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U. S. Atomic Energy Commission 

DOCKET NUMBER 
PETITION RULE PRM -3O-40 

Westinghouse Electric Corporation 

May 1, 1968 

3 Gateway Center 

Box 2.2.78 , Pittsburgh, Pa. 152.30 

DOCKETED 
U&IEC 

Division of Radiation Protection Standards 
Washington, D. C. 20545 

Attention: Dr. Forrest Western, Director 

Subject: Petition for Rule Making, Docket PRM-30-40 

Gentlemen: 

The Westinghouse Electric Corporation submitted 
the subject petition on January 3, 1968, requesting that spark 
gap tubes containing tritium be listed as exempt articles. We 
have recently completed a review of our production schedules 
and customer commitments regarding products which will use such 
spark gap tubes. This review demonstrated that it is critical 
that the exemption of the spark gap tubes becomes effective no 
later than September 1, 1968. 

Therefore, the Westinghouse Electric Corporation 
respectfully requests that the Commission do all in its power 
to process the subject docket as soon as possible, but not 
later than September 1, 1968. If you require any additional 
data, or if we can be of assistance in any way whatsoever, 
please let me know. I may be reached by letter at the above 
address, or telephone me collect at (412) 255-3907. 

Very truly yours, 

Karl R. Schendel 
License Administrator 
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ATTACHMENT C (continued) -5-

Petition for Rulemaking 
1/3/68 

As discussed in Attachment A, the construction of the tubes makes 

them immune to the affects of normal open fires. Conflagrations 

of sufficient extent or intensity to destroy an appreciable number 

of the tubes would simultaneously produce conditions involving 

lack of containment, convection and dispersion, and remoteness of 

personnel that would assure no individual would be exposed to a 

radiation hazard. 

Therefore, under , credible accident conditions, unregulated use 

of the tubes will not have any adverse effect on the health and 

safety of the public. 

' 
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Westinghouse Electric Corporation 

* U. S. Atomic Energy Commission 
Washington, D. C. 20545 

Attention: W. B. McCool, Secretary 

Subject: Petition for Rulemaking 

Gentlemen: 

3 Gateway Center 

Box 2.2.78, Pittsburgh, Pa. ,52.30 

January 3, 1968 

The Westinghouse Electric Corporation respectfully 
petitions for the amendment of Part 30 of Title 10 of the Code 
of Federal Regulations to include spark gap tubes, containing not 
more than 10 millicuries of tritium, among the items exempted 
from regulatory requirements by paragraph 10 CFR 30.15(a). 
Specifically, we petition that subparagraph 10 CFR 30.15 (a) (8) 
be amended to read, "Spark gap tubes containing not more than 
10 millicuries of tritium or not more than 30 microcuries of 
promethium 147." 

The spark gap tubes which are the subject of this 
petition are employed primarily to provide surge voltage protec
tion in high voltage electrical circuits. An example of such an 
application is in lightning arresters for high voltage electrical 
power transmission lines. The incorporation of tritium in the 
tubes results in improved responsiveness and reliability of 
operation which contribute to higher quality high voltage 
electrical equipment and, in the case of lightning arresters, to 
the reliable and uninterrupted distribution of electrical power 
by private and public electric utilities. 

The Westinghouse Electric Corporation has established 
that the unregulated distribution and use of spark gap tubes con
taining not more than 10 millicuries of tritium will be unlikely 
to have any adverse effect on the health and safety of the public. 
Data in support of this position are supplied in the attachments 
of this petition. Attachment A describes the construction of the 
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spark gap tube, Attachment B contains data on the application of 
the tubes, and Attachment C contains an analysis of the cre d ible 
exposure to an individual which would result from the normal and 
the credible accident situations. 

Correspondence on this subject should be sent to me 
at the above address or I may be reached by telephoning me collect 
at (412) 255-3907. 

Attachme nts 

Very truly yours, 

iJRkLU 
Karl R. Schendel 
License Administrator 



ATTACHMENT A 

Petition for Rulemaking 
1/3/68 

The essential details of the physical construction of the 

Westinghouse spark gap tube, Type WX-30829, are shown in 

Westinghouse Drawing E-2116 which has been transmitted separately. 

The filler gas, other than tritium, will be one or a mixture of 

the gases commonly used in electronic tubes. These gases include 

nitrogen, hydrogen, oxygen, and the non-radioactive noble gases. 

The tritium concentration will be a maximum of one part tritium 

to 2,600 parts by volume of the non-radioactive gases. The 

ac t ivity of the mixture will not exceed 500 microcuries per cubic 

centimeter. The internal gas pressure will be no more than 760 mm. 

Hg . absolute at 20°c. 

The tubes will be designed for a nominal 30-year life, so that 

essentially zero leakage will be mandatory. 

The materials of construction are all ~norganic, so there is no 

expectation that the tritium will combine with them and remain 

fixed to the surfaces of a ruptured tube. 

The materials are all highly temperature-resistant. The braze 

mat erial has a melting point above 16S0°F, which is above normal 

" open-fire" temperatures. 

The tubes contain no rare or precious materials in quantities 

which would be economically recoverable. Therefore, there is no 

l i ke lihood that they would be the objects of any salvage opera

tion. 



ATTACHMENT B 

Petition for Rulemaking 
1/3/68 

To provide effective protection, the device must be continuously 

connected to the high voltage (6000 to 360,000 volts and up) 

electrical circuit which it is to protect. This requirement helps 

to assure that no individual would normally approach or remain in 

close proximity to the tube. In fact, standard procedure is to 

fence off, or otherwise restrict access to, high voltage equipment. 

When the tubes are installed in lightning arresters (a currently 

planned application), the size of the lightning arrester units 

will require outdoor placement. Thus, any postulated gas emission 

would be subjected to i n finite dilution. If an application develops 

which resulted in indoor use, it would have to be in a relatively 

sizeable room, due to the arcing tendency of high voltage elec-

- tricity, which requires large air spaces around equipment. 

Lightning arresters, themselves, are hermetically sealed units. 

It is expected that the majority of spark gap tubes will be used 

as components in lightning arresters and thus will be further 

encapsulated. 

The extremely long design life of the tube is somewhat greater 

t han two half-lives of tritium. Therefore, the activity within 

the tube will be less than one-quarter of the original amount 

at the time they are discarded . 
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ATTACHMENT C 

Petition for Rulemaking 
1/3/68 

Foreseeable handling operations to which the spark gap tube will 

be subjected as exempt items are: 

1. Transportation to the original equipment manufacturer 

2. Storage as individual tubes 

3. Installation into the product 

4. Storage as product 

5. Transportation to user 

6. Installation and operation by user 

7. Transportation to disposal area 

8. Disposal 

The presence of the tritium in a sealed tube would not present 

a radiation hazard to an individual handling the tube in the 

course of these o~erations, because the soft~ radiations from 

the tritium would be stopped by the tube walls. Furthermore, none 

of the above operations normally involves conditions which would 

violate the integrity of the tube seal. 

Therefore, the tubes may be handled under normal conditions with 

absolute safety. 

As indicated in Attachment A, the tubes are very ruggedly con

structed. Nevertheless, it is credible that du~ing one of the 

above operations, an individual tube could be crushed or otherwise 

damaged so as to violate the seal. 

The evaluation of the maximum credible exposure to an individual 

as the result of such an accident was conducted using the follow

ing assumptions: 



Petition for Rulemaking 
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ATTACHMENT C (continued) -2-

1 . The tube contains 20 cc of tritium gas with an 

average ac tivity of 500 µ Ci/cc. 

2. The accident occurs inside a building, in a shop area 

with dimensions of approximately 50' X 100' X 15' and 

an available volume o f 75,000 cu.ft. 

3. Dispersion of the released tritium gas due to 

buoyancy, thermal convection, drafts, etc. is 

essentially instantaneous. 

4. All available tritium atoms displace a hydrogen atom 

in the water vapor in the air to form tritiated water 

vapor. This action is assumed to take place essen

tially instantaneously. 

5. All the tritium in the tube is assumed to escape as a 

gas, and no resulti ng tritiated water vapor is assumed 

to condense out from the room air. 

6. Room air changes occur with sufficient frequency to 

reduce the resulting residual activity to negligible 

levels after 24 hours, so that only the initial hours 

of exposure need be considered. 

7. The exposed individual leaves the building after a 

normal work shift (assumed to be 10 hours to allow 

for lunch, changing, etc.) 

8. Exposure s are a veraged over a period of one year. 

Using t h ese as s umpt i ons, the average concentration of radioactivity 

i n the shop area following an accident would be: 

500 µCi/cc X 20 cc 6 = 4.8 X 10- µCi/cc 
7.5 X 10

4 
ft

3 
X 1.728 X 10

3 
in

3
/ft3 X 16.2 cc/in

3 



ATTACHMENT C (continued) -3-

Pe t ition f or Ru lemaki i19 
1/3/68 

When this concentration, which is assumed to exist for 10 hrs., 

is averaged over a 365-day period, the resulting average concen

tration becomes: 
-6 

4.8 X 10 µCi/cc X 10 hrs= 
24 hrs/day X 365 days 

-9 
5.6 X 10 µCi/cc 

This concentration is only one thirty-fifth of the allowable con

centration given in Column 1, Table II of Appendix B of 10 CFR 20. 

We offer the following discussion of the assumptions on which this 

result is based: 

Assumption 1. The total activity of 10 mCi is consistent with 

the quantity for which an exemption is requested. 

- Assumption 2. The cubic content assumed is reasonable for a 

storage and manufacturing facility fabricating pioducts of 

the type in which the spark gap tube will be used. Any 

accident in a larger space, or outdoors as the result of 

an accident during transit, would result in an even lower 

exposure. 

Assumptions 3 and 4. These assumptions tend to balance each 

other. An individual in close proximity to the tube at the 

time of the accident would be exposed to higher concentra

tions of radioactivity for some period of time, although 

this would be short in relation to the 8760-hour period. 

On the other hand, the displacement mechanism assumed also 

requires a finite period of time. During this time, the 

i ndividual would be exposed to tritium gas rather than 

tritiated water vapor and the allowable exposure level for 

an individual immersed in tritium gas is two orders of 



ATTACHMENT C (continued) ~4-

Petition for Rulemaking 
1/3/68 

magnitude higher than that for tritiated water vapor, which 

was selected from Appendix B, Table II, Column 1 as an 

allowable concentration. 

Assumption 5. The construction of the spark gap tube justifies 

the assumption that all of the tritium is released. The 

assumption that no condensation occurs is conservative, 

since condensation would reduce the concentration in the 

air, and the allowable concentration in a liquid, as listed 

in Appendix B, Table II, Column 2, is four orders of 

magnitude greater than the allowable concentration in air. 

Assumption 6. This assumption is conservative. For normal shop 

construction, a minimum of two air changes an hour can be 

expected, even without forced ventilation. Over a twenty

four hour period, this would result in approximately .fifty 

air changes. 

Assumption 7. This assumption appears conservative. In effect, 

it limits an individual's exposure to a maximum of one 

normal work shift , since an individual would work only one 

shif t out of a twenty- f our hour period. However, no credit 

has been taken for the decrease in room air concentration 

during the ten-hour exposure period. 

Assumption 8. This assumption conforms to the provisions of 

10 CFR 20.106 (a). 

No accident situation seems credible which would involve any 

a ppreciab l e number of these spark gap tubes. 


