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APPLICATION FOR BYPRODUCT MATERIAL LICENSE

U.S. NUCLEAR REGULATONY COMMISSION 1

APPLICATION FOR

{Check amd/or compiete as approp el

RO 7X3
x | NEWLICENsE 032%)

INDUSTRIAL
See attached instructions for details, b, AMECNDMENT TO
LICTRET RUMBIL It
Completed applications are fiied in duplicate with the Division of Fuel Cycle and Material Satoty
Office of Nuclear Material Salety, and Safeguards, U.S. Nuciear Requiatory Commussion, HENEWAL OF
. ” v
Washington, OC 20555 or applications may be filed in person at the Commission’s office At TN RO

1717 H Street, NW. Washington, D. C. or 7915 Eastern Avenur, Silver Spring, Maryiand

2. APPLICANT'S NAME (/nstitution, firm, person, eic.)

BERTHOLD INSTRUMENTS, INC,

3. NAME AND TITLE OF PERSON TO BE CONTACTED
REGARDING THIS APPLICATION

JAMES A, WELSH, PRODUCT MANAGER

TELEPHONE NUMDER: AREA CODE ~ NUMBEN EXTENSION
12) 922-2635

TELEPHONE NUMDLIN. ANLA CODE NUMDER EXTENSION

(L12) 922-2635

4. APPLICANT'S MAILING ADDRESS (/nciude 2:p Code)
{Address te which NRC correspondence, notices, bulleting, etr
should be sent. )

136 BRADFORD AVENUE
PITTSBURGH, PA 15205

5 STREET ADORESS WHERE LICENSED MATERIAL 4.ILL E USED
finctuete Zip Code)

136 BRADFORD AVENUE
PITTSBURGH, PA 15205

(IF MORE SPACE IS NEEDED FOR ANY ITEM USE ADDITIONAL PROPERL Y KEYFED PAGES.)

6. INDIVIDUAL(S) WHO WILL USE OR DIRECTLY SUPERV

(See Lo 16 aned 17 tor reqyied tran FHRICr OF O

. i Date. . &/[. 11/ &

" Leg. . /7. f/ gl =

F@LL NA
v

at 1
”

ISE THE USE OF LICENSED MATERIAL

velval named bhelow)

C

7. RADIATION PROTECTION

“action campt. 41319, |

Attadh a 'Olnlﬂtgldu_a_qvu IR ATI

16 ot L2 gonet ehese vl Tas respong

Actio ,
JAMES A, wEqu |

S MATERIAL !

NAME OF MANUFACTURLIL | MAXIMUM NUMBGER OF

L ELEMENT CHEMICAL ,
1 AND AND/ON AND MILLICURIES AND/OR SEALED
N MASS NUMBER PHYSICAL FORM ‘ MODEL NUMBER SOURCES AND MAXIMUM ~CTI
t (11 Seatedt Sourer) VITY PER SOURCE WHICH WiLl
| | POSSESSED AT ANY ONE TIME
NO. A u -i © ) 1 0
” BEALED ROD. PERTHOLD-GERMANY |
COBALT=-60 OURCE _P-2608-100 &8 101 _ |50 mCi ea
SBEALED POINT BERTHOLD=-GERMANY 1
12 |ICOBALT=-60 SO0URCE P=-2602-100 _ 1200 mCi ea. -
SEALED ROD. AMERSHAM BUCHLER
30 ICESIUM=-137 BOURCE Z-287 8 SK=1208 500 mCi ea.
SEALED POINT MERSHAM BUCHLER
“ ICESIUM=-137 SOURCE -2623-100 1000 mCi ea.
DESCRIDE USE OF LICENSED MATERIAL

E

TO BE USED IN INDUSTRIAL DEVICES

TO MONITOR AND MEASURE.

TANK LEVELS, DENSITY MEASUREMENT,

BELT WEIGHING, MOISTURE MEASUREMENTS

AND ASH CONTENT DETERMINATION.
3

04 1qbv}('5%r
—— il

(4)




9. STORAGE OF SEALED SOURCES

';' CONTAINER AND/OR DEVICE IN WHICH EACH SEALED NAME OF MANUFACTURER MODEL NUMBER

: SOURCE WILL BE STORED O USED.

NO. A a8 C.

(R3]

2 N/A

(3

i4)

10. RADIATION DETECTION INSTRUMENTS
TYPE MANUFACTURERS MODEL NUMOFR RADIATION SENSITIVITY

t oF NAME NUMBER AVAILABLE DETECTED RANGE

N INSTRUMENT falpha, beta, [nulhiroentgens/hour
N:o garnina, neutron) or counts/minute)

i A ] e 0 E F

i

(i}

(4)

11. CALIBRATION OF lNSTRUMENTS LISTED INITEM 10
Da CALIBRATED BY SCNVICE COMPANY CJu. CALIBRATED BY APPLICANT
NAME ADDANESS, AND FACQUENCY Attich g separate sheet duscribing method, frequency and standards
s tur caliyrating msteurments,
1
12. PERSONNEL MONITORING DEVICES
TYIE SUMPFLICA -
[Check and/or compiete as anpropraite ) {Seevize Company) EXCHANGE FREQUENCY
A - a
O(1 FILM BADGE lUuwmmw
O (2) THEAMOLUMINESCFENCF | N/A () QUARTERLY

DOSIMETER (TLOJ

C13) OTHER (Specify) 3 ] OTHER (Specity)

13. FACILITIES AND EQUIPMENT (Check were appropriute and attach annotated sketchles) and description(s).

LABORATORY FACILITIES, PLANT FACILITIES, FUME HOUDS (Include filtration, if any), ETC.
. STORAGE FACILITIES, CONTAINERS, SPECIAL SHIELDING (fixed and/or temporary), ETC.
_ REMOTE HANDLING TOOLS O EQUIPMENT, ETC.
_ RESPINATORY PNOTECTIVE FQUIPMENT, ETC. N/A

aooaooc
L -

14. WASTE DISPOSAL
a. NAME OF CUMMEHCIAL WASTLE UISPOSAL SENVICE EMPLOYED

b, IF COMMENCIAL WASTE DISPOSAL SEAVICE 1S NOT EMPLOYED, SUBMIT A DETAILED DESCRIPTION OF METHODS WHICH WiLL
GC USED FOR DISPOSING OF NADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED. IF
THE APPLICATION IS FONSEALS ) SOUNCES AND DEVICES AND THEY WiLL DE RETURNED TO THE MANUFACTURER, SO STATE.

N/A

NAC FORM 313 1{1281Y)



INFORMATION REQUIRED FOR ITEMS 15, 16 AND 17

Describe in detail the information required for Items 15, 16 and 17, Begin cach item on a
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 and responsibilities of the Rad:ation Protection Officer,
control measures, bioassay procedures ( needrd), day-to-day general safety instruction to be followed,
ete. 1f the application is for sealed source’s also submit lcak testing procedures, or if leak testing will be
petformed using a leak test kit, specify manufactiner and model number of the leak test kit

16. FORMAL TRAINING IN RADIATION SAFETY. Attach a resume for each mdwidual named in
Items 6 and 7. Describe individual's formal traming in the following arcas where appheable.  Include
the name of person or institution proviching the tramng, duration of traming, when Lraing was

received, elc.
a, Princyes and practices of rachation protection

I, Radinactivity measurement standardization vl momitoring
techninues and instruments

c. Mathematics amdd ealeulations basie to the use and measurement ol
rachioactivity .

d. Biological effects of rachation,

17. EXPERIENCE. Attach a resume for each individual named in Items 6 and 7. Describe ndividual’s
work experience with radiation, including where experience was obtained. Work experience or on-
the-job training should be commensurate wath the proposed use.  Include list of radinisotopes and
maxmum activity of each used

18. CERTIFICATE

[Ths stemy must e compivted by apphcent)

The applicant and any oflicial executing thix certificate on behail of the applicant named in Item 2,
certify that thit application s prepared n conlormity with Title 10, Code of Feaeral Regulations,
Part 30, and that all information contained herewn, including any supplements sttached hereto, 15 true
and corract (0 the best of our knowiedgs and helinl,

WARNING.~18 US.C., Section 1001; Act of June 25, 1948 G2 Stat. 740, makes it 8 criminal offanse 1o make a willfully false statement or
representation (6 any department or agency o tha United States as 10 any matter within its jorisdiction,

a. LICENSE FEE REQUIRED h. CERATIFYING OFFICIAL [Suymnature)
(Sees Section 120,31, 10 CFR 120)

c. NAME (Type or print)

$ 950.00 ALFRED J. McCABE
(1) LICENSE FCE CATEGORY: . TITLE
2 6 EXEC. VICE=-PRES.
FEE ENCLOSED $ *. DATE
{2) LICENSE :# a0 nn o (PRI

B L GO ANe-a20




*ATTACHMENT # 1
*ITEM # 8 - LITENSED MATERIAL

L B_ C_ o __

H=3 Any 1

C-14 Any 0.1

I-125 Sealed Source West Chemical 20 8 0.0001 mCi ea
WCA=-501

I1-129 Sealed Source Packard Inst. 10 @ 0.0001 mCi ea
6018502

Cs=137 Sealed Source Packard Inst. 10 @ 0.0003 mCi ea
6018501

Cs=137 Sealed Source Berthold Inst., Inc. 2 B 500 mCi ea
vzz287

Cs=137 Sealed Source Berthold Inst., Inc. 2 8 1,000 mCi ea
P-2623-100

Co-60 Sealed Source Berthold Inst., Inc. 2 8 50 mCi ea
P2608-100/101

Co=-60 Sealed Source Berthold Inst., Inc. 2 B 200 mCi ea
P-2602-100

Co=-60 Sealed Source Nucleus, Inc. 10 8 0.001 mCi ea
S=-4

Sr-90 Sealed Source Nucleus, Inc. 10 @ 0.0001 mCi ea
5-3

Sr-90 Sealed Source Berthold Inst., Inc. 10 @ 0.0001 mCi ea
M1603A

Sr-90 Sealed Source Berthold Inst., Inc. 10 @ 0.001 mCi ea
M16038

Sr-90 Sealed Source Berthold Inst., Inc. 20 8 0.0001 mCi ea
1945-12-81

Po-210 Sealed Source Nucleus, Inc. 10 @ 0.0001 mCi ea
§5-2

TL=-204 Sealed Source Amersham 178 83.9 mCi ea
PB-75

*ITEM # 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.



*ATTACHMENT # 2
*ITEM # 10 - RADIATION DETECTION INSTRUMENTS.

A B c b E F WINDOW
THICKNESS

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

Cont. Monitor Berthold LB 12108 2 Beta 10cps-3000 cps D.4mg/cm”
Gamma

*ITEM # 11 - CALIBRATION BY SERVICE COMPANY

NAME: APPLIED HEALTH PHYSICS, INC. - JOHN DOUGLASS

ADDRESS: 2986 INDUSTRIAL BLVD.
P.0O. BOX 197
BETHEL PARK, PA 15102

PROCEDURE FILED WITH COMMISSION - YES
FREQ: ONE (1) YEAR

*ITEM # 12 - A. Film Badge.
B. Teledyne Isotopes, Westwood, New Jersey
C. Quarterly.



*ATTACHMENT # 3

*ITEM # 13

R)

8)

C)

0)

LABORATORY, PLANT FACILITIES, 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 # - Since

70% of the activities at our facility |1is

repair and check out of nuclear electronic
instrumentation, (the remaining 30% being
combined distribution and sales), wusing ap-
proved sealed sources. In 1light 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.

STORAGE, CONTAINERS, SPECIAL SHIELDING
REFER TO ITEM # 9

Remote handling eguipment such as forceps
and tongs will be wutilized |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.

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 loceted st 2986
Industrial Park, Bethel Park, Pittsburgh,
Pennsylvania 15205, to handle this waste.



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

I.

I1.

III.

Iv.

“I.

EMPLOYEE TRAINING PROGRAM

A training program will be in effect for
all employees handling or frequenting areas
where radicactive sources will be wused or
stored.

The training of an employee in Radiation
Protection is the responsibility of James
Welsh, Industrial Product Manager, R.S.0.

The training program on the "Mechanics and
Physical" properties of RAM for safe wuse
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 PRODUCTION
(D=P) C. ELECTROMAGNETIC & PARTICULATE RADIATION
(D) D. ENERGY SPECTRUMS
(D) E. DIRECT IONIZATION
(D) F. INDIRECT IONIZATION
(D) G. ACTIVITY UNITS & SUB-UNITS INCLUDING S.I.
(D=P) H. INVERSE Sqg. LAUW
(D=P) 1. 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
(D) N. SOME BIOLOGICAL EFFECTS
(P) 0. SURVEY EQUIPMENT
(D) P. 10 ecfr 19.

It is a Health Physics judgement that bio-assays

will not be necessary.

Film badge (whole body and ring) will be employed.

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.

Area wipe survey will not be necessary on a

UNITS

periodic basis. An area wipe survey will be performed

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

(b) If Tritium or Carbon 14 is used to apply

to TLC plates for testing.

Areas where RAM is stored or used will be placarded

as per 10 cfr 20.203.



Continuation

*ATTACHMENT # &
*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.



*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.

¢ = Rutgers - Basic Nuclear Physics Dr. F. Haughey
Six (6) months.

*ITEM # 17 - EXPERIENCE

Instrumentation
Activities
Research

Sterilization
Facility

(M)
(2)
(1)

(2)

(3)

(1)

(2)
(3)

Packard Instruments, Inc. 1964=-1966.
,H. g, 32p, 1251, 1371, mCi amounts.
Ortho Diagnostics, Inc. (J 8 J)

1972 - 1982 Radiation Safety Officer
Designed and managed Radiation Safety

program including training of employees.

3
%2ntopes used = H 51Cr. 9OSr. 1251.

C, Cs, 137, 32p, 5%cr - high
millicurie amounts.

International Nutronics, Inc. = 1983

R. 8. 0. :
Isotope Co-60 - Kilocuries



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

8, B, &, North Carolina State University

a, b, ¢, d, Philadelphia College Pharmaceutical Sciences
bs €, Packard Instruments, Inc.

Ui B LKB Instruments, Inc.

B, €, Wallace, oy

b, ¢c, Laboratorium Prof. Dr. Berthold

*ITEM #17 - EXPERIENCE

Packard Instruments, Inc. - 13 Years
LKB Instruments, Inc. - L Years
Berthold Instruments, Inc.- 4 Years

Instrumentation: Ligquid Scintillation Counters
Gamma Counters
Proportional Counters

Work Experience: Service, Sales, Product Management,
Radiation Safety Officer, Sales
Manager, Executive Vice-President.

Activities: 3H. 1“'C. 329. 6UCD. gng. 1251. 1311.

137¢g, 226Rg, 24M3m, Micro Curie guantities.

1251 - Demonstrate RIA kits and sealed
sources to demonstrate system performance.



*#»EMPLOYMENT RESUME#»

William F. Kausek, Jr. R.TJHAR.R.T)
302 Wyhe Avenue
Strabane, PA 1536

3
B:D, 2-2-49 Hti 597 Wt 160

MAY 1933 --~ Present

Berthold Instruments, Inc,
| 3¢ Bradford Averue
Pittsburgh, PA 15207

Technical Representative

1981 ~-= APRIL 1983

Pharmatopes, Inc,
3402 Butler Street
Pittsturgh, PA 15201

Sales Fepresentative
Pennsylvania, and West Virgiria area sales representative,

?w;l-htcd medical radioicotopes and accessory equipment to nuclear medicine
acilities,

1974 --- 1981

Dia tic Ieotope Latoratory, Inc,
$ 32 South Aiken Averue
Pittsturgh, PA 15232

Cheif Nuclear Medicine Techriologist

Gamma camera and scarner imaging, Radicimmunoaseay, Diagnostic Ultrasound,
lab management, billing, keeping, equipment maintenarce, office
management, Radiation Safety Morutoring

St, Francis General Hospital

Pittsturgh, PA
Contiruing Education Program
FPadiological Physice & Padiation Biology
Apnil 12°§ 13, 1980

Allegheny General Hospital

Pm:bur&‘-. PA .
Society of Nuclear Medicine and Techrologists
May | - 3, 1981

The Perin-Ohio Chapter of the American Asc, of Physicists in Medicine
November 21, 1921 '
Symposium on Current Topice in Nuclear Medicire

1979 -~~~ 1980

Ultrarwuclear Imaging Laboratory, Inc,
220 Meyran Averve

Pittsburgh, PA 15213

Cheif N.M. Techrologist

grganiuq and initiated the operation of this lat,
jagnostic Nuclear Cardiology and uitrasound procedures.



1978 --- 1979
Instrumentation Industries, Inc,
1121 Streete Run Road
Pittsburah, PA 15263

Biomedical Fepair Techrucian
Electronic construction of prototype devices

Area Service Rep. for!

Ortho Diagriostic Instruments, Inc,
“Hemac" Lazer Hematology Counter

Data Devices Int,, Inc,, Kybe Corp.
Comguter tape cleaners, testers, and certifiers

Forma, Inc.
Incubation and environmental chambers
1969 --- 1973
United States Navy

Hospital Corps School
Creat Lakes, 1l

Great Lakes Naval Hospital
Great Lakes, Il

X-ray Special Procedures (Z yre)
Radiation Therapy (2 yrs,)
Routine Radiclogy (3 yre))
Nuclear Medicire (on the job trairung
Fadiation Safety Monitoring
NORTHWESTERN UNIVERSITY
The Medical School Clirucal Training Division
Chicago, lllinois
Radiatior Therapy Donmtré Workshop
April 1, 1970 to Jure 3, 197

Hororably Diecharged (HM2, ES)

1967 --- 1963

Washington Hospital School of X-Ray Techrology
Ligstungton, PA

Two year on the job training in X-ray technology
Received Registry

High School

Canor-McMillar Seruor High School
Canoneburg, PA

Acedemic Course
Graduated: 1967
Others!

Cleveland Institute of mntrwc&
Radiotelephore License and Electronics

AL - |
National Technical Schoord -

Electronice
& Air Conditioning,. Refrigeration, and Heating

-2~



‘,
APPLICATION FOR REGISTRATION OF SEALED SOU 7
«Lff,'
COBALT-60 POINT SOURCES 4(/
i©

W 5
A SUMMARY DATA 0‘4"/:,

1

2

Date of Original Submission - April 16, 1984

Sealed Source Type - "Point Source" - which is Co-60
in a sealed stainless steel capsule.

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

attached as Appendix 1.

Applicant

Berthold Instruments

136 Bradford Avenue

Pittsburgh PA 15205

USA

Tel: 412-922-2635 Tix: 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:

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

Other Companies Involved

The sources are manufactured by:

Labor Prof Dr Berthold
7547 Wildbad
West Germany

Isotope and Maximum Activity

Depending on requirements, the following activities would
be used:

Cobalt-60 200 mCi -~ maximum

(normal requirements are usually less than 100 mCi)

04 JUN 1954



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 °C (7520 °F). 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 6.3-38491/73. 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": GCamma gauge to measure and control levels
in all types of vessels.

9 Custom Source

No. The construction of these sources is essentially
the same for all, with only the source activity
as 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) 1Isotope (nuclide) - Co-60

b) Chemical condition - Co

¢) Physical condition = solid wire
d) Activity = 1200 mcCi

(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 Berthold
Wildbad
West Germany

Supplier:

Labor Prof Dr Berthold
Wildbad
West Germany

¢) 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 - 180/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 fir
Materialprifung of the West German

Government. See Appendix 4 for
this report.

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

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

lst number - sequential number of source made that year
ind number - month of manufacture
Jrd number - year of manufacture

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



Diagram

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

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 180°
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.



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

In the event that the container temperature would
exceed 300 °C (572 ©F), 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 higher temperatures because the source is
securely held in place.

An additional certificate from the Staatliches
Materialprifungsamt, 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 ©C (1832 °F) with the
following results:

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

(see Appendix 7 for this certificate)

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.1.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.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.



b)

c)

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

Source jacketing is tested on the folluwing 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.

Manufacturing and Distribution Controls

a)

b)

Quality assurance and control:

During every step in the manufacture, the tests
specified in the Berthold Sealed Radiocactive Source
Test Report (Appendix 2), are individually carried
out for each and every source. Testing for the
source strength is done in twe 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 fitted 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.

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.

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

= 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
either to the Berthold Company in
West Germany or given to a ccmmercial
nuclear waste disposal company.

= The time required to handle the unshielded
source - in the above procedure -
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 mCi
the whole body exposure can be cal-
culated to a value of 18 mrem.

iii) Leak testing:

The construction of the sources is such, that
under normal circumstances, replacement 1is
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 °C (752 °F) then it is
recommended that the source be replaced.
¢) 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.1.B,
C:1.8, b, and ¢, and B5.4.4.



b) Prototype testing and evaluation:

= Maximum radiation levels based on the maximum
source strength of 200 mCi and using the Specific
Dose Rate constant for Co-60 which is given as:

1.35 Drem x a?

h x mCi

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 c¢cm
the maximum radiation level would be 3 000 mrem/

= 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 in
1S0/C-65444 and this corresponds to ANSI spec.
N-542-1977. See also Appendix 3.

¢) Additional information:
As given in Section B.4.a.$4 above, additional

information was presented on fire testing. See
also Appendix 7.
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LABORATORIUM PROF. DR. BERTHOLD
D-7547 WILDBAD 1 - Fernaprecher (07081) 3981 - Talex 0724018

MertHoicd

KERNSTRAHLUNGSMESSGERATE FOR INDUSTRIE, WISSENSCHAFT UND MEDIZIN

Bestell-Nr
Emptanger -
RECEIVER ORDER-NC

Komm.-Nr.:

OUR COMM -NO
Zertifikat Nr.

CERTIFICATE NO

uber Dichtheit und Beanspruchbarkeit umschlossener radioaktiver Stoffe

SEALED RADIOACTIVE SOURCE TEST REPORT

Nuklid. Typ: Punktstrahier
Co-60 .
NUCLIDE TYPE PO SOUrCE
Beanspruchbark et 1ISO/C 65444 Zeichnung P 2602
CLASSIFICATION SPECIAL FORM DRAWING
Prufungen. | Dichthertsprutung Blasentest Il Kontaminations-
Prutung Wischiest
TESTS LEAKAGE TEST  BUBBLE TEST CONTAMINATION Ergebnis .
v v r 08 xBq
EST WIPE TES RESULT
Strahler-Nr. Aktivitat Prufdatum  Ursprungs-Nr
SOURCE NO ACTIVITY DATE OF TESTS ORIGIN NO
m M Bg
S ———— e ESSLSISCUSSE S S—" S —— —
———— e ———— e /-‘b—_—- S S —— ——,— - —— . ——

Hinwers Dwe Strahieraustuhrung entspneht PTE-Gutachten Ne 6§ 3 38491 73

Ore oben autgetunrien Siranier wurden individus!l gepruf und gehen als dicht und kontaminationsfre:
THE ABOVE LISTED SOURCES PASSED AN INDIVIDUAL TEST AND THEY ARE FREE OF LEAKAGE AND CONTAMINATION

LABORATORIUM PROF. DR. BERTHOLD
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Prifmethoden = Test Methods
Test Methods

I. Bubble tosting (L4 Taxr)
The radiator is immersed in a suitable
fluid (diethylene glycol) and the pres-
sure in the vessel is reduced to 100 mm
Hg. No 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 5 nCi is not exceeded in the cor~
responding tests,

Special Form

A radicactive material in special form is a
radiator which meets thermal and mechanical
requirements and test methods above the
usual requirements as described in the IAEA
Transport Regulations,

The tests are performed by the competent
authority, which then i{ssues a cerresponding
) 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-
er; however, it is also frequently consider~
ed for evaluaticn of the quality of a radiat-
or.

Transiations from Technical and Commercial Afrihaans, Bulgatian, Crech, Senian, Buteh, Freceh, Cerman, ftalien,
Borvejian, PolLiah, Pestugeere, Namanian, Bussian, Serbo-Croetisn, Sioven,an, Sparian, Swedish, and LArainian

- -



150/DIN Classification

The International Organization for Standardization (ISC) has recommended a system for t
classification of sealed radicactive materials which meanwhile is employed worldwide.

Building up on the 1SC Standard, the DIN Standard 25 426, Part 1, “Sealed Radicactive »
terials, Requirements, and Classification®, was prepared., Both standards are nearly ic
tical, »

It is the puspose of this Standard to provide uniform criteria to manufacturers, suppl.
users, and responsible authorities for the evaluation of safety in handling radicactiv:
terials.

Classification of Radiators According to their Load Capacity
(per DIN 25 226, Part 1).

Class
ook 1 2 3 4 5 € x
Temperature not - 40°C - 40°C - 40°C - 40°C - 40°C Special
testedl (20 min) (20 min) (20 min) (20 min) (20 min) requirement
and and and and and
+ 80°C + 180°C + 400°C + 600°C ¢+ BoO*C
(1 h) (1 h (1 n LU V) 1hn
and and and
thermal thermal thermal
quench quench quench
from 400 from 6CO0 from 800
to 20°C to 20°C to 20°C
Pressure not 250 mbars 250 mbars 250 mbars 250 ebars 250 mbars Special
tested and 20 and 70 and 700 and 1.7 requirement
bars bars bars kbars
Impact not S0 g from 200 g fr. 2 kg from S kg from 20 kg fr. Special
tegted 1 m ht, lmht, 1wmht, 1 mhe, leht, requiresent
Oscillation hot 3 x 3 Ix) Ix3
tested cycles cycles cycles
every every every
10 min: 10 min: 30 mine
25-500 Hz 25-50 Mz 25-20 Hz
at S g at S r at 0.7%
: accelera~ accel ‘ra~ mm detlec-
tion am~ tion am~ tion am~
plitude plitude plitude omitted omitted -
. and 50 to and 80 to
90 Hz at 2000 Kz at
0.32 em 20 g acce-
deflec- isration
tion an~ amplitude
plitude
and 90 to
S00 Hz at
10 g acce~
leration
amplitude
In addition: 30 min at each
resonance frequency
Puncture not 1 g from 10 g from %0 g from 300 g fr. 1 kg from Special
tested 1 m ht, Ilmht, 1= he, 1 mhe, 1 mhe, requirement

Translations from Technical and Commercial Afeikaans, Bulgarian, Crech, Danieh, Duteh, Prerch, Cerman, Italien,
Borvegian, Polish, Portuguese, Ramanian, Wasian, Serbo~Croatian, Blovenian, Sparish, Swedish, and URrainien

- Sf-



The requirement for 4 class is considercd 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 Radiator

Radiator Application Temperature Pressure lImpact Osgillation Puncture

Radiography in industrial field

unprotected radiator L 3 5 : g
protected radiator 4 3 3
Medical field 2
Radiography 3 2 3 1 Hy
Gamma~teletherapy 5 3 5 2 .
Interstitial and intra- 5 3 2 1 2
cavity therapy 4 3 3 !
Contact therapy
Camma measuring devices
(medium~ and high-energy) 3
unprotected radiator 4 3 3 3 2
protected radiastor B 3 2 3

Beta measuring devices, low-
energy gamma measuring de-
vices, and roentgen fluor- 3 3 2 2 2
escence analysis (except
radiators containing radio-
active gases)

Probes for deep well drilling 5 6 5 2 2
Portable m-nﬂn and density
meters (also manual devices L 3 3 3 3
and mobile devices)
Neutron sources
(except radiators for the 4 3 3 B 3

startup of reactors)
Calibration and test gauges

with little activit 2

(1.11°10° to 3.7+10°8°) 2 : : 4

(30 uci to 1'mci)
Technical gamma radiation " 3 L 2 b
unprotected radiator 4 3 3 2 3
protected radiator
Ion generators (unprotected 3 2 2 1 . 1
and protected radiators) ' 2 2 2 2 2
Gas chromatography 3 2 2 2 2
Electrostatic eliminators

Smoke detectors

Transiezions from Pechnice’ end Commercial Afrikeans, Bulgarian, Crech, Danish, Duteh, French, Cermen, '::::"'
Rorvegian, Polian, Portuguese, Romanian, Russian, Serbo-Croatian, Slovenian, Sparish, Swedish, and URIes



Translation of letter of

PHYSIKALISCH-TECHNISCHE BUNDESANSTALT
Department 6, Braunschweig

Messrs. D-33 Braunschweig,
Laboratorium Prof. Dr. Berthold 16th January, 1974
7547 Wildbad

ostfach 160 No. 6.3 =-38491/73

Re.: 6OCo-sources for level measuring equipments;
reference in respect to § 2(2) and § 44 of the
"Erste Strahlenschutzverordnung“ of the Federal
Republic of Germany

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

The source capsules manufactured by Laboratorium Prof. Dr.
Betthold650r the utilization at level gaging equipments
contain 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, ~49 % Ni).

For each of the sources an acitivity with max. 200 mCi is
stated.

According to the construction drawing no. P 2602-100, the
radicactive material is encapsuled into a stainless steel
(V2A) container with a min. wall thickness of 1.5 mm. The
container is screwed by means of a worm Plug and additionally
welded by way of the Argon-Arc-method.

Each source capsule must be examinated on seal and sufficient
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 radicactive material
according to § 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 § 44 of the "Erste Strahlenschutzver-
ordnung" are unneceelary 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 By order
11l of costs

(Prof. Dr. H. M. WeiB)



Reprinting, even partial, permitted only with suthorization of DIm.

sive sale of standaras by Beuth Yerleg GmabM, Berlin 30 and Cologne 1

Requirements and Classification 25 426
Part 1

Ssealed Radioactive Sources ‘21!!
TRANSLAT ION

Basis of tnis standard is the USA Standard "Classification of sealed radicactive sources®!), the 150
Standard "Sealed radioactive sources - Classification*?) deriving therefrom, as well as the 150 Sten-
sard “Sealed radicactive sources - General®?),

Classification as “special form radicactive material® per IAEAY)- "Safety Standard Regulations for

the safe transport of radicactive materials"®) or as similarly defined *highly safe radiator® per DIN
54 115 Part 2°) calls for slhightly giffering test methods.

Contents
Page Page
1 Scope 1 6.1 Prerequisites for tests 3
2 Pyrpose 1 6.2 Evaluation of tests k]
3 Definitions 1 7 Test methods k)
4 Classification 2 7.1 Temperature test k|
1) Arrangerment by activity and 1oad 7.2 Pressure tesi ¢
capacity (classifying) 2 7.3 Impact test 4
§.1 Classificatior methods 2 7.4 vibratien test “
§.2 leentification and cover letter 7.5 Penetration test 5
(certificate) 3 8 Quality control in mass production
§.3 Selection of rejuiremerts 3 Appendiz A .
6 General data for type tests 3

1 Scope

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

fxcepted are scaled radicactive sources gsed in nuclear reactors (e.g., fuel elements, neutron sources
for startup) and other sealed radioactive sources for which special regulations apply (e.G., racionuc-
1:ge Datteries, tritium gas lignt sources;.

2 Furpose

1t is the purpose of this standard 0 provide manufacturers, suppliers, users, and resporsible author-
1ties with uniform criteria for the evaluation of safety in dealing with sealed radicactive sources.
For thi1s purpose, sealed radioactive sources are classified in accordance with their radigactive con-
tent, physico-chemical condition, and thermal and mechanical load capacity,

3 Definitions

3.1 Sealed radicactive source

A sealed radicactive source (hereinafter designated as *cadiator”) in the sense of this standarc is @
component in which the radioactive material is continuously enclosed by an all-around tight, rigid,
inactive casing or is sc 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 crm.

’i ANS] N5,10-1968

7} Currently 150/01S 2919.2 as of February, 1975

3) Currently 150/01S 1677.3 as of October, 1975

*) International Atomic Energy Agency

%) Safety Series No, 6, 1967 Edition or 1973 Revised Edition
€) Currently being revised

Continued on paies 2-6
Standards Committee - Nuclear En?inoering (Nxe) in DIN
io

Standards Committee - Radiology (NAR) 'n DIN
Specialty Standards Committee - Material Testing (FN™) in DIN

DIV 25426 Part 1 Feb 1977 Price lamit



3.2 Cevrmg
A casing 15 the LIght enciosure of the radioactive material which Cannot De Opened without 15 @estruction.

5.3 Shielced Regtator

:’nulm rAEIAtor 15 & rediator which even during use rematns constantly in & device protecting 1t 40aINST externs!
fects,

3.4 Unshielded rediator

An unshielded rediator 15 & radiator which 15 mot constantly surrounded by a device protecting 1t against externa!
effects or in which essential parts of the protective device are removed during use.

3.5 Type semple
A type sample i an example of & type which serves a5 & sample for the menufacture of 411 radiators of the same type,

3&  Substitute sample

A substitute sample 15 an example similar In design and manm ot e 0f @ type which, however, Instead of the croposed
redicactive material, contains an fnactive or considerably Tess active materia) which corresponds to 1t in other phy-
sical and chemica) properties to the eatent practicable.

3 Type testing

Tyoe testing is the testing of type samples or substitute samples before radiators of this type have beer placee 11
uie,

4 Classification

The class in which o radiator 15 to be classified 13 idemtified by the symdo) 150 with & subsequent letter ans ¢ .¢
figures. The letter denctes Activity Class per Table 2. The figures denote load capecity per Table 3, 'n wr 2= lar.
ger numbers correspond to higher requirements,

150/C (or £) = x x &
Activity uwp to limiting ulu-___J I , ’

»
Activity above limiting valye

Identification of load capacity by:

Terperature
Pressure
Impact -
Vibration
Penetration

According to Appendix A, 150/C 43515, for example, would denote & radiator which 15 suitable in unshieides coma ® 1o
for \ndustrial radiography.

If the radator also meets the requirements for "special form radicactive material” per [ATA "Regulations for tre
safe transport of radicactive materials®) or for similar)y defined “hignly safe ragiators® per OIN 54115 Part 2*
this can be 30 identified by the appended letter .

5 Arrangement By activity and load capecity (classifying)

5.1 Classification methods

5.1.1 The manufacturer first determines the Activity Class (C or E) with regard to tosicity of the radicruc' de i#
dccordance with Table 1, as well as the estractability or reaction possibility of the racicactive content 1r tre
physica) and chamical forw to be employed with 1ts proposed dimensions i1n accordance with Table 2. Rag onuclides not
Tisted in Table ! are to be classified 1n accordance with their free 1imits accoreing to the Radration Frotection
Regulation. Activity at the tise of manufacture 1s governing,

Tadle 1. Classification of rad enuclides frequently used in radiators sccording to their toxfcity

(excerpted from ICRP”) Publication Mo, § and TALA Technical Report No. 15)

Group 1

[ Yery high toxicity; free 1imits: 3.7.10%°) (1077 C1) ?%iam, 252Cr, 7)0pp 210py 230py 2)%p, 22, 1%y,
Group 2 o

High toxicity; free limits: 3.7. -1 1 11oe LALT TR L L , B0y, e 8 13« . Wy, 102 , 1%ge,
l~:‘ “ina, {!6.‘._ llbs.. fns.' u}ﬁ'u;i!ngd 1N "btt. ’ c. ’ “ - o o :

Grouwp 3

mm :wm,; free Timits: 3.7.10%"1 (10°% 1) I90A,, 8¢, 19%q, 37Co, S0¢o, YSFe, YIND, N1, '-TPe,
S, $2n

Growp 4
Low toxicity, free Mi=ftz: 3.7 1085 (10°* C1) 9w, ®%xr

Table 2. Upper 1imiting values for Activity Class C%)

.

Toricity group per Tadle | Limiting value of activity
Extractable (1) or reactive (1) ' Slightly extractadle (2) or slightly reactive (&)
1 1.11+ 109"} (0.3 Cy) L1107t (3 )
? 1,11+ 100771 {30 CY) 1,00+ 00971 (300 C1)
3 1,11+ 10 %¢°1 (300 C1 1.10 - 10%s"% (3000 C1)
‘ 1,85 1647371 (500 Cf 1,88+ 10'%s"" (5000 CY)

— - - ——
(1) Extractable means e)imination of more than 10°% of the toral activity in at least 100 @] of stil] water at 20°C
in 48 n. Powdery materials are equated Lo the extractadle,

(2) Siigntly estractadle means eiimtnation of Tess than 10°* of the tota) activity in at least 100 ml of st1l] water
at Cind8

(3) Meactive means reactive 1n air or water (e.9., the metals Na, K, U, C3),
(4) S)ightly reactive means not reactive in air or weter (e.g., noble metals).

5’ mgam.uu on Radiological Protection,



Page 3 DIN 25 426 Part )

$.1.2 Then, the manufacturer determines the 104d coapacity of the radiator by tempersture, pressure, fmpact, vibra-
tion, and peretration in accordance with Tadle ).
§.2  ldentification and cover letter (certificate)

$.2.1 The radiator must be clearly fdentifiable by tdentification (e.9., engraved serfal number) duradly attached
by the manufacturer 1f its dimensions and 1040 CaPacity 1n accordance with its classification permit thiy,

Insofar as possidle, the radiator identification should 1nclude additiona) Information, arranged by importance:
e.9. 11 Cob0 2ns"' MM 72 ¥YI 150/C 43515

e T

Activity

Manufacturer or supplier
< Date of measurement

Type
Classification

Rote on units of measurement, The following s valid by Resolution of the 15th General Conference for Measurement
4nd Weight of June 2, 1975: | Becquere! (B3) = 1 8™', for the stated example: 2 ns™! o 2. 10%"! « 2 G8q = 54 (i,

$.2.2 A cover document (certificate) on which, 1n addition, the Information deemed necessary per Section 5.2.1 must
be restated,

' Description of radicactive content

Activity in neutron emission source strength (identified tn each case as nominal value Or measured value) and
target material, chemical and physical form, radicactive Impurities 17 applicable, mass or volume, dimensions
if appiicedle

) Description of casing
Dimensions, materials, type of sealing, 1f applicable area, material, and thickness of outiet window
c) Dose rate 'n o defined interva! (e.g., 0.1 m)

q) Date, method, and results of acceptance test on contamination freedom and tightness?)

e) Information on meximm allcuable temperature in continuous operation and on special corrosion sensitivig,, f
applicable, instructions for cleaning and sterilization

f) In case tests with spectal requirements (Class X) or spectal tests take place: basis, method, and resylts

9 Instructions for transport, e.g., Vicense as "specia) form radicac ‘ve material”

5.3 Selection of requirements
According to the intended purpose, the requirements on load Capacity of the radiator may be taken fram “able 3,

[ General data for type tests
6.1 Prerequisites for tests

Each individual test for classification of a radiator per Tadle 3 must be performed on at least two specimens (type
samples or substitute samples). For each test, new specimens Tay be used. In case fdentification i3 providec for
mess production, corresponding marking of the specimens must take place before Toading, In which figures that carngt
be determined before classification may be replaced by general symdols. Shielded radiators must De tested without
their protective devices. Al tests, other than temperature tests, must be conducted at norma! ambient temperature,

Other test methods may be employed when their equivalence Nas deen demonstrated. The classification may aiso be in-
ferred from corresponding test results on comparable specimens,

6.2 Evaluation of tests

The requirement of 4 class is considered to be met when the Specimens have remained tight under load, with myltiple
enclosure of & radiator, 1t {5 sufficient when at least one Casing has revained tight under load,

? Test methods

7.1 Temperature test

T.1.1 Slow temperature changes

7T.1.1.1 Test method

The specimens are to be Brovght to the test temperature within the time intervals Indicated 1n Table ¢ and maintained
4t th1s temperature for at least the time intervals prescridbed in Tadle J; then, they must gradually reassume the
mbient temperature in air,
Jadle 4. Maximum a)lowsd)e time interval YD 10 attaimment of test temperature
Test temperature, °C -40 80 180 400 600 800
Tiee interval, min LH] 5 10 25 4 70
7.1.1.2 Requirements on test device

The chamber for cooling or heating the specimens must be at Teast five times a3 Targe a3 the volume of the specimens,
Meating tests must be performed in air; Tow-temperature test may be performed in o €0y stmosphere. [n ovens fired
with oi) or geos, an Ox1d1zing steosphere must be maintained constantly.
7.1.2 Therma) 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 mafntained at this tempera-
;8:: for at Teast 1S minutes. Then they must be famersed within 15 seconds in water with & masine temperature of

Either new specimens or those used 1n the temperature test per Section 7.1.1 ™y be used,
7.1.2.2 Requirements on test device

The water 1n the fmmersion bath It either flow with & velocity of 4t least ten times the radiator volume per mine-
VR 07, 1T 1L is SUITY, must Reve ot Teast twenty times the rediator volume,

%) e scoitional part of DIN 25 426 ea suitable test aethods with the dats of tightanss criterie, conrdinated with
150 Technical feport 4828, “Sesled radioective sources - Jeek LTt methodi®, 13 baing prepered,
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Tadle 3, Classification of radiators according to their load capacity

- Class
28t 1 2 3 . 5 6 X
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 n) +180°C(1 h)  +400°C(1 h) | +600°C(1 h) | +800°C(1 M)
and thermal | and thermal | and therma)
quench from | quench from | quench from
) 400 to 20°C | 600 to 20°C | 800 to 20°C
Pressure not tested 250 mbars 250 mbars 250 mbars 250 mbars 250 mbars special
and 20 bars and 70 bars [and 700 bars [and 1.7 kbars requirement
Impact not tested S0 g from 200 g from 2 kg from $ kg from 20 kg from special
1 m height 1 ® height 1 m height 1 m height 1 m 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 Nz at | 25-50 Hz at 25-80 Wz at ;
5 g accelere | § g acceler- 0.75 mm de- {
ation ampli- | ation ampli- flection am- |
tude tude ang S50~ plitude and
90 Hz at 80-2000 W2 |
0.32 mm de- at 20 g ac- "
flection am- celeration mitted ittes
plitude and amplitude ‘
90-500 Hz at .
10 g accel- ,
eration am- |
plitude ;
in addition: 30 min at each resonant
frequency i
Penetration | not tested 1gfrom | 10 g from $0 g from 300 g from 1 kg from | specia)
1 mheignt ' 1 m height 1 m height 1 mheight | 1 m heigcht ' requirement |

7.2 Pressure test
7.2.1 Test method

The specimens are to be subjected twice successively to the prescribed test pressure for a duration of S minutes at
8 time in a test chamber, Between the two pressure loadings, the test chamber 1§ to be brought to atmospheric pres-
sure,

7.2.2 Requirements on test device

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

3 Impact test
7.3.1 Test method

The specimen {s to be 1aid on an fmpact plate so that 1t sustains the maximum damage in the impact of the hamrer
(e.9.., & cylindrical falling body) falling from 1 m height, The height of fall is the distance between the upper
side of the specimen lying on the fmpact plate and the underside of the hammer fn the tripping position,

The weight of the hammer i3 to be selected in accordance with Tadle 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 mm diameter with 3 rounded
edge of 3 mm radius of curvature bereath, Suspension point, center of gravity of the hammer, and center ¢f the ir-
pact surface must lie on one axis,

The impact plate of stee) must have at least ten times the weight of the hammer and be rigidly anchored so that it
fs not moved appreciadbly by the impact of the hammer, Its flat, horizontal surface must be large enough to encompass
the entire radiator.

7.4 Vibration test
Each specimen 15 to be stimulated to forced vibrations by & vibr. ion transmitter with which it - with respect to

4ny mountings - is to be rigidly connected by means of & suitab’ clamping device successively along three axes
standing perpendicular to each other,

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

in
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Class 4, the duration has to amount to & frequency cycle of at Teast 30 minutes. In addition, for a1 classes, it
must be maintained for 30 mfnutes at each estadlished resonant frequency,
TS Penetration test

2:1 Test method

Each specimen is to be 1atd on an fmpact plate 50 that 1t sustains the moximum possible damage in the impact of the
hasmer (which ends below with a pin) falling from I m height, With several equally sensitive points, the test ts 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
of the pin in the tripping position of the hammer,

The weight of the hammer 15 to be selected in accordance with Table 3.

7.5.2 Requirements on test device

The hammer must have & suspension device above and a ri?ialy mounted pin beneath. This pin must have a free length
of 6 mm, 8 diameter of 3 mm, and 2 hemispherical underside and consist of a material with a Rockwel) hardness between
€50 and C60. 1Its axis must pass through the center of gravity and the suspension point of the hammer,

The impact 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 fs not deformed by the impact. 1f necessary,
& 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 harrer, the
hammer can be linked to the impact point by a suitable guide, which must not appreciably hinde: its fall,
é Quality control in mass production

< manyfacturer must assure, by suitable quality centrol during manufacture, that all examples of a type correspond
to the classified type sample. In particular, the manufacturer must test each finished radiator as to contamination
freedom and tightness®),

%) See Page 1,
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Appendix A

the following tables, taken over essentially unchanged from 1507015 2919.2, examples are listed for minimur re-
rements 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 norral radiator application, including pos-
sible minor incidents ir handling and use, For application at constant high temperatures, under the influence of
aggressive substances, «rd increased probability of fire and explosion, as well as in each use of radiators of Ac-
tivity Class E, supplier, user, and responsidble authorities must critically evaluate these specta) risks, This
can lead to increased requirements and possidly to special tests or additional safety measures, Also for the case
of anticipated special mechanical loadings, e.g., in bending with neecdle-shaped radfators, additional suitable
special tests may be called for,

Radiator Application Test and Class of Radrator
Temperature Pressure Impact Vibration Penetraticn
Radiography in industrial applications
unshielced radiator % 3 5 .

‘Lih_\'_e_lgea radiator 4 3 3 1 ‘ 3
Medical applications 1 '
Radiography 3 2 3 1 2
r--ma teletherapy 5 3 ) 2 4

srstitial ang intra-cavity therapy 5 3 2 1 1

Jtact therapy < 3 3 1 2
Gamma measuring devices

(medium- and high-enercy)
unshielded radiator B 3 3 3 3
shielded radiator ) ] 4 3 2 3 2 :
Beta measuring devices, low-energy i
gamma measuring devices, and roentgen '
fluorescence analysis (except radiators 3 3 2 | 2 2 ‘

_containing radicactive gases) - !

| Probes for deec well drilling 5 6 S 2 2 i

table moisture and density meters 4 3 3 B 3 |
els0 manval anc mobile devices) |
Neutron sources (except radiators for M 3 3 2 3

| startup of reactors)
| Calibration and test gauges with low

activity (1.11+10f to 3,7+ 107s"}) 2 2 2 1 2
30 46510 1 mc)

! hnical gamma radiation

.hielded radiator & 3 4 2 4
_sh'elaea radiator - 3 3 2 3
1. generators (shielded and unshielded
radiators) i

Gas chromatography
Electrostatic eliminators
Smoke detectors
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Orientirng Small Fire Testing in Accordance witlh DIN 4102 Part 2

Your Letter of November 12, 1982 - bi - mu

Gentlemen,

ec orderad, the test specimens (mot radiators) delivered on 11-15-81 ard on
12-10-81 were subjected on 12-11-81 for the st test series to an crieztin
fire testing in accordance witk DIN Standard 4102 Part 2 (Septemter 1977
Cdition).

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

This report is prescribed for your own orientaticr only. Forwarding of the
test results to third persons is not allowed, since publicity hereof can
give rise to misleading conclusicns,

A bill will be forwarded later.

Very truly yours,
By order

y/ééon!c

Dipl.-Prys. Uberall

23 Enclosures




.

Probekcorzer Nr.

A ' L pepran vy X — .le..._ -m.\m‘;u x _ ﬁ.l<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>