UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 206560001
May 20, 1994

Dr. Thomas S. Kress, Chairman

Advisory Committee on Reacto: Safeguards
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Dear Dr. Kress:

SUBJECT: DRAFT COMMISSION PAPER ON SOURCE-TERM RELATED TECHNICAL AND
LICENSING ISSUES PERTAINING TO EVOLUTIONARY AND PASSIVE LIGHT WATER
REACTOR DESIGNS

I am responding to the Advisory Committee on Reactor Safeguards’ (ACRS’)
letter to the Chairman dated March 15, 1994, in which you commented on the
staff’s draft Commission paper pertaining to the application of the revised
accident source terms to evolutionary and passive light water reactor (LWR)
designs.

In the draft Commission paper, the staff discussed 12 source term-related
technical and licensing issues pertaining to either evolutionary LWRs or
passive LWRs or both. The staff had previously identified all of these issues
in SECY-93-087, "Policy, Technical, and Licensing Issues Pertaining to
Evolutionary and Advanced Light-Water Reactor (ALWR) Designs," and notes the
ACRS’ general agreement with its positions on the issues. Although the ACRS®
letier did not specifically address any of the 12 issues discussed in the
draft Commission paper, you did offer two general comments associated with the
use of the new physically based source term in ALWRs. In the enclosure, the
staff responds in detail to each of your ' omments.

As stated in the enclosure, the staff recognizes the importance of thermal
hydraulics and the production of nonradicactive aerosols in determining the
behavior of radicactive aerosols in containment. The staff is working to
resolve these details during its current review of the applications for final
design approval /design certification.

With regard to the ACRS’ comment concerning the design criteria for contai
ment volume and strength, the staff recognizes the advantages which would be
achieved by putting severe accidents on an equal regulatory footing with
design basis accidents. This approach was included as one of the options ir
the Advanced Notice of Proposed Rulemaking, "Acceptability of Plant Perfor
mance for Severe Accidents; Scope of Consideration in Safety Regulations.’
Currently, the staff is following the Commission’s guidance in this matter
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ACRS COMMENT: We think the realistic specification of the thermal
hydraulics and production of nonradioactive aerosols associated with the
DbAs [design-basis accidents] is as important as the specification of
the source term itself. These conditions can strongly influence the
behavior of radioactive aerosol:z in containment. Additional consider-
ation should be given to developing Commission guidance on the thermal
hydraulic conditions and nonradioactive aerosol generation to be coupled
with the source terms for the various DBAs.

STAFF RESPONSE: The staff agrees that thermal hydraulic conditions
production of nonradioactive aerosols can strongly influence the
behavior of radioactive aerosols in the containment following a DBA.
The thermal hydraulic conditions include the containment pressure,
relative humidity, and steam condensation and heat removal rates to
containment structure These thermal hydraulic pavdvaPV>. as well as
the amounts of nonradioactive aerosols produced, differ with the
specific reactor accident sequences and with the accident mitigation
features provided (e.g., isolation condensers and primary containment
cooling fyﬁl(ﬁ for the 51"'5‘f|cd boiling water reactor (SBWR) design,
containment shell cooiing for the AP600 design, and containment spray
for the Combustion Engineering (CE) System 80+ design).

Because the AP6! \d SBWR designs have been submitted and are under
review, the staff does not intend to develop and promulgate specific
guldance relative to the impact of thermal hydraulic

production o nradioactive aerosols on the behavior

aerosols in containment at this time. It will, however, f(m““rwcate on
these matters with Westinghouse and General Electric (GE) via request:
for additional information (RAIs) or similar licensing LtIWJui(stnUL
vehicles during the develocpme of the draft safety evaiuation reports
In discussion that follows, the staff has summarized the current
atat., of the three ALWR design reviews that are based on the revised
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this information along with the following parameters for evaluating the
fission-product behavior and determining the aerosol removal rates in
the SBWR containment following a DBA:
e containment geometry

aerosol characteristics

aerosol removal by isolation condensers and primary containment
cooling systems

Westinghouse has provided neither DBA sequences nor the thermal hydrau-
lic conditions in the containment for the AP600 design. The staff is
addressing this matter with Westinghouse by means of RAIs.

The CE System 80+ evolutionary plant design includes a safety-grade
containment spray system; therefore, the thermal hydraulic conditions
and the amounts of nonradicactive aerosol are less significant for
determining the behavior of radioactive aerosol behavior and its removal
rates in the containment. Nevertheless, in its evaluation of the

System 80+ design, the staff used a steam condensation rate of 100 moles
per second (typical value from NUREG-1150) and 350 kilograms (770 1bs)
of nonradioactive aerosol (typical value from draft NUREG-1465).

ACRS COMMENT: We continue to recommend that the general design criteria
(GDC) for containment volume and strength for future ALWRs incorporate
the spectrum of severe accident challenges described in our report of
May 17, 1991. The containment should represent a defense-in-depth
feature that is not limited to design basis accidents.

STAFF RESPONSE: The staff included this approach as one of three
options selected to be incorporated into the Advanced Notice of Proposed
Rulemaking (ANPR) titled "Acceptability of Plant Performance for Severe
Accidents; Scope of Consideracion in Safety Regulations," which was
published in the Federal Register on September 28, 1992.

In SECY-93-226, "Public Comments on 57 FR 44513 - Proposed Rule on ALWR
Severe Accident Performance," the staff summarized and discussed the
public comments on the ANPR and recommended a proposed approach for
proceeding with the drafting of a generic rule In its staff require-
ments memorandum dated September 14, 1993, the Commission approved the
staff recommendation in SECY-93-226 to delay a decision on the need for
generic rulemaking to address severe accidents at least until after the
final safety evaluation reports are issued for the ABWR and the Sys-
tem 80+. Further, the Commission recommended that any such generic
rulemaking follow completion of the revisions to 10 CFR Part 50 and
Part 100. Therefore, the staff intends to follow the direction of the
Commission in this matter and will continue further dialogue with the
ACRS at an appropriate time in the future.
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Dear Chairman Selin:
SUBJECT: DRAFT LMN'SSTQN PAPER ON SOURCE TERM
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The Honorable Ivan Selin 2 March 15, 1994

The 10 CFR Part 100 specifications of the source term have always
been viewed as being somewhat arbitrary, but conservative. The
proposed revised source terms are intended to remove some of the
arbitrariness of the present values and to make them more realis-
tic. As part of the overall process of decoupling site suitability
gecisions from reactor design, the revised source term and the dose
criteria provisions are to be removed from 10 CFR Part 100 and put
into 10 CFR Part 50 where they would apply only to design features.
The revised source terms are based on values developed in NUREG-
1150 for the "in-vessel" release phase associated with severe
accidents.

In the draft Commission paper, the staff describes the proposed
revised source terms and proposed uses for reviews and assessments
of evolutionary and passive LWR designs. The paper discusses
positions taken by the staff on source term issues for evolutionary
and passive LWR designs (identified in SECY-90-016 and SECY-93~-
087). The staff believes these positions will provide a basis for
closing these issues with respect to design certification reviews
and the EPRI Utility Requirements Documents.

We generally agree with the positions taken by the staff on the
issues and agree with the principle that the source terms for DBAs
should be made more realistic. Realistic source terms should
result in more appropriate designs (e.g., engineered safety
features, source term mitigation features, sampling and measurement
devices, and containment integrity). We believe the changes can
lead to increased coherence in the associated regulations and their
application. As in all responses to the accumulation of new
knowledge, such proposed changes in the regulations, whether toward
enhancement or relaxation, or whether applied t- existing plants or
to future plants, should be assessed for their overall effect on
rigk. We alsc have the following concern about the revised source
term specifications.

We think the realistic specification of the thermal hydraulics and
production of nonradioactive aerosols associated with the DBAs is
as important as the specification of the source term itself. These
conditions can strongly influence the behavior of radioactive
aerosols in containment. Additional consideration should be given
to developing Commission guidance on the thermal hydraulic
conditions and nonradioactive aerosol generation to be coupled with
the source terms for the various DBAs.

We continue to recommend that the General Design Criteria for
containment volume and strength for future ALWRs incorporate the
spectrum of severe accident challenges described in our report of
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