboratory operation including fume-
hood are not required. We will comply with
10 cfr 20.203 regarding placarding.

.

B) STORAGE, CONTAINERS, SPECIAL SHIELDING

REFER TO ITEM # 9

C) Remote handling equipment such as forceps

and tongs will be utilized in transfering

high mci amounts of Co and Cs from shield
to sheild, 1% of operation, otherwise no
remote handling equipment will be required
for normal operation utilizing license exempt
quantities.

D) RESPIRATORY PROTECTIVE EQUIPMENT WILL
NOT BE NEEDED.

* ITEM # 14 - WASTE DISPOSAL

The only waste we feel will be generated |

are returns from customers of special devices
which contain high mci amounts of Cs or Co.
The returns due to decay of isotope we estimate
to ' be about every three years of Co-
60 and 12 to 15 years for Cs137. The returns
of damaged sources we estimate to be on an
accidental basis and have contracted.- Applied
Health Physics Services located at 2986
Industrial Park, Bethel Park, Pittsburgh,

IPennsylvania 15205, to handle this waste.

,



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

8 ATTACHMENT # 4
* ITEM # 15 '- RADI ATION PROTECTION PROGRAM.

I. EMPLOYEE TRAINING PROGRAM

A training program will be in effect for

! all employees handling or frequenting areas
! where radioactive sources will be used or

stored.
;
'

The training of an employee in Radiation
Protection is the responsibility of James
Welsh, Industrial Product Manager, R.S.O.

? The training program on the " Mechanics and
i Physical" properties of RAM for safe use

and handling of will include the following
; topic. Note "D" refers to DIDACTIC and "P"

refers to PRATICAL handling and demonstration,'

j (D) A. ELEMENT IDENTIFICATION
j (D) B. ISOTOPE PRODUCTION

L (D-P) C. ELECTROMAGNETIC & PARTICULATE RADI ATION
! (D) D. ENERGY SPECTRUMS

(D) E. DIRECT IONIZATION
4 (D) F. INDIRECT IONIZATION
I (D) G. ACTIVITY UNITS & SUB-UNITS INCLUDING S.I. UNITS

(D-P) H. INVERSE Sq. LAW*

(D-P) I. TIME, DISTANCE, AND SHIELDING
(D) J. MATHEMATICS
(D) K. RDENTGEN, RAD. & REM./S.I. UNITS

(D-P) L. CALCULATING DOSE FROM ELECTROMAGNETIC
I. RADIATION USING 6 C.E.N. AND GAMMA RAY
? CONSTANT FORMULA.
f (D) M. OCCUPATIONAL EXPOSURE LIMITS
i (D) N. SOME BIOLOGICAL EFFECTS

(P) O. SURVEY EQUIPMENT
(D) P. 10 cfr 19.'

I

II. It is a Health Physics judgement that bio-assays
will not be necessary.'

i
i III. Film badge (whole body and ring) will be employed.
t
; IV. Sources will be leak tested by a wipe test on a

six month period and analyzed by a Berthold'

contamination monitor LB 12108 or C depending
on type of activity.

V. Area wipe survey will not be necessary on a
periodic basis. An area wipe survey will be performed
if:

: (a) A wipe test of sources indicates
leakage.

| (b) If Tritium or Carbon 14 is used to apply-
' to TLC plates for testing.

VI. Areas where RAM is stored or used will be placarded
as per 10 cfr 20.203.

,. - . _ _ _ _ _ _ _ _ _ , _ _ _.. _ . _ _ _ . . _ . - _ . - - _ , _ . _ , . . ~ _ . _ _ , -



Continuation )
i

* ATTACHMENT # 4
* ITEM # 15 - RADIATION PROTECTION PROGRAM.

VII. Records of inventory, wipe test, exposures,
waste disposal (if any) will be maintained in
accordance to 10 cfr 20.

i
e



' ATTACHMENT # 5
* ITEM # 16 - FORMAL TRAINING IN RADIATION PROTECTION

BY JAMES A. WELSH

a, b, c, d - Rutgers - Radiation protection for
Physicians and Scieantists by Dr. R. Wynveen.
Six (6) months.

b - Packard Instruments, Inc.

c - Rutgers - Basic Nuclear Physics Dr. F. Haughey
Six (6) months. ,

* ITEM # 17 - EXPERIENCE
Instrumentation (1) Packard Instruments, Inc. 1964-1966.

'

Activities (2) H, 14C, 32p, 125 1, 131 I, mci amounts.
Research (1) Ortho Diagnostics, Inc. (J & J)

1972 - 1982 Radiation Safety Officer

(2) Designed and managed Radiation Safety
program including training of employees.

I H 51 Cr, 903p, 125(3)
ikotopes used -32p,,51 Cr - high

1,
C, Cs, 137,

millicurie amounts.

Sterilization (1) International Nutronics, Inc. - 1983
Facility

(2) R. S. D. .

(3) Isotope Co-60 - Kilocuries

|

|

|

'
.
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* ATTACHMENT # 5
* ITEM # 16.- TRAINING IN RADIATION PROTECTION BY ALFRED McCABE |

a, b, c. North Carolina State University

a, b, c, d, Philadelphia College Pharmaceutical Sciences.,

b, c. Packard Instruments. Inc.,

j b, c. LKB Instruments. Inc.
1

j b, c. Wallace, oy

i b, c, Laboratorium Prof. Dr. Berthold
i
,

i
f

* ITEM #17 - EXPERIENCE<

;

Packard Instruments, Inc. - 13 Years -

LKB Instruments. Inc. 4 Years-

i Berthold Instruments. Inc.- 4 Years
,

Instrumentation: Liquid Scintillation Counters

j Gamma Counters
j Proportional Counters
!

3 Work Experience: Service. Sales, Product Management, !
Radiation Safety Officer, Sales,

Manager, Executive Vice-President.a

| l
I

Activities: H, 14 125C, 32p, 60Co, 99Tm, 7, 131 7,
137Cs, 226Ro, 241 Am, Micro Curie quantities.

125 I - Demonstrate RIA kits and. sealed,

i sources to demonstrate system performance.

.

4

i

;

i
1

4

i

i

:
1

i

' . .

|

. , , . -- . . . _ . - . _ - . - - . - , . _ . . . _ _ _ . _ _ . , _ . . . _ ~ . - _ _ ,. _- _ _ _ _ _ ...._,.- _ _ .
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DOEMPLOYMENT RESUHEnr

i

William F. Kausek, Jr. R.T.(A.R.R.T.)
302 Wylie Avenue
Strabane, PA 15363
B.D. 2-2-49 Hti 5'9" Wti 160

,

MAY 1933 --- Present
Berthold Instruments, Inc.
136 Bradford Avenue

; Pittsburgh, PA 15205

Technical Representative

1981 --- APRIL 1933

Pharmatopes, Inc.
3402 Butler Street
Pittsburgh, PA 15201

'

|
Sales Representative

Pennsylvania, and West Virginia area sales representative.
Supplied medical radioisotopes and accessory equipment to nuclear medicine
f acilities.

2

1974 --- 1981

Diagnostic Isotope Laboratory, Inc.
.,I 5323outh Athen Avenue

Pittstorgh, PA 15232

Cheif Nuclear Hedicine Technologist

Gamma camera and scanner imaging, Radicimmunoassay, Diagnostic Ultrasound,
lab management, billing, tookkeeping, equipment maintenance, office
management, Radiation Safety Honitoring

i

St. Francis General Hospital
Pittsburgh, PA

Continuing Education Program,

Radiolog&ical Physics & Radiation Biology
'

April 12 13,1930
9

Alleghe General Hospital
Pittsbur PA

Soci ty of Nuclear Medicine and Technologists
Hay 1 - 3,1981

The Penn-Ohio Chapter of the American Asc. of Physicists in 6fedicine;

Hovember 21,1991
.

Symposium on Current Topics in Nuclear Hedicine

!
1979 --- 1980'

Ultranuclear Imaging Laboratory, Inc.
220 Meyran Avenue
Pittsburgh, PA 15213

Cheif N.H. Technologist

Organized and initiated the operation of this lab.
Diagnostic Nuclear Cardiology and ultrasound procedures.

.

! -l-

_, __ - - _ _ - _. __ _. _ . . ._ _ _ - _ .
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i

.

1978 --- 1979

Instrumentation Industries, Inc.
i 1121 Streets Run Road

Pittstornh, PA 152G3

Biomedical Repair Technician
Electronic construction of prototype devices

Area Service Rep. for!*

Ortho Diagnostic Instruments, Inc.
"Hemac" La:er Hematology Counter

Data Devices Inti Inc., Kybe Corp.
Computer tape cleaners, testers, and certifiers

Forma, Inc.
Incubation and environmental chambers

1969 --- 1973

United States Navy

Hospital Cor
Great Lakes ps SchoolIll.;

'
Great Lakes Naval Hospital
Great Lakes, Ill.

X-ray Special Procedures (2 yrs.)| I Radiation Therapy (2 yrs.)
Routine Radiology (3 yrs.)
Nuclear Medicine (on the job training)
Radiation Safety Honitoring

NORTHtJESTERN Ull!VERSITY
The Medical School Clinical Training Division
Chicago, Illinois

i Radiation Therapy Dosimetry (Jorkshop
April 1,1970 to June 3,1970

Honorably Discharged (HH2, E5)

1967 --- 1969

IJashington Hospital School of X-Ray Technology:

(Jashington, PA

Two year on the job training in X-ray technology

Received Registry

High School

. Canon-McMillan Senior High School
Canonsburg, PA

Acedemic Course
Graduated; 1967

Othersi

i Cleveland Institute of Electronics
'

Radiotelephone License and Electronics
.... . r^

National Technic'al Schools
j

Electronics
& Air Conditionino., Refrigeration, and Heating

-2-

.

. . - - , . ~ . . , . . - . . , , - . . . ~ , ,-_-_.-,,,w -- .,,..t--e- t . - , - --- -- ~4 -----.-
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i

l APPLICATION FOR REGISTRATION OF SEALED SOU
? ;

.

I COBALT-60 POINT SOURCES #
..

1 jh
A SUMMARY DATA [,

4

j 1 Date of Original Submission - April 16, 1984*

1

! 2 Sealed Source Type " Point Source" which is Co-60
- - -

'

in a sealed stainless steel capsule.
I

3 Model According to drawing no P-2602-100, copy-

attached as Appendix 1.
.

! 4 Applicant
1
1 i

! Berthold Instruments
.: 136 Bradford Avenue:

| Pittsburgh PA 15205
USA

>

Tel: 412-922-2635 T1x: 812527 !,

Berthold level control equipment will be furnished
through us. We are not manufacturers of this<

| equipment.
)
'
; For additional information, please contact at the
) above address:
i.
1 Mr A McCabe Managing Director-

1 Mr J Welch Assistant Sales Manager-

5 Other Companies Involved

1 ,

The sources are manufactured by:*

; Labor Prof Dr Berthold.
p 7547 Wildbad
i West Germany r

j 6 Isotope and Maximum Activity '
i

.

I

{ Depending on requirements, the following activities would
} be used:
,

,

Cobalt-60 200 mci maximum7
-

(normal requirements are usually less than 100 mC1)
4

1- -

|

1 0317fg

: 64JUNlllN i
,

- - - - . . . . _ _ . - - - - - . - - ._. - , . - - . , - . - - - , , , -- ._-- - - - - ,-.
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7 Leak Test Frequency

Each individual source is given a leak test and wipe
test at the manufacturer's plant within the six months
prior to shipment. These tests are performed according
to DIN specification 25426 part 4. Results of these
tests leave a removable activity of less than 5 nci.
A test certificate for this accompanies each source.
(A sample certificate is shown in Appendix 2). Further~

. ' testing is only recommended if the ambient temperature
directly on the source exceeds 400 oC (752B 0F). For

-

-

data on this factor, see Appendix 3 which gives an
authenticated report of 16.01.74 on this subject by the
Physikalisch-Technische Bundesanstalt (PTB), certificate
no 6. 3-3 84 91/ 7 3. Please note that the tests done
today are held to a 5 nci level as described above.

Routine testing should not be required more frequently
than once every five (5) years because the source is
fixed mounted and well protected in its source holder
(shielding). This period corresponds to the Cobalt-60
half-life, at which time the source will have to be
replaced anyway.

.

8 Principal Use

Code "D": Gamma gauge to measure and control levels
i in all types of vessels.

9 Custom Source

i No. The construction of these sources is essentially
I the same for all, with only the source activity

as a variant.

10 Custom User

4

i B DESCRIPTIVE DATA

1 Summary Description-

The properties of the source and capsule are shown
below:

A Description of the radioactive substance:

a) Isotope (nuclide) Co-60-

b) Chemical condition Co-

c) Physical condition solid wire-

d) Activity 1-200 mci-

(usual installations require less than 100. mci)

2- -

. -



B Description of the capsule:

a) Design point source, capsulized per drawing-

no P-2602-100.

Manyfacturer:

Labor Prof Dr Be rthold
,

Wildbad
West Germany

Supplier:

Labor Prof Dr Berthold
Wildbad
West Germany

c) Dimensions - 10 mm external diameter, 23 mm
overall length.

d) Material stainless steel per DIN specification-

1.7440, material no 1.4541 or 1.4571
(Chrome, Nickel, Titanium alloy).

e) Wall thickness 1 mm-

f) Sealing argon arc welding-

g) Classification ISO /C6544 according to DIN 25426-

(same as ANSI N-542-1977) and
"Special Form" according to IAEA
regulations. Reports on this are
given by the Bundesanstalt fur
MaterialprUfung of the West German
Government. See Appendix 4 for
this report.

2 Labelling

Because the source is so small, a name plate is attached
to the source holder (shielding). This name plate
contains the following information:

a) The nuclide used (source type)

b) The source activity

c) The Berthold serial number which is a series of
three (3) sets of numbers as follows:
1st number sequential number of source made that year-

2nd number - month of manufacture
3rd number year of manufacture-

Serial numbers as in 2 (c), are also engraved on each,

source.

3- -
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3 Diagram

Please re fe r to drawing no P-2602-100 marked
"Strahlerkapsel fur Co-60" (point source). This
drawing is shown in Appendix 5 (as Appendix 1 but
smaller).

4 Conditions of Normal Use

The shielding consists of a lead filled casting
housing.-

The source capsule is fastened in the middle of
the casted housing with an adaptor so that even
in the extremely remote case that the lead melts
and runs out, the source is fastened to the casted
housing and will not be lost. In front of the
source is a lead filled cylinder with an off-centre
drilled hole. This is attached to a spindle which
is in turn connected to a locking handle. By
turning the handle, thus the cylinder, through 1800

'

the radiation beam can be closed.

In the normal case the shielding container and
detector are diametrically positioned on opposite
sides of the vessel. With an open shielding, the
well collimated radiation beam irradiates the vessel
via the slit in the shielding and the radiation is
detected by the scintillation counter on the other
side. The change of level in the vessel initiates
an increase or decrease in the radiation intensity
at the detector. Such measuring systems are installed
in and are designed for environmental conditions in
the following industrial areas:

chemical industry-

refineries-

mines-

food industry-

steel industry-

wood and paper industry-

The shieldings and sources are constructed in such
a way that they can withstand such environmental
conditions, for example humidity, dust, aggressive
atmospheres etc. The typical assembly is schematically
shown in Appendix 6.

4. -
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i

| The useful life of the source units, would be
1 at least the Co-60 half-life, or approximately
; five (5) years.

In the event that the container temperature would
exceed 300 C (572 0F), and the lead shielding would
melt, the lead cannot leak out, so that even under
these circumstances, the protection remains. The

j construction of the steel container is sufficiently
.

; strong enough to withstand the slight expansion of
-

the lead at the 400-500 OC range. It is also. .

! impossible for the source to come loose and float
i at higher temperatures because the source is

securely held in place.-

An additional certificate from the Staatliches
MaterialprUfungsamt, Nordrhein-Westfalen (State

j Material Testing Institute) gives the result of a
fire test according to DIN Spec. 4102. The testing
temperature went up over 1000 OC (1832 0F) with the

j following results:

- No evidence of cracking was evident in the
J dye test.

(see Appendix 7 for this certificate)
,

5 Supporting Detail
4

The detailed listing of the physical properties
i of the source along with the details of its con-
7

struction are given in Items B.1.A and B.1.B.

C HEALTH & SAFETY DATA
j

i 1 S a f e,t y Analysis Summary
i

The Berthold source units are carefully constructed
i as indicated in Section B.1.B above. Sources
] are tested for:
.

! a) Seal (weld) tightness by bubble testing in
; diethylene glycol at a reduced pressure of

less than 100 mm Hg. Testing is commonly
done at a pressure of only 3-5 mm Hg.

:
i

!

i

5-: -
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b) Wipe testing to a limiting value of 5 nano curies
(nCi).

c) Source jacketing is tested on the following points:

temperature range, pressure, impact, oscillation,
puncture resistance.

These tests were as per ISO / DIN Spec. 25416 part 1.
The tests correspond to the ANSI specification

. N-542-1977. The results are shown in Appendix 8.
.

2 Manufacturing and Distribution Controls

a) Quality assurance and control:

During every step in the manufacture, the tests
specified in the Berthold Sealed Radioactive Source
Test Report (Appendix 2), are individually carried
out for each and every source. Testing for the
source strength is done in two ways, namely:

,

i) Based on the specific activity per unit
length (mci / meters) of the source material,
this is done by a Nuclear Research Institute.

who activate this wire. The wire is cut
and fittsd into the capsule.

ii) Additionally, after fabrication, the total
activity is checked again by two dose rate
meters, operating in parallel, and whose
calibration is regularly checked.

iii) Leak testing procedure is given above in>

Section A.7. See also Appendix 2.

International standards indicate a removal
activity of less than 5 nci.

b) Description of Lab Berthold's recommended maintenance,
service and testing requirement for use:

i) Lab Berthold's procedure for leak testing has
'

been fully described in Section A.7, includes
Appendix 2.

J

ii) Unpacking:

1) In the normal case, the source is shipped
in its use-container with the shutter in
the closed position.

6- -
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'

II) In certain cases, the source u.ay be
shipped separately, utilizing speciallya
designed lead shipping container. In
this case, as would also be true fo r
replacements, the replacement is carried
out as follows:

i Remove the upper flange by loosenin'g-

i the 4 specified screws..

Remove the flange on the shielding- -

~

cylinder.
Take out the decayed source.-

Install the new source and replace the-

disassembled parts (flanges).
The old (decayed) source, is then put-

into the shipping container and returned
either to the Berthold Company in
West Germany or given to a commercial

i nuclear waste disposal company.
The time required to handle the unshielded-

in the above procedure -source -

approximately one (1) minute, or less.
Whole body exposure: based on a time
exposure of 1 minute and an average-

distance between body and source of
approximately 1/2 meter (18"-20"), and
a maximum source strength of 200 mcia

the whole body exposure can be cal->

culated to a value o f 18 mr em.

iii) Leak testing:

'

The construction of the sources is such, that
under normal circumstances, replacement is
not required more often than the normal
half-life of the source (for Co-60 this is
approx 5 years).

In the event that the ambient temperature of
the source exceeds 400 OC (752 F) then it is
recommended that the source be replaced.

c) Manufacturer's instructions to user:
'

Copies of the pertinent radiological safety and
'

operating instructions for the source will be
provided by the manufacture.

3 Manufacturer's Safety Analysis of Sealed Source Review

a) Safety Analysis:

Details of this are given above in sections B.I.B.
C.1.a. b, and c, and B.4.d.

:

7- -
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I

b) Prototype testing and evaluation:

Maximum radiation levels based on the maximum |
-;

3 source strength of 200 mci and using the Specific I

Dose Rate constant for Co-60 which is given as:'

4

24 mrem x a
1.35 .

h x mC1,

.

| where a= distance in meters from the source
~

to the point being measured.
h= time in hours

,

eg: where a = 5 cm
the maximum radiation level would be

"

108,000 mrem /h

where a = 30 cm
the maximum radiation level would be 3,000 mrem /.

1
'

Results of tests performed on prototype source-

capsule.

| These test results are given above in item B.1.B.
This classification is given by specification i n

"

ISO /C-65444 and this corresponds to ANSI spec.
N-542-1977. See also Appendix 3.;

c) Additional information:

As given in Section B.4.a.54 above, additional
information was presented on fire testing. See

j also Appendix 7.

a

l
I

,

2

n
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APPENDIX 2

LABOR ATORIUM PROF. DR. BERTHOLD, , ,
D 7547 WILDeAD1 Ferneproctier(07081)3981 Ta8ex 0724019

KERNSTRAHLUNGSMESSGER ATE FOR INDUSTRIE, WISSENSCH AFT UND MEDlZlN

sten-Nr.:Empfenger:
RECEIVER

'

Komm. Nr.:
OUR COMM M :

- Zertifikat Nr.
CERTIFICATE NO.

Ober Dichtheit und Beanspruchbarkeit umschlossener radioaktiver Stoffe
SEALED RADIOACTIVE SOURCE TEST REPORT

Nukild: Typ: Punktstrahlerg,g
NUCLIDE. TYPE poet source

-- , _ r :.mt: ISO /C 65444 zaichnune' pg
CLASStFICATION SPECIAL FORM DRAWING

Prufungen: 1. Ochthetsprufung: siement t 11. K.nt.msn.tkm.-
Prufung Wischt.st

TESTS LEAKAGE TEST BUBBLE TEST CONTAMINATION Erg.tmis:
* *4TEST. WIPE TEST RESULT

Strahler-Nr. AktiVttet Prufdstum Ursprungs-Nr.
SOURCE NO ACTIVITY DATE OF TESTS ORIGIN NO

m C4 M Bq

|

| Hin De StraN.r.usMwung.nnoncN PTB-Gutachten Nr 6 3 3649t/73

| D .t .ut - ,St,.~.r.v, - veivo ..c.,t.~ ,.nt.m _ .t,.

THE ABOVE USTED SOURCES PASSED AN INDIVIDUAL TEST AND THEY ARE FREE OF LEAKAGE AND CONTAMINATION

i

l
'

LABOR ATORIUM PROF. DR. BERTHOLD
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prGfinethoden = Test Methods

' Test Methods

, I. Subble testing [ LEA # 7887*)
'

The radiator is launersed in a suitable
fluid (diethylene glycell and the pres-
sure in the vessel is reduced to 100 sun,,
Hg. t;o bubbles must be produced.

II. Wipe testing

,
The casing, surface, or substantial por--

tions of the radiator to be tested are.

wiped off with an absorbent material.
, ,

Subsequently, the activity of the radio-
active material removed is determined.

In accordance with CIN 25 426, part 1. a re-
diator is considered as a rule to be tight
and contamination-free when the limiting
value of 5 nci is not exceeded in the cor-
responding tests.

1

special Form

A radioactive material in special form is a
radiator which usets thermal and mechanical

|
"

requirements and test methods above the
usual requirements as described in the IAr.A

*

j Transport mogulaticas.*

The tests are performed by the competent
! authority, which then issues a corresponding

certificate when the radiator meets the re-,

[ quirements.

I The special form of a radiator can be impor-
tant in the selection of a transport contain-

i er, however, it is also frequently consider-
I ed for evaluation of the quality of a radiat-

| or.
*

s

1
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|
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ISO / DIN Classification
%

The International Organisation for Standardization (ISO) has recommended a system for t
classification of sealed radioactive materials which meanwhile is employed worldwide.
au11 ding up on the tso standard, the DIN Standard 25 426, Part 1. " Sealed Radioactive >
terialsa Requirements, and Classification *, was prepared. Both standards are nearly ic
tical. .

It is the puspose of this Standard to provide uniform criteria to manuf acturers, suppli
users, and responsible authorities for the evaluation of safety in handling radicactivt-

terials. -

Cl$ssification of Radiators According to their Load Capacity
*

(per DIN 25 226e Part 1),
class

1 2 3 4 5 6 x3, g

j' Temperature not - 40'C - 40*C - 40*C - 40*C - 40'C Special
tested (20 min) (20 min) (20 min) (20 min) (20 min) requirement

and and and and and
i + 80'C + 180'C + 400*C + 600'c + A00'c

(1 h) (1 h) (1 h) fl h) (1 h1,
,

and and and
thermal thermal thermal
quench quench quench
frca 400 from 6C0 from 800

*

to 20'C to 20*C to 20'C

Pressure not 250 abars 250 abars 250 abars 250 abars 250 abars special
tested and 20 and 70 and 700 and 1.7 requirement

bars bars bars kbars,

Impact not 50 g from 200 g fr. 2 kg from 5 kg from 20 kg fr. Special
toeged 1 m ht. 1 m ht. 1 m ht. 1 m ht. 1 m ht. requirement

, oscillation Nt 3a3 3x3 3x3
,i tested cycles cycles cycles

every every every
10 min 10 mins 30 mia'
25-500 Ha 2 M O Mt 25-30 riz

e at 5 g at 5e at 0.75
* accelera- accel ea- an deflec-

tion an- tion an- tion an-
p11tude p11tude -p11tude omitted omitted'- .

* and 50 to and 80 to
90 Ha at 2000 He at
0.32 use 20 g acee-
de flec- 1eration
tion an- amplitude

'p11tude
and 90 to
500 Ha at
10 g acce- '

1eration
amplitude

In addition: 30 min at escis
resonance frequency

. puncture not 1 g from 10 g from 50 g from 300 g fr. 1 kg from Special'
tested 1 m ht. 1 m ht. 1 m ht. 1 m ht. 1 m ht. requirement

transteesene trem reannsees one emersas aresanne, seteersen, eseen, aensen, m,een, vreren, corman, stataan,
aermeesen. *essen, pers.o.,en, sementen, moessan, serne cruesa, ste.ensen, somann, emeessa, and tinuesasan

= // ~

i

,
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The requirement for a class is considered as met when the specimens have
remained tight after stressing.

h Minimum Requirements for Radiators of Activity Class C in Normal Use
(per DIN 25 426, Part 1) .

Itadiator Application Test and Class of Itadiator
Temperature Pressure tapact Osy,111ation Puncture

Radiography in industrial field,

unprotected radiator 4 3 5 1 5
protected radiator 4 3 3 I 3.

Medical field
Radiography 3 2 3 1 2
Camma* teletherapy 5 3 5 2 4
Interstitial and intra- 5 3 2 1 1

cavity therapy 4 3 3 1 2
contact therapy
Casuna measuring devices

(medium- and high-energy)
unprotected radiator 4 3 3 3 3
protected radiator 4 3 2 3 2

seta measuring devices. Iow-
energy gassna measuring de-
vlees, and roentgen fluor-

3 3 2 2 2escence analysis (except
radiators containing radio-
active gases)

Prebes for deep well drilling 5 6 5 2 2

Portablemoistpieanddensity
meters (also manual devices 4, 3 3 3 3and mobile devices)

Neutron sources
(except radiators for the k 3 3 3
startup of reactors)

Calibration and test gauges
e

with little activity ")(1.11*10' to J.7*10 s 2 2 2 e. j. 2

(30 lici to 1 k i)
Technical gasuna radiation
unprotected radiator g 3e 4 2 k
protected radiator 4 3 3 2 3

Ion generators (unprotected
3 2 2 I Iand protected radiators) *

'

Cas chrounatography 2 2 2 2 2

Electrostatic eliminators 3 2 2 2 2

Sacke detectors

........,,,.~..~-.....,,,,,...,.....c...a.........,,......u...NDame Po ..h, porgego..., maan. Sv.. dea. Keth>=creef daa. # Jew.aden. SpaAJ.he M ..A. M O#80"'O

~/G *
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Trancletion of lottor of

PHYSIKALISCH-TECHNISCHE BUNDESANSTALT
Department 6, Braunschweig

Messrs. D-33 Braunschweig,Laboratorium Prof. Dr. Berthold 16th January, 1974
7547 Wildbad
Postfach 160 No. 6.3 -38491/73

60Re.: Co-sources for level measuring equipments;
reference in respect to S 2(2) and S 44 of the
"Erste Strahlenschutzverordnung" of the Federal
Republic of Germany

Ref.: Your letter : Lohr/J of 18/12/73 with constructiondrawing no. P 2602-100

The source capsules manufactured by Laboratorium Prof. Dr.
Berthold for the utili=ation at level gaging equipments6contain Co in a massive metallic form, according to the
statement of the manufacturer, and that as a piece of wire
made out of a Cobalt-Nickel-alloy (--50 % Co,rv49 % N1).
For each of the sources an acitivity with max. 200 mci is
stated.

According to the construction drawing no. P 2602-100, the
radioactive material is encapsuled into a stainless steel
(V A) container with a min. wall thickness of 1.5 mm. The2

container is screwed by means of a worm plug and additionallywelded by way of the Argon-Arc-method.

Each source capsule must be examinated on seal and sufficient
j decontamination of its coat before dispatch to the applicant.

If the activity of the wipe sample is less than 10 nci, the
source is to be considered as encapsuled radioactive material
according to S 2(2) of the "Erste Strahlenschutzverordnung"
of the Federal Republic of Germany (first decree of radia-
tion protection).

In the opinion of the Physikalisch-Technische Bundesanstalt,
seal tests according to 6 44 of the "Erste Strahlenschutzver-
ordnung" are unnecegsary if the sources are applied up to
temperatures of 400 C. This statement is a replacement for the
certificate of the Physikalisch-Technische Bundesanstalt of
the 29th September, 1961, no. 24320 VI B/Ra.

Enclosure
bill of costs

By order

(Prof. Dr. H. M. WeiB)

- - _ _ - . .- _ _ _ - .
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Saaled Radiocctive Sciurces
25 426Requircnents and Classification

,

.

| D
Basis of inis standard is the USA 5tandard " Classification of sealed radioactive sources *3), the ISO
5tandard " Sealed radioactive sources - Classification **) deriving therefrom, as well as the 150 Stan-

"
^

dard"Sealedradioactivesources-General"3).
Classification as 'special form radioactive material" per IAEA*) ' Safety Standard Regulations foras) or as similarly defined " highly safe radiator" per DIN
the safe transport of radioactive materials
54115 Part 25) calls for slightly differing test methods.

Contents

Page
Page

g 3
1 6.1 Prerequisites for tests*a 1 Scope
1 6.2 Evaluation of tests 3

3% 2 Purpose
1 7 Test methods

3 Definitions 3
2 7.1 Temperature test.

4
l' 4 Classification
; 5 Arrangerent by activity and load 7.2 Pressure test 4

2 capacity (classifying) 2 7.3 Impact test
4

2 7.4 Vibration test
% 5.1 Classification methods 5

$ 5.2 Identification and cover letter 7.5 Penetration test
3 8 Quality control in mass production (

2 (certificate) 6
-

5.3 Selection of re;uirements 3 Appendia A
3

,

} 6 General data for type tests

.".
8 1 Scope

Tre rules of this standard apply to the manufacture and use of sealed radioactive sources.
,1

Excepted are scaled radioactive sources used in nuclear reactors (e.g., fuel elements, reutron sources
for startup) and other sealed radioactive sources for which special regulations aoply (e.g., radionuc.I

*

1 If oe batteries, tritium gas Itgnt sources).

2 Furpose
It is the purpose of this standard to provide manufacturers, suppliers, users, and res;orsible author-*

ittes with uniform criteria for the evaluation of safety in dealing with sealed radioactive sources,1 For tnis purpose, sealed radioactive sources are classified in accordance with their radioactive con-
j tent, physico-chemical condition, and themal and mechanical load capacity.
e

3 Cefinitions.

3.1 Sealed radioactive sourcej- A sealed radioactive source (hereinafter designated as " radiator") in the sense of this standard is a
corrponent in which the radioactive material is continuously enclosed by an all-around tight, rigid,i inactive casing or is so embedded in rigid, inactive material that an escape of radioactive material"

is safely prevented under ordinary operating load. A dimension must amount to at least 0.5 cce.

I

1) AN51 N5.101968
,} 2) Currently ISO / DIS 2919.2 as of February,1975

3) Currently 150/315 1677.3 as of October,1975
') International Atomic Energy Agency
5) Safety !eries No. 6,1967 Edition or 1973 Revised Edition
') Currently being revised

Continued on pages 2-6
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'
3.2 Casing

A casing ts the tight enclosure of the retteactive material untc'A cranet be esease etthout its aestruction.

3.3 Shteleed Rastator.

A shielded radiater is a radiator untch even durtag use remains constantly in a destce protecttat it seatnst enterrat-

effects.

3.4 Unshielded redtator

An unshtolded radiator is a radiator etch is not constantly surrounded by a device protecting it against enternal
effects or in etch esseattel parts of the protective device are removed during use.

3.5 Type sesole

A type sample is an esemple of a type unich serves as a sample for the manufacture of all radiators of the same type.

3.6- Substttute sample

~ A substitute sample is an esamele steller in design and manufut*.re of a type which, however, instead of the scoposed.

radioactive material, contains an inactive or considerably less a6ttee material ahtch corresponds to it in other pay.sical and thatcal properties to the eatent practicable.

3.7 Type testing

Tree testtag is the testing of type samples or substitute samples before radiators of this type have beer placed tr
use.

.

4 Classification
The class in which a radiator is to be classified is identified by the symbol 150 otth a subsecuert letter aN **ve
ftgeres. The letter denotes Activity Class per Table 2.- The figures denote lead capacity per Table 3. tn ="ca lar.
ger numbers correspond to higher requirements.

150/C (or El a a a a a
IActivity us to Ilmiting value - |Activity above Itetting value.

Identification of load capacity by:
Temperature
Pressure
!* pact
vtbratica

* Fenetratton

According to Appendia A.150/C 43515. for enaaple, would denote a radiator which is suitette in unshieldeo coM* tic-
for industrial radiograpny.
If the radiator also meets the reeutraents for *special form radioactive matertata per IAEA * Regulations for tre
safe transport of radioactive materials ) or for statlarly defined " highly safe radiators * per 014 54115 Fort 2';.s

this can be 50 tdentified by the appended letter 5.

5 Arrangement by activity and load capacity (classt fy'ng)

5.1 Classification methods

5.1.1 The manufacturer first determines the Activity Class (C or C) with regard to teatetty of the radienucitee ir
acconfance with Table 3. as well as the entractability or reaction possibility of the radioactive content te tre
physical and thenical fore to be soployed with its proposed dimensions in acccedance mith Table 2. Radienuclidei r.ct
Itsted in Table I are to be classified in accordance with their fret limits accordtag to the Radiation Frotection
Regulation. Activity at the stae of manufacture is govcrning.

Table 1. Classification of red;onuclides frequently used in radiators according to their testctty
(escerpted from ICRP') Pubitcation 20. 5 and IAtt Technical Report ho 15)
Group 1

| Very high tonicity; free limits: 3.7 108 ** (10*' C1) 8'IAm. 888Cf. 838Ph. 888Po. 8 88Pu. 81'Pu. 88'Ra. 88'Ths
'

Group 2

3.7 10*s** (10** Ct) 24.y), 9 atsgg, st6g,, ssC1. 88Co. 8 8*Cs. IS'Cs. "8 n. ut ge,
Migh testett - free Iteits: tiemA E8*mn ilha, bene. 8865b. 3885b. 6sse, a85r. 888Ta. ds t.
Group 3

Medium tonicity; free limits: 3.7 108s l (10-s C1) 198 Av. l*C, IHCd. S'Co. 88Co. life, ssMt. HN1. 1 * *Pr ,mass.,ssy,
Group 4

Low tonicity; free Itstt: 3.7 1Cis*l (10** C1) 8 88 rH K

Table 2. Upper Itetting values for Activity Class C')
_

Tonicity group per Table 1 Lietting value of acttwity
Catractable (1) er reactive (3) slightly entractable (2) or slightly reactive (a)

81.11 10 8s a f 0.3 Ct) 1.11 10 1s** (3 CI)1I
2 1.11 1088 ** I 30 CI) 1.11 101s

1.11 10.o a (300 C1)s** (3000 Cl)
5

3 1.11 1088s*3 L300C1) 1

4 1.85 10 s *l L500 Cl) 3.85 101's*1 (5000 Cl)s

(1) Estractable means eltsination of more than 10** of the total activity in at least 100 al of still mater at 20*C
in 48 h. Po.alery materials are equated to the estractable.

(2) 511 htly estractable evans attaination of less than 10** of the total activity in at least 100 ml of still matert
at 20*C in 48 h.

(3) Beactive means reactive in air or mater (e.g., the metals No. E. U. Cs).
(a) Slightly reactive means not reactive in air or water (e.g.. noble metals).

8 8) See Page 1.
})and!sternational Centssion en Radiological Protection.
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5.1.2 Then, the manufacturer determines the loed capacity of tne radiator by temperature. pressure teosct. vibra-. tion. and penetrati.e in accor nce .ita Tabie 3.
,

l.2 Identificattenandcoverletter(certificate)
5.2.1 The radiator must be clearly teentifiable by identificatten (e.g., engraved serial nimeer) durably attached
by the manufacturer if its dimenstens and lead capacity in accordance with its classification perutt this.
Insafer as possible. the radletor identification should include additional inforestfos, errenged by leportance:

e.g. 11 Ce60 2ns*8 181 72 T2 150/C 43515
Symbol

| (54 mCO
'

Radtenucilde | l
Activity
IIenufacturer er supplier )

~ 0ste of measurement
Type
Clasbification
state en units of measurement. The fellomlag is valfd b

1 Secquerel !Bq) = 1 s'8; y Resolutton of the 15th Geaeral Conference for steasurementand Wetent of Ju e 2.1975: for the stated essepter 2 ns*8 = 2 10's*l = 2 G44 54 act.n

5.2.2 A cover document (certificate) on eAich. to addition, the information seemed necessary per Section 5.2.1 must
be restated.
a) Description of radioactive content

Activity in neutron entssten source strength (identified in each case as nominal value or measured value) and
target material. cheetcal and physical fore, radioactive incurities if applicable, mass or volume, dir.ensions
if applicable

b) Descriptfon of casing

Dimensions materials, type of sealing, if appitcable area. material. and thickness of outlet stadow
c) Dose rate in a defined interval (e.g. 0.1 m)
d) Date, method, and results of acceptance test on contaminetton freedom and tigntness')
e) Information on mastnum allowetite temperature in continuous operetton and on special corrosion sensittutts, if

appJtcable, instructions for cleaning and stert11:ation
f) In case tests with special requirements (Class I) or special tests take place: bests, method, and results
g) Instructions for transport, e.g., license as =special form radtoadie material *

5.3 Selection of requirements

According to the intended purpose, the requireaents on load capacity of the radiator may be taken from 'able 3.
6 General data for type tests
6.1 preregulsites for tests

fach individual test for classtf tcation of a radfator per Table 3 must be performed on at least tuo specimens (type
samples or substitute samoles1. For each test. new specimens may be used. In case identification is prosteed for
mess production, corresponding marking of the specterns must take Clace before Iceding. in untch figures that caenot
be deterstaed before classtftcation may be replaced by general symools. Shielded radiatnes must be tested etthout
their protective devices. All tests, other than temperature tests, must be conducted at normal ambtent temperature.
Cther test. methods may be employed when their equivalence has been demonstrated. The classification may also be in-
ferred from correspondtag test results on comparable specimens.
6.2 Evaluatten of tests

The requirement of a class is considered to be met when the specimens have renatned tight under load. With m.Ittele
, enclosure of a restator, it is suff tctent when at least one casing has rev.atned ttsht under load.
I

7 Test methods
7.1 Temperature test

F.I.! Slow temperature changes
F.1.1.1 Test sethod

The specimens are to be brought to the test temperature within the time Intervals tedicated in Table 4 and maintatned
at this temperstare for at least the time intervals prescribed in Table 3; then, they awst gradually reassee theametent taperature in atr.

Table 4 aleatmum alleinable time interval up to attainment of test temperature
Test te=ipera ture. *C -43 40 180 400 600 800
Ties laterval. ein 45 5 10 25 40 70
F.I.I.2 Requirements on test destce

The chamber for cooling or heeting the specimens mst be at least five times as large as the votee of the specimens.
8eesting tests aust be performed in air; les-teeperature test any be peeformed in a C0 atmosphere. In evens fired
with all er ges, en ostaf atng atmosphere must be metatained constantly.

7.1.2 There81 quenching
7.3.2.1 Test method

The spectneas are to be heated to the test temperature according to Section 7.1.1.1 and malatained at this tempera-
ture for at least 15 minutes.

| 20*C. Then they must be teuersed within 15 seconds in water utth a maatmus temperature of

Etther new specimens or these used in the temperatu e test per section 7.1.1 may be used.r

I.I.I.I b 9uiPWhents on test destCe
The mater in the temersion bath must ettner flow with a velocity of at least ten tfees the radtstor volume per ein-
ute or, sf it is 31111. must ha.e at least tuenty tiers the restator volee.

') An aestttemel port of 013 25 4M es outsable test solhads with the dete of tightness Criteria, caeretteled With
150 Technical asport etM. *5eated roeienctive saurees . Test test metsiods*, ts betag propered.

. - _ - - _ __
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Table 3. Classification of radiators according to their load capacity |

m Class

est 1 2 3 4 5 6 I

Temperature not tested -40*C(20 min) -40*C(20 min) -40*C(20 min) 40*C(20 min) -40*C(20 min) special
and and and and and requirement

+40*C(1 h) +180*C(1 h) +400'C(1 h) +600'C(1 h) +800*C(1 h)
and thermal and thermal and thermal

-

quench from quench from quench from*

400 to 20*C 600 to 20'C 800 to 20'C
Pressure not tested 250 abars 250 mears 250 mbers 250 mbers 250 mbers special

and 20 bars and 70 bars and 700 bars and 1.7 kbars requirement
Impact not tested 50 g from 200 g from 2 kg from 5 kg from 20 kg from special

1 m height 1 m height I a height 1 m height I a height requirement

Vibration not tested 3 x 3 cycles 3 x 3 cycles 3 x 3 cycles special
every 10 min: every 10 min: every 30 min:

'

requirement
25-500 Hz at 25 50 Hz at 25 80 Hz at
5 g acceler. 5 g acceler- 0.75 un de-
ation amp 11 ation ampli- flection am "
tude tude and 50- p11tude and

90 Hz at 80-2000 H2
0.32 m de- at 20 g ac- omitted omittedflection am- celeration
plitude and amplitude
90-500 Hz at
10 g accel-

- eration am-
p11tude

in addition: 30 min at each resonant
frequency !

Penetration not tested 1 g from 10 g from 50 g from 300 g from I kg from special ,

I m heignt ,I m height I m height 1 m height 1 e height requi re-ent }

t.2 Pressure test
7.2.1 Test rethod
The specimens are to be subjected twice successively to the prescribed test pressure for a duration of 5 minutes at
a time in a test chamber. Between the t-o pressure loadings, the test chamber is to be brought to atincspheric pres-
sure.
7.2.2 Requirements on test device

te vacuum test must take place in air. The pressure test for Classes 3 to 6 must take place hydraulically; in
these cases, the specimen must be surrounded by water.

3 Impact test

7.3.1 Test method
The specimen is to be laid on an impact plate so that it sustains the maximum damage in the impact of the ha rer
(e.g., a cylindrical falling body) falling from I m height. The height of fall is the distance between the upper
side of the specimen lying on the impact plate and the underside of the hamer in the tripping position.
The weight of the hammer is to be selected in accordance with Table 3.
7.3.2 Requirements on test device

The hammer must have a suspension device above and a flat impact surface of steel of 25 m diameter with a rounded
edge of 3 m radius of curvature ber.eath. Sus;cnsion point. center of gravity of the ha rer, and center cf the it-
pact surface must lie on one amis.

The impact plate of steel must have at least ten times the weight of the haemer and be rigidly anchored so that it
is not moved appreciably by the impact of the hamer. Its flat horizontal surface must be large enough to encompass
the entire radiator.
7.4 Vibration test
Each specimen is to be stimulated to forced vibrations by a vibri ion transmitter with which it - with respect to
any mountings - is to be rigidly connected by means of a suitab' clamping device successively along three ames
standing perpendicular to each other.

3r the test for Classes 2 and 3. the frequency cycle must be passed through three times af ter each clamping from the
sinimum to the maximum and back with uniform time frequency change within at least 10 minutes. For the test for

_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ -
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Class 4. the duration has to amount to a frequency cycle of at least 30 minutes. In addition. for all classes, it
sest be meintained for 30 minutes at each established resonant frequency.
'5 Penetration test.

J.1 Test method

fach specimen is to be laid on an impact plate 50 that it sustains the Enimum possible damage in the impact of the
hasumer (which ends below with a pin) falling from 1 m height. With several equally sensitive points, the test is to
be performed on each.

The height of fall is the distance between the upper side of the specimen lying on the impact plate and the lower end
Cf the pin in the tripping position of the hassner.

.

The weight of the huumer'is to be selected in accordance with Table 3.
7.5.2 Reqifrements on test device

The hammer must have a suspension device above and a rigidly mounted pin beneath. This pin must have a free length
sf 6 mm, a diameter of 3 mm, and a heefspherical underside and consist of a material with a Rockwell hardness between
C50 and C60. Its axis must pass through the center of gravity and the suspension point of the hammer.
The fepact plate of hardened steel must have at least ten times the weight of the hammer and be rigidly mounted. The
contact area between specimen and impact plate must be so large that it is not deformed by the impact. If necessary,
a mounting of suitable form may be attached between specimen and impact plate.

Should the dimensions of the radiator to be tested not permit the desired free fall of the corresponding hanrer the
hammer can be linked to the impact point by a suitable guide, which must not appreciably hinder its fall.
' Quality control in mass production

e manufacturer must assure, by suitable quality control during manufacture, that all examples of a type correscend
to the classified type sample. In particular, the manufacturer must test each finished radiator as to contamination
freedom and tightness').

8) See Page 3.
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Appendia A
9

' the following tables, taken over essentially unchanged from 150/D15 2919.2 examples are listed for minimum re-
Irements on radiators of Activity Class C for some typical applications. For shielded radiators, the addittor.41

protective device is thereby taken into account.
The test conditions corresponding to these sinimum requirements cover nornal radiator application. including pos-
sible minor incidents it, handling and use. For application at constant high temperatures. under the influence of
aggressive substances, tard increased probability of fire and emplosion as well as in each use of radiators of Ac-
tivity Class E. supplier. user, and responsible authorities must critically evaluate these special rists. ThisAlso for the casecan lead to increased requirements and possibly to special tests or additional safety measures.
Ef anticipated special mechanical loadings, e.g., in bending with needle-shaped radiators, additional suitable
special tests may be called for.

est and dass of Radator
Radiator Application

Temperature Pressure Impact Vibration Peeetration

Radiograpny in industrial applications
unshielded radiator 4 3 5 ,1 5

shielded radiator 4 3 3 1 3

Medical applications

Radiograpny 3 2 3 1 2

P ma teletherapy 5 3 5 2 4

erstitial and intra-cavity therapy 5 3 2 1 1

.itact therapy 4 3 3 1 2

Gamma measuring devices
(medium- and high-enercy)

4 3 3 3 3
unshleided radiator * 4 3 2 3 2shielded radiator
Beta measuring devices. Iow-energy |

ega-r.a treasuring devices, and roentgen
fluorescence analysis (escept radiators 3 3 2 2 2 |

Icontaining , radioactive gases)

~ Probes for deep well drilling 5 6 5 2 2 |

|
~ table moisture and density meters 4 3 3 3 3

.. iso manual and mobile devices)
Neutron sources (except radiators for 4 3 3 2 3
startup of reactors)
Calibration and test gauges with low
activity (1.11 10' to 3.7 10 s-1) 2 2 2 1 27

(30 vCi to 1 mC1)
hnical gamr4 radiation
,hielded radiator 4 3 4 2 4

_ shielded radiator 4 3 3 2 3

a-.. generators (shielded and unshielded
radiators)
Gas chrcmatography 3 2 2 1 1

Electrostatic eliminators 2 2 2 2 2

Smoke detectors 3 2 2 2 2

i
,
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STAATLICHE'S MATERIALPROFUNGSAMT
NORDRHEtN WESTFALEN

,
TRANSLATION*

i

...... . . ,~.. ..- ,. . ...... . . . t o.. ..

Interatorium Prof. Dr. Berthold
Postfach 160

327 Wildbad 1-

4502 288 Dortmund. Fay 11, 1982m r:Lt 23 1038 3'81 ointer cias.

Orienting Stall Fire Testing in Accordance with DDI 4102 Part 2
Your Letter of Novenber 12, 1982 - bi - =u

Gentlesen,

ordered, the test specimens (not radiators) delivered op 11-io-81 and ena::

12-10-81 were subjected on 12-11-81 for the 1st test series to ar. orienting
fire testing in accordance with DIN Standard 4102 Part 2 (Septecter 1977

Edition).

Please find the results of the testing in the test repcrt enclosed as an

attachnent.

This report is prescribed for your own orientation only. Forwarding of the
test results to third persons is not allowed, since publicity hereof can'

j give rise to misleading conclusiens.

A bill vill be forwarded later.

Very truly yours,

Ms'g , g,,,
g*&,By order

%,

T.UIP,1 't/ fr u V. 4 :: '1n.i.v 1.

Dipl.-Phys. Uberall k ' ' d Y.

S

fit 4

-

23 Enclosures

L -
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TECHNICAL TRANSLATIONS INTERNATIONAL. INC.

Attachment 11 to letter of Mev 11, 1982
.

For the test, test specimens 1 to 5 were mounted on a U-shaped bent sample
holder of 2 mm steel sheet, St 37 (400 x 90 x 70 mm) (see Fig.1).

Test specimens 6 to 9 vere screwed or plugged into a solid mounting (25 x
12 x 995 c=) of St 37 in the holes provided therefor (see Fig.1).

~

The test spec 1= ens, including their mountings, were inserted in a small-

test stand per DIN 4102 Part 8 (Draft) for the test.

The test stand was heated up in accordance with uniform temperature curve
DLN h102 Part 2. The te=perature was controlled according to measuring
points No. 1 and 2.

The test arrangement and location of the measuring points, as well as the
location of the test speci= ens, may be seen in Fig.1.

.
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'
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TECHNICAL TRANSLATIONS INTERNATf0NAL, INCORPORATED
i

-
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Execution and observations during fire testing on 12-11-81,
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Fig. 2: Sample holder with test speci= ens before fire testing
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TECHNICAL TRANSLATIONS INTERNATIONAL INC.
- Attachnent 14 to letter of May 11, 1982

Observations during fire testing:.

].

Time
Observations

0 Ignition

20 The side of the rod radiator turned to the fire exhibits - as the,

-

color indicates - considerably higher te=peratures than the recain-,,

ing radiator

30 The radiators are slightly defor=ed.
45 The support plate for mounting the rod radiator is deformed.
60 The temperature on the radiators rises. The initially red coloring

becomes progressively ever brighter.
125 End of fire testing.

Observations after fire testing:

The sa:ple holders are heavily oxidi::ed.

The surfaces of the test specimens are only slightly oxidi::ed, those of test
specimens 4 and 5 on the bumer side somewhat heavier.

Neither by the naked eye ner with 40X magnification can external cracks be per-
ceived on the test specimens. Investigation by means of the dye penetratien
method also produced no signs of crack fomation.

t

I

trsneietsene fram t>e nacal and Canometria) Afrikeens, Oulterien, Ceech, amaten Butch, French
Bernopsen, Bellah, 9metuguese, naumanJan, amaalan, Serbe=Camettan, Steventen, trar.neh, Onedten, eermen, Etellen,

, and neaanhan
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TECHNICAL TRANSLATIONS INTERNATIONAL, INCORPORATED i

Attach =ent 15 to letter of May 11, 1982.

)
PRELIMINARY TEST / BLANK TESTS

TEST NO.: DATE: 12-11-81
~

TEST PIECE NO.:
.

TEMPERATURE MEASUREMENT RESULTS SHEET 01
-

(INCREASE OVER INITIAL TEMPERATURE IN K)

MEASURING POINTS

TIME 01 02 03 04 05 06 07 08
(MIN.)
005 0615 0475
010 0738 0659

015 075 t. 0665
020 0769 0753

025 0825 0798
030 0769 0817

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

035 OA63 0845
040 0888 0872
045 0877 0868 -

050 0909 0802
055 0924 0897

! 060 OY32 0916

.............. .....___.......... __...............................
065 0953 OY29
070 0962 OY41

-

075 0974 0956
08D 0983 09c.6
085 DV96 u'/ 75
DYu 0995 DV77
. . . . . . . . . _ . . . .

.................................................__.
D95 0996- 0964
100 1009 0992
105 101b 1D03

.

- , . , . . . , , . . - - - , - - -- ,.-n, , , .,,,,-.- ,
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TECHNICAL TRANSLATIONS INTERNATIONAL, INCORPORATED
.

)
TEMPERATURE MEASUREMENT RESULTS 12-11-81 SHEET 02

MEASURING POINTS
.

.

.

TIME 01 Di 03 04 05 06 07 Da
(MIN.)

110 1025 1013

115 1029 1019

120 1041 1026

..............._ ............. ................ .....____ .. .......

125 1051 103h

s
*

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

.
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ECHNICAL TRANSLATIONS INTERNATIONAL, INCORPbRATED
-

Attach =ent 17 to letter of May 11, 1982.

3 '

' 1

:.

'

TEMPERATURE MEASUREMENT RESULTS 12-11-a'*i '

s SHEET 03'
' '\s

,,

MEASURING POINTS
.

,

TIME ~ O9' 10 11 12 13' ;i.
-*

14 15 16(MI N. 3 _

005 0559 0433 0319
s

010 0716 0562.- 0531
01b 0749 0616 05D2
0 21 0791 0693 D646

4

02b 0845 b751 0701 _
,

030 0889 0600 0742 '

......._.. .............. __. ___ .___... 2_____,.g _______________
03L 0918 0832 0776
040 OY46 0547 0808 .* *
D4b 0934 0660 0808 "

) Obu DV46 047b 0823
055 0963 0889 0841 " ' .~
0/.0 0975 0904 0859
__..... ... .. . . . . . . . . _ _ _ _ _ . _ _ _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _
065 DVY3 DV27 0877
07D 1004 0933 0891

%
07b 1015 ' U t' 4 '> 0905 ~

'
, -

-

080 1023 0 9 5'., 0915 c
'

"^
e085 1029 0943 '0728 -

u -

^

0Y0 1031 0970 0930 ,' ~

i
-

_______.__ ..-_ z.,.___.___________..'_.. __________.. ____..___ .. ..' 095 1037 - 0974 0940 ''

100 1044 -0980 0956- -

105 1050 098'/. J ' 0959 -

110 1058 , 0997 OV70
115. 1065 ''1010 -/0980-

*

120 1071 1017 0988
s

"'
.,

-.- -... ............
.. . _... ____ ... __... .. . __..__. . .. ...... .125 1Dh3 1 DJ 't 1001

~
'

s
s j

'

. x

'
3
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*

N
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1 TECHNICAL TRANSLATIONS INTERNATIONAL. INCORPORATED
.

'

Attach:ent 18 to letter of May 11, 1982

!
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Fig. 4: View in small fire oven in test arrangement (left side)
after fire testing
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Fig. 5: Test Specimen 1 after fire testinc
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Fig. 6: Test Specicen 2 after fire testing
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Fig. 7: Test Specimen 3 after fire testing
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Fig. 8: Test Specimens 4 a.d 5 - View of the side turned away frem the burner
after fire testing
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Fig. 9: Test Specimens 4 and 5 - View of the side turned toward the burner
after fire testing
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Fig. 10: Mounting of Test Specimens 6 to 9 after fire testing
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Fig. 12: Test Specimen No. 6 after fire testing
.

1

l
i

|

|

|
1,

- . G&: '. .. '; . ' . f_g sx
.-?. . . ,

.m . 't $ . ' . A ~; ;, ' g! '',,

' . . ;
. i . s.

, e ..

~. a*'
.. ' .$- .,

''
-- '*-

p[. ' -- . , ?. ,t, y . , f. ; .,, ; . . :..* >\. |

_. ,
. -- ; n' . . ,. ..

I

. , ,
,

.

'
|-r

..,...t. . . .,
,

,. , . .a u, . . -...,c
. . .y. . . .<. . : .: . - , . .

, ,
. .

.. . - . . s .,

. .. . g.. p- :: - . <.
.: .. .. .;. .-.-

.
; __: ; - .

. .

..
. .;--

' ;
1

,

| [~';O 9 .. g. .;.;. ~
t

.
. _ .

.. ,.
. 1 w (.... . , w w, - ,

. N.

. [~.h, $(, , *..,.
. * L-;. t ' id' -..'*

- ,(r H.g.- ' # : 2..,.-

!' 4.? *,

l
Fig. 13: Test Specimen No. 7 after fire testing )
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Fig. 11+ : Test Specimen No. 8 after fire testing
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' ATTACHMENT # 3
' ITEM i 13

A) LABORATORY, PLANT F AC I LI T I ES;, FUME HOODS

Our distribution, maintenance, repair and

storage of nuclear detection instruments
with associated by-product material are located
at" (refer to Form 313 - Item # 5). Since

70% of the activities at our facility is -

repair and check out of nuclear electronic
instrumentation, (the remaining 30% being
combined distribution and sales), using ap-

proved sealed sources. In light of this

type of operation and it's Health Physics'

aspect, laboratory operation including fume

hood are not required. We will comply with
10 cfr 20.203 regarding placarding.

5

B) STORAGE, CONTAINERS, SPECIAL SHIELDING

REFER TO ITEM # 9

C) Remote handling equipment such as forceps

and tongs will be utilized in transfering

high mci amounts of Co and Cs from shield
*

to sheild, 1% of operation, otherwise no

remote handling equipment will be required
for normal operation utilizing license exempt
q u a n t. i t i c s .

D) RESPIRATORY PROTECTIVE EQUIPMENT WILL
NOT DE NEEDED.

ITEM # 14 - WASTE DISPOSAL'

The only waste we feel will be generated
are returns from customers of special devices
which contain high mci amounts of Cs or Co.
The returns due to decay of isotope we estimate
to' be about every three years of Co-
60 and 12 to 15 years for Cs137. The returns
of damaged sources we estimate to be on an
accidental basis and have contracted.- Applied
Health Physics Services located at 2986
Industrial Park, Bethel Park, Pittsburgh,

Pennsylvania 15205, to handle this waste.

1
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APPLICATION FOR REGISTRATION OF SEALED SOURCES

i CAESIUM - 137 POINT SOURCE
4

A SUMMARY DATA

1 Date of Original Sumission - April 16, 1984

2 Sealed Source Type - " Point Source" - which is Cs-137
in a sealed stainless steel capsule.-

!

3 Model - According to drawings P2623-100 and 2645.100-000,
copies attached as Appendix 1.i

J

4 Applicant

Berthold Instruments
136 Bradford Avenue

i Pittsburgh PA 15205
USA
Tel: 412-922-2635 T1x: 812527

4

Berthold level control equipment will be furnished
th ro ugh us. We are not a manufacturer of this
equipment.

!

'

For additional information, please contact at the
above address:

;

i Mr A McCabe - Managing Director
Mr J Welch - Assistant Sales Manager

,

5 Other Companies Involved

! The sources are manufactured by:
!

| Amersham Buchler GmbH & Co, KG
| D-3300 Braunschweig

West Germany, FR

or

i

i Isocommerz GmbH
| 'Lindenberger Weg 70
! DDR-1115 Berlin-Buch

East Germany3

j 6 Isotope and Maximum Activity

Depending on requirements, the following activities would
be used:

Caesium-137 1000 mci - maximum
(normal requirements are usually less than 300 mci)

L 1 --
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4

7 Leak Test Frequency

Each individual source is given a leak test and wipe
test at the Lab Berthold plant within the six months
prior to shipment. These tests are performed according

! to DIN specification 25426 part 4. Results of these
tests leave a removable activity of less than 5 nci.
A test certificate for this accompanies each source.
(A sample certificate is shown in Appendix 2). Further
testing is only recommended if the ambient temperature
directly on the source exceeds 400 C (7A$4 F). For-

data on this factor, see Appendix 3 which gives an
authenticated report of 03.03.66 on this subject by the
Physikalisch-Technische Bundesanstalt (PTB), certificate
no 28245.65 VIB/RA. Please note that the tests done
today are held to a 5 nci level as described above.

Routine testing should not be required more frequently,

than once every five (5) years because the source is
fixed mounted and well protected in its source holder
(shielding).

d

8 Principal Use

Code "D": Gamma gauge to measure and control levels
| in all types of vessels.

9 Custom Source

No. The construction of these sources is essentially4

the same for all, with only the source activity as
I a variant.

10 custom User

B DESCRIPTIVE DATA

1 Summary Description'

,

The properties of the source and capsule are shown
below:

A Description of the radioactive substance:

a) Isotope (nuclide) - Cs-137
b) Chemical condition Cs-

c) Physical condition - solid ceramic or glass
d) Activity 1-1000 mci-

(usual installations require less than 300 mci)
:

,

2 --
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B Description of the capsule:

a) Design - point source, capsulized per drawings |
P-2623-100 a n d 2 6 4 5 .1'00 - 000 (see Appendix 1). '

Manufacturer:
.

Amersham Buchler or Isocommerz
Braunschweig Berlin-Buch

* *

. West Germany East Germany

Supplier:

Labor Prof Dr Berthold
Wildbad
West Germany

c) Dimensions - 6,4 mm external diameter, 15,9 mm
overall length,

d) Material - stainless steel per DIN specification
1.7440, material no 1.4541 or 1.4571
(Chrome, Nickel, Titanium alloy).

~

e) Wall thickness - 0,5.+ 0,65 mm

f) Sealing argon arc welding-

g) Classification -ISO /C65444 according to DIN.25426
(same as ANSI N-542-1977) and
"Special Form" according to IAEA
regulations. Reports on this are

i
given by the Bundesanstalt fur
MaterialprUfung of the West German
Government. See Appendix 4 for
this report.

2 Labelling

Because the source is so small, a name plate is attached
to the source holder (shielding). This name plate
contains the following information:

a) Tho nuclide used (source type)

b) The source activity

c) The Berthold serial number which is a series of
three (3) sets of numbers as follows:.

1st number - sequential number of' source made that year
2nd number - month of manufacture
3rd number year of manufacture-

Serial numbers, as in'2 (c), are also engraved on each
source.

3--
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3 Diagram

Please re fe r to drawings n o . .P 2 6 2 3 3100 an d 2 645.100-000 markec:
"S trahlerkapsel fur Cs -13 7" ( po in t source). This drawing is
shown in Appendix 5 (as Appendix 1 but smaller).

4 Conditions of Normal Use *

~
'

- The shielding consists of a lead filled casting
housing."

The source capsule is fastened in the middle of
the casted housing with an adaptor so that even
in the extremely remote case that the lead melts
and runs out, the source is fastened to the casted
housing and will not be lost. In front of the
source is a lead filled cylinder with an off-centre
drilled hole. This is attached to a spindle which
is in turn connected to a locking handle. By
turning the handle, thus the cylinder, through 1800
the radiation beam can be closed.

In the normal case the shielding container and.

diametrically positioned on oppositedetector are
.

sides of the vessel. With an open shielding, the
well collimated radiation beam irradiates the vessel
via the slit in the shielding and the radiation is
detected by the scintillation counter on the other
side. The change of level in the vessel initiates
an increase or decrease in the radiation intensity
at the detector. Such measuring systems are installed
in and are designed for environmental conditions in
the following industrial areas:

- chemical industry

- refineries

mines-

food industry-

- steel industry

wood and paper industry-

The shieldings and sources are constructed in such
a way that they can withstand such environmental
conditions, for example humidity, dust, aggressive
atmospheres etc. The typical assembly is schematically
shown-in Appendix 6.

4- -
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The useful life of the source units, would be
at least ten (10) years ~ for Caesium-137 (half-life
30 year's).

In the event that the container temperature would
exceed 300 C (572 0F), and the lead shielding would
melt, the lead cannot leak out, so that even under
these circumstances, the protection remains. The
construction of the steel container is sufficiently

*

, strong enough to withstand the slight expansion of
the lead at the 400-500 C range. It is also.

impossible for the source to come loose and float
at elevated temperature, because the source is
securely held in place.

An additional certificate from the Staatliches
Materialprufungsamt, Nordrhein-Westfalen (State
Material Testing Institute) gives the result of a
fire test according to DIN Spec. 4102. The testing
temperature went up over 1000 oC (1832 0F) with the
following results:

- No evidence of cracking was evident in the
dye test.

,

(see Appendix 7 for this certificate)

5 Supporting Detail

The detailed listing of the physical properties
of the source along with the details of its con-
struction are given in Items B.I.A and B.1.B.

C HEALTH & SAFETY DATA

1 Safety Analysis Summary

The Berthold source units are carefully constructed
as indicated in Section B.I.B above. Sources
are tested for:

a) Seal (weld) tightness by bubble testing in
diethylene glycol at a reduced pressure of
less than 100 mm Hg. Testing is commonly
done at a pressure of only-3-5 mm Hg.

.

5 --

|

|

-



b) Wipe testing to a limiting value of 5 nano Curies
(nCi).

c) Source jacketing is tested on the following points:
,

temperature range, pressure, impact, oscillation,
puncture resistance.

These tests were as per ISO / DIN Spec 25416 part 1.
The tests correspond to the ANSI specification
N-542-1977. The results are shown in Appendix 8.-

2 Manufacturing and Distribution Controls

a) Quality assurance and control:

During every step in the manu f ac tu re , the tests
specified in the Berthold Sealed Radioactive
Source Test Report (Appendix 2), are individually
carried out for each and every source.

Testing for the source strength is done by the
manufacturer. The leak testing procedure is given
above in section A.7, see also Appendix 2.
Interantional standards indicate a removal activity
of less than 5 nCi.

b) Description of Lab Berthold's recommended
; maintenance, service and testing requirements

for use:'

i) Lab Berthold's procedure for leak testing
has been fully described in Section A.7,
see also Appendix 2.

ii) Unpacking:

I) In the normal case, the source is
shipped in its use-container with
the shutter in the closed position.

II) In certain cases, the source may be
shipped separately, utilizing a,

j specially designed lead shipping
container. In this case, as would
also be true for replacements, the
placement is carried'out as follows:

Remove the upper flange by loosening-

the 4 specified screws.>

Remove the flange on the shielding4 -

cylinder.
Take out the decayed source.-

6. -
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- Install the new source and replace the
the disassembled parts (flanges).

- The old (decayed) source, is then put
into the shipping container a r. d
returned either to the Berthold Company
in West Germany or given to a commercial
nuclear waste disposal company.
The time required to handle the un--

shielded source, in the above procedure,
approximately one (1) minute and an. .

- average distance between body and source,

of approximately 1/2 meter (18"-20"), and
a maximum source s t rength o f 1000 mci
the whole body exposure can be cal-
culated to a value o f 24 mrem.

iii) Leak testing:

The construction of the sources is such, that
under normal circumstances, replacement is
not required more often than the useful life
o f the source (for Cs-137, this is approximately
10 years).

In the event that the ambient temperature-

of the source exceeds 400 OC (7520 F) then
it is recommended that the source be replaced.

c) Manufacturer's instructions to user:

Copies of the pertinent radiological safety and
operating instructions for the source will be
provided by the manufacture.

3 Manufacturer's Safety Analysis of Sealed Source Review

a) Safety Analysis:

Details of this are given above in Sections
B.I.B. Co l.a. b and c and B.4.d.

b) Prototype testing and evaluation:

Maximum radiation levels based on the maximum-

source s trength o f 500 mci and using the-

specific dose rate constant for Cs-13 7 which
is given as:

0.35 "'** *.*
h x mCL

where a = distance in meters from the source
to the point being measured

h= time in hours

|
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For this radiation calculation, the source is
assumed to be a point source (which would represent
the worst case).

eg: where a= 5 cm
the maximum radiation level would be
140,000 mrem /h.

where a = 30 cm,
,

- the maximum radiation level would be
3,900 mrem /h.'

Results of tests performed on prototype-

source capsule:

Th'ese test results are given above in item B.1.B.
This classification is given by specification
in ISO /c-65444 and this corresponds to ANSI
spec N-542-1977.

c) Additional Information

As given in Section B.4.d above, additional
information was presented on fire testing,.

see also Appendix 7.

|
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LADOR ATORIUM PROF. DR. DERTHOLD, g
Fernsprecher(07081)3981 Telex 0724019D-7547WILDBAD1 -

KERNSTRAHLUNGSMESSGERATE FOR INDUSTRIE, WISSENSCHAFT UND MEDIZIN

BesteMr.:
Empfunger:

ORDER-NO.: |
RWE

Komm.-Nr.:
OUR COMM.-NO.:

Zertifikat Nr.
CERTIFICATE NO.

Ober Dichtheit und Beanspruchbarkeit umschlossener radioaktiver Stoffe
SEALED RADIOACTIVE SOURCE TEST REPORT

Nuklid: Typ: Punktstrahler
Cs-137

NUCLIDE. TYPE:

Beanspruchbarkeit: ISO /C 64444 zeichnung:
P 2623

CLASSIFICATION. DRAWING:

Profungen: 1. Dichtheitsprofung: Blasentest II. Kontaminations-
Prufung: Wischtest

TESTS: LEAKAGE TEST: BUBBLE TEST CONTAMINATION Ergebnis:
< 0,18 kBq

TEST: WIPE TEST RESULT:

Strahler Nr. Aktivit8t Profdatum Ursprungs Nr.
SOURCE NO. ACTIVITY DATE OF TESTS ORIGIN NO.

m Ci M Bq

l
|

|

|

| Hinweis: Die Strahlerausfuhrung entspncht PTB-Gutachten Nr. 28245 65 VI B/Ra 6.3 10369/75

Die oben aufgefuhrten Strahler wuroen Individuell geproft und gelten als dicht und kontaminationsfrei.

THE ABOVE LISTED SOURCES PASSED AN INDIVIDUALTEST AND THEY ARE FREE OF LEAKAGE AND CONTAMINATION

1

|

LABORATORIUM PROF. DR. BERTHOLD



1

PrQfmethoden ISO / DIN-Klassifikation

i SiseenprOfung Die mtemationale Organisation for Standardisation (ISO) hat om System zur Klasssfikahon von um.
Der StraNet wird m one geognete Flussigkeit scNossenen radioaktiven Stoffen vorgescNagen. das mzwischen weltwet angewendet wird
(DiethysengrykO4) engetaucht und der Druck m dem Auf de ISO-Norm aufbauend wurde die DIN-Norm 25426 Ted 1. ..UmscNossene radioaktive StoffeGefa8 ad 100 mm Hg reduziert. Es durfen keme Anforderungen und Klassifekation". erarbe.tet. De beiden Normen sind nahezu identisch.
Blasen entstehen.

Zweck deser Normen ist es, Herstellem. Lieferanten. Anwendem und Zustand gen Behorden einheet-
N MechsprOfung hche Kritenen zur Beurteilung der Sicherheit beim Umgang mit umscNossenen racoaktiven Stoffen zu

Die Hulle de Oberflache oder wesenthche Teile des O'D'"
zu prufenden StraNers werd: n rnit saugfahigem Klassifikation der Strahler nach ihrer Beanspruchbarkeit
Matenal abgewischt. AnsefwieGend wird die Aktivitat (nach DIN 25426 Teill).des abgelosten racoaktiven Stoffes bestimmt

hises.
'

2 3 4 s a nIn Anlehnung an DIN 25426. To.14. gilt om Strahler in der
""'Regel als ecft und kontammationsfrei, wenn bei den ent-

sprodsenden Prufungen der Grenzwen von 5 nCi nicht ,,,,,,,, ,,,,,,,,, . .o g . .a.c , ,, ,e , ,,,e , ,,,e
uberschntten wird. (20 na) (20 man (20 mai (20 na) (20 nas coroerwag

.aa vad ea vaa une
+ e0aC (9 h) + te0aC (t h) + 400aC (1 h) + gDO*C (t h) + W30aC (1 ha

vao .aa aa
in-n.che. th.rn.ch.e shean.ches

Besondere Form ispeciaiform> *.sc~o ~ a-~~~ ane<~--
voa 400ac vea g00ac sona00ac
sur 20ac sur 20ac sur 20ac

Em rasoakbver Stoff m besonderer Form ist ein Strahler. ,, ,, ,g ,,
der besonderen, uber den ublichen Beanspruchungen und 20 Ds und 70Dy vad F00 ber und 1.F amer forgewaghegenden thermischen und mechanischen Anforde-
rungen und Prufvertanten genugt. we se m den IAEA semog vaseprun s0g e.e 200se.4 2 mg aos s ag aus 20mg aus ,sonocea-transport regulations beschneben werden. im woh. im wohe im wene i Mohe i wohe ,,eervag

De Prufungen werden von der zustandigen Behorde schemeung uneeptun 3 mes 3 3 me 3 3 mee 3 soaowaa-
durchgefuhrt. de dann en entsprechendes Zeugnis 2rmea re Zvmen se Er ea rs forowvagw

ausstellt, wenn der Strahler de Anforderungen er'ullt 'O ** 'O ** 30 *a
2s twa 2s aus sOna 25 ene soma

De besondere Form emes Strahiers kann bei der s00ns ee eer s g ne. o rs am

Auswahl eines Transportbenafters wichtig sein. wird aber 6g h seecmeva" Aveisaa age-v

auch haufig zur Beurtelung der Qualitat enes Strahlers UgTa"**' **["$*
,, ,

herangezogen. goMs Des 2000Ha ee. m ,
0 32 mm No- 20 s
seanv ge- Seecheu-a
empestuce was aegu gs-n

30 t>e 500Ms emphtwas

De 103
Beechievne
gungeomphtvoe

sweetmech 30ma bee peoer Resoneasfreeweas

Durchetos ungestuft t g eve 10 g eve so g eve 300 g aus t ag eve $oneerea-
9 m Hohe 9 m Mene t m Hohe 1m Mohe Im Hohe forcerung

Die Forderung einer Klasse gift als erfullt, wenn die Prufhnge nach der Beanspruchung
dicht gebheben sind.

Mindestanforderungen en Strahler der Aktivitetsklasse C bei normaler Verwendung
(nach DIN 25426, Teil1).

vad Riesse der $pemer
Stromersawenew ga

temperatur Druce Scmeg Schoengung Durchetog

Reeographie en sadwetriesen Sere ch
vaseechwicer Stromer 4 3 6 1 e
geschusser StesNet 4 3 3 1 3

MeessaseCher Bereich
Reeogreon.e 3 2 3 8 2
Gamme feiemerspie S 3 s 2 4
lateresetsene w s witremovstere Therape 6 3 2 l 1a
Komeatmerspe 4 3 3 1 2

Gemme Me6eniegea inwitiere und hohe Eaerg+ei
vegeschetaer Stromer a 3 3 3 3
gesenviver Spemer 4 3 2 3 2

-

Sega Me44mogen Gemme Matemagen niedre-
get f ee sie und Roatgeahvoreszearsaaryse 3 3 2 2 2
sewagenopwmen reecentive Gese entheetonoe
Strerwer)

Soasea fo for00arvagea 5 4 5 2 2r

rregove f evcase wac DicMemesser 4 3 3 , 3sawch Heaogereie u d teNDere Gestenn

feewtreneaevesten
tevegeaommea Stromer sum Antenteri voa 4 3 3 2 3
Rosatoreat

maaerier v d kw'stromer at geregera

Antivitet <t it 10* e e 3.7 10's ' 2 2 2 t 2
iMsiCa e a ImCs))

tocamache Gemme eestrahiw ga
u geschutater 5transer 4 3 4 2 4n
geschuts'ee Stranser 4 3 3 2 3

etaeageneraterea
svageschetse vad geschutre Stromer)
GenchromeiogreDNe 3 2 2 1

E>ettrostet. ache Ehmsantorga 2 2 2 2 2
Revchoeientorea 3 2 2 2 2



LADOR ATORIUM PROF. DR. DERTHOLD_ g
D-7547 WILDBAD1 Femsprecher(07081)3981 Telex 0724019-

KERNSTRAHLUNGSMESSGERATE FOR INDUSTRIE, WISSENSCHAFT UND MEDIZIN

steMr.:Empfunger:
RECEIVER.

Komm.-Nr.:
OUR COMM.-NO.:

Zertifikat Nr.
CERTIFICATE NO.

Ober Dichtheit und Beanspruchbarkeit umschlossener radioaktiver Stoffe
SEALED RADIOACTIVE SOURCE TEST REPORT

Nuklid: hp: u straNerCs-137
NUCLIDE: TYPE:

Beanspruchbarkeit: ISO /C 65344 Zeichnung:
P 2623CLASSIFICATION: DRAWING:

Pr0fungen: 1. Dichthettsprofung: Blasentest II. Kontaminations.
Pr0 fung: Wischtest

TESTS: LEAKAGE TEST: BUBBLE TEST CONTAMINATION Ergebnis:
,18 %TEST: WIPE TEST RESULT:

Strahler Nr. Aktivit&t Pr0fdatum Ursprungs-Nr.
SOURCE NO. ACTIVITY DATE OF TESTS ORIGIN NO.

m Ci M Bq

Hinweis: Die Strahlerausfuhrung entspncht PTB-Gutachten Nr. 6.31 -8785/78

Die oben aufgef0hrten Strahler wurden individuell geproft und gelten als dicht und kontaminationsfrei.

| THE ABOVE LISTED SOURCES PASSED AN INDIVIDUAL TEST AND THEY ARE FREE OF LEAKAGE AND CONTAMINATION

LABORATORIUM PROF. DR. BERTHOLD

- _ _ -. . --- --



Profmethoden ISO / DIN-Klassifikation

I Blasenprofung De intomationale Organisation for Standaresation (ISO) hat en System zur Klasssfikabon von um.
Der StraNor wird in one geognete Flussigket scNossenen ra6oaktiven Stoffen vorgescNagen. das inzwischen weltweit angewendet wird
Mth ol) enpaucht und der Druck in dem Auf 6e ISO-Norm aufbauend wurde de OlN-Norm 25426. Ted 1. ..UmscNossene radcaktive Stoffe.mm Hg reduziert Es durfen kano Anforderungen und Klasssfikaten", erarbetet. Die beden Normen sind nahezu identiscn.

Zweck 6eser Normen ist es, Herstellem. Lieferanten. Anwendem und rustanegen Behorden einheit-
N Wiechprvfung liche Kritenen zur Beurtedung der Secherhet beim Umgang mit umschlossenen radioaktiven Stoffen zu

Die Hune, de Oberflache oder wesenthche Tode des geben

zu prufenden StraNors werden met saugfahigem Klassifikation der Strahler nach inter Beanspruchbarkeit
Matenal abgewischt. AnscNio6end wird oe Aktivitat (nach DIN 25426, Teil1)*
des abge6osten radioaktiven Stoftes bestimmt.

Mieses
i 2 3 4 s a kin ANennu en OlN 25426. Teel 4. gilt ein StraNor in der

Regel als und kontaminationsfre, wenn be den ent-
ser enden Prufungen der Grenzwert von 5 nCi nicht , , , , , , , , , , ,,e ,gy , ,, y , ,, y

.s2o -a)
s2o m.ai t2o .a> too , iso-ai io, den,ag

ad one und one .ad
e N'C (t h) + 180'C O h) + 400'C 0 h) + E00'C D hl e MXi'C U h)

vd und und
he.

a
them.ach ih.e==h ..

Besondere Form < spec + form) a =~- ea * = ~ - - aas---
.ea .a0 c - em ac .a eco c
w 20 c w 20 c e., 2o ac

Ein radoektiver Stoff in besonderer Form ist en StraNer,
Dnsca w 22 saner 250 e'*6w 250 siveer 250 meer 2s0 seiner m+der besonderen uber den ublichen Beanspruchungen was 2otier und r00er wad 700 ber und t.7eeer forderwaghegenden thermischen und mechanischen Anforde-

rungen und PrW9ttahren genugt, wie sie in den 1AEA semog unges,un so ove 200s aos t ag sua s ka ave 20kg sue saaews*s
transport regulations beschneben werden. im Mohe im Hohe im Mohe Im Hohe t M Mohe forderw ga

De Prufungen werden von der rustan@ gen Behorde scheineu g wwoorun a mei 3 3 me: 3 3 mas a sonoce+n

durchgefuhrt, de dann ein entsprechendes Zeugnis Zyteen se Zymen se 2r uen e sorowwase s
ausstellt, wenn der Strahler de Anforderungen erfullt- to ma 50 aa 30 na

2s the 2sn.esoMa 25 mes a0M

Die besondere Form eines Strahlers kann be der s00Ha be ne ss ee03sem
e seecmeu- seecmovev- ausensuage-aAuswaN eines Transportbena!ters wichtig sen, wird abe,

auch haufig zur Beurtelung der Qualitat enes StraNors agv,,,g evas,u voe
emphe9o,,,,

a e
.,,,p ,9

herangezogen. 30Ma bei 2000Ma bos g, wg
0.32 mm Aue- 20 3
senku gs- Seecmeu-n
empetwee wad guage-
e0 t>e s00Ma ampheuse
no to g
Descheewom-
eungsemphtuae

tweetthCh 30 man be eoer Resonatufrequerun

Durchotos urgeorun t g awa toe aos 50 g aus 300 $ awe t kg aus sonders+
9 m Hohe im Mohe t m Mohe im Mohe im Mohe foreerwag

Die Forderung einer Klasse gilt als erfullt, wenn @e Pruflinge nach der Beanspruchung
dicht geblieben sind

Mindestanforderungen an Strahler der Aktivitetsklasse C bei normaler Verwendung
(nach DIN 25426. Teil 1).

' ' ' ' * * * * * * ' " * * * * * * ' ' " * * ' ' 'suomeen.enoung
Schwingu g | DurchsiotYemperatur Druct Semog n

Aneceracewe en sadustaesen Berech
vagoechutrier Stromer 4 3 s 1 s
esechutmer strenser a 3 3 1 3

Weeainsecher Bereich
Reeogresshe 3 2 3 1 2
Gemme feetherape s 3 s 2 e
interstressee v diatratavitareibespe s 3 2 1 9a
neateatthersee 4 3 3 1 2

Gamma 4de6ametea tmittiere vad hohe Eaergies
ungeschutmer Sireme 4 3 3 3 3
geschutser Sireswer 4 3 2 3 2

Seta ue4aasegen Gamme4desea6esen mee*-

( ser Energie und Reatgenhuorceaearsaeyse 3 3 2 2 2
' t _ en reeeeahve Gase oathenonce

$ ira #uer

8eacea for f.ortiehrvagen s e 6 3 2

fregeere Fevchte vad 0 chtemessee , 3 3 3 3
seuch Menese<sie uad fahrbert Gersten

feevtroneaewesen
tausgenommea $trefver rum antahren roa 4 3 3 3 3
neentoreas

Kauttier w d Pr fetesNee att gereagera w

aaw se tt 11 90' the 17 to's ' 2 2 2 9 2
e30 ocs ese 1mCal)

Iochmache Gammaoostramwas
wageschutrier strenser 4 3 4 2 4
geschut rer spamer 4 3 3 3 3

I
| isaeagenereierea

sv ge hwere v d geschutate Stromer)a a
Geschromatogroo mo 3 2 2 e ts

tsentreetse,eche lismeasieren 2 2 2 2 2
Revchoeiessorsa 3 2 2 2 3

|

|

|



Prlifmethodan = Test Methods
~

Test Methods-

| 1. Bubble testing 6 EAN Td5 h
The radiator is inanersed in a suitable

'
fluid (diethylene glycol) and the pres-

sure in the vessel is reduced to 100 asa,,
j Hg. !!o bubbles must be produced.

*

~
II. Wipe testing-

The casing, surface, or substantial por-
tions of the radiator to be tested are
wiped off with an absorbent material.
Subsequently, the activity of the radio-
active material removed is determined.

In accordance with DIN 25 426, Part 1, a ra-
diator is considered as a rule to be tight
and contamination-free when the limiting
value of S nci is not exceeded in the cor-
responding tests.

Special Form

A radioactive material in special form is a
radiator which meets thermal and mech nical-

requirements and test methods above tne
'

usual requirements as described in the IAEA
*

Transport Regulations.*

The tests are performed by the competent
authority, which then issues a corresponding
certificate when the radiator meets the re-,

[,' quirements.

The special form of a radiator can be impor-
tant in the selection of a transport contain-
ers however, it is also frequently consider-

,'

ed for evaluation of the quality of a radiat-
or.

e

* *
. .

e

r

|

.

i

Translatsens free Techasca8 and Canowtchel Aftshaene, Dultatsen, Cseen, Centeh, hatch, french, Cermen, Italian,
onetwegsen, posseh, hattuguese, noensen, Suessen, BetWCreetJen, sievensen, Spar.s en, swegs en, and a;ntesasen

; "'"/ O ""
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1

i .

ISO / DIN Classification

The International organisation for Standardization (ISO) has recommended a system for th
| classification of sealed radioactive materials which meanwhile is employed worldwida.

1 Building up on the ISO Standardo the DIN Standard 25 426, Part to " Sealed Radioactive Ma
teriaiso Requirements, and Classification", was prepared. Both standards are nerly ide |
tical. |

It is the purpose of this Standard to provide uniform criteria to manufacturers suppliso

users, and responsible authorities for the evaluation of safety in handling radioactive- -

terials. -

Classification of Radiators According to their Load Capacity
(per DIN 25 426, Part 1) . -

Cl"**
1 2 3 4 5 6 x, g

Temperature not - 40'c - 40*C - 40'C - 40*C - 40*C Special
tested (20 min) (20 min) (20 min) (20 min) (20 min) requirement'

and and and and and;

+ 80*C + 180*C + 400*C + 600*C + 800*C
i (1 h) (1 h) (1 h) (1 h) (1 h)
I and and and

thermal thermal thermal
i quench quench quench
| from 400 from 600 from 800

,' to 20*C to 20*C to 20*C

Pressure not 250 abars 250 abers 250 abars 250 abars 250 abars Special, ,,

tested and 20 and 70 and 700 and 1.7 requirement
j bars bars bars kbars
; Impact not 50 g frees 200 g fr. 2 kg from 5 kg from 20 kg fr. Special
; toeged 1 m ht. 1 m ht. 1 m ht. 1 m ht. 1 m ht. requirement

oscillation Nt 3x3 3x3 3x3
I

tested cycles cycles cycles,

every every every
' 10 min: 10 mins 30 min
' 25-500 Hz 25-50 Hz 25-80 Hs
j at 5 g at 5 g at0.75

,
' ' accelera- accelera- mm deflec-

tion am- tion as- tion am-
p11tude p11tude p11tude omitted omitted'- .

and 50 to and 80 to*

90 Hz at 2000 Hz at
| 0.32 mm 20 g acce-
! deflec- 1eration-

tion an- amplitude
p11tude
and 90 to -

500 Hz at
10 g acce-
1eration
amplitude

In addition 30 min at each
resonance frequency

Puncture not 1 g from 10 g from 50 g from 300 g fr. 1 kg from Special
tested 1 m ht. 1 m ht. 1 m ht. 1 m ht. 1 m ht. requirement

treneletsene free rechnscal and Canewtgial attiheene, sulterteno Cseth, Deninho Dutcho Pter:Cho German 8tatseneo

norwegseno retten, cettegueseo annantene naseetano Berno-Creetseno elevensano spensehe moodson, and sikresnien

~N~

_ _ _ _ ._._ _ _ ,_ _ _______ _ ___. _ _
-
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The requirement .for a class is considered as met when the specimens have
remained tight after stressing.

Minimum Requirements for Radiators of Activity Class C in Normal Use
(per DIN 25 426, Part 1).

Test and Class of RadiatorRadiator Application
Temperature Pressure Impact Osc,111ation Puncture-

Radiography in industrial field,

unprotected radiator 4 3 5 1 5
protected radiator 4 3 3 I 3

Medical field
Radiography 3 2 3 1 2
Gamma-teletherapy 5 3 5 2 4
Interstitial and intra- 5 3 2 1 1

cavity therapy 4 3 3 1 2
contact therapy

camma measuring devices
(medium- and high-energy)

unprotected radiator 4 3 3 3 3
protected radiator 4 3 2 3 2

Beta measuring devices low-o

energy gamma measuring de-
vices, and roentgen fluor-

3 3 2 2 2escence analysis (except
radiators containing radio-
active gases)

Probes for deep well drilling 5 6 5 2 2

Portablemoispheanddensity
meters (also manual devices 4. 3 3 3 3and mobile devices)

Neutron sources

|
(except radiators for the k 3 3 2 3
startup of reactors)

Calibration and test gauges

withlittleactivity'I)(1.11*10' to:3.7*10 s 2 2 2 1. 2

(30 laci to 1 k.1)
Technical <;amma radiation

4 3' 4 2 4unprotected radiator
protected radiator 4 3 3 2 3

*"

Ion generators (unprotected
and protected radiators) 3 2 2 1 I

2 2 2 2 2Gas chromatography
Electrostatic clininators 3 2 2 2 2

smoke detectors
'

.

1

l

Translatsene trae Technstal and Conweretal Afrihaanse salgassan Csecho DanJoho Dutcho faeneno Corann, Italiano o
norwegsano rotseno portugueseo ammentano Sunnian Bethe=Croatiano Sieventan Spentsho Smedsehr and Lintaansaso o
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l ./bySdOIISCb ICCbnISche 233 Brommeh.es. den 3 3. 1966s
Bundesansiolf i * '" ''"'''81"

e en.n I.l4lsed.h.e. Schne un fertie cornates rrsparat der ripe Ys 0079 (Cravur e 325. aktivitet eten/
gg,;g,"9 y

s -- s a.r.e n.-.e
. 12 oci) surde eines drelmsligen Schlagtest at t einer Schlar.arbeit von Janelle

e.- += euen N62
^

.e
* . * . * ^ i ta *==caw 28245.65 VI s/ma 1,5 okp ausgesetst. Dee Frnparat war dasu auf einer Unterlage aus Welchhols' -~ **.

-. bee. Slet aufgespannts als Schlack5rper du ste eine Stahlkugel von 30 se Radius.
die frei aus Ober les e auf das Freparet faslen gelassen murde. Obscht das

Buthler und Co. Frsparat dabel deut!!ch deformiert wurde. 11e8 eine anschliedende Wisch- und'

Tauchprufung keinen Austritt radioaktiver Substans erkennen (Wachselegrense
)) Draunsch.aig * *

Frankfurter Str. 294 b gug}gy das UnMagen M ramdtNn NW in he W.
|

c

d' flu 8 elrd der Austritt radioaktiver Substans bei kleinen UnJ1chtichelten merk-

Co-Industrieprdparate nach Vs 0079. Ya 0067. Ya 0090. vs 0099. Ys 00923
lich redesiert und die Gefahr des Verstreueno gro0erer Nncen bei einer rrobenSeeena

!

Oberprufung in Bezug auf { 44 der Ersten Strehlenschutsverordnung 2ersterung vermindert. Die I*riet fur triederholuncerr,.runran avh 6 44 der
Ihr Schreiben Se/ set vem 21. 10. 196) 1. 5V0 kann daher nur ) Jahre, bei besonders airheren. fan.cm tinh m in tfr0.

antacen auf 5 Jahre heraur esetzt eerden. .ennIsr Frege der Fristen fer DichtigkeitePrufungen en Co-IndustrieprEparates
c fotrande 9edinrunran errut t i abais

drr eben genannten Ausfuhrungen nimet die Phpelkalleek fechnische Dundes- a) Die Clasperlen sind vor des Einbringen in die Ushhllung grundlich zu reinstra.
anatslt (F;9) ele folgt Stellungs b) Innerhalb von 6 11onaten vor Abgabe an den Vereender sind die Strahlenguellen (

auf Dichtigkeit und Kontaminationsfreiheit der Ushdllung zu prhfen. Dabei !h y g ouj erfr garate In Cegeneets su frdheren Ausfdhrungen liegt bei den der
die Aktivitit der ablesbaren Substans 0.01 aci nicht uberschreiten.gente Fraparaten die aktive Sube'ans nicht als easserldeliches Sals, sondern Uber diese " bnahneprufung ist de.e Veruender eine Bescheini..ung mit Aneste

t A

is Fcre keepakter Perles aus CEstunglas vor (I Ice ale Zusats sur Clas.
von Cravur der Strahlenguelle. Frufverfahren soute Zeitpunkt und Ercebate

~

,

tcheelse). Die Perlen sind doppeleandig in verscheetate Edelstahlhullen der Frufung auszuhindigen.
(Stas! Dir 4541) einceschlossen 1edic11ck bei FrAparaten voa typ Vs 0091 c) Die Strahlenquellen dsrfen nur bei Uncelthedingungen wereendet werden, het
besteht die innere Nelle aus einer hartver16teten alonelkapsel.

.

denen geeshrleistet ist, da8 die Dichtickelt der Unhullung cohalten bleiht.
h Frugagn De festaustellen in welchee IIeSe sich 337 d) Eine Dichtickettsprufung ist unvers0Clich dann versunehmen, eenn VerdachtCe von CAstuagles
ablesen last. wurden an seet Ferlen von etes 2 se Durchmesser, deren Aktivi.

t4tes = 95 set bestteet werden waren in der zeit v.e 19.1. ble 25.2.1966 Diese stellungnahme c11t nur fur strahlenguellen, die in ihren seaentischen
laufande Tauchversuche vergenommen (26 Einselpr0fungen je Fruperet). Als Iserkualen (physikalische und chesteche Beschaffenheit des ra11onktiven Stoffee.'

Issersleestosung diente eine Wasser-Isethanel-Ilischung (1s t) mit 100 og flaterial- und banddicke der Ushullung. Art der Abdichtun.; und Aktivitht) den !
Cs-lonen je Liter. 2=1echendurch wurde bei einigen Frdfinacen destilliertes bei der Bundesanstalt hintulegten Konstruktionszeichnungen entsprechen.

-

'e'asser wereendet. Die Etateuchselten lagen seischen 17 und 94 Stunden, die
TImperatur betrug 20-25 *C. Die eingereichten FrurgeCenetsade kennen abceholt werden.

Nach eines anfanglichen Abfall me nahezu seet Crb8enordnungen etellte sich ' In Auftrace
each etea 7 Tacen eine set tlich konstante Aktivit&tsabgabe ein, die bei k*

9 ed
~ elseo der Fr4parate 1 pC1/ fag, bete anderen 0.1 pC1/ Tag betrug. Mit destil- iOj t]Antv es

lisrtse Wasser war bei beiden Fraparaten die Aktivitatsabgabe um eine Cr68en- (Dr.W a0) %Kostenrechnungerdning hoher. X
: b)
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137e...o Cs-IndustrieprAparate nach vs 0259 u'id Va C271
stellungnahme in Minblick auf $4m der Ersten
Strahlenschutsverordnung

Bezug: the Schreiben Ku/st vom 21.3.75 mit beigefGaten
monstruktionsseichnungen

Die von der firma Amersham Buchler, Braunschweig, hertestellten
13'Cs-Industriepraparate nach Vs 0259 und V 0271 enthalten I 'Cs
in form von kompakten Perlen aus Caelungles mit einer Aktivitit

naminal 500 mC1. Ihr mechanischer Aufbau entspricht in denvon

f3r die 01chtheit wesentlichen Punkten - doppelte UmhGilung aus
nicherostendee Stahl der Werkstoff Wr. e561. Wanddicke und

I37Argonarc-Verschwe! Sung - den seit 1965 pe'=rtigten Cs-Industrie-
preparaten nach vs 0079. Der einslee Unterschied besteht in der

Art der Halterung.

Die Stellungnahme der Phys.-Techn. Bundessestalt vom 3.3.1966, *

g

Gesch.-Fr.: 242ms.65 V! B/Ra wird daher hiermit auf I3'Cs-Industrie- */.
pr4parate nach Vs 0259 und Vt 0271 auegedehnt. $le wlrd rielch-
seitit dahingehenJ abgeindert, daA bei besonders sicherem festem
Cinbau der Pr4parate in Me4anlagen auf Wiederholunasprifungen vera
sichtet werden kann (bisher PrGffrist von 5 Jahren). Hlerunter
ist ein Cinbau su verstehen, bei dem das Prsparat negen $to8, Druck
und Abrieb geschGtst ist und des Cindringen von agressiven 03mpfen,
feuchtigkeit und Staub verhindert wird. Die Strahlenaustritts6ff-
nung der Anlage mu4 mit einer Meta 11platte verschlossen sein, seren
Uneersehrtheit leicht kontrolliert werden kann.

Im J uftrare
8 .* gre

N
.

[l )i~

Q (Prof.Dr.H.P Wets)
E
~ . . . . _ . . , . . . . .
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BetreH: Stellungnahme zu radioaktiven Strahlenquellen der Type H und I *

_ Bezug: Antrag vom 27.2.1978 mit Anlagen
Schreiben vom 9.6.1978, 121-El/Lau, mit Anlagen

Die nachfolgende Stellungnahme bezieht sich nur auf die Sicher-
heit der Strahlenquellen gegen einen m6glichen Austritt
radioaktiver Substanz; Fragen des Strahlenschutzes gegen
Bestrahlung von auBen durch die austretende Gammastrahlung
werden nicht behandelt.

1.) Allgemeine Angaben
Hers tel ler: Akademie der Wissenschaften der DDR-

Zentralinstitut fur Isotopen- und
Strahlenforschung - Bereich Strahlen-
quellen und Nuklearpharmaka
Lindenberger Weg 70
DDR 1115 Berlin-Buch

.

IRadioaktiver Stoff: Typ H Cs max. 500 mci) Typ I Co max. 500 mci

.( 2.) Radioaktiver Inhalt
'

137 137Typ H bis 100 mci Cs: Das Cs ist Bestandteil einesBei IDDD5C giliinpif tin Reramikzylinders von 3 mm Durch-
-

-- messer und 3 mm HUhe. -
~ _ , ,

Vom Hersteller an ungekapselten Keramikzylindern durch-
gefuhrte Auslaugversuche ergaben fur eine 48-stundige
Lagerung in unbewegtem Wasser von Zimmertemperatur
eine Abidsung von weniger als 10-4 der GesamtaktivitNt,
sodaB der radioaktive Inhalt als "gering extrahierbar"

.

im Sinne von DIN 25 426 Teil 1 (identisch mit ISO / DIS2919.2, Februar 1975) anzusehen ist.

Ty H 100 bis 500 mci 137 137Cs: Das Cs ist Bestand-le l'elilirliaspifleloiiTinin Durchmesser.
Auslaugversuche ergaben hier, bezogen auf eine 48-stundige

-

Wasserlagerung, eine Abl6 sung von etwa 4 - 10-3 der
GesamtaktivitMt. Der radioaktive Inhalt ist in diesem
Falle nicht mehr als "gering extrahierbar" anzusprechen.

-2-
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Da jedoch die maxirnale Aktivitst weit unter dem Grenz-
wert von 30 Ci, (Tdx3zitNts 3ruppe 2) 1-iegt, sind die
Bedingungen fur die Aktivitstsklasse C nach DIN 25 426
Teil 1 erfullt. '

60Typ I bis S00 mci Co: Der radioaktive Stoff liegt in
festir- E6mpaktiFF6rm als vernickelter Co-Metallzylinder
von 3 mm Durchmesser und 3 mm Hbhe vor.

3.) UmhUllung
.

Die UmhUllung ist bei beiden Strahlertypen (H und I)..

identisch. Ihr Aufbau geht aus den eingereichten
Kons truktionszeichnungen Nr. 6.134.01(3) vom 23.2.1978
und 6.149.01(4) vom 23.2.1978 hervor. Der radioaktive
Stoff ist doppelwandjg eingeschlossen. Diet nnere HUllei
besteht aus einer stirnseitig verschweiBten Edelstahl-"

4. kapsel (Stahl X8 CrNiTi 18.10) von 4 mm Durchmesser,
6 mm H0he und einer Wanddicke von 0,4 mm. Die aus dem-) gleichen Material gefertigte HuSere Kapsel . hat einen

,

Durchmesser von 6,4 mm und eine GesamtlHnge - einschlieB-
lich des Halterungnippels - von 15,9 mm. Sie'i.it eben-
falls stirnseitig verschweiSt. Die geringste Wanddicke
der McDeren HUlle betrNgt an der versenkten_ Stirnfische
0,3 mm.'

Aus Belastungs'versuchen nach ISO / DIS 2919, die vom Her-
steller an einem vergleichbaren Quellentyp vorgencmmen

' wurden, IMBt sich fur die oben beschriebenen Strahlen-
quell.en vom Typ H'und I die Klasse

s
-

.

ISO /C 65344 N
'

ableiten, fie fur den vorgesehenen Einsatz in Camma-
MeBanlagen ausreichend ist. .

'

s

4.) Folgerungen
.

'

>) Beide HUllen sind nach der Fertigung g'rundlich*zu reinigen
und einzeln auf Dichtheit zu prUfen. Die OberflHche der
HuSeren HUlle ist auf ausreichende Dekontamination zuprUfen. Liegt die abl0sbare AktivitHt unterhalb von
185 Bqschlosse(5nC1), so gilt der betreffende Strahler als um-

ner radioaktiver Stoff im Sinne von Anlage I
der StrlSchV. vom 13. Okt. 1976. -

Ist der Strahler fest in eine MeB- oder REgelanlage einge-
baut'und si,r,d die Bedingungen des Abschn. 4.4.4 der"Ricnt-
linien Uber Pruffris ten bei DichtheitsprUfungen an um-
schlosser.en radioaktiven Stoffen vom 15. Junj 1976" erfullt.

- so kann nach einer ersten OberprUfung durch eine beh0rd-
lich bestimate Prufstelle nach zw0lfmonatiger betriebs-
m8Biger Verwendung auf weitere ,91chtheitsprUfungen verzichtet
werden, wenn sich bei der ErstprU, fung keine Einwirkungen
feststellen lieBen, die ein Undichtwerden des Strahlers
befurchten lassen. 4

Die Kosten fur die Stellungnahme sind 'durch die geleistete Vor-lung ebgegolten.auszah '

Im Au- 'tra

(Prof. r. .M. WeiB) ! ' '

_
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PHYSIKALISCH-TECHNISCHE BUNDESANSTALT
.

Department 6, Braunschweig

Messrs. D-33 Braunschweig-

Buchler & Co. 3rd March, 1966
3300 B raunschweig
Frankfurter Str. 294 No. 28245.65 VI B/Ra - '

,.

.

Re.: Cs-137 industry sources according to Vz 0079, Vz 0087,
Vz 0090, Vz 0091, Vz 0092;

.

Examination in respect to S 44 of the Erste Strahlen-
schutzverordnung,
Your letter Se/sei of October 21, 1965 *^-

:~) .

As regards the question of terms for scal-testings at Cs-137
industry sources of the above models, the Physikalisch-Tech-
nische Bundescnstalt (PTB) says as follows :

1. Source Construction
.

Compared with former models the new models have the active
substance not as water-soluble salt but in the form ofcompact pearls out of Caesium-glass (Cs-137 as addition to
the glass smelt). The pearls are enclosed into welded
stainless steel coatings (steel DIN 4541) with double walls;.

only with sources of type Vz 0091 the internal covering is
consisting of a hard soldered Monel capsule.

*

2. Examinations
)

From 19.1. till 25.2.1966 continuous immersion tests have'

been undertaken at two pearls of approx. 2 mm 0 whose acti-
vities had been destinated to 95 mci, .in order to find out
the Cs-137 separation capacity from Caesium glass (26 sepa-
rate tests per source). A water-methanol-mixture (1:1) with
100 mg Cs-ions per 1 have served as immersion solution. Inbetween, distilled water was used with some tests. Immersion
times have been between 17 and 94 hours, temperature wasg
20-25 C.

Af ter a beginning decay by nearly two dimensions , a timely -constant
activity emission happened after about 7 days,

being1[uCi/daywithoneofthesourcesand0,1uCi/daywiththe oth r. At
higher with distilled water.bothsourcestheactivitywasbydnedimension,

-2-
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A ready-made' source of type Vz 0079 (engraving Q 325, activity
about 12 mci) was set out 3 times to: a blow test, each blow
being 1,5 mkp. For this test the source was fastened on a
ground of soft wood or lead; the blow subj.ect was a steel
bowl of 30 mm radius, wh.ich fell down freely from 1,5 m on-
the source. Although the source has been remarkably deformed

~'N the following wipe and immersion test did not indicate anys. coming out radioactive substance (indication limit 0,2 nCi).s

3. Final Decisions '
.

'

By bringing the radioactive substance into the glass smelt
the radioactive substance flowing off small leaks is noti-
ceable reduced and the danger of loosing larger quantities
at a rough damage is reduced. Terms for repeated tests accor-

')ding to S 44 of-the 1. SVO can therefore be set to 3 years, ,

and - with an especially secure firm mounting into measuring ).

.eouipments to 5 years, if the following conditions are ful-,

1111ed :

a) The glass pearls must be thoroughly cleaned before cominginto the coating.

b).,Within 6 months before handling them to the applicant the
.

covering of the sources must be examinated on leakage and
contamination. The activity of the substance may not ex-ceed 0,01
containing,uCi. The applicant must receive a certificatethe engraving of the source, examination method
as well as date and result of the test.

,

c) The sources may only be applicated with environmental con-
ditions, granting the covering to be free of leakage.

d) A seal-test must be effected without delay when there is '

suspicion on leakage.

This statement is only for sources which correspond to the
.

construction drawings at the Bundesanstalt in its essential
features (physical and chemical ccndition of the radioactive
substance, material- and wall thickness of the covering,kind of sealing and activity).

The handed in test subjects can be picked up.
.

By order

Enclosure (Dr. Weiss)
-

bill of costs

.

i
'
,
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. PHYSIKALISCH-TECHNISCHE BUNDESANSTALT

Department 6, Braunschweig

.

Amersham Buchler D-33 Braunschweig
GmbH & Co. KG 4th July, 1975

P. O. Box 1120
D-33 Braunschweig No. 6.3 - 10369/75

Re.: Cs-137 industry sources according to Vz 0259 and Vz 0271;,) Reference in respect to $44 of the Erste Strahlenschutz-
verordnung-

Ref.: Your letter Ku/st dated 21/03/75 with enclosed construc-
tion drawings

The Cs-137 industry sources manufactured by Messrs. Amersham
Buchler, Braunschweig, according to Vz 0259 and Vz 0271 are
containing Cs-137 in the form of compact pearls out of Cae-
sium-glass with an activity of max. 500 mci. In its mechanics
it corresponds in the essential points for the tightness -
double coating out of stainless steel of material no. 4541,
wall thickness and Argon-Arc welding - to the Cs-137 industry
sources according to Vz 0079 manufactured since 1965.
The only difference lies in the kind of clamping device.

'
The reference of the Physikalisch.Technische Bundesanstalt of
03/03/66, No. 28245.65 VI B/Ra hence is extended to the Cs-137

- industry sources according to Vz 0259 and Vz 0271. At the same
time it is altered, that repeat examinations may be renounced
when the sources are especially secure and fixed mounted into
the measuring equipments (examination period 5 years up till
now) . Here, a mounting must be understood, protecting the
source aga' inst shocks, pressure and corrosion, and where pene-
tration of aggressive vapours, moisture and dus t is avoided.
The radiation output opening of the equipment must be closed
with a metal plate, whose integrity may be easily controlled. ,

.

By order

(Prof. Dr. H. M. Weiss)
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25 426-

Requirements: cnd C1cscification
TRA55LATION P8'8 1

,

i V
gasis of inis standard is the USA Standard 'Classificatton of sealed radioactive sources *3), the 150
5tandard " Sealed radioactive sources - Classification * ) deriving therefrori, as well as the 150 Stan-

'

'

dard"Sealedradioactivesources-Generals),
Classification as *special form radioactive material" per IAEA*) ' Safety Standard Regulations for
the safe transport of radioactive raterials*I) or as similarly defined " highly safe radiator" per DIN
54115 Part 2') calls for slightly dif fering test methods.

Contents

Page
Page

J
1 6.1 Prerequisites for tests 3

a 1 Scope *
1 6.2 Evaluation of tests 3

1 7 Test methods 3% .2 Purpose
3 Definitions 3

2 7.1 Temperature teste
.? 4 Classification 4

5 Arrangerent by activity and load 7.2 Pressure test
4~

?* capacity (classifying) 2 7.3 Impact test
4

2 7.4 vibration testj 5.1 Classification methods
5.2 Identification and cover letter 7.5 Penetration test 5

3 8 Quality control in rass prodsetion-

2 (certificate) 6

5.3 Selection of rewirerents 3 Appendix A

j 6 General data fcr type tests 3,

2
8 1 Scope

The rules of this star.dard apply to the manufacture and use of sealed radioactive sources.j
Excepted are sealed radioactive sources used in nuclear reactors (e.g.

fuel elements, reutron sources

for startup) and other sealed radioactive sources for which special regulations apply (e.g., radiense.
!
'

I lide batteries, tritturi gas lignt sources).

~[ 2 Arpose
It is the purpose of this standard to provide ranufacturers, suppifers, users, and res;orsible author.!
ities with untform criteria for the evaluation of safety in dealing with sealed radioactive sources.E For this purpose, sealed radioactive sources are classified in accordance with their radioactive con-

- j tent, physico-chemical condition, and thermal and mechanical load capacity.
e

p 3 Definitions
j 3.1 Sealed radioactive source

A sealed radioactive source (hereinafter designated as " radiator") in the sense of this standard is aC
component in which the radioactive material is continuously enclosed by an all-around tight, rigid.i
inactive casing or is 50 embedded in rigid, inactive raterial that an escape of radioactive material"

is safely prevented under ordicary operating load. A dimension must amount to at least 0.5 cm.

3) AN51 N5.10 19682) Currently 150/015 2919.2 as of February 1975
3) Currently 150/015 1677.3 as of October.1975
*) International Atomic Energy Agency
5) Safety Series No. 6.1957 Edition or 1973 Revised Edition
5) Currently being revised

Continued on pages 2-6

Standards Comittee - Nuclear Engineering (NKe) in O!N
Standards Comittee - Radiology (NAR) in DIN

Specialty Standards Comittee - Material Testing (FNM) in DIN

I

sive sale of stenaeren ny South Verleg fanbH. Bertia 30 and Cologne 1 DI.V 25 420 Par t I feb 1077 hi ce li d
'

7 Contr. no. t i

-
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3.2 C: sing

A castng is the tight enclosure of the radioactive matertal untch car.not te speace without its testruction.
3.3 Shteleed testator.

-

A shteided radiator is a radiator uhtch even during use rensins constantly in a destce protectief it asatast esternaleffects.

3.4 Unshielded redtator

An unshteided radtater is a radiator etch is not Constantly surrounded by a dettCe pr9tecitng it against estermal
effects or la etch essential parts of the protective device are removed during ne.
3.5 Type sanele

A type sample is an esemple of a type unich serves as a sample for the manufacture of ell radiatars of the same type.
,

3.5- Substitute sample

' A substitute sample is an enanole stellar in design and manufacture of a type which, however, instead of the Groposed.

radioactive meterial. contains an inactive er considerably less active material untch corresponds to it in other pny. i

sical and cheetcal properties to the entent practicable

3.7 Type testing

Troe testtag is the testing of type samples or substitute saeples before radiators of this type have beee placed te
use.

4 Classification

The class in ehtch a radiator is te be classif ted is identified by the symbol 150 mith a sutsequent tetter aa' f t vs
figures. The letter denotes Activity Class per Table 2.' The figures denote load capacity per Table 3. In .aica ler.
ger nweers correspond to higher requirements.

ISO /C (or E) a a a a a
Activity up to limiting value -
Activity above 16etting value-
Identification of load capacity by:
Tercerature
pressure
Impact
Vibretten

-
penetration

According to Appendia A.150/C 41515. for esample would denote a radiator which is suttable in unshieldes cc + :ier
for industetal redtography.

If th'e radiator also meets the reoutrements for "special fore radioactive material" per ! AIA *Regwtations for tre
safe transport of radioactive materials 8) er for stellarly defined " highly safe radiators" per Dlh 54115 Part 2').this can be 50 identified by the appended letter 5.

5 Arrangement by activity and load capacity (classifying)

5.1 Classtfication methods

5.1.1 The manufacturer first determines the Activity Class (C or E) with regard to tonicity of the radionucitde te
acccrdance with Table 1. as well as the estractability or reaction pcssibility of the radtoactive content te the
physical and chemical fore to be employed with its proposed dimensions in accordance with Table 2. Radionuclides rtetlisted in Table 1 are to be classified in accordance with their free Itatts according to the Radiation FrotecticaRegulation. Acttutty at the time of manufacture is governing.

Table 1. Classification of radionuclides frequently used in radiators according to their testetty
(escerpted from ICRp') pubitcation he. 5 and IAEA Technical Report no.15)
Group i

Very high_ tonicityt free limits: 3.7 108 *8 (10*? C1) 861 Am. 888 f. 888Pb. stapo, siep,, assp,, tras C n , tr'Tha
Group 2

Migh tonicit jha, b8Ru. 38'56. 888free limits:
3.7 10*s*3 (10** C1) ta6T1.yb e B t. l'6Co. 88C1. "Co.18'Cs.187Cs. 3 88En "8!r.

Il8m 888
8mn. 38 5b. '85c. 885r. saata, T

Group 3

Meetun toaletty; free Itetts: 3.7 108 *3 (10-8 Ct) lHAv. 36C. I"Cd. 8? o. seco, ssy,, ssRD. "ht.1 ? :*P.s
C8 3 85n. "In

Group 4 -

tc= textcity; free It=tt:- 3.7 10's*8 (10** C1) 8H. 8 8Kr

Table 2. Upper Itatting values for Activity Class C8)
-

Testetty group per Table 1 4 Limiting value of activity
(stractable (1) er reective (3) Slightly estractable (2) er sitehtly reactive (4)

I 1l.11 10 8s*8 J0.3 C1) 1.11 * 10 3s*8 (3 Cl)1

2 1.11 10 8s*3 L30 Cl)3 1.11 loss,.s
3 1.11 19 8 *8 L300C1) 1.11 * 10hs*8 ((300 Cl)8

t 3000 Cl)
1.95 * 1018 *1 ' 500 Cl) 1.85 e 103's*1 (5000 Cl)4 s

(1) [stractable means eltsination of more than 10** of the total activity in at least 100 m' of sttil mater at 20'C
in at h. poentery materials are equated to the estractable.

(2) Slightly estractable means elletnation of less than 10** of the total activity in at least 100 ml of still mater
at 20*C in 48 h.

(3) beacttre means reactive in air er mater (e.g. the metals Ma K. U. Cs).
(4) 511 htly reactf ve means not reactive in air or meter (e.g. noble retals).3

|

8 and 8) See p I
laternattenal ssten en andfelegical protectfen.

,
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5.1.2 Then. the manufacturer dctermines the load capacity of the radiator by temperature. pressure, f asect. vibra- |

,' tien. and penetratton in accordance utth Table 3. )

5.2 Idealtficatten and cover letter (certificate)
5.2.1 The radiator mst be clearly identifiable by identification (e.g. engraved sertal mister) durably attached
by the manufacturer if its dimensions and load capacity in accordance utth its classification peruf t this.
Insofar as positble. the radiator identification should include additional infereetten, arraaged by importance

e.g. Il Ce60 2ns*8 set 72 T2 150/C 43515
Symbol |(54eCO

'

Radtenuclide |Activity
Manufacturer or supp1ter

-Date of measurement
Type
Classification
Note on units of measurement. The felleming is valfd b

1 Becquerel (84) * I s*l; y Resolution of the 15th Geaeral Conference for nessurement2 ns*8 = 2 10's*l * 2 Get * 54 mct.and Weight of June 2.1375: for the stated eaample:

5.2.2 A cover docwent (certif tcate) on which. in addition, the information deemed necessary per Section 5.2.1 must
be restated.
4) Description of radioactive content

Actietty in neutron emission source strength (identiffed in each case as nominal value or measured value) and
target material. chemical and physical form. radioactive impur.itles if applicable. mass or volume, dimensions
if applicable

b) Description of casing
Dirensions. materials, type of sealing. if applicable area, material. and thickness of outlet mindow

c) Dese rate in a defined interval (e.g., 0.1 m)
d) Date method, and results of acceptance test on contaminetton freedse and tightness')
e) Information on maatsum 4110meble temperature in continuous operation and on special corrosion sensitivity. If

appJicable instructions for cleaning and startlisation
f) In case tests with special requirements (Class I) or special tests tase place- basis, method. and results
g) Instructions for transport, e.g.. Itcente as *special form radioactive materf 41*

5.3 Selection of requirements

According to the intended purpose, the requirements on load capacity of the radiator may be taken from 'able 3.

6 General data for type tests
6.1 prerequisites for tests

fach individual test for Classification of a radiator per Table 3 must be performed on at least two specimens (type
samples or substitute samples). For each test. new specimens may be used. In case identificatf on is provided for
mass produCtton, corresponding marking of the specimens must take place before loadteg. In which figures that Carnot
be determined before classification may be repleCed by general symeols. Shielded radiators must be tested etthout
their protective devices. All tests. other than temperature tests, must be conducted at urmal ambient tercerature.
Other test methods may be employed w%en their equivalence has been demonstrated. The classification may also be in-
ferred from corresponding test results on comparable specimens.
6.2 Evaluation of tests

The requirement of a class is considered to be met when the specimens have remained tight under load. Wtth m ltiple
enclosure of a radiator it is sufficient when at least one casing has rematned tight under load.

u

7 Test methods

7.1 Temperature test

F.1.1 Slow temperature changes
7.1.1.1 Test method

f3
The specimens are to be brought to the test temperature within the time intervals indicated in Table a and maintained
at this temperature for at least the time intervals prescribed in Table 3; then, they must gradually reassume theemetent temperature in atr.

Table 4 nestaus allowable time interval up to attainment of test temperature
Test temperature. *C -40 80 180 400 600 000
Time laterval. ein 45 5 10 25 40 70
F.I.1.2 Requirementi en test device

The chamber for cooling or heettag the specimens aust be at least five times as large as the volume of the specimeas.
heating tests must be performed in af r; low-temperature test may be performed in a CDs etnesphere. In evens fired
with ett er gas, en estatstag atmosphere must be metatained constantly.

7.1.2 Thermal quenching
7.1.2.1 Test method

The specimens are to be heated to the test temperature according to Section 7.1.1.1 and malatained at this tempera-
ture for at least 15 minutes. Then they must be immersed utthin 15 seconds in mater utth a mantmum temperature of
20*C.

Ctther new specimens or these used in the temperature test per Section 7.1.1 may be used.
7.1.2.2 teguirments en test device
The mater in the femersion bath inest eithee flew alth a velocity of et least ten tfmes the radiator valme per min- Iste er. sf it is still, must have at leest twenty staes the radiator volmse.

*) An seettlemal port of DIN Il 446 en settable sest menness witA the data of tightaess critarle caerdinated withO TIT f*fM N T.L * '
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Table 3. Classification of radiators according to their load capacity

Class'

est 1 2 3 4 5 6 I

Temperature not tested -40*C(20 min) -40'C(20 min) -40*C(20 min) -40*C(20 min) -40*C(20 min) special
and and and and and requirement

+80*C(1 h) +180'C(1 h) +400*C(1 h) +600*C(1 h) +800*C(1 h)
and thermal and thermal and thermal
quench from quench from quench from-

- 400 to 20*C 600 to 20*C 800 to 20'C
Pressure not tested 250 abars 250 mbars 250 mbars 250 mbers 250 mbers special

and 20 bars and 70 bars and 700 bars and 1.7 kbars requirement
Impact not tested 50 g from 200 g from 2 kg from 5 kg from 20 kg from special

1 m height 1 m height I a height 1 m height 1 m height requirement

Vibration not tested 3 x 3 cycles 3 x 3 cycles 3 a 3 cycles special
every 10 min: every 10 min: every 30 min: requireeent
25 500 Hz at 2C.50 Hz at 25-80 H2 at
5 g acceler- 5 g acceler- 0.75 m de-
ation ampli- ation ampli- flection am ;
tude tude and 50- p11tude and

90 Hz at 80-2000 H2
0.32 m de- at 20 g ac- omitted omittedflection am- celeration
plitude and amplitude
90-500 Hz at
10 g accel-
eration am--

plitude
g

Iin addition: 30 min at each resonant
frequency

Penetration not tested 1 g from 10 g from 50 g from 300 g from 1 kg from special !
I m heignt,1 m height 1 m height 1 m height 1 m height ,requiretent |

/.2 Pressure test
7.2.1 Test method

i The specimens are to be subjected twice successively to the prescribed test pressure for a duration of 5 minutes at
a time in a test chamber. Between the two pressure loadings the test chamber is to be brought to atmospheric pres-
sure.
7.2.2 Requirements on test device

'he vacuum test must take place in air. The pressure test for Classes 3 to 6 must take place hydraulically; in
<hese cases. the specimen must be surrounded by water.
.3 Impact test

7.3.1 Test method
The specimen is to be laid on an impact plate 50 that it sustains the maximum damage in the impact of the hamer
(e.g.. a cyljndrical falling body) falling from 1 m height. The height of fall is the distance between the upper
side of the specimen lying on the impact plate and the underside of the hamer in the tripping position.
The weight of the hamer js to be selected in accordance with Table 3.
7.3.2 Requirements on test device

The hamer must have a suspension device above and a flat impact surface of steel of 25 m diameter with a rounded
edge of 3 m radius of curvature ber.eath, s;cnsion point, center of gravity of the haver and center cf the it-
pact surface must lie on one axis.

The impact plate of steel must have at least ten times the weight of the hamer and be rigidly anchored so that it
is not moved appreciably by the impact of the hamer. Its flat, horizontal surface must be large enough to encompass
the entire radiator.
7.4 Vibration test
Each specimen is to be stimulated to forced vibrations by a vibration transmitter with which it - with respect to
any mountings - is to be rigidly connected by means of a suitable clamping device successively along three ases
standing perpendicular to each other.

3r the test for Classes 2 and 3. the frequency cycle must be passed through three times after each clamping from the
sinimum to the maximum and back with uniform time frequency change within at least 10 minutes. For the test for

I

|

. . _ , _ _ _
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Class 4, the duration has to amount to a frequency cycle of at least 30 minutes. In addition. for all classes, it |
,must be maintained for 30 minutes at each estabitshed resonant frequency.
15 Penetration test j

J.1 Test method
Each specimen is to be laid on an impact plate so that it sustains the maximum possible damage in the impact of the
hammer (which ends below with a pin) falling from 1 m height. With several equally sensitive points, the test is to
be performed on each.

The height of fall is the distance between the upper side of the specimen lying on the impact plate and the lower end
cf the pin in the tripping position of the haasner. .

The weight of the hasseer'is to be selected in accordance with Table 3.
7.5.2 ReqLirementsontestdevice

The hammer must have a suspension device above and a rigidly mounted pin beneath. This pin must have a free length
af 6 uun, 6 diameter of 3 sun, and a hemispherical underside and consist of a material with a Rockwell hardness between
C50 and CEO. Its amis must pass through the center of gravity and the suspension point of the hastner.
The impact plate of hardened steel must have at least ten times the weight of the hamer and be rigidly mounted. The
contact area between specimen and impact plate must be so large that it is not deformed by the impact. If necessary,
a mounting of suitable fom may be attached between specimen and impact plate.
Should the dimensions of the radiator to be tested not permit the desired free fall of the corresponding harrer, the
haar.er can be linked to the impact point by a suitable guide, which must not appreciably hinder its fall.

Quality control in mass production

.e manufacturer must assure, by suitable quality control during manufacture, that all examples of a tyoe ccrrescond
to the classified type sample. In particular, the manufacturer must test each finished radiater as to contamination

Sfreedom and tightness ).

') See Page 3.
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Appendix A,

' the following tables, taken over essentially unchanged from ISO / DIS 2919.2. exaeoles are listed for minirstr. re-
Irements on radiators of Activity Class C for some typical applications. For shielded radiators, the additional

protective device is thereby taken into account.

The test conditions corresponding to these minimum requirements cover nomal radiator application, including pos-
sible minor incidents in handling and use. For application at constant high temperatures. under the influence of
aggressive substances. and increased probability of fire and esplosion, as well as in each use of radiators of Ac-
tivity Class E supplier, user, and responsible author sties must critically evaluate these special risks. This
can lead to increased requirements and possibly to special tests or additional safety measures. Also for the case
of anticipated special mechanical loadings, e.g.. in bending with needle-shaped radiators, additional suitable
special tests may be called for.

Radiator Application Test and Class of Radiator
Temperature Pressure Impact Vibration Penetration

Radiograpny in industrial applications
unshielded radiator 4 3 5 ,1 5
shielded radiator 4 3 3 '1 3

Medical applications
Radiography 3 2 3 1 2

ma teletherapy 5 3 5 2 4
cerstitial and intra-cavity therapy 5 3 2 1 1
ntact therapy 4 3 3 1 2

Gamma measuring devices
(medium- and high-energy)

unshielded radiator 4 3 3 3 3
shield,ed radiator - 4 3 2 3 2

Beta measuring devices. Iow-energy
|garvr.a measuring devices, and roentgen e

fluorescence analysis (except radiators 3 3 2 2 2
|containing_ radioactive, gases) .

, robes for deep well drilling 5 6 5 2 2 |
p

table moisture and density meters
|4 3 3 3 3i.150 fnanual and mobile devices)

Neutron sources (except radiators for
4 3 3 2 3startup of reactors)

Calibration and test gauges with low
activity (1.11 105 to 3.7 107s*1) 2 2 2 1 2
(30 uCi to 1 mC1)

chnical ga ra radiation
;hielded radiator 4 3 4 2 4
elded radiator 4 3 3 2 3

-

1 ~ Ion generators (shielded 'nd unshielded
|a

radiators) i
Gas chrorr.atography 3 2 2 1 1

l Electrostatic eliminators 2 2 2 2 2
Smoke detectors 3 2 2 2 2

,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
. I. 9



e

APPENDIX 5

~ e , ..n ... s . . .>.

i s. 4 a t 3,

*

-d:D

Y=.
ir3 -

i
. .

m,
ti

) ( 3' '

, i ;.

L 1 A
D_ D |
.! sw.w

Jrpaarc v m n4 w o$t'- - ~ vi
argonarc weded . .

i l', '''As e.s t- Art'sfe -- -|
', yascestas- upholstery

,.g'Y
^$$:Y.'s

'

,,,M J/A/ e''$' |' -- F N'
s'airsess steel C '

m :
.ny, ,a ,,,aurve

'cas w fes.powei , s ,

8'Cs as massive ' ~^ I

" coesium glass-bead |' |
*

/ |agonarc' verschweiot _g $t

cegonarc - welded

Beschreibung der NUlles
Bauartbeschreibung: doppelt unschlossen
Material Innen- und AuGenkapsel Idelstah! W.Nr.4341
Kanddisket innenkapsel: 0,5 ==

Augenkapsel: 0,63 mm
Art der Abdichtung: Argonate-verschwe!St

.

[n/spr/cle/ Bucirler u. Gr-RuffsThr. ff-op7f Jry /MOff_&s
Se

'

Laboratonum Prcf. Dr. Bertho d * * * * * ' " ''.~
WefcDad im Semwarrwaad

' ...~.s
'_ i,t + 4.': w mme- - -'

\ 4W ';j ..r|- s-

t o .m.s was.* re un O , o .s. va.,, e s .e u.r .; -
tad
,.

I .... g ,. g w .
.-t ./

J

"is ndustract -Pomt scurce to 500mb
w=c.=

. % =. -

S:t Industek-PunHsfraMer bis 500mGqf7623-100 '_

| .



w

* ~

Mw CM C My

Zw tw 9 L

i ,

!
,

A'fonarc o'erschweidt

- 6 |-

Q$NNNNNN.M[:'/
Asbes/-Po/sfern .

- ,

@);,,, ,/){ / W-Nr. 45M
,

, s . . w x. x.

k 2'
.

h

%} & "'Cs - Glas
Y : als masshePerle=

{ T i

d--e

.

EntspekN Buch/e-Rusfshrung /ND 92/Cs Bzw. VZ 0092
| i wwaeert
I i

3 Joenra wa.
,

I
Mede saae.eene! rowease

~

}
_._ [7 %8 | Aanseae eerw. asi

'
Laboroforium *M *

*
- anapanne Prof. Dr. Berthold s*t- EP.SN
, ,,, ! D N'38 *'*

.

wr. | /
,, e z-. -

Sy 4 -/na'astrie -Strahler 1-3 Ci 2645.700-000

i

!
I

_ - - - - -
-_ ..,



1- - . . . . - - - . - - ~ _ _ _ _ . . . _ _ - .__ _- - __. . ,_ _.. _ , ,

3 # 3

TT' <ft
I* '*

I. l3

If }h
.

I;.|} 'h,y,Sj
I ' '

k I} ! RN 't)lk y
%s lt -

I ,s

>

} <{| , /}f'k..k|I : .<' 'N , h[
ey

.- ; xx q--..

}
'

h.''/' :
'

,

.)1 / ,/ %// // . -- jN1
M , 's |

'

/-

$ ['
i'

'
.-

'r - . .. .' L // // // y Q/'t 4 / y %l~

hg
_ ,,,

'' ' ' ' '
tx,+

q[,/ ej,,
() 1 - JI .a t s b. x' ,..

*
. , M p // w\; 4|}

/ // je- -

s ,
'

' d \$':i ' // Q--
s

fs u . ? ~/

:.Ip,/ / '-- ,,, # - - '
'

i ( 'I
{ [It '

| g

kl| j
I

44 it -

N k$ |
11
01

|>
,

fG% G% "
,

| & ' W
.,

i
-

> I |
, I

r'- |N..i. :
,

--
,

| M ,

'
| M . N. i <P

g .

-' M ,I'
g,. .,

-

). |,
t 1,

~ ~

> .n .

'

i? -; _ i.o - . _
,

t
?x||| sm,. n, -..

* Ac cchirresbeh,y|fer c i" ** '

# '* 'W* *' '
..s. % . ...e.- x wew - - _ n ,. . %

' ' '

i

!



-

h

\\b. tim's,/%-Q! \
?*

.
// / - .

r - -

,'I ' '
%~

. ,/ / ; : /,

7f$ Y,' // Y^ k.'4 G /// g/|,,', / '
'

/,, i

,j pa
~ k 'f k k'd$T I# g

$d // -$IN | NN

'##
$ '/ 1

he
\u,

f I |

V
.

W'

, . 's ' 'd_ g-

i frit Ab! j
g

Y Y y $
'

;h
| 5{ 25~

; lj & !

.
,

A
D W WJi; v

-

isa --

;

|
j,T[[[::s3f g K:= e= Tem.1,Et#

j
! 75+7 neew/sd.ori

Abschirmbchs//er ' * * * '
$N/fLO/NG CONTR/NER 48 7400 PB 2/99 -002



.'t .: - _._: _.. .
! | .|". .

}' _. ,- . .1?,
. . ... ._.

.

. .,
- - w | t

.
_1. .; . c. L.

.
U._I I8.Q;_ pu ... .!.i . .!. .:3, .

;
-

. . . _ . . J. ._ ,j. g.1E. . . . . -
__a . i.: 2. .: ..

. .;
.

_ . :.. :.,

.,

..
-

_.5.. . y :. l_f.i 'L.1._:_ . . a... p.. _; . .. } . . .. f. . 5.. ]' . ..
3._ . . . - 7.:t : - .

- I -t. 8 - . APPENDIX 6 r-

.. ; .- .. ..__ _ _ . ._ 21.. .j_ b [ .=. __ : ._._ p . , _ . _ _.._

] .. ._
: i ... ! . . .

.._.u .. ; . ._ ;.;._. . . _ . . . .;
.

_..;. __ ;.: _. -.p __ _; __| ; _. + _ .
. /a : ,. :. .

_ _ . - .a.-.; _. . j...
... .g.,

ii
-

i F t'
,

#
,

_

.. E ., _.- .
.. .. .; .

. J }u. "

I'.. g.
g~ ., ..:-

,

.-

e- ht la 00 ' %; .a., *

a_t... . . :_ -_-; -

,s ..
_

%.__,. .; ._ .-. :. :
a' .I- j. 4 . * .|- ,,,. 3, .i-

2i- ;
[

; . : 1.
.

4 _. . .:.
i t.

-
_.

._ ; _.
. _ . _ . ..y.._ . .j _ q_ ._p.. .:+.. .. j. . _ . . ,3

,

,.
i .. , 1 ..

.. i 4 .. .,, ..

j[: . p _j
.! . . . . .

. ! . .j . !. :i,

'
_ _. g _j 4... +.& . q. _ _ _ _ . p. :.i. .

=~ -
,

.q_.

y =
, : ; i.: . .m_tW "-'

_.f, . . | f: .-- . . _ A . ._) - _{ ..! i ... . . . . . .k b ; ^^ ._ |.u. &. _'
.. . .. ;

N' |
'

j :
i . .Q ...i i

--r- d -

h / {

.

t. 1 -.f f.' i,

_ _ _ _ . ._ I .. .h_ a. . . _2.. . p.. _ . - ... :.c . ;.__

'
'[ -

. ,
- .a .qg .,4.. .

. . . . .w ._
-

6 ! .:
'L.-

. l .M -- h'
- . , _ -

- 2
'

,
-

- !
-

-i j:-
.. ,

.! .,
' . f:.

. . ..__
.i...,.... _, .i

' : .7' _ ._4..-. ;._ _ _ + .
-

..
-

? ;. &%0 eay . ' -
'

- ...r. \.--.. p-'

_'
. . .

.|
- --

1
' . , . . _

-

:

_" r . iioMqt lah t--1' j. |. . __r. . .

..

.. . . . . . . .

. .. : j J . __ _ (_ . -. _ . .
;

.. ... f. LDM .. '-- a..u
- m3 De h e..gr-g y ; i .M i

_ . , . . ,

.i . . i: H ;

." p._jd, b Wai .. vi
'

,[' - |- .i

..

. ._ p" _d. .i . :. @ 3m
g-'. ''

.i ' ' h. .ii
'

2:" Gi;_ . , .

1_. -i- "'i i ' : !'i-C 4 RJq dd- I/ !. 4
'

i-] .
. .i i( i 7

*

--{ :
.

[. ' l,
.- , i ! --t- 7i.

:i-. , .

7- 3- ,.- . . . .
7_ j. .e g.Q. . . . .|,

- ..
+

+ Mi.J. .._.j_...:. . - . .. f f..{... L . .. -f '' ;..
i ! - c ! ;. :: : i- .!.:i

..

.! . _. :.r- .. 4 _9 9 --. .
t

.

.r . _ . . . , . . . _,6_ . _ . ._ . . . ' . _ ..!
. . . , _q_ ..

, , .

.

. .h | _ . . . _ .. . , . . _ . . .;_. - __.
8 .:"I ,. .L.L . ._ ...;_

,. .m

il
_

. . . _ : ;_ . - . . . ..; - . _ . ___ a. _ _ . . . _.:.,__. -

.y . .r.
n

, -

. .,
,

'~

.u _. .. } f .

j 'i 4 ]..*i... _.| i
4

i
_

, .. . . - .+.
..,_ q. ,i .,; g 4.-

?i. -i .. r: . t t- a .;- . , + s.!. c.
Ayg w g go,,,,, m.g:_ :s a

- - a e s
.. .. t -i i . . m .y

- ;i__i_
'

_ .; . . .

I(%p.m.._4 ,. p.. o4.h ekete| dwim_guert.smar'
-

- f.. . a. - ! I'h '

'.
:-

.

._.;. ._.u.. . :.; . , . . - .: ._ ..l. - - L - .
_. :_J. _.. . t

1* s

e
. . _ . _ .

' -

[. - g | ., ; . . . [. - .; . | j.- . .;-:
*

. I

.+t . . . e . ' . gggg.

3
- -- .-- :- o.

a . . . r e.: e.
. .+ .m _ _. .. .. . . . = . _ . . . _q .__..g . g,., g, g,, , ,,,,. ,7 y_,

no mm up.n_ __: .

. one er.se .e p==== me ;__, M.
_ : .- . ).

. . , .:.

2. ( g '' . . . , . _ __..:.

.* % R988UM f W 88N8 i . -9'6 -

m , m emma
L.a}pramsa, a 4 pie. as, e

- .. .



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

.

STAATLICHES MATERIALPRUFUNGSAMT|

NORDRHEINcWESTFALEN
f
- TRANSLATION

I
.

.....,.. .,,~ . ...........io m.4. . ..

Laboratorium Prof. Dr. Berthold
Postfach 160

i347Wildbad1-

m FILE 23 1048 3''81 ointcT olas. 4502 M Dorunund. Fay 11, 1982

|

Orienting Snall Fire Testing in Accordance with DIN 4102 Part 2
Your Letter of November 12,1982 - bi - mu

Gentlenen,

an ordered, the test specimens (not radiators) delivered on 11-15-81 and en
12-10-81 vere subjected on 12-11-81 for the 1st test series to an orienting
fire testing in accordance with Dill Standard 4102 Part 2 (Septenter 1977,

'
Edition).

Please find the results of the testing in the test report enclosed as an
attachnent.

This report is prescribed for your own orientatior. only. Fontarding of the
test results to third persons is not allowed, since publicity hereof can
give rise to misleading conclusiens.

A bill vill be forwarded later.

Very.truly yours,
By order -. g.,, g* c.

/ 8["MIP.1 'tJ (r< W.4 ,1 i *\iv L |

+k #g
YDipl.-Phys. Uberall

3

%im.+$

_23 Enclosures

e
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Anlage 4 zum Schreiben vom 11.05 1982

._

i Probekbrper Mr. 4ig

!

-

E x
-

i

N: .-
-

7 % |xP
s

-

|
/\,1 /'

/g' :::'s/N I|,/\ /
I sL '//

! \ | //-

s / Y J-
2 1 / '% /,

\ $ $ / O b /
i :e / e /

/ %* = -

1 E 2 -- .NLLm
2 2 7- -

,

g - 4 .%p_ Z _

} 3 / /'

/LE //' |
'

f :='.=$[/'I / /

N I /
' /

I[/y] ! / '

/f |i |.WI* ~

: W/A i *

i 'd'MI\ N-

s

\: A'

*
y

"
laboreferium PROF. DR. BERTHotD. ; ' | ,,_ j,'y g f

, , . , - , - . . . < ..7. . ,,

| *
z -,, u-.

I 8'I Stabstrahter P N08 -100

_

- _

- . ._ _ __.



=

Anlage 5 zum Schreiben von 11.05.1982 Frobak6rrer Nr. 4

| | 4 as . =
' ~ g

I I -

N. ' ''
8 I L 4
1 ENI' I I*

PTT , I* - +: 4 'b-
*11- % i ( ; .:

g+.
E

.

NI#g . L4- 1 :
' ' -

! i ! . . ,' ' . - iv'.L. !l!{ l
'

,

'

$ U,
.

-
,

, _ . . _

' ''

| ) w -

. [' g / Y} , i }
*

~
.

' '

q ',
-# I I '

- t %% %. s
.

* |
-

p'E
.ss . . . . . .. ..

I %. i 4| . (i Ns3 4 | | !
-

;:
; . fas s .-

.' ; : CN 1 E$ .t
y -O -

i t. e <
, .

'

,

'

O f i ;4: : ! m | g
'

.

| : i k,vb).-'
.7, A

- *'

1

. t w 7.-.; s

1 II) { h}
. --

'

i
'

i
| ,. ; , ty .

s as . I V.s

s s .
*

s
tg*

|
_*

{
' '

! ft : : i i w *g -
M|itt

*

#.

__f O_M
:#4 ! ;

'

s
,

gt{ I W 6 1 | | 8#! I
'

'

| t 'FN 4
w. w w

I'| - j i . w , |,t ' i, | %'
' ''

| to 4 ' '

. . . _ . - - ,

'

. e

I !

h(-h--Si._/,, i_t
' ' I 1

I h 1 * *4 I
.

:
' ' ' w,

'|
'

: h !..

. $lI ( ~ 't) ^~ "" FM""*~s
u u * *,, ..

,-
s

,

Y., ~2"
. gd

w
I

-

d.e # I

f -- *
t -~~' Sit- .. soy _ ,

d1 !. ;# : l' I|.
s. . . ~

b! =[ +
' s #

- y 1 il d~ =
, <viw : ", g ' .

d g,, Y .
N*= -.] h a.dN J g 4 6

-:
i 7 _ * l~

B .
6 g I. . l, . ; %g !

j gi
'

i -- A_

{$ ' Pa'*V*E *'"# -Y , ,y k & y ,, /5 ''Y2*/'S*'"'J'4''0( f| |

| 4 (4 %p p
= p

j9 re 4l4
| N, A ** 4n g i .
,

4 N ;4. _ .
' w=*m.9IHint1; ffJjg g,, aa.

Q fn/Mt) y:HNrigfy] Laboratorium PR0F. DR. BERIMCLO :
.

.
,, .,mp

Q>
**! N Mt ifffI sur w.wmee - ses.ar..ie ,;, .,v,,,, ,,; -

4 rui.e
k* $$ $///$6fd* e^ S*** *f * 't

$$ E *I N Sb 1b|!!
*

, , . , , . . . . . , , . +p 2$CR - 19/.

1

)

: !

|
1



__

TECHNICAL TRANSLATIONS INTERNATIONALo INC.
.

Attschment 11 to 1ctter of May 11, 1982_
.

m

For the test, test specimens 1 to 5 were mounted on a U-shaped bent sa:ple
holder of 2 mm steel sheet, St 37 (400 x 90 x 70 mn) (see Fig.1).

Test specimens 6 to 9 were screwed or plugged into a solid mounting (25.x
12 x 995 mm) of St 37 in the holes provided therefor (see Fig.1).

The' test specimens, including their mountings, were inserted in a small-

test stand per DIN 4102 Part 8 (Draft) for the test.

The test stand was heated up in accordance with unifom te=perature curve
DI2' 16102 Part 2. The temperature was controlled according to measuring
points No.1 and 2.

The test arrangement and location of the measuring points, as well as the
location of the test specimens, may be seen in Fig. 1.

.

.

4

.

transistsens free Technscal and Commercial afethaene, Bu19erlano Csech, Densshe Dutch, trewho German. Italian,
Batmo04ene Nilske heteguese, Meno Anasten, Sesho-Creatlano BJeveaban, Sper.ssh. Anedtsh, and Okrasatan
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Execution and observations during fire testing on 12-11-81
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TECHNICAL TRANSLATIONS INTERNATIONAL. INC.
- Att9chsent 14 to 1sttcr of HIy 11, 1982

Observations during fire testing:.

)
Observations

t

0 Ignition

20 The side of the rod radiator turned to the fire exhibits - as the,

-

color indicates - considerably higher temperatures than the recain-.

ing radiator

30 The radiators are slightly deromed.
45 The support plate for mounting the rod radiator is deromed.
60 The tenperature on the radiators rises. The initially red colorir-;

becomes progressively ever brighter.
125 End of fire testing.

Observations after fire testing:

The sample holders are heavily oxidi::ed.

The surfaces of the test specimens are only slightly oxidized, those of test
specicens 4 and 5 on the burner side somewhat heavier.

Neither by the naked eye nor with 40X magnification can external cracks be per-
ceived on the test specimens. Investigation by means of the dye penetratien
method also produced no signs of crack fomation.

.

t

\ n - >. >.- u ~ ~ .z --. . m m, m. .. . c ,,s., u,s u.
. ~1,. ,m, c.->. ms .>. .. . n.m. . u.u...t
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Attach =ect 15 to letter of May 11, 1982-

3
PRELIMINARY TEST / BLANK TESTS

TEST NO.: DATE: 12-11-81 |

' |
TEST PIECE NO.:

.

TEMPERATURE MEASUREMENT RESULTS SHEET 01
-

(INCREASE OVER INITIAL TEMPERATURE IN K) |

MEASURING POINTS

'

TIME 01 02 03 04 05 06 07 08
(MIN.)

005 D615 0475
010 0738 0659

015 0754 0685
020 0769 D753

025 0625 0798
030 0769 0817

. _ . . . . _ _ _ _ . . . . . . . _ _ . . . _ . . . _ _ _ _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
035 0863 0845
040 0888 Dh72
045 0877 0868
050 0909 Ob82

055 0924 D897i

i

060 0932 Ov16

.._....... ......_...........___........._....... ... .._...........
065 0953 DV29
070 0962 OY41

-

075 0974 D956 .

D80 0983 0946
085 DY96 u'//b

090 0995 DV77
1 . . . . _ _ _ . . . . . . ..-----------........ ....._........._______________1

| 095 0996- 0964

| 100 10D9 0992
10b 101b 1003

.

-

- -

_ _ _ - - _ _ _ - _ _ _



_ _

.

.

TECHNICAL TRANSLATIONS INTERNATIONAL, INCORPORATED
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'.
I

TEMPERATURE MEASUREMENT RESULTS 12-11-81 SHEET 02

MEASURING POINTS
.

*

:..

TIME 01 Di 03 04 05 06 07 08
4 tt ! N . )

110 1025 1013

115 1079 1D19

120 1U41 1026
..... ........................_.......... ...........___..............

125 1051 103h

...--- :--...........----........... ................... ... ......

i

e

|
|

e

.

1

I

(
,

*
,

m J
.

|
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Attachment 17 to letter of May'11,1982*

'T N,
'

,

TEMPERATURE MEASUREMENT RESULTS '12-11-81 SHEET 03
'

,

MEASURING POINTS
'

* m
.

TIME ~ O'9 10 11 12 13J 14 15 16

'

.

(MIN.3 '

005 0559 0433 0319
-

01 0 0716 0562 0531
01 5 0749 D616 i Ob82 -

- N -

-

0 21 0791 0693 D646
,

* s

02b 0845 D751 - 0701
%

'

N-

030 0889 0600 0742 -

........__...................... ..........i.______.______ ........
035 0918 0632 0776
040 OY46 Dh67 0808
04b D934 Db40 0808

.') Obu DY46 0875 0823
055 0963 0889 0841
060 0975 0904 0859
... ...........

. . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . _ _ _ . . . . . . . . . . . . . . . . . .
06S ' 0V93 DV27 0877

) 07D 1004 0933 0891
,

07b 1015 0947 090b
'

080 1023 0956 0915
085 1029 0963 0928
DVD 1031 0970 0930

............., ......-...--........................................
095 1037 0974 0940
100 1044 0980 0950
105 1050 0989 09b9
110 1058 , 0997 0V70

i 115 1065 1010 0980
12D 1071 1017 0986
..

.............................-----....--........... ..........-..1?L 1h43 10J7 100f

.__ .- ._ -, - -. . --
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' Attach =ent 18 to letter of May 11, 1982
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* Attachment 19 to letter of May 11, 1982
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Attachment 20 to letter of May 11, 1982-
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Attach =ent 21 to letter of May 11, 1982m
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| Fig. 10: Mounting of Test Specimens 6 to 9 after fire testing
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Attachment 22 to letter of May 11, 1982
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Fig. 14 : Test Specimen No. 8 after fire testing
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I'ATTACllMENT # 4
' ITEM # 15 - RADIATION PROTECTION PROGRAM. !

, . -,

I. EMPLOYEE TRAINING PROGRAM

A training program will be in effect for I

all employees handling or frequenting areas
where radioactive sources will be used or

stored.

The training of an employee in Radiation
Protection is the responsibility of James
Welsh, Industrial Product Manager, R.S.O.

The training program on the " Mechanics and
Physical" properties of RAM for safe use
and handling of will include the following
topic. Note "D" refers to DIDACTIC and "P"

refers to PRATICAL handling and demonstration.

(D) A. ELEMENT IDENTIFICATION
(D) B. ISOTOPE PRODUCTIONi

(D-P) C. ELECTROMAGNETIC & PARTICULATE RADI ATION
(D) D. ENERGY SPECTRUMS
(D) E. DIRECT IONIZATION

,

(D) F. INDIRECT IONIZATION
(D) G. ACTIVITY UNITS & SUB-UNITS INCLUDING S.I. UNITS

(D-P) H. INVERSE Sq. LAW
(D-P) I. TIME, DISTANCE, AND SHIELDING

(D) J. MATHEMATICS
(D) K. ROENTGEN, RAD. & REM./S.I. UNITS

(D-P) L. CALCULATING DOSE FROM ELECTROMAGNETIC
RADIATION USING 6 C.E.N. AND GAMMA RAY
CONSTANT FORMULA.

(D) M. OCCUPATIONAL EXPOSURE LIMITS
1

(D) N. SOME BIOLOGICAL EFFECTS
(P) O. SURVEY EQUIPMENT
(D) P. 10 cfr 19.

II. It is a Health Physics judgement that bio-assays
.

will not be necessary.

f' III. Film badge (whole body and ring) will be employed.

i IV. Sources will be leak tested by a wipe test on a
six month period and analyzed by a Berthold
contamination monitor LB 12108 or C depending
on type of activity.

,

V. Area wipe survey will not be necessary on a
periodic basis. An area wipe survey will be performed
if:

(a) A wipe test of sources indicates
leakage.

(b) If Tritium or Carbon 14 is used to apply
to TLC plates for testing.

VI. Areas where RAM is stored or used will be placarded
as per 10 cfr 20,203.

,

, - - -



Continuation

* ATTACHMENT # 4
* ITEM # 15 - RADIATION PROTECTION PROGRAM.*

VII. Records of inventory, wipe test, exposures,
waste disposal (if any) will be maintained in
accordance to 10 cfr 20.

.
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APPLICATION FOR REGISTRATION OF DEVICES (SOURCE HOUSINGS)

A SUMMARY DATA
.

1 Date of Original Submission - April 16, 1984

2 Device Type;

*

The device is a lockable shielding unit for either
Cobalt-60 or Caesium-137 sources, used in level gauges..

3 Model

The basic internal design remains essentially the ,

same for all units - as far as general construction,

is concerned. The outside of the device or
source holder will vary from one installation to another.
This would also apply to the method of mounting the
devices on the equipment.

In view of this type of construction, we feel that
there is really only one model type and this is typically
shown in drawing no 21157.001 Actual model numbers
will change with the type of installation eg length
and diameter depending on source activity.,

i

4 Applicant
i

Berthold Instruments
136 Bradford Avenue
Pittsburgh PA 15205
USA
Tel: 412-922-2635 T1x: 812527

4

, Berthold level control equipment will be furnished'

through us. We are not a manufacturer of this
equipment.,

For additional information, please contact at the
above address:,

; Mr A McCabe - Managing Director
, Mr J Welch - Assistant Sales Manager

5 other companies Involved

The devices (source holders), are manufactured either
directly by Berthold or under the supervision of Berthold.
Berthold's address: Laboratorium Prof Dr Berthold

Calmbacher Strasse 22 Postfach 22-

D-7547 Wildbad I
West Germany, FR
Tel: 7081-3981 T1x: 724019

,

1- -
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.

Other than the user companies themselves, the only
other companies would be the freight companies
involved and the freight forwarder.

6 Sealed Source Model Designation

a) Types: *

Cobalt 60 solid wire in a sealed
(rod source) stainless steel tube

.

Caesium 137 glass pellets of caesium*

(point source) in sealed capsules which are
in turn sealed into a stainless
steel tube.

Cobalt 60 solid wire in a sealed stainless
(point source) steel capsule

Caesium 137 glass pellet in a sealed stainless
(point source) steel capsule

b) Model/ Drawing Number:

Cobalt 60 according to drawings P-2608-100
(rod source) and P-2608-101, copies attached

as Appendix 2

Caesium 137 according to drawings VZ-287 and
(rod source) SK-1208, Appendix 3

Cobalt 60 according to drawing P2602-100
(point source) copies attached as Appendix 4

Caesium 137 according to drawings P2623-100
(point source) and 2645.100-000, Appendix 5

For further details please refer to the individual
source applications of December 10, 1982 which are on
file in your office.

7 Isotope and Maximum Activity

a) For rod sources:

Cobalt-60 maximum activity 50 mci
Caesium-137 maximum activity 500 mci

.

b) For point sources:

Cobalt-60 maximum activity 200 mci
Caesium-137 maximum activity 1000 mci

2- -
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.

8 Leak Test Frequency

A six (6) month leak test has been done for all
sources at the manufacturer's plant.

;
.

9 Code "D": Gamma gauge to measure and control
levels in all types of vessels.

.

10 Custom Device-

Inasmuch as the essential construction of all these
devices is the same, especially from the standpoint of
overall safety, we feel that these units should not be
classified as custom devices.

11 Custom User

We feel the classification should be that of non-custom
user.

B DESCRIPTIVE DATA
i

1 A distinction is made between two (2) types of shieldings:

a) Shieldings for point sources

b) Shieldings.for rod sources

to a) The shieldings for Co-60 and Cs-137 point sources
are identical.

The shielding consists of a lead filled casted
housing.

The source capsule is fastened in the middle of
the casted housing with an adaptor so that even in
the extremely remote case that the lead melts and
runs out, the source is fastened to the casted
housing and will not be lost. In front of the source
is a lead filled cylinder with an off-centre drilled
hole. This is attached to a spindle which is in,

turn connected to a locking handle. By turning the
handle, thus the cylinder, through 1800 the radiation
beam can be closed.

"Open" and " Closed / locked" are clearly marked on
the back of the shielding.

An automatic locking system in the form of an
air motor, can be fitted as an option. The positions
" Closed" and "Open" can be safeguarded by a safety-lock.

i

- 3 -
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i

1

)
i

to b) The shielding for rod sources consists of a lead
'

filled steel cylinder on which, to the left and
to the tight, rectangular steel constructions are
fixed. The left rectangular steel construction
is filled with lead. The three units are held

I together with a rectangular flange from above and
below.

The lead filled steel cylinder has a centrally
drilled hole, to accommodate the rod source, and
a radiation emission slit vertical to its axis.-

By turning the steel cylinder through 900 the
radiation emission channel can be closed.

The positions " Closed" and "Open" are clearly
marked. Both positions can be safeguarded by a lock.

2 Labelling
i

Each device is furnished with a label on the outside
j surface with the standard rad.ation symbol and the

word " Radioactive".

Additionally, there is a metal name plate which contains
the following in fo rma t io n :

)

International Radiation Symbol-.

1 Word " RADIOACTIVE"-

Source no (which incorporated the sequential-

manufacturing numbers, the month of manufacture
and the year of manufacture).
Activity-

Nuclide (source material)-

Precise manufacturing date-

Thickness and kind of shielding-

Dose rate at 1m (40") distance-
3

"

other specialized informatior about the device if-

required.
'

Name and address of the manufacturer.-

3 Diagram

A small drawing of a typical device is shown, for both
! point and rod source shieldings, in drawings PB 2199-002,

! and 21157.000-001 respectively.

4 These devices are mounted on various kinds of vessels.
The units are tightly sealed to prevent the intrusion of
dirt, dust, smoke, water and aggressive atmospheres..

If, during an accident or fire, the temperature increases
casuing the' lead to melt, the molten lead cannot escape
because it is completely surrounde'd by a steel shell.

,

4- -
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I-

; 5 Supporting Details
i

Drawings showing detailed characteristics of the device,;

including the source and source housing, are given in
drawings PB 2199.002 and 21157.000-001,'-

Appendix 1. The source housing for both Cobalt
i Caesium are shoin in the drawings in Appendices 2 and 3.
| A drawing of a typical installation is shown in_the'

| application for the sealed source (Cobalt 60), Appendix 6.,

: -

C HEALTH & SAFETY DATA
,

'

1 Safety Analysis Summary

The basic construction of both types of shieldings'
consists of a heavy outer steel container, the inside

| of which is filled with lead. The sources.are secured
j in'such a way that'even in the highly unlikely event
; that the lead becomes liquid, due to an accident,

the sources will not be lost.;

I

; The lead.itself, cannot escape even if molten- - as
i the container is completely closed. This permits full

radiation protection, even if the temperature is higher
j than the melting point of lead and the lead has been
j turned to liquid. The outer. steel' container is also

sufficiently strong enough to withstand the expansionj
'

of the lead at the 400-500 oC range. The overall!

! construction of these units is such as to maintain full
f containment integrity.
1

:
1 2 Manufacturing and Distribution Controls
i
I

j a) Qualitiy assurance and control:
i

) For each device, on completion of manufacture, the
j controls are tested for function and the entire
j unit is then tested for radiation leakage by a
'

radiation survey meter. Checking of the source
; has been fully described in our application for
! Cobalt ~ and Caesium sources and as stated therein
| and are under the classification specification
! ISO / DIN C-65444which has been met.,

Leakage and wipe tests have demonstrated a removal.

of less than 5 nci.

i b) Description of Lab Berthold's recommended'
maintenance, servicing and testing requ'irements
for use:

.

! Maintenance on the device or source holder is not
required. Maintenance.of any externa 1' features such

,

l

| 5--
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as the air motor (if present in an automatic system),
can be done safely by the customer's maintenance
personnel, however, who would be doing such work,
would be given instructions in general radiological
safety procedures, as well as specific information
on the Berthold equipment.

When the device must be moved or replaced, the
shutter is turned to the closed position.

The exchange of radioactive sources will only be-

carried out by Berthold or one of its authorized
subsidiary companies. If the source is delivered
in a transport shielding, the exchange will be
carried out as follows:

i) Point source shielding

- open safety lock
- locking handle turn to " exchange" position

(this is situated between "open" and
" closed")

- unscrew at ptor and lift out source
- unscrew ca suler
- screw on new source capsule
- replace and screw adaptor in again

set locking handle in required "open"-

or
" closed" position

- relock safety lock

ii) - remove the upper flange by loosening
the 4 specified screws.
remove the flange on the shielding-

cylinder
- take out the decayed source

install the new source and replace the-

disassembled parts (flanges)

In both the above cases the old (decayed) source,
is then put into the shipping container and returned
either to the Berthold company in West Germany or
given to a commercial nuclear waste disposal company.
The time required to handle the unshielded source
in the above procedure, is approximately one (1) minute
or less. Whole body exposure: based on a time

'

exposure of 1 minute and an average distance between
body and source of approximately 1/2 meter (18"-20")
and a maximum source s trength o f 50 mci, the whole
body exposure can be calculated to'a value o f 4. 5 mrem.

iii) Leak testing:

The construction of the sources is such that
under normal circumstances, replacement is not
required more often tnan the normal half-life

6- -
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of the Cobalt source which is approximately
5 years or the useful life for caesium sources
which is approximately 10 years.

In the event that the ambient temperature of
the source exceeds 400 OC (752 0F) it is
recommended that the source be replaced. For
emergency procedures, where the shutter is no
longer operable, the source must be removed by
specially trained personnel and the housing
removed for repairs.-

c) Lab Berthold's instructions to users:

For general instructions in radiological safety,
instructions are shown under the title " Instructions
for R,adiological Protection" in Appendix 7

a certification of the sealed source leakage-

and contamination assay is supplied with each
source furnished.
instruction for the safe usage for the source-

and device will also be supplied

3 Lab Berthold's Safety Analysis of Device Review

a) Safety analysis:

Construction is such as to provide sufficient
strength to withstand all normal operating con-
ditions. The design is such to maintain container
integrity, even under adverse conditions.

b) Prototype testing and evaluation:

Inasmuch as a large number of these units are
in operation throughout the world, our experience
shows that the construction and safety of the
units demonstrates their durability and long,
trouble-free life.

radiation isodose values are precalculated-

and are given in the technical data sheets
supplied for each installation. On request,,

additional special information can be supplied,
as for example the data sheets shown in Appendix 8.

.
- the devices can be safely operated by persons

not having had training in radiological protection.

5
The re f ore , based on the above, the exposure limits
under normal handling conditions will be far lower
than the values given below:

7- -
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! whole body, head and trunk, active
blood forming organs, gonads

; lense of eye 0.5 rem
t

hands and forearms, feet and ankles,
; localized areas of skin average over

2areas no larger than 1 cm 7.5 rem
i -

other organs 3.0 rem
*

Under accidental conditions, even involving the.

direct handling (using tongs) of the unshielded
{ source for a short time, the total exposure is well

under the limits set in the table below:
i

j.
whole body, head and trunk, active
blood forming organs, gonads,

i lense'of eye 15.0 rem

j hands and forearms, feet and ankles,
localized areas of skin average over

2| areas no larger than 1 cm 200.0 rem

| other organs 50.0 rem
!

c) Additional information:

No additional data should be necessary,

j
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.

INSTRUCTIONS FOR RADIOLOGICAL ?ROTICTION
.

.. .

'

~ The-inexpert use of radio-active substances may lead to-

excessively high doses of radiation which, in the extreme

case, can be detrimental to the health of a person. To

minimize the risks involved specific tolerance dose

values have been stipulated internationally. To ensure
'

their proper ~ observation tha use of radio-active substances

in the Federal Republic of Germany is subject to the

Strahlenschutzverordnung (Str1SchV) dated October 13, 1976.-
.

'According to these statutory provisions radio-active.

i substances must, with a few exceptions, only be used after

an official approval has been given. An important pre-

requisite for=this approval being given is-the appointment

of a Radiation Safety Officer unlessthe holder of the

approval as the person responsible for the radiological
.

protection possesses the necessary expert knowledge.

The function of the Radiation Safety Officer essentially

consists of making sure that the radio-active substances

are handled in an expert manner, the provisions of the
I 5 approval fully satisfied and the relative points of the,

'

Str1SchV strictly observed. .

. .

To meet the demands made on him the Radiation Safety *

Officer must be fully up-to-date with the latest.

requirements of radiological protection and possess,

adequate' knowledge of both the legal and technical
requirements of radiological protection to take the

decisions' expected of him.
-

t

4

>
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:
- 1. Tvues and Frcrerties of Radio c.ctive Radiation .
.

*

1.1 Alnha radiation involves particle radiatien (alpha-

particle = ionized helium nucleus) with a relatively
large mass. Even at high energies the material ,

penetration capacity is so small that, for instance,

it can be completely shielded by paper less than;

0.1 mm thick. Maximum reach in air is approximately

5 to 6 cm.
v

1.2 Beta radiation likewise involves particle radiation-

:

(beta-particle = electron) but with less mass. The
,

penetration capacity is accordingly larger than for
,

alpha-radiation. The penetration capacity also depends
,

on energy and is roughly inversely proportional to the

density of the substance. Maximum reach in air can be

up-to approximately 10 m. In paper it is 1 cm and in

aluminium approximately 0.4 cm. If beta-radiation is

suddenly braked due to its impact on a heavy element

secondary radiation will result. This " Retarded

I Radiation" is one type of I-radiation refermdte as
I soft gamma-rad $ation.

f.e

x 1. 3 Gamma radiation involves electro-magnetic waves

; radiation (such as light) at high frequency. In. .

'
contrast to particle radiation no maximum reach can

be given. Since the quantums have no charge and no
;

rest mass they have no pronounced interaction with
'

"
'. other materials. For this reason, gamma quantums

have a relatively large penetratio^n capacity. Inter-

actions with other materials are due to the effects

of photo absorption, comptone scattering and pairing.

[ Depending on the energy of gamma radiation these

effects appear to a varying' degree.I
,

$
'

-3
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1.4- Neutron radiation, not unlike alpha and beta

i radiation, involves particle radiaticn. The parti-
"

cles are neutrons, i.e. electrically neutral-

,

~

nucleus components. Since they have no charge they
'

readily penetrate any substance. The interaction

with material primarily depends on the energy
,

(velocity) involved and is based on the scattering
of atomic cores and absorption (intake). 'dith fast

neutrons those scattering processes are predominant
which develop according to the laws of the elastic.

shock known in mechanics. Since the neutron has.

roughly the mass of a hydrogen core it is substan-
,

tially scattered on heavy elements without suffering-

a major loss of' energy. However, upon the impacti

'
j with hydrogen cores, it will discharge about fifty
i percent of its energy so that after a very brief

< . , period of time (after approx. 18 shocks) it is
.

y, retarded to a low (thermal) velocity which corre-

/ sponds with the Braun molecular movement.

:

'r . -

'

2. Dosimetric Evidence
.

-

onization chambers, Geiger counters / halogen quench
.

Geiger tubes and scintillation counters are the more
,

common detectors for documenting alpha, gamma and
"

neutron radiation. Radiation measuring ins truments
*

for the most varied applications such as dosemeters
are commercially obtainable.

Since alpha and beta radiation have a low penetra-
tion capacity only the radiation windows of the

detectors must be accordingly thin. 'dith alpha and

-4-
'

. .



-c_
.

beta radiation detector evidence is produced by
the filler gas in the counting tube bein,g icnized
or a scintillator being excited to emit light.,

,

,

With g=~ a radiation evidence is produced by second-
ary electrones being directly released across the
detector walls or a scintillator being e:: cited.

Neutron radiation, too, is only indirectly evidenced.
Fast neutrons are retarded down to thermo energy by
means of moderators (hydrogen cores such as prevailing.

in paraffin or plastic) before being measured by .

detectors which contain a strongly neutron-absorbing
*

element such as boron or lithium. In personnel
dosimetry measuring instruments are used which

accumulate the radiation dose receivedEnd which are
evaluated at more or less long periods of time.

In film dosimetry the blackening of photographic
emulsions is utilized to determin the radiation
dose received. Film dosemeters contain a film in
a cartridge protected from the light. The cartridge

'

has a number of metal filters. From the blackening
generated behind the various filters the exposure
dose and the" radiation grade"can be told.

Glass dosemeters contain a silver-activated phos-.

phate glass contained in a capsule. Depending on the.

degree of radiation exposure more or less strong
, fluorescent centres are generated which, upon eval-

uation, are excited by UV light. The intensity of
the fluorescent light is proportional to the dose

received by the glass.

-5-
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Focket dosemeters provide direct reading of the

dose received. They consist of a small electromdter

'
whose cross-wire is'made visible on a scale thrcugh.

"

a magnifying glass. Focket dosemeters are charged
by brief connection to a voltage supply and discharged.
-in accordance with the radiation dose to which they
are exposed.

3. Imoortant Terms
.-.

3.1 Activity

'

Radio-active sources are substances which decompose
as a result of nuclear processes, emitting radiation

quantums. The number of emitted radiation quantums
per time unit is referred to as activity. More

recently, the unit of measurement is the reciprocal
second (1/s - S~1) indicated in Becquerel'(Bq)
(1 Eq = 1 disintegration /second). Another unit of'
measurement is Curie (Ci) which is equivalent ,to the

10activity of 1 g'radimu with,3.7 x 10 disintegrations
-

, . , per.second. From this the following conversions can
' '

be made:

101 Ci = 3.7 x 10 Bq or,

61 mci = 37 x 10 Bq (= 37 KBq)

3.2 Dose
,

.

3.2.1 Energy dose

The effectiveness'of radiation depends on the energy.

dose, i.e. on the radiation energy imparted to the

-6-
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radiated body related to the mass cf the radiatad
'

,- volume. The unit of =easurement nowadays used is,

~

the Gray (Gy), one Gy being equivalent to the energy
dose corresponding to the energy of 1 Joule.per 7.g.
Another unit of measurement is called Rad (rd) which

*

is subject to the following conversion:.

1 rd = 10-2 J/kg = 10-2 Gy
.

3.2.2 Dose eouivalent,

-.
,

Even with the energy dose being the same ionizing
rays may have varying degrees of biological effec-
tiveness in' the body tissue. To assess this varying

,

biological effectiveness for different kinds of

radiation the quality factor (REW factor.= relative

biological effe~ctiveness factor) is used.

The energy dose multiplied by the quality factor
,

gives the dose equivalent which is more recently.

indicated in Joule per Kg (must not be indicated in

Gy since this term should exclusively apply to the
energy dose). The dose equivalent 1 Joule /kg may
also be expressed by 1 Sievert (SV).

*

1

In addition to this, the term (rem) is used which .

expresses the following relationship:

1 rem = 10-2 J/kg = 10-2 gy
,

By assessing the energy dose on the basis of the
quality factor it is possible to compare and add
radiation quantities of different type and energy.

-7-
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The following quality factors apply to different

types of radiation:
-

.

-

-

Alpha rays - quality factor = 20.

Beta and gn- a rays - quality factor = 1

, Neutrons, depending on - quality factor = 3 to 10')
energy

.

*) Note:. If the energy is not known invariably use
' ' - a quality factor of 10 to provide caximum,

safety.,

3.3 Dose rate>

Jj
.

The unit of measurdment for the intensity of radiation
,

i,. '; is the radiation dose per time unit expressed in dose
ik rate.

, . -

t
dose'

Dose rate =

. :. .

'.V

O''
Q.f .

The dose rate is normally given in hours expressed in
.' e - J mrem /h.or (mJ/kg) per hour.
.-

'? The dose rate (D1) generated by an unsealed source
'

'

at a given distance can readily be calculated from'the
-

!- activity (A) provided the dose rate constant (k) for'

,

'"- the source is known.*

D1 = A . k-

, ,
.

.

i' -8-
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The following dose rate constants apply to the most
frequently used isotopes:,

.
,

.

"*" * *2
~

- ~

for Co-60 1.35-

n . mJi

""[' *
2

for Cs-137' O.35-

_ ,,

, ,

"[' *
2

for Am-241 0.0075.

,m1

.

.

, 4. Radiation Protection Measures*
-

*|
'

If the human body is exposed to radio-active radiation
'

chemical and biological processes are set in cotion'-

in the body cella which may lead to cell changes,.
'

'

damage or destruction. In extreme cases, a poor blood
i ' count, skin burns, eye or gene damage may be the

,

*

results..

. .

'
'

To exclude detriments to the human body with a degree
,

of probability bordering on absolute certainty, the
,

,} annual maximum dose allowed for different groups of
. persons has been agreed internationally. One of the
first and foremost demands is that every unnecessary

.

exposure to radiation should be avoided and that
,

measures must be taken to minimize exposure in the

handling of radio-active substances.
.

The radiation protectures to be taken can readily be
derived from the for=ular for the calculation of the

radiation dose.
*

:

_g.
'

i

-
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The radiation dose (D) depends on the activity of"

the source (A), its dose rate constant (k) and the-

'

distance (a) from the source, the radiat' ion time*

. ,

(T) and the weakening factor (s) of an existing
shield.

>

A.k.T
. D=

2a s.,

.

Since "A" and "k" are given the above formular
'

involves the following possible radiation protection.,

,

measures:
-

.

a) Increasine the distance (a) to the radiation.

source, i.e. the distance between the source and

the body.-Since the dose rate (just as the light)
*

follows the square law, doubling the distance
~

means reduction in radiation intensity to one

quarter. -

b) Shortening the duration of exuosure (T). The time

as a linear effect, i.e. doubling the period of

exposure me'ans twice the radiation dose.
f
i- ! c) Use of shielding with a high weakening factor (s).

This has an exponential dependence on the product-

,

from thickness and density of the shielding ,
material.

With the help of these measures it'is possible to
prevent operating perso,nnel, under normal operating
conditions, from an exposure that exceeds the limits

given by the legislator. A careful approach, reducing
the exposure times to a minimum and keeping a maximum

-10- -
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possible distance f5cm the source can all help to
-

reduce, in practically all cases, the expecure to
below the film dosemeter recording li=it.,

,

5. Functions of the Radiation Safety Officer (SV) and
the Radiation Safety Steward (33)

.

According to para 29 of the StrlSchV, the hold'er of
the approval has to be the Radiation Safety Officer.'

'

Since he cannot normally perform the radiation -
,

protection functions himself he has to appoint
"

in writing a Radiation Steward and authorize him*

,

accordingly. The position of the Radiation Safety
Officer and the Radiation Stewar'd are stipulated in
para 30 of the Strahlenschutzverordnung and the
obligations are given in para 31 of the Strahlen-
schutzverordnung.

In addition to the General Radiation Protection
Principles (para 28) the following more important-

obligations apply:

k 5.1 No process involving exposure to radiation shall be
carried out prior to the respective approval being

*

given. The prerequisites for such an approval are.

st,ipulated in para 6 of the Strahlenschutzverord-
nung. As a rule, the fhetory inspection office and,
in.the Free State of Bavaria, the environmental,

control office of the land are the authorities
concerned (see enclosure II). Insofar as the

mining industry is concerned, the respective
chief mine inspectorate is concerned.

,

*
,

-11-
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5.2 The quantity and type of radio-active substances
used must not exceed the scope of the aoproval.

5.3 The requirements specified in the approval must be,

strictly observed.- -
,

5.4 The_ installation or incorporation of the radio- i

metric measuring instruments has to be monitored.

,Important note: During the installation make sure
1

that the work shielding remainsI -

closed to screen the active
radiation bundle. The source murt
not be removed from its shield.-

Strictly observe the requirements
specified in the approval !

e

5.5 Where control areas are to be observed these must*

be marked off and identified.
5.6- The persons working in the plants sections concerned

-

have to be informed and instructed accordingly.

Main items of'information:,

'

- purpose, set up and function of the equipment
1.g - dose rates
{ -- radiation protection areas '

- - possible' detriments and their external symptoms
. . . -

s.
-

y. - prevention of unnecessary radiation exposure .

''

5.7 In special cases written instructions are to be
-

,

issued. These instructions must consider the
, specialities of the plant concerned and may, at.

the same time, be used as a basis for informing
, and instructing the operating personnel. '

>

-12-
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~.}
5.8 consideration: cust be given too and cea ures

{ taken for situations arising from accide;; or,

-{ .- catastrophes (such as fire, explosion)..
, ,,

Es
k 5.9 Radio-active substances cust be protectei from[ misappropriation and unauthorized person.. This,

v, applies in particular to radio-active scirces
.~ -

temporarily not in use which cust be sto:ed in,

protected rooms or containers.

( 5.10 ' Radio-active substances no longer requirei are'-
.

to be returned to a state disposal for r dio--
.

active waste or to the supplier (para 47 Sf the
t

, Strahlenschut verordnung)..,,- *

2
is Enclosure I includes a list of all obligstions

- q,
,

, incumbent on the radiation safety office 2 and
radiation safety steward as specified in :he. . . ,

i
.f Strahlenschutzverordnung).
f 4

>!'
-

.. .

.. - 6. Permissible Radiation Doses-
.. .

'('

6.1 Occuuationally not exuosed versons-
,

-

Persons and, more particularly, members c: the.
,

*"
plant which are not occupationally expos ?d to

.

radiation must not exceed an annual dose of 0.5%

p- rem if they work in a monitoring area add tcent t' ,

the control area (para 51 as well as enc 1)sures
and X of the Strahlenschut:verordnung).-

-13-
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6.2 occurationally exuosed eersons in the catercrr 3

' '

Personnel whose annual dose is higher than 0.5 rem-
,

- but less than 1.5 rem rank amongst the occupationally_

exposed persons in category B. The body doses are to.

be recorded but no medical examination is generally,

required (para 49).,

'

6.3 Occuuationa11v exuosed oersons in the category A-

'' Persons whose annual dose exceeds 1.5 ren must be.

,

classified category A. The maximum permissible
,

radiation. dose for these persons is 5 rem per annum.
,

The personnel doses are to be determined by means
of officially evaluated dosemeters. A medical

examination once yearly is essential (paras 49
and 67).

.

7. Radiation Protection Areas.

7.1 Barred areas
*

(. ;- These are areas with a dose rate higher than 300

mrem /h. These areas must be secured to that no body
can enter them unchecked, not even with parts of

.

the body. Entry is only permitted under specific

conditions and if there is an absolute need for it.

The body doses must be recorded and the personnel
,

do'ses measured (para 57).
.

Important note: These areas are restricted to the

active radiation bundle. If it is

possible to reach into the area,,

the area must be guarded accordingly.

,; -14- ,
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7.2 Control areas
,

~

These are areas with dose rates of equivalen: to
or larger than 0.75 mee=/h. control areas cus; be

- marked off and provided with a radiation warning
sy=bol and the addition " Control Area" (also see
DIN 25 430). Er.try to the control areas 'is only
allowed for carrying out specific operations. The
body doses must be determined or the personnel doses
measured. The authority concerned may grant exceptions
if it can be proved that the whole body dosis will not

*
'

exceed 1.5 mrem / year (para 58).*

1mportant note: DIN 54 115, sheet 1 point 5. 3. 6

provides thag in scall areas in which
whole body radiation is-practically
imposrible, the regulations for con-

trol areas such as marking offand
identification may be dispensed with.

7.3 Monitoring areas
.

. . .

The plant monitoring area. starts at the control area
I with a dose limit of 1.5 rem per annum where an-

individual stayisin the area for 40 hours per weak*

(which is , equivalent to a dose rate of 0.75 mrem /h)
and reaches to a dose rate of 0.5 rem per annum for
a theoretical stay of 8760 hours per annum. Measures
must be taken to ensure that persons will not be
ex' posed to a higher dose than 0.5 rem per annum
considering the actual visits in this trea.

3 The' external plant monitoring area follows the plant
monitoring area and ranges to a dose lir.it of 30 mrem

.

-

15-
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per annum. Measures cus; be taken to ensure that

persons in the external plant monitorin,g area will-
,

'

not be exposed to a higher annual dose than 150-

n.re=/h.
.

8. Physical Radiation Protection Control -

Depending on the prevailing working conditions the

respective authority can specify the manner in which
*~ '

the body dose is to be determined, viz.:'

.

a) by assessment or calculation.

b) by measuring the local dose or local dose rate.

c) by measuring the personnel dose.

If the authority has not specified the manner in

which the body dose is to be determined, the person-

nel dore aust be measured. For this, dosemeters are

to be used and obtained from the land office con-
cerned. The control office evaluates the personnel,

dose from the dosemeter and informs the indenting
*

office concerned in writing.
t
'"

All results of me.asurements and determinations are
' to be recorded and to be filed for 30 years. They

are to be submitted to inspection by the authority ,

concerned.as and when required. *

Oc,cupationally exposed persons in the category A.

have to be examined by a competent doctor. This.

examination is to be repeated after the expiry of

one year. Further employment in the control area

is only permissible after a certificate of non

objection has been granted.,

,

-16--
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9. Further Reculations

*

.

9.1 Storare and custody,

'

Radio-active substances must be stored in protective
,

L rooms or containers if not in use. Storage cust be
such that misappropriation or access by unauthorized-

persons is precluded (para 74).,

l

l
9.2 Checking of sealed radio-active substances

Sealed radio-active substances are checked by the.

.

manufacturer for proper sealing prior to delivery.
They are supplied with a relevant certificate which.

| the user has to file and, upon request, submit to
the respective authority. If it is found that the

,
'

j sealing of k source is damaged or corroded or, if,

| so specified in the approval, a new sealing test

has to be carried out by an ' office to be specified
by the respective authority.

i

!

9.3 Transmission of radio-active substances-
,

i .

Radio-active substances must only be handed over or
I1'

transmitted to persons which hold an appropriate,

,

approval. This also applies to the transmission to
.

a carrier for the transport of the bource on public-

,,

roads. The carrier must be in possession of a carry-.

,
,

| ing approval unless an exemption has been granted.

' according to para 9 of the Strahlenschutzverordnung.
,

9.4 ' Recording and recorting
,

'

:

The acquisition of radio-active substances must be

notified to the authority concerned within one month

-17-
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indicating the type and activity involved and
*

inclosing a copy of the sealing certificate. An-

,

~

inventory has to be sub=itted at the end of each
calendar year (para 78, sections 1 and 3 of the
Strahlenschutzverordnung). Moreover, records cust
be kept on the acquisition and transnission of
radio-active substances. These records have to
remain in the' files for 30 years and must be sub-,

mitted to the authority concerned upon request.
.

(., , To ensure proper adherence to these instructions*
..
..

,.|:
~,

radio-active substances must only be purchased by-

'
the radiation safety steward.

' , ',.

r, 9.5 Misaourooriation of radio-active substances
'. '

- The misappropriation of radio-active substances is
'

to be reported at once to 'the supervisory authority.
*

or the authority concerned with public safety and,

order. .

,

''
c

,e 9.6 Penalties -

;

,!

{" Violations of the Strahlenschutzverordnmag (regula-
N tions governing radiation protection) are offences

,

subject to the payment of penalties. The radiation.,

*', safety officer can be personally held responsible '

'

(para 81, section 2.3 of the Strahlenschutzverord--

,

' nung).*

,

'
.

|
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10. Shieldinr
.

*

." Alphaandbetarayshavealeucapacit[ofpene-.
,

tration and can readily be shielded. As has been
said before' alpha radiation can be chielded by
thin paper and' beta radiation by a few milli =eters
of metal.,

The_ shielding effec,t in the case of gam =a radiation
*

depends, as a'first approximation, on the specific
wayht of the absorber. Calculations are based on

f
-

'

so-called half-value layers. These indicate the *

*

respective thickness of the substance which reduces
'

the original radiation dose. to half its value.

The following half-value layers apply for Co-60,-

Cs-137 and Am-241 for the more important shielding*

# materials:

Material Half-value Layer for
Co-60 CS-137 A=-2Al

Water 157 mm 110 mm 40 mm

Concrete 68 mm 47 mm 15 mm
-

( , Steel 20 mm 14 mm 0.8 mm
-

Lead 14 mm 9 mm 0.13 mm
Heavy metal 9 mm 6 mm- - '

-

(T)
.

o
,

These figures are mean figures which may vary '

'

depending on the measuring field and source inten-
-

'

sity.
.

Neutron radiation is shielded by ceans of hydrogen

containing. products such as water, paraffin or

-19-.
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,

| polyethylene. The fast neutrons can be re:arded *

by means of hydrogen down to thermo energies. The-

>.

,

' thermo neutrons are then shielded by thin cad =ium-

sheeting which has a high absorption cross-section

for thermo neutrons.,

i

As an approximate value the half-value layer for

paraffin is approx. 67 mm.
,

! With the help of the formular given in section 4
! (Radiation Protection Measures) a calculation of

the expected radiation dose may now be carried out.
*

.

Example: A source with 10 mci Co-60 is incorporated

in a shielding of 67 mm lead thickness.

Work has to be carried out.at a distance

of 50 cm*for a period of 30 minutes.
i

..

Weakening factor
d 67

s = 2 HUN =2 IT 27.6-

4

| Radiation dose-
-

3 , A *k *T ,10 * 1.35 0.5 0.98 rem-

a2.s 0.5
,

2 27.6.-
.

|
'

!
l

.

! .

-20-
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11. Ruler of Actreach .

;

;
.

.'

- - ?"om the recpective use, the set up of the measuring
equipment, the type and enclosure of the source and
the design of the shielding specific rules of approach
can be derived which help to ensure safe operation
and maintenance.

i

i

! When drawing up instructions concerning the rules of. *

.approach, the following situations should be con-
! sidered: *

?
*

.

- Installation and removal of the plant (sources must,
,

never be removed from their, work shielding).

- Measures to be taken where work has to be carried.

out in the immediate vicinity of the shielding.

- Measures to make sure that the lock of the shielding
is closed if it should ever be necessary to walk on
the container.

( - Responsibility for the key to open and close the,

lock on the work shielding.
.

. .

'

- Measures to be taken in the event of serious .

operational trouble, accidents or fire.

Positive measures must be taken to ensure that the
radiation safety steward is informed at once if the

function of the shielding or the capsular of the
1

source could be affected in the event of trouble.
He must check the situation on the spot and initiate

,' all measures to prevent any unnecessary radiation
} exposure of the operating personnel. '

_ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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co-60 rod source (Immersion Pipe Installation) 0 2/84

TECHHICAL DATA SHEET
FOR RADIOACTIVE SUBSTANCES

sERTHOLD Commission No.t

Applicants

.

1. DesertDtion of the radioactive substances
1.1 Isotopes Co-60

-

1.2 Chemical conditions Co

1.3 Physical conditions solid, wire

1.4 Design rod source, capsuled

(Q 1.5 Manufacturer and suppliers Labor Prof. Dr. serthold
wildbad/schw rawald

1.6 Quantity and activitys each Masq ( mC1)

2. . Description of the capsules

2.1 Dimensions 7 mm p, sua total length ( parts)

2.2 Materials stainless steel, shop no. 1.4548 or 1.4571

2.3 Wall thickness: 1 me '

2.4 sealings Argon-Arc = welding

2.5 Designs according to drawing P 2608 100 and P 2608-101
2.6 strain: 180/C 65444 according to DIN 25426

(3 "special form" - permit D/0037/8 of the SAM ~

,

2.7 Certificates According to the Pts-eartificate 23590.63 VI s/RA of
Oct. 17,1963 repeated seal tests are not necessary if
the source is not exposed to mechanical strain, to
corrosive substances or temperatures exceeding 400'C.

,

.

,

J. Desertption of the ehteldings (only for transport)

h source is (notalled in a lead ehletding w(th dellied hole and '

en end cover held in place by screws.
.

.

!

LABO R ATO MlU M PR O F. DR. B E MTH O LDi
0 ?w witosas t . o emony 7,n. . Phone efestme t . Yms Offette

RADIATION MEASU4iNO INSTaavugNTS Pon #NDySTRV. SCIENCE AND MEDICtNE

!
l

|
.
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Data for the shielding
!

3.1 Designs
scording to drawing

3.2 Exterior diameters approx. man

3.3 Total length approx. mm

3.4 Total weights approx. kg

3.5 Effective shielding thickness approx. mm Pb '

!
.

4. _Doserates (except in direction of useful beam):
j 4.1 In 1 m distance from the un-,

shielded radioactive sources approx. usv/h ( mrea/h)

4.2 In 1 m distance from the
shielded radioactive sources approx. kSv/h ( mres/h)

4.3 2n 25 cm distance from the
surface of the shielding approx. kSv/h ( mree/h)-

5 Description of the intended applications:

The source is situated in an lasersion pipe within the vessel which
is in accordance with the drawings of the app!! cant. The well
thickness of the (mumarsion pipe used, the well thickness of the
vessel and the enternal insulation layer act as a shielding.

The dose rate at the detector position ise
; approx. pSv/h ( area /h)

6. Whereabouts of radioactive sources which are no longer in uses

Return to the responsible national collection depot for radioactive
waste to the supplier.

Dates
o

.

; Enclosuress

Drawing No. F 2604 100
'

Drawing No. P 2600 101 .

Drawing No.

Pts. certificate 23590.63 VI s/mA

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



es-137 point source 02.84

7ECHNICAL DATA SHEET

FOR RADIOACTIVE SUBSTANCES

BERTHOLD Commission No.:

Applicants *

1. Description of the radioactive substance:

1.1 Isotopes Cs-137
.

1.2 Chemical condition Cs

1.3 Physical conditions solid, ceramic or glass
1.4 Design Point source, capsuled

% 1.5 Manufacturer and supplier: Labor Prof. Dr. Berthold
Wildbad/Schwarswald

1.6 Quantity and activity each MBq ( mC1)

2. Description of the capsule

2.1 Dimensions: 6,4 mm 8,15,9 m:n total length

2.2 Materiali stainless steel, shop no. 1.4541
.

2.3 Wall thickness interior capsule 0,5 mas exterior capsule 0,65 mm
2.4 sealing: Argon-Arc-welding

2.5 Designs according to drawin2 P 2623-100

2.6 Strain: ISO /C 64344 according to DIN 2$426

2.7 special informationiThe described capsule is encapsulated in a further
protective capsule according to drawing no P 2601.101.
This capsule is also argon arc welded.

3. Description of the shielding:

The source is installed in a lead shielding with a tight casting casing *
The useful beam can be shut off by means of a turnable shutter. The
shutter can be locked and secured with a padlock in the position "CPEN'
and "C143ED". The construction of the shielding guarantees an especially
firm and safe installation of the source.

-2-

LABOR ATORIUM PROF. DR.BERTHOLD
01547 WILOBAO 1. Germany F.R. . Phone 07081/3981. Teles 0724019
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Data for the shielding:

3.1 Designs according to drawing

3.2 Exterior diameters approx. mm

3.3 Total lengths approx, am '

3.4 Total weight: approx. kg

3.5 Effective shielding thickness approx. mm Pb

4. Doserates (except in direction of useful beam):,

4.1 In 1 m distance from the un-
shielded radioactive sources approx. uSv/h ( mrem /h)

4.2 In 1 m distance from the
shielded radioactive sources approx. usv/h ( mrem /h) -

4.3 In 25 cm distance from the .

surface of the shielding approx, pSv/h ( mrem /h)

5. Descrirtion of the intended applications:

The source is part of a radioactive level gagi.19 system

6. Whereabouts of radioactive sources which are no longer in use

Return to the responsible national collection depot for radioactive
waste to the supplier.

Dates

.

Enclosures*

Drawing No. 2623-100

*Drawing No.

Drawing No. P 2601-101
.
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Co-60 Point source

07/82

ThCHNICAL DATA SHEET
$ FOR RADIOACTIVE SUBSTANCES

BERTHOLD Commission No.: _

Applicant

1.
_ Description of the radioactive substance:I

1.1 Isotope:
Co-60

1.2 Chemical condition:.

Co

1.3 Physical conditions
solid, wire

1.4 Design
point source, capsuled

} 1.5 Manufacturer and supplier:
1, abor Prof. Dr. Berthold
Wildbad/Schwarzwald

1.65

Quantity and activity
each MBq ( mci)

2. Description of the capsules
2.1 Dimensicns

Hexagon SW 10, approx. 23 mm total length
2.2 Materials

stainless steel, shop no. 1.4541 or 1.4571
2.3 Wall thickness: at least 1,5 mm
2.4 Sealing:

Argon-Arc-welding
2.5 Designs

according to drawing P 2602-100
2.6 Strain

3 Iso /C 65444 according to DIN 25426*special form"
permit D/0038/S of the BAM

2.7 Certificate
According to the PTB-certificate

6.3-38491/73 ofJanuary 10,
if the source is not exposed to temperatures 1974, repeated seal tests are not necessary400'C. . exceeding

3. Description of the shielding:

The useful beam can be shut off by means of a turnableThe source is installed in a lead shielding with a tight
.

casting easing.
shutter can be locked and secured with a padlock in theshutter. The
and "CIDSED". The construction of the shielding guarantposition "OPEN"
firm and safe installation of the source. ees an especially

-2-
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Data for the shielding:

3.1 Designs. according to drawing

j 3.2' Exterior diameters approx. mm

3.3 Total lengths approx. mm -

3.4 Total weights approx. kg

3.5 Effective shielding thickness approx. mm Pb
>

. :a - 4. Doserates (except in direction of useful beam):,

4.1 -In 1 m distance from the un-
shielded radioactive sources approx. kSv/h ( mrem /h)

| 4.2 Ir.1 m distance from the
shielded radioactive sources approx. pSv/h ( mrem /h) .

I

4.3.In 25 cm distance from the
I surface of the shielding approx. pSv/h ( mrem /h)

5. Description of the intended applications:

The source is part of a radioactive level gaging control system

I' 6. Whereabouts of radioactive sources which are no longer in use

Return to the responsible national collection depot for radioactive
waste to the supplier.

Dates

(
;- .

Enclosures:

Drawing No. P 2602-100

Drawing No. *

PTB-certificate 6.3-38491/73
.



_ . _. .

D
C
L

72-2-0378 4
L

Berthold [
Abschirmbehniter/ Shielding container
LB 7440, LB 7442, LB 7444
in GuBgehause mit verschlieBbarem Strahlenaustrittskanal
in casting cabinet with lockable radiation channel
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Beschreibung Description

Der Abschrmbehefter besteht aus emem mit Blei gefunten The sineiding container is consistmg of a stable castog
stabilen Gu8gehause (GG 18). Zum Verschlie8en des cabmet (GG 18) filled enth lead. For closmg the radiation

Strahlenaustrittskanais ist eme drehbare Blende output channel a rotatory mask is built-n Operation is made
etngebaut. De Bedienung erfolgt von der RQcksede her from behnd by a toggle wtuch is secured by a built-m lock
Ober emen Knebel, welcher sowohl in offener als auch in opened as wes as in closed position. The source is
in geschlossener Steaung durch em emgebautes SchicJ mounted in a way. that unauthorized taking off is also
gesachert wnd. Der Strahler ist so emgebaut, das er prohituted by the lock.
ebenfalls durch das Schlo8 gegen unbefugte Entnahme For mounting purposes. the shielding contamer has an
geschutzt ist integraly cast flange and a fixmg acchet with tapped holes.
Zur Mon' age besitzt der Abschrmbehalter emen angegos
senen Flansch und zusatzhch emen Befestigungsfu8 met
Gewindebohrungert

.

Montagevorschl8ge Mounting proposals
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StraNenaustntiskanat Abstandsangaben in cm von der tion output channet Dstance dates in cm of the Surface
Oberflache des Abschrmbehalters. of the sheldrig Contamer
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for 0.75 mrom/h (gemessen mit TOL/E) bee geschlossenem for 0.75 mrem /h (measured with TOL/E) with closed radia-
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7Technische Daten/Technicaldates O
L

Typ/model LB 7440 LB 7442 LB 7444 k
L

.

E

Zeichnung/ drawing PB 2199-100 PB 2197-100 21135100-000 M

Flansch/ flange (mm) calapprox.180 x 180 calapprox. 240 x 240 calapprox 322 0

Flansch-Anschlu8ma8e
nach DIN 2501 NW 125 ND 6 NW 200 ND 6 NW 200 ND 6
Flange connection dimen- (4 Schraubenl0cher/ (4 Schrauben10cher/ (4 Schraubenlocher/
sions to DIN 2501 4 screw holes) 4 screw holes) 4 screw holes)

*
Durchmesser/ diameter (mm) calapprox.160 ca./ approx. 220 ca / approx. 300

Lange/ length (mm) calapprom 200 calapprox. 270 calapprom 375

Gewicht/ weight (kg) calapprox. 31 calapprox. 81 ca/ approx 170

Abschermdicke (mm Bles) |Sheeng ttuckness (mm tead) ca / approx. 67 ca/ approx 97 ca / approx.132

Wokoldes Nutzstrahlenbundels
Angelof theradiabonbeam calapprox.10* calapprox 6* calapprox 6'

Schwachungsfaktor
weakerung factor
fur /for Co-60 calaporom_ 30 calapprox.180 ca/ approx.1800
fur /for Cs-137 calapprox. 700 cala;grox.16000

Dosisleistung D m 1 m Ab-
stand von der Oberflache des
Abschrmbehalters (mrem /h)
Dose rate D m 1 n. distance
of the surface of the
sheelding container
fur /for Co-60 D - 0.04 A* O - 6.3 10-3 A* O - 5.5 104 A*
fur /for Cs-137 D - 5 104 A* O-2 10-5 A*

Dosisleistung Do an der Ober-
flache des Abschrmbehalters
Dose rate De at the surface of

.

the stuelding contamer (mrem /h)

fur /for Co-60 Do - 6 A* Do - 0.53 A* Do - 0.03 A' ,
fur /for Cs-137 Do - 0.06 A* Do - 1.6 108 A*

i

Radius r des Kontrollbereichs 5
Radeusrof thecontrogrange
(0.75 mrom/h) (cm)

%' r - 10 F r - 3.2 /A"fur /for Co-60 t - 25
fur /for Cs-137 r - 2.7 i A r - 0.55 C
Betrebstemperatur
Operation temperature max 200*C (ca/approm 475 K)

i IA* - Aktivitat m mCa/ activity m mCs w
E '

Ir

Techrusche Anderungen vorbehalten U

Techrucal changes without prior notice j

l
,

IO

s
O

LABORATORIUM PROF. DR. BERTHOLD, D-7547 Wildbad 1. Calmbacher Str. 22. Postfach 160. Telefon (07081) 3981, Telex 724019
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* ATTACHMENT # 5 |
* ITEM # 16 - TRAINING.IN RADIATION PROTECTION BY ALFRED McCABE |~ *-

.
. |

a, b, c. North Carolina State University
'

a, b ,- c , d, Philadelphia College Pharmaceutical Sciences

b, c. Packard Instruments. Inc.
b, c. LKB Instruments. Inc.
b, c, Wallace, oy

,

b, c, Laboratorium Prof. Dr. Berthold .

* ITEM #17 - EXPERIENCE

Packard Instruments, Inc. - 13 Years

LKB Instruments, Inc. 4 Years-
,

Berthold Instruments. Inc.- 4 Years

Instrumentation: Liquid Scintillation Counters

Gamma Counters
Proportional Counters

Work Experience: Service, Sales, Product Management,
Radiation Safety Officer. Sales
Manager, Executive Vice-President.

14 Co, 99Tm, 1257, 131Activities: H. C, 32p, 60 7,

137 Cs, 226Ro, 241 Am, Micro Curie quantities.

125I - Demonstrate RIA kits and sealed
sources to demonstrate system performance.

I
..

s

#
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* ATTACHMENT # 5
' ITEM # 16 - FORMAL TRAINING IN RADIATION PROTECTION.-

*

BY JAMES A. WELSH.

a,b, c, d - Rutgers - Radiation protection for
Physicians and Scieantists by Dr. R. Wynveen.
Six (6) months.

+s.

b - Packard I n st dome n t s . Inc.
c - Rutgers - Basic Nuclear Physics Dr. F. Haughey

Six (6) months.
* ITEM # 17 - EXPERIENCE

Instrumentation (1) PIckard Instruments, Inc. 1964-1966.
'

(* / H, 102 C, 32p, 125 1, 131 I, mci amounts.Activities

Research (1) Ortha Diagnostics, Inc. (J & J)

1972 - 1982 Radiation Safety Officer

(2) Designed and managed Radiation Safety
program including training of employees.

'

(3) Isotopes used - H 51 90Cr, 37, 125 1,
C, Cs, 137, 32p,,51 Cr - high14

millicurie amounts.

Sterilization (1) International Nutronics, Inc. - 1983
Facility

(2) R. S. O.

(3) Isotope Co-60 - Kilocuries

1
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APPLICATION FOR SERVICING OPERATION

APPLICANT

Berthold Instruments
136 Bradford Avenue

'

Pittsburgh PA 15205
USA-

Tel: 412-922-2635 T1x: 812527

Application Date - April 16, 1984

1 Servicing Operations
..

a) Specific device:

Berthold level control systems

b) Operations to be performed:

i) To change or replace the sources for
renewal or in case of an accident.

ii) Make an area radiation survey, if requested.

iii) Provide wipe test, if required.

c) Step by step procedure:

i) Rod source changing both Cs-137 and Co-60:

- Remove the upper flange by loosening
the 4 specified screws.
_ Remove the flange on the shielding-

cylinder.
- Take out the decayed source.

Install the new source and replace the-

disassembled parts (flanges).
The old (decayed) source, is then put-

,

into the shipping container and returned
to Berthold Company in West Germany or given
to a commercial nuclear waste disposal
company.
The time required to handle the unshielded-

source in the above procedure, approximately
one (1) minute and,an average distance
between the body and source o f 1/ 2 m (18"-20"):

Co-60 maximum source strength 50 mci
whole body exposure 4.5 mrem

Cs-137 maximum source strength 500 mci
whole body exposure 12 mrem

1 --

,
_ _;



ii) ' Point source changing both Cs-137 and Co-60:

Remove the upper flange by loosening--

the 4z specified screws.
- Remove the flange on the shielding

cylinder.
Take out the decayed source.-

4 Install the new source and replace the-

disassembled parts (flanges).
- The old (decayed) source, is then put

'

into the shipping container and returned
to the Berthold Company in West Germany.

or given to a commercial nuclear waste
disposal company.
The time required to handle the unshielded-

' source in the above procedure, approximately
one (1) minute and an average distance
between the body and source of 1/2m (18"-20"):

Co-60 maximum source strength 200 mci
whole body exposure 18 mrem

Cs-137 maximum source strength 1000 mci
whole body exposure 24 mrem

The person doing the above will carry a pocket
dose meter with which he notes the total exposure
received during this operation. A special log book
'will be. maintained.

d) Names of individuals:
'

James A. Welsh - Industrial Product Manager

e) Trainer's qualifications:

This training will be provided by the Berthold Company
in West Germany, following procedures authorized by
the German Government, and this training follows the
radiological safety procedures described in Appendix
1.

f) No operations will require radiation surveys.

2 Leak Testing of Sealed Sources

Leak testing, if required, will be done by an authorized,
r. licensed, other United States Organization.
f

3 Radiation Survey Instruments

We propose using the following instruments:

Dose rate meters: Berthold model LB 133 gamma ray measurement
Victoreen model 493 or 496 gamma
ray measurement

These instruments would be returned to the manufacturer
for re-calibration. The frequency of re-calibration will
follow manufacturer's recommendations.

- 2 -



APPENDIX 1

-
.

INSTRUCTIONS FCR RADIOLOGICAL PROTECTION

.

. .

_

C0NTENTS

1. Types and Properties of Radio-active Radiation
'

2. Dosimetric Evidence

3. Important Terms,

4. Radiation Protection Measures

5. Functions of the Radiation Safety Officer (SV)

and the Radiation Safety Steward (SB)

6. Permissible Radiation Doses
.

7. Radiation Protection Areas

8. Physical Radiation Protection Control

9. Further Regulations
'

i, 10. Shielding

11. Rules of Approach

.
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INSTRUCTIONS FOR RADIOLOGICAL PROTICTION*

<

-
.

.

~ The inexpert use of radio-active substances may lead to
excessively high doses of radiation which, in the extrece

case, can be detrimental to the health of a person. To

minimize the risks involved specific tolerance dose

values have been stipulated internationally. To ensure

their proper observation the use of radio-active substances

in the Federal Republic of Germany is subject to the

.Strahlenschutzverordnung (StrlSchV) dated October 13, 1976.-
.

*According to these statutory provisions radio-active.

substances must, with a few exceptions, only be used after

an official approval has been given. An important pre-

requisite for this approval being given is the appointment

of a Radiation Safety Officer unlessthe holder of the

approval as the person responsible for the radiological
.

protection possesses the necessary expert knowledge.

The function of the Radiation Safety Officer essentially

consists of making sure that the radio-active substances

are handled in an expert manner, the provisions of the

-
l 5 approval fully satisfied and the relative points of the

,

'

StrlSchV strictly observed. .

To meet the demands made on him the Radiation Safety

Officer must be fully up-to-date with the latest

requirements of radiological protection and possess.

|
adequate' knowledge of both the legal and technical
requirements of radiological prctection to take the ;

I
decisions' expected of him.

/

i
'

-2-
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1. Tvues and Frcuerties of Radic-setive Radiation
. .

1.1 A1 ha radiation involves particle radiation (alpha-

particle = ionized helium nucleus) with a relatively

large mass. Even at high energies the material

penetration capacity is so s=all that, for instance,

it can be completely shielded by paper less than

0.1 mm thick. Maximum reach in air is approximately

5 to 6 cm.

1.2 Beta radiation likewise involves particle radiation-

,

(beta-particle = electron) but with less mass. The
,

penetration capacity is accordingly larger than for

alpha-radiation. The penetration capacity also depends

on energy and is roughly inversely proportional to the

density of the substance. Maximum reach in air can be

up to approximately 1C m. In paper it is 1 cm and in

aluminium approximately 0.4 cm. If beta-radiation is

suddenly braked due to its impact on a heavy element

secondary radiation will result. This " Retarded

Radiation" is one type of I-radiation refermdto as

soft gamma-radiation.

<
x 1. 3 Gamma radiation involves electro-magnetic waves

radiation (such as light) at high frequency. In.

contrast to particle radiation no maximum reach can

be given. Since the quantums have no charge and no

rest mass they have no pronounced interaction with
.

other materials. For this reason, gamma quantams

have a relatively large penetratio'n capacity. Inter-

actions with other materials are due to the effects .

of photo absorption, comptone scattering and pairing.

Depending on the energy of gamma radiation these

effects appear to a varying' degree.

-3-
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1.4 Neutron radiation, not unlike alpha and beta

radiation, involves particle radiatien. The part'i-
'

, cles are neutrons, i.e. electrically neutral-

nucleus components. Since they have no charge they

readily penetrate any substance. The interaction

with caterial primarily depends on the energy

(velocity) involved and is based on the scattering
of atomic cores and absorption (intake). With fast

neucrons those scattering processes are predominant

which develop according to the laws of the elastic

shock known in mechanics. Since the neutron has.

roughly the mass of a hydrogen core it is substan-.

tially scattered on heavy elements without suffering

*,
a major loss of' energy. However, upon the impact

'

with hydrogen cores, it will discharge about fifty
*

percent of its energy so that after a very brief.

, period of time (after approx. 18 shocks) it is..

[, retarded to a low (thermal) velocity which corre-
e,' sponds with the Braun molecular move =ent.

.

i.

2. Dosimetric Evidence
.

.

;onization chambers, Geiger counters / halogen quench
.

Geiger tubes and scintillation counters are the more
,

common detectors for documenting alpha, gamma and
"

- neutron radiation. Radiation measuring ins truments

for the most varied applications such as dosemeters,

'

are commercially obtainable.

Since alpha and beta radiation have a low penetra-
tion capacity only the radiation windows of the

detectors must be accordingly thin. With alpha and

-4-
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beta radiation detector evidence is produced by
the filler gas in the counting tube bein,g icnized
or a scintillator being e.tcited to enit light.. ,

With gatma radiation evidence is produced by second-
ary electrones being directly released across the

detector walls or a scintillator being e:: cited.

Neutron radiation, too, is only indirectly evidenced.

Fast neutrons are retarded down to thermo energy by
means of moderators (hydrogen cores such as prevailing
in paraffin or plastic) before being measured by .

detectors which contain a strongly neutron-absorbing
'

element such as boron or lithium. In personnel
dosimetry measuring instruments are used which

accumulate the radiation dose received and which are
evaluated at more or less long periods of time.

In film dosimetry the blackening of photographic
emulsions is utilized to determin the radiation

dose received. Film dosemeters contain a film in

a-cartridge protected from the light. The cartridge

has a number of metal filters. From the blackening

generated behind the various filters the exposure

dose and the" radiation grade"can be told.

Glass dosemeters contain a silver-activated phos-.

phate glass contained in a capsule. Depending on the.

degree of radiation exposure more or less strong
fluorescent centres are generated which, upon eval-

,

untion, are excited by UV 1.ight. The intensity of
the fluorescent light is proportional to the dose

received by the glass.

-5-
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Focket dosemeters provide direct reading of the

dose received. They consist of a small electrometer

,

whose cross-wire is'made visible on a scale through*
.

a magnifying glass. Focket dosemeters are charged
by brief connection to a voltage supply and discharged. |
in accordance with the radiation dose to which they '

are exposed.

3. Imnor ant Termsj

3.1 Activity

'

Radio-active sources are substances which decompose
as a result of nuclear processes, emitting radiation

quantums. The number of emitted radiation quantums
per time unit is referred.to as activity. More

recently, the unit of measurement is the reciprocal
~

second (1/s = S-1) indicated in Becquerel (Bq)
(1 Bq = 1 disintegration /second). Another unit of
measurement is Curie (C1) which is equivalent to the i

~ 10activity of 1 g radium with,3.7 x 10 disintegrations

,. per second. From this the following conversions can
-

' '

be made:,

,

101 Ci = 3.7 x 10 Bq or.

61 mci = 37 x 10 3g (,37 g3q)

3.2 Dose
~;

,

3.2.1 Energy dose

The effectiveness ~of radiation depends on the energy.

dose, i.e. on the radiation energy imparted to the ;

-6- t
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radiated body related to the mass cf the radiated
'

volume. The unit of measurement nowadays used is-

,

the Gray (Gy), one Gy being equivalent to the energy
dose corresponding to the energy of 1 Joule per Eg.

'

Another unit of measure ent is called Rad (rd) which
is subject to the following conversion:.

1 rd = 10~2 J/kg = 10-2 Gy

3.2.2 Dose eauivalent
-

.

,

Even with the energy dose being the same ionizing
rays may have varying degrees of biological effec-

tiveness in' the body tissue. To assass this varying
biological effectiveness for different kinds of

radiation the quality factor (REW factor.= relative

biological effectiveness factor) is used.
~

The energy dose multiplied by the quality factor
,

gives the dose equivalent which is more recently.

indicated in Joule per Kg (must not be indicated in
; - Gy since this term should exclusively apply to the

energy dose). The dose equivalent 1 Joule /kg may
also be expressed by 1 Sievert (Sv).,

.

In addition to this, the term (rem) is used which

expresses the following relationship:

1 rem = 10-2 J/kg = 10-2 gy
.

By assessing the energy dose on the basis of the

quality factor it is possible to eccpare and add

radiation quantities of different type and' energy.

_7
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The following quality factors apply to different
,

types of radiation:
,

-
.

.

Alpha rays - quality factor = 20

Beta and ga==a rays - quality factor = 1

Neutrons, depending on - quality factor = 3 to 10")
energy

.

*) Note:. If the energy is not known invariably uses

/*- a quality factor of 10 to provide maxi =um
,

; safety.
,

3.3 Dose rate
-',,

', The unit of measurement for the_ intensity'of radiation

j 9,. ? is the radiation dose per time unit expressed in dose

;jk rate.
,

'it
dose'

. - Dose rate =

e . |- -
,

,
.f,'*

.*,

'' The dose rate is normally given in hours expressed in
Q~c .';..

.. e mrem /h.or (mJ/kg) per hour.
.3

'$ The dose rate (D1) generated by an unsealed source
''

at a given distance can readily be calculated from~the-
i

activity (A) provided the dose rate constant (k) for'! -
,

the source is known.'-

$ D1 = A . ka
,,

*

; .

i -8-
|.'

(-
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,

The following dose rate constants apply to the most
frequently used isotopes: .

,

'

*2- ~

for Co-60 1.35 ".* 2 *

n . =Ji

""*'.*cc2for Cs-137' O.35-

n.

"'' * "2
'

for Am-241 0.0075"
- .

n . mC1

4

,

;

o
'

, 4. Radiation Protection Measures?-

i -

; -] If the human body is exposed to radio-active radiation

chemical and biological processes are set in cotion-

. in the body cells which may lead to cell changes,
'

damage or destruction. In extreme cases, a poor blood
i'

j count, skin burns, eye or gene damage may be the
'

, . results.
.

.
'

To exclude detriments to the human body with a degree..
,

'

. of probability bordering on absolute certainty, the

,' annual maximum-dose allowed for different groups of
'

. persons has been agreed internationally. One of the,

| first and foremost demands is that every unnecessary
,

exposure to radiation should be avoided and that

measures must be taken to minimize exposure in the

handling of radio-active substances.
.

The radiation protectures to be taken can readily be

derived from the formular for the calculation of the
*

radiation dose.

_g_
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,

;

The radiation dose (D) depends on the activity of"

the source (A), its dose rate constant (k) and th'e
*

' ' distance (a) from the source, the radiat' ion time*

.

(T) and the weakening factor (s) of an existing
shield.

3

A.k.T
-- D=

2a s.
,

.

Since "A" and "k" are given the above formular

, - involves the following possible radiation protection

measures:
:-

a) Increasine the distance-(a) to the radiation
source, i.e. the distance between the source and

the body. Since the dose rate (just as the light)
'

follows the square law, doubling the distance
'

means reduction in radiation intensity to one

quarter. -

-b) Shortening the duration of exuosure (T). The time

as a linear effect, i.e. doubling the period of
~

exposure means twice the radiation dose.

f

c) Use of shielding with a high weakening factor (s).T i-

This has an exponential dependence on the product
,

f3 from thickness and density of the shielding ,

material.

~

i With the help of these measures it is possible to

prevent operating personnel, under normal operating

conditions, from an exposure that exceeds the limitsi

j given by the legislator. A careful approach, reducing
: the exposure' times to a minimum and keeping a maximum

-10- -
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,

-

possible distance from the cource can all help to,

reduce, in practically all cases, the expocure to
below the film dosemeter recording licit.-

.

J

5. Functions of the Radiation Safety Officer (SV) and
the Radiation Safety Steward (S3)

According to para 29 of the StrlSchV, the hold'er of
the approval has to be the Radiation Safety Officer.

~

j Since he cannot normally perform the radiation -

protection functions himself he has to appoint.

'
- in writing a Radiation Steward and authorize him

,
,

accordingly. The position of the Radiation Safety
Officer and the Radiation Stewar'd are stipulated in
para 30 of the Strahlenschutzverordnung and the-

obligations are given in para 31 of the Strahlen-

p schutzverordnung.
.

In addition to the General Radiation Protection.

Principles (para 28) the following more important-

obligations apply:

k''

5.1 No process involving exposure to radiation shall be

carried out prior to the respective approval being
*

given. The prerequisites for such an approval are-

; st,ipulated in para 6 of the Strahlenschutzverord- .
; nung. As a rule, the fhetory inspection office and,

.

in.the Free State of Bavaria, the environmental
,

control offico of the land are the authorities
concerned.(see enclosure II). Insofar as the

,

mining industry is concerned, the respective
! chief mine inspectorate is concerned.

*
,

11--

; .
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5.2 The quantity and type of radio-active substances
used must not exceed the scope of the approval.

5.3 The requirements specified in the approval must be,

strictly observed.
-

5.4 The installation or incorporation of the radio-
metric measuring instruments has to be monitored.

Important note: During the installation make sure
that the work shielding remainsa

closed to screen the active
radiation bundle. The source must
not be removed from its shield..

Strictly observe the requirements
specified in the approval !

.

5.5
Where control areas are to be observed these must'

be marked off and identified.
5.6 The persons working in the plants sections concerned

have to be informed and instructed accordingly.
.

~

Main items of information:

.

- purpose, set up and function of the equipment
( - dose rates
'; - radiation protection areas.

"

- possible' detriments and their external symptoms
. . . -

.I

f. - prevention of unnecessary radiation exposure '

#

5.7 In special cases written instructions are to be
-

'

issued. These instructions must consider the
, specialities of the plant concerned and may, at

the same time, be used as a basis for informing
-

and instructing the operating personnel. ~

-12-
-
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q,

i i- 5.8 considerations must be given.too and cea uresb
b taken for situations arising from accide!t: or

.g catastrophes (such as fire, explosion).-

,

; a

$ 5.9 Radio-active substances cust be protectei fromc
; .s misappropriation and unauthorized person.. This

h, applies in particular to radio-active scirces
[ temporarily not in use which cust be sto:ed in

protected rooms or containers.
I

I. ( 5.10 Radio-active substances no longer require i are'
to be returned to a state disposal for r 11o-'

,

.

' *

active waste or to the supplier (para 47 af the
! '

Strahlenschutzverordnung). *

t
'

..

' *

Enclosure I includes a list of all obligs tions,

!,
. incumbent on the radiation safety office 2 ands

,,

\
.y., radiation safety steward as specified in the,

i / ;- Strahlenschutzverordnung).
,

<,.

r. .-

I
'

6. Fernissible Radiation Doses-

- .( 6.1 Occucationally not exuosed versons; , -

>
e

:
,, Persons and, more particularly, members c: the,

i plant which are not occupationally expos?d to.,

radiation must not exceed an annual dose if 0.5
.
,

rem if they work in a monitoring area adjteent t,

the control area (para 51 as well as enc 1isures
(, and X of the Strahlenschut verordnung)..

; t,
t
i

n

-13-
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,
. 6.2 Occurationally exuosed uersons in the categorv 3

3

, [, Personnel whose annual' dose is higher t'han 0.5'

em
,

- -

but less than 1.5 rem rank amongst the occupationallys.

exposed persons in category B. The body doses are to..

be recorded but no medical examination is generally
,

required (para 49).,

'

6.3 Occuuationally exuosed versons in the category A-

:
** Persons whose annual dose exceeds 1.5 rem must be.

'

classified category A. The maximum permissible-

,

; radiation dose for these persons is 5 rem per annum.
, ,

; The personnel doses are to be determined by means

] of officially evaluated dosemeters. A medical

examination once yearly is essential (paras 49,

and 67).

4 ,

,

7. Radiation Protection Areas.

| 7.1 Barred areas
*

i (, These are areas with a dose rate higher than 300

[ mrem /h. These areas must be secured so that no body
+ can enter them unchecked, not even with parts of

,

the body. Entry is only permitted under specific

conditions and if there is an absolute need for it.

The body doses must be recorded and the personnel
,

do'ses measured (para 57).

Important note: These areas are restricted to the
,

active radiation bundle. If it is

possible to reach into the area,.

the area must be guarded accordingly.

-14-; .,
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7.2 control areas
,

These are areas with dose rates of equivalent to

or larger than 0.75 mre=/h. Control areas cus; be

marked off and provided with a radiation warning

symbol and the addition " Control Area" (also see

DIN 25 430). Entry to the control areas is only
allowed for carrying out specific operations. The

body doses must be determined or the personnel doses
measured. The authority concerned may grant exceptions
if it can be proved that the whole body dosis will not

' '

exceed 1.5 mrem / year (para 58).-

Important note: DIN 54 113, sheet 1 point 5. 3. 6 ,

provides that in scall areas in which

whole body radiation is practically

impossible, the regulations for con-

trol areas such as marking off and

identification may be dispensed with.

7.3 Monitorine areas
,

, . .

The plant monitoring area starts at the control area-

I with a dose limit of 1.5 rem per annum where an-

'

individual stayisin the area for 40 hours per weak

(which is , equivalent to a dose rate of 0.75 = rem /h)-
and reaches to a dose rate of 0.5 rem per annum for

a theoretical stay of 8760 hours per annum. Measures

must be taken to ensure that persons will not be

esposed to a higher dose than 0.5 rem per annum
considering the actual visits in this area.

The external plant monitoring area follows the plant,

monitoring area and ranges to a dose limit of 30 mrem

. .

-

_15_
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'
,

per annum. Measures must be taken to ensure that

persons in the externh.1 plant monitorin,g area will.
.

not be exposed to a higher annual dose than 150

mrem /h.
.

&

%

8. Physical Radiation Protection Control -

Depending on the prevailing working conditions the

respective authority can specify the manner in which
'*

the body dose is to be determined, viz.:'

.

a) by assessment or calculation.

b) by measuring the local dose or local dose rate.

c) by measuring the personnel dose.
,

If the authority has not specified the manner in

i which the body dose is to be determined, the person-

nel dose must be measured. For this, dosemeters are

to be used and obtained from the land office con--

cerned. The control office evaluates the personnel
,

dose.from the dosemeter and informs the indenting

office concerned in writing.*

t
''

All results of me.asurements and determinations are
'

to be recorded and to be filed for 30 years. They

are to be submitted to inspection by the authority-
'

concerned.as and when required.

Oc,cupationally exposed persons in the category As

have to be examined by a competent doctor. This,

examination is to be repeated after the expiry of

one year. Further employment in the control area

is only permissible after a certificate of non

objection has been granted.,

-16--
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9. Further Reculations

<

.

9.1 Storace and custody
,

Radio-active substances must be stored in protective
rooms or containers if not in use. Storage must be
such that misappropriation or access by unauthorized-

persons is precluded (para 74).

9.2 Checkine of sealed radio-active substances
e

Sealed radio-active substances are checked by the
.

manufacturer for proper sealing prior to delivery.
They are supplied with a relevant certificate which.

the user has to fils and, upon request, submit to
'

the respective authority. If it is found that the
.

sealing of a source is damaged or corroded or, if,

so specified in the approval, a new sealing test

has to be carried out by an_ office to be specified
by..the respective authority.-

n' ~ ~ .,

9.3 'gp~a'smission of radio-active substancesn;

.- s . -
,

~ ,, : i

f. r Radi~o-active substances must only be handed over or
... b' transm[tted to persons which hold an appropriate-

,

'

approval. This also applies to the transmission to. .

.- a carrier for the transport of the source on public- -

.

~ roads. The carrier must,be-in possession of a carry-.

,
,

'

,ing' approval unless an exemption has been granted'
.

[ac~cordingtopara9oftheStrahlenschutzverordnung. |
,

',s,

/ 9.4 x,* Recording ~and reuortine
i / -- - -

, ,

/ ._- - .

..f -The acquisition of ia, dig-active substances must be
.. ,

>

,

notified to lhe autho'rity concerned within one month
* ^

'$s.: . -17-.
- ,

,, . -

pa?
.

*

e
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indicating the type and activity involved and
'

,
inclosing a copy of the sealing certificate. An

-
-

inventory has to be submitted at the end of each

calendar year (para 78, sections 1 and 3 of the

Strahlenschutzverordnung). Moreover, records cust
be kept on the acquisition and transmission of

radio-active substances. These records have to.

remain in the' files for 30 years and must be sub-
mitted to the authority concerned upon request.

..

:j To ensure proper adherence to these instructions9 .,

y - radio-active substances must only be purchased by
the radiation safety steward,

e

I, 9.5 Misaourouriation of radio-active substances
'

'. -

The misappropriation- of radio-active substances is

to be reported at once to 'the supervisory authority -.

or the authority concerned with public safety and,.

.

order.

.I'
9.6 Penalties -

,

;

~

{' Violations of the Strahlenschutzverordnung (regula-

tions governing radiation protection) are offences"-

,

subject to the payment of penalties. The radiation

safety officer can be personally held responsible,

(para 81, section 2.3 of the Strahlenschutzverord--

,

nung).*

,

.

-18-
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10. Shieldine
.

.

. .,

*

Alcha and beta ravs have a low capacity of, pene-.

tration and can readily be shielded. As has been

said before ' alpha radiation can be shielded by

thin paper and beta radiation by a few millimeters
'

of metal.
, ,

s
: ,

'

The shielding effec,t in the case of gamma radiation
'~

depends, as a~first approximation, on the specific,

we!#1t of the absorber. Calculations 'are based on
'

f
'

'

so'-called half-value layers. These indicate the *

.

resphetivethicknessofthesubstancewhichreduces~

4the " original radiation doise to half its value.
'

,

,

f The following half.value layeis apply for Co-60,'>

'

Cs-137 and Am-241 for the more important shielding* ''

* N materials:'

.s, _,
,
,

Material Half-value Layer for
Co-60 CS-137 Am-211

[ Water 157 mm 110 mm 40 mm

Concrete 68 mm 47 mm 15 mm-

Steel 20 mm 14 mm i 0.8 mm. ( , -

I.ead 14 mm 9 mdi 0.13 mm '

Heavy metal 9 mm 6 mm- - -

(T),

., ., ,

These figures are mean figures which may vary

denending on the measuring field and source inten-'

' '
sity. -/

Neutron radiation is shielded by means of hydiogen
/ containing products such as water, paraffin or

-19-; .
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polyethylene. The fast neutrons can be retarded

by means of hydrogen down to thermo energies. The.
.

_

thermo neutrons are then shielded by thin cainium

sheeting which has a high absorption cross-section

for thermo neutrons.,

As an approximate value the half-value layer for.

paraffin is approx. 67 mm.

With the help of the formular given in section 4

(Radiation Protection Measures) a calculation of.

the expected radiation dose may now be carried out,
.

Example: A source with 10 mci Co-60 is incorporated-

in a shielding of 67 mm lead thickness.

Work has to be carried out at a distance

of 50 cm'for a period of 30 minutes.

.

Weakening factor
d 67

s = 2 HYis = 2 14 27.6-

4

Radiation dose-

s

3 ,A *k T ,10 * 1.35 0.5 0.98 rem=

2.s 0.52 27.6 .a .-

.

.

S

t

-20-
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11. Rules of Antroach

'

- - From the respective use, the set up of the measuring
equiptent, the type and enclosure of the source and
the design of the shielding specific rules of approach
can be derived which help to ensure safe operation
and maintenance.

When drawing up instructions concerning the rules of- -

'approach, the following situations should be con-
.sidered: -

,

.

- Installation and removal of the plant (sources must,

-never be removed from their, work shielding).

- Measures to be taken where work has to be carried.

out in the immediate vicinity of the shielding.

- Measures to make sure that the lock of the shielding
is closed if it should ever be necessary to walk on
the container

3

. /

( - Responsibility for the key to open and close the
lock on the work shielding.

.

.

.

- Measures to be taken in the event of serious
operational trouble, accidents or fire.

.

Positive' measures must be taken to ensure that the
radiation safety steward is informed at once if the

function of the shielding or the capsular of the

source could be affected in the event of trouble.
He must check the situation on the spot and initiate

.f all measures to prevent any unnecessary radiation4

exposure of the operating personnel.
-

-21-*
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paEMPLOYMENT RESUHEn-

William F. Kauseh, Jr. R.T.(A.R.R.T.)
302 Wylie Avsnue
Strabane, PA 153G3
B.D. 2-2-49 liti 5'9" Wti !00- -

.

HAY 1933 --- Present
Berthold Instruments, Inc.

136 Bradford Avenue
Pittaburgh, PA 15205

Technical Representative

1981 --- APRIL 1933

Pharmatopes, Inc.
3402 Butler Street
Pittstorgh, PA 15201

Sales Representative

Pennsylvania, and West Wrginia area sales representative.
Supplied medical radioisotopes and accessory equipment to nuclear medicine
f acilities.

1974 --- 1981

Diagnostic Isotope Laboratory, Inc.
53230uth Aiken Avenue ,

Pittstorgh, PA 15232 1

Chelf Nuclear Ifedicine Technologist

Gamma camera and scanner imaging, ing, equipmentRadioimmunoassay,intenance, Diagnostic Ultrasound,lab management, billing, bootheep ma office
management, Radiation Safety Honitoring

St. Francis General Hospital
Pittsburgh. PA

Continuing Education Program
Radiolog&ical Physics & Radiation BiologyApril 12 13,1930,

Allegheny General Hospital
Pittsburgh, PA

Society of Nuclear !!edicine and Technologists
Hay 1 - 3,1981

The Penn-Ohio Chaoter of the American Asc. of Physicists in Medicine
Hovembe'r 21,1981~

Symposium on Current Topics in Nuclear liedicine

1979 --- 1980

i Ultranuclear Imaging Laboratory Inc.
220 Meyran Avenue
Pittstorgh, PA 15213

Cheif N.H. Technologist

Organized and initiated the operation of this lab.
Diagnostic fluclear Cardiology and ultrasound procedures.

-1-

.

E



-

~

.;.

.
.

1978 --- 1979<

Instrumentation Industries. Inc. "

I121 Streets Run Road *

Pittsburgh, PA 152G3

Biomedical Repair Technician
Electronic construction of prototype devices

Area Service Rep fori

Ortho Diagnostic Instruments, Inc.
"Hemac" Lazer Hematology Counter

Data Devices Int., Inc., Kybe Corp.
Cornputer tape cleaners, testers, and certifiers

Forma, Inc..

Incubation and environmental chambers
.

1969 --- 1973

United States Navy

Hospital Cor
Great Lakes,ps SchoolIll.

Great Lakes Naval Hospital
Great Lakes,Ill.

X-ray Special Procedures (2 yrs.)
Radiation Therapy (2 yrs.)

Routine Radiolo[(-
(3 rs.1

Nuclear Medicir on the job training >
Radiation Safety ifonitoring

NORTHtJESTERN 'Jil!VERSITY
The Medical School Clinical Training Division
Chicago, Illinois

Radiation Therapy Dosimetry (Jorkshop
April 1,1970 to June 3,1970

Honorably Discharged (HH2, E5)

1967 --- 1969

Washi ton Hospital School of X-Ray Technology
Washi ton, PA

Two year on the job training in X-ray technology

Received Registry

^

High School
'

Canon-ItcMillan Senior High School. '

Canonsburg, PA'

Acedemic Course
Graduatedt 1967

Otherst
,

Cleveland Institute of Electronics
Radiotelephone License and Electronics

National Technical Schools
Electronics
& Air Conditioning, Refrigeration, and Heating

-2-
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A label will be affixed to the shield housing.

with the following statement:
, .

"The receipt, possession, use and transfer of this
device Model # Serial # are subject,

i to a general license or the equivalent and the regulations
'

of the United State Nuclear Regulatory Commission or of
a state with which the N. R. C. has entered into an

'

agreement for the exercise of regulatory authority. This
,

label shall be maintained on the device in legible
condition. Removal of this label is prohibited."

CAUTION RADI0 ACTIVE MATERIAL-

BERTHOLD INSTRUMENTS, INC.
e
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<
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Deserimens

BERTHOLD INSTRUMENTS, INC.
136 Bradford Avenue
Pittsburgh, PA 15205

Nuclear instrumentation
412-922-2635 Telex: 812527

January 21, 1985

U. S. N. R. C.
Region I
631 Park Avenue
King of Prussia, PA 19406-1498

ATTN: JACK DAVIS
CONTROL # 02478 AND 02479

Dear Sir:

Jack, please find attached the license package for
Possession and Distribution. I incorporated all the
deletions and additions requested into one package
to simplify matters. This package along with my
letter of January 11, 1985, which provided additional
information and clarification should make Berthold's
file up to date.

I may have been redundant in certain areas, but
I hope overall that this simplifies our application.

Regards,

. 4hfLn
J a m e s 'A . Welsh

JAW: mis ,

Enclosure
1

Possession & Distribution Package

f'' $ 1 , A >

'"D E C!E " " T ?Y" 02"$ |L,N
2 4 JAN 1985
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NAC F am 313 I U.S. NUCLE AR DECUL ATORY COMMISSION / 1. APPLICATION FOH:9
112 811 (Chre.h ant!/ur Le"*ysk te as .ornorotniatel

10 CF A 30

*

APPLICATION FOR DYPRODUCT MATERIAL LICENSE
a. NEW LICENSEINDUSTRIAL x

*

See attachertinstruerians for eterests, l.. AuENourNT TO:
4.lCCMCI. NusdiG

Cony >Ictuelassplications are filed in duplicate with the Divosovos of fuel Cycle and Atateros! .%fety.
Ollice oi NucIcar Material Safety, and Safegturels, U.S. Nucnear Requi.otory Conunissieur.
W.sshiouttua, DC 20S55 nr applications nay be ined in person a: the Canunissinn's allire at ' ' ' , "$^$ &
lil? || Street, NW, Washington D. C. or 1915 Eastern Avenue. Soher Spring. Marybnet.

2. APPLIC ANT'S NAME (Institution, I/rrn, person, etc./ 3. NAME AND TITLE OF PERSON TO DE CONTACTED
RECARDING THIS APPLICATION

RFRTHnt_D T NR T RIJM FNT S . INC. JAMES A. UELSH. PRODUCT MANAGER
TE LEPHONE N'JMOEn: ARE A CODE - NUMOE n E XTCNSION TELErnONE NUMutn: AllC A CUDC .. NUMUC R EXTENSION

(412) 922-2635 (412) 922-2635
4. APPLIC ANT'S M AILING ADD R E SS l/nchete lors Cnitel 5. STntET AODACSS WilCHE LICCNSCO MAT [ntAL tolLL uE USEO

(Atidress to evhich NilC correspondence, nonites, hulletons. etc., (Inctante Zap Cnetel 9
shoulti he sen t./

136 BRADFORD AVENUE 136 BRADFORD AVENUE
PITTSBURGH, PA 15205 PITTS8URGH, PA 15205

(IF MORE SPACE IS NEEDED FOR ANY ITFM, USE ADDITIONAL PROPE Al Y KEYED PAGES 1
G. INDIVIDUAL (S) WHO WILL USE On DIRECTLY SUPERVISE Tile USE OF LICENSED MATERIAL

($ow IIrons IC noul 11 for rettuitest training analesperoence ut e.sch nonhentu.nlrunnett hettuvl
__

FULL NAME lill F

e .i.

Is.
..4-. . . . . . . ._

c.

1. n AOI ATION PnOTCCT1ON OFFICCH I A nas k .o resuone u t person's sr.unun.I .unt valu ooenw as uutonocal un leerns

|IG. nut 11.uut sh scrohe hos restnomotuhon s nenh e trene 15.

JAMES A. UELSH |
0. LICENSED MATEnlAL

L ELEMENT CHEMICAL N AMC OF MANUF ACTUllCll MAXIMUM NUMuEtt OF

I AND AND/On ANI) MILLICulltES ANOiOn SEALED
N MASS NUMOCR PHYSICAL FOnM ODEL NUMUCn SOUllCCS AND MAXIMUM ACTI.

*-
P Scar vi s,nnerl viTY PEtt SOUnCE WHICH WILL

E g. ist POSSESSED AT ANY ONE TIME=g(, M .

NO. A b U D

SEALED RO L 3 E[lTHO L(7'-G E RM A NY
CGB At-T--6' o SOURdE / 7 ,,, E 608@ 00fi0T bb[[a .'" ~

DI COBALT 60 3OURCE 3 260A-10 / ,f' k' /
0 e;

/ SEALAD IN 3E TH()(.D-G RM A Y /
200 i ea. -

/ / SE%ED ROD / %ER5HAMjBUCHLE SOilm'C[e!.,
-

- -

12-S'87 at SK-/120al CE IUM-137 SOURC / /

I43 CESIUM-137./ SOURCE / '/ TMFjRSHAM BUCHLER/ / / / SEALE/D POJNT
'

3-2623-100 ' 1000 rnCVeaf
'

, .g- ,1 ocscnloc usc or uctrisCD MATCRIAL [*

g.:..

fu TO BE USED IN INDUSTRIAL DEVICES TO MONITOR AND MEASURE.

08 TANK LEVELS. DENSITY MEASUREMENT, BELT UEIGHING, MOISTURE MEASUREMENTS
AND ASH CONTENT DETERMINATION.

131
.

14|



9. STORAGE OF'$E ALED SOURCES
N AME OF MANUF ACTURER M OEL NUMUEH,

y CINTAINER ANI/IR GEVICE IN WHICH EACil SE Al.ED
SOURCE WILL tlE STOf tED Of t USED. C.N D.

b. A. __

54f.h YHh%kW/ 1 .

I
uin -

Ill

Isa
.

I'l

10. ftADIATION DETECTION INSTRUMENTS

I

~ TYPE MANUFACTullEH's .MODEL NUMDFR RADIATION 5ENSITIVITY

NAME NUMGER AVAILAOLE DETECTED RANGE
lalphe. arese, ineilliseenagensifeuerOF

N INSTRUMENT genune, neutton) et counts /resinute)

y *,* U C D E FE

A
,

fil

.

* N/A
f

(31

(4)
11. CALillR ATION OF INSTilVMENTS LISTED IN ITEM 10

Ch. CAL 10RATCO OY APPLICANT
O s. CALlen ATED BY SCitVICC COMf'ANY Attach a separate shees elesconbing nueshed. treaguency .orni staoularsis

NAME, ADOnE55. ann FnEOUENCY 80 gen $ lur s'ahloratung ingtruettent8.

.

12. PEHSONNEl. MONITOlllNG DEVICES
IUl*PLIEll EXCilANGE FnEQUENCY

T Yl'E (So ovre Counn.sny) g
Xheth end/or ternplete as anpregurnacsj j{

A /
O MONTsat.Y.

08:1FLMnAoca
O OUAnTEnLY

0121 THE nMoLUMINESCENCF. N/A
DOSIMETER ITLD/

O OTilEn ISswofrh
0131 OTHE R ISpecety/.-

13. F ACILITIES AND EQUlPMENT (Check were appropriate and attach annotated sketch (es) anti ticscription(s).
O s. LAoOHATORY F AClllTIES.I'L ANT F ACILITIES. FUME HOODS ItacAnde (ifriarien,I/ enyl, ETC.**

O h. STOR AGE F ACILITIES.CONTAINE RS, SPECIAL SillELDING (/imed en#u temporary /, ETC.
.

O s. REMOTE HANDLING TOOLS Oil EQUIPMENT,ETC. N/A,

O d. ne$rinATORY PnOTECTIVE EOUIPMENT.ETC.
14. WASTE DISPOSAL

s.NAME OF COMMEnciAL WASfli UlbrosAL EEnviCE EMPLOYcu
,

OF METHOOS WHICil WILL
h.IF COMMEntsAL WASTC OISPOSAl.UEnVICli13 NOT EMPLOYl;U.SupMIT A DETAILED DESCRIPTIONF

SE USEO FOn DISPOSINP.Or nAOf0ACTIVC WASTES AND ESTIMATES OF Tile TYPE AND AMOUNT OF ACTIVITY INVOLVED.lE

THE APPLICATION IS FOf15 cat.f 0 SOUNCES AND DEVICES AND TilEY WILL DE RETURNED TO THE MANUFACTURER,50 57AT
.

'

N/A
,

NaC ronM aia s m ein



. _ __ , - . _ _ _ _ __. . _ -- _.

... ..

.

INFORMATION REQUIRED FOR ITEMS 15.1G AND 17

DeG n each item on ai
! Describe in detail the information retiuired for items 15,16 and 17.

separate page and key to the application as follows:: *

.

15. RADIATION PROTECTION PROGRAM. Describe the radiation protection program as appropriate for
the material to be used including the duties anel responsibilities of the Radiation Protection Officer,
control measures, binassay procedures tot ncestes/1 day to< lay Deneral safety instruction to he followed.
etc. ~ If the application is for scaled source's also submit leak testing procedurcs, or if leak testing will be
pen formed using a leak test kit. specify manufactuier and model number of the leak test kit.

1 G. FORMAL TRAINING IN flADIATION SAFETY. Attach a resume for each individual named in.

.

Items G antl 7. Describe individual's formal training in the following'arcas where applicable, include
the name of person or institutitut providing the teaining. duration of training, when training was4

*

seceived, etc.'

a. Principles and practices nl radiation protection.
*

h. lladinactivity measurement standastlitation .mel mnnitoring
technittues and instruments.

,

c. Mathematics and calculations basic to the use and measurement of
radioactivity,

ti Bioingical cifects of radiation.

17. EXPERIENCE. Attach a resume for each individual named in items 6 and 7. Describe individual's'

work experience with radiation, including where experience was obtained. Work experience or on-
the inh Itaining should be commensurate with the proposed tese. Inclutte list of radioisotopes and
maximum activity of each used,

se

.

.

.

10. CERTIFICATE
IThus itens must tre ennentered by appliennel

t

t.
! '

,

..

.

The applicent and any e!!ielet emeeuting this certutieere en behalf et the applicent named in item 2
sortify that this appliention is propered in centermity with Tit 6e 10, Code et Federet Steputations.
Part .10, and that nN infertnation centained hereus, oneludung any supplements atteshed herste, is true - .

and eerree to the best et our Anewart4e and h*Iir!.r

+

WARNINU 18 U.S.C Soetlen 10018 Act et June 25.1940: G2 Stat. 749: makes is a criminet ettense to mehe a wiriquity telse statement er
repessenestien to any depsetment er seeney at the United States as to any matter within its jurisdiction,

s. LICENSE FEE REQUIRED h. CEllTIFYING OFFICIAL (finnature/
ISee Seerinn 110.38,10 Cfft 110)

c. NAME IType er print!

$ 950.00 ALFRED J. McCABE
d. TITLE*

(11 LICENSE FCE CATEGORYI
e 3G EXEC. VICE-PRES.

121 LICENSE FEE ENCL.0$Eo
. e.DATE* '

950.00 MAY 24, 1984 i
. I

ano ass ue- - -

. . . . . . . . . . . . . . . . .

-. -- _ , - .. - - - - - ..-- _ - . - . . _ - _ _ .- - . . - -



__ _ _ - ..

MENT # 1 ,-' ITEM # 8 LICENSED MATERIAL- *

,

.

r '

.

.

E E E E
Co-60 Sealed Source Berthold 2 5 5D

*

P2608-100 -

4

Co-60 Sealed Source Berthold 2 3 50 .

P2608-101
Co-60 Sealed Source Berthold 2 5 200

P2602-100
Co-137 Sealed Source Berthold 2 3 500

VA-287 -

Cs-137 Sealed Source Berthold 2 E 1000
P2623-100

Cs-137 Sealed Srnrce Berthold 2 5 1000
P2645.100-000

~An-241 Sealed Source Berthold 33100
P-2642-100

An-241 & Sealed Source Berthold 3 5 100
,

P-2611-100 -

Ca244 Sealed Source Berthold 3310
2657.000-000

Sr-90 Sealed Source Berthold 10 E 0.0001
M1603A

' Sr-90 Sealed Source Berthold 10 3 0.1
'

*

M16038 .

~

; Sr-90 Sealed Source Berthold 20 5 0.0001
1210CS *

.
,

d

NOTE: These activities are maximum amounts per source device.,

| In most cases, activity levels will be less than
( that stated in Column D.

'. .b
',-

3

!

| * ITEM i 9 - STORAGE OF SEALED SOURCES.

A. Returned Berthold sealed source.

Will be stored behind lead brick caves to await disposal.

B. Source awaiting distribution.

These sources will be stored in its own shielded housing
approved for safety.

C. Sources used for instrument checking.

These sources will be of exempt quantity but aggregate
quantities will be stored behind lead brick shields.

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



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

~

. . -

# 9)

;

1

|
-

1) Rod source housing shield 8erthold 21157.001
for sources 2608-100/101' *

and VZ287..

2) Housing for Source Berthold 19166-002P2611-100.
''3) Shield storage for Berthold 21121-002

housing 19166-002.
.

4) Point Source shield Berthold P82199.0023

housing for sources
P-2602-100. P-2623-100, ,

and 2645.100-000. *
:

5) Source housing for Berthold 2193-100-000
! source 2642-100. 2193.200-000

6) Source holder for Berthold 2648.000-000
source 2657.000-000.

7)- ' Housing for source holder Berthold 15136.000-000
2648.000-000.

.
.

8) Housing and holder for Berthold 15111.002
source 2642-100 in-line **

~

4 . density guage.
,

.

9) Housing and holder for Berthold 1555.100-021.

source 2611-100. Hoisture -
.

guage in Sulfur analyzer.

10) Drawing of overall Sulfur Berthold 15143.001
analyzer shields including

j moisture and density detectors.

int source Berthold 21135.100-00La u

,

- _ _ _ . , . - - - . . . - _ . - - - - - . . . . - . . - - _ - . - - - - - - - - - . - - - - - - - - - - - - - -
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A label will be affixed to the hield housing
with the following statement: ?

.

"The receipt, possession, use. nd transfer of this '

-

device Model # . Serial # are subject
to a general license or the equivalent and the regulations-

.

of the United State Nuclear Regulatory Commission or of-

-

a state with which the N. R. C. has entered into an
agreement for the exercise of regulatory authority. This
label shall be maintained on the device in, legible.

condition. Removal of this label is prohibited."
..

CAUTION RADIDACTIVE MATERIAL- *

BERTHOLD INSTRUMENTS. INC. .
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