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Introduction

The RADionuclide Transport, Removal, And Dose (RADTRAD) code is designed

for O. S. Nuclear Regulatory Commission (USNRC) use to calculate the radiological

consequences to the offslte population and to control room operators following

a design-basls accident at Light Water Reactor (LWR) power plants. This code

utilizes updated reactor accident source terms published in draft NUREG-1465,

"Accident Source Terms for Light-Water Nuclear Power Plants". I The code will

track the transport of radionuclides as they are released from the reactor

pressure vessel, travel through the primary containment and other buildings, and

are released to the environment. As the radioactive material is transported

through the primary containment and other buildings, credit for several removal

mechanisms may be taken including sprays, suppression pools, overlying pools,

filters, and natural deposition. Simple models are available for these different

removal mechanisms that use, as input, information about the conditions in the

plant and predict either a removal coefficient (A) or decontamination factor.

The user may elect to use these models or input a single value for a removal

coefficient or decontamination factor.

Plant Model

The code is conceptually organized in two sections. The first section is

a plant model for which the user specifies the tlme-independent information that

defines the physical structure of the plant. The user will specify the existence

of compartments and the transfer pathways that connect the compartments.

Information pertaining to the compartments and transfer pathways must also be
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specified (e.g., compartment volumes, the existence of filters, suppression

pools, etc.). In addition, the user will select a BWR or PWR fission product

inventory. The inventories are divided into several chemical groups that contain

elements which have similar transport properties.

Scenario Description

The second section of the code is the scenario descrlpticn. The separation

of the plant model from the scenario allows the user to run several different

scenarios with the same plant model. The scenario description consists of time-

dependent information regarding the status of various radionuclide removal

mechanisms. For example, sprays may not be operating at the beginning of the

accident but may be turned on at a later time. The user can model the time

history of spray operation in the scenario description.

The default source terms to the containment are those specified for Boiling

Water Reactors (BWRs) and Pressurized Water Reactors (PWRs) in "Accident Source

Terms for Light-Water Nuclear Power Plants", NUREG-1465. I The user may modify

the fission product release fractions and release timing and may limit the

radionuclides released in order to examine the doses due to individual

radionuclides or groups of radionuclides. The user will be asked to select the

fraction of each chemical group that is elemental, organic, aerosol, and non-

reacting gas.

The flow between buildings or rooms may be through High Efficiency

Particulate Air (HEPA) filters, suppression pools, or natural or forced flow.

The radionuclides may be removed from a compartment atmosphere by sprays or

natural deposition on equipment, piping, and structures. Decay and ingrowth of

daughters is calculated as the material is transported to the environment,

although decay is no longer considered after the material is released to the

environment.
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Leakage to the environment may occur from any of the compartments, lt is

the leakage to the environment that is used in calculating doses to the public.

_ose_Calculations

Doses can be calculated at several user-specified locations for different

exposure times, lt is anticipated that the site boundary, low population zone,

and control room doses will be of primary interest; however, doses at other

locations could be calculated. The 50-year dose commitments may be calculated

for the thyroid, lung, bone, and the Effective Dose Equivalent. In addition,

deposition doses to the skin may be calculated.

Initially, the relative tlme-lntegrated air concentrations (x/Q) at the

various locations will be input by the user. At a later time, Regulatory Guide

1.145 dispersion models_ and Pacific Northwest Laboratories' wake effect models

may be incorporated into the code to calculate the relative tlme-lntegrated air

concentrations. Radioactive decay during transport from the release point to the

receptor point will be neglected since most of the radioactive decay and ingrowth

will occur in the buildings. Individual doses will be calculated using the

specified x/Qs and the amount of each nuclide released during the exposure

period.

The exposure pathways currently under consideration are cloudshlne and

inhalation. _e cloudshlne dose rate factors will be taken directly from the

DOE/EH-00702 database which is widely used throughout the United States. The

cloudshlne calculations implicitly assume a semi-infinlte cloud of uniform

concentration. The inhalation dose commitment factors will be based on ICRP30. 3
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