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DISCLAIMER

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal liability 
or responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference 
herein to any specific commercial product, process, or service by 
trade name, trademark, manufacturer, or otherwise does not 
necessarily constitute or imply its endorsement, recommendation, or 
favoring by the United States Government or any agency thereof. The 
views and opinions of authors expressed herein do not necessarily 
state or reflect those of the United States Government or any agency 
thereof.

DISCLAIM ER

Portions of this document may be illegible in electronic image 

products. Images are produced from the best available 

original document.
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REPORT OF INVESTIGATION 
OF UF RELEASE IN C-333 

TEMPORARY VAPORIZER

BRIEF SUMMARY OF BASIC INFORMATION

A major release of uranium hexafluoride occurred on November 17, 1960, 
when a feed cylinder located in a temporary vaporization facility in 
process building C-333 ruptured due to internal hydraulic pressure. No 
property damage was sustained other than damage to the cylinder itself.
The net unrecoverable loss of normal assay uranium was 3,078 kilograms, 
valued at $83,875,

The cylinder had been inadvertently backfilled to a weight level in excess 
of specification limits for liquefying. Steam heat was applied to the cyl
inder while in this overfilled condition, and the cylinder ruptured due 
to the hydraulic pressure imposed.

The plant emergency procedure was used to control the release. No signif
icant injuries were sustained, nor were significant exposures experienced 
as a result of internal or external ionizing radiation.

FINDINGS

The feed rate to the Paducah diffusion cascade, including the increment 
represented by tails recycle streams, increased over succeeding fiscal 
years until original feed facilities could no longer support the required 
vaporization rate. In fiscal year 1956, vaporization requirements were 
for 194 million pounds of uranium hexafluoride, or 2657, of the fiscal 
year 1954 requirements. To meet these demands, temporary facilities were 
installed in several locations, including the C-333 and C-337 process 
cascade buildings. These temporary facilities had Vaporized in excess 
of 200 million pounds of uranium hexafluoride without significant incident 
involving material release. In early November, 1960 an efficient, cen
tralized vaporization facility capable of supporting all cascade feeds 
with the exception of partially depleted tails recycle, was placed in op
eration at C-337A. The temporary and obsolete facilities were in the 
process of being placed in standby, with only the C-333 temporary unit 
remaining in limited operation. This facility itself was to be discon
tinued by December 1, 1960.

On November 16, 1960, a feed cylinder of normal assay uranium hexafluoride 
(cylinder 793) was placed in a temporary vaporizer position in process 
building C-333. The cylinder at this time was at ambient temperature, 
approximately 100°F. Since numerous, feed cylinders contain a fraction 
of non-condensable gases, notably HF, it is standard practice to vent 
these components from the cylinder into low pressure systems during the 
process of cylinder heating, thus avoiding high pneumatic pressure within 
the cylinder on reaching feed temperature.
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The steam used to heat the cylinder is regulated at 24 inches of water 
by a water leg seal, and is capable of heating a cylinder to 215°F.
In the case of cylinder 793, the venting of non-condensables was con
ducted into a high pressure (61 psia) uranium hexafluoride feed line 
rather than into a low pressure (2 psia) evacuation system. As the 
cylinder pressure initially was less than 25 psia, and at a temperature 
below the condensation point of uranium hexafluoride, the feed material 
backfed into the cylinder. Calculations indicate that approximately 
2005 pounds of UF^ were transferred into the cylinder in this manner.
The aggregate amount of UF^ in the cylinder at this point was 24,190 
pounds, which constituted an excess of the specification cylinder capac
ity for safe vaporization. This specification is established at 22,500 
pounds at a maximum temperature of 250oF.

Three hours later steam was admitted to the vaporizer enclosure, and 
the cylinder was isolated from the feed system by closure of the mani
fold valve. This valving was performed on the consideration that suf
ficient time had elapsed to accomplish venting of light components.
Steam continued to be applied to the cylinder until the contents of the 
overfilled system exerted sufficient hydraulic pressure to rupture the 
cylinder wall.

The vaporizer cover, utilizing a water leg seal, was not a complete 
sealing type, and allowed uranium hexafluoride to escape to atmosphere 
when the cylinder rupture occurred. The amount of UF^ release to at
mosphere was further increased by the necessity of opening the cover to 
combat the emergency. The building ventilation system was placed on 
emergency, high air flow operation in an effort to clear the atmosphere 
for the conduct of corrective procedures. The release was not complete
ly controlled until approximately 65 minutes had elapsed.

The cylinder, once brought under control, was refrigerated for 48 hours 
and removed for inspection. It was found to have bulged between the 
stiffening rings and to have a crack approximately 3/8-inch wide and 4 
inches in length at the midpoint of the cylinder. The crack was not 
located in a cylinder weld. The cylinder was patched (see photograph) 
and the remaining contents vaporized to the cascade system.

Weighing of the cylinder after the release disclosed that 17,790 pounds 
of uranium hexafluoride had been released. A total of 8,593 pounds of 
uranium as uranium hexafluoride was recovered, representing a net loss 
of 10,034 pounds of normal assay uranium hexafluoride. This quantity, 
equivalent to 3078 kilograms uranium, is evaluated at $83,875. Recovery 
and decontamination costs have been established at $19,285.

CONCLUSIONS

The cylinder involved in this incident has been shown to have contained 
uranium hexafluoride in excess of safe quantities for feeding through 
steam vaporization. The overfill was brought ^ibout through backfeeding 
from a high pressure feed manifold^" Tfie magnitude Of the loss and the 
extent of building contamination was aggravated by the temporary nature 
of the vaporizer facility and its location in a major processing area.
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RECOMMENDATIONS

It has been recognized for a number of years that a potential hazard 
existed in the operation of the temporary vaporizers in the C-333 and 
C-337 areas. Because of this, detailed plans were made two years ago 
to completely eliminate all temporary vaporizers and to combine all 
vaporization facilities in two new areas, one, adjacent to the C-333 
process building and the other adjacent to the C-337 process building.
As previously mentioned, the new C-337A vaporization facility has been 
placed in operation while the C-333A facility will be constructed as 
soon as authorization is received.

It is unlikely that a mishap of this magnitude could have happened in 
the C-337A facilities or in the facilities planned for C-333A. All 
piping manifolds are provided with relief protection and adequate surge 
volumes to prevent an over-pressure situation which could rupture a 
cylinder. In addition each autoclave is equipped with relief protection 
and a built-in water spray system which can be used to combat an in
ternal UF, release if one should occur, without having to open the auto
clave. These features, incorporated in an open air design, provide 
maximum safeguards for the routine handling and feeding of UF^ from 
large cylinders.

The temporary vaporization facilities on the cell floor of the C-333 
process building have been dismantled and removed since the UF^ cyl
inder rupture occurred. The temporary vaporization facilities on the 
cell floor of C-337 process building will also be removed when plans 
currently made for the C-33,3A vaporization facility are carried out. 
Project approval is needed as soon as possible in order that these 
temporary facilities will not be required when a cascade UF^ tails re
cycle feed situation arises. These temporary facilities, currently 
in standby, would require extensive uprating to minimize the consequences 
of an inadvertent material release. The completion of the planned C-333A 
vaporization facility along with the completed C-337A facility will pro
vide sufficient capacity for safely handling all foreseeable cascade UF^ 
feed requirements

cd

(Chairman)

E. W. Powell
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Standard Form 92
PROMULGATED PEC. 1947 BY 
\BUREAU OF THE BUDGET 

CIRCULAR A-5 REV.

SUPERVISOR’S REPORT OF ACCIDENT
DO NOT USE FOR MOTOR VEHICLE OR AIRCRAFT ACCIDENT

'(See Instructions on Back. Use Additional Sheets if Necessary)
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'♦a. TO: ^Appropriate Headquarters)

U. S. AEG PADUCAH AREA OFFICE
b. FROM: {Reporting Dept, etc., and location—Include town and State or foreign country)

Union Carbide Nuclear Company, Paducah, Kentucky

2. ACCIDENT OCCURRED IN

GOVERNMENT
OPERATION

CONTRACTOR
OPERATION

X
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USE

CODE
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T. DATE Or ACCIDENT

11-17-60
4. TIME

L:00 AM
5. EXACT LOCATION OF ACCIDENT

C-333 Cascade Building
6. DESCRIPTION BY INJURED PERSON; IF PROPERTY DAMAGE ONLY. UY PERSONS MOST CLOSELY ASSOCIATED WITH ACCIDENT (Tell the complete 

story of what happened; no signature required.)

Se^ Supplementary Sheet

7. DESCRIPTION BY RL;.?0MS!ELE SUPERVISOR—CIVILIAN OR MILITARY (What led up to the accident, how did accident actually happen? 
Explain if anything was wrong with equipment, material, or layout and what was done wrong. Be specific.)

Incident occurred as described in Item #6 above.

8. WHAT ACIUMLY HAS BEEN DONE TO CORRECT CONDITIONS CAUSING THE ACCIDENT?

The use of the temporary vaporizer facilities has been discontinued.

9. WHAT REMAINS TO BE DONE TO CORRECT SUCH CONDITIONS AND WHY?

No further action deemed necessary.
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INJURY TO: (Check one)

RL.'ORTiNG AGENCY

(0 MILITARY
PERSONNEL

(2) CIVILI *.N 
PERSONNEL

(3) CONTRACTOR 
PERSONAL

(4) OTHER FT OERAL AGENCY 
PERSONNEL

(5) NONFEDERAL PERSON

,0t’' PROBABLE DISABILITY
(Check one)

'00’ ESTIMATED DAMAGE TO PROPERTY OR 

EQUIPMENT (Fill in one or more)

(1) DEATH (4) 1EMP0RARY
TOTAL

(1) REPORTING AGENCY » See Speci
(2) CONTRACTOR* * Report.

(2) PERMANENT
TOTAL

(5) TEMPORARY 
PAFTiiAL

(1) OTHER TEDcRAL
ACL ICY

1

(3) PERMANENT 
PARTIAL

(6) FIRST AID (4) NONFEDERAL t
* Contractor of reporting agency

U. DESCRIPTION OF PRC PERT Y OR EQUIPMENT DAMAGED

See Special Report
12. OWNERSHIP OF PROPERTY OR EQUIPMENT DAMAGED (Name and home address)

U. S. AEG
13. NAME AND HOME ADDRESS OF INJURED

15. AGE

16. BADGE OR SERVICE NO.

17. REGULAR OCCUPATION OF INJURED

19. NATURE OF INJURY AND PART OF BODY INVOLVED

18. OFFICIAL ASSIGNMENT AT TIME OF ACCIDENT

20. DATE INJURED STOPPED WORK 21. DATE INJURED RETURNED TO 
WORK

£ £«/> tz

22. NAMES AND ADDRESSES OF WITNESSES

.-Lee o 23. DATE

11-30-60
TITLE (Civilian or military)

Area Supervisor
SIGNATURE OF SUPERVISOR

/s/ D. L. Trentham

^ 3 2E 
«= Si! S 

>• o

V> o

24. COMMENTS ON ADEQUACY OF CORRECTIVE ACTION TAKEN. OR PUNNED, INCLUDING PROGRESS ON PENDING ACTIONS.

Corrective action appears adequate.
25. DATE TITLE (.Civilian or military) SIGNATURE OF REVIEWING OFFICIAL

11-30-60 1 Safety Department Head I /s/ Roy C. West
1.1071-1



SUPPLEMENTARY SHEET

ITEM NO. 6

While attempting to bleed HF vapors from a 10-ton feed cylinder of 
UF,, which was located in a temporary vaporizer in the C-333 Cascade 
building, the cylinder was inadvertently backfilled with additional 
UFg to a weight level that exceeded its limitations for safe liquefying. 
It was later isolated from the line providing the backflow, while in 
an overfilled condition, and steam was applied to the cylinder wall with 
sufficient heat to liquefy its contents. After the cylinder had remain
ed in this status for approximately two hours, the wall of the cylinder 
cracked due to hydraulic force and allowed a significant amount of nor
mal UF. to escape within the cascade building. A substantial amount 
was recovered. (See Special Report KY-358 for additional information).
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