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Acceptance Criterfa for Polyethylene High Integrity Containers

Polyethylene high ntagrity containers are subjected to loadings
during three types of operations: handling, transport, and storage and
burial. During transport the containers are housed inside a primary
containment, while there s no outstde containment & ~ing storage and
burial, The container 1s subjected to handling and transport loads both
while 1t 1s in the primary containment and when it 1s not, Genera)
guidence for polyethylene high integrity containers is currently prescribed
in the “Fina) Waste Classification and Waste Form Technical Position Paper"
(page 8 paragraph 4 1tem d). To assure an acceptable licensing basis for
approving proposed designs a more quantitative acceptance criteria is
required.

The need for a detalled acceptance criteria became clear during a
review of topica) reports recently performed by BNL and at a meeting
between P, 500, M. Reich, C, Mi1ler and the NRC staff at Silver Springs, M
on January 30, 1986. The objective of the irogram outlined n this
proposal s to develop such acceptance criteria and to develop
analytical/computational tools that may be used by NRC 1n evaluating
Ticensee applications for polyethylene high integrity contatner. The
proposed program s designed so that NRC will have sufficient datas to
evaluate the ¢ : fithin six months, It {s anticipated that
additional work B¢ after this six month study to provide a

firmer base for , riteria. The following tasks are proposed
for this initia) study. :

Task 1 - Develop Acceptance Criteria

The objective of this task is tc develop detailed design criteria for
the polyethylene containers. In performing this task, the current criteria
and existing standards used by various vendors wil) be fdentified and
reviewed, These in term will be correlated with the requirements for other
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(steel) shipping and storage containers. Furtharmore related requirements
for plastic culverts, conduits, burfed pipes and fue! tanks will be
assessed for applicability to high integrity polyethylene contafners. In
developing these criteria following loads will be considered. It 1s ex-
pected that visits to both Hanford and Barnwell will be made to assess the
methods used to place and store the containers.

0 Handling : g
- Lifting *’%"‘
~ Placement in trench St
- Compaction in trench %

g

0 Storage/burial
- Above ground effects
= Soil pressures
- Time effects
- Sefsmic considerations
- Water pressure

It 13 assumed that transport loadings are not at ssue since the containers
are housed fn a cask during transport and damage to the containers would
not present a hazard to public safety.

For the adove loadsece criterfa such as stress/strair allowable
etc. will ba g and
consideration wf

-~ As<built conditions
-~ Radiation embrittlement
= Multi-dimensional creep effects
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It appears that the radiation embrittlement and creep data are not complete
for the plastic regime. Engineering judgement will be used to 111 in
these gaps. Additional material studies will be recommended and thase wil)

be performed during later phases of the project.
Task 11 - Preparation of Container Response Computer Codes

A computer code will be prepared which can be used by NRC staff to
perform evaluations of proposed AIC designs. It is anticipated that this
code will be capable of computing the response of axially symmetric shell
and plate structures to arbitrary loadings (1,0., the criteria loadings
developed during Task 1), Elastic and creep material response charac-
teristics will be included in the code. Shell buckling will either be
treated within the computer code or will be treated by specifying buckling
stresses against which the code generated stresses can be compared,

Output from the code will consist of stress strain inforestion at
critica) locations in the containers, These data can then be compared with

the allowsble criteris developed during Task .

It 1s anticipated that the code will be developed by modifying
existing codes which are availabie at BNL. The SAP, and older versions of
PINIte o ement formations that treat all of the problems
of interest’ f0¢ Greep. Subroutines hand)ing creep are available in
the NFAP ’ ONcPote creep codes. Creep response computations
will be incorporated into the newly put together SAP/NFAP series based on
data that is available in the other codes.

A user's manual will be prepared and training session in the use of
the code will be conducted /or NRC personnel. The above two tasks will be
completed 1n six months, Thay require a minfmum of 9 man-months of staff

effort and $7,000 of computer usage time.
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As mentioned during the discussions at S{lver Springs, MD, in order to
provide a firmar dasis for the developed criteria, 1t s expected that the
following further tasks will be performed %o complete the project. These
of course can be carried out after the first two tasks are completed.

Task IIl « Supplementary Material Data

It is expected the several arsas wil} require additiona) work to
support the newly developed acceptance criterfa. At this time it is Judged
that certain fssues such as radfation embrittiement of the plastic and
craep effects will need to be analyzed in greater detall by refined finfte
element methods. Other specific fssues to be addressed in greater detat)
will be identified durfing Tasks I and II.

Task IV - Sensitivity Studies

Parametric studies will de performed to assess the suitadlity of the
criteris developed during Task I * -~ general use. In parforming these
Studies six typica’ designs will be v aluated using the criteria,
Furthermore, investigations will be madse to assess the safety impact
involved in relaxing various aspects of the developed criteria.



