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CP 13324 replaces the analog based Westinghouse 7300 Nuclear Steam Supply System (NSSS) with a
digital Emerson Ovation Distributed Control System (DCS). The change impacts the PFSSD analysis.
Changes to Calculation XX-E-013 are included in this CCN. Markups are attached.

Calculation Appendix 1 Page 20

Revise per attached markup to describe the operation of the pressurizer PORYV controls.

Calculation Appendix 1 Pages 21 and 22

Revise per attached markup to describe the operation of the normal spray valves.

Calculation Appendix 1 Page 22

Revise per attached markup to describe that the PFSSD design of the pressurizer heaters is not affected.

Calculation Appendix 3

Revise per the attached markup.
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RELAY DESCRIPTION COMMENT
62XBB03 Pressurizer PORYV Block Valve If relay energized, BBHV8000A will open
BBHV8000A Auxiliary Relay
62XBB04 Pressurizer PORV Block Valve If relay energized, BBHV8000B will open
BBHV8000B Auxiliary Relay
K713 Pressurizer High Pressure Train A If relay energized, BBPCV0455A will open
K713 Pressurizer High Pressure Train B If relay energized, BBPCV0456A will open
BB007 Pressurizer PORV BBPCV0455A Two Auxiliary relay contacts in series must
Contactor Panel be closed to initiate closing four contacts in
series to open BBPCV0455A

The Ovation system uses 4-signal verification from all four pressurizer pressure channels, with the 2nd highest pressure input
selected as the validated signal. Two separate four-channel signal selection schemes in separate Ovation drops are used to
develop the actuation signals for the PORVs, one for BBPCV0455A and one for BBPCV0456A. A hot short, open circuit or
short to ground on a single input channel will result in the signal failing either high or low. If it fails to the lowest setting there is
no impact on PFSSD because the PORVs will remain closed. If it fails to the highest setting, there is no impact because the
Ovation system will continue to use the 2nd highest input. If the Ovation system senses a failed input, the control logic will
change from 2nd highest to an average of the two highest inputs. PORV BBPCV0455A opens when validated pressure equals
or exceeds 100 psig over setpoint (2335 psig) and closes when pressure returns to 80 psig over setpoint. PORV
BBPCV0456A opens when the validated pressure exceeds 2335 psig and closes when pressure reduces to 2327 psig.

Fire damage to two or more input channels would have to occur at the exact same time and fail to the exact same value, but
not exceed the maximum 10V value, in order for the Ovation system to consider them valid and signal the PORVs to open.
This is not considered a credible scenario and is not considered possible in the fire area analysis.

CAdUSITTy d TdpPia ucuredst [T MU o Pressurc Wil COUTT 1€alu iU oIy mrure Cure.

Four pressurizer pressure transmitters feed signals to the pressurizer pressure and level control system as
well as the reactor protection system (RPS). The signals from the pressure transmitters perform the following
functions applicable to PFSSD:

e Trips the reactor on 2 of 4 high pressure at 2385 psig and/or BBPCV0456A on high pressure

The reactor trip signals and block valve close signals are not specifically discussed in the fire area analyses
because, with the reactor tripped and the block valves closed, the desired PFSSD condition is achieved. A
spurious safety injection signal (SIS) complicates PFSSD so the fire area analysis document (E-1F9910)
addresses areas where spurious low pressurizer pressure SIS can occur. Spurious signals from the
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pressurizer pressure control system could cause one or both pressurizer PORVs to open, which is not desired
for PFSSD. Therefore, these pressure signals are evaluated in the fire area analysis document (E-1F9910).

2. RCS Cooldown Rate Control: RCS cooldown rate control includes prevention of uncontrolled RCS cooldown
and controlling RCS cooldown rate during decay heat removal.

a. Uncontrolled RCS Cooldown: Main steam components that could initiate uncontrolled RCS cooldown are
controlled (isolated). Control of these main steam components (steam generator atmospheric relief valves,
MSIVs and MSIV bypass valves) is described in the reactivity control function discussion.

b. Control of RCS Cooldown Rate: Main steam components (steam generator atmospheric relief valves) used
to control RCS cooldown are described in the decay heat removal function discussion.

Main steam line pressure transmitters provide a steam line pressure input signal to the safety injection circuits.
Safety injection complicates control of the reactivity control function (excessive cooldown inserts positive
reactivity), reactor makeup function (pressurizer level may not be maintained within indicating range) and decay
heat removal (excessive cooldown rate). Safety injection is controlled by either preventing safety injection
actuation (protecting Sl input signals and/or opening safety injection pump breakers to prevent safety injection
pumps from running). Consequently, the following steam line pressure transmitters are included in the post fire
safe shutdown design:

COMPONENT DESCRIPTION
ABPT0514 Steam Generator A Steamline Pressure Transmitter
ABPT0515 Steam Generator A Steamline Pressure Transmitter
ABPT0516 Steam Generator A Steamline Pressure Transmitter
ABPT0524 Steam Generator B Steamline Pressure Transmitter
ABPT0525 Steam Generator B Steamline Pressure Transmitter
ABPT0526 Steam Generator B Steamline Pressure Transmitter
ABPT0534 Steam Generator C Steamline Pressure Transmitter
ABPT0535 Steam Generator C Steamline Pressure Transmitter
ABPT0536 Steam Generator C Steamline Pressure Transmitter
ABPT0544 Steam Generator D Steamline Pressure Transmitter
ABPT0545 Steam Generator D Steamline Pressure Transmitter
ABPT0546 Steam Generator D Steamline Pressure Transmitter

3. Normal and Auxiliary Pressurizer Spray: Another element required to assure RCS pressure control functions
are available is control of normal and auxiliary pressurizer spray. Because normal pressurizer spray relies
upon the pressure differential between the surge line connection in the Loop 4 hot leg and the spray line

The pressurizer normal spray valves operate off a signal from the Ovation pressure control system. This system uses four-channel
signal validation and selection to diagnose the need for pressurizer spray actuation. Whereas the previous analog Westinghouse 7300
NSSS system used a selector switch to select the two pressure channels used for control, the new Ovation system continuously
receives input from all four pressure channels (BBPT0455, BBPT0456, BBPT0457 and BBPT0458). The use of four-channel signal
validation and selection allows the control system to automatically remove failed or problematic inputs before control system
disturbances can develop. This normally results in the 2nd highest pressure channel being selected for the pressure control function.
This four-channel validation is an advantage to PFSSD because a spurious signal on one channel will not result in a failed open spray
valve.

KAV0201 is also included in the PFSSD design in the evént KAFV0029 is affected by the fire. Therefore,
pressurizer normal spray valves BBPCV0455B and BBPCV0455C and associated cables and components are
included in the PFSSDA to evaluate whether the spray valves will spuriously open

—
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he pressurizer normal spray valves (BBPCV0455B and BBPCV0455C) operate off a signal from the
pressurizerpressure control system. The pressurizer pressure master controller (BBPK0455A)reCeives a
signal from eitherBBPT0455 or BBPT0457, depending on the position of the pressure channel selector switch
(BBPS0455F). The normratposition of the switch has BBPT0455 selected. SwiterBBPS0455F is connected to
relay cards in panel RP047. LosSofpower to the relay cards will causethe switch to revert to the
BBPT0455/BBPT0456 position. If BBPT0455.is affected by the fire; operators can switch to BBPT0457 only if
power to the relay cards is available. Therefore, power te-RP047 is included in the PFSSD analysis.

Upon increasing pressure in the pressurizeras determined by the master controller, the spray valves open to

compensate for the pressure increase. At Wolf Creek, one set of pressurizérbackup heaters is normally

maintained energized. ThisCauses the master controller output to increase as pressure-goes up. This output

results in the pressufizer spray valves opening to compensate for the heat input to the pressurizer. The end

result is RE€S fluid from the spray lines continually mixing in the pressurizer, maintaining the boric acid~and
hermical concentrations equal to the RCS.

Pressurizer auxiliary spray valve BGHV8145 is not included in the post fire safe shutdown design because
alternative and redundant means are available to prevent auxiliary spray. The pressurizer auxiliary spray tap is
on the charging line downstream of the regenerative heat exchanger. Therefore, isolation of the normal
charging line will prevent auxiliary pressurizer spray. In OFN RP-017, normal charging is isolated by closing
BG8402B. For fires outside the control room, normal charging is isolated by closing either BGHV8105 or
BGHV8106. However, in one fire area (A-24), it may not be possible to close valves BGHV8105 and
BGHV8106 because these valves are located in fire area A-24 and a fire could damage the power cables. See
fire area A-24 analysis in E-1F9910 for further discussion about this configuration.

4. Pressurizer Heaters: Pressurizer heaters are not credited in the redundant post fire safe shutdown design (10
CFR 50, Appendix R, Section 111.G.2 areas). Calculation WCNOC-CP-002 is a thermal hydraulic transient
analysis for the Wolf Creek plant for various fire scenarios. The pressurizer heaters were modeled on or off for
each scenario to determine worse case effect. Based on the results, operation or maloperation of the
pressurizer heaters had no adverse impact on PFSSD. Any minimal impact could be offset by available
PFSSD equipment. Therefore, the pressurizer heaters are not included in the PFSSD analysis.

The backup group B pressurizer heaters are credited in the alternative post fire safe shutdown design (10 CFR
50, Appendix R, Section I11.G.3 areas). Procedure OFN RP-017 has operators maintain pressurizer pressure
within acceptable parameters. This is done by cycling the backup group B heaters on and off as necessary.
Calculation SA-08-006 assumes the pressurizer backup group B heaters are controlled in OFN RP-017 within
11.5 minutes following reactor trip. The backup group B heaters are isolated from the control room using
RPHIS0003 on panel RP118B. Hand switch BBHIS0052B controls the position of incoming PG22 feeder
breaker PG2201 from auxiliary shutdown panel RP118B. Bus PG22 is the power distribution bus for the
backup group B heaters. Bus PG22 is fed from NB0208. These components are included in the alternative
PFSSD design.

5. Pressurizer Prﬁ,Zl,ure Indication: Pressurizer pressure indication is included in the PFSSD design to provide
operators with a way of diagnosing an open PORV/block valve flow path or spurious pressurizer spray. The
following préssurizer pressure indicators are included.

COMPONENT DESCRIPTION
BBPI0455A Pressurizer Pressure Indicator
BBPI0456 Pressurizer Pressure Indicator
BBP10457 Pressurizer Pressure Indicator
BBP10458 Pressurizer Pressure Indicator

The PFSSD design of the pressurizer heaters is not affected by the new Ovation NSSS Distributed
Control System (DCS).
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OVERVIEW (PURPOSE AND SCOPE):

The PFSSD interface with the NSSS includes certain functions that could cause spurious operation of the pressurizer
Power Operated Relief Valves (PORVs), pressurizer normal spray valves and letdown isolation valves. For PFSSD, these
valves are required to be closed. Proper identification of credited PFSSD power sources and components also included in
scope.

CRUCIAL AREAS:

1. The PFSSD interface with the NSSS includes certain functions that could cause spurious operation of the pressurizer
Power Operated Relief Valves (PORVs), pressurizer normal spray valves and letdown isolation valves. For PFSSD,
these valves are required to be closed.

2. PFSSD credited power source identification and configuration.

3. PFSSD components identification and attributes.




FORM APF 05F-001-01, REV. 06 PAGE 2 OF 3

CALCULATION VERIFICATION REPORT DOCUMENT NO. XX-E-013-004-CN008 REV.N/A

ALTERNATE OR INDEPENDENT ITEMS USED FOR VERIFICATION:
WIP-E-15000-067-BT-1

WIP-E-1F9301-005-A-1

WIP-E-1F9304-002-A-1

WIP-E-1F9421-007-A-1

WIP-E-1F9422C-003-A-1

WIP-E-1F9424E-006-A-1

WIP-E-1F9910-016-A-1

Nk wb e~




FORM APF 05F-001-01, REV. 06

PAGE 3 OF 3

CALCULATION VERIFICATION REPORT DOCUMENT NO. XX-E-013-004-CN008 REV.N/A

COMMENTS:

ORIGINATOR’S RESPONSE:

1. Appendix 1 p22. Following sounds unresolved, why not
include the evaluation determination here? E-1F9910 impact
will/should address this.

"SLIM stations included in the PFSSD design to evaluate
whether they can be used to close spray valves if spuriously
open"

This is regard to Operator interface to the normal pressurizer
Small Loop Interface Modules (SLIM) BBPK0455B &
BBPKO0455C. Final E-1F9910 evaluation determined fire area
needed to rely on need for SLIMS to close spray valves,
thereofore BBPK0455B & BBPK0455C were removed as
PFSSD components.

Resolved as noted in originator’s comments.

2. Appendix 3, p114 - PN031002 located in Room 3501, Fire
Area C-21 (Lower Spreader) inside distibution panel PN310.
Likewise PN041001 in room 3801, Area C-22.

Agreed. Corrected.

3.

CONCLUSIONS:

Comments adequately address. CCN provides sufficient technically
justification for the determination that the 7300 Controls upgrade
is not adverse to PFSSD, including closure assurance of Pressurizer
Power Operated Relief Valves (PORVs), pressurizer normal spray
valves and letdown isolation wvalves. The population of required
PEFSSD components is sufficiently addressed.



