
PSEG Nuclear LLC
P.O. Box 236, Hancocks Bridge, New Jersey 08038-0236

FEB 2 5 2005
LR-No5-0098 O PSEG
LCR S03-05 NuclearLLC

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555-0001

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
RE: REQUEST FOR CHANGES TO TECHNICAL SPECIFICATIONS AND
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By letter dated April 26, 2004, PSEG Nuclear LLC submitted a license change request,
LCR S03-05 (LR-N04-0021, TAC #s MC3094 and MC3095), for the Salem Generating
Station Units 1 and 2 requesting approval of changes to the Technical Specifications
and Updated Final Safety Analysis Report. The proposed changes would implement
the Alternative Source Term criteria described in RG 1.183 and 10 CFR 50.67.

By letter dated November 16, 2004, the Nuclear Regulatory Commission staff requested
additional information to complete their review. This letter provides our response to the
requested information. These questions, except for Question 1, were discussed with
NRC's staff during a telephone call on November 4, 2004. Questions 5 and 6 were
added by NRC staff during a subsequent conference call and were not included in the
November 16, 2004 NRC's Request for Additional Information. During this conference
call, PSEG provided NRC's staff with responses, which are included in this submittal for
completeness. The following attachments are included as part of this response:
* Attachment 1- PSEG's Response to NRC Questions.
* Attachment 2- WCAP-7952, Iodine Removal by Spray in the Salem Station

Containment.
* Attachment 3- PSEG Engineering Evaluations:

o S-C-ZZ-MEE-1 793, Post-LOCA pH Confirmation Calculation for
Salem AST Phase-2 Project,

o S-C-ZZ-MEE-1794, Cable Hypalon Weight for Containment Sump pH
Evaluation, and

o S-C-ZZ-MEE-1 874, ESF Leakage Transport in the Auxiliary Building.
* Attachment 4- Duplicate copies of the Unit 1 Technical Specifications marked up

pages for Section 3/4 .7.7 which were included in the original PSEG
submittal, but inadvertently omitted from ADAMS. At

95-2168 REV. 7/99



Document Control Desk
LR-N05-0098 FEB 2 5 2005

Due to the complexity of our, response, PSEG proposes to have further discussions with
your staff, either by phone or in person, if deemed necessary to assist in your final
disposition.

In accordance with 1OCFR50.91(b)(1), a copy of this response has been sent to the
State of New Jersey.

If you have any questions or require additional information, please contact Mr. Steven
Mannon at (856) 339-1129.

I declare under penalty of perjury that the foregoing is true and correct.

Executed on Z z/ Sincerely,

Thomas P. Joy e
Site Vice President
Salem Generating Station

Attachments (4).

C: Mr. S. Collins, Administrator - Region I
U. S. Nuclear Regulatory Commission
475 Allendale Road
King of Prussia, PA 19406

Mr. D. Collins, Project Manager - Salem & Hope Creek
U. S. Nuclear Regulatory Commission
Mail Stop 08C2
Washington, DC 20555

USNRC Senior Resident Inspector- Salem (X24)

Mr. K. Tosch, Manager IV
Bureau of Nuclear Engineering
PO Box 415
Trenton, New Jersey 08625
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REQUEST FOR ADDITIONAL INFORMATION

PROPOSED LICENSE AMENDMENT REQUEST

IMPLEMENTATION OF ALTERNATE SOURCE TERM

SALEM GENERATING STATION. UNIT NOS. 1 AND 2

DOCKET NOS. 50-272 AND 50-311

By letter dated April 26, 2004, PSEG Nuclear, LLC (PSEG) submitted a request for
changes to the Salem Nuclear Generating Station, Unit Nos. 1 and 2 (Salem), Technical
Specifications (TS). The proposed changes would implement the Alternate Source
Term criteria described in RG 1.183 and 10 CFR 50.67. Additionally, the proposed
changes would modify the Updated Final Safety Analysis Report. The NRC has been
reviewing PSEG's application and has determined that the following information is
required to complete their review as documented in NRC to PSEG letter dated
November 16, 2004:

Question 1:

With respect to Technical Specifications (TS) 3/4.7.7, "Auxiliary Building Exhaust
Air Filtration System", you are requesting the removal of the TS requirements,
including the 24-hour limiting condition for operation for the auxiliary building
ventilation system filtration system. You stated that this change is justified under
Title 10 of the Code of Federal Regulations, Section 50.36 criteria. Please provide
a specific justification for the removal of the TS for the high-efficiency particulate
air filter and adsorber.

PSEG response:

The Auxiliary Building Exhaust Air Filtration System (ABVS) Surveillance
Requirements (SRs), contained in TS 3/4.7.7 are being relocated from the TS to
the UFSAR. The removal of the TS requirements, including the existing 24-hour
LCO, for the ABVS filtration system is based on 10 CFR 50.36 Criteria. As detailed
below, PSEG believes that the requested changes are justified.

1. 10 CFR 50.36 Criteria (c) (3) states UA structure, system, or component that
is part of the primary success path and which functions or actuates to
mitigate a design basis accident or transient that either assumes the failure
of or presents a challenge to the integrity of a fission product barrier". The
corresponding Loss of Coolant Accident (LOCA) calculations performed to
support this amendment request do not credit the ABVS filtration system.
Regardless, PSEG proposes to relocate the charcoal/HEPA filtration SRs to
the UFSAR in order to maintain compliance with the occupational exposure
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guidelines of 10 CFR 20. At this time, PSEG does not intend to remove the
filtration system and the use of the filtration system remains an option for
plant operators, as currently reflected in Salem Emergency Procedures,
following a design basis accident. Should removal of the filtration system be
considered in the future, the provisions of 10 CFR 50.59 will be followed.

2. 10 CFR 50.36 Criteria (c) (4) states UA structure, system, or component
which operating experience or probabilistic risk assessment has shown to
be significant to public health and safety."

As stated in page 62 of PSEG's submittal, the ABVS filtration system is not
modeled in the Salem Units I and 2 Probabilistic Risk Assessment (PRA).
PSEG has determined that the ABVS Filtration is no longer required for
accident mitigation and is therefore not on the primary success path for any
DBA. As such, the need for maintaining these TS LCOs and SRs has been
eliminated. The proposed changes in the TS are acceptable and are
consistent with the maintenance of public health and safety.

In summary, these changes are justified under the NRC criteria and guidelines
used in determining whether LCOs or SRs are required to be included in the
Technical Specifications.

Question 2:

Please resubmit the marked-up pages for TS 3/4.4.7 for Salem Unit No. 1. These
pages were in your original submittal but were not scanned in to ADAMS.

PSEG response:

Attachment 4, contains the marked-up pages for Unit 1 TS 3/4.7.7 from the April
26, 2004 submittal.

Question 3:

In Section 4.1, "Large Break Loss of Coolant Accident Radiological Analysis," of
Attachment I to your letter dated April 26, 2004 requesting a license amendment to
implement an alternative source term, you determined that 4.85% of elemental
iodine released from the core to the containment atmosphere and transported to
the containment sump becomes the iodine source for the engineered safety
feature (ESF) leakage. You assumed all iodine in particulate and organic forms to
remain in the emergency core cooling system (ECCS) leaked fluid.

Section 5.5 of Regulatory Guide 1.183, "Alternative Radiological Source Terms for
Evaluating Design Basis Accidents at Nuclear Power Reactors," states:
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"For a water temperature above 212 deg. F, the fraction of the leakage that
flashes to steam is determined assuming a constant enthalpy process. If the
calculated flash fraction is less than 10% or if the water is less than 212 deg.
F, then 10% of the iodine in the leakage is assumed to become airborne
unless a smaller amount is justified based on actual sump pH history and
ventilation rates."

The Nuclear Regulatory Commission staff believes that the flashing fraction should
be applied to all iodine and not only the elemental iodine. The staffs position on
use of all the iodine in the ECCS leakage is structured to be deterministic and
conservative in order to compensate for the lack of research into iodine speciation
beyond the containment, and the uncertainties of applying laboratory data to the
post-accident environment of the plant. We will need more data before we can
determine whether your proposed treatment of ECCS leakage is adequately
conservative. Please provide a quantitative justification for your assumptions
including the following information:

PSEG response:

The flashing fraction was not applied to all iodine in the ECCS (or ESF) leakage,
but only to the elemental iodine (with added factors of conservatism applied to the
results). In our previous submittal (LR- N04-0021, dated April 26, 2004), Page 14
contains a discussion on why PSEG considered such a model for iodine release to
the environment to be reasonably conservative. The attached engineering
evaluation S-C-ZZ-MEE-1874, "ESF Leakage Transport in the Auxiliary Building"
gives further discussion of the behavior of the iodine associated with ESF leakage
outside containment.

(a) Please provide clarification regarding the amount of iodine released from the
ECCS leakage.

PSEG Response:

The amount of iodine activity released from ECCS or engineered safety feature
(ESF) leakage outside containment was derived from the sump activity shown in
Table 11 of Calculation S-C-ZZ-MDC-1 945, UPost-LOCA EAB, LPZ, & CR Doses -
AST" which was submitted to your staff previously (LR-N04-0413, dated September
.16, 2004). The flashing fraction was not applied to all iodine in the ESF leakage,
but only to the elemental iodine (with an added factor of conservatism applied to the
results). The amount of iodine that is assumed to be available for release to the
environment (that is, becomes airborne) is approximately 0.6% of the core
inventory iodine based on the following:

* 40% of the core inventory iodine is assumed to be released to the containment
* 4.85% of the iodine released to containment is assumed to be elemental iodine
* Only the elemental iodine in the ESF leakage liquid is assumed to be available

for release to the environment
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* The amount of elemental iodine that becomes airborne is assumed to be 10%
* A factor of three is applied for conservatism

(0.40)(0.0485)(0.10)(3) = 0.00582

The behavior of the ESF leakage in the Auxiliary Building is discussed in the
attached engineering evaluation S-C-ZZ-MEE-1874, 'ESF Leakage Transport in
the Auxiliary Building".

(b) Please provide a full description of the iodine speciation analysis that
supports your assumptions, including methodology, assumptions, and input
data. Consideration should be given to the mass transfer at the surface of
the ESF leakage water pool, the possibility of evaporation to dryness,
available experiments to justify the assumed chemical forms, and the
potential for changing pH in all areas subject to ESF leakage.

PSEG response:

The description of the iodine speciation analysis, in addition to the April 26, 2004
submittal, is further discussed in the attached engineering evaluation S-C-ZZ-MEE-
1874, UESF Leakage Transport in the Auxiliary Building", Sections 3.1, 3.2, 3.3 and
3.5. This engineering evaluation addresses mass transfer at the surface of the
ESF leakage water pool (Section 3.2), the possibility of evaporation to dryness
(Section 3.3), available experiments to justify the assumed chemical forms
(Section 3.2.4), and the potential for changing pH in all areas subject to ESF
leakage (Section 3.1).

(c) Please provide an explanation of how the iodine speciation may change as
the containment sump water is circulated through the ECCS components
and piping.

PSEG response:

The description of how the iodine speciation may change is discussed in Section
3.5 of the attached engineering evaluation S-C-ZZ-MEE-1874, "ESF Leakage
Transport in the Auxiliary Building". Sections 3.1 and 3.5 address the flow path
through the RHR Pumps to the other ECCS Pumps and the chemical relationship
of Csl in the presence of NaOH.

(d) Please explain the impact of all possible post-accident liquid inputs to the
cubicle where the ECCS leakage occurs.

PSEG response:

The post-accident liquid input with a significant dose contributor to the Auxiliary
Building is the Recirculation Phase flow of containment sump water from the
containment sump through ESF systems. The other liquids that are present in the
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Auxiliary Building within piping systems include Component Cooling Water (CCW),
Service Water, Auxiliary Feedwater, Fire Water, and Demineralized Water.
Leakage from any of these systems following a LOCA could have an effect on the
pH of ECCS leakage. CCW is chromated water with a basic pH, Service Water is
high conductivity river water with varying pH that on the average is close to neutral
pH, Fire Water and Demineralized Water is close to neutral pH, and Auxiliary
Feedwater may by treated with hydrazine resulting in pH being neutral or basic.
Therefore, other post-accident liquid inputs that could leak to the cubicle with ESF
leakage are not expected to have a significant ability to lower pH.

(e) Please describe how the iodine speciation might change as the ECCS
leakage is sprayed out of a leak, or streams across a floor into a building
sump.

PSEG response:

The description of the worst case for iodine transfer to the Auxiliary Building
atmosphere and the subsequent release to the environment is given in the
attached engineering evaluation S-C-ZZ-MEE-1 874, 'ESF Leakage Transport in
the Auxiliary Building". Leakage streams across the floor, in any ECCS pump
cubicle (Section 3.2), are bounded by the evaluation of evaporation to dryness, as
discussed in Section 3.3. Section 3.4 contains the plate-out of volatized forms of
leakage.

Question 4:

Please provide Westinghouse report WCAP-7952, "Iodine Removal by Spray in
the Salem Station Containment", August 1972.

PSEG response:

Attachment 2 contains a copy of WCAP-7952, as requested.

Question 5:

What is the value of the post-LOCA 30-day radiation dose in containment air?
This is the value PSEG used to calculate how much HCI is produced in the
containment.

PSEG response:

As part of the radiological consequence analysis (S-C-ZZ-MDC-1945), PSEG did
not calculate the dose in containment. An assessment was made of the pH
sensitivity of the Salem containment sump that was based in part on information
provided in NUREG/CR-5950, "Iodine Evolution and pH Control," ONRL, 2
December 1992. The assessment, which was largely qualitative and is
documented in S-C-ZZ-MEE-1793, 'Post-LOCA pH Confirmation Calculation for
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Salem AST Phase-2 Project" did not refer to a specific radiation dose in
containment air. This pH assessment assumed all the jacket and insulation
material of cable in cable trays in the containment experienced radiolysis (a
bounding assumption). The assessment determined that if 30,000 pounds of
Hypalon (17.5% chlorine) were added to the containment sump, the pH would
remain above 7.0. Copies of Engineering Evaluations S-C-ZZ-MEE-1793, and S-
C-ZZ-MEE-1794, "Cable Hypalon Weight for Containment Sump pH Evaluation",
which is referenced in Engineering Evaluation S-C-ZZ-MEE-1793, are included in
Attachment 3 of this response.

Question 6:

Please provide the following:

1. Value of the iodine removal coefficient by natural deposition and the
calculation.

PSEG response:

In the radiological consequence analysis, which is documented in S-C-ZZ-MDC-
1945, T Post-LOCA EAB, LPZ, & CR Doses -Alternative Source Term (AST)," PSEG
chose to specify the Powers' Aerosol Deposition Containment Model with a 10%
uncertainty percentile rather than providing a table for the natural deposition removal
coefficient as a function of time. Guidance contained in NUREG/CR-6189, Table 24,
Reasonable Lower Bound (10 percentile) Effective Decontamination Coefficients for
Pressurized Water Reactors, was applied to the analysis.

2. The values used to calculate the DF.

PSEG response:

Based on the discussion with the Staff, this information was specifically requested
for the DF of containment spray. The elemental and aerosol spray removal
coefficients are provided in the Salem Calculation S-C-ZZ-MDC-1945, design input
5.3.2.18, page 29. The corresponding DF can be calculated using the following
equation:

1 =eA t

DF

Where:

DF = Decontamination Factor
X = Containment Spray Removal Coefficient (hr')
t =Time (hr)
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