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Radiation Protection Branch

I. AREAS OF REVIEW

The pressure suppression pool is reviewed under this plan only when the applicant
claims credit for fission product scrubbing and retention by the suppression pool.
The pressure suppression pool and the drywell, when considered as a barrier to the
release of fission products, are reviewed to assess the degree to which fission
products released during postulated reactor accidents will be retained in the sup-
pression pool. Leakage paths that allow fission products to bypass the pool are
identified and reviewed, and the maximum fractional bypass leakage is obtained,
for use in the evaluation of radiological dose consequences.

1. Fission Product Control Requirements

Sections of the applicant's safety analysis report (SAR) related to
accident analyses, accident dose calculations, and fission product
control are reviewed to establish whether or not fission product scrub-
bing of the drywell or reactor compartment atmosphere is claimed or
required for mitigation of radiological consequences following a postu-
lated accident.

2. Design Bases

The design bases for the fission product removal function of the suppres-
sion pool and the drywell or reactor compartment are reviewed to verify
that they are consistent with the assumptions made in the accident
evaluations of SAR Chapter 15.
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The methodology used in this SRP section is not intended for
containment venting evaluation. Containment venting will be
considered in the evaluation of pressure suppression pools as
fission product cleanup systems when the Commission approves
the final guidance on containment venting.

3. System Design

The information on the design of the suppression pool is reviewed to
familiarize the reviewer with the expected temperature histories,
depth of fission product entry expected during postulated accidents,
and potential leakage paths through drywell penetrations.

4. Testing and Technical Specifications

The details of the applicant's proposed preoperational tests and, at
the operating license stage, the surveillance requirements are
reviewed to ensure that the pool depth and amount of leakage bypass-
ing the pool are maintained consistent with the assumptions used in
assessing the pool's effectiveness in fission product cleanup.

II. ACCEPTANCE CRITERIA

The acceptance criteria for the fission product cleanup function of the sup-
pression pool are based on the relevant requirements of the following
regulations:

A. General Design Criterion 41 (Ref. 1) as it relates to the control of
fission products following postulated accidents.

B. General Design Criterion 42 (Ref. 2) as it relates to the periodic
inspections of engineered safety features. .

C. General Design Criterion 43 (Ref. 3) as it relates to the periodic
functional testing of engineered safety features.

Where it can be shown to be in compliance with these criteria, the suppression
pool may be given appropriate credit for fission product scrubbing and reten-
tion. (except for noble gases, for which no pool retention is allowed) in the
staff's evaluation of the radiological consequences of design-basis accidents.
Other assumptions concerning the release of radioactivity are to be taken from
Regulatory Guide 1.3 (Ref. 4), except for Position C.1.f., which this SRP
section replaces.

Specific criteria that must be met to receive credit include:

1. The drywell and its penetrations must be designed to ensure that, even
with a single active failure, all releases from the reactor core must pass
into the suppression pool, except for small bypass leakage.

2. The bypass leakage assumed for purposes of evaluating fission product
retention must be no less than that accepted in the review under SRP
Section 6.2.1.1.C, and must be demonstrated in periodic tests by the
license technical specifications also reviewed under that section.
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3. For plants that have already received a construction permit, the iodine
retention calculated using this section must not be used to justify
removal of the standby gas treatment or other filtered exhaust system
from status as engineered safety features, and any change in plant design,
proposed testing, surveillance or maintenance must be supported by con-
siderations of lowered operator dose and other projected benefits. For
such plants, the charcoal filters must be at least maintained to the
minimum level of Table 2 in Regulatory Guide 1.52 (Ref. 5), Revision 2.

Acceptable methods for computing fission product retention by the suppression
pool are given in subsection III, "REVIEW PROCEDURES."

While granting credit for suppression pool scrubbing in the calculations of
accident doses, the acceptance criteria of containment leakage in SRP Sec-
tion 6.2.1.1.C and the acceptance criteria of the engineered safety feature
atmosphere cleanup systems in SRP Section 6.5.1 should still be met.

III. REVIEW PROCEDURES

The reviewer selects and emphasizes specific aspects of this SRP section as
are appropriate for a particular plant. The judgment on which areas need to
be given attention and emphasis in the review is based on a determination of
whether the material presented is similar to that recently reviewed on other
plants and whether items of special safety significance are involved.

The first step in the review is to determine whether or not the suppression
pool is to be used for mitigating radiological consequences. If no credit is
claimed for fission product removal in the accident analyses, no further
review is required under this SRP section.

If the suppression pool is intended as an engineered safety feature for mitiga-
tion of radiological doses, then the reviewer estimates its effectiveness in
removing fission products from fluids expelled from the drywell or directly
from the pressure vessel through the depressurization system.

1. Pool Decontamination Factor

The decontamination factor (DF) of the pool is defined as the ratio of the
amount of a contaminant entering the pool to the amount leaving. Decon-
tamination factors for each fission product form as functions of time can
be calculated by the SPARC code (Ref. 6). An applicant may use the. SPARC
code or other methods to calculate the retention of fission products
within the pool, provided that these methods are described in the SAR
adequately to permit review. If the time-integrated DF values claimed by
the applicant for removal of particulates and elemental iodine are 10 or
less for a Mark II or a Mark III containment, or are 5 or less for a Mark
I containment, the applicant's values may be accepted without any need to
perform calculations (Refs. 7 and 8). A DF value of one (no retention)
should be used for noble gases and for organic iodides. The applicant
should provide justification for any DF values greater than those given
above.

If.the SPARC code is used for the calculation of fission product decon-
tamination, the review should be coordinated with the branch that is
responsible for establishing the input parameters for the calculations.
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2. Pool Bypass Fraction

The fraction of the drywell atmosphere bypassing the suppression pool by
leaking through drywell penetrations is obtained as a product of the
review under SRP Section 6.2.1.1.C. If B is the bypass fraction and DF is
the time-integrated pool decontamination factor, then the overall decon-
tamination, D, to be used for accident dose calculations, may be taken as:

ID DF
D + B(DF-1)

The reviewer should clearly distinguish that fraction of B, which may be
further treated by the standby gas treatment system, from that fraction of
B which also bypasses the secondary containment building.

3. Other Containment Atmosphere Cleanup Systems

Drywell or containment spray systems for which fission product cleanup
credit is claimed are reviewed under SRP Section 6.5.2, and credit for
both suppression pool and spray cleanup can be given as a result of the
separate reviews.

4. Technical Specifications

The technical specifications are reviewed to ensure that they require
periodic inspection to confirm suppression pool depth and surveillance
tests to confirm drywell leak tightness, consistent with the bypass frac-
tion used in computing the overall decontamination.

IV. EVALUATION FINDINGS

The reviewer verifies that sufficient information has been provided by the
applicant and that the review and any calculations support conclusions of the
following type, to be included in the staff's safety evaluation report:

The staff has reviewed the fission product scrubbing function of the
pressure suppression pool and finds that the pool will reduce the
fission product content of the steam-gas mixture flowing through the
pool following accidents that blow down through the suppression pool.
The staff estimates that the pool will decontaminate the flow by a factor
of _ for molecular iodine vapor and by a factor of for parti-
culate fission products. No significant decontamination of noble
gases and organic iodides will occur in the pool. The system is
largely passive in nature, and the active components are suitably
redundant so that its fission product attenuation function can be
accomplished assuming a single failure. The applicant's proposed
program for preoperational and surveillance tests will ensure a con-
tinued state of readiness, and that bypass of the pool is unlikely to
exceed the assumptions used in the dose assessments.

The staff concludes-that the pressure suppression pool as a fission
product cleanup system is acceptable and meets the requirements of
General Design Criterion 41 with respect to the iodine removal
function following a postulated loss-of-coolant accident, General
Design Criterion 42 with respect to the capability for periodic
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inspection of the system, and General Design Criterion 43 with
respect to the capability for periodic testing of the system.

V. IMPLEMENTATION

The following guidance is provided to applicants and licensees about the
staff's plans for using this SRP section.

Except in those cases in which the applicant proposes an acceptable alternative
method for complying with the specified portions of the Commission's regulations,
the methods described herein are to be used by the staff in its evaluation of
conformance with Commission regulations.

Implementation of the acceptance criteria of subsection II and the review
procedures in subsection III is as follows:

(1) Operating plants and applicants for operating licenses pending at the
date of issue of this SRP section need not comply with the provisions of
this SRP section, but may do so voluntarily.

(2) Future applicants will be reviewed according to the provisions of this SRP
section.
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