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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 employ- make any warranty, expm or implied, or assumes any legal liabili- 
ty or respolw'bility for the accuracy, completeness, or usefulness of any information, appa- 
ratus, 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, manufacturer7 or otherwise does not necessarily constitute or 
imply its endorsement, -on, or favoring by the United States Government or 
any agency thereof. The views and opinions of authors expressed herein do not necessar- 
ily state or reflect those of the United States Government or any agency thereof. 
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ABSTRACT 

On September 13, 1994, Los Alamos National Laboratory entered into this subcontract with 
NFS-Radiation Protection Systems, 10 Vista Drive, Old Lyme, CT 06371. 

The purpose of the subcontract was to provide radiological engineering services for the 
design of special contamination containments. These containments were to be used during 
the replacement of leaking and damaged gaskets on the glove boxes in Technical Area - 55 
(TA-55). The damaged gaskets involved 18 windows and five interconnecting spool pieces 
in fuel processing glove boxes. The work scope included the design and manufacture of 
special contamination containment enclosures (containments), the preparation of procedures 
and tool lists to support gasket replacement while using the containments, and the training 
of appropriate TA-55 personnel in the proper installation, operation and removal of the 
containments. TA-55 is under the cognizance of Nuclear Metals Technologies - 9 (NMT-9). 

It was originally anticipated that two basic containment designs would be required, one for the 
windows and one for spool pieces. Upon examination of the glove boxes it was evident that 
the individual space envelopes and interferences associated with each glove box would 
require uniquely designed containments for effective gasket replacement. This resulted in 13 
individual containment designs that accomodated the interferences and allowed gasket 
replacement within the containment. 

A training and qualification program was conducted in the TA-55 training area using mockup 
glove boxes. Containment prototype designs were tested and refined, while personnel 
involved with the gasket maintenance program were trained in containment work practices, 
containment installation, operation and removal, and hands-on training on the glove box 
mockups. The maintenance procedures were also refined based upon the mockup findings. 

Upon successful completion of the training program, two window gaskets were replaced 
without any release of contamination to the environment or exposure to personnel, 

Successful use of the containments for glove box gasket replacement was a significant 
accomplishment. The operation has proven that a properly managed containment program 
can enhance routine maintenance of the glove boxes while preventing a contamination 
release. The ability to perform these operations in containments reduces costs by preventing 
a contaminant release and eliminating the associated cleanup expenses, reduced radioactive 
waste and fuel processing down time. 
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Scope of Work 

The work scope for this contract included the design and fabrication of special containments 
to be used for the replacement of deteriorating gaskets in the TA-55, PF-4 glove boxes. 
Eighteen window gaskets and five spool gaskets were earmarked for replacement. 

The containment design work and training was to be performed by an on-site Radiological 
Engineer, with off-site support and management provided by the NFS-RPS home office. The 
Radiological Engineer performed the containment designs, conducted training, wrote 
procedures and tool lists and prepared the containments for use. 

Materials to be provided under the contract included 30 window containments, 18 for the 
actual gasket replacement with 12 spares, and 8 spool piece containments, 5 for gasket 
replacement and 3 spares. 

Additional support items were supplied as necessary to perform the work. 

The original contract performance period was from Sept. 26, 1994 with completion Nov. 9, 
1994. A contract extension was granted through Dec. 9, 1994. 

Contract Objectives 

The primary objectives to be accomplished under this contract were: 

1. Design and fabrication of 18 windows containments and 5 spool containments 
of two basic designs. 

2. Manufacture of the window and spool containments. 
3. Procedure and tool list preparation. 
4. Personnel training. 
5. Replacement of Gaskets. 

A discussion of the achievement of each objective follows: 
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Accomplishments 

1. Containment Design 

The scope of work for this contract anticipated the design of two containment types. 
One design for window gasket replacement and one design for spooS piece gasket 
replacement. The basic designs would vary only in their dimensions, such as length, 
width and height. The dimensional variations would accommodate the different size 
windows and spool dimensions that would be encountered. 

Upon closer inspection of the glove boxes while obtaining dimensions for the 
containment design, it was found that this precept of two basic designs would not be 
possible. There were many interferences unique to each glove box. These 
interferences included piping, electrical conduit, junction boxes, shielding, shielding 
attachment studs and adjacent glove boxes. It was determined that each glove box, 
each window and spool on each glove box would require a containment that would 
accomodated the as-built conditions encountered. This development resulted in 
increasing the containment design requirements from 2 drawings to 14 separate 
design drawings. 

Obtaining the dimensional data to support the increased number of containments 
caused a time delay in the design work. Many more entries into the glove box area 
were required to allow the photographing and recording the dimensional data required 
for the designs. 

The final final deliverable consists of 14 containment drawings. Thirteen of the 
drawings are for containments proper, one drawing delineates a design modification 
that may be combined with two of the other drawings to manufacture two additional 
types of containments. The result is a capability to generate a total of 15 unique 
containments . 

A Drawing List and Application Information is attached as Exhibit A. An inventory list 
of the containments provided through this contract is attached as Exhibit B. 

2. Containment Manufacture 

Consistent with the unforcast design requirements, the 14 drawings complicated the 
manufacture of the containments. 
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As the design process was spread out over a longer than anticipated period, so was 
the fabrication. Each drawing was reviewed for errors, corrected and submitted to 
manufacturing. Manufacturing clarifications were answered and construction started. 
Because of the uniqueness of each design, tooling set up was done on a one at a 
time basis and each containment was custom made. The quantities invoked would 
not support a production normal run process. 

As drawings were completed, the containments were constructed and shipped to the 
site to support mockup training and gasket replacement. 

3. Procedure / Tool List Preparation 

To ensure proper use of the containments, procedures for the installation, operation, 
and removal of the containments were required. Working in and around containments 
entails certain precautions to ensure containment integrity is not breached during the 
work process. Additionally, the containment design itself depends upon detailed 
knowledge of the work process and the tools which must be used inside the 
containments, when they are required, and how they must be passed into or out of the 
containment during work performance. 

A review of the existing work procedures was performed, then an addendum was 
written to incorporate the containment requirements. The addendum insured that the 
containments were designed properly for the glove box to be worked on, installed 
properly, approved by Health Physics prior to use, and were properly decontaminated 
prior to removal. The work process was supervised by Health Physics during the 
gasket replacement. Procedure sign-off requirements precluded unauthorized work 
in a containment, while work process and release surveys monitored containment 
integrity throughout the process. 

Mockup training tested the effectiveness of the procedures prior to use using them for 
the actual gasket replacement. 

4. Personnel Training 

TA-55 personnel were used to perform the actual gasket replacement operation. 
Since this work had not previously been done in a containment, a comprehensive 
mockup training program was carried out. 



Final Report Page 6 

Los Alamos National Laboratory Subcontract 1293MOOO14-32 

The training program objectives were three fold: 
1. Ensure the containment design was correct for its intended purpose. 
2. Quality check the tool list and procedures for accuracy and completeness. 
3. Train the personnel in the containment work process and skills required to 
accomplish the job with minimal radiation exposure and quality workmanship. 

An unqualified objective was to instill a sense of team work and worker involvement 
(ownership) in the containment program. Assigned personnel were observed for skill 
level as well as a “can-do attitude” towards the program, as a successful containment 
program requires a commitment by management and the workforce to succeed. A 
personnel error could result in a failure of containment integrity (release of 
contaminants). Personnel who did not seem receptive to the containment program 
were replaced with other personnel by NMT-9 management. 

Upon successful completion of the training program and with NMT-9 Management and 
Health Physics approval, the actual gasket replacement commenced. 

5. Replacement of Gaskets 

Window gasket replacement was successfully performed on two glove box windows. 
There was no release of contamination during the replacement process or during the 
containment removal following completion of the work. Additional gasket replacement 
was not performed as originally intended due to the many unexpected delays 
encountered. 

TA-55 / NMT-9 has successfully instituted a containment program. The containment 
designs are complete, the personnel have been trained, the procedures instituted and 
a can-do attitude established. Follow on gasket replacement activities can be 
scheduled around glove box availability on a not-to-interfere basis. Personnel 
confidence will continue to build and strengthen the program. 
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Contract Performance Difficulties 

Inexperience in working with containments was evident. Some people felt the 
containment program could not work and personnel changes were made during the 
training phase. NMT-9 management was successful in over comming this mindset. 

Inaccessibility to the PF-4 area was the primary cause for delay in containment 
design and manufacture and why the targeted gaskets were not replaced. Gasket 
replacement activities were allowed to proceed on a not-to-interfere basis with the fuel 
processes being conducted in the area. 

Project work, such as the removal of the glove box interferences, was delayed by PF-4 
fuel production activities. 

Access restrictions to PF-4 delayed containment design measurements, which in turn 
delayed the construction schedule for the containments. This coupled with the 
increased complexity in the number of designs, delayed delivery of the spare 
containments past the contract end date of Dec. 9, 1994. These delays necessitated 
a contract extension to complete the work scope. 
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EXHIBIT A - Drawina List and Amlication Information 1 
Drawing 
Number 

PF-4 Glovebox 
Installation Location Containment Description 

w-I Middle Front Window- Left Hand 
~ 

216 Right Side /Middle Front 
218 Right Side / Middle Front 
21 8 Center / Middle Front 

216 Left Side /Middle Front 
218 Left Side / Middle Front 

216 Right Side / Lower Front 
218 Right Side / Upper Front 
218 Right Side / Lower Front 
21 8 Center /Upper Front 
21 8 Center / Lower Front 

216 Left Side / Lower Front 
218 Left Side / Upper Front 
218 Left Side / Lower Front 

w-2 Middle Front Window- Right Hand 

~ ~~ ~ 

Front Window 

W-2M(-3 Front Window 

w-5 Top Right Window 216 Right Side /Top 

21 8 Center / Top 

W-6 Top Left Window 

w-7 Top Center Window 

W-8 Top Right Window 218 Right Side / Top I 
218 Left Side / Top with Tools I w-9 Top Left Window 

w-lo Mockup Spool Piece Mockup I 
w-I 1 Spool Piece 

End Spool Blank 

Spool Piece 

216 / 218 Spool 

216 Blank 

205 / 206 Spool 

223/266 Spool 

w-I 2 

W-I 3 

W-I 4 Spool Piece 

NOTES: 
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I EXHIBIT B - MATERIAL REQUIRED BY SUBCONTRACT 1 
~ 

Item Description QTY. Req’d. Delivered 
By Contract 

1 Prototype Window Containment 1 1 

2 Prototype Spool Containment 1 1 

3 Window Containment * 30 34 

4 Spool Containment * a 6 

5 Type 4302 Containment 3 3 

6 Type 4309 Containment 12 12 

7 Add-on Sleeve Accessory 12 12 

8 Cloth tape, roll 10 10 

9 Gloves 12 12 

10 Tie-Offskiamps AR AR 

Total 89 91 

Material Provided in Addition to Contract 

11 Molded Tie-offs NR 20 

12 Pouch Attachments NR 12 

*NOTE: 
Total quantity of containments was changed by job requirements. Specially designed 
containments were required for each Window type and Spool location. This necessitated 
more containments then was anticipated and quantities differing from those originally 
planned. Changes were concurred in by TA55, NMT-9 Team Leader, Robert Mathews. 

Contract anticipated: 
18 Window 

12 Window spares 
3 Spool spares 
38 Total 

5 Spool 

Actuallv Delivered: 
34 Window 
06 Spool 
02 Prototypes 
42 Total 


