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U.S. Nuclear Regulatory Commission
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Washington, D.C. 20555-0001

Watts Bar Nuclear Plant, Unit 1

Facility Operating License No. NFP-90

NRC Docket No. 50-390
Subject: Responses to NRC Acceptance Review Questions for Watts Bar Nuclear

Plant Unit 1 Essential Raw Cooling Water and Component Cooling
System License Amendment Request (TAC No. MF6376)

References: 1. Letter from TVA to NRC, “Watts Bar Nuclear Plant Unit 1 - Application to
Revise Technical Specifications for Component Cooling Water and
Essential Raw Cooling Water to Support Dual Unit Operation
(TS-WBN-15-13),” dated June 17, 2015 [ML15170A474]

2. Email from NRC to TVA, “Preliminary Draft RAls Associated with
Proposed WBN 1 ERCW and CCS Technical Specifications LAR,” dated
July 2, 2015

3. Letter from NRC to TVA, “Watts Bar Nuclear Plant, Unit 1 - Supplemental
Information Needed for Acceptance of Requested Licensing Action
Regarding Application to Add Technical Specifications to Support
Dual-Unit Operations (TAC No. MF6376),” dated July 9, 2015
[ML15187A403]

By letter dated June 17, 2015, Tennessee Valley Authority (TVA) submitted a request for a
change to Facility Operating License No. NPF-90 for Watts Bar Nuclear Plant (WBN) Unit 1
(Reference 1). The proposed change would create new Technical Specifications

(TS) 3.7.16, “Component Cooling System (CCS) - Shutdown,” and TS 3.7.17, “Essential
Raw Cooling Water (ERCW) System - Shutdown,” to support dual unit operation of WBN
Units 1 and 2. In addition, changes were proposed to TS 5.7.2.18, “Safety Function
Determination Program,” and LCO 3.0.6 Bases to adopt TSTF-273-A. By email dated

July 2, 2015, the Nuclear Regulatory Commission (NRC) provided requests for additional
information (RAI) on the proposed WBN Unit 1 license amendment (Reference 2).
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By letter dated July 9, 2015, the NRC requested supplemental information associated with
the proposed WBN Unit 1 license amendment (Reference 3).

Enclosure 1 provides the TVA responses to the Reference 3 supplemental information
requests. As a result of the TVA response to NRC Acceptance Review Question 1,
proposed TS 3.7.16, TS 3.7.17, and the associated Bases have been revised. The
proposed changes to TS 5.7.2.18 and LCO 3.0.6 Bases are being withdrawn from the
license amendment request. Attachment 1 to Enclosure 1 provides the updated versions of
WBN Unit 1 TS 3.7.16 and Bases. Attachment 2 to Enclosure 1 provides the updated
versions of WBN Unit 1 TS 3.7.17 and Bases.

Enclosure 2 provides the TVA responses to the Reference 2 RAls.

Consistent with the standards set forth in Title 10 of the Code of Federal Regulations

(10 CFR) 50.92(c), TVA has determined that the response, as provided in this letter, does
not affect the no significant hazards considerations associated with the proposed license
amendment to add TS 3.7.16 and TS 3.7.17 previously provided in Reference 1. TVA has
further determined that the proposed amendment still qualifies for a categorical exclusion
from environmental review pursuant to the provisions of 10 CFR 51.22(c)(9). However, the
no significant hazards considerations associated with the proposed license amendment to
revise TS 5.7.2.18 is no longer required, as this change is being withdrawn from the license
amendment request. Additionally, in accordance with 10 CFR 50.91(b)(1), TVA is sending a
copy of this letter and the enclosures to the Tennessee Department of Environment and
Conservation.

There are no new regulatory commitments associated with this letter. Please direct any
questions concerning this matter to Gordon Arent at (423) 365-2004.

| declare under penalty of perjury that the foregoing is true and correct. Executed on the
14th day of July 2015.

Respectfully,
Digitally signed by J. W. Shea
DN: cn=J. W. Shea, o=Tennessee Valley
J W e a Authority, ou=Nuclear Licensing,
L] . email=jwshea@tva.gov, c=US
Date: 2015.07.14 21:39:13-04'00
J. W. Shea

Vice President, Nuclear Licensing
Enclosures

cc: See Page 3
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Enclosures:

1. Responses to NRC Acceptance Review Questions Associated with WBN Unit 1
ERCW and CCS License Amendment Request

2. Responses to NRC RAIs for WBN Unit 1 ERCW and CCS License Amendment
Request

cc (w/Enclosures):

U.S. Nuclear Regulatory Commission, Region I

NRC Senior Resident Inspector - Watts Bar Nuclear Plant, Unit 1

NRC Project Manager - Watts Bar Nuclear Plant, Unit 1

Director - Division of Radiological Health - Tennessee State Department of
Environment and Conservation



ENCLOSURE 1

Responses to NRC Acceptance Review Questions Associated with WBN Unit 1
ERCW and CCS License Amendment Request

Background

By letter dated June 17, 2015, Tennessee Valley Authority (TVA) submitted a request fora
change to Facility Operating License No. NPF-90 for Watts Bar Nuclear Plant (WBN) Unit 1
(Reference 1). The proposed change would create new Technical Specifications (TS) 3.7.16,
“Component Cooling System (CCS) - Shutdown,” and TS 3.7.17, “Essential Raw Cooling Water
(ERCW) System - Shutdown,” to support dual unit operation of WBN Units 1 and 2. By letter
dated July 9, 2015, the Nuclear Regulatory Commission (NRC) requested supplemental
information associated with the proposed WBN Unit 1 license amendment (Reference 2).

The TVA responses to the NRC's request for supplemental information are provided below.

NRC Acceptance Review Question 1

Proposed CCS TS 3.7.16 and ERCW System TS 3.7.17 include APPLICABILITY NOTE b,
which states that the limiting conditions for operation (LCOs) are not applicable “When
complying with Required Actions to be in MODE 5.” The only justification provided in the
submittal for this MODE APPLICABILITY exclusion is stated in the proposed Bases for these
Technical Specifications (TSs), which refer to proposed additions to LCO 3.0.6 Bases consistent
with Technical Specifications Task Force (TSTF) Traveler TSTF-273-A. TSTF-273-A clarifies
the Safety Function Determination Program (SFDP) process by specifying that assuming a
single failure or loss of electrical power when performing an analysis is not required. To adopt a
TSTF change the licensee must state that the reasoning for the change applies for its facility
and specifically how it applies to the plant-specific licensing basis.

The submittal did not provide justification for the inclusion of APPLICABILITY NOTE b. Also,
the relationship of the proposed TSTF-273-A changes to the proposed CCS and ERCW TSs
was not articulated.

The staff needs this information to understand the application of the proposed exception and
SFDP clarification to the interpretation of the proposed CCS and ERCW TSs. For example, the
staff postulated a scenario in which the MODE APPLICABILITY NOTE b exception may result in
the inability to complete required actions of other TSs. Specifically, TS 3.8.1 (AC [alternating
current] Sources — Operating), ACTION G, requires in the event of a loss of offsite power with
loss of an onsite emergency power train that Unit 1 be in Mode 5 in 37 hours. The licensee has
acknowledged that in the event that this postulated scenario occurs shortly following a unit
shutdown it may be incapable of completing this required action in the specified time period
without ensuring the availability of the additional CCS and ERCW pumps that the proposed TSs
would make available; however, the MODE APPLICABILITY NOTE b exception appears to
exclude requiring the availability of these pumps in the event of a TS-required shutdown.

Provide information to justify and explain the inclusion of APPLICABILTY NOTE b in the
proposed TSs 3.7.16 and 3.7.17. Also, clearly articulate the relationship of the proposed
adoption of TSTF-273-A changes to the proposed CCS and ERCW TSs. All known scenarios
similar to that of TS 3.8.1 discussed above should be identified and discussed.

TVA Response
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The Applicability statements of TS 3.7.16 and TS 3.7.17, as submitted in Reference 1, have
been revised by removing the exception of “When complying with Required Actions to be in
MODE 5.” In order to help determine the Required Actions to address the differences in the
requirements relative to a TS-required shutdown and operation in Mode 4 or 5, the decision tree
below was developed.
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Responses to NRC Acceptance Review Questions Associated with WBN Unit 1
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The proposed changes to TS 3.7.16 and TS 3.7.17 (and associated Bases) are provided in
Attachments 1 and 2 to this enclosure, respectively. With these changes to TS 3.7.16 and

TS 3.7.17 and the withdrawal of the proposed changes to TS 5.7.2.18 and LCO 3.0.6 Bases,
Attachments 1 and 2 to this enclosure entirely replace Attachments 1, 2, 3 and 4 to Enclosure 1
provided in TVA letter dated June 17, 2015 (Reference 1).

The Applicability statements for TS 3.7.16 and TS 3.7.17 have been revised with the addition of
a new Note b to recognize that the additional CCS and ERCW System requirements are not
required, if either unit has been shutdown for greater than 48 hours.

TS 3.7.16 Condition A and TS 3.7.17 Condition A provide the Required Actions for an
inoperable CCS or ERCW train, respectively, when complying with Required Actions to be in
Mode 5. In this condition, adequate capability exists to cool down both units or cool down one
unit while mitigating a loss of coolant accident in the other unit. Therefore, consistent with
Required Action B.1 of LCO 3.4.6, “RCS Loops - MODE 4,” TS 3.7.16 and TS 3.7.17, Required
Action A.1 requires the unit to be placed in Mode 5 in 24 hours.

The new proposed Condition B provides Required Actions for one inoperable CCS/ERCW train
when not complying with Required Actions to be in Mode 5. These Required Actions maintain
the unit in Mode 4 with decay heat removal provided by two operable reactor coolant system
(RCS) loops with one RCS loop in operation. Maintaining the unit in Mode 4 provides conditions
for additional methods of decay heat removal and minimizes the likelihood of a situation where
the decay heat and residual heat of the unit may exceed the capability of the available residual
heat removal (RHR) loop, resulting in the possibility of an unintentional Mode change.

Condition C provides actions in Mode 4 when two CCS / ERCW trains are inoperable. Required
Action C.1 requires immediate action be taken to restore one of the CCS / ERCW trains to an
operable status, as no RHR train is available to support the heat removal function. This action
is consistent with LCO 3.4.6, “RCS Loops - MODE 4,” Required Action B.1 for the Condition of
one required RHR loop inoperable and no RCS loops OPERABLE. Required Action C.1 is
modified by two Notes. Note 1 indicates that all required Mode changes or power reductions are
suspended until one CCS / ERCW train is restored to an operable status. In this case,

LCO 3.0.3 is not applicable because it could force the plant into a less safe condition. Note 2
indicates that the applicable Conditions and Required Actions of LCO 3.4.6 be entered for RHR
loops made inoperable by the inoperable CCS / ERCW trains. This is an exception to LCO 3.0.6
and ensures the proper actions are taken for these components.

Condition D provides actions in Mode 5 when two CCS / ERCW trains are inoperable. Required
Action D.1 requires immediate action be taken to restore one of the CCS/ERCW trains to an
operable status, as no RHR train is available to support the heat removal function. This action
is consistent with the Conditions and Required Actions of LCO 3.4.7, “RCS Loops - Mode 5,
Loops Filled,” for RHR loops made inoperable by CCS / ERCW. Although the current TS do not
provide explicit Required Actions for an inoperable CCS / ERCW train in Mode 5, the inability of
a non-TS support system to enable the TS supported system to perform its safety function
results in the inoperability of the TS supported system. Therefore, the TS 3.7.16 and TS 3.7.17
Required Actions for inoperable CCS / ERCW trains in Mode 5 are the same as the current TS
Required Actions for inoperable required RHR loops.

E1-3
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The proposed TS changes made to TS 5.7.2.18 and LCO 3.0.6 Bases per NRC-approved
TSTF-273-A are not required and are being withdrawn from this license amendment request.

NRC Acceptance Review Question 2

The licensee's letter dated January 22, 2015 (ADAMS Accession Number ML15187A403),
stated that there are two events where a unit may need to be returned to Mode 3 from Mode 4
or Mode 5, without all the conditions for a mode change required by the TS being satisfied. The
descriptions of the proposed CCS and ERCW TSs in TVA's letter dated June 17, 2015, address
one of the events, but do not address the other event, described in TVA's January 22 letter as:

“A simultaneous or near simultaneous shutdown of both units occurs. The units are
being cooled down. The units may be in Mode 4 or Mode 5, a loss of offsite power
occurs, and simultaneously there is the loss of an emergency power train.”

Provide discussion of this second event in the proposed change.

TVA Response

The simultaneous or near simultaneous shutdown of both units is similar to, but less demanding
than the case of a single unit shutdown with reliance on RHR for cooling, concurrent with a
postulated loss of coolant accident (LOCA) on the other unit. For the LOCA case, there are two
key assumptions relative to heat removal requirements. The first assumes that the non-accident
unit is placed on RHR as early as possible. Secondly, the accident unit is assumed to have
been operating at 100 percent power after equilibrium decay heat is achieved. These two
assumptions maximize the decay heat required to be removed by CCS and ERCW. In addition,
the LOCA requires ERCW flow to the containment spray heat exchanger. This is a flow load on
ERCW that does not exist in a dual unit non-accident shutdown case.

For a dual unit shutdown, the most limiting case is when the units are assumed to trip
simultaneously. The initial cooldown of the units will be performed using auxiliary feedwater to
remove decay and sensible heat from the RCS. Using the same assumptions that were used
for the non-accident unit described above, RHR was placed in service at the earliest
opportunity. However, it will be several hours (approximately 7 hours) before this can occur.
Thus, the total decay heat that CCS and ERCW must remove is lower than in the LOCA case.
As noted above for the non-accident shutdown, containment spray is not used. Therefore, the
demands on ERCW are lower. The flow requirements are reduced to the point that the third
ERCW pump is not required.

When the assumptions include a loss of offsite power and the loss of Train A power, two CCS
pumps need to be aligned to the CCS Train B header and in operation when RHR is in service
on both units and both units have been shutdown for less than 48 hours.

TVA agrees that the submittal did not provide much discussion of the non-accident case

because the LOCA plus shutdown case is more limiting. There is discussion on pages E1-10
and E1-11 of the license amendment with respect to required ERCW pumps.

E1-4



ENCLOSURE 1

Responses to NRC Acceptance Review Questions Associated with WBN Unit 1
ERCW and CCS License Amendment Request

NRC Acceptance Review Question 3

The licensee stated that Unit 1 could be maintained in Mode 3 or Mode 4 with decay heat being
removed through the steam generators for at least 48 hours as one of the options for managing
a unit shutdown. Using the steam generators in some scenarios, including a loss of offsite
power, would require operation of Auxiliary Feed Water (AFW) for up to 48 hours; however, the
Condensate Storage Tank (CST) lacks sufficient inventory to support operation of AFW for

48 hours. Final Safety Analysis Report (FSAR) Section 9.2.6.1 states, “The ERCW system pool
quality feedwater will be used during an extreme emergency when safety is the prime
consideration and steam generator cleanliness is of secondary importance.”

Address the use of available and approved clean water sources, ERCW, and the CST in
accordance with the approved licensing basis. The submittal should address whether ERCW
would be added to the non-accident unit's steam generators for events other than those
described in FSAR 9.2.6.3. Also address a dual-unit shutdown and cooldown to Mode 5, for
instance as required by LCO 3.0.3, and the available water sources that are credited for use,
including reference to approved procedures that implement these water sources for steam
generator cooldown methods.

TVA Response

The safety-related water supply for AFW is ERCW. The AFW suction source automatically
switches from the CST to ERCW when a low pressure condition exists in the AFW pump suction
piping from the CST. The switchover to ERCW will occur whenever AFW is in service to assure
heat removal through the steam generators if the low pressure condition exists. This assures
the safety function of decay heat removal is accomplished.

There is adequate clean water to support a unit being maintained on AFW for 48 hours. The
capacity of each of the two CSTs is 395,000 gallons and the normal maximum volume in the
CSTs is approximately 385,000 gallons. Review of operational data for the past five years
shows that the WBN Unit 1 CST has been maintained at approximately 330,000 gallons.
Because AFW is not the only system that uses CST water, a standpipe is provided in the tank to
assure that a minimum of 200,000 gallons of water is available for the sole use of AFW. Thus,
the site maintains approximately 130,000 gallons of water in the CST above the TS limit.

Normal make-up to the CST comes from the Demineralized Water Storage (DWST) Tank and
the Make-up Water Treatment Plant (MWTP). The DWST tank has a capacity of 500,000
gallons and the level has historically been maintained between 65 and 90 percent full. There
have been instances, including one earlier this year, where WBN Unit 1 was maintained in
Mode 3 for more than two days using the DWST and the MWTP. WBN recently added the
Auxiliary Feedwater Storage Tank (AFWST) as part of the FLEX mitigating strategies. This tank
has a capacity of 500,000 gallons and is an immediately available source of clean water. The
tank was designed to be seismically robust and to withstand the effects of tornados. The
AFWST supply piping is normally isolated by air operated valves (AOVs) from the Unit 1 and
Unit 2 condensate piping that supply the suction for the AFW pumps. The AOVs open on a low
pressure signal from the upstream condensate piping, a loss of AC power, or a loss of control
air. Water can be transferred from the DWST to the AFWST using hoses and pumps that are
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maintained by the FLEX program if power cannot be provided to the DWST booster pumps.
The two CSTs have a cross tie that when opened provides an additional approximately 330,000
gallons of clean water for the case of a LOCA on one unit and the other unit being shutdown.

The design basis requires 410 gpm of AFW flow to remove the decay and sensible heat from
the RCS at the time of a reactor trip. The actual demand on AFW drops substantially in the first
hours after the reactor trip, as shown in the figure below.

AFW Flow vs. Time After Shutdown to
Remove Decay Heat
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0o 10 20 30 alc 50 60 70

(®]
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General Operating Instruction, GOI-6, the unit cooldown procedure, provides the actions to
maintain steam generator cooling. System Operating Instruction, SOI-59.01, “Demineralized
Water System,” provides the guidance for maintaining water to the CSTs. Adequate clean
water sources are available to support maintaining a unit on AFW in excess of 48 hours.
Alternate makeup to the AFWST is controlled by FLEX Support Instruction, FSI-6, “Alternate
AFWST Makeup” and Maintenance Instruction, MI-360.020, “FLEX - Water Transfer Pump
Makeup to Auxiliary Feedwater Supply Tank.”

In conclusion, there are several large sources of clean water that can be used to support
maintaining WBN Unit 1 on steam generator cooling for 48 hours or longer without transferring
AFW pump suction to ERCW. Notwithstanding that, the FSAR is clear that ERCW is the safety
grade water supply to AFW. If clean water is not available or clean water is available but cannot
be supplied to the steam generators for required decay heat removal, ERCW will be used.
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NRC Acceptance Review Question 4

Information needed by the U.S. Nuclear Regulatory Commission staff to begin its review of the
Tennessee Valley Authority's (the licensee) request to add technical specifications to support
dual-unit operations related to containment considerations is described below.

In the June 17, 2015, submittal, the licensee committed to provide a revised containment
pressure analysis by separate correspondence to reflect the dual-unit Essential Raw
Cooling Water (ERCW) system flowrate to the Component Cooling System (CCS) heat
exchangers. Please provide quantitative information regarding the impact of changes
resulting from dual-unit operation of the ERCW and CCS systems, including the changes
proposed to ensure compliance with General Design Criterion 5, on containment
performance for both Unit 1 and Unit 2.

The information provided for both units should include the results of containment pressure,
temperature, and sump temperature responses, and net positive suction head analysis.
These analyses should include corrections for errors in the WCAP-10325-P-A loss of
coolant accident (LOCA) mass and energy (M&E) release methodology reported in
Nuclear Safety Advisory Letters (NSALs)-06-6, -11-5, and -14-2.

Additionally, the NRC staff is aware of Westinghouse's InfoGram IG-14-1, dated
November 5, 2014, which states that the LOCA containment M&E release analysis
methodology was found to use a reactor coolant system (RCS) stainless steel volumetric
heat capacity value lower than the American Society of Mechanical Engineers (ASME)
values. The staff has received information which indicates that the impact on the LOCA
peak containment pressure in the current licensing basis would be significant if the
analysis included the ASME values for the RCS metal volumetric heat capacity.
Therefore, the information provided in response to this request should include use of the
ASME values for the RCS metal volumetric heat capacity.

The analysis for Unit 1 should also provide information consistent with the licensee's
December 17, 2014, response to Request for Additional Information (RAI) regarding Watts
Bar Unit 2 FSAR, Amendment 112, Chapter 6, RAl Number SCVB-RAI-3 (ADAMS
Accession Number ML14352A248). In addition, consistent with Watts Bar Unit 2, please
revisit the initial containment temperatures stated in assumption number (10) in Section
6.2.1.3.3 of the Watts Bar Unit 1 FSAR, and revise the containment analysis for
conservatism based on the maximum containment air temperatures specified in TS 3.6.5.

TVA Response

TVA will provide a revised containment LOCA pressure analysis with updated FSAR

Section 6.2.1, “Containment Functional Design,” for WBN Unit 2 and revised Technical
Specification Surveillance Requirements (SR) 3.6.11.2 and 3.6.11.3 related to ice weight by
August 14, 2015. The WBN Unit 2 FSAR analysis as described in Amendment 113 had
incorporated the three Westinghouse Nuclear Safety Advisory Letters (NSALs) 06-6, 11-5, and
14-2, as well as initial containment compartment temperatures. The analysis to be submitted on
August 14, 2015 will include the changes to heat exchanger heat removal rates to account for a
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case with loss of Train A power and sharing of the CCS Train B heat exchanger between units,
as well as changes to the specific heat values for RCS metal mass to address the issue
identified in Westinghouse Infogram 14-1. The impacts on equipment qualification and issues
related to sump water temperature will be addressed in the submittal.

The WBN Unit 1 containment LOCA analysis is being reanalyzed using WCOBRA/TRAC to
generate the mass and energy (M&E) releases. The containment response will be calculated
using LOTIC 1. The LOTIC 1 analysis will incorporate the changes to heat exchanger heat
removal based on the dual unit sharing of Component Cooling System Train B. The
WCOBRA/TRAC analysis for WBN will conform to all the applicable limiting conditions
described in the NRC Safety Evaluation Report (SER) for WCOBRA/TRAC. Two specific issues
that will be included in the WBN M&Es are: 1) the specific heat values for the RCS metal mass
will be equal to or higher than the ASME values, and 2) PAD4 plus fuel thermal conductivity
degradation will be explicitly accounted for. Based on information currently contained in the
WCOBRA/TRAC topical report, it is known that the current containment response in the WBN
Updated FSAR is conservative and that the current TS SRs 3.6.11.2 and 3.6.11.3 regarding
total ice bed and per basket ice weights are acceptable and do not have to be increased. A
revised WBN Unit 1 containment analysis that addresses the NSALSs, initial containment
compartment temperature, RCS metal specific heat values, and heat exchanger performance
will be completed by September 18, 2015. '

NRC Acceptance Review Question 5

TVA's June 17, 2015, submittal, identified several manual operator actions associated with the
proposed change.

1. Provide a description of the operator actions being added, changed, or deleted.

2. Provide a description of changes, additions or deletions to procedures in addition to
those listed on page E1-12, if any (e.g., LOCA, fire).

3. Provide a description of changes, additions, or deletions to training or to the plant-
specific simulator.

4. Identify any changes, additions or deletions to instrumentation, controls, alarms,
annunciators, and Safety Parameter Display System.

5. Provide a description of the validation of the feasibility and reliability of added or
changed operator actions, including time required vs. time available.

6. Identify any applicable precedents or other operating experience.
TVA Response
1. Provide a description of the operator actions being added, changed, or deleted.

One operator action outside of the main control room is being added. This action is for an
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Assistant Unit Operator (AUO) to go to the appropriate 6.9 kilovolt (kV) shutdown board
room and actuate a single switch (ERCW pump interlock bypass switch) as described on
page E1-11 of the license amendment request.

Depending on the system alignments prior to the event and the electrical train that is lost as
a part of the event, three possible actions that may be performed by a main control room
operator have been added.

a. In the event of a loss of offsite power and the loss of Train A onsite power, a second
CCS pump must be started if two are not already running. If CCS pump 2B-B was
the second pump aligned to the CCS Train B header and it was not running, the
operator would be required to start the pump. If CCS pump 2B-B was running or
CCS pump 1B-B was the second pump aligned to the B header, no operator action
would be required.

b. Inthe event of a loss of offsite power and the loss of either Train A or Train B power,
a main control room operator would place the motor driven auxiliary feedwater pump
powered from the shutdown board on which the second ERCW pump was to be
started in pull-to-lock to ensure that it was not running and would not start.

c. Inthe event of a loss of offsite power and the loss of either Train A or Train B power,
a main control room operator would start a second ERCW pump.

No other operator actions are associated with this license amendment request. The
alignment of CCS pump 1B-B or 2B-B to CCS Train B header is not a manual action
because the alignment takes place before the LOCA occurs.

2. Provide a description of changes, additions or deletions to procedures in addition to those
listed on page E1-12, if any (e.g., LOCA, fire).

a. Emergency Procedure E-0, “Reactor Trip or Safety Injection,” contains an action to
verify CCS pumps 1A-A, 1B-B, and C-S are running. The step will be modified to
verify that CCS pump 2B-B is running if the pump is being used as the second pump
on the B Train CCS header.

b. Emergency Procedure ES-1.3, “Transfer to Containment Sump” is the procedure
where actions are taken by the main control room operator to start the ERCW pumps
and to place the AFW pump in pull-to-lock will most likely be located. Because the
actions to start a second ERCW pump and place the AFW pump in pull-to-lock occur
on the non-accident unit shutdown board, these steps could be placed in an
abnormal operating instruction associated with the loss of a 6.9 kV shutdown board.
The final decision about what procedures will be affected by this license amendment
request is part of the impact review that occurs once the submittal is approved.

c. No changes to fire procedures are associated with this license amendment request.
The operation of two ERCW pumps on one diesel for some fire scenarios has been
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addressed in the fire protection report. This report is undergoing a separate review
by the NRC. This submittal does not change the fire protection report.

3. Provide a description of changes, additions, or deletions to training or to the plant-specific
simulator.

a. The operating training program has been revised as part of the WBN Unit 2 licensing

process to address both unit differences and operation with both units in operation.
The procedures being revised by this amendment request are part of the operator
training program and the training program is regularly updated when the procedures
are revised. A design change has been issued to prepare and implement this
license amendment. Similar to the discussion on procedures above, training has
been identified as being impacted by this submittal. Updates to the training program
to incorporate the necessary information is part of the TVA design change process.

. The simulator programming will need to be updated to allow a second ERCW pump
to be started when the interlock bypass has been activated. An annunciator window
will illuminate showing that the interlock bypass has been activated.

Identify any changes, additions or deletions to instrumentation, controls, alarms,
annunciators, and Safety Parameter Display System.

An interlock bypass switch for ERCW pumps will be installed as described above and in
the license amendment request. An annunciator window will be added in the main
control room to show when an interlock bypass switch has been activated.

Provide a description of the validation of the feasibility and reliability of added or changed
operator actions, including time required vs. time available.

a. The action to start a second Train B CCS pump must occur before the unit in an

accident transfers RHR suction from the refueling water storage tank (RWST) to the
containment sump. The single failure that necessitates the action also causes the
loss of one of the two trains of Emergency Core Cooling System (ECCS) equipment.
For this case, the operator has approximately 20 minutes to start the CCS pump.
Starting the pump is a single switch manipulation on the control board. The time
required is thus very short and the time available is 20 minutes. The action is
procedurally controlled and taken in an environmentally controlled area by a licensed
operator trained in the action. Thus the action is feasible. In addition, this is not a
new action. As noted above, Emergency Operating Instruction E-0 already requires
the control room operators to ensure the required CCS pumps are running.
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Responses to NRC Acceptance Review Questions Associated with WBN Unit 1
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b. The action to start a second ERCW pump must occur before the containment spray
pump suction is transferred from the RWST to the containment sump. The operator
has approximately 40 minutes before the containment spray pump suction must be
transferred. There are three actions that must be accomplished. An AUO is
dispatched from the main control room to activate the interlock bypass switch.
Preliminary walkdowns have shown that this action can be accomplished in
approximately 215 seconds. This time includes the transit time from the Main
Control Room to the most distant shutdown board room and operating the interlock
bypass switch. There is more than 100 percent margin in the required time, the
action is proceduralized, and personnel will be trained on the action. In addition, the
action is the same type of action that AUOs currently are required to perform in the
6.9 kV shutdown board rooms. Thus this action is feasible. More details on this
action outside of the control building are provided in response 6 below. The other
actions are two switch manipulations from a control panel in the main control room.
The time required for a reactor operator on the control board to manipulate a switch
is very short. These actions are identical in form to actions that operators are taking
within this time period. The actions are procedurally controlled and taken in an
environmentally controlled area by a licensed operator trained in the actions. Thus
the actions are feasible.

c. Preliminary walkdowns of the actions outside of the main control room support that
these actions can be performed within required time limits without adverse impact.
The procedure development process requires that a formal validation of the set of
actions be conducted following installation of plant design changes.

6. Identify any applicable precedents or other operating experience.

There is substantial operating experience for these types of actions. For the action
outside of containment, a specific WBN example is emergency procedure E-0, which
requires an AUO to be dispatched to open breakers on the 480 V reactor vent boards.
These boards are on an elevation above the 6.9 kV shutdown boards and are thus
farther from the main control room and more actions are required since four breakers are
to be opened versus actuating one switch. There are numerous steps in emergency
procedure E-0 and in emergency procedure ES-1.3 that currently require the operator to
start and stop ERCW and CCS pumps during the events of interest in this submittal.
These are routine actions that occur both during normal operation and during accidents
and transients.

NRC Acceptance Review Question 6

Provide information regarding the basis for the statement on page E1-11 that the mission dose
is within the General Design Criterion 19 criteria, including:

Plant layout drawings depicting access and egress routes.
Maximum anticipated accident dose rates.
Maximum mission dose for the operator performing this manual action.
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The level of detail should be consistent with the response provided to Final Safety Analysis
Report Chapter 12 Request for Additional Information Number 6 in support of the Unit 2
operating license review.

TVA Response
Bullet 1: Plant layout drawings depicting access and egress routes.
The plant layout drawing below depicts the four “Performance Paths” from the main control

room to the shutdown board room for manipulating each of the ERCW pump interlock bypass
switches. The “Mission Dose Path” depicts the route upon which the mission dose is based.
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Bullet 2: Maximum anticipated accident dose rates.

The table below indicates the dose rates (rem/hr) inside and outside of the auxiliary building
secondary containment enclosure (ABSCE). Al of the dose rates along the “Mission Dose
Path” for performance of the subject manual action are outside of the ABSCE.

Mission Area Dose Rates (rem/hr)
Outside ABSCE Inside ABSCE
(All Elevations) El. 713 El. 737 El. 757 All Stairways
Inhalation 6.053E+01 6.228E+01 6.228E+01 6.228E+01 6.228E+01
Beta 1.220E+00 2.703E+00 2.703E+00 2.703E+00 2.703E+00
Gamma 2.132E+00 1.088E+00 1.385E+00 1.344E-01 1.385E+00

Bullet 3: Maximum mission dose for the operator performing this manual action.

Calculation of the mission dose for the operator performing the manual action includes
occupancy, ingress/egress, and mission doses for the entire accident duration.

a)

b)

c)

One operator dressed in anti-contamination clothing will leave the main control room at
El. 755 and ascend the short stairway to room 757.0-A5.

Walking Distance: 22.5 ft + 2 ft

Time: 15 sec + 4 sec = 19 sec

Proceed through door A143 and walk north across room 757.0-A2 to close to T line wall.
Turn to east and continue to the farthest 6.9 kV shutdown board, located at A12 line.
Walking Distance: 203 ft
Time: 136 sec

Switch operating time to one of 6.9 kV shutdown boards.
Time: 60 sec

Travel back from the farthest 6.9 kV shutdown board to door A143, and into room
757.0-A5.

Walking Distance: 203 ft

Time: 136 sec

Descend the short stairway from El. 757.0 to the main control room EI. 755.0.
Walking Distance: 2 ft + 22.5 ft
Time: 4 sec + 15 sec = 19 sec

Total mission time = 370 seconds
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As indicated below, mission dose for the manual action is well within the 10 CFR 50, Appendix A, General Design Criterion 19 limits

of 5 rem whole body, 30 rem beta (skin), and 30 rem thyroid (inhalation) with or without a respirator.

Dose (rem)
Stay Dose (rem) with
Step #/ Time Dose Rate No Respirator
Description (sec) (rem/hr) Respirator (PF=10000)
a) 19  Thyroid 6.053E+01 3.195E-01 3.195E-05
From Control Rom to room Skin 1.220E+00 6.439E-03 6.439E-03
757.0-A5 Whole Body 2.132E+00 1.125E-02 1.125E-02
b) 136 Thyroid 6.053E+01 2.287E+00 2.287E-04
From room 757.0-A5 to 6.9 KV Skin 1.220E+00 4.609E-02 4.609E-02
board Whole Body 2.132E+00 8.054E-02 8.054E-02
c) 60  Thyroid 6.053E+01 1.009E+00 1.009E-04
Switch operating time Skin 1.220E+00 2.033E-02 2.033E-02
Whole Body 2.132E+00 3.553E-02 3.553E-02
d) 136 Thyroid 6.053E+01 2.287E+00 2.287E-04
From 6.9 KV board to room Skin 1.220E+00 4.609E-02 4.609E-02
757.0-A5 Whole Body 2.132E+00 8.054E-02 8.054E-02
e) 19  Thyroid 6.053E+01 3.195E-01 3.195E-05
From room 757.0-A5 to Skin 1.220E+00 6.439E-03 6.439E-03
Control Room Whole Body 2.132E+00 1.125E-02 1.125E-02
Total Thyroid 6.22E+00 6.22E-04
Total Skin 1.25E-01 1.25E-01
Total Whole Body 2.19E-01 2.19E-01
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REFERENCES

Letter from TVA to NRC, “Watts Bar Nuclear Plant Unit 1 - Application to Revise Technical
Specifications for Component Cooling Water and Essential Raw Cooling Water to Support
Dual Unit Operation (TS-WBN-15-13),” dated June 17, 2015 [ML15170A474]

Letter from NRC to TVA, “Watts Bar Nuclear Plant, Unit 1 - Supplemental Information
Needed for Acceptance of Requested Licensing Action Regarding Application to Add
Technical Specifications to Support Dual-Unit Operations (TAC No. MF6376),” dated
July 9, 2015 [ML15187A403]
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ATTACHMENTS
Attachment 1 - WBN Unit 1 TS 3.7.16 and Bases

Attachment 2 - WBN Unit 1 TS 3.7.17 and Bases
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CCS - Shutdown

3.7.16
3.7 PLANT SYSTEMS
3.7.16 Component Cooling System (CCS) - Shutdown
LCO 3.7.16 Two CCS trains shall be OPERABLE with one pump powered from Train A

and aligned to the Train A header, and two pumps powered from Train B and
aligned to the Train B header.

APPLICABILITY: MODES 4 and 5.

NOTE

This LCO is not applicable for either of the following conditions:

a. More than 48 hours after Unit 1 entry into MODE 3 from MODE 1 or 2.

b.  Unit 2 defueled or in MODE 4 or 5 more than 48 hours after entry into
MODE 3 from MODE 1 or 2.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One CCS train A1 Be in MODE 5. 24 hours
inoperable in
MODE 4.
AND
Complying with
Required Actions to
be in MODE 5.
B. One CCS train B.1 Verify two OPERABLE Once per 12 hours
inoperable in reactor coolant system (RCS)
MODE 4 for reasons loops and one RCS loop in
other than operation.
Condition A.
AND
B.2 Verify Tayg > 200°F. Once per 12 hours
(continued)
Watts Bar-Unit 1 3.7-33 Amendment XX



ACTIONS (continued)

CCS - Shutdown
3.7.16

CONDITION

REQUIRED ACTION

COMPLETION TIME

C. Two CCS trains

inoperable in MODE 4.

1. LCO 3.0.3 and all other
LCO Required Actions
requiring MODE changes
are suspended until one
CCS train is restored to an
OPERABLE status.

2. Enter Conditions and
Required Actions of
LCO 3.4.6, “RCS Loops -
MODE 4,” for residual heat
removal (RHR) loops
made inoperable by CCS.

Initiate action to restore one
CCS train to OPERABLE
status.

Immediately

D. One or more CCS
train(s) inoperable in
MODE 5.

D.1

Enter applicable Conditions
and Required Actions of
LCO 3.4.7, "RCS Loops -
MODE 5, Loops Filled," for
RHR loops made inoperable
by CCS.

Initiate action to restore CCS
train(s) to OPERABLE
status.

Immediately

Watts Bar-Unit 1
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CCS - Shutdown

3.7.16
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.7.16.1 Verify correct breaker alignment and indicated power | 12 hours
available to the required pump(s) that is not in
operation.
SR 3.7.16.2 Verify two CCS pumps are aligned to CCS Train B. 12 hours
Watts Bar-Unit 1 3.7-35 Amendment XX



CCS - Shutdown
B 3.7.16

B 3.7 PLANT SYSTEMS

B 3.7.16 Component Cooling System (CCS) - Shutdown

BASES

BACKGROUND

The general description of the Component Cooling System (CCS) is
provided in TS Bases 3.7.7, “Component Cooling System.” The CCS has
a Unit 1 Train A header supplied by CCS Pump 1A-A cooled through
CCS Heat Exchanger (HX) A. Unit 2 has a separate Train A header
containing HX B supplied by CCS Pump 2A-A. The Train B header is
shared by Unit 1 and Unit 2 and contains HX C. Flow through the Train B
header is normally supplied by CCS Pump C-S. CCS Pump 1B-B can be
aligned to supply the Train B header, but it is normally aligned to the

Unit 1 Train A header. Similarly, CSS Pump 2B-B can supply cooling
water to the Train B header, but is normally aligned to the Unit 2 Train A
header. The following describes the functions and requirements within
the first 48 hours after shut down, when the Residual Heat Removal
(RHR) System is being used for residual and decay heat removal.

Entry into MODES 4 and 5 can place high heat loads onto the RHR
System, CCS and the Essential Raw Cooling Water System (ERCW)
when shutdown cooling is established. Residual and decay heat from the
Reactor Coolant System (RCS) is transferred to CCS via the RHR HX.
Heat from the CCS is transferred to the ERCW System via the CCS HXs.
The CCS and ERCW systems are common between the two operating
units.

During the first 48 hours after reactor shutdown, the heat loads are at
sufficiently high levels that the normal pump requirement of LCO 3.7.7 for
one CCS pump on the Train B header may not be sufficient to support
shut down cooling of Unit 1, concurrent with either a nearly simultaneous
shutdown of Unit 2 or a design basis loss of coolant accident (LOCA) on
Unit 2, with loss of offsite power and a single failure of Train A power to
6.9 kV Shutdown Boards 1A-A and 2A-A.

In either scenario, CCS Pump C-S would normally be the only pump
supplying the Train B header and the Train B header would be supplying
both the Unit 1 RHR Train B HX and the Unit 2 RHR Train B HX. During
the Unit 2 LOCA scenario, the Unit 2 RHR Train B HX would be cooling
the recirculating Emergency Core Cooling System (ECCS) water from the
containment sump.

To assure that there would be adequate CCS flow to both units’ RHR
Train B HXs, prior to placing RHR in service for Unit 1, either CCS
Pump 1B-B or 2B-B would be aligned to the CCS Train B header.

Watts Bar-Unit 1
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BASES (continued)

CCS - Shutdown
B 3.7.16

BACKGROUND
(continued)

After either unit has been shut down for greater than 48 hours, a single
CCS pump on Train B provides adequate flow to both the Unit 1 and the
Unit 2 RHR Train B HXs.

If the single failure were the loss of Train B power, the normal CCS
alignment is acceptable, because CCS Pump 1A-A supplies the Unit 1
RHR Train A HX and CCS Pump 2A-A supplies the Unit 2 RHR Train A
HX. CCS Pump 1A-A does not provide heat removal for Unit 2.

Additional information on the design and operation of the system, along
with a list of the components served, is presented in the FSAR,

Section 9.2.2 (Ref. 1). The principal safety related function of the CCS is
the removal of heat from the reactor via the RHR System. This may be
during a normal or post accident cool down and shut down.

The Unit 1 CCS Train A header is not used to support Unit 2 operation.

APPLICABLE
SAFETY
ANALYSES

The CCS functions to cool the unit from RHR entry conditions in MODE 4
(Teold < 350°F), to MODE 5 (Tcoiq < 200°F), during normal operations. The
time required to cool from 350°F to 200°F is a function of the number of
CCS and RHR trains operating. One CCS train is sufficient to remove
heat during subsequent operations with T¢oq < 200°F. This assumes a
maximum ERCW inlet temperature of 85°F occurring simultaneously with
the maximum heat loads on the system.

The design basis of the CCS is for one CCS train to remove the post
LOCA heat load from the containment sump during the recirculation
phase, with a maximum CCS HX outlet temperature of 110°F (Ref. 2).
The ECCS LOCA analysis and containment LOCA analysis each model
the maximum and minimum performance of the CCS, respectively. The
normal maximum HX outlet temperature of the CCS is 95°F, and, during
unit cooldown to MODE 5 (Tog < 200°F), @ maximum HX outlet
temperature of 110°F is assumed. The CCS design based on these
values, bounds the post accident conditions such that the sump fluid will
not increase in temperature after alignment of the RHR HXs during the
recirculation phase following a LOCA, and provides a gradual reduction in
the temperature of this fluid as it is supplied to the RCS by the ECCS
pumps.

The CCS is designed to perform its function with a single failure of any
active component, assuming a loss of offsite power.

CCS - Shutdown satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii).
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CCS - Shutdown
B 3.7.16

LCO

The CCS trains are independent of each other to the degree that each
has separate controls and power supplies and the operation of one does
not depend on the other. During a unit shut down, one CCS train is
required to provide the minimum heat removal capability assumed in the
safety analysis for the systems to which it supplies cooling water. To
ensure this requirement is met, two trains of CCS must be OPERABLE.
At least one CCS train will operate assuming the worst case single active
failure occurs coincident with a loss of offsite power.

This LCO provides CCS train OPERABILITY requirements beyond the
requirements of LCO 3.7.7 during the first 48 hours after reactor shut
down, when the heat loads are at sufficiently high levels that the normal
pump requirement of one CCS pump on the Train B header may not be
sufficient to support shutdown cooling of Unit 1, concurrent with a nearly
simultaneous shutdown of Unit 2 or a LOCA on Unit 2, a loss of offsite
power, and single failure of Train A power to 6.9 kV Shutdown Boards
1A-A and 2A-A.

Because CCS Train B supports heat removal from Unit 1 and Unit 2,
when Unit 1 has been shutdown < 48 hours and the RHR System is relied
on for heat removal, the following is required for CCS OPERABILITY:

a. Train A is OPERABLE when CCS Pump 1A-A is available and
aligned to the CCS Train A header.

b. Train B is OPERABLE when two CCS pumps are available and
aligned to the CCS Train B header using any combination of CCS
Pumps 1B-B, 2B-B, and C-S.

c. The associated piping, valves, HXs, and instrumentation and controls
required to perform the safety related function are OPERABLE.

Because Unit 1 is shutdown and on RHR cooling, no automatic actuations
are required as a DBA on Unit 1, such as a LOCA, does not have to be
mitigated.

APPLICABILITY

Prior to aligning the RHR System for RCS heat removal in MODE 4, an
additional CCS pump must be powered from and aligned to the CCS
Train B header to ensure adequate heat removal capability.

The Applicability is modified by a Note stating the LCO does not apply
after the initial 48 hours after either unit enters MODE 3 from MODE 1 or
MODE 2. Following extended operation in MODE 1, the heat loads are at
sufficiently high levels that the normal pump requirement of LCO 3.7.7 for

(continued)
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CCS - Shutdown
B 3.7.16

APPLICABILITY
(continued)

one CCS pump on the Train B header may not be sufficient to support
shutdown cooling of Unit 1, concurrent with a near simultaneous
shutdown of Unit 2 or a design basis LOCA on Unit 2, with loss of offsite
power and a single failure of Train A power to 6.9 kV Shutdown Boards
1A-A and 2A-A. However, after the initial 48 hours following shutdown of
either unit, the heat removal capability of both units is within the
capabilities of the CCS without the need for an additional CCS pump
aligned to the CCS Train B header.

ACTIONS

Al

In MODE 4, if one CCS train is inoperable, and the unit is required to be
placed in MODE 5 to comply with Required Actions, action must be taken
to place the unit in MODE 5 within 24 hours. In this Condition, the
remaining OPERABLE CCS train is adequate to perform the heat removal
function. The 24 hour Completion Time is consistent with LCO 3.4.6,
“RCS Loops - MODE 4,” Required Action B.1 for the Condition of one
required RHR loop inoperable and no RCS loops OPERABLE.

B.1 and B.2

In MODE 4, if one CCS train is inoperable, and the unit is not required to
be placed in MODE 5 to comply with Required Actions, actions are taken
to verify LCO 3.4.6 is being met with two OPERABLE RCS loops with one
loop in operation, and that the unit remains in MODE 4 (Tayg > 200°F).
Maintaining the unit in MODE 4 provides conditions for additional
methods of decay heat removal and minimizes the likelihood of a situation
where the decay heat and residual heat of the unit exceeds the capability
of the available RHR loop resulting in the possibility of an unintentional
MODE change. The Frequency of once per 12 hours ensures that the
systems being relied on for heat removal are operating properly and are
maintaining the unit in MODE 4. The 12 hour Frequency is reasonable,
considering the low probability of a change in system operation during
this time period.

cia

In MODE 4, if two CCS trains are inoperable, immediate action must be
taken to restore one of the CCS trains to an OPERABLE status, as no
CCS train is available to support the heat removal function. Required
Action C.1 is consistent with LCO 3.4.6, “RCS Loops - MODE 4,”
Required Action B.1 for the Condition of one required RHR loop
inoperable and no RCS loops OPERABLE.

(continued)
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CCS - Shutdown
B 3.7.16

ACTIONS

C.1 (continued)

Required Action C.1 is modified by two Notes. Note 1 indicates that all
required MODE changes or power reductions are suspended until one
CCS train is restored to OPERABLE status. In this case, LCO 3.0.3 is not
applicable because it could force the plant into a less safe condition.

Note 2 indicates that the applicable Conditions and Required Actions of
LCO 3.4.6 be entered for RHR loops made inoperable by the inoperable
CCS trains. This is an exception to LCO 3.0.6 and ensures the proper
actions are taken for these components.

D1

Required Action D.1 is modified by a Note indicating that the applicable
Conditions and Required Actions of LCO 3.4.7, “RCS Loops - MODE 5,
Loops Filled,” be entered for RHR loops made inoperable by one or more
inoperable CCS train(s). This is an exception to LCO 3.0.6 and ensures
the proper actions are taken for these components.

In MODE 5, if one or more CCS train(s) is inoperable, action must be
initiated immediately to restore the CCS train(s) to an OPERABLE status
to restore heat removal paths. The immediate Completion Time reflects
the importance of maintaining the capability of heat removal.

SURVEILLANCE
REQUIREMENTS

SR 3.7.16.1

Verification that each required CCS pump that is not in operation is
OPERABLE ensures that an additional pump can be placed in operation,
if needed, to maintain heat removal. Verification is performed by verifying
proper breaker alignment and power available to the CCS pump(s). The
12 hour Frequency is based on engineering judgment.

SR 3.7.16.2

This SR verifies that two of the three CCS pumps that are powered from
Train B are aligned to the Train B header. Verification of the correct
physical alignment assures that adequate CCS flow can be provided to
both the Unit 1 and Unit 2 RHR Train B HXs, if required. The 12 hour
Frequency is based on engineering judgment, is consistent with
procedural controls governing valve alignment, and ensures correct valve
positions.

Watts Bar-Unit 1
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CCS - Shutdown
B 3.7.16

REFERENCES

1.
2.

Watts Bar FSAR, Section 9.2.2, “Component Cooling System.”
Watts Bar Component Cooling System Description, N3-70-4002.

Watts Bar-Unit 1
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3.7 PLANT SYSTEMS

3.7.17 Essential Raw Cooling Water (ERCW) System - Shutdown

LCO 3.7.17 Two ERCW trains shall be OPERABLE as follows:

ERCW - Shutdown
3.7.17

a. Three ERCW pumps aligned to Train A, including two pumps capable of
being powered from 6.9 kV Shutdown Board 1A-A, and

b. Three ERCW pumps aligned to Train B, including two pumps capable of

being powered from 6.9 kV Shutdown Board 1B-B.

APPLICABILITY: MODES 4 and 5.

NOTE

This LCO is not applicable for either of the following conditions:

a. More than 48 hours after Unit 1 entry into MODE 3 from MODE 1 or 2.

b.  Unit 2 defueled or in MODE 4 or 5 more than 48 hours after entry into
MODE 3 from MODE 1 or 2.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A One ERCW train A1 Be in MODE 5. 24 hours
inoperable in MODE 4.
AND
Complying with
Required Actions to be
in MODE 5.
B. One ERCW train B.1 Verify two OPERABLE Once per 12 hours
inoperable in MODE 4 reactor coolant system (RCS)
for reasons other than loops and one RCS loop in
Condition A. operation.
AND
B.2  Verify T,y > 200°F. Once per 12 hours
(continued)
Watts Bar-Unit 1 3.7-36 Amendment XX



ACTIONS (continued)

ERCW - Shutdown
3.7.17

CONDITION

REQUIRED ACTION

COMPLETION TIME

C. Two ERCW trains

inoperable in MODE 4.

1.

LCO 3.0.3 and all other
LCO Required Actions
requiring MODE changes
are suspended until one
ERCW train is restored to
an OPERABLE status.

2. Enter Conditions and

Required Actions of

LCO 3.4.6, “RCS Loops -
MODE 4,” for residual heat
removal (RHR) loops
made inoperable by
ERCW.

Initiate action to restore one
ERCW train to OPERABLE
status.

Immediately

D. One or more ERCW
train(s) inoperable in
MODE 5.

DA

Enter applicable Conditions
and Required Actions of
LCO 3.4.7, "RCS Loops -
MODE 5, Loops Filled," for
RHR loops made inoperable
by ERCW.

Initiate action to restore
ERCW train(s) to
OPERABLE status.

Immediately

Watts Bar-Unit 1
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ERCW - Shutdown

3.7.17
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.7.171 Verify correct breaker alignment and indicated 12 hours
power available to the required pump(s) that is
not in operation.
Watts Bar-Unit 1 3.7-38 Amendment XX



ERCW - Shutdown
B 3.7.17

"B 3.7 PLANT SYSTEMS

B 3.7.17 Essential Raw Cooling Water (ERCW) System

BASES

BACKGROUND

The general description of ERCW is provided in TS Bases 3.7.8,
“Essential Raw Cooling Water (ERCW) System.” The descriptions of
Applicable Safety Analyses, LCOs, Applicability, ACTIONS and
Surveillance Requirements for applicable MODES are also described in
TS Bases 3.7.8. The following discussion applies to the specific
Applicability in TS 3.7.17 during the first 48 hours after shut down when
the Residual Heat Removal (RHR) System is being used for residual and
decay heat removal. The ERCW System provides a heat sink for the
removal of process and operating heat from safety related components
during a design basis accident (DBA) or transient. During normal
operation, and a normal shutdown, the ERCW System also provides this
function for various safety related and non-safety related components.
The major post-accident heat load on the ERCW System is the
Component Cooling System (CCS) heat exchangers (HXs), which are
used to cool RHR and the containment spray HXs. The major heat load
on the ERCW System when a unit is shut down on RHR is the CCS HX
associated with the train(s) of RHR in service.

Normally, two ERCW pumps are sufficient to handle the cooling needs for
maintaining one unit in normal operation while mitigating a DBA on the
other unit. However, in the unlikely event of a loss of coolant accident
(LOCA) on Unit 2 with a concurrent loss of offsite power and a single
failure that results in the loss of both Train A or both Train B 6.9 kV
shutdown boards while Unit 1 is on RHR shutdown cooling and has been
shutdown for less than 48 hours, three ERCW pumps may be required.

This LCO controls the availability of ERCW pumps necessary to support
mitigation of a LOCA on Unit 2 when Unit 1 has been shut down for
< 48 hours and is utilizing RHR for heat removal.

Additional information about the design and operation of the ERCW
System, along with a list of the components served, is presented in the
FSAR, Section 9.2.1 (Ref. 1).
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ERCW - Shutdown
B 3.7.17

APPLICABLE
SAFETY
ANALYSES

The design basis of the ERCW System is for one ERCW train, in
conjunction with the CCS and a 100% capacity Containment Spray
System and RHR, to remove core decay heat following a design basis
LOCA as discussed in the FSAR, Section 9.2.1 (Ref. 1). This prevents
the containment sump fluid from increasing in temperature during the
recirculation phase following a LOCA and provides for a gradual reduction
in the temperature of this fluid as it is supplied to the Reactor Coolant
System (RCS) by the Emergency Core Cooling System (ECCS) pumps.
The ERCW System is designed to perform its function with a single failure
of any active component, assuming a loss of offsite power.

The ERCW System, in conjunction with the CCS, also cools the unit, as
discussed in the FSAR, Section 5.5.7 (Ref. 2) from RHR entry conditions
to MODE 5 during normal and post accident operations. The time
required to enter MODE 5 is a function of the number of CCS and RHR
System trains that are operating. One ERCW train is sufficient to remove
heat during subsequent operations in MODES 5 and 6. This assumes a
maximum ERCW inlet temperature of 85°F occurring simultaneously with
maximum heat loads on the system. In the first 48 hours after the
shutdown of Unit 1 assuming a DBA LOCA on Unit 2 with the loss of
offsite power and the concurrent loss of two 6.9 kV shutdown boards on
the same power train as a single failure. Three ERCW pumps are
required to provide the heat removal capacity assumed in the safety
analysis for Unit 2 while continuing the cooldown of Unit 1.

ERCW - Shutdown satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii).

LCO

This LCO provides ERCW train OPERABILITY requirements beyond the
requirements of LCO 3.7.8 during the first 48 hours after reactor
shutdown, when the heat loads are at sufficiently high levels that the
normal pump requirement of two ERCW pumps on one train may not be
sufficient to support shutdown cooling of Unit 1, concurrent with a LOCA
on Unit 2, an assumed loss of offsite power, and a single failure that
affects both 6.9 kV shutdown boards in one power train.

Two ERCW trains are required to be OPERABLE to provide the required
redundancy to ensure that the system functions to support a cooldown to
MODE 5.

An ERCW train is considered OPERABLE during the first 48 hours after
shutdown when:

a. Two pumps per train, aligned to separate shutdown boards, are
OPERABLE; and

(continued)
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B3.7.17
BASES
LCO b. One additional Train A pump and one additional Train B pump are
(continued) capable of being aligned to their respective Unit 1 6.9 kV shutdown

board (1A-A and 1B-B) and manually placed in service.

APPLICABILITY

Prior to aligning the RHR System for RCS heat removal in MODE 4, one
additional ERCW pump must be capable of being powered by its
respective Unit 1 6.9 kV shutdown board (1A-A and 1B-B) and manually
placed in service to ensure adequate heat removal capability.

The Applicability is modified by a Note stating the LCO does not apply
after the initial 48 hours after either unit enters MODE 3 from MODE 1 or
MODE 2. Following extended operation in MODE 1, the heat loads are at
sufficiently high levels that the normal pump requirement of LCO 3.7.8 for
two ERCW pumps may not be sufficient to support shutdown cooling of
Unit 1, concurrent with a design basis LOCA on Unit 2 with loss of offsite
power and a single failure of Train A power to 6.9 kV Shutdown Boards
1A-A and 2A-A. However, after the initial 48 hours following shutdown of
either unit, the heat removal capability of both units is within the
capabilities of the ERCW System without the need for an additional
ERCW pump in each train.

ACTIONS

A1l

In MODE 4, if one ERCW train is inoperable, and the unit is required to be
placed in MODE 5 to comply with Required Actions, action must be taken
to place the unit in MODE 5 within 24 hours. In this Condition, the
remaining OPERABLE ERCW ftrain is adequate to perform the heat
removal function. The 24 hour Completion Time is consistent with

LCO 3.4.6, “RCS Loops - MODE 4,” Required Action B.1 for the Condition
of one required RHR loop inoperable and no RCS loops OPERABLE.

B1andB.2

In MODE 4, if one ERCW train is inoperable, and the unit is not required
to be placed in MODE 5 to comply with Required Actions, actions are
taken to verify LCO 3.4.6 is being met with two OPERABLE RCS loops
with one loop in operation, and that the unit remains in MODE 4 (Tayg >
200°F). Maintaining the unit in MODE 4 provides conditions for additional
methods of decay heat removal and minimizes the likelihood of a situation
where the decay heat and residual heat of the unit exceeds the capability
of the available RHR loop resulting in the possibility of an unintentional
MODE change. The Frequency of once per 12 hours ensures that the
systems being relied on for heat removal are operating properly and are

(continued)
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ERCW - Shutdown
B 3.7.17

ACTIONS

B.1 (continued)

maintaining the unit in MODE 4. The 12 hour Frequency is reasonable,
considering the low probability of a change in system operation during
this time period.

Cia

In MODE 4, if two ERCW trains are inoperable, immediate action must be
taken to restore one of the ERCW trains to an OPERABLE status, as no
ERCW train is available to support the heat removal function. Required
Action C.1 is consistent with LCO 3.4.6, “RCS Loops - MODE 4,”
Required Action B.1 for the Condition of one required RHR loop
inoperable and no RCS loops OPERABLE.

Required Action C.1 is modified by two Notes. Note 1 indicates that all
required MODE changes or power reductions are suspended until one
ERCW train is restored to OPERABLE status. In this case, LCO 3.0.3 is
not applicable because it could force the plant into a less safe condition.
Note 2 indicates that the applicable Conditions and Required Actions of
LCO 3.4.6 be entered for RHR loops made inoperable by the inoperable
ERCW trains. This is an exception to LCO 3.0.6 and ensures the proper
actions are taken for these components.

D1

Required Action D.1 is modified by a Note indicating that the applicable
Conditions and Required Actions of LCO 3.4.7, “RCS Loops - MODE 5,
Loops Filled,” be entered for RHR loops made inoperable by one or more
inoperable ERCW train(s). This is an exception to LCO 3.0.6 and
ensures the proper actions are taken for these components.

In MODE 5, if one or more ERCW train(s) is inoperable, action must be
initiated immediately to restore the ERCW train(s) to an OPERABLE
status to restore heat removal paths. The immediate Completion Time
reflects the importance of maintaining the capability of heat removal.

SURVEILLANCE
REQUIREMENTS

SR 3.7.171

Verifying the availability of the ERCW pumps provides assurance that
adequate ERCW flow is provided for heat removal. Verification that each
required ERCW pump that is not in operation is OPERABLE ensures that
an additional pump can be placed in operation, if needed, to maintain
decay heat removal. Verification is performed by verifying proper breaker
alignment and power available to the ERCW pump(s). The ERCW pump

(continued)
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ERCW - Shutdown
B3.7.17

SURVEILLANCE
REQUIREMENTS

SR_3.7.17.1 (continued)

Interlock Bypass Switches do not need to be in ‘Bypass’ in order to meet
this SR. The associated ERCW pump Interlock Bypass Switch is
positioned by procedure when the third ERCW pump in the respective
train is required to be started. The 12 hour Frequency is based on
engineering judgment.

REFERENCES

1.  Watts Bar FSAR, Section 9.2.1, "Essential Raw Cooling Water."

2.  Watts Bar FSAR, Section 5.5.7, "Residual Heat Removal System."
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ENCLOSURE 2

Responses to NRC RAls for WBN Unit 1
ERCW and CCS License Amendment Request

Background

By letter dated June 17, 2015, Tennessee Valley Authority (TVA) submitted a request for a
change to Facility Operating License No. NPF-90 for Watts Bar Nuclear Plant (WBN) Unit 1
(Reference 1). The proposed change would create new Technical Specifications (TS) 3.7.16,
“Component Cooling System (CCS) - Shutdown,” and TS 3.7.17, “Essential Raw Cooling Water
(ERCW) System - Shutdown,” to support dual unit operation of WBN Units 1 and 2. By email
dated July 2, 2015, the Nuclear Regulatory Commission (NRC) provided requests for additional
information (RAI) on the proposed WBN Unit 1 license amendment (Reference 2).

The TVA responses to the NRC RAls provided in Reference 2 are provided below.

NRC RAI Question 1) a.i.

1) Because of the added pumping power of CCS and ERCW, provide new flows as follows:
a. Initial Conditions: LOCA [loss of coolant accident] on Unit 2; Unit 1 at 100%, loss of
offsite power (LOOP), and loss of Train A electrical power.
i. Identify required minimum flow to perform safety-related (SR) function for
each load cooled by ERCW and CCS in Unit 1 and Unit 2.

TVA Response

For clarification, the following assumptions are also made with regard to the above scenario:

1. Unit 1 is operating at 100% power prior to the Unit 2 LOCA (also from 100% power).

2. The LOOP / loss of Train A accompanying Unit 2 LOCA will trip Unit 1.

3. Unit 1 is able to remain in Mode 3 (being cooled by steam generators) for at least
48 hours.

4. Two ERCW Train B pumps and one CCS Train B pump (aligned to CCS HX C) are
available.

The applicable MULTIFLOW case is Unit 1 Cold Shutdown and Unit 2 LOCA with LOOP. For
ERCW, this case is identified in calculation MDQO0000672008034 1, Revision 19, Appendix 11,
Table A11.5 (Enclosure 2, Attachment 1). For CCS, this case is identified in calculation
MDQ00007020090200, Revision 9, Appendix 10, Case 7E (Enclosure 2, Attachment 2).
Resultant flows in both calculations are identified in their respective calculation appendices.

Calculation MDQ00006720080341, Appendix 11, is with the ERCW discharging to the cooling

tower (Enclosure 2, Attachment 1). [f the discharge is through the hydraulic gradient discharge
structure, then refer to Appendix 14 (Enclosure 2, Attachment 3).
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ENCLOSURE 2

Responses to NRC RAIls for WBN Unit 1
ERCW and CCS License Amendment Request

NRC RAI Question 1) a.ii.

ii. Identify actual flow to each of the loads with only Train B ERCW (i.e. 2
pumps) and Train B of CCS available because of the loss of Train A electrical
power.

TVA Response

The attachments identified in response to Question 1) a.i contain both the required minimum
and expected actual flows (determined from Multiflow as benchmarked from flow balance
testing).

NRC RAI Question 1) a.iii.

iii. Describe operator actions and timing of operation required to achieve the
required/actual flows.

TVA Response

The operator will perform the following actions to establish CCS flow:

1.  The operator will set CCS flow to RHR HX 2B-B as > 5000 gpm by controlling valve
2-FCV-70-153 from the main control room (MCR). This is performed as part of the
emergency core cooling system (ECCS) switchover sequence as described in Final Safety
Analysis Report (FSAR) Section 6.3.2.2 and Table 6.3-3 (approximately 20 minutes,
minimum).

The operator will perform the following actions to establish ERCW flow. These actions are
performed prior to establishing Containment Spray switchover to recirculation (approximately
40 minutes, minimum) as described in FSAR Section 6.3.2.2 and Table 6.3-3:

1. The operator will set ERCW flow to CCS HX C as > 7125 gpm by controlling valve
0-FCV-67-152.

2. The operator will also open the ERCW supply to Containment Spray HX 2B-B by opening
valves 2-FCV-67-123 and 2-FCV-67-124.

NRC RAI Question 1) b.i.

b. Initial Conditions: LOCA on Unit 2; Unit 1 just entered Mode 4 in minimum time
allowed by procedure (i.e. maximum decay heat), LOOP, and loss of Train A
electrical power.

i. Identify required minimum flow to perform SR function for each load cooled
by ERCW and CCS in Unit 1 and Unit 2.
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Responses to NRC RAls for WBN Unit 1
ERCW and CCS License Amendment Request

TVA Response

CLARIFICATION: The below responses are based on just entering Mode 4 with RHR
shutdown cooling only without assistance by RCS loop cooling via the steam generators. This
is a conservative assumption as all residual heat will be placed on the RHR heat exchangers
and thus the CCS and ERCW systems.

The ERCW minimum required and expected actual flows are provided in calculation
MDQ00006720080341, Appendix 17, Case 1300 (Enclosure 2, Attachment 4). This case
considers flow through the hydraulic gradient discharge structure whereas the first case
(question 1) a.i.) considered flow to either the cooling tower basin or to hydraulic gradient
discharge structure.

The CCS minimum required and expected actual flows are provided in calculation
MDQ00007020090200, Appendix 11, Cases 8C and 8D (Enclosure 2, Attachment 5).

NRC RAI Question 1) b.ii.

ii. Identify actual flow to each of the loads with only Train B ERCW (i.e. 3
pumps) and Train B of CCS (2 pumps) available because of the loss of Train
A electrical power.

TVA Response

The attachments identified in response to Question 1) b.i contain both the required minimum
and expected actual flows (determined from Multiflow as benchmarked from flow balance
testing).

NRC RAI Question 1) b.iii.

ii. Describe operator actions and timing of operation required to achieve the
required/actual flow.

TVA Response

The operator will perform the following actions to establish CCS flow:

1. The operator will verify CCS flow to RHR HX 1B-B as > 5000 gpm by controlling valve
1-FCV-70-153 from the MCR. This would be an “immediate” action (TS 3.4.6) to restore
RHR shutdown cooling after the LOOP and would be performed prior to re-starting the
RHR pump (RHR pump does not automatically sequence on during a LOOP).

2. The operator will verify that two CCS pumps are running on CCS Train B. If not, the
operator would start the second CCS pump prior to starting the ECCS switchover
sequence as described in FSAR Section 6.3.2.2 and Table 6.3-3 (approximately
20 minutes, minimum).
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Responses to NRC RAls for WBN Unit 1
ERCW and CCS License Amendment Request

The operator will set CCS flow to RHR HX 2B-B as > 5000 gpm by controlling valve
2-FCV-70-153 from the MCR. This is performed as part of the ECCS switchover
sequence as described in FSAR Section 6.3.2.2 and Table 6.3-3 (approximately

20 minutes, minimum).

The operator will perform the following actions to establish ERCW flow. All actions are required
to be completed prior to establishing containment spray switchover to recirculation
(approximately 40 minutes, minimum) as described in FSAR Section 6.3.2.2 and Table 6.3-3:

1.

2.

The operator will stop the motor-driven auxiliary feedwater (MDAFW) pump 1B-B and
place it in pull-to-lock from the MCR.

The operator will travel to the “B” train 6.9 kV shutdown board room and defeat the ERCW
pump interlock bypass for shutdown board 1B-B.

The operator will start the non-running ERCW pump tied to 6.9 kV shutdown board 1B-B
from the MCR.

The operator will set ERCW flow to CCS HX C as > 9200 gpm by controlling valves
0-FCV-67-152 and 0-FCV-67-144.

The operator will open the ERCW supply to Containment Spray HX 2B-B by opening
valves 2-FCV-67-123 and 2-FCV-67-124.

NRC RAI Question 1) b.iv.

iv. Discuss the flow and differential pressure across the C CCW HX on both the
tube side and shell side from the 3 Train B ERCW pumps and the 2 CCS
pumps before and after ERCW flow is initiated to the containment spray (CS)
HXs. Specify whether tube and shell flows and differential pressures across
the C CCS HX are acceptable and why.

TVA Response

The CCS HXs are designed for various operating cases per CCS HX datasheet, provided in
vendor document WBN-VTD-0015-0020 (Enclosure 2, Attachment 6). The highest pressure
drop and highest flow are for the tube side (ERCW) with 8,000,000 Ib/hr (approximately

16,000 gpm) at 6.4 psi and for the shell side (CCS) with 6,000,000 Ib/hr (approximately

12,000 gpm) at 19.7 psi. The ERCW and CCS models are constructed based on the flow and
pressure drop identified in WBN-VTD-0015-0020 and if one value was exceeded then the other
value would also be exceeded.

The following data is from the models established for ERCW and CCS that are identified in the
data files for the respective calculation, but may not be specifically identified in the respective
calculation.
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Unit 1 Normal/ | Unit 1 Hot Shutdown/
Unit 2 LOCA Unit 2 LOCA
CCS HX C ERCW Flow (gpm) 7390 9432
CCS HX C ERCW Pressure Drop (psi) 1.4 2.3
CCS HX C CCS Flow (gpm) 8,146 11,204
CCS HX C CCS Pressure Drop (psi) 9.2 174

The model flow and pressure drop are less than the design of the CCS HX and are therefore
acceptable.

NRC RAI Question 1) b.v.

v. Discuss flow and differential pressure across the ERCW strainers and
traveling screens when 3 ERCW pumps per train are operating. Address
whether flows and differential pressures across the strainers and screens are
acceptable and why.

TVA Response

For comparison, the following flow data is extracted from the models discussed in 1) a.i. and
1) b.i.

Unit 1 Normal/ Unit 1 Hot Shutdown/
Unit 2 LOCA Unit 2 LOCA
Flow Through ERCW
Strainer 1B-B (gpm) 11,462 13,366
Flow Through ERCW
Strainer 2B-B (gpm) 9.878 11,407
Total ERCW Flow (gpm) 21,340 24,773

The ERCW Multiflow model conservatively uses a fouled strainer pressure drop for all cases.
During normal operation, the strainers are periodically and automatically back flushed, removing
debris that has accumulated. During an accident scenario, the strainers are continuously back
flushed and the actual strainer pressure is approximately that of a clean strainer. A fouled
strainer pressure drop is the maximum pressure drop during any mode of operation and bounds
the accident scenarios.

The ERCW Multiflow model calculates the strainer pressure drop based on the flow using the
fouled strainer pressure drop input into the model. The increased flow between the cases is
based on a fouled strainer which is the maximum strainer pressure drop experienced due to the
automatic back flush feature. The ERCW strainers are 24-inch size. Per vendor document
WBN-VTD-K143-0020, the ERCW strainers can handle flows up to 33,000 gpm which is well
above the required ERCW flow.
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Traveling screen effectiveness is not impacted by the change of two ERCW pumps to three
ERCW pumps during an accident with LOOP event. Design criteria WB-DC-20-20 requires one
traveling screen to have sufficient capacity to pass the required amount of water, although two
traveling screens are available per train. Calculation EPMRCP052992 evaluates flow through
one traveling screen during accident conditions and concludes that one screen can pass the
required flow with loss of a train based on TVA guidance and industry standard practice. This
conclusion is valid for three ERCW pumps or two ERCW pumps in operation. The traveling
screen is acceptable for the higher ERCW flow produced from three ERCW pumps.

The increase in flow across the traveling screens does result in higher pressure drop and less
available submergence or NPSHa for the screen wash pumps. Calculation EPMWUCO072489
documents that sufficient margin exists to ensure that available submergence and NPSHa are
acceptable.

NRC RAI Question 2)

The MODE 5 REQUIRED ACTIONS of proposed TS 3.7.16 and TS 3.7.17 do not appear to
provide any remedial actions to place the non-accident unit in any safer status in the event of an
inoperable CS [CCS] or ERCW train. Provide additional justification for the action proposed and
discuss any alternative actions available to place the unit in a safer status in the event ofan
inoperable CCS or ERCW train.

TVA Response

The changes made to the TS 3.7.16 and TS 3.7.17 Required Actions provide actions to address
the loss of redundancy, similar to the Required Actions of TS 3.7.7, “Component Cooling
System,” and TS 3.7.8, “Essential Raw Cooling Water.” See the revised TS 3.7.16 and

TS 3.7.17 in Enclosure 1, Attachments 1 and 2, respectively.

NRC RAI Question 3)

Please provide explanation for the reference to the 10CFR50 Appendix R fire scenario and the
need for two ERCW pumps on one DG identified on page E1-11.

TVA Response

WBN Unit 1 repair procedure MI-0.047, Section 6.3 for the Train A pumps installs a jumper to
bypass the relay contact for fire scenarios when additional ERCW flow is required. The
interlock bypass switches will perform a similar function as the existing Unit 1 repair procedure.
These switches will be used to support Dual Unit Appendix R requirements where Dual Unit
Appendix R flow calculations have shown the need for three ERCW pumps running to place
both units in a safe shutdown condition. In fire zones where Train A is unavailable, this will
require starting two pumps from the same diesel generator backed Train B board. Note that no
fire event results in the reverse situation for Train B unavailable.
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The new interlock bypass switches will allow this similar function to be performed in a timely
manner for safe shutdown. For dual unit operation, the interlock bypass switches allow Manual
Operator Actions (MOAs) instead of a repair procedure for Appendix R events and thus the
repair procedure will no longer be required. The new plant configuration is described in
Sections VI and VIl of the Dual Unit Fire Protection Report, previously submitted to the NRC on
June 24, 2015 (Reference 3).

NRC RAI Question 4)

The staff noted the following statement in the APPLICABILITY section of the proposed

TS 3.7.16 Bases “... any resulting temporary loss of redundancy or single failure protection is
taken into account...” This statement appears to be an interpretation of the TS, not a bases
(reason) for the specification. Per 10CFR50.36(a)(1) “... bases or reasons for such
specifications ...” are to be included “... but shall not become part of the specifications.” Please
either remove this statement or provide additional justification for its inclusion in the TS bases.

TVA Response

The statement provided in the TS 3.7.16 Bases is not required for understanding of the TS and
has been removed from the Bases.

REFERENCES

1.  Letter from TVA to NRC, “Watts Bar Nuclear Plant Unit 1 - Application to Revise Technical
Specifications for Component Cooling Water and Essential Raw Cooling Water to Support
Dual Unit Operation (TS-WBN-15-13),” dated June 17, 2015. [ML15170A474]

2.  Email from NRC to TVA, “Preliminary Draft RAls Associated with Proposed WBN 1 ERCW
and CCS Technical Specifications LAR,” dated July 2, 2015.

3.  Letter from TVA to NRC, “Watts Bar Nuclear Plant (WBN) Unit 2 - Transmittal of

Unit 1/Unit 2 As-Constructed Fire Protection Report (TAC No. ME3091),” dated
June 24, 2015.
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ATTACHMENTS
Attachment 1 - ERCW Flow Model - U1 Cold Shutdown, U2 LOOP / LOCA
Attachment 2 - CCS Flow Model - U1 Cold Shutdown, U2 LOOP / LOCA
Attachment 3 - ERCW Flow Model with Discharge Through Hydraulic Gradient Discharge Structure
Attachment 4 - ERCW Flow Model, Mode 4 - RHR Cooling
Attachment 5 - CCS Flow Model, Mode 4 - RHR Cooling

Attachment 6 - CCS Heat Exchanger Data Sheet
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Attachment 1
ERCW Flow Model -
U1 Cold Shutdown, U2 LOOP / LOCA



Calculation MDQO0006720080341

Appendix 11 -Table A11.5

This Page Replaced by Revision 013,

Table A11.5: Test Data for ERCW. pumps / Cvs Table A11.5: Test Data for ERCW pumps / Cvs
- feqd Nommay | case 200 V2 L0th | Cane30s Yace. | cosesuo e | casero0 nit Lok Reqid Normat! | case 200 Ustoth | cesesan Vs | casassa 't‘,':)' Case 700
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692 RC 28-8 142 [PEN2BID.2 - AC2BDIS.13 120 206 [$147% 196 [ 63% 227 [ 8% 296 |9 147% | |682'RC2A-A 182 [66D.4 —66G.4 120 241 [101% 124 15 3% 166 [ 38% 195 |4 63%
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CCS/AFWP RC B-B 0 |CCSAFW1B 18 — CCSAFW1B17 | 1020 1550 (€ 52% 1186 [=* 16% 1000 [ 7% 1571 [P 54% [CCSIAFWP RC A-A 0 |s8T5 — 55F 1020 1581 - |9 55% 1251 [F23% 1218 [P 19% 160.4 [f 66%
CROMC 18-8 1 |10H1 — 1001 1240 | 1821 [ 47% 1279 | NRqd NA NRqd | 1801 [4 45% CROMC 1A-A 1 |s0H - 500 1240 | 2089 [§68% 1425 [ NRqd NA NRqd | 1884 [ 52%
[CrROMC 1D-8 1 |croD1 — CROD2 1240 | 2201 [ 85% 1712 | NRqd NA NRqd | 2202 [4 85% [CROMC 1C-A 1 |croCt — CRDC2 1240 00 NIS 1188 | NRad NA NRqd | 1519 |FA23%
CROMC 28-8 2 |2.40H1 - 2.1001 1240 | 1284 [ 4% NA NRgd | 1754 | Broken | 1340 | 56% [CROMC 2A-A 2 (250H 2500 1240 | 1638 [ 32% NA NRgd | 1561 | Broken | 1258 |% 1%
CROMC 20-8 2 |2.CROD1— 2.CRDD2 1240 | 1401 F> 13% NA NRqd | 1789 | Broken | 1491 |# 20% CROMC 2C-A 2 |2.CRDC1--2.CRDC2 1240 | 1554 |N25% NA NRqd | 1369 | Broken | 1157 (& -7%
CsP RC 18-8 1 |esFe - 68F11 280 00 NRgd 299 NRqd 485 [f 73% 00 NRgd | [csPRe 1a-a 1 |esM2 — 65N2 280 00 NRqd 30 NRqd | 350 |4R 25% 0.0 NRqd
CsP RC 28-8 2 |CSPRCY — CSPRC11 280 0.0 NRqd 401 R 4% 466 NRqd 272 NRqd | |csPRc2aA 2 |65MB— 65N4 280 00 NRad | 313 |7 12% 87 NRqgd | 233 | NRqd
CSS Hx 18-8 1 {134 --281 52000 | 00 NRqd 00 NRqd | 85815 (7 27% 00 NRqd | |CSS Hx 1A-A 1 |sas3A 52000 00 NRqd 00 NRqd | 55809 (% 7% 00 NRqd
CSS Hx 28-8 2 |cs2801 - CS2803 52000 00 NRqd | 54781 [a 5% 0.0 NRqd 0.0 NRqd | fcssHx2aa 2 [s3.2—CS201 52000) 00 NRqd | 53447 [ 3% 0.0 NRqd 0.0 NRqd
EBRRCB-B 0 [57B.157C. 3000 | 4495 [ 50% 3420 | 14% 3143 | 5% 4559 [P 52% €BR RC A-A 0 |[s7B—58H 3000 | 4104 [#37% 3204 [ ™% 3019 [ 1% 4201 [ 40%
EDG 181-8 0 |oG18B4 -+ DG1BBE 650.0 8340 [f 4% 7426 [ 14% 7212 P 12% 0.0 NRqd EDG 1A1-A 0 |48E1 — 48F 6500 | 10488 |4 61% 7805 A 21% 7358 P 13% 00 NRqd
EDG 1828 0 [DG1BB.2 - DG1BBS 8500 | 9689 [ 49% 7618 [ 17% 7480 |%r 15% 00 NRad DG 1A2-A 0 4881 48F1 6500 | 10339 |%50% 7880 |H21% 7458 [ 15% 0.0 NRqd
EDG 2818 0 |pG28B4 - DG28B 6 650.0 00 NRqd | 7576 [ 17% 7419 P 14% 00 NRad | |EDG 2A1-A o [8c1— 48P 8500 00 NRqd | 7411 [B1a% | 7048 [N 8% 00 NRqd
0G 282-8 o |pceee2-DG2BBS 8500 00 NRqd | 7591 |7 17% 7708 [P 19% 0.0 NRqd | |EDG2A2A 0 |48M -+ 48C3 8500 00 NRqa | 7550 [ri6% | 7177 [$10% 00 NRad
EGTS RC8-8 0 |EGT2BDIS 4 — EGT2BDIS S 100 208 (£ 108% 139 [ 0% 163 [ 63% 00 NRqd | [EGTSRCA-A 0 [54x2 5472 100 201 [#191% 181 [81% 205 [#105% 00 NRqd
LCC 18-8 1 |1001 - 10E1 2060 | 4255 [ 39% 2033 [ 4% NA NRod | 4340 [P 42% LCC1A-A 1 |500 — 506 3080 | 4402 |f44% | 3036 1% NA NRqd | 3092 [f30%
Lcc 108 1 |Lovept — LeveD2 3080 | 4158 [ 36% 3017 (& A% NA NRqd | 4139 |9 35% Lcc ic-A 1 fLoveet —Levee2 3080 | 4247 | 30% 2913 5% NA NRqd | 3717 |F21%
LCC 28-8 2 {2.1001 — 2.1061 308.0 4317 |1 4% NA NRaqd 3405 [P 14% 478 [ 54% LCC 2A-A 2 |2.500 — 2.50€ 308.0 4986 |9 63% NA NRqd 3268 % % 3788 |&A 24%
Lcc 208 2 |21cvept —21cveD2 3060 | 4245 |f39% NA NRqd | 3580 F> 17% 4159 4 36% Lcc 2c-A 2 [aLcvect —21Cvee2 060 | 5125 |f67% NA | NRqd | 3202 [ 5% 381.0 |24 25%
MCR RC B-8 o [1s8—1510 2400 | 4218 |® 76% 3268 [T 36% 082 |2 28% 4236 [P 7% MCR RC A-A 0 |s5C - 550 2400 | 4345 [P81% | 4004 [ET% | 2519 | 5% 3408 [ 42%
PC RC 18-8 1 |PcciB.7 - PCCIBS 150 418 H179% 316 M 111% 204 [P 06% 418 |[£179% PC RC 1A-A 1 |67M2 -+ 6TN2 15.0 301 [$101% 217 [P a5% 189 |44 26% 267 [ 78%
PC RC 28-8 2 [2B124 - 28125 150 263 (4 5% 170 [ 13% 197 | 31% 268 [ 79% PC RC 2A-A 2 |67M6 — 67M3 150 M4 [$129% 180 |[F20% 208 19 39% 244 [#63%
RBIR RC18-B 1 |IR1B.10— 41.4C 300 527 78% B2 1% 390 |# 0% 4989 4 66% RBIR RC 1A-A 1 |51.4E = 511C 0.0 476 [ 5e% 376 |H25% ®7 19% 486 [ 62%
RBIR RC 28-B 2 |Rwe2804 - 11C 00 | s26 [f75% | 1067 | Broken | 1073 | Broken | 67 [3 8% | [RERRC2AA 2 | 00 | 541 [peo% | 985 | Broken | 1114 | Broken [ e47 [aow
RCP MAC 1-2-8 1 1100 | 1228 > 12% 6367 | Broken | NA NRqd | 1240 P 13% RCP MAC 1-1-A 1 5:: - 1100 | 1198 | 9% 4803 | Broken | 0.0 NRqd | 1007 & 0%
IRCP MAC 148 1 1100 | 1313 [918% | 4582 | Broken | NA | NRod [ 1336 [H21% | frcPmaciaa I 100 | 1171 [346% | 4423 | Broken| NA | NRqa | 1056 [B 4%
RCP MAC 2-2-8 2 1100 1188 [ 8% NA NRqd 9.4 NRqd | 1150 [ 5% RCP MAC 2-1-A 2 22"5:“" - :jsos 1100 | 1870 [ 70% NA NRqd | 1281 | NRqd | 1486 [#33%
RCP MAC 2-4-8 2 100 | 1187 % NA NRqd | 1028 | NRqd | 1228 | 12% RCP MAC 2-3-A 2 lzm:":z;:xﬁ' 1100 | 1787 [®62% NA | NRqd | 1196 | NRqa | 1381 |&2e%
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Tabie A11.5: Test Data for ERCW plln_‘E 1Cvs [Table A11.5: Test Data for ERCW pumps / Cvs
Component unit Req'd m.' Case 200 ":"'gl“ Case 300 “‘u;"::’ Case 800 ‘::1'51 Case 708 Component unit Link Req'd ml Case 200 “I;‘&l‘ Cam 408 m“l-’ cs ' Case 600 l:r‘a'::l Case 700 ‘
Casazo0 | Moo | LoTh | Mamie coorhs | M0 | caseroo [ Mo Casa200 | Marmln | LoTB | Marghn T | " | caseroo| M :
RCP RC 1C-B 1 |RcPic.13 - 6808 120 167 [ 9% 126 | NRgd | 118 [& 2% 170 [ 42% | |RcpRC Dummy Na na | wa NA na | N NA NA na | ona | Ris |
RHRP RC 18-B 1 |68G16 — 68G17 190 420 [#121% N7 [§67% 289 (f 52% 428 125% RHRP RC 1A-A 1 {6556 6558 19.0 2209 ($57% 245 |F29% 2.7 v 14% 08 6% |
RHRP RC 28-8 2 |RHRPRCO — RHRPRCO.1 100 | 27 [§ 2% 210 1% | 270 |[tez%x | 383 [#o1% | [RHRPRC2AA 2 |essiz—esste 190 | 374 |for% | 199 |w6% 28 [$31% | 203 [f54%
SDBR RC 8-8 o |sosrez 27 5600 | 6964 | 24% | 6417 [P 15% | 7465 [@33% | se31 [ 5% | [SOBRRCAA o |ssas—sse 5600 | 6962 |F24% | 6533 pa17e | 6104 |moe% | saw2 [#sow
SFPP/TBBP RC B-8 © |[SFPTBB7 — SFPTBBS 200 428 [ 8% 338 |5 18% 309 M 7% 436 |9 50% |sFPprTBBP RC A-A 0 |54 — 54K1 200 477 [ e4% 367 |[H2r% 42 Fp18% 469 (T 62%
SIP RC 188 1 [sis18.9 - eeE10 220 00 | NRgd | 238 | NRed | 388 [ 77% 00 | NRad | [sPRC1AA 1 |esr2—esG2 220 | 00 | NRqd | 246 | NRad | 273 [A24% | 00 | NRaa
SIP RC 28.8 2 |sisPRC8 - SISPRCO 220 00 | NRqa | 284 [»i20% | 228 | NRgd | 00 | NRed | [sIPRC2AA 2 [osFe—esc8 20 | 00 | NRea | 252 [o15% | 268 [ NRea [ 00 | NRad
Strainer 18-B o |480-+4BO1 4500 00 NRqd 4500 [N 0% 4500 | 0% 00 Special | |Strainer 1A-A 0 |44A0 — 44A01 450.0 0.0 NRqd 4500 [¥ 0% 4500 (M 0% 00 NRqd
Suainer 28-6 o [4a0 - 4n01 4500 | 00 | NRqd | 4500 [ 0% | 4s00 i 0% 00 | Speciai | [strsiner 2a-A o |40 — aaBO2 4500 | 00 | NRqd | 4500 [Wo% | 4500 [w 0% 00 | NRgo
ucc 188 1 "2255:: ’122';" ) 230 244 |w 6% 469 | Broken | 00 NRad | 249 [w % uce 1a-A 1 5252%‘:12" 230 | 422 |fea% | 518 | Broken [ 00 NRad | 382 [ 6%
uce 1b-8 T pove104) 230 | 257 [%12% | 457 | Broken | 00 | NRaa | 262 |% 1% | Juccica [ 220 | 439 Mpot% | 835 | Broken| 00 | NRga | 415 [ 80%
ucc 28-8 2 |2 fzos":"; 22Lf'u 230 B4 | 45% 00 NRqd | 600 | Broken | 321 [+ 40% | |ucczaa 2 2;’;205:22'?” 200 | 633 |§175% | 00 | NRad | 612 | Broken | 459 |$100%
uce 208 2 R oeveiD g 20 | 27 [H29% 00 | NRqd | 543 | Broken | 303 (§ 3% | fuccaca 2 e 2 ey | 20 | 39 [#47% | 00 | NRag | 748 | Boken | 434 [Rowx
Broke 1-10548-B 10A1 — 10B1 NA NA NiA NIA NiA NA NA NA NA | [Broke 2-1054a-A 2 504 — 2.5083 nA | NA YRR NA Na | A
Broke 1-10540-8 10A1 - 1082 NA NA NIA NA NiA NiA NA NA NA | [Broke 2-1054C-A 2,50 — 2.5085 NA | N na | e wa | N NA Na | NA
Broke 2-10548-8 210A1 - 2.1081 NA NiA NA NA A NA NA NA NA | [Broke 1-1054a-A 504 — 5083 YR ED N | N NiA NA NA | N
Broke 2.10540-8 2 10A1 — 2.1082 NA NA NA NiA NA NIA NA NA NA | [Broke 1-1054C-A 50A — 5085 NA | NA | NA | NA | Na NA NiA na | Na
Scrn Wah P 2B-8 o |BP3o-.8P32 100 18 > 15% 08 |¥ 2% o1 9% 124 |5124% | [scmwsnP1aa o |ap2s—ap27 100 | 146 [248% | 118 [Biew | 118 Fasw | 142 [@42%
Scrn Weh P 18-8 o |eP30—BPM4 100 13 F> 13% 06 | -4% 88 [ -11% | 121 [s21% | [sanwsnP2aa o |aP2s— aP20 100 | 108 [w6% 85 [S-15% | 85 [-15% | 103 [waw
SAC AfterC A 0 [sAcA1-.sAcA3 540 | 540 [w 0% 540 |5 0% 501 [§ 7% 540 |w 0% | [sacaneca o [saca1—sacas 540 | 540 [ 0% 540 | 0% 530 | 2% | 540 [w 0%
SAC Cylind A o |sAcA2—sACA4 NA NA NiA NIA NiA NIA NA NA na | [saccynaa o [sacaz—sacas na | A NA NIA na | oNm N EED
SAC AfterC B o [sace.1-sAcB22 540 | 540 [= 0% 540 [ 0% 02 |8 7% 540 |w 0% | {sacanerce o [SACB.1 - SACB.22 540 | 540 [uwo0% 540 [t 0% 531 [ 2% | s40 [wo%
SAC Cyind B o |sAcB.2sACBA NA NA NIA NiA NA NA NA NiA na | [saccyinas o [sace2—sacea4 wa | e | A NA | ONA | N NiA NA | NA
SAC AfterC C o [sacct-saccz2 540 | 40 |u 0% 540 [ 0% 49.4 0% 540 |2 0% | [sacanecc o |sacc.t —sacc.22 540 | 540 [ 0% 540 |wo% | 524 [ -3% | 540 |nox
SAC Cying C o [saccz—sACC4 NA NA NA NiA NiA NA A A na | [sAc cyinaC o [sacc2—sacca na | NA NA NiA NA | A Y EEED
SAC O 0 |SACD.2 -~ SACC.24 96.3 1366 [§ 42% 124 > 17% 108.7 F> 13% 12768 | 33% SAC D 0 [SACD.2 - SACC.24 96.3 1366 [f 42% 1037 |'d 8% 1004 [ 4% 1276 |t 33%
SAC B Header 6am1 - s8m2 NA 00 NA | 2744 | A [ 2584 | N 00 NA | [SAC A Header 59 5 594 na | 2088 | wa | 2687 | na | 2580 | wa | 2886 [ na
SPLY CNTMT COOLERS 210811 > 2.1081.2 " EZEED NA NA | 6244 | NA | 7807 | NA | [sPLy cNTMT coOLERS 21cveesuPt —ziovecsupz| NA | 867 | na | N | na | 8787 | na | eaze | wa
SPLY CNTMT COOLERS 21cvcosuPt —21cveosup2 | Na | 8803 | NA NA WA | 6398 | WA | es79 | wA | [sPLY CNTMT COOLERS 2.5081 > 2.5082 NA | 8402 | Na nA | Na | 8108 | Na | esta | Nm
SPLY CNTMT COOLERS 1081.1 1081 2 wa | 7305 | na | 10879 [ wa NiA WA | 7380 | NA | [SPLYCNTMT COOLERS 5081 > 5082 NA | 7688 | NA | o364 | NAa | NA N EEED
SPLY CNTMT COOLERS LCVCDSUPY — LEVCDSUP2 T EEENEERED NA NA | 7767 | A | [SPLY CNTMT COOLERS LcvecsuPt — Lovecsupz na | sar7 | wa | ssas | wa | na na | e02 | wa
t Greater than 30% flow margin
< Between 20% and 30% flow margin
“=D Between 10% and 20% flow margin
] Between 0% and 10% flow margin
" Less than 0% flow margin
Notes:
1. Cases 300, 400, 500, 600 consider loss of downstream dam and broken coolers.
2. Al cases consider 93% pumps.

This Page Repiaced by Revision 013.
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Train 1/28 CCS Flow Balance Test Resulits for Dual Unit Operation
Table 1
Case 7K/E - Unit 1 CSi2 LOCA, C-S, Train B Case TK/E - Unit 1 CS/2 LOCA, 2B-B, Train B
Component Train Link Reqd [ Tostflow | o |[Flow@ooup [ . | TestFlow | o | Flow @0%P [ oy |Fow@sonP |
(gpm) (gpm) (gpm) (gpm) (gpm)
Cent Chr Pump 18-B B |189 — 190 280] 3431 N/A 32.8 7% 34.04 NIA 33.0 18% 324 16%
CCP 1B-B Lube Cooler 2 |271B — 260 200] 2253 4.90 21.5 8% 2254 | 4.89 218 9% 215 8%
CCP 1B-B Gear Cooler 2A_ |272 273 80| 1176 2.67 12 0% 1148 | 2.56 1A 39% 10.9 36%
Cent Chr Pump 2B-8 B |U2188 — U2190 280] 3233 NIA 31.0 1% 32.00 NIA 314 1% 30.6 %
CCP 2B-B Lube Cooler 2A_|U2271B  U2269 200| 2224 5.14 213 % 22.23 511 216 8% 212 5%
'CCP 2B-B Gear Cooler 2n |uz272 - 2273 80| 1009 2.36 97 21% 9.85 2.28 9.5 19% 9.4 18%
CS Pump Ol HX 1B-B B |203 — 204 20| 6.90 134 6.6 230% 6.71 1.30 6.5 225% 6.4 220%
CS Pump Oil HX 2B-B B |U2203 - U2204 20| 684 141 6.6 230% 5.72 1.38 6.5 225% 6.4 220%
Radiation Monitor 0-RE-90-123| B ;?gg - ;fgg 6o| o088 N/A 6.1 2% 0.89 N/A 6.1 2% 6.1 2%
RHR HX 1B-B B |208 — 207 2.7250| 284460 | 563.83 3000.0 10% 283568 | 561.68|  2753.2 1.03% 2920.0 7%
RHR HX 2B.B B |U2206 — U2207 5.0000] 525191 |2253.00]  5000.0 0% 5178.04 | 2079.2|  5109.1 2.18% 5000.0 0%
RHR Pmp Seal Water 1B-B B |199 — 200 100] 1382 2.83 13.2 32% 1380 | 2.83 134 34% 13.2 32%
RHR Pmp Seal Water 25-B B |U2199 — U2200 100]  12.71 275 12.2 22% 12.67 2.73 12.3 23% 121 21%
S| Pump 18-B B [194 — 195 150 2078 411 19.8 32% 2017 3.96 19.6 31% 19.2 28%
S| Pump 2B-B B |U2194 — U2185 150] 1852 3.03 17.8 19% 18.11 381 17.6 17% 17.3 15%
Case 7L/F - Unit 1 LOCA/2CS, C-S, Train B Case 7L/F - Unit 1 LOCA/2 CS, 2B-B, Train B
Component Train Link Req'd
TestFlow | o, | Flow@so%p | . | TestFlow | o ) Flow@0%P | ), Flow @90%P | .
(gpm) (gpm) (gpm) (gpm) (apm)
Cent Chr Pump 1B-B B |189— 190 26.0] 3553 NIA 34.8 24% 31.10 NIA 303 8% 306 9%
CCP 1B-B_Lube Cooler 2A 12718 269 200] 2438 5.41 23.9 20% 2032 | 4.24 19.8 1% 20.0 0%
CCP 1B-B Gear Cooler 2A |272— 273 80| 11189 2.53 1.0 B 1070 | 2.31 10.5 31% 105 31%
Cent Chr Pump 28-B B |U2189 — U2190 280| 3278 N/A 321 15% 32.71 NIA 319 14% 32.2 15%
CCP 2B-B Lube Cooler 2 |U2271B — U2269 200] 2289 4.82 224 12% 2282 | 4.81 221 1% 22.3 12%
CCP 2B-B Gear Cooler 2A |U2272 - U2273 80| 9.89 2.09 8.7 21% | 1008 216 0.8 23% 9.9 24%
CS Pump Oil HX 1B-B B |203 — 204 20| 646 124 6.4 220% 6.51 1.28 6.4 220% 6.4 220%
CS Pump Ol HX 2B-B B |U2203 — U2204 20| 692 1.32 6.8 240% 6.90 132 67 235% 5.8 240%
Radiation Monitor O-RE-00-123] B [3000 . 2o0m 60| o0s0 | NA 6.1 2% 088 | NA 6.1 2% 6.1 2%
RHR HX 1B-B B |208 _ 207 50000] 511550 | 16713 5000.0 % 508800 | 1683.2| 49660 0.68% 5000.0 0%
RHR HX 2B-8 B |U2208 — U2207 2.7250| 287467 | 5498 2820.0 3% 284815 | 548.38 | 27929 2.49% 2725.0 0%
RHR Pmp Seal Water 18-B B |199 — 200 100] 1322 2.66 13.0 30% 12.79 2.57 125 25% 126 26%
RHR Pmp Seal Water 28-B B |U2199 — U2200 100] 1302 2.59 128 28% 13.10 263 12.8 26% 12.9 29%
Sl Pump 18-B B [194 — 195 150  19.27 3.74 18.9 26% 19.40 3.80 18.9 26% 191 27%
S| Pump 25-B B |U2194 — U2195 15.0] 1869 3.64 18.3 22% 18.38 3.60 18.0 20% 18.1 21%
Notes:

1. Test flows are nominal values minus instrument inaccuracy.
2. Margin is the percent difference between the "Req'd” flow and "Flow @ XX%P (gpm)".
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Calculation MDQ00006720080341

Appendix 14 -Table A14.1

Page 7 of 17

Table A14.1: To Hydraulic Gradient Discharge Structure for ERCW pumps / Cvs Table A14.1: To Hydraullc Gradient Discharge Structurs for ERCW pumps / Cvs
uiCcs/ U1 LOCA/ uics/ UTLOCA/
ot | i e | 1 [ oo [ ot | | o | e o [ V11500 [ czmn | 28| e
Case 300 Case 600 Case 400 Case 600
|McrRc B8 0 [158—15.10 2400 | 3212 [ 3a% | 3093 | 20% | [MCRRCAA 0 [s5c— 85D 2400 | 39030 [Beax | 2474 [W 3%

. |rcrc 188 1 |pcciB7 —PCCIBY 15.0 310 [@107% 205 [f om% PCRC 1A-A 1 Ismz —67TN2 150 212 a1% 185 | 23%
PC RC 28-8 2 [2B124 - 28125 150 187 P 1% 198 32% PC RC 2A-A 2 ]em.e —~67M.8 150 173 P 1s% 202 |@ 35%
RBIR RC18-8 1 |Rr1B.1O— 11.1C 300 326 ¥ o% 391 [ 30% RBIR RC 1A-A 1 |suE —51.1C 300 89 RAR23% 38.1 17%
RBIR RC 28-8 2 [RWC2B04 - 110 oo 200 | 1077 | Broken | 1089 | Broken | |RBIRRC2a-A '300 | 903 | oroken | 1121 | Broken

lzccp MAC 1-2-8 T :gg") 1100 | o464 | Broken | NA | NRed | [RCPMAC1-1A 1100 | 4346 | Broken | 00 NRad
|rce mac 148 1 mﬂ:‘gg‘"g‘s' 1100 | 4647 | Broken | NA NRod Ewc 13A 1100 | 4470 | Broken | NA NRad
RCP MAC 2:2-8 2 AR fgre 1100 | NA | NRad | 998 | NRad ﬁa MAC 2-1-A 1100 | ~Na | NRad | 1248 | NRad
RCP MAC 24-8 2 1900 | ~a | NRad | 1033 | NRod IRCP MAC 23-A 100 | NA | NRad | 1185 | NRea
[repre 1c8 1 120 125 | NRga | 119 [ -1% | [RcPRCODummy [na NA NA NA NA NIA
[RHRP RC 188 1 |escrs esc17 190 | 311 [B 4% | 200 [f 53% | [RHRPRCIAA 1 |esss 658 190 | 261 [Rarw | 213 [ oazw
RHRP RC 28-8 2 [RHRPRCO — RHRPRCS.1 190 208 [ o% 271 I8 43% | [RHRPRC2AA 2 [essi2—esste 190 | 191 [M1% 240 |8 26%
SDBR RC B-B 0 |soaam —27 560.0 8308 [P 13% 7493 |8 34% SDBR RC A-A [} ]sus - 55E 5600 | e41.2 PP 15% 5991 M 7%
[sFpPrresprc B8 o |srproer — sFrTERY 20 | 220 P 4% | 310 [u 7% | [sFePresPRCAA 0 [su—sui 200 | 380 [R2u% | 385 [D1ex
SIP RC 18-8 1 |sis18.9 - 60E10 20 221 | NRod | 391 [0 78% | [SPRC1AA 1 |esF2—esG2 20 | 241 | NRad | 268 [R 2%
SIP RC 28-8 2 |siSPRCS — SISPRCO 220 278 A 21% 29 NRqd SIP RC 2A-A 2 |65F8 —65G8 20 243 P 1% 260 NRqd
Strainer 18-8 o [480 4801 w00 | 4500 [w o% | 4500 [V 0% | [swainer1an 0 [44A0 — 44201 4500 | 4500 [M 0% | 4500 [ 0%
Strainer 28-8 0 [4A0 - 4a01 4500 | as00 %9 o% 4500 [ o% | [swaner2aa 0 4480 — 44802 4500 | 4500 [Wo% | 4s00 [ 0%
ucc 18-8 1 2122‘:1'_‘.‘132';‘" 220 48 | broken | 00 NRad | fucc 1aa 1 [ 52 230 | 511 | Broken | o0 NRqd
ucc 10-B Lm%?:mm o 230 456 | Broken | 00 NRaa | Juccica 1 [ S CiC. o 230 | 31 | Broken | 00 NRqd
ucc 288 2 [ ) 230 00 | NRad | 503 | Broken | Juccoaa 2 ?fszz%:zz'%n 20 00 | NRqd | 587 | Broken
uce 208 2 P s A ueve1D4) 20 | 00 | NRea [ 37 | eken | Jucc2ca 2 ?g’utfcvvcm?é?::zz.ﬁgcac‘ o 20 | 00 | NReg | 741 | Broken
[Broke 1-10548-8 10A1 — 1081 NA NA NA NA NA | [Broke2-1054a- 2,504 — 2.5083 NIA NA NIA NA NA
[Broke 1-10540-8 10A1 — 1082 NA NA NA NA NA | [oroke 2-105eca 2.50A — 2.5085 NA NA NA NA NA
|Broke 2-105488 2.10A1 — 2.1081 NIA NIA NA NA NA | [erote 1-1050an 50A —» 5083 NiA NIA NA NA NA
" [Broke 2-10540-8 2.10A1 — 2.1082 NA NIA NIA NA nA | feroke 1-10seca 50A — 5085 NA NIA NA NIA NIA
|s<=m Wsh P28-8 0 |BP30— BP32 100 90 [ -1% 9.1 9% I;nwm P1AA o |aP2s - AP27 10.0 18 P 18% 18 B 1%
[som wen p 188 o |8P30—BP3s 100 07 & % 8o [& 1% [som wan P 204 o |aP25— P20 100 85 [0-5% | 85 [8-15%
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Calculation MDQ00006720080341 Appendix 14 -Table A14.1 Page 8 of 1;

Table A14.1: To Hydraulic Gradient Discharge Structure for ERCW pumps / Cvs Table A14.1: To Hydraulic Gradient Discharge Structure for ERCW pumps / Cvs
. vics/ U1 LOCA/ vics/ vt Loca/
Component unit Link Reqa | ViLoeh m face m Component Unit Link Reqa | V2LOCA ":"r g °,:':
Case 300 Case 800 Case 400 Case 600
SAC AfterC A 0 |sACA1—SACA3 54.0 540 [B1 0% 49.8 % SAC AfterC A 0 |[sACA1—SACA3 54.0 540 [ 0% 536 -1%
[sac cynan o [sacaz—sacas NIA NA NA NIA wa | Jsaccyinaa 0 [sacaz—sacas A | na | na NIA NA
[sac anec e 0 [sace.1—sacez 540 | 540 [ 0% 500 |8 7% | [sacanecs o |sace1—sacez 540 | s40 [¥o% 537 & -1%
[saccynas o0 [sace2—saces NA NA NA NA WA | [saccyinds o [sace2-saces NA | NA NIA NIA NA
@ AfterC C o [sacc1—saccz 54.0 540 [ 0% 02 [& 9% R AerC C 0 [sacc1—saccz 540 | 540 [ 0% 530 [¥ 2%
[sac cytnac o [sacc2—sacca NIA NA NIA na | | sacomnac o [sacc2—sacce NA | O NA | NA NA NA
SAC D 0 [sacp2—sacc24 %3 | 1137 P 1ew | 1082 [ 12% | [saco o [sacp2-saccas 93 | 1046 [We% | 1016 [w 6%
[sac B Header 6eM1 > 88M2 na | 2787 NA | 2572 NA | [sac AHeader |se> 58a NA | 2666 | wA | 2620 | wa
[seLy cnTwT cooLers 21081.1 > 2.1081.2 NIA NA wa | e2s3 | wa | |sPLYCNTMTCOOLERS 2LCVCCSUP1 — 2.CVCCSUP2 | NIA NA NA | ses2 | Na
[spLv cNTMT CooLERS 2 LCVCDSUP1 — 2.L.CVCDSUP2 NIA NA NA | ew08 | wa | [sPLYCNTMTCOOLERS 2.5081 > 2.5082 NA NA NA | 8004 | Na
'SPLY CNTMT COOLERS 1081.1 > 10812 NA | 10575 | N NA na | [seuyenTmT cooters 5081 -> 5082 nA | 307 | A NA NA
SPLY CNTMT COOLERS LCVCDSUP1 — LCVCDSUP2 NA | 8277 | Na NiA na | [sey onTmT cooLers LCVCCSUP1 — LCVCCSUP2 NA | 8400 | N NIA NA
X Greater than 30% flow margin
" Between 20% and 30% flow margin
== Between 10% and 20% flow margin
R getween 0% and 10% flow margin
& Loss than 0% flow margin
Notes:

1. Cases 300, 400, 500, 600 consider loss of downstream dam and broken cooters.
2. Al cases consider 93% pumps.
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Table A14.2: To Hydraulic Gradient Discharge Structure for ERCW pumps / Cvs
utcs/ U1 LOCA/
cropooms | n Lo o [ 00 | Com| 2GS | Com o
Case 400 Case 600 -
682 RC 1A-A 1 |e8D2-86G2 120 184 |& 5% 153 | R 28%
|69z RC 24 ] 182 |eoo.4 —66G.4 120 120 [% 0% 162 [f 3%
713 RC 1A-A 1 |g52 —~ 6762 1.0 160 [f 45% 142 & 20%
713 RC 2AA 182 [6764 6768 10 | 122 Puw | 11 [ ss%
737 RC 1A-A 1 ers2- 6702 120 | 237 [Poe% | 204 H70%
737 RC 2A-A 182 |s7s4 — 67G8 10.0 108 [ 8% 128 | 28%
ACAS AfterC A 0 [s4r1-s4ai 15 17 Prax | 16 M 7%
ACAS Cylind A o [sr—s4a 20 22 P | 21 %1 5%
BATP/AFWP RC A-A 0 |5402 —54P.2 60.0 613 [ 2% 754 |5 26%
CCPRC 1A-A 1 Isam —58D.2 250 206 [P 18% 203 D 17%
CCP RC 2A-A 2 |seE2- 56F2 250 283 P 13% 328 [ 31%
CCS Hx A-A (148) 1 |103D—19 56882 [ 13% | 54702 | 24%
CCS HxA-A (143) 1 1031038 O e [eomma | 00 | ectawa
CCS Hx B-A (146) 2 [108—107 41792 [ 5% | 52018 [ 3%
CCS Hx B-A (143) 2 |108a— 1088 SO e [ omea | 00  isolated
CCSIAFWP RC A-A 0 |56T5— 55F 1020 | 1249 [R22% 1219 P 20%
CRDMC 1A-A 1 |soH— 500 1240 | 1309 | NRga | NA | NRo¢
ICROMC 1C-A 1 |croct —cRoC2 1240 | 1177 | NRqd N/A NRqd
CRDMC 2A-A 2 |2.50H 2500 1240 NA NRqd | 1577 | Broken
CROMC 2C-A 2 |2.crOC1—2.CRDC2 1240 N/A NRqd | 1372 | Broken
CSP RC 1A-A 1 |e5M2 — 85N2 280 312 NRqd 351 |A 25%
CSPRC 2AA 2 |65M.6 — 65N4 280 343 |A23% 328 NRqd
CSS HX 1A-A 1 |53—53A 52000 00 NRqd | 55123 [ 6%
]css Hx2A-A 2 [53.2-CS2A01 52000 | 51602 [ -1% 00 NRqd
ER RCAA 0 |578—55H 3000 | 3195 [M 7% 3020 (¥ 1%
[eos 1a1-a 0 [esE1—aeF 6500 | 7774 Po20% | 7252 [P 12%
Ime 1A2-A 0 [48B1 — 48F1 6500 | 7762 Pr1e% | 7353 P 13%
[eoG 2414 o |4sct—asp 6500 | 7208 [P 12% | es4s (¥ 7%
IEDG 2A2-A 0 [48M—48C3 6500 | 7437 PP 14% 7076 [N 8%
EGTSRCAA 0 |54x2 542 100 175 € 75% 200 [f100%
LCC 1A-A 1 [50D—50E 3080 | 2882 ¥ -3% NA NRqd
LCC 1C-A 1 |ieveet —Levec2 3080 | 2862 [¥ 6% NA NRqd
Jecc2ana 2 |2.50D — 2.50€ 308.0 NA | NRed | 3186 [ 4%
II.CC 2CA 2 [aicvect —2.Lcvec2 308.0 NA NRqd | 3125 [W 2%
[McrRC AA 0 |55 550 2400 | 3047 [Bean | 2487 [M 4%
PC RC 1A-A 1 |e7M2 - 67N2 15.0 218 |f 4% 189 A 26%
|PC RC 2A-A : 2 letme—6e7mas 150 174 P 16% 202 [ 35%
RBIR RC 1A-A 1 |st4e—514C 300 ar1 [ 24% 353 [ 18%
RBIR RC 2A-A 2 I'{mzmml 200 | 995 | Broken | 1123 | Broken
RCP MAC 1-1-A 1 1100 | 4968 | Broken 00 NRgqd
lgpmc 13A 1 1100 | 4490 | Broken | NA NRqd
lncp MAC 2-1-A 2 1100 NA NRqd | 125. NRqd
IRCP MAC 23-A 2 2;3'?&:?5‘.’1:2;%%5 I8t 1100 | Nna | NRaa | 1188 | NRed
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Calculation MDQ00006720080341 Appendix 14 -Table A14.2 Page 10 of 17

Table A14.2: To Hydraulic Gradient Discharge Structure for ERCW pumps / Cvs
U1Cs1 U1 LOCAT
e Lo e [ V100K |Como| 1208 | Como
: Case 400 Case 600

RCP RC Dummy NA /A NA NA NA NA
RHRP RC 1A-A 1 |e5s6— 6558 19.0 245 [A20% 27 P 1%
[RHRP RC 24-A 2 [e5s12 65514 19.0 191 [W 1% 241 R
[soerrc A 0 |ssA3-55€ 5600 | 6440 FD15% | 6022 [% 8%
|srpprreeP R A4 0 |54s- 541 200 | 384 |[R20% | 340 P> 17%
|§ap RC1A-A 1 |esF2 6562 220 248 | NRed | 273 |3R 24%
[snp RC 2A-A 2 |esFe —85G8 220 24 B1% 28.1 NRqd
Strainer 1A-A 0 |44A0 — 44001 4500 | 4500 [ 0% 4500 [¥ 0%
Strainer 2A-A 0 |44BO — 44802 4500 | 4500 |[¥ 0% 4500 [% 0%
UCC 1A-A 1 5:2%:5522';) 230 | 514 |Broken| 00 | NRed
UCC 1C-A 1 m&’gjglctc» 230 | 838 | Broken| 00 | NRad
UCC 2A-A ey 230 | 00 | NRad | 589 | Broken
UCC 2C-A 2 E’%&‘Q’j{&, co | 20 | 00 [ e | 745 | evoken
[Broke 2-1054a-A 2.50A—2.5083 NA NA NIA NA N/A
[Broke 2-1084c-A 2.50A —» 2.5085 Na | nA | na ] A NA
Fm 1-1054A-A 50A — 5083 NA NA NA NA NA
|Broke 1-1054c-A ' 50A — 5085 na | wa | na | wa NA
Scm Wsh P 1A-A 0 |AP25 . AP27 100 19 10% 19 [P 19%
Scm Wsh P 2A-A 0 |aP2s5 . AP29 100 86 -14% 868 [Nb-14%
SAC AfterC A 0 |[sACA1-+SACA3 540 00 NIA 00 NA
SAC Cylind A 0 |SACA2-+SACA4 NA NA NA N/A NA
SAC AfterC B 0 |[sAcB.1 —SACB22 54.0 00 NA 00 N/A
|sac cyina B 0 |[SACB.2—SACB4 NA NA NA NA NA
SAC AfterC C 0 [sAcc.1-sacc.22 540 0.0 NA 00 NA
|SAC Cyina C 0 |sAcc2-sAcce NA | NA N/A N/A N/A
EAc D 0 |sacp2-.sacc24 963 | 1205 [R25% | 1137 PP 8%
[SAC A Header 58 > 59A NA | 1208 NA 1137 NA
SPLY CNTMT COOLERS 21CVCCSUP1 — 2LCVCCSUP2 | NA N/A NA | 5664 NA
SPLY CNTMT COOLERS 2.5081 - 2.5082 N/A NA wA | 6014 NA
SPLY CNTMTCOOLERS |soB1 -» 5082 NA | 9349 NA NA NA
SPLY CNTMT COOLERS LCVCCSUP1 — LCVCCSUP2 nA | Bs29 NA NA NIA

T Greater than 30% flow margin

<3 Between 20% and 30% flow margin

== Between 10% and 20% fiow margin

X Between 0% and 10% fiow margin

ﬂ Less than 0% flow margin
Notes:

1. Cases 400 and 600 consider loss of downstream dam and broken coolers.
2. All cases consider 93% pumps.

‘This Page Added by Revision 016.
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Calculation MDQ00006720080341 Appendix 14 -Table A14.3 Page 11 of 17
(RCP Motor Coolers Qualified, CCS HX B Reduced Required Flow, and Throttling CCS HX A Valve)

Table A14.3: To Hydraulic Gradient Discharge Structure for ERCW pumps / Cvs
uics/
ot | o e | 2155 | e
Case 400
692" RC 1A-A 1 |e8D2 - 66G2 120 189 [ 58%
|69z RC 204 182 |eso.4 —~88G.4 120 | 125 [N 4%
713 RC 1A-A 1 [67E2 6762 10 | 164 [ ae%
713 RC 2AA 182 [e7e4 6708 , 1o | 127 P1sw
737 RC 1A-A 1 |ers2—e762 120 | 244 [P103%
737 RC 2A-A 182 |6754 —67G6 10.0 13 P 13%
ACAS AfterC A 0 [sert—s4as 15 17 P
ACAS Cylind A 0 |s4a —54Q 20 23 P 1s%
BATPIAFWP RC A-A 0 |5402 - 54P2 600 | 639 [w 7%
CCP RC 1A-A | 1 fseor—se02 250 | 4 [R2%
CCP RC 2A-A | 2 |see2-seF2 260 | 204 pP18%
CCS HxAA (148) 1 103019 52200 [M337%
ccs Hx A-A(143) 1 |103= 1038 M PP g
CCS Hx B-A (146) 2 108 - 107 44355 P 1%
40000
CS Hx B-A (143) 2 |108a— 1068 00 | tsolated
CCS/AFWP RC A-A 0 |56T5—55F 1020 | 1285 | 26%
MC 1A-A 1 |50H 504 ' 1240 | 1538 | NRqd
CROMC 1C-A 1 |cROC1 — CRDC2 1240 | 1276 | NRqd
(CROMC 2A-A 2 |250H— 250 1240 | WA | NRgd
(CROMC 2¢-A 2 |2.croct1-2.cROC2 1240 [ NA | NRqd
CSP RC 1A-A 1 Jesmz - 65N2 260 | 321 | NRad
ICSP RC 2A-A 2 |65M.6 — B5N4 280 358 [A 28%
CSS Hx 1A-A 1 |53-53A 52000 00 | NRqd
CSS Hx 2A-A 2 |53.2 - CS2A01 52000 | 53747 [3.36%
[esrRC A 0 |s7B-55H . 3000 | 3286 [%10%
EG 1A1-A 0 |48E1 — a8F 6500 | 7998 | 23%
[epe 1424 0 |48B1— 48F1 6500 | 7983 [R23%
Ieoe 2A1-A 0 |48C1— 48P 8500 | 7509 P> 16%
[eps 2024 0 |4em— asca 6500 | 7648 P> 18%
lecTsRe A 0 [s4x2— s4v2 100 | 182 [ e2%
LCe 1AA 1 |s0D—s0E 3080 | 3205 [ 8%
LCC1C-A . 1 |eveet —Levee2 3080 | 3126 [¥ 2%
LCC 244 2 |2.500 - 2,508 2060 | WA | NRgd
LCC 2C-A 2 |21cvect - 21cvee2 3060 | MA | NRqd
MCR RC A-A 0 [55C — 55D 2400 | 4059 [# e9%
PC RC 1A-A 1 |e7m2 —~67N2 150 | 222 [ 8%
PC RC 2AA 2 |s7Me—6TMe 150 | 181 [R21%
[remRC 1A 1 [sr1e—st1c 00 | 381 Ao
Iaamacm 2 300 | 1017 | Broken
|acpmc 1-1-A 1 1100 | 943 | NRd
IRCP MAC 1-3A 1 ':%?;':"chfgg‘ 1100 | 801 | NRea
IRT:P MAC 2-1-A 2 25 :;ggg) 1100 | NA | NRad
IRcP MAC 23-A 2 I?é At s ey 100 | ~A | NRad
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Calculation MDQ00006720080341 Appendix 14 -Table A14.3 Page 12 of 17
(RCP Motor Coolers Qualified, CCS HX B Reduced Required Flow, and Throttling CCS HX A Valve)

Table A14.3: To Hydraulic Gradient Discharge Structure for ERCW pumps / Cvs
. utcs/
N I e e b
Case 400
|RcP RC Dummy [na NA NA NA
{RHRP RC 1A-A 1 [esss—ess8 190 | 252 [ 3%
RHRP RC 2A-A 2 |ess12~ess14 190 200 [X 5%
|soerRC A .| o [mas-sse 5600 | ee24 [ 18%
I;wm RCAA 0 |54.| — 54K1 200 | 374 [P2ew
[siP Re 1A 1 |esF2— 6502 20 | 252 | NRgd
|sp Ro 244 2 |esre—6508 20 | 254 P 15%
I;imru-A 0 [4480 — 4401 4500 | 4500 [W 0%
Strainer 2A-A 0 [44B0O — 44B02 4500 | 4500 [¥ 0%
UCC 1A-A 1 230 | 532 | Broken.
C1C-A 1 m&'g:&, 4 230 | 677 | Broken
I\I:cm 230 | 00 | NRw
W:@A 230 | 00 | NRad

]Emz-mwu\ NA NA NA
Im 2-1054C-A NIA NA NA
[am 1-1054A-A NA NA NIA
Iam 1-1054C-A NA NA NA
[scmwan P 144 0 |aP2s . aP27 100 | 121 B2
[scm wen P 224 0 |AP25—AP29 100 | 68 [z
@ AterC A 0 |SACA1-SACA3 540 | 00 NIA
[sac cyinaa o [sacaz—sacas Na | A | wa
SAC AfterC B ) J&csn —~SACB.22 540 | o00 NA
[sac cyina® 0 [sace2-sacas wa | nA | ona
[sac anerc ¢ o [sacc.1—sacc22 s40 | 00 NA
[sac cyina ¢ 0 |SACC.2—SACC.4 wa | na | wa
@ D 0 [sAcD.2—SACC.24 9.3 1234 |3 28%
|SAC A Header 59 > 59A NA | 1224 | NA
SPLY CNTMT COOLERS 2LCVCCSUP1 —2LCVCCSUP2 | NA | NA NA
SPLY CNTMT COOLERS 2.5081  2.5082 NA | NA NA
SPLY CNTMT COOLERS 5081 -> 5082 NA | 5776 | Na
IsT»Lv CNTMT COOLERS LCVCCSUP1 — LCVCCSUP2 NA | 5303 | NA

t Greater than 30% fiow margin

A Between 20% and 30% flow margin

==> Between 10% and 20% flow margin

[ getween 0% and 10% flow margin

'l Less than 0% fiow margin

Notes:

1. Case 400 considers loss of downstream dam and broken coolers.
2. All cases consider 93% pumps.
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(CCS HX B Reduced Required Flow and Throttled CCS HX A Valve)

Table A14.4: To Hydrautic Gradient Discharge Structure for ERCW pumps / Cvs
uics/
e e e | V2520 | o
Case 400
692 RC 1A-A 1 |esD2 - 6662 120 185 54%
882 RC 2A-A 182 [660.4 - 6664 120 | 123 [M 3%
713 RC 1A-A 1 |s752-.e762 1.0 161 [ 46%
713 RC 2A-A 182 lﬁh-sws 1o | 125 Piax
737 RC 1A-A 1 fers2 6762 120 | 238 [ ee%
737 RC 2A-A 182 |6754 — 67G6 10.0 11 P 1%
ACAS AfterC A 0 |54R1 - 54Q1 15 17 P 13%
IACAS Cylind A 0 |s4R-—54Q 20 23 Pris%
BATP/AFWP RC A-A 0 [5402 —54P.2 60.0 630 [M 5%
CCP RC 1A-A 1 |s8D1—58D.2 250 208 P 19%
CCP RC 2A-A 2 |s8e2 - 58F2 250 200 b 16%
CS Hx A-A (146) 1 |1030—19 ' 60500 51490 [211.96%
CCS Hx A-A (143) 1 [103~ 1038 00 | lsolated
[CCS Hx B-A (146) 2 |108 - 107 40000 43764 [N 9%
cCS Hx B-A (143) 2 |106A - 1068 00 | Isolated
CCSIAFWP RC A-A 0 |s675—55F 1020 | 1256 [R23%
CROMC 1A-A 1 [50H — 500 1240 | 1407 | NRqd
CROMC 1C-A 1 [crDc1— cRDC2 1240 | 1184 | NRqd
CROMC 2A-A 2 |2.50H 2500 1240 NA NRqd
CRDMC 2C-A 2 |2.CRDC1—2.CRDC2 1240 NA NRqd
CSP RC 1A-A 1 iesm — 65N2 280 314 | NRqd
cSP RC 2A-A 2 |e5M.6 —65N4 280 353 (R 26%
CSS Hx 1A-A 1 |53-53A . | 5200| o0 NRqd
ICSS Hx 2A-A . 2 [s32—CS2601 52000 | 53018 [341.96%
[EBRRCA-A 0 [57B—55H 3000 | 3212 %
Jeos 1ata 0 [48E1 —4eF 6500 | 7820 |9 20%
[eoa 1424 o 4881 — 48F1 e500 | 7809 [R 20%
IEoc 2A1A 0 [48C1 48P 8500 | 7343 P> 13%
[eoe 2224 0 |4em—asca 8500 | 7482 P 15%
lecTsrc A 0 [sexa—sev2 - 100 | 180 [@ 8o%
LCC 1A-A 1 |s0D — SOE 3060 | 2008 (¥ 2%
LCC 1CA 1 |Leveet —Levee2 3080 | 2878 [ 6%
LCC 2A-A 2 |2.50D - 2.50E 308.0 NA NRqd
LCC 2C-A 2 [2icvect —2Lcvee2 306.0 NA NRqd
MCR RC A-A 0 |ssc — 55D 2400 | 3968 [P 65%
PC RC 1A-A . 1 [erma—emi 150 | 217 [ 4s%
PC RC 2A-A 2 [eMe—67M8 | 150 | 178 Pr1o%
RBIR RC 1A-A 1 |51.1e-.51.1c 300 373 R 24%
RBIR RC 2A-A 300 | 1008 | Broken
IRCP MAC 1-1-A 1100 | 5000 | Broken
[repmac 134 m:‘:gggg‘ 1100 | 4518 | Broken
lncp MAC 2-1-A 2 (’;:"g = :'x) 1100 | NA | NRad
: Ifcv MAC23A . 2 |2E'f‘$i°1‘_‘f£':gffg's] 1 1100 | NA | MR
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Calculation MDQ00006720080341 Appendix 14 -Table A14.4 Page 14 of 17
(CCS HX B Reduced Required Flow and Throttled CCS HX A Valve)

Table A144: To Hydraulic Gradient Discharge Structure for ERCW pumps / Cvs
uics/
Component Unit Link Reqa | U2LOCA m
- Case 400
RCP RC Dummy [na NA WA NA
lgwa RC 1A-A 1 Iesse — 6588 190 246 [A29%
[RHre RC 204 2 |e5812 — 66514 190 | 197 [w 4%
[soer re A-A 0 [ssa3ss€ - 5600 | 6474 [ 16% 1
[srwrrssp RC AA 0 [54)— 54K 200 | a6 |H2e%
[sip e 144 1 |esF2 6562 20 | 247 | NRad
|sp RC 2A-A 2 |65F6 - 65G8 220 251 P 14%
|swainer 144 0 [44A0 — 44801 4500 | 4500 [ 0%
|swainer 284 0 |4480 — 44802 4500 | 4500 [M 0%
1AA 1 m-_..szt 230 | 517 | Broken

UCC 1C-A 1 [ Saveic. o 230 | 846 | Broken
uce 2A 2 AR e 20 | 00 [ NRa
uce 2C-A 2 (B e ey | 20 | 00 | wRad
|Broke 2- 105484 2.50A — 2.5083 NA | NA | NA
rmz-msw% 2.50A — 2.5085 NA NIA NA
|§m 1-1054A-A 50A — 5083 NIA NIA NA
|Erm 1-1054C-A 50A — 5085 NA NIA NIA
[semwan P 144 0 |ap25 AP 100 | 120 [A20%
fscm wsn P 24 o |ap2s— P20 100 | 86 [$-14%
[sac anerc A 0 [sAcA1-sACA3 50 | 00 NA
[sac cyina A o [sacaz—sacas , na | o | Na
|sac Arerc 8 0 [sace1-sacez 540 | 00 | NA
[sac cyin 8 o [sacs2-sacas NA | NA | NA
|sac aerc ¢ o [sacc1—sacc22 540 | 00 NIA
[sac cyinac 0 |saccz—sacca wa | na | NA
|SAC D 0 |sAcD2-SACC.24 96.3 1211 |FA 26%
ISACAHeadm‘ 50 > 504 NA | 1211 | NA
|snv CNTMT COOLERS 2 LCVCCSUPY — 2LCVCCSUP2 | NIA NIA NA
|sT=|.v CNTMT COOLERS 2.5081 -» 2.5082 NA NA NIA
SPLY CNTMT COOLERS 5081 -» 5082 NA | o105 | N
SPLY CNTMT COOLERS LCVCCSUP1 — LCVCCSUP2 NA | 8580 | NA

4 Greater than 30% flow margin

<& Betwesn 20% and 30% flow margin

=D Between 10% and 20% flow margin

R getween 0% and 10% flow margin

ﬂ Less than 0% flow margin

Notes:

1. Case 400 considers loss of downstream dam and broken coolers.
2. Al cases consider 93% pumps.
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Calculation MDQ00006720080341 Appendix 14 -Table A14.5 Page 15 of 17
(RCP Motor Coolers Qualified, One Broken Cooler, and Throttling CCS HX A Valve)

TMA1“:TOWGMMWMNMERWWWICW .
utcs/
T P e [ V1558 ez
Case 400
esz RC 1AA 1 8602 - 66G2 120 | 190 [& 5%
lesz RC 284 182 [660.4 - 6664 120 | 126 [M 5%
MIRCIAA 1 [o7E2- 6702 10 | 165 [#50%
713 RC 2A-A 182 [o7e4 6708 10 | 128 P>iex
737 RC 1A-A 1 |e7s2 —~67G2 120 | 244 [103%
737 RC 2AA 182 [6754 ~ 67G6 100 | 14 P 1a%
ACAS AferC A 0 [s4r1 - 540t 15 | 17 P
ACAS Cylind A 0 [sr—sa0 20 23 [ 15%
BATP/AFWP RC A-A 0 |5402—54P2 60.0 842 [M 7%
CCP RC 1A-A 1 |s8D1—58D.2 25,0 05 |R 2%
CCPRC2AA 2 [SBE.2— 58F2 250 206 [P 18%
CCS Hx A-A (146) 1 |103D—19 51320 [162%
5,050.0
CCS Hx A-A (143) 1 |103—1038 00 | isolated
CCS Hx B-A (146) 2 106107 44000 44718 [M163%
CCS Hx B-A (143) 2 |108a— 1068 00 | isolsted
CCS/AFWP RC A-A 0 [seTs—55F 1020 | 1288 [A26%
CRDMC 1A-A 1 |s0H 500 1240 | 1541 | NRod
CROMC 1C-A 1 |croct —croc2 1240 | 1279 | NRad
CROMC 2A-A 2 |250H 250 1240 | NA | NRad
CROMC 2C-A 2 |2.CRDC1~2.CRDC2 1240 | NA | NRqd
CSP RC 1A-A 1 |65M2 - 65N2 280 | 322 | NRqd
(CSP RC 2A-A 2 [some - 65m4 280 | 359 [A2ew
CSS Hx 1A-A 1 |sa— 53 52000| 00 | NRqd
CSS Hx 2A-A 2 [532-Cs2A01 52000 | 54029 [43.90%
EBR RC A-A 0 |57B—55H 3000 | 3203 [M10%
|eoc 1A1-A 0 |48E1—48F 6500 | 8016 [ 23%
[E0G 1424 0 |48B1 — 48F1 8500 | 8000 PA23%
[epa 2414 o |48c1—asp 6500 | 7526 [P 16%
|eoa 2224 0 |em—a4sc3 6500 | 7685 [ 18%
|ecTs Rc A 0 |s4x2 - 54v2 100 | 183 e
LCC 1A-A 1 |50D — 50E 3060 | 3302 [M 8%
LCC 1C-A 1 |Lovect —Levec2 3060 | 3133 [X 2%
LCC 2AA 2 |2500 2508 3060 | WA | NRqd
LCC 2C-A 2 [21cvect —21cvee2 3060 | MA | NRqd
MCR RC A-A 0 [55C —55D 2400 | 4068 [f 70%
PC RC 1A-A 1 Iemz ~67N2 150 | 223 [ 4en
PC RC2A-A 2 [67TM6—+67TM8 150 182 [A21%
RBIR RC 1A-A 1 |S11E~S51.1C 300 g2 |R2r%
RBIR RC 2A-A 2 - oD 300 | 1020 | Broken
CP MAC 1-1-A 1 lgo‘:::g% 100 | 945 | NRqd
Fm MAC 1-3-A RCP3.8 — LCVCDIS1 1100 | 903 | NRqd
Iacpmz-m 1100 | WA | NRgd
|acrmc2a-A 1100 | NA | NRad
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Calculation MDQ00006720080341 Appendix 14 -Table A14.5 Page 16 of 17
(RCP Motor Coolers Qualified, One Broken Cooler, and Throttling CCS HX A Valve)

Table A14.6: To Hydrautic Gradient Discharge Structure for ERCW pumps / Cvs
: vics/
Component Unit Link Req'd mul::‘ m
Case 400
|ReP RC Dummy I NA | NA NA
[RHRP RC 1A-A 1 |osss - es58 190 | 253 [ 33%
RHRP RC 2A-A 2 [essr2—es814 190 | 201 [M6%
SDBR RC A-A 0 [ssas—sse 5600 | 8838 [V 19%
[srperreeP Rc a4 0 [sas—5ar 200 | s |[R2e%
[sip Re 144 1 Jesr2 6562 ' 20 | 263 | NRgd
Isv RC 2A-A 2 |65F6 — 65G8 220 255 P 16%
| rainer 1A ) 4500 | 4500 [¥ 0%
[swainer 24-A 0 4500 | 4500 [M 0%
UCC 1AA 1 230 | 269 | NRqd
ucC 1C-A 1 230 | 208 | NRgd
UCC 28-A 2 220 | 00 | NRad
|uce2cA 2 AG.S — SUSVCICA) 20 | 00 | NRud
|m 2-1054AA 2.50A — 2.5083 NA NA NA
Im 2-1054C-A 2.50A — 2.5085 NA A NA
Im 1-1054A-A 50A— 5083 NA NA | Na
Iam 1-1084C-A 50A — 5085 NIA NA NA
fscm wen P 14 o |apas—ap27 100 | 122 Pow
[som wan P 264 0 |aP2s_ AP0 100 | 88 [§-12%
[sac anerc 4 0 [saca1-sacas s40 | o0 NA
[sac cyina A 0 [sAcA2-sACA4 NA | NA | NA
[sac anec 8 o [sacB1-ssace22 540 | 00 NA
[sac cyinaB o [sacB2-sace4 NA | nA | wa
[sac anerc ¢ o [sacc.1—sacc2 s40 | 00 NA
[sac cyind 0 |sacc2—sacc.a NA | nA | N
[saco o [sacD2-sacc2e %3 | 1227 [A2e%
ImAum s ssea na | 1237 | wa
[spLv cNTT cooLers 2LCVCCSUP1 —2.LCVCCSUP2 | NA | NA | NA
ISFLYCNTMTCOOLERS 2.5081 > 2.5082 NA NIA NA
SPLY CNTMT COOLERS 5081 -» 5082 NA | s788 | N
SPLY CNTMT COOLERS LCVCCSUP1 — LCVCCSUP2 NA | 5315 | NA
4 Greater than 30% flow margin
& Between 20% and 30% flow margin
=D Between 10% and 20% flow margin
A Between 0% and 10% flow margin
& Less than 0% flow margin
Notes:

1. Case 400 considers loss of downstream dam and broken coolers.
2. All cases consider 93% pumps.
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ENCLOSURE 2

Attachment 4

ERCW Flow Model Mode 4 - RHR Cooling



“A Calculation Sheet - Appendix 17
Document: MDQ00006720080341 Rev.: 018 Plant: WBN/Units 1,2 Page: 1 OF 15

Subject: Essential Raw Cooling Water (ERCW) System Pressure Drop Calculation

Appendix 17 - ERCW System Configuration for High Core Decay Heat and LOCA

1.0 Purpose:

The purpose of this Appendix is to evaluate the operational mode when a unit has high core decay heat and the other
unit experiences a Loss of Cooling Accident (LOCA) during a Loss of Offsite Power (LOOP) and Loss of Train A (LoTA)
or Loss of Train B (LoTB) which address GDC 5 requirements. The high core decay heat impacts the requirements of
the Component Cooling System (CCS) heat exchangers. The evaluation considers limiting conditions with degraded
pumps, broken coolers (as applicable), discharge through the Hydraulic Gradient Discharge Structure, and loss of
downstream dam LODD (as applicable).

The following cases incorporate the flow balance test results and the associated files are stored at Filekeeper.

Case 1300: Unit 1-Hot Shutdown Modified (High Core Decay Heat), Unit 2 LOCA-RECIRC (LOOP and LoTB)

Case 1400: Unit 1-Hot Shutdown Modified (High Core Decay Heat), Unit 2 LOCA-RECIRC (LOOP and LoTA)

Case 1500: Unit 1 LOCA-RECIRC, Unit 2-Hot Shutdown Modified (High Core Decay Heat) (LOOP and LoTB)

Case 1600: Unit 1 LOCA-RECIRC, Unit 2-Hot Shutdown Modified (High Core Decay Heat) (LOOP and LoTA)

The hydraulic analyses presented in this Appendix were performed utilizing MULTIFLOW Version 1.21. MULTIFLOW is
a TVA QA computer program that has been verified and validated in the TVA QA Record Software Verification and
Validation Report. MULTIFLOW Version 1.21 is run off Windows NT Version 5.1 Service Pack 3.

2.0 Methodology / Approach:

The goal is to ensure all components served by ERCW receive their design basis flow during all modes of operation.

The limiting modes of ERCW operation selected for the flow balance are:

Unit 1 (for each train) Unit 2 (for each train)
LOCA-Recirculation ‘Hot Shutdown Modified (HSm)
Hot Shutdown Modified (HSm) LOCA-Recirculation

The modes of ERCW operation are described in Reference 1. Hot Shutdown Modified is the same as Hot Shutdown .
Case A in Section 6.5 of Reference 1. Hot Shutdown Modified is the same as Hot Shutdown except with the addition of
Spent Fuel Pool cooling. '

The general approach in developing flows during accident and degraded conditions is outlined below:

1. This Appendix uses the MULTIFLOW models established in Appendix 14 which contains the limiting conditions in
item 2 below. Appendix 14 considers the operational mode combination of a unit in Cold Shutdown and the other
in LOCA-Recirculation. Reference 1 shows the required components serviced by ERCW between Cold
Shutdown and Hot Shutdown differs by Hot Shutdown additionally requiring the CRDM coolers. This changes
the name for the MUTIFLOW model but does not change which components receive ERCW. Cold Shutdown
case provides cooling to all containment components due to the inability to readily isolate the containment
components and thus, the CRDM coolers are receiving flow which now becomes required if the CRDM coolers
are not broken.

2. These cases were executed under limiting conditions, including:

a. ERCW pumps (three (3) worst pumps in each train) performing at 93% of their factory acceptance test 19
results (applicable to all cases);

b. A lake level consistent with a “loss of downstream dam” event (applicable to cases 1300, 1400, 1500, and
1600); and,

c. Non-seismically qualified components failed and spilling ERCW water, e.g., Unit 2 Instrument Room
Chiller, Unit 1 & 2 Reactor Building Upper Compartment Coolers, Unit 2 CRDM Coolers, Unit 1 RCP Motor
Air Coolers.
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Calculation MDQ00006720080341 Appendix 17 -Table A17.2 Page 11 of 1
Table A17.2: High Core Decay Heat Load / Three ERCW pumps / CCS HX Adjusted Table A17.2: High Core Decay Heat Load / Three ERCW pumps / CCS HX
Ut HSm/ U1LOCA! ’ Ut HSm/ U1LOCA!
Component Unit Link Reqa | VLOCA °::';:' Uanem “:,;:' Component Unit Link Reqa | UVILOCA W U2 e m‘:
Case 1300 Case 1500 * | Case 1400 Case 1600
|z rRC 18-8 1 |PEN1B1.7 — PENRMDIS.1 120 317 [ 164% 303 [153% | 682’ RC1A-A 1 |esD2 — 66G2 120 209 [f* 74% 174 P 45%
|esz rC 28-8 182 |PEN2B1D.2 —AC2BDIS.13 120 192 [f* e0% 223 [f es% 692 RC 2A-A 182 ]860.4 —~68G.4 120 127 [N 6% 172 M 43%
713 RC 18-8 1 |PEN1B2.7 — PENRMDIS.3 11.0 220 [@100% 212 | 93% 713 RC 1A-A 1 |e752 - 67G2 11.0 182 [ 65% 161 I 46%
713 RC 28-8 182 (28109 —2B110 1.0 175 [ s9% 205 [@ 86% 713' RC 2A-A 182 |67E4-o8706 1.0 120 P 17% 182 [ 65%
737 RC 18-8 1 |PEN1B3.7 ~ PENRMDIS.3 120 266 122% 251 [8109% | |737RC1AA 1 |e7s2 —67G2 12.0 27.0 125% 23.1 93%
737" RC 2B-B 182 [2B119 —~2B110 12.0 133 P 1% 154 28% 737 RC 2A-A 182 |e7s4 — 67G6 100 15 PP 15% 136 [ 3%
ACAS AfterC B 0 |ACACBBDIS.5 — ACACBBDIS.6 20 22 P> 10% 22 B 10% ACAS AferC A 0 Isam ~54Q1 15 19 PR 1.8 | 20%
ACAS Cyitind B 0 |ACACBBDIS.2 —ACACBBDIS.3 15 18 PR 20% 22 [f 41% ACAS Cylind A () Im —54Q 20 26 [ 30% 23 B 1s%
BATP/AFWP RC B-B 0 |BA2BDIS.4 — AC2BDIS.4 60.0 702 B> 17% 834 [ 39% BATP/AFWP RC A-A 0 Iuoz —54P2 60.0 648 [ 8% 80.1 [f 34%
CCP RC 18-B 1 |ccpiB.7 —CCP1BS 260 322 A 29% 308 |A 23% CCP RC 1A-A 1 Isem — 58D.2 250 337 [0 3% 31 [ 2%
CCP RC 2B-B 2 |cCPRC7 — CCPRC8 250 313 [A 25% 369 [ 48% CCP RC 2A-A 2 |seE.2 - 58F2 250 209 pP2o% 349 [ 0%
CS Hx C-B (152) o [18—19 02000 6,032.0 2 52% 58386 | o CCS Hx A-A (146) 1 |103D—19 7100 HSm | 80381 Ly v 5,709.0 -
fccs ixc8 (144) o |1088—108C 3,400.0 6.003.7 fccs Hxa (143) 1 |103- 1038 4000LOCA [ g4 00
CCS Hx A-A (146) 1 |103D—19 15700 0.0 tsolated oo tsolated ﬁs Hx B-A (146) 2 |108 107 7100 HSm | 39828 Lo 12% 43578 s %
CCS Hx A-A (143) 1 |103—1038 ’ 13700 [& 0% | 1.3700 [ 0% CS Hx B-A (143) 2 |108a— 1088 4000LOCA[ 5590 32007
CCS/AFWP RC B-8 0 |CCSAFW1B.16 — CCSAFWIB.17 | 1020 1240 [R 22% 1185 [ 16% CCS/AFWP RC A-A 0 [as'rs — S5F 102.0 1426 [ 40%. 1385 |f 6%
RDMC 1B-B 1 1041 — 1001 1240 1319 [M 6% N/A NRqd | |cromc 1a-A 1 |soH — 505 1240 1501 [ 28% NA NRqd
CRDMC 1D-B 1 |crRDD1 — CRDD2 1240 1774 43% NA NRqd F;nuc 1cA 1 |crRDC1 — CRDC2 1240 1338 [N 8% NIA NRqd
|crome 28-8 2 |210H1 —» 21001 1240 NA NRqd 1758 | Broken |c_nouc 2A-A 2 |2.50H—2504 1240 NA NRqd | 1692 | Broken
[camc 20-8 2 |2.cROD1- 2.CRDD2 1240 NA NRqd 1791 | Broken RDMC 2C-A 2 |2.CRDC1-2.CRDC2 1240 NA NRgd | 147.1 | Broken
|csp RC 18-8 1 |68F9 — 68F11 28.0 313 NRqd s28 [ 89% CSP RC 1A-A 1 |esm2—e5N2 260 355 NRqd 396 M 41%
Icsp RC 28-8 2 |csPRco — CSPRCH1 26,0 391 40% 458 NRqd SP RC 2A-A 2 lssm.s — 65N4 28.0 263 |[F30% 49 NRad
|css Hx 1B-B 1 [131-284 5,200.0 0.0 NRqd | 7.048.3 [ 38% lc?s Hx 1A-A 1 |sa — 53A 5,200.0 0.0 NRad | 62376 > 20%
Icss Hx 28-8 2 |cs2Bo1 — cS2803 52000 | 53854 [M3.18% 00 NRqd Fss Hx 2A-A 2 |saz — CS2A01 52000 | 54762 [ 5% 00 NRqd
[eerrce-s o |s7B.1—57CA 3000 | 3573 [P 19% | 3417 [P 4% | [EBRRCAA o |57B—s5H 3000 3832 KA21% | 3414 B 1a%
IEDG 1818 0 |oGiBB.4—~DGIBBE 850.0 7760 P> 19% 7927 R 2% Fm 1A1-A 0 [48E1 — 46F 650.0 8879 [@ 3r% 8280 (R 27%
Fns 182-8 0 |oGiBB.2— DG1BBS 650.0 7053 |& 22% 8120 A 25% ﬁe 1A2-A 0 [4881 — 48F1 650.0 8841 [f 36% 837.0 [& 29%
evc 2818 0 |pG288.4— DG28BE es00 | 7016 [A22% | soss [ 24% | [e0G2At-A o lasct —4ep 6500 | 8120 RA2e% | 7025 B 22%
IEDG 2828 0o |pG28B.2-+DG28BS 650.0 7926 [ 2% 8388 | 29% Ige 2A2-A 0 [4em— 48C3 650.0 847.0 [f 30% 8054 [ 24%
Eers RCB-8 0 |EGT28BDIS.4 - EGT2BDISS 100 136 38% 160 [f 60% EGTSRCA-A 0 [54x2 - 54Y2 100 185 8 es% 212 [ 112%
Lcc 18-8 1 |10D1 — 10E1 308.0 3024 ﬁﬁv 1% NA NRqd IEc 1AA 1 |50D — S0E 308.0 339 P 1% N/A NRqd
LcC 10-B 1 |Lcvept —Leven2 306.0 e R 2% NA NRqd |Ec 1CA 1 |Lcveet —Lovee2 308.0 3252 6% NA NRqd
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Calculation MDQ00006720080341 Appendix 17 -Table A17.2 Page 12 of 1:
Table A17.2: High Core Decay Heat Load / Three ERCW pumps / CCS HX Adjusted Table A17.2: High Core Decay Heat Load / Thres ERCW pumps / CCS HX Adjusted
U1 HSm/ ‘vrLocal U1 HSm/ U1LOCA/
ot | o - e | SN e | | | ot | e e T K
Case 1300 Case 1500 Case 1400 Case 1600

Lcc 28-8 2 [2.1001 — 2.10E1 2060 | NA | NRqd | 3se2 [ 16% | Jcczaa 2 [2.500—2.50E 3060 NA | NRqd | 2447 [P 13%
Jcc 208 2 |2.LCVCDY — 2LCVCD2 3060 | WA | NRad | 3s4s P> 1% | fccaca 2 |aLcvect —21cvee? 306.0 NA | NRod | 3380 P> 10%
MCR RC B-8 0 |[158—15.10 2400 | 3385 [ a1% | 3202 & ar% | [MCRRCAa o [ssc—ss0 2400 | 4488 [§ % | 2811 P 17w
PC RC 18-8 1 lpcciB.7 — PcciBY 150 | 331 [@121% | 320 [#113% | [PcRC1AA 160 246 [ea% | 214 [ 43%
PC RC 28-8 2 |2B124 - 2B125 15.0 166 P 1% 194 3R 29% PC RC 2A-A 150 184 |R23% 215 [@ 43%
RBIR RC18-8 1 |riBAOn1C 300 U4 B 15% 22 | a% RBIR RC 1A-A 300 22 1B 4% 401 [ 34%
RBIR RC 28-8 2 [ w2803 200 | 1090 | Broken | 1076 | Broken | [REIRRC2A-A 300 1049 | Broken | 119.8 | Broken
RCP MAC 1-2-8 1 1:’;: = :gzs:) 1100 | 6808 | Broken | NA NRqd EP MAC 1-1-A 1100 561.8 | Broken | 00 | NRqd
Ich MAC 14-8 1 ';%';“'ﬂ':.‘:gffgs’ 1100 | 4890 | Broken | NA | NRad ﬁp MAC 13-A 1 |tRor1 — ROP32) 1100 | 5082 | Broken | NA | NRqd
[rep mac 228 A 100 | NA | NRad | 1013 | NRad | [RcPmaczt-4 2 [ 2eon 1100 | WA | NRad | 1353 | NRed
RCP MAC 24-8 2 e A 100 | NA | MRag | 1048 | WReo | [RcPmac2aa 2 2'2%":5.’1'_‘.2;%%5'31 1100 [ WA | NRoo | 1263 | NRad
RCP RC 1C-8 1 |rcric.13 — 6808 12.0 133 | NRad | 129 [ 8% | [RCPRC Dummy ﬁ NIA NIA NA NIA NIA
RHRP RC 18-8 1 |esc1e —esG17 190 | 331 [ 74% | 315 |6 66% | |RHRPRC1AA 1 [esss 6888 19.0 279 [ arw | 216 |3 20%
RHRP RC 28-8 2 |RHRPRCS — RHRPRCO.1 190 | 205 [M 8% 265 [@ 3% | |[RHRPRC2A-A 2 [ess12—ess14 19.0 203 [¥ 7% 256 |0 35%
SDBR RC B-B o |soere2—27 5600 | 6238 > 11% | 7285 |& 30% | [sDBRRCAA o [ssa3— ssE 5600 | 7323 [ 31% | esos [ 22%
SFPP/TBBP RC B-B 0 |sn=ma7 — SFPTBB9 200 349 A 20% 334 B 15% SFPP/TBBP RC A-A 0 |[544— 541 290 414 B a3% 385 [P 33%
SIP RC 18-B 1 |sis18.9—e8E10 20 | 246 | NRqd | 424 8 s3% | [sPRC1AA 1 |esF2—esG2 220 279 | NRad | 209 [ 40%
SIP RC 28-8 2 |SISPRC8 — SISPRC9 220 277 |4 26% 225 NRqd isw RC 2A-A 2 |esF6—65G8 220 258 B 17% 277 NRqd
Strainer 18-B 0 |480— 4801 4500 | 4500 [M 0% | 4500 [M 0% | |swainer1a4 0 [44A0 — 44401 4500 | 4500 [W 0% | 4500 [M 0%
Strainer 28-8 0 |4A0~4n01 4500 | 4500 [M 0% | 4500 [§ o% | [Swainer2a-A 0 [4480 — 44802 4500 | 4500 [ 0% | 4500 [9 0%
|ucc 188 1 ‘“2%‘1: ‘?gl 230 503 | Broken | 00 | NRqd | Juccian 1 |52°‘525 - %] 230 504 | Broken | 00 NRqd
Jucc 108 1 mmmm o 230 | 4900 | Broken | 00 | NRea | juccica 1 s — OVE1C.4) 230 | 1010 | Broken | 00 | NRad
jucc2ee ol e 230 | 00 | NRad | 500 | Broken | fucc2an 2 [ 230 00 | NRqd | 645 | Broken
Jucc 20 2 R 2 uevciD.4) 230 | 00 | NRed | 535 | eroken | |ucc2ca 2 |2:é$cvc\?c;3£?::§'ggyvc1c. o 230 00 | NRad | 859 [ Broken
[Broxe 1-10548-8 10A1 — 1081 NIA NIA NA | NA NA | [Broke2-1054a4 2.50A — 2.5083 NA NA NA | NA NIA
IBroko 1-1054D-8 10A1 — 1082 NIA NA NA NA WA Iam 2-1054C-A 2.60A — 2.5085 NA NA A NA NA
lzm 2-10548-8 2.10A1 — 2.1081 NA NIA NA N/A NA Fm 1-1054A-A |50 — s083 NA NA NA NIA NA
[Broke 2-10540-8 2.10A1 — 2.1082 NIA NIA NA NA NA rm 1-1064C-A |s0a — soBS NA NA NA NA NA
|som wanp 288 o [8p30—epaz 100 107 M 7% 100 [ o% | [semwshpiaa 0 |AP25-.AP27 100 135 [83s% | 138 [ %
[semwm P1B-B 0 [BP30—BP34 10.0 104 [ 4% 98 N 2% Scm Wsh P 2A-A 0 |AP25 - AP29 100 o8 & 2% 98 | 2%
[sac anerc A 0 |sAcA1- sAcA3 540 00 NA 00 NA | [sacanec A 0 |sacA1-SACA3 540 00 NIA 00 | wa

_This Page Replaced by Revision 019.



Calculation MDQ00006720080341 Appendix 17 -Table A17.2 Page 13 of 1
Table A17.2: High Core Decay Heat Load / Three ERCW pumps / CCS HX Adjusted Table A17.2: High Core Decay Hest Load | Three ERCW pumps / CCS HX Adjusted
Ut HSm/ U1LOCA/ U1 HSm/ U1LOCA/
ot | o e | SN g | e | | o | v " L e K
Case 1300 Case 1500 Case 1400 Case 1600
SAC Cylind A o [sacA2—sacAs NA NA NA NA NA | [saccyiinaa 0 [saca2—sacA4 NA NIA NA NA NIA
SAC AfterC B 0 |sacB.1— sAcB22 540 00 NA 00 na | |sacanerce o [sace1—sacez 540 00 NIA 00 NIA
[sAc cyinaB o |sAcB2— sacB4 NA NA NA NIA NA | [saccyinas o |sacaz—sace4 NA NA NA NA NA
[sac anerc ¢ o [sacc1-sacc2 540 00 NA 00 nA | [sacanercc o [sacc.1—sacc2 540 00 NIA 00 NA
[sac cyinac o [saccz-sacce NA NA NA NIA nA | [saccyinac o |sacc2—sacc4 NA NIA NIA NA NA
[saco o [sacp2-— sacce 963 | 1345 B 40% | 1287 [ 3e% | [saco o [sacp2—sAcc24 %3 1337 [ ao% | 1264 @ 31%
[sAC B Header 63M1 > 63M2 NA | 1345 | A | 1287 | WA | [sACAHesder [s0 > 50a NIA 1337 | NA | 1264 | A
SPLY CNTMT COOLERS 210B1.1  2.1081.2 NA NIA nA | et | wa | [sPLycnTMTcoOLERS 2 LCVCCSUP1 —2.CVCCSUP2 | NIA NIA NA | e114 | NA
SPLY CNTMT COOLERS 21CVCDSUP1 — 2LCVCDSUP2 | NiA NA WA | esws7 | WA | [sPLYCNTMT COOLERS 2.5081 > 2.5082 NA NA NA | 6492 | Na
[sLy cNTMT cooLERS 1081.1 - 1081.2 NA | 11151 | Na NIA NA | |sPLY CNTMT coOLERS 5081 -> 5082 NA | 10807 | A NIA NA
[sPLY cNmuT cooLers LCVCDSUP1 — LCVCDSUP2 NA | o179 | wA NIA nA | |spLy cNTMT cooLers LCVCCSUP1 — LCVCCSUP2 NIA %72 | NA NA NIA
4 Greaterthen 30% flow margin
& Between 20% and 30% fow margin
==> Between 10% and 20% flow margin
s Between 0% and 10% flow margin
l‘ Less than 0% flow margin
Notes:

1. Cases 1300, 1400, 1500, 1800 consider loss of downstream dam and broken coolers.
2. All cases consider 93% pumps.

This Page Replaced by Revision 019.
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Calculation MDQ00007020090200 Appendix 11 Page 7 of 7

Table A11.3: 90% Pumps / Train 1/2B
Case 8C - Unit 1 Case 8D - Unit 1
Case 8C - Case 8D -
Component Train Link Reqd |HSMUNIt2LOCA, [ o, ' ¢ o, |HSM/UNIt2LOCA, 1o i g 188,
C-8,28-8, Train B | o' b -0 | 18-8, 28-8, Train | op'n "L, o0
Flow (gpm) »ardi | B Flow (gpm) ‘

Cent Chr Pump 1B-B B [189 — 190 28.0] 36.2 29% 35.6 A 27%
CCP 1B-B_Lube Cooler B__|271B — 269 20.0| 238 B __19% 23.6 > 18%
CCP 1B-B Gear Cooler B_ |272 - 273 8.0| 124 T 55% 12.0 T 50%
Cent Chr Pump 28B-B B |U2189 — U2190 28.0] 35.0 A 25% 345 X 23%
CCP 2B-B_Lube Cooler B__[U2271B — U2269 20.0| 24.1 21% 239 D 20%
CCP 2B-B Gear Cooler B |U2272 — U2273 8.0| 10.9 £ 36% 10.6 ¥+ 33%
CS Pump Oil HX 1B-B B__|203 — 204 2.0| 7.3 265% 7.0 & 250%
CS Pump Oil HX 2B-B B__|U2203 —» U2204 2.0| 74 g 270% 7.2 & 260%
Radiation Monitor 180C — 180D »
O0-RE-00-123 B 2108 — 210A 6.0| 6.0 M 0% 6.0 ¥ 0%
RHR HX 1B-B B [206 — 207 50000|  5361.4 u 7% 5333.4 M 7%
RHR HX 2B-B B |u2206 — U2207 5,000.0| 5680.1 14% 5653.2 5 13%
RHR Pmp Seal Water 1B-B B [199 — 200 10.0} 14.5 45% 14.4 f  44%
RHR Pmp Seal Water 2B-B B |u2199 — U2200 10.0 13.8 @ 38% 13.6 T 36%

S! Pump 1B-B B [194 - 195 15.0| 21.8 ®  45% 21.0 0%

S| Pump 28-B B |u2194 — U2195 15.0 20.1 34% 19.4 A 20%

This page added by revision 009.
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)

LAY LXHNANGER DATA SHEET

— s o®

sepvics . GO, oLtk HX . ADENT, Jpp __T.V A
TYPE .._.._"’-.'.;..-.. L TsaFT.rEmsnclL 37,700 SHELLS, IM SERILS/MARAL, ___Gne
qiye ___EBE-TC SO. £, PLR UKIET 7,100 TEMA CLASS R
PERFOIMANCE OF UNIT
FEATION I00E DESIAN L0, F CONDITION-PASIC CONDI V10N A
P o3 CNCHANGED, BTUFIR §6.7 x 10° (Pcead.) 64.3 x 10" (Reqd.) 8Y9.8 x 10" (‘eqd.)
STACTOR] T TS (0 =TS [ O, ) (7. 0) (1.0) = T e (TG (7. 07=1T.
“OVERALL COEF ., CLEAKISTRVICE 207/49) 206/48 221/551
etu MR LCF Y T2 SHELLSIDE [ TUSESIDE | SHELLSIDE | TUBE SIDE SHELL SIDE | Tuit SIDE
IO ENTERING WATER IATER WATER WATER VIATER UATER
TOTAL FLUID, LB/HR 4,500,000 | 6,000,000 | 4,500,000 {G,000,000 6,000,000]| €,0630,CCO
LIQUID, LE/FR 5,500,000 | 6,000,000 | 4,500,000 {6,000,000 6,000,000 | &, 96,080
VAPOR, LB/IIR :
NOM-COLD'S, LB IR
VAPOR'D OR CONDENSED
| TErE, HOUT °F 116.5/95 | 85/101.1] 109.3/95 | 85/95.7 110/95 85/96.2
SPECIFIC GRAVITY -
VISCO3I TV (LIGUID). CP
CONDUCTIVITY (LIOLID) L3647 L3616 .3638 .3608 .3639 3609
PASSES l ] 1 1 1 ]
VELOZITY, FT/SEC 2.21 3.62 2.21 3.62 2.95 583
PRESSURE AT iNLET, PSI
PRESSURE DROP, +Si T, 3.8 11.4 3.8 19.7 6.4
FOULING RESISTANCE . 0005 .002 . 0005 .002 . 0605 €02
~ CONSTRUCTION OF ONE SHELL :
=4 SHELL SIDE: B TUBE SiCE
| Pr=<s., PSI _ _ DESIGN/TEST Yen/225 2007300
L SNTEWP °F 200 200 :
ASME CGDE CLASS SEC. 111, C1. 3 CSEC, 111, €1..3
CONNECTIONS IN 24 % 1504 WNRF 24" x 1505 WNRF
(SIZE & FACING)  {OUT 24T x 507 WNRF 20T x 150: WIRF
' OTHER 1" thrcaded ¢plg. vent & 1" threeded cplg-.. venr & drain
GASKET & JOINT STYLE - drain 178™ comp. sb.
CORR. ALLOWARCE 12T .125" on C.5S.
TUSE TC 1.5, JOINT ___Reller cxpanded IMPINGEMENT PLATE Vog
TURES No._ 3290 o 75 _ cuact___ 18 BY6  iengrH 6e!
SHELL 1o 8. 0" 0.D. 69.0" TUBE PITCH 9375 L0
BAFFLES cross Tvpe .11 spACIG . 80-0" ___ rongTyre_ ML
WEIGHT - LDS, EMPTY. 145.000... FuLt 246,000 _ _ _ __ BUNDLE _
PART MATERIAL THEAIN. PART i MATCRIAL THK T
TURES AL-6X ss-67€_FW.,M L0he |75 . FIXED SAG16-70 3.0
SHELL. SAGT0=70 .5 T.S.- FLOATING - -~
| SHELL COVLi == CROSS I3/ T L E C.S. -5
CHANNEL SAG16-70 625 | 1CNG BAFFIE -- -~
CHANNEL COVER | SASTGL=70 LS onien
TEMARKS ___(I) f1here are no tubos in windows o e e e e — -
. () (‘c,ndutmn ¥ qoverns i decign_ _ __ __ ol -
’ Sy JOSEPILOAT CORP. « prp pears: Noj_ s oriv |_ena | e
~'l,u 2500 BROADWAY  po0634-01-0 B T ey Gt S IhA A Mo omerior
eer 170s  CAMDEWN, b J, 03104 P00635-01-0  f—ur

17..



EAT EXHARNGER DAG

A SHLEET

SERVICE &

—TOHTFOMMNT TOCTER

108

SO.FT.PER SHELL

NT.

TYPE
<izZe

CSQUFT. PO UNIT

Jou
SHELLS, IN STRICS/PARAL.
TLMA CLASS

-~

PERFONMANC

£ OF UNIT’

LVPERATION L0DE

coupITION B

CONDITION C

ConpiITION O

T T EXCHANGED, BTUMR

52.9 » 10° (Read.)

147.6 x 10° (Rcqd.)

59.9 % 10

U (Rend.)

T, JFACI0R) LT

(n.8)(1.0)(1.0)=11.4h

{26.9)(1.0) (1.0)=28.9

(L1.6) (1.0) (1.0} 11.6

OVERALL COLF., CLEANISTRVICE
g1U x MR Tx FT2

206/hub

208/5%

05

206/4L87

SHELL SIDE | TUCE SIDE

SHELL S10%

TUBE 510E

SHELL SIDE

TUiL SIDE

FLUID ENTERING

WATER WATER

VATER

VATER

VATER

WATLER

TOTAL FLUID, LB/HR

4,500,000 | 6,000,000

4,500,090

6,000,000

4,500,000

6,000,000

LIOUID, LE/HR

4,500,000 | 6,000,000

4,500,020

6,000,000

4,500,000

6,0C0,0C0

VAPOR, LB/HR

NON-COND'S, LC/HR

VAPOR'D OR COWDENSED

TEMP, 11I/OUT °F

106.8/95 | 85/93.6

ih2.9/110

§5/109.6

108.3/95

SPECIFIC GRAVITY

VISCOSITY {LICUID), CP

CONDUCTIVITY {LiGuUiD)

PASSES

NY] —

1

VELOCITY, FT/SEC

1
3.62

2.22

2.20

" PRESSURE AT INLET, PSI

PRESSURE DROP, PSI

11.4 3.80

11.2

1.4

FOULING RESISTANCE

.0005 .002

. 0005

.0005

.002

~
f
rd

CONSTRUCTION OF CNE SHELL

TUBE SIDE

P ., PSI. _ DESIGN/TEST

SHELL SIDE

DL..GN TEMP °F

ASME CODE CLASS

CONNECTIONS 1IN

(SI1ZE & FACING) ouT

QTHER

GASKET & JOINT STYLE

CORR. ALLO\WANCE

TUBE TO 1.S. JOINT

TUBES NO.

0.D. —— GUAGE

0.D.

IMPINGEMENT PLATE

LENGTH

SHELL 1.D.
BAFFLES

WEIGHT - L0S. EMPTY

CROSS TYPL

FULL

SPACING.

_TUBE PITCH

: LONG TYPE
BUNDOLE

PART

MATLRIAL

THKN.

PARY

MATERIAL

THN IR

TUBES

T.S.-FIXED

SHELL

T.8. - FLOATING

SHELL COVER

CROSS BALELE

CHANNEL

LONG BAFIE LE

CHANKNLEL COVER

oTHER

“MARKS

e e it Gt mre  Swes eme  Gmae o

et Gme G mevn  Swmrw

P Gt e e mece  wmen  Gan G

0  emmm e m—

Gt SPaEe  Cwmy Gt e Gtk  Gnen G Gy G mtman S S S

cm—— amn e Gt GO Gn e Gt Sean  Gvse et e e e —— S

LSY 1254

JOSCPI C AT CORP,
2500 BROADWAY

CAMDCN, N. J. 08104




C/«C'\

IEAT EXHANGIR DATA SUCLET

SERVICE - IDENT. JOB
TYPE SQ. FT. PER GHLLL SHELLS, IN GERILS/PARAL,
~ZE SQ. FT. PER UMY TEMA CLASS

PERFORMANCE OF UNIT

UrERATION MODE CoNDITION E CONDITI0N G
T TEXCHANGLD, BTU/HR 37.9 x 10° (Reqd.) 69.9 x 10° (Reaqd.)
L. JFACTOR) - &2 1 [(9.57(1.0)(1.0)=9.5 O2.7y00.0Y(h.0)=12.7

OVERALL COEF ., CLEAN/SCRVICC 1917410 1857382

eTU x HR VT FT2 SHELL SIDC | TUBE SIDE | SHELL SIDE | TUBE SIDE SHELL SIDE | TUEE SIDE
FLUID ENTERING WATER WATER VIATCR VATER. '
TOTAL FLUID, LB/HR L, 500,000 Iy, 000,000 | 3,000,000 |4,000,000

LIQUID, LB/HR 4,500,030 | 4,000,000 | 3,000,0C0 (4,000,000

VAPOR, LB/HR

WNON-CGND'S. LB/IR

VAPOR’D OR CONDENSED

TEWP, INJOUT °F 103.h/95 | 85/94,5 118.3/95 | 85/102.5

SPECIFIC GRAVITY

VISCOSITY (LIQU!D), CP

CCLCUCTIVITY (L!2U1D)

PASSES 1 ) ] 1

VELOCITY, FT/SEC 2.20 2.4} 1.46 2. 42

PRESSURE AT IMLET, PSI

PRESSURE DROP, P'SI 11.40 1.80 5.2 1.8

"FOULING RESISTANCE ,00C5 . 002 . 0005 .002

= CONSTRUCTIOI OF OWE SKELL

) SHELL SIDC TUBE SIDE

P° 3., PSI_ _ DESIGN/TEST

Do..GN TEMP °F

ASME CODE CLASS

i

CONNECTIONS IN
(SIZE & FACING) ouT
OTHER

GASKET & JOIMNT STYLE

CORR. ALLOWANCE

TUBE TO T.S. JOINT

IMPINGEMENT PLATE

l“‘-'a; \

€ST 1700

2500 BROADWAY
CAMDLN, N.

J. 08104

TUBES NO. 0.D. GUAGE LENGTH

SHELL I.D. 0.D. TUBE PITCH A QO

BAFFLES CROSS VYPE "SPACING ; LONG TYPE

WEIGHT - L8S. EMPTY FULL BUNDLE
PART MATERIAL THKAIN. PART MATERIAL THI AT,

TUGES T.S.-FIXED

SHELL .S, ELOATING

SHLLL COVELR COSS BATT LE

CHANNEL 1LONG BAFFLE

CHANNEL COVER OTHER

CMARKS __ o o e - o e -

. JOSEP OAT CORP. NO ISSUC DATE ENG AP

-






