
Tennessee Valley Authority, 1101 Market Street, Chattanooga, Tennessee 37402

CNL-13-139

December 11, 2013

10 CFR 50.4
10 CFR 50.90

ATTN: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

Sequoyah Nuclear Plant, Units 1 and 2
Facility Operating License Nos. DPR-77 and DPR-79
NRC Docket Nos. 50-327 and 328

Subject: Response to Request for Additional Information Regarding Sequoyah
Nuclear Plant, Units I and 2, Ultimate Heat Sink License Amendment
Request (TS-SQN-13-01 and 13-02) (TAC Nos. MF2852 and MF2853)

References: 1. Letter from TVA to NRC, "Sequoyah Nuclear Plant (SQN), Units 1
and 2 - Proposed Technical Specification (TS) Change, 'Ultimate Heat Sink
(UHS) Temperature Limitations Supporting Alternate Essential Raw Cooling
Water (ERCW) Loop Alignments (TS-SQN-13-01 and 13-02),'" dated
October 2, 2013 [ML13280A267]

2. Electronic Mail from NRC to TVA, "Sequoyah 1 and 2 UHS LAR
(TS-SQN-1 3-01 and TS-SQN-1 3-02) Post Acceptance Review RAIs (TAC
Nos. MF2852 and MF2853)," dated November 11, 2013 [ML13316B206]

By letter dated October 2, 2013 (Reference 1), the Tennessee Valley Authority (TVA) proposed
changes to Sequoyah Nuclear Plant (SQN), Units 1 and 2, Technical Specification (TS) 3.7.5,
"Ultimate Heat Sink," to place additional limitations on the maximum average Essential Raw
Cooling Water (ERCW) system supply header water temperature during operation with one
ERCW pump per loop and operation with one ERCW supply strainer per loop. In addition, the
one-time limitations on Unit 1 Ultimate Heat Sink (UHS) temperature and the associated
License Condition requirements for the Unit 2 steam generator replacement project were
proposed to be deleted.

In the Reference 2 electronic mail (email) correspondence, dated November 11, 2013, the
Nuclear Regulatory Commission (NRC) transmitted a request for additional information (RAI)
regarding the UHS TS changes and ERCW system limitations proposed for SQN, Units 1 and 2.
The NRC requested that TVA provide the responses to the RAI within 30 days from the date of
the email.
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The enclosure to this letter contains TVA's responses to the Reference 2 NRC RAI.

There are no new regulatory commitments contained in this letter. If you have any questions,
please contact Clyde Mackaman at 423-751-2834.

I declare under penalty of perjury that the foregoing is true and correct. Executed on
the 1 1 th day of December 2013.

Respectf y,

J.
Vce sident, Nuclear Licensing

Enclosure:

Response to NRC Request for Additional Information Regarding Technical Specification
Change to Ultimate Heat Sink Temperature Limitations Supporting Alternate Essential
Raw Cooling Water Loop Alignments (TS-SQN-13-01 and 13-02)

Enclosure
cc (Enclosure):

NRC Regional Administrator - Region II
NRC Senior Resident Inspector - Sequoyah Nuclear Plant
Director, Division of Radiological Health - Tennessee State Department of
Environment and Conservation



ENCLOSURE

Sequoyah Nuclear Plant, Units 1 and 2

Response to Request for Additional Information Regarding Technical Specification
Change to Ultimate Heat Sink Temperature Limitations Supporting Alternate

Essential Raw Cooling Water Loop Alignments (TS-SQN-13-01 and 13-02)

Nuclear Regulatory Commission (NRC) Request

1. Updated Final Safety Analysis Report (UFSAR) Section 3. 1.1 in the paragraph labeled
"Period of Recovery" identified Sequoyah as a hot standby plant. Also, UFSAR Section
9.2.2 states that the ERCW system design capability cannot adequately support a
simultaneous shutdown and cool down of both units.

These statements did not exist in the original UFSAR.

The licensee is requested to provide the details and identify the approval process that
made these changes to the UFSAR.

Tennessee Valley Authority (TVA) Response

The original Sequoyah Nuclear Plant (SQN) UFSAR Section 3.1.1, "Single Failure Criteria,"
paragraph defined the "Period of Recovery" to be, in part, "The time necessary to bring the plant
to cold shutdown..."

Amendment 13 to the SQN UFSAR revised the Section 3.1.1 paragraph to define the "Period of
Recovery" to be, in part, "The time necessary to bring the plant to safe shutdown... Note that
safe shutdown is used here in lieu of cold shutdown. SQN is a hot standby plant, not a cold
shutdown plant. (Reference: NUREG-0011 and supplement 1; and NUREG-1232, Volume 2,
pg. 2-7)."

The references cited in the current UFSAR Section 3.1.1 "Period of Recovery" definition discuss
the NRC position regarding compliance with Branch Technical Position (BTP) RSB 5-1, "Design
Requirements of the Residual Heat Removal System" (ADAMS Accession No. ML052340635),
for reaching cold shutdown with safety grade systems. NUREG-1232, Volume 2, page 2-7,
discusses the February 27, 1987 letter from TVA stating that the design basis for Sequoyah is
hot standby. In that section of NUREG-1 232, the NRC acknowledges its agreement with TVA's
interpretation that the SQN design basis is hot standby. This conclusion was based on
consideration of the previously accepted Residual Heat Removal (RHR) system design and the
NRC staff's corroboratory review of NUREG-001 1.

The original SQN UFSAR Section 9.2.2, "Essential Raw Cooling Water (ERCW)," included a
paragraph in Subsection 9.2.2.3, "Safety Evaluation," stating, in part, that "Certain combined
modes of operation ... are not within the design capability of the ERCW System. The modes
that cannot be adequately supplied are both units in shutdown or one unit in a shutdown and the
other in LOCA [loss of coolant accident], and in each of these situations the unit that is not in an
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accident mode must be maintained at hot standby until heat loads in the accident unit are low
enough to divert flow to the shutdown unit."

Amendment 13 to the SQN UFSAR revised the second sentence of the Subsection 9.2.2.3
paragraph to state, in part: "The modes that cannot be adequately supplied are simultaneously
shutdown/cooldown of both units or one unit in shutdown/cooldown and the other in a LOCA. In
each of these situations a unit that is not in an accident mode can be maintained at hot standby,
if necessary, until heat loads are low enough or if already shutdown, maintained in safe
shutdown or allowed to return to hot standby depending on heat load."

The Amendment 13 changes to the SQN UFSAR Subsection 9.2.2.3 paragraph serve to update
and clarify the ERCW system capability with respect to shutdown and cooldown of the non-
accident unit, and SQN's safe shutdown design basis as defined in UFSAR Section 3.1.1.

The changes described above were incorporated in the SQN UFSAR as part of Amendment 13,
which included evaluation in accordance with the 10 CFR 50.59 Safety Assessment/Safety
Evaluation process in place at the time (circa 1997). As documented in NUREG-1232, the SQN
design basis as a hot shutdown plant was accepted by the NRC staff. Accordingly, the
10 CFR 50.59 Safety Evaluations for the UFSAR changes to reflect SQN's hot shutdown design
basis concluded that the changes did not involve an unreviewed safety question and prior NRC
approval was not required for implementation.

NRC Request

2. Section 3 of your October 2, 2013 submittal listed Regulatory Guide 1.27 guideline for
the UHS and stated;

The UHS should be capable of providing sufficient cooling for at least 30 days (a) to
permit simultaneous safe shutdown and cooldown of all nuclear reactor units that it
serves, and maintain them in a safe shutdown condition, and (b) in the event of an
accident in one unit, to permit control of that accident safely and permit simultaneous
safe. shutdown and cooldown of the remaining units and maintain them in a safe
shutdown condition. Procedures for assuring a continued capability after 30 days should
be available.

Describe the calculations in place that show that the non-accident unit can be cooled
down in a reasonable amount of time after the accident in the other unit? Describe the
procedures in place that provide instructions for the operators to cool down the
non-accident unit, if necessary.

TVA Response

As discussed in the response to NRC Request No. 1 (above), the current SQN UFSAR
Subsection 9.2.2.3 identifies certain combined modes of operation that are not within the design
capability of the ERCW system. Specifically, under minimum safeguards conditions, with only
one train of safety related equipment in service, the ERCW system cannot adequately supply
shutdown/cooldown of both SQN units simultaneously, or one unit in shutdown/cooldown and
the other unit in a LOCA. The minimum safeguards conditions for the ERCW system are
assumed to be the low probability combination of a design basis earthquake coincident with a
loss of coolant accident in one unit, abrupt loss of the downstream dam, loss of an emergency
power train with a loss of one train of ERCW, shutdown of the other (non-accident) unit to hot
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standby, loss of offsite power, and the UHS at the maximum temperature specified in the
Technical Specifications. Under these initial conditions of operation, the accident analyses
assume that the non-accident unit can be maintained in hot standby, if necessary, until heat
loads are low enough to support cooldown to cold shutdown conditions. Because the SQN
UFSAR does not place any limit on cooldown time for the non-accident unit, TVA does not have
formal calculations that demonstrate the cooldown time.

Timely plant cooldown from hot standby is facilitated by the rapid reduction in core decay heat
following plant shutdown. Note that core decay heat in the non-accident unit, as well as the
accident unit, is decreased by approximately 50 percent (%) in the time between one hour and
22 hours after shutdown (Reference: American National Standards Institute (ANSI)/American
Nuclear Society (ANS) Standard 5.1-2005).

The plant operations staff routinely demonstrates cooldown of one unit either in actual practice
or on the simulator using existing plant procedures. The applicable procedures for cooldown
are described below as part of the response to this NRC Request.

Tables 4.2-8 through 4.2-14 of the Ultimate Heat Sink (UHS) license amendment request
(Reference 1 of the cover letter) detail the ERCW available flow rates and the corresponding
ERCW required design flow rates for the various component heat loads and proposed system
configurations for each SQN unit. The cases indicated in these tables include the analytical
results of the Multiflow Model for the condition where one specific unit is in an accident, and the
other (non-accident) unit is maintained in hot standby. The tables include limits on the UHS
temperature for the cases where the design flow requirements are not met. These UHS
temperature limits are the basis for the changes to UHS Technical Specifications as proposed in
the license amendment request. Subject to the prescribed UHS temperature limitations, for the
cases where an accident is postulated with both units initially in power operating conditions, the
applicable tables demonstrate that the ERCW system can support safe shutdown of both units,
with the non-accident unit maintained in hot standby conditions.

During an accident that requires long-term operation of engineered safety features (ESF)
equipment (e.g., a LOCA), the plant operating staff would shutdown the non-accident unit at the
appropriate time. This decision would be at the direction of the Technical Support Center (TSC)
staff following activation of the Radiological Emergency Plan.

If offsite power were available, plant shutdown to hot standby would be performed using
General Operating Instructions 0-GO-5, "Normal Power Operation," and 0-GO-6, "Power
Reduction from 30% Reactor Power to Hot Standby," or Abnormal Operating Procedure
AOP-C.03, "Rapid Shutdown or Load Rejection."

* General Operating Instruction 0-GO-5 provides guidance for power reduction from 100%
power to 30% power, and also includes guidance for power ascension and operation at
normal power conditions.

* General Operating Instruction 0-GO-6 provides guidance for power reduction from 30%
reactor power to hot standby and maintaining the unit in hot standby.

" Abnormal Operating Procedure AOP-C.03 provides the actions necessary to perform a
rapid shutdown or load reduction, and includes the reactor and turbine trip criteria that
would require a manual unit trip.
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After reaching hot standby conditions with offsite power available, Reactor Coolant System
(RCS) cooldown to cold shutdown conditions would be performed using General Operating
Instruction 0-GO-7, "Unit Shutdown from Hot Standby to Cold Shutdown."

* General Operating Instruction 0-GO-7 provides guidance for unit shutdown from hot
standby at normal operating temperature and pressure to cold shutdown with RCS
temperature less than 200 degrees Fahrenheit (°F)

If offsite power is lost, RCS cooldown to cold shutdown conditions would be performed using
Emergency Subprocedure ES-0.2, "Natural Circulation Cooldown."

* Emergency Subprocedure ES-0.2 provides actions to perform a natural circulation RCS
cooldown and depressurization to cold shutdown. This procedure assumes no accident
is in progress on the unit.

NRC Request

3. The licensee used a Multiflow Model to predict ERCW flow through various components.
The predicted flow was used to set UHS temperature limits to ensure the necessary
amount of heat transfer takes place in the proposed Technical Specification change
request. The NRC staff acknowledges that the licensee used a 5% flow reduction to add
conservatism.

Describe flow measurement testing in the plant of the ERCW system that verifies the
accuracy of the Multiflow Model for the various lineups proposed including the lineups of
Table B 3/4.7-1 for both Units I and 2.

TVA Response

The ERCW Flow Balanced Hydraulic Model (Multiflow Model) was developed based on actual
test data to determine the available ERCW system flow rates for a range of possible flow
configurations. The Multiflow Model calculation includes extensive ERCW system flow test
data, with the test data sets specifically developed for the purpose of validating model accuracy.
The model was baselined against the test data, and the data match results are detailed in the
calculation. An appendix to the calculation documents the available ERCW flow rates for
various system alignments as determined by the verified Multiflow Model. The system
alignments evaluated using the Multiflow Model include those provided in the Technical
Specification Bases Table B 3/4.7-1 for SQN, Units 1 and 2, as part of the UHS license
amendment request (Reference 1 of the cover letter).

The in-plant flow measurement testing of the ERCW system included five full data sets with the
system aligned in as hydraulically diverse configurations as practical. Each data set contains
over 200 flow/pressure data points. Flow test data sets were taken with the system throttle
valves in both their normal and fully open positions so the valve flow coefficient (Cv) values
could be accurately determined. Flow test data sets were obtained for each heat exchanger,
and system pressure readings were taken at numerous points throughout the system to
determine the proper Hazen-Williams C-factors (i.e., pipe roughness coefficients), piping
internal diameter reductions, and pressure drops for the overall system, as well as for specific
piping segments, components, and heat exchangers. Additional flow test data sets were
obtained for certain small sections of the ERCW system where appropriate.
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The Multiflow Model has been updated as necessary to reflect changes to the ERCW system.
These changes have included several modifications to system piping configurations and
changes to throttled valve positions. Limited flow measurement test data sets were obtained
and incorporated into the model for a selected number of the system changes.

In-plant flow measurement testing was also performed to develop the actual pump curves for
the ERCW pumps. The Multiflow Model used the pump curves derived from this testing to
model the ERCW system flow characteristics. Specifically, each of the points on the model
pump curves was obtained by reducing the pump flow data point from the test curve by 3% and
also reducing the pump head data point by 3.5%. These degraded pump curves were used for
determining the available ERCW system flow rates for the specified configurations. The original
vendor pump curve for the strongest pump was used for system configurations where potential
high pressure/high flow conditions were examined. Note that the degraded pump curves
derived from the Multiflow Model are also the basis for the ERCW pump inservice test (IST)
acceptance criteria.

E-5 of 5


