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Cc: Hearn, Peter; KOWALSKI David (AREVA); ROMINE Judy (AREVA)
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Martin (Marty) C. Bryan

U.S. EPR Design Certification Licensing Manager
AREVA NP Inc.

Tel: (434) 832-3016

702 561-3528 cell

Martin.Bryan.ext@areva.com

From: KOWALSKI David (RS/NB)

Sent: Friday, August 27, 2010 1:05 PM

To: BRYAN Martin (External RS/NB)

Cc: BALLARD Bob (EP/PE); CONNELL Kevin (EP/PP); HUDDLESTON Stephen (EP/PE); BROUGHTON Ronnie (EP/PE);
GARDNER Darrell (RS/NB); MCINTYRE Brian (RS/NB); SLOAN Sandra (RS/NB)

Subject: DRAFT RESPONSES FOR FSAR Chapter 9 Weekly NRC Telecon

Importance: High

Marty:

Please transmit to Getachew Tesfaye the attached partial set of DRAFT responses

to RAI 417 questions. This response will be discussed at next week's (8/31/10)

FSAR Chapter 9 Weekly Telecon/GoToMeeting with the NRC. This is the second submittal
of this DRAFT response and it reflects the incorporation of NRC reviewer comments. To
facilitate the review of this response, AREVA has also provided a summary description
explaining how each comment is addressed.

Attached are the following DRAFT response(s):

e Response to RAT 417 - Question 09.02.02-118.
» Response to RAT 417 - Question 09.02.02-118 - Summary of Comment Resolution

Note that this DRAFT response has not been through the final Licensing review/approval
process; nor does it reflect technical editing.

Please call me if you have any questions. Thanks.



David J. Kowalski, P.E.

Principal Engineer
New Plants Regulatory Affairs

AREVA NP Inc.
An AREVA and Siemens company

7207 1BM Drive, Mail Code CLT-2A
Charlotte, NC 28262

Phone: 704-805-2590
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Fax: 704-805-2675
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Request for Additional Information No. 417(4741), Revision 0
6/8/2010

U. S. EPR Standard Design Certification
AREVA NP Inc.
Docket No. 52-020
SRP Section: 09.02.02 - Reactor Auxiliary Cooling Water Systems
Application Section: 9.2.2

QUESTIONS for Balance of Plant Branch 1 (AP1000/EPR Projects) (SBPA)

09.02.02-118

Follow-up to RAI 334, Question 9.2.2-66 and RAI 174, Question 9.2.2-17:

The staff’s review of the applicant’s response and found that the FSAR markup was
incomplete in that it did not fully address the basis and requirements for the special
single failure requirements applied for RCP Thermal Barrier Cooling. AREVA is
requested to expand the proposed FSAR markup to address at least the following key
points:

a. Since all four RCP thermal barriers are cooled by one of two common headers,
describe the maintaining of this configuration by train separation. Failure-modes
and effects analysis have not been provided in the FSAR for any CCWS active
failures, in particular the common thermal barrier cooling headers. Single failure
includes, but not limited to, operator errors, spurious activation of a valve
operator and loss of a cooling water pump.

b. To clarify, SRP 9.2.2, Section lll, part 6 states that the SAR description
information, P&IDs, CWS drawings, and failure-modes and effects analysis are
reviewed by the primary review organization for whether essential portions of the
system function following design-basis accidents, assuming a concurrent single
active component failure. The applicant should incorporate this information into
the FSAR.

c. In addition, this intrusion of air from the surge tank or failures of CCWS users
should also be considered into the failure-modes and effects analysis base on
operating experience at St. Luice (LER3352010001R0), from October 16, 2008.



Response to Question 09.02.02-118:

a.

FSAR Impact:

Refer to the Response to RAI 406 Question 9.2.2-114 for information related to the
RCP thermal barrier Containment Isolation Valve interlock function. A review of the
CCWS confirmed the Failure Modes and Effects. This information will be added to
Section 9.2.2 of the U.S EPR FSAR.

Refer to the response to RAI 417, Question 9.2.2-118, Part (a) above.

The CCWS FMEA is included in the Response to Part (a) of RAlI 417, Question
9.2.2-118. To prevent air intrusion and vortexing in the CCWS surge tanks, a
minimum submergence of the tank discharge line will be maintained in accordance
with ANSI/HI 9.8-1998. The MIN4 setpoint at which the CCWS pump trips will be
equal to the minimum submergence depth. A review of St. Lucie LER-2010-00,
Docket Number 05000335 revealed that the St. Lucie Unit 1 CCWS system observed
air intrusion from the connection to a containment instrument air compressor due to a
failed check valve. The CCWS system for the U.S. EPR has no connection to the
compressed air system therefore there is no chance of air intrusion from compressed
air. All portions of the CCWS will be maintained pressure positive to avoid sucking
air in through packing.

U.S. EPR FSAR Section 9.2.2 will be revised as described in the response and indicated on the

enclosed markup.



U.S. EPR FINAL SAFETY ANALYSIS REPORT

9.2.2.6.1.5

9.2.2.6.1.6

9.2.2.7

Additional Control Features and Interlocks

Each CCWS pump is interlocked with its associated LHSI/RHR HX supply valve so
that when the pump is stopped the supply valve closes, following a delay to allow
for pump coast down. This action prevents potential leakage of the CCWS into the
SIS train.

In the event of a pump low flow condition, the associated LHSI HX isolation valve
automatically opens to provide a minimum flow path for CCWS pump protection.
In the event of a pump high flow condition, the FPCS HX outlet flow control valve
is closed to its minimum opening mechanical stop position to reduce the CCWS
flow rate and to maintain normal pump operation.

The CCWS surge tanks are instrumented with level indication and graduated level
control and equipment protection set points designated from lowest to highest
level (MIN4, MIN3, MIN2, MIN1, MAX1, MAX2, MAX3 and MAX4). A CCWS
train can operate continuously so long as the water level in its surge tank is
maintained between MIN1 and MAXI. 7

Detection of increasing radiation in the CCWS from the CVCS HP coolers
indicates leakage and triggers automatic isolation of the affected CVCS HP cooler
via motor-operated valves (KBA11/12 AA001/003) in the CVCS. Leakage of
reactor coolant into the CCWS from such users as the LHSI HXs is also indicated
by increasing radiation in the CCWS and prompts isolation of the user. Only-the-

diod aiqG Y o5 8 - aato a 018

failedusers:

Manual or automatic actuation of a CCWS pump automatically actuates the
corresponding ESWS pump.

RCP Thermal Barrier Temperature Monitoring

The return temperature from each RCP thermal barrier is continuously monitored in
the MCR using temperature elements in the outlet of each thermal barrier as indicated
in Figure 9.2.2-2, Sheets 3, and 4 and Figure 9.2.2-3, Sheets 3 and 4. High temperature

indication initiates an alarm in the MCR

References
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2.

ASME Boiler and Pressure Vessel Code, Section III: “Rules for Construction of
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of Mechanical Engineers, 2004,

ANSI/ASME B31.1-2004, “Power Piping,” The American Society of Mechanical
Engineers, 2004.

ASME Boiler and Pressure Vessel Code, Section VIII: “Rules for Construction of
Pressure Vessels,” The American Society of Mechanical Engineers, 2004.

Tier 2

Revision 3—Interim Page 8.2-50



RAI'417,Q 9.2.2-118
9.2.2.7 CCWS Failure Modes and Effects Analysis

A Failure Modes and Effects Analysis (FMEA) for the Component Cooling Water
System is provided in Table 9.2.2-7.

Mission Success Criteria for the Component Cooling Water System:

1) Following a Design Basis Event: Any two CCWS supply trains operating,
with supply to the associated SIS/RHR loads, supply to at least one set of
Common 1.A/2.A Fuel Pool Cooling loads and supply to the Safety-
Related loads (RCP Thermal Barriers, CVCS pump motor coolers, CVCS
letdown HP cooler, Water Cooled Division of the Safety Chilled Water
System) on at least on set of Common 1.B/2.B operating loads.

2) During Normal Power Operation (NPO): At least one CCWS supply train
operating for each pair of common Fuel Pool Cooling and common
operating loads (one CCW train carrying the Common 1.A and Common
1.B loads and one CCW train carrying the Common 2.A and 2.B loads).

Operating procedures included in the FMEA table for the CCWS will be
developed by the COL applicant.



RAI 417; Q 9.2.2-118 FSAR Insert

Table 9.2.2-7 — Component Cooling Water System - Failure Modes and Effects Analysis

Component Identifier Component Function Failure Mode Fallur_e Failure Effect Mission Success Comments / Actions
Name Mechanism
Prime mover to provide 1) Mission Success Criteria are met.
cooling water flow through In normal power operation (NPO), loss of
system piping of respective ) one CCW train leaves: . .
KAA10 AP001 train. 82?NC1CW pu;npfdoes_ not _T_tr?_rt, talgng 01?15 3 of 4 CCW trains operable, CCWfs‘);]stefm |scdce;\|’g‘ne_d tot allbow
CAA rain out of service. This renders the : one of the four rains to be
CCW Pump KAA:238 ﬁgggl A call " associated SIS/RHR train and the i ii:/igoc[::mg .H)( sperable bl taken out of service for maintenance
SU}OTT".Ca ty stasr_te ?? i associated Essential Service Water trains arging Pumps operable during NPO while retaining full flow to
KAA40 AP001 afety Injection Signal to align ineffective. 2 CVCS Letdown HP Coolt.ers operable all Common (1/2) A/B loads.
fCCW trains ‘:’ ;elr-”'_(";?th?at 2 SCWS Water Cooled Chillers operable
rom associate rains X
CCW supplying flow to RCP thermal
for DBA cooldown. barriers
Some DBA scenarios, such as those
involving a SB LOCA with a LOOP,
may result in a loss of CCW flow to
the RCP thermal barriers AND a loss
of CVCS flow to RCP seals.
Fails to start | Mechanical, 2) Mission Success Criteria are met.
on demand Electrical, With one CCW train out for maintenance, The loss of one common header a
1&C plant shutdown may result due to

If a CCW train is already out of service for
maintenance, and CCW pump fails to start
in complementary CCW ftrain, then only
one side of the CCW system (two CCW
trains) is operational.

failure of complementary CCW train
during/after a DBA leaves at minimum:

2 CCW trains operable on one side of the
plant,

1 SFP Cooling HX operable

1 SCWS Water Cooled Chiller operable

1 CVCS charging pump operable

1 CVCS letdown HP cooler operable, and
CCW able to supply flow to all RCP thermal
barriers — but may require operator
action to restore cooling flow.

loss of cooling for bearing lube oil
and motor air coolers for two RCPs.

Operating procedures should
require shifting RCP thermal
barrier source and operating CVCS
charging pump to the side of the
plant with two operable CCW
trains before a CCW train is
secured for maintenance on the
other side.

47) and 48) below discuss RCP
thermal barrier cooling related to a
LOOP with a single failure of an EDG
or LOOP with a valve single failure




Cor;‘\ponent Identifier Component Function Failure Mode Fallurg Failure Effect Mission Success Comments / Actions
ame Mechanism
3) Mission Success Criteria are met.
One CCW pump fails while in service. If one CCW pump is lost while running with
In NPO, loss of the CCW pump and/or loss | plant in NPO, the Automatic Backup
of flow in the Common ‘B’ loop served by Switchover Sequence switches operation
that pump initiate an Automatic Backup to the complementary CCW pump and
Switchover Sequence (ABSS). The restores cooling flow to Common ‘B’
sequence automatically: operating loads. Thermal inertia provides
Closes all supply and return switchover delay window for operators to manually
Fails while Mechanical, | isolation valves in the affected CCW train. | restore cooling flow to the Common ‘A
running Electrical Opens the Common ‘B’ loop supply and loads. .
return switchover isolation valves on the 3 of 4 CCW trains operable,
complementary CCW train. 2 SFP Cooling HX operable (may require
Opens the SIS/RHR HX CCW inlet flow operator action to restore flow)
control valve on the complementary train. | 2 CVCS Charging Pumps operable
Starts the complementary CCW pump, 2 SCWS Water Cooled Chillers operable
restoring flow to the Common ‘B’ operating | 2 CVCS Letdown HP Coolers operable
loads on that side of the plant. CCW maintains flow to RCP thermal
barriers
If a CCW train is already out of service for
maintenance, and failure occurs to
Sggﬂﬁ mve;lferrtfcl’o;\)nz%ir%i N Fails while Mechanical, gz:gt?::]e!fgs%gvovf%ugw rs’r;gztlgut both 4) Mission Success Criteria are met.
KAA10 APOOT sygerg piping of respecﬂve running Electrical CCW trains on other side remain operable. Results bounded by 2) above.
train. Identical to DBA case for pump fails to
CCW Pump | KAA20 APOOT | - cal don SIS start.
(Continued) | KAA30 APgo1 | Automatically started on — —
signal to align CCW trains to 5) Mission Success Criteria are met.
KAA40 AP0O1 remove heat from associated Pump remains running, but can be isolated | Plant/system conditions permitted stopping | Affected CCW train will be out of
LHSI trains for DBA Fails to stop | Electrical, from Common (1/2) A/B loops and allowed | the affected CCW pump before it failed in service until maintenance resolves
cooldown. on demand 1&C to recirculate flow through the associated RUN. Therefore, pump can be isolated electrical / 1&C fault that kept pump
SIS/RHR HX until de-energized. from the Common (1/2) A/B loads without running.
impact on the plant.
6) Mission Success Criteria are met.
With one CCW train out for maintenance, Affected CCW train may be isolated,
) loss of a single CCW heat exchanger in but could remain in service if plant
KAA10 AC001 Rejects heétss\(’:m CCWf CCW Surge tank level on affected train another train leaves two trains qperable, conditions necessitate
CCW Heat KAA20 AC001 ‘sr);snt:fr:rt& UHS system for Qé:t:/?/ 1:2:(“{:: Mechanlical lowers; possibly initiating makeup flow from alr;itable to carry at least one side of the
Exchangers | KAA30 AC001 ESW HC-. ) ;)'his -event is bounded by 2) above A tube rupture in the CCWS heat
KAA40 ACO01 ESW inventory increases. because the affected CCW HX can chhz_anger with CCWS and ESWS
" . : . oth in standby mode would lead to
continue to provide partial cooling and the leakage from the CCWS into ESWS
water inventory in the affected CCW train
can be made up.




Cor;‘\::"r;ent Identifier Component Function Failure Mode MeFt:ar:I;jl:;m Failure Effect Mission Success Comments / Actions
Tube rupture: Mechanical Not Credible: CCW design pressure (175 psig) > ESW design pressure (100 psig); CCW nominal pump discharge pressure
ESW to CCW (87psig) > ESW required pump head (75 psig)
7) Mission Success Criteria are met.
With one CCW train out for maintenance,
loss of a single CCW heat exchanger in
another train leaves two trains operable,
Loss of heat sink for CCW (and for systems | and able to carry at least one side of the
which are heat source to CCW). plant.
Loss of ESW Mechanical, Design separation of ESW trains limits This event is bounded by 2) above A_ﬁected CCW trair_1 may ;_)rovide heat
cooling flow Electrical, credible failures to those affecting a single | because the affected CCW HX can sink for a finite pelnod of time after
1&C CCW train. Final effect is similar to loss of | continue to provide partial cooling until the | loss of ESW cooling flow.
a CCW pump for the same train, but ESW temperature in the affected CCW HX
proceeds over a longer period of time. rises above the CCW inlet temperature. By
engineering judgment, the time delay for
loss of CCW cooling in a train is longer for
loss of heat sink flow than for loss of a
CCW pump.
8) Mission Success Criteria are met.
Design condition is allowed mode 1, with With one CCW train out for maintenance,
no CCW service to Common heat loads. loss of minimum CCW temperature control
L - CCW train operation temperatures below in another train does not prevent heat
CCW Heat KAA10 AA112 mﬁ:nfg;rmelglf";gmogiw Mechanical. | the 59°F minimum may result in maximum transfer to CCW system. At least three Operator may be able to return
Exchanger KAA20 AA112 o egin to increas-e b );ss Fails to Open Electricafa’ thermal stress (one thermal fatigue cycle) CCW trains remain operable, including the | affected train to normal temperature
Bypass KAAZD AAT12 | ghe g O e oy PN | 2o |to LHSIRHR HX heat transfer surface if | affected train. range by shifting some Common loop
Valves KAA40 AA112 Exchanger RCS flow through LHSI/RHR HX initiates However, the affected CCW train may loads to the affected train.
9 for SB LOCA. Calculation of thermal experience a thermal fatigue cycle affecting
stresses in LHSI/RHR HX is not explicitly the service life of the LHSI/RHR HX heat
cited for this case. transfer interface.
9) Mission Success Criteria are met.
Design condition is allowed mode 6, with a | With one CCW train out for maintenance,
single CCW train providing flow to loss of maximum CCW temperature control
o ) associated SIS/RHR loop and both sets of | in one train leaves two trains operable with
Maintains maximum CCW . Common loop heat loads. ability to carry loads on at least one side of Operator may be able to return
temperature of 100.4°F by Mechanical, CCW train o i t t b the plant affected train to normal temperature
closing to reduce or stop Fails to Close | Electrical, peration at temperature above . plant. . range by splitting some of the
the 100.4°F maximum limits the heat This event is bounded by 2) above
bypass flow around CCW 1&C A Common loop loads to another CCW

Heat Exchanger

removal from various loads on service.
The effect is similar to, but less severe
than, the loss of a CCW pump.

CCW HX maximum design temp is 225°F

because the heat load on the affected train
may be restored by splitting the Common
loops so that some loads are carried by the
complementary CCW train.

train.




Cor;‘\::"r;ent Identifier Component Function Failure Mode MeFt:ar:I;jl:;m Failure Effect Mission Success Comments / Actions
Maintains CCW temperature
between minimum of 59.0°F 10) Mission Success Criteria are met.
and maximum of 100.4°F by Fails in Mechanical, | CCW heat exchanger bypass control valve | Results bounded by 8) above for valve
opening and closing to Intermediate | Electrical, failure in intermediate position is bounded failure to move more OPEN.
increase or reduce bypass Position 1&C by failure to OPEN or CLOSE on demand. | Results bounded by 9) above for valve
flow around the CCW heat failure to move more CLOSED.
exchanger
Monitor CCW HX Outlet . 11) Mission Success Criteria are met.
CCW Heat KAA10/20/30/40 " . Control system uses input from three CCW - ) h
Exchanger temperature for adjustment of | Spurious . HX Outlet temperature sensors to preclude | YVith one CCW train out for maintenance,
CT893 associated CCW Heat High Electrical, : f - loss of one CCW HX Outlet temperature
Outlet a spurious signal from one failed sensor A
CT894 Exchanger Bypass Valve to 1&C ! sensor has no effect on CCW train
Temperature trol CCW Heat Exch from causing change to CCW HX Bypass L M .
Sensors CT895 control eal Exchanger - Valve position. operability. Three CCW trains, including
outlet temperature. Spurious Low the affected train, remain operable.
SB LOCA from RCS (via LHSI) to CCW Operator action to assess indications
may occur during normal or DBA cooldown. H‘;gsb)el nekctessca(;ywto identify LHSI
SB LOCA not credible during NPO A - leak to .
because LHSIRHR in standby, and not 12) Mission Success Criteria are met. | o i of sensors rules out single
pressurized. }Nillthron? Solg\/gg;”:_&“itnfor rmna:ntr:n:?ce, failure of any one sensor preventing
Rising level in CCW Surge tank on affected (?Ck\JNet;in during/after a B%Aplsavgs :{y detection of LHSI (RCS) leak to
train (KAAIO CL0O94/CLO99/CL598). mimimum: ccw.
isi . Some DBA scenarios, such as those
JING10 AC001 Transfers_ heat from RCS to Rising CCW LHSI/RHR Hereturn ) 2 CCW trains operable on one side of the involing & SB LOGA without 2
SIS/RHR CCW during normal (RHR) Tube rupture: temperature on affected train (KAAi2 g -
JNG20 AC001 ’ plant, LOOP, may result in a loss of CCW
Heat ING30 AG001 and DBA (LHSI) cooldowns. | LHSI (RCS) | Mechanical | CT555). 1 SFP Cooling HX operable flow to the RCP thermal barriers AND
Exch i Risi W HX inl I
xchangers ING40 ACO0T In standby during normal leak to CCW ising CC inlet/outlet temperatures 1 SCWS Water Cooled Chiller operable 2 loss of VS flow to RCP seals.

power operation.

on affected train (KAAI0 CT092/CT090).
Activity detected in CCW pump
recirculation line (KAAIO CR001).

No SIS or Cl signal if initiates as accident
during cooldown, no heat loads are shed.
If single failure following LB LOCA or other
SB LOCA during NPO, SIS and Cl signals
actuate shedding of some heat loads.

1 CVCS charging pump operable

1 CVCS letdown HP cooler operable, and
CCW able to supply flow to all RCP thermal
barriers — but may require operator
action to restore cooling flow.

Operating procedures should
require shifting RCP thermal
barrier source and operating CVCS
charging pump to the side of the
plant with two operable CCW
trains before a CCW train is
secured for maintenance on the
other side.




Cor;‘\::"r;ent Identifier Component Function Failure Mode MeFt:ar:I;jl:;m Failure Effect Mission Success Comments / Actions
Potential for CCW leak to LHSI/RHR when
CCW is running, with flow through Affected CCW train can continue to
LHSI/RHR HX for CCW pump flow supply Common loop loads without
protection, and LHSI/RHR in standby. 13) Mission Success Criteria are met constraint.
CCW dilutes RCS in the affected With one CCW train out for maimenanc-e Operator can stop potential CCW
Tube rupture: LHSI/RHR train, but does not immediately CCW to LHSIRHR train leak does NOT ! leakage into LHSI/RHR by closing the
CCW leak to | Mechanical | affect RCS because RCS pressure . " SIS/RHR Heat Exchanger CCW
RCS prevents backflow from LHSI/RHR. require affected CCW train be ta_lken out .Df Supply Isolation Valve on the affected
However, a subsequent reactivity service. At Ieas? three CCW trams.remaln train (CCW system pressure seats
excursion may occur when flow is initiated operable, including the affected train. check valve KAAiIO AA011
in the affected LHSI/RHR train. downstream of the affected
CCW surge tank level decreasing on LHSI/RHR HX).
affected train.
14) Mission Success Criteria are met.
With one CCW train out for maintenance,
Protects the associated CCW failure of a SIS/RHR HX CCW Supply
pump from approaching Affected CCW pump runs at/near shutoff Iso_latlon_ Valve in complementary CCW
SISIRHR shutoff head during low flow head, with low flow in CCW train and :]rqg;r_\r:ur?:g/aﬁer a DBA leaves at In event that low CCW flow pump
Heat KAA12 AAQ05 | conditions by providing a flow _ risking damage to pump and motor. inimum: ) protection feature fails, operator can
Exchanger KAA22 AAQ05 | Path through the SIS/RHR Mechanical, | Without operator intervention, pump may 2 CCW trains operable on one side of the take remote manual action to place
CCW Supply | KAA32 AAGOS HX. Fails to Open | Electrical, eventually be lost. Because affected train plant, ! additional Common !opp Ioad‘slon the
Isolation KAAL2 AAODS Automatically opened on SIS 1&C appr&_);ch‘eS shutoff head, low ﬂqw ! 1 SFP Cooling HX operable affected pump, providing addltlonal
Valves signal to align available CCW condition implies that CCW cooling function | 1 SCWS Water Cooled Chiller operable flow paths to move pump operating

trains to remove heat from
associated LHSI trains for
DBA cooldown.

has been lost even while pump may still be
running.

1 CVCS charging pump operable

1 CVCS letdown HP cooler operable, and
CCW able to supply flow to all RCP thermal
barriers — but may require operator
action to restore cooling flow.

point away from shutoff head.




Cor;‘\::"r;ent Identifier Component Function Failure Mode MeFt:ar:I;jl:;m Failure Effect Mission Success Comments / Actions
SIS/RHR HX CCW Supply Isolation Valve
closure is precautionary; it provides added
Normally closed when means of protection in the UNLIKELY
associatyed LHSI pump is not event that a leak develops at the heat 15) Mission Success Criteria are met.
SIS/RHR R reven‘; m"enﬁal transfer interface in the SIS/RHR HX. ) ¢ -
Heat KAAI2 ABODS | ROg e et | LHSURHR train must be in standby and | With one COW train aleady outfor
Exchanger KAA22 AA0OS LHSI/RHR Mechanical, | associated CCW must be on service for Cm:g'\?vesna"ﬁe'l allu;e OV Ie 1o close |
COW Supply | o AAGOS Automaticz;\lly closed by time | 21810 Close | Electrical, | potential CCW leak to LHSI/RHR to occur. anomer”":;r\" df)‘;: ;\?ST Er"eeve‘r’“ctgze n
Isolation X . |
Val KAA42 AA005 | delay after CCW pump is 1&C No immediate effect on RCS because in affected train from performing any safety
@ ve§ secured to prevent potential standby, LHSI/RHR train does not have function. At least three CCW trains remain
(Continued) RCS dilution if CCW leaks to sufficient pressure to inject info RCS. operable, including the affected train.
LHSI/RHR However, dilution could cause a ’
) subsequent reactivity transient when
LHSI/RHR flow is initiated from affected
train during normal or DBA cooldown.
16) Mission Success Criteria are met.
With one CCW train out for maintenance,
failure of a LHSI/RHR Pump Seal Water
Loss of CCW supply to a LHSI/RHR pump N N
sealwater cooler will cause steady Coolelr cew Sugpé{,\;solgnon Valve in ‘T:
elevation of sealwater temperatures and comp! emlj-iné?/gHR f tralntlt"o OLPSQIY;;R
eventual loss of the pump seals, resulting ﬁr)«(e\_/er:; frocted Lb—?gl/llgHRet !
. in a SBLOCA at the affected LHSI/RHR In the affected rain, '
LHSI Pump Open when respective LHSI effectively removing that heat transfer train | In event that the LHSI/RHR Pump
pump seal and loss of the LHSI pump. Y 9
2/3 Seal pump is in operation to Mechani : 3 . from service during/after a DBA. This Seal Water Cooler CCW Supply
; ; lechanical, | Since the LHSI/RHR pump is normally in - " ; ) -

Water Cooler | KAA22 AA013 provide cooling for LHSI " X " leaves at minimum: isolation valve fails to open, the
CCW Supply | KAA32 AA013 ump 2/3 seal water when Fails to Open | Electrical, standby, and only required for normal i i operator can secure the affected
_Supply pump &/ P 1&C cooldown (reactor already shutdown and 2 CCW trains operable on one side of the P ’

Isolation respective pump is in SBLOCA primarily a contamination source | Plant, LHSI/RHR pump and continue
Valve operation. P Y cooldown with remaining assets.

in the safeguards building of the affected
train) or for DBA cooldown (reactor
shutdown and LHSI/RHR seal SBLOCA is
a complication to a more serious event) this
is not a controlling event.

1 SFP Cooling HX operable

1 SCWS Water Cooled Chiller operable

1 CVCS charging pump operable

1 CVCS letdown HP cooler operable, and
CCW able to supply flow to all RCP thermal
barriers — but may require operator
action to restore cooling flow.




Component Identifier Component Function Failure Mode Fallurg Failure Effect Mission Success Comments / Actions
Name Mechanism
LHSI/RHR Pgmp Seal Water Qooler ccw 17) Mission Success Criteria are met.
Supply Isolation Valve closure is With one CCW train already out for
Closed when respective LHSI precautionary; it provides added means of maintenance, failure of theySISIRHR HX
pump is not in operation to Mechanical protection in the UNLIKELY event that a CCW Supp! Ylsolation Valve to close in
prevent potential LHSI (RCS) Fails to Close | Electrical * | leak develops at the heat transfer interface another t‘r)apir)\(does NOT prevent the
dilution from CCW in event of ’ in the Seal Water Cooler. y pre
: 1&C . affected train from performing any safety
a Seal Water cooler failure A leak in the Seal Water Cooler when the function. At least three CCW trains remain
(tube leak) LHSI/RHR pump is in standby could result - : "
S N operable, including the affected train.
in dilution of the static RCS volume present Bounded by 15) ab
in the associated LHSI/RHR pump header. ounded by 15) above.
. . 18) Mission Success Criteria are met.
Open to provide CCW cooling With one CCW train out for maintenance,
fSk'J:"";'O CI‘?mTO”dU'A/Z‘A) failure of one Common SFP Cooling o )
KAA10 AN033 cooing foads. Failure of ONE Common SFP Cooling (1.A/2.A) supply or return switchover Operator action is required to restore
KAA20 AA033 Closed to prevent CCW switchover isolation valve (Supply or isolation valve to OPEN in the SFP cooling, since the Automatic
KAA30 AA033 cooling flow to Common pPly complementary CCW train prevents CCW | Back-Up Switchover Sequence does
" Return) to OPEN on demand prevents the 4 A
Common KAA40 AA033 (1.A/2.A) SFP cooling loads. _ affected CCW train from providing cooling | oW to the SFP cooling loads from one side not actuate these valves.
SFP Cooling | (Supply) Interlocked to prevent both Mechanical, flow to the Common SFP cooling (1.A/2.A) of the plant. This leaves at minimum: Given the thermal inertia of the SFP,
Switchover CCW trains from providing Fails to Open | Electrical, loads 3 CCW trains operable, including the immediate action is not required; the
Isolation KAA10 AA032 | flow to Common (1.A/2.A) 1&C ; - affected train delay time available before operator
. IF the complementary CCW train is 7 ; N RGN
Valves KAA20 AA032 SFP cqollng loads at the operable, that train can supply cooling flow | 1 SFP Cooling HX operable action is required varies with initial
KAA30 AA032 same time. . . SFP temperature and decay heat
. to Common SFP cooling (1.A/2.A) loads 2 CVCS charging pump operable .
KAAO AAD32 | Fast-acting (<10 seconds) to that have temporarily lost CCW supply. | 2 SCWS Water cooled chillers operable | Lo imPosed by the spent fuel stored
(Return) minimize interruption of . P in the pool.
cooling flow to Common 2 CVCS letdown HP cooler operable, and
(1.A/2.A) during switchover. CCW supplying flow to all RCP thermal
barriers.
19) Mission Success Criteria are met.
With one CCW train out for maintenance,
failure of one Common SFP Cooling
. : (1.A/2.A) supply or return switchover
Failure of ONE Common SFP Cooling isolation valve in the complementary train
switchover isolation valve (Supply or to CLOSE does not prevent that train from
‘ Return) to CLOSE on demand prevents providing cooling flow to those loads. This
Mechanical, | transfer of cooling supply to the leaves at minimum:
Fails to Close | Electrical, complementary CCW train. 3 CCW trains operable, including the
1&C IF the affected CCW train is otherwise affected train

operable, that train may continue to supply
cooling flow to Common SFP cooling
(1.A/2.A) loads.

2 SFP Cooling HX operable

2 SCWS Water cooled chillers operable
2 CVCS charging pump operable

2 CVCS letdown HP cooler operable, and
CCW supplying flow to all RCP thermal
barriers.




Component Identifier Component Function Failure Mode Fallurg Failure Effect Mission Success Comments / Actions
Name Mechanism
. } 20) Mission Success Criteria are met.
Interlﬁck prevelnts operlung the Ior;]comflfng With one CCW train out for maintenance.
switchover isolation valves until the off- p N !
Fails in Mechanical, | going isolation valves are closed. Valve failure of one Common SFP Cooling
. X . N X " " (1.A/2.A) supply or return switchover
Intermediate | Electrical, failure in an intermediate position may isolation valve in the complementary train
Position 1&C reduce CCW flow to the affected Common to CLOSE does not preve?ﬂ that traiyn from
SFP Cooling (1.A/2.A) loads, but still allows providing cooling flow to those loads
some flow from the affected CCW train. :
Bounded by 18) above.
CCW leakage into SFP still provides 21.) Mission Succgss Criteria.are met.
cooling, but reduces CCW inventory from Wlth one CCW train out fo.r maintenance,
the CCW surge tank for CCW train on failure of a Fuel _Pool (_300“”9 Heat Operator cannot stop leakage by
service. Exchanger on either side of the plant switching Common (1.A/2.A) supply
Fuel Pool Heat transfer CCW leakage increases SFP water leaves at minimum: to complementary CCW train.
Cooling HX FAK10 AC001 Transfers heat from Spent interface Mechanical inventory, but dilutes SFP boron 3 CCW trains operable, Operator can stop leakage by shifting
12 9 FAK20 AC001 Fuel Pool to CCW failure: CCW concentration. 1 SFP Cooling HX operable operation to the redundant FPC HX.
leaks to FAK CCW nominal operating pressure (87 psig) | 2 CVCS charging pump operable Operator can isolate leakage by
> FPC nominal shutoff head pressure (61 | 2 SCWS Water cooled chillers operable directing manual isolation of CCW
psig). Therefore, leakage continues until 2 CVCS letdown HP cooler operable, and | Supply/return to affected FPC HX.
CCW flow is isolated from affected Fuel CCW supply to all RCP thermal barriers
Pool Cooling HX. (capable from either side of the plant)
Fuel Pool Operator action to jog valve Mechdfital Failure of a Fuel Pool Cooling HX CCW
Cooling HX KAB10 AA134 closed protects CCW pump echanical, | Flow Control Valve to OPEN prevents i I
1/2 CCW KABZg AA1 24 from approaching runout (high | Fails to Open | Electrical, cooling flow through the associated Fuel 2R2) MI:SSbIO" 3“;;?52510":”&‘ are met.
Flow Control flow) conditions by reducing 1&C Pool Cooling Heat Exchanger from either of esults bounded by 21) above.
Valve CCW flow through the Fuel the CCW trains for that side of the plant.
Pool Cooling HX. 23) Mission Success Criteria are met.
With one CCW train out for maintenance,
failure of the Fuel Pool Cooling HX Flow Excess CCW flow demand is only a
Control Valve to close prevents only the problem when a single CCW train is
m:fzf'fr:g::jeggfv‘::a'ﬁ‘d“_l‘fmg I(;g\y:sﬂ::v n supplying ALL cooling loads on one
Mechanical, | Failure of a Fuel Pool Cooling HX CCW minimum: ’ Isfldte of tf;e plaljtt)l(altlowedd mog?:S\)ll
Fails to Close | Electrical, Flow Control Valve to CLOSE prevents 3 CCW trains operable, f ! |sthno pr;]s;l ’e: olr; ufec i
1&C desired reduction to CCW train flow. ow through the Fuel Pool Gooling

2 SFP Cooling HX operable

2 SCWS Water cooled chillers operable
2 CVCS charging pump operable

2 CVCS letdown HP cooler operable, and

CCW supplying flow to all RCP thermal
barriers.

HX on service, operator can reduce
CCW flow by realigning the loads
carried by the operating and available
CCW trains.




Component Identifier Component Function Failure Mode Fallurg Failure Effect Mission Success Comments / Actions
Name Mechanism
Failure of a Fuel Pool Cooling HX CCW
Flow Control Valve in an intermediate 24) Mission Success Criteria are met
. it till all rtial W li .
Fails in Mechanical, | £o° {ﬁ;‘oﬁéhﬁh{;"fﬁgaj f;,% L i | Results bounded by 22) above for valve
Intermediate | Electrical, providing some reduction to that éCW flow failure to move more OPEN.
osition 18C This scenario is bounded by the scenarios Fﬁsuhst bounded by 25’&8%‘2’; for valve
in which the valve fails to fully OPEN or ailure to move more :
CLOSE.
25) Mission Success Criteria are met.
With one CCW train out for maintenance,
failure of CCW pump in the complementary
p . train is bounded by 2) above and leaves at
m‘;’;';?;:gﬂo’;:ggg:gw’ low Fails tq Affected CCW pump will approach shutoff | minimum:
KAA10 CF053 opens KAA12/22/32/42 ;Iecognlzde_tl_ow head cc_)n_dltlons, with low flow in associated | 2 CCW trains operable on one side of the
COWPUMP | KAA20 CFO53 | AAODS to increase CCW flow; | tyry """ | Mecharical, SOW piping aT4ggnseg@ant g’sst."f g |Pent
ow KAA30 CF053 high flow signal prompts . 1&C coaling to loads on service. - Lontinued 1 SFP Cooling HX operable
Instrument a Fails to operation near shutoff head can result in N
KAA40 CF053 operator action to close generate low pump overheating, eventually causing loss 1 SCWS Water Cooled Chiller operable
EACS\} (f)|/02\2 AA134 to reduce flow signal of the CCW train. 1 CVCS charging pump operable
. 1 CVCS letdown HP cooler operable, and
CCW able to supply flow to all RCP thermal
barriers — but may require operator
action to restore cooling flow.
Fails t i
r:closgr?ize Affected CCW pump will approach run-out
high flow conditions, with high flow in associated 26) Mission Success Criteria are met.
condition OR Mechanical, | CCW piping. Continued operation near Result 25) ab d bound ld
Fails to 1&C pump run-out can result in damage to byezl;l :bzsze as 25) above and bounde

generate high
flow signal

pump and motor, eventually causing loss of
the CCW train.




Component Identifier Component Function Failure Mode Fallurg Failure Effect Mission Success Comments / Actions
Name Mechanism
27) Mission Success Criteria are met. Operator action to reduce CCW flow
With one CCW train out for maintenance, | to the FPC HX will not clear the
spurious high flow signal from the CCW spurious alarm signal, which may be
Pump Flow Instrument for the initial indication that the signal is
complementary train prompts operator to spurious. Review of relevant plant
act to reduce CCW flow to the FPC HX. parameters will corroborate
This leaves at minimum: determination.
Spuric_)us high 1&C Alarms in control room to prompt Operator | 3 CCW trains operable (one with spurious | If all CCW trains are operable, the
flow signal to take action to reduce FPC flow. high flow signal), affected CCW train may be taken out
2 SFP Cooling HX operable of servicg f_or maintenance; if one
2 CVCS charging pump operable CCW train is already out for
A maintenance, operators may
2 SCWS Water Cooled Chillers operable continue to operate the train with the
2 CVCS letdown HP cooler operable, and spurious alarm but must exercise
CCW supplying flow to all RCP thermal increased vigilance in monitoring
barriers. associated plant conditions.
28.) Mission Succgss Criterialare met. Operator vigilance to identify flow
With one CCW train out for maintenance, signals that are not chronologically
) spurious low flow signal from the CCW correlated to operations that realign
) Opens SIS/RHR HX QCW Supply Isolation | Pump Flow Inslrument for thg CCW system configuration may help
Monitors CCW pump flow; low Valve on affected train. complementary train automatically opens | recognize spurious low CCW flow
flow signal automatically If affected CCW train was carrying both the associated SIS/RHR HX CCW Supply signals.
CCW Pump | KAAT0 CFOS3 | gpens KAA12/22/32/42 sets of Common cooling loads (allowed Isolation Valve. This leaves at minimum: -
. X . N N Operator action may be necessary to
Flow KAA20 CF053 AA005 to increase CCW flow; | Spurious low 1&C mode 5) then the spurious low flow signal | 3 CCW trains operable (one with spurious mitigate unwarranted automatic
Instrument KAA30 CF053 high flow signal prompts flow signal may cause automatic realignment to low flow signal) N
X d : gnal), response to spurious low CCW flow
(Continued) | KAA40 CF053 | operator action to close allowed mode 6, which can then cause a | 5 SEp Cooling HX operable

KAB10/20 AA134 to reduce
CCW flow.

valid high flow condition in the affected
train that may be masked by the
spurious low flow signal.

2 CVCS charging pump operable
2 SCWS Water Cooled Chillers operable
2 CVCS letdown HP cooler operable, and

CCW supplying flow to all RCP thermal
barriers.

signals.

SPF thermal inertia provides margin
for operation with reduced FPC HX
flow until Operator recognizes and
counteracts the spurious low CCW
flow signal.




Cor;‘\ponent Identifier Component Function Failure Mode Fallurg Failure Effect Mission Success Comments / Actions
ame Mechanism
29) Mission Success Criteria are met.
) . With one CCW train out for maintenance,
Open to provide CCW cooling failure of one Common Operating Load
flow to Common (1.8/2.6) Failure of ONE Common Operating Load (1.B/2.B) supply or return switchover
KAA10 AA006 operating loads. (1.B/2.B) B switchover isolation valve isolation valve to OPEN in the
KAA20 AA006 | Closed to prevent CCW (Supply or Return) to OPEN on demand complementary CCW train prevents CCW
Common KIS0 AR00B | cooling flow to Common prevents the affected CCW train from flow to the Common Operating Loads on
Operating KAA40 AADOG | (1.B/2.B) operating loads. - providing cooling flow to the Common one side of the plant. This leaves at
Load Cooling (Supply) Interlocked to prevent both . Mech’flnlcal, Operating Loads (1.8/2.B) B. minimum:
Switchover CCW trains from providing Fails to Open | Electrical, IF the complementary CCW train is 3 CCW trains operable, including affected
Isolation KAA10 AA010 | flow to Common (1.B/2.B) 18C operable, then the Automatic Backup train
Valves KAA20 AAO10 | operating loads at the same Switchover Sequence will act to restore 2 SFP Cooling HX operable
KAAS0 AAD10 time. . cooling flow to the Common Operating 1 SCWS Water Cooled Chiller operable
KRAA'AO AA010 | Fast-acting (<10 seconds) to Loads (1.B/2.B) B | that have temporarily 1 CVCS charging pump operable
(Return) minimize interruption of lost CCW supply. 1 CVCS letd HP I bl "
cooling flow to Common etdown cooler operable, an
(1.B/2.B) during switchover. CCW able to supply flow to all RCP thermal
barriers — but may require operator
action to restore cooling flow.
. . 30) Mission Success Criteria are met.
Open to provide CCW cooling With one CCW train out for maintenance,
KAA10 AA0D6 flow 'o, Common (1.B/2.B) failure of one Common Operating Load
KAA20 AAQDG | OPerating loads. (1.B/2.B) supply or return switchover
KAA30 AA006 Closed to prevent CCW Failure of ONE Common Operating Load isolation valve in the complementary train
Commpn KAA40 AA0O6 cooling flow to Common (1.B/2.B) switchover isolation valve (Supply | to CLOSE does not prevent that train from
Operating (Supply) (1.B/2.B) operating loads. ) or Return) to CLOSE on demand prevents | providing cooling flow to those loads. This
Load Cooling Interlocked to prevent both Mechanical, | transfer of cooling supply to the leaves at minimum:
Switchover KAA10 AAO10 CCW trains from providing Fails to Close | Electrical, complementary CCW train. 3 CCW trains operable, including affected
Isolation KAAZ0 AAD1Q | flow to Common (1.B/2.B) 1&C IF the affected CCW train is otherwise train
Valves KAA30 AAO1Q | Operating loads at the same operable, that train may continue to supply | 5 SFP Cooling HX operable
(Continued) KAA40 AA010 time. cooling flow to Common Operating Loads 2 CVCS chargi bl
Fast-acting (<10 seconds) to (1.B/2.B). cnarging pump op.era ©
(Return) 2 SCWS Water Cooled Chillers operable

minimize interruption of
cooling flow to Common
(1.B/2.B) during switchover.

2 CVCS letdown HP cooler operable, and
CCW supplying flow to all RCP thermal
barriers.




Component Identifier Component Function Failure Mode Fallurg Failure Effect Mission Success Comments / Actions
Name Mechanism
31_) Mission Succgss Criteria.are met. If RCP thermal barrier cooling flow is
Wlth one CCW train out for ma_lntenance, initially aligned to the common
failure of one Common Opergtmg Load header with one CCWS train
(1.B/2.B) supply or return switchover available, no operator action is
Interlock prevents opening the oncoming isolation valve in the two trains supplying required to transfer thermal barrier
switchover isolation valves until the off- the opposite Common Header leaves at cooling to the other common header
Fails in Mechanical, | going isolation valves are closed. Valve minimum: that has a failed switchover valve.
Intermediate | Electrical, failure in an intermediate position may 3 CCW trains operable If RCP thermal barrier cooling flow is
Position 1&C reduce CCW flow to the affected Common | 1 SFP Cooling HX operable initially aligned to the common
Operating Loads (1.B/2.B), but still allows 1 SCWS Water Cooled Chiller operable header with two CCWS trains
some flow from the affected CCW train. 1 CVCS charging pump operable avz_ailable and the common header
1 CVCS letdown HP cooler operable, and SW_'tChfo‘_’Ie' valve for one of th_ﬁse two
CCW able to supply flow to all RCP thermal ;;am,srezlts(; ﬁZirsaf;ortEg:ﬁglvga E’Zr
barriers — but may require operator co?)lljiln to the othe: common h;;der
action to restore cooling flow. 9 :
32) Mission Success Criteria are met.
If any ONE of these containment isolation | with one CCW train out for maintenance,
valves fails to OPEN, then CCW cooling failure of one Containment Isolation valve
cannot be provided to the Containment in the supply or return lines to the
Ventilation coolers (KLA61 AC001/003 and | Containment Ventilation coolers and the
KLA63 AC003/004) or to the primary RCS drain cooler does not further constrain
Containment | KAB40 AA0O1 . effluent heat exchanger (KTA10 AC001). any safety-related cooling loads. This
i Mechanical, ini -
Isolation (CCW Supply . p > | In NPO, these valves are normally open, leaves at minimum:
Valves in Outer CIV) Normally open, automatically | Fails to Open | Electrical, léul may be cs;cleld to tesgilor?eragili;y of 3 CCW trains operable, including affected
CcCcw closed to prevent potential 1&C ontainment Isolation. Although the train X
Supply/Retur KAB4O AAO12 release of radioactive material equipment is NOT relied upon for mitigation i Check v_alve KAB40 AAO02 provides
(CCW Return " p " 2 SFP Cooling HX operable second isolation valve on CCW
nto Inner CIV) from containment. Actuated of DBAs, failure to restore cooling to 2 CVCS charging pump operable Supply line (Inner CIV)
Containment by Containment Isolation — containment ventilation after valve testing 2 SCWS W. Cooled Chill ol pply
Ventilation KAB40 AA006 Stage 1 signal. would likely initiate unplanned outage for ater Coole illers operable
and RCS (CCW Return repairs to preserve EQ margins for 2 CVCS letdown HP cooler operable, and
Drain coolers | Outer CIV) equipment inside containment. CCW supplying flow to all RCP thermal
barriers.
If any ONE of these containment isolation
Mechanical, | valves fails to CLOSE, the containment 33) Mission Success Criteria are met.
Fails to Close | Electrical, isolation function is fulfilled by the Results bounded by 32) above.
1&C redundant containment isolation valve on

the supply or return side.
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34) Mission Success Criteria are met.
With one CCW train out for maintenance,
failure of one Containment Isolation valve
in the supply or return lines to the RCP
motor and oil coolers (four coolers each
KAB60 AAO13 If any ONE of these containment isolz.ation RCP) and to the CVCS letdown HP Cooler
Containment | KAB70 AA013 valves fails to OPEN, then CCW cooling does not further constrain any other safety-
lsolation (CCW Supply Mechanical, 'C_I?”r?(; be P"‘Wgedlto tf}lggyﬁ%'i‘g%g? related cooling loads. This leaves at
Valves in Outar GIV) Normally open, automatically | Fails to Open | Electrical, orlgto th':\slzlrji':us (:I?o(:gr(and oil coolers for) minimum: . . "
CCW cooling | KAB60 AA018 closed to prevent release of 1&C RCPs 1/2/3/4 on the affected side of the 3 (_:CW trains operable, including affected | check valves KAB60 AA014 and
Supply/Retur | KAB70 AA018 radioactive material from plant. train ‘ KAB70 AA014 provide second
nto CVCS (CCW Return containment. Actuated by In NPO, these valves are normally open 2 SFP Cooling HX operable isolation valve on respective CCW
HP Cooler Inner CIV) Containment Isolation — Stage ’ % 2 SCWS Water Cooled Chillers operable Supply lines (Inner CIV)
1/2 and to KAB60 AA019 | 2 signal. 2 CVCS charging pump operable
RCP 1/2/3/4 | KAB70 AA019 1 CVCS letdown HP cooler operable, and
motor coolers | (CCW Return CCW supplying flow to all RCP thermal
Outer CIV) barriers.
. If any ONE of these containment isolation
. Mechgnlcal, yalve§ Tals 'O.CLQSE’ _the containment 35) Mission Success Criteria are met.
Fails to Close | Electrical, isolation function is fulfilled by the
1&C redundant containment isolation valve on | Results bounded by 34) above.
the supply or return side.
During NPO, nominal pressure at CVCS L o
letdown HP Cooler, 2250 psia >> CCW 36) Mission Success Criteria are met.
i i With one CCW train out for maintenance,
;yé?:n desian pressure, 190 psia. failure of a CVCS letdown HP Cooler CCW relief valves KAB60/70 AA191
leakage into CCW at CVCS letdown CCW side of CVCS letdown
HP Cooler will increase CCW temperature, | Supported by the by complementary CCW protect ! ctdow
Tube flow, activity, and surge tank level. train during/after a DBA is bounded by 2) | HP Cooler from over pressurization
CVCS Protects coolant purification Rupture: ! ! above and leaves at minimum: by the CVCS (RCS) leak to CCW.
letdown High | KBA11 AC001 equipment from thermal CVCSs M q In the event of an RCS laak to COW at the 3 CCW trains operabl The CVCS letdown HP Cooler can be
A lechanical | CVCS letdown HP Cooler, CCW outlet flow perable, -
Pressure KBA12 AC001 damage by cooling RCS letdown d by KAB60/70 CFO’SO 4 CCW 2 SFP Cooling HX operable manually isolated from the RCP
coolers 1/2 letdown flow (RCS) leaks sensed by an ) motor and oil coolers served by the
to CCW activity sensed by KAB60/70 CR002 2 SCWS Water Cooled Chillers operable same Common Operating Loop

automatically generate signals that close
the CVCS isolation valves for the cooler.
Since isolation occurs on the CVCS side,
the CCW cooling flow to RCP motor and oil
coolers continues uninterrupted.

2 CVCS charging pump operable
1 CVCS letdown HP cooler operable, and

CCW supplying flow to all RCP thermal
barriers.

header, but this requires a
containment entry.
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This event is unlikely due to the smaller
pressure differential and the limited time for
which CVCS letdown pressure is less than
CCW pressure. During cooldown and
cves Tube shutdown operations after the HP Cooler
letdown High Protects coolant purification Rupture: and RCPs have been secured, CCW flow o L
Pressure KBA11 AC001 equipment from _thermal CCW leaks to Mechanical is no Ipnger required. in this Operaling loop, | 37) Mission Success Criteria are met.
coolers 1/2 KBA12 AC001 damage by cooling RCS CvCs and will normally be isolated by closing the | Results bounded by 34) above.
" letdown flow. letdown containment isolation valves. If the loop is
(Continued) (RCS): not isolated and a leak occurs, the volume
of CCW leakage to the CVCS letdown
head will be constrained by the limited
compressibility of water in the static
letdown header.
Controls letdown temperature 38) Mission Success Criteria are met.
at outlet of CVCS letdown HP With one CCW train out for maintenance,
coolers by adjusting CCW CCW temperature control valve failure to failure of a CVCS letdown HP Cooler
cooling flow through the OPEN on demand allows CVCS letdown temperature control valve to OPEN
cves coolers. temperature to increase. When CVCS during/after a DBA is bounded by 2) above
letdown HP Actuated by CVCS process Mechanical, letdown temperature exceeds 150°F, and leaves at minimum: CVCS letdown HP Cooler outlet
Cooler 1/2 KAB60 AA116 flow and temperature signals Fails to Open | Electrical CVCSs auto_n_'vatlfzally by_passes letdown flow | 3 oW trains operable, te_mperature control CCW valve
Temperature KAB70 AA116 from: 1&C y around purlflca_tllon equipment to protect 2 SFP Cooling HX operable failure only affects CVCS system
Control Valve KBA11/12 CF751 thermally-sensitive components. 2 SCWS Water Cooled Chill bl operation.
CCW temperature control valve failure ater Coole Vlers operable
KBA11/12 CF752A/B 2 CVCS charging pump operable
KBA34 CF851A/B does not affect performance of the balance
of the CCW system. 1 CVCS letdown HP cooler operable, and
KBA34 CF852A/B CCW supplying flow to all RCP thermal
KBA11/12 CT750 barriers.
KBA11/12 CT751 39) Mission Success Criteria are met.
KBA11/12 CT752 CCW temperature control valve failure to Results bounded by 38) above.
CLOSE on demand cools CVCS letdown | wjith one CCW train out for maintenance,
temperature. This does notposean | fajlure of a CVCS letdown HP Cooler
operational limit on CVCS, but will resultin | temperature control valve to CLOSE on
a reduced CVCS water temperature when | gemand during/after a DBA is bounded by
Mechanical, | CVCS flow returns to RCS. This may 2) above and leaves at minimum:
Fails to Close | Electrical, increase thermal stress at the CVCS inlet .
1&C nozzle to RCS, and impose slight effects 3 CCW trains operable,

on bulk RCS density and temperature as
CVCS return flow mixes with RCS flow.
CCW temperature control valve failure
does not affect performance of the balance
of the CCW system.

2 SFP Cooling HX operable

2 SCWS Water Cooled Chillers operable
2 CVCS charging pump operable

2 CVCS letdown HP cooler operable, and

CCW supplying flow to all RCP thermal
barriers.
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Fails in . Mech.anical, .CCW temperatur_e_ cor_ﬂrol valve failure_ in 40) Mission Success Criteria are met.
Intermediate | Electrical, intermediate position is bounded by failure
Position 18C to OPEN on demand. Results bounded by 38) above.
cves rF:cILSg‘r?ize low
letdown HP Monitor CCW outlet flow rate flow condition No operational requirement for low flow
Cooler 1/2 KABB0 CFO50 | from CVCS letdown HP OR Mechanical, | - na’? o cow ot?tlet from CVCS letdown | 1) Mission Success Criteria are met.
CCW Outlet | KAB70 CF050 | Cooler. Provide indication of | - o 1&C Hg Cool Results bounded by 1) above.
Flow CVCS (RCS) leak to CCW. ails to oolers.
Instrument generate low
flow signal
42) Mission Success Criteria are met.
Failure prevents automatic isolation of With one CCW train out for maintenance,
CVCS letdown flow through leaking CVCS | failure of a CVCS letdown HP Cooler CCW
letdown HP Cooler. flow outlet instrument to process a high
. RCS leakage into CCW at CVCS letdown | flow signal in event of a CVCS (RCS) leak
Fails to HP Cooler will increase CCW temperature, | 10 CCW allows the leak to continue;
[?Cr?%mze flow, activity, and surge tank level. " | during/after a DBA is bounded by 2) above
cl)gnditi(z)vr: OR | Mechanical, | Results in contamination of affected CCW gncdé(\a;\;es. at m'n'm;m'_ uding affected
Fails to 1&C Common Operating Load (1.B/2.B) and b rains operable, including affecte
generate high CCW train on service, and loss of CCW rain _
flow signal cooling for affected CVCS letdown HP 2 SFP Cooling HX operable
Cooler. 2 SCWS Water Cooled Chillers operable
CCW relief valve KAB60/70 AA191 2 CVCS charging pump operable
protects CCW side of CVCS letdown HP 1 CVCS letdown HP cooler operable, and
Cooler from CVCS (RCS) pressure. CCW supplying flow to all RCP thermal
barriers.
43) Mission Success Criteria are met.
With one CCW train out for maintenance, a
spurious high CCW outlet flow signal
Spurious high flow signal automatically during/after a DBA isolates the operating
isolates the CVCS supply and return lines | CVCS letdown HP Cooler. This scenario is
for the CVCS letdown HP Cooler. b‘?“_"de‘j by 2) above, and leaves at Although CCW cooling flow is
Sourious high Loss of HP Cooler temporarily interrupts minimum: ) ) maintained on the standby CVCS
P! N | 1gc letdown flow until operator places the 3 CCW trains operable, including affected | |etdown HP Cooler, operator action

flow signal

standby HP Cooler in operation.

CVCS Charging pumps can draw water
from volume control tank (and coolant
storage tanks) in absence of letdown flow.

train

2 SFP Cooling HX operable

2 SCWS Water Cooled Chillers operable
2 CVCS charging pump operable

1 CVCS letdown HP cooler operable, and
CCW supplying flow to all RCP thermal
barriers.

is required to shift CVCS letdown
flow to that cooler.
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ame Mechanism
No DBA involved, since CVCS HP
Spurious low Spurious low flow signal could mask 44) Mission Success Criteria are met. Cooler constitutes the accident
flow signal 1&C recognition of high flow condition Results bounded by 42) ab condition and spurious low flow
9 associated with CVCS (RCS) to CCW leak | Results bounded by 42) above. signal constitutes the (independent)
single failure.
Failure prevents automatic isolation of
CVCS letdown flow through leaking CVCS
letdown HP Cooler.
Fails to RCS Ieakage_z ir_1to CCW at CVCS letdown
recognize HP Coolgr will increase CCW temperature,
high activity flow, activity, and surge tank level. o o
OR 18C Results in contamination of affected CCW | 45) Mission Success Criteria are met.
Fails to Commoq Operating Load (1.B/2.B) and Results bounded by 42) above.
enerate high CCW train on service, and loss of CCW
CVCs . - generate hig cooling for affected CVCS letdown HP
letdown HP Monitor activity of CCW outlet | activity signal Cooler.
Cooler 1/2 KABG60 CR002 flow from CVCS letdown HP CCW relief valve KABB0/70 AA191
CCW_ Outlet KAB70 CR002 Cooler. Provide indication of protects CCW side of CVCS letdown HP
2::\;';{ CVCS (RCS) leak to CCW. Cooler from CVCS (RCS) pressure.
Spurious high activity signal automatically
isolates the CVCS supply and return lines
for the CVCS letdown HP Cooler. Although CCW cooling flow is
. . Loss of HP Cooler temporarily interrupts e I maintained on the standby CVCS
Spurious high 1&C letdown flow until operator places the 46) Mission Success Criteria are met. letdown HP Cooler, operator action

activity signal

standby HP Cooler in operation.

CVCS Charging pumps can draw water
from volume control tank (and coolant
storage tanks) in absence of letdown flow.

Results bounded by 43) above.

is required to shift CVCS letdown
flow to that cooler.




Component
Name

Identifier

Component Function

Failure Mode

Failure
Mechanism

Failure Effect

Mission Success

Comments / Actions

Containment
Isolation
Valves in
ccw
Supply/Retur
n lines to
RCP 1/2/3/4
Thermal
Barriers

KAB30 AA049
KAB30 AA053
(CCW Supply
Outer CIV)
KAB30 AA050
KAB30 AA054
(CCW Supply
Inner CIV)
KAB30 AA051
KAB30 AA055
(CCW Return
Inner CIV)
KAB30 AA052
KAB30 AA056
(CCW Return
Outer CIV)

Control CCW cooling flow to
the RCP thermal barriers
protects RCP seals IF seal
flow is also lost. The thermal
barriers on the four RCPs are
cross connected so they are
supplied from the same CCW
Common Operating (1.B/2.B)
loop.

Normally all open, OR all
closed on one side of plant.
Manually operated by a
Group Command to minimize
interruption of cooling flow
when changing source of
cooling flow.

Group Command switches
source of CCW cooling flow
between Common 1B and
Common 2B loops. Group
Command sends “Close”
signal to all CIVs in off-going
loop; when one of the two
supply valves and one of the
two return valves indicates
closed, Group Command
automatically sends “Open”
signal to all CIVs in oncoming
loop.

No automated action in
response to SIS, CI-1, or Cl-2
signals.

Fails to Open

Mechanical,
Electrical,
1&C

If any ONE of these containment isolation
valves fails to OPEN, then CCW cooling
cannot be provided to the RCP thermal
barriers from the affected side of the plant.
In NPO, one group of these valves is
normally open and the other group is
normally closed.

These valves would NOT be cycled to test
Containment Isolation operability during
NPO because of the potential impact on
operating RCPs. However, if the valves
are cycled shut and immediately reopened,
temporary interruption of CCW cooling to
the RCP thermal barriers does not result in
damage to the RCP seals.

If CVCS seal flow to the RCPs is lost, RCS
pressure will cause leakage out through the
pump seals. If CCW cooling to the thermal
barriers is also lost for more than two
minutes, the high temperature of the
leaking coolant will cause thermal
expansion that will damage the seals and
increase the leakage through them.

47) Mission Success Criteria are met.
With one CCW train out for maintenance,
and the associated train that for that
common header supplying thermal barrier
cooling when a thermal barrier cooling
transfer is initiated to the other common
header with two CCWS trains OPERABLE,
failure of any one CCW Containment
Isolation valve on either the supply or
return line to the RCP thermal barriers
would automatically revert the system back
to the original configuration where thermal
barrier cooling is supplied by the common
header with only one CCWS train
OPERABLE. This results in a 72 LCO per
TS 3.737 Note A.1.

In Normal Power Operation (prior to
securing a CCWS train for
maintenance) with 4 CCWS trains
operable, two CVCS trains are
operable for RCP seal injection. If a
RCP thermal barrier CIV fails mid-
position on the off-going header or
mid-position on the on-coming
header it is assumed that CCWS flow
to each of the two common headers
(including CVCS) is still available
from any of the 4 CCWS trains. Two
trains of CVCS would therefore be
operable to supply RCP seal injection
while CCWS flow to the thermal
barriers is restored.

The one out of two logic for the initial
supply valves plus the one out of two
logic for the initial return valves to
close allowing the transfer to
complete by opening the on-coming
header valves confirms that CCWS
flow will be restored to the thermal
barriers in the event of a LOOP with
a single failure of a diesel generator
or a LOOP with a single failure of one
of the off-going header valves in mid-
position.

There is an auto revert back feature
built in the thermal barrier transfer

that puts the thermal barrier cooling
back in the initial configuration if the
single failure is one of the valves on
the on-coming header to fully open.

Loss of the operating CVCS pump
automatically shifts CVCS operation
to the standby CVCS pump, which
should restore normal RCP seal
water flow.




Component
Name

Identifier

Component Function

Failure Mode

Failure
Mechanism

Failure Effect

Mission Success

Comments / Actions

Fails to Close

Mechanical,
Electrical,
1&C

These containment isolation valves are
NOT actuated by SIS, CI-1, or CI-2 signals,
so they REMAIN OPEN during and after a
DBA.

If any ONE of these containment isolation
valves fails to CLOSE, the containment
isolation function is fulfilled by the
redundant containment isolation valve on
the supply or return side.

48) Mission Success Criteria are met.
Results bounded by 47) above.

In Normal Power Operation (prior to
securing a CCWS train for
maintenance) with 4 CCWS trains
operable, two CVCS trains are
operable for RCP seal injection. If a
RCP thermal barrier CIV fails mid-
position on the off-going header or
mid-position on the on-coming
header it is assumed that CCWS flow
to each of the two common headers
(including CVCS) is still available
from any of the 4 CCWS trains. Two
trains of CVCS would therefore be
operable to supply RCP seal injection
while CCWS flow to the thermal
barriers is restored.

The one out of two logic for the initial
supply valves plus the one out of two
logic for the initial return valves to
close allowing the transfer to
complete by opening the on-coming
header valves confirms that CCWS
flow will be restored to the thermal
barriers in the event of a LOOP with
a single failure of a diesel generator
or a LOOP with a single failure of one
of the off-going header valves in mid-
position.
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ame Mechanism
49) Mission Success Criteria are met.
With one CCW train out for maintenance,
failure of one Containment Isolation valve
If any ONE of these isolation valves fails to | in the supply or return lines to the non-
KAB80 AA015 OPEN, then CCW cooling cannot be safety related loads on the complementary
KAB50 AA0O1 provided to the non-safety related CCW train does not further constrain any
(CCW Supply ) components and systems on the affected | safety-related CCW cooling loads. This
Non-Safety | g isolation) ) Mechanical, | side of the plant. leaves at minimum: Check valve KABB0 AA020 and
Related KABBO AAO16 | Normally open; automatically Fails to Open | Electrical, Loss of a CCW flow path to the non-safety | 3 CCW trains operable, including the KAB50 AA008 provide downstream
Common i 1&C related loads supplied by the Common affected train isolation valve on CCW Return lines
Operatin KAB50 AADO6 | closed to shed non-safety- Operating Loads (1.B/2.B) has no ;
L perating (CCW Supply | related heat loads on receipt perating -8/2.5) he 2 SFP Cooling HX operable
oad (1/2)B d/s isolation of SIS signal deleterious effect ongilp ability of IR@EW 2 SCWS Water Cooled Chillers operable
Isolation S Isola gnal. system to provide cooling to its safety- . P
Valves KAB80 AA019 related loads. 2 CVCS charging pump operable
KAB50 AA004 2 CVCS letdown HP cooler operable, and
(CC_W Rgtum CCW supplying flow to all RCP thermal
u/s isolation) barriers.
Mechanical, If any ONE of these isolation valves fails to o L
Fails to Close | Electrical _CLOSﬁ, the containment isolatior_1 function | 50) Mission Success Criteria are met.
1&C ’ is fulfilled by the redundant containment Results bounded by 49) above.
isolation valve on the supply or return side.
Safety Chilled Water System Because the SCWS and CCW are
(QKA) Divisions 2 and 3 cool separated by a closed refrigerant loop . o
Main Control Room ventilation circulating between the condenser 51) Mission Success Criteria are met.
and Safeguards Buildings 2 (QKA20/30 AC002) and chiller (QKA20/30 | With one CCW train out for maintenance, a
and 3 AC001), a tube rupture does not result in CCW leak to the circulating refrigerant in
SCWS Divisions 2 and 3 each transfer of water inventory between the two | the SCWS water-cooled condenser
contain one 100% systems. removes one of the two 100% water-cooled
refrigerating chiller unit with a A tube rupture in condenser QKA20/30 SCWS divisions from service. If this occurs
Safety Chilled water cooled condenser. ;“bf . ACO002 results in CCW leakage to the during/after a DBA, the impact on CCW
Water QKA20 AC002 | Circulating refrigerant CEF;I\;JIr:éks » circulating refrigerant loop, continuing until | capacity is bounded by 1) above, and Operator action may be required to
System QKA30 ACQo2 | Vaporizes to remove heat SCWS water- | Mechanical the pressure of that loop equalizes with leaves at minimum: : align Main Control Room HVAC to
Condensers from the SCWS (QKA) side in | o010 CCW pressure. 3 CCW trains operable, including affected | the unaffected SCWS Division (2/3).
2/3 the chiller, and transports that Condenser Dilution of the circulating refrigerant train

heat to the condenser.

CCW condenses the
circulating refrigerant in the
condenser, removing the heat
from the SCWS. The
circulating refrigerant returns
to the chiller to repeat the
cycle.

reduces its ability to transfer heat from the
SCWS in the chiller to the CCW system in
the condenser.

There are no automatic isolation features
on either the CCW side or the circulating
refrigerant side of the SCWS condensers.
There will be a reduction of CCW surge
tank level on the affected train.

2 SFP Cooling HX operable

2 SCWS Water Cooled Chillers operable
2 CVCS charging pump operable

2 CVCS letdown HP cooler operable, and

CCW supplying flow to all RCP thermal
barriers.




Cor;‘\::"r;ent Identifier Component Function Failure Mode MeFt:ar:I;jl:;m Failure Effect Mission Success Comments / Actions
52) Mission Success Criteria are met.
With one CCW train out for maintenance, a
Failure to increase CCW return flow failure of the CCW reci.rculation §ontrol
maintains recirculation of a portion of CCW | valve reduces the cooling capacity for one
outlet flow back to the inlet side of the of two 100% water-cooled SCWS divisions.
Fails to move SCWS water-cooled condenser in spite of | If this occurs during/after a DBA, the impact
towards Mechanical, | increasing heat load on the QKA side. on CCW capacity is bounded by 1) above,
increased Electrical, The result is a loss of cooling to the QKA and leaves at minimum:
" . CCW return | 18C system, and rising ambient temperatures in | 3 CCW trains operable, including affected
Position varies based on flow (Open) the MCR and safeguard building cooled by | train
SCWS chiller internal the affected QKA train. 2 SFP Cooling HX operable
temp?rature. This event has no impact on the CCW 2 CVCS charging pump operable
Safety Chilled 5;(,2'?71“0?;"‘{3:1’:‘;2;“53,\, capability to cool other safety-related loads. | 2 CVCS letdown HP cooler operable, and
\éVastteerm return flow and reduce COW SCW supplying flow to all RCP thermal
Cy d KAA22 AA101 recirculation to cooler inlet, arriers.
ZI%HCEr\Eer thus reducing CCW Failure to reduce CCW return flow
Recirculati KAA3Z AA101 temperature at cooler inlet. maintains recirculation of a portion of CCW
Flifnllr%uofﬂlr%? For low SCWS temperature, outlet flow back to the inlet side of the
Valves valve moves to reduce CCW | Fails to move SCWS water-cooled condenser in spite of
return flow and increase CCW | towards Mechanical, | decreasing heat load on the QKA side. s -
recirculation to cooler inlet, reduced Electrical, The result is overcooling of the QKA ;3) MI:ssblon 3";?5552(:":“ are met.
thus raising CCW CCW return 1&C system, and decreasing ambient esults bounded by 52) above.
temperature at cooler inlet. flow (Closed) temperatures in the MCR and safeguard
building cooled by the affected QKA train.
This event has no impact on the CCW
capability to cool other safety-related loads.
Failure of the SCWS condenser CCW
o d Mechanical, recirculation flow control valves in the e o
::r:!fr;nediate Electrical intermediate position is bounded by failure | 54) Mission Success Criteria are met.
Position 1&C J to move toward increased CCW return flow | Results bounded by 52) and 53) above.
(open) and failure to move toward reduced
CCW return flow (closed)
Solenoid Controls flow of hydraulic fluid . Mechanical, | Hydraulic circuits fail on demand to provide | 55) Mission Success Criteria are met.
Fails on Y p!
Operated to actuator for hydraulically demand Electrical, or stop flow to actuators as required for Results bounded by 18), 19) and 20) above
Pilot Valve§ actuated valves to open / 1&C hydraulically actuated valve to open/ close | for SFP switchover isolation valves
fg;;;;?;zuhc close 56) Mission Success Criteria are met.
vales Results bounded by 29), 30) and 31) above

for Common 1.B / 2.B switchover isolation
valves
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57) Mission Success Criteria are met.
Results bounded by 49) and 50) above for
Non-Safety related CCWS user isolation
valves
One CCW pump fails while in service. The CCWS system has no
In NPO, loss of the CCW pump and/or loss connection with compressed air
of flow in the Common ‘B’ loop served by systems inside the plant therefore the
Prime mover to provide that pump initiate an Automatic Backup potential for air intrusion in the
cooling water flow through Switchover Sequence (ABSS). The CCWS system piping from
system piping of respective sequence automatically: compressed air systems does not
KAA10 AP001 train. Closes all supply and return switchover exist.
CCW Pum KAA20 AP001 Fails while Air Intrusion isolation valves in the affected CCW train. 58) Mission Success Criteria are met.
P KAA30 AP001 Automatically started on running Opens the Common ‘B’ loop supply and Results bounded by 3) above To prevent air intrusion from the
KAA40 AP001 Safety Injection Signal to align return switchover isolation valves on the surge tank through the pump suction

CCW trains to remove heat
from associated LHSI trains
for DBA cooldown.

complementary CCW train.

Opens the SIS/RHR HX CCW inlet flow
control valve on the complementary train.
Starts the complementary CCW pump,
restoring flow to the Common ‘B’ operating
loads on that side of the plant.

line, the minimum water level in any
CCWS surge tank is calculated per
ANSI/HI 9.8 (1998). This minimum
water level will be set as MIN4 level
in each tank. MIN4 is the level that
trips the operating CCWS pump.




Component
Name

Identifier

Component Function

Failure Mode

Failure
Mechanism

Failure Effect

Mission Success

Comments / Actions

CCWS Surge
Tank Level
Instrumentati
on

KAA10/20/30/40
CL094
KAA10/20/30/40
CL099

Monitors CCW surge tank
level; MAX1 level signal
automatically isolates makeup
from Demin Water system via
closure of KAA10/20/30/40
AA027; MIN1 level signal
automatically opens the
Demin Water system makeup
valve (KAA10/20/30/40
AA027); MIN2 level signal
concurrent with high inlet /
outlet flow differential in the
Non-safety related user
branch automatically isolates
the non-safety related users
outside the reactor building
via closure of valves KAB80
AA015/016/019 and KAB50
AA001/004/006; a MIN2 level
also inhibits the common
header valve switchover
sequence (automatic and
normal); MIN3 level signal
automatically isolates the
common headers via closure
of valves KAA10/20/30/40
AA006/010/032/033 and the
switchover sequence is
prohibited; MIN4 level signal
trips the operating CCWS
pump which automatically
starts the associated train
pump for that common header
and unlocks the switchover
sequence function.

Fails to
properly
signal or
transmit
surge tank
level

Mechanical,
Electrical,
1&C

Failure of the surge tank instrumentation to
properly signal a MAX1 level (which
isolates demin water makeup) could lead to
a high-high level in the surge tank with tank
inventory being lost into the drain system
via the tank overflow line.

Failure of the surge tank instrumentation to
properly signal a MIN1 level (which
initiates makeup from demin water ) could
lead to a MIN2 level at which time the non-
safety users are isolated

Failure of the surge tank instrumentation to
properly signal a MIN2 level (which isolates
non-safety related users with a concurrent
high inlet / outlet flow differential) could
lead to a MINS level at which time the
common header is isolated

Failure of the surge tank instrumentation to
properly signal a MIN3 level (which isolates
the common header) could lead to a MIN4
level at which time the operating pump is
tripped and the associated train pump for
the common header is automatically
started

Failure of the surge tank instrumentation to
properly signal a MIN4 level could lead to
the operating pump running without
adequate NPSH and prevent the
associated train pump for the common
header from starting

59) Mission Success Criteria are met.
Failure to properly indicate a MAX1 level
does not prevent a CCWS pump from
operating. This would leave 4 of 4 CCWS
train operable

Failure of the instrumentation to properly
indicate MIN1, MIN2, MIN3 and MIN4
levels could ultimately lead to a failure of
two CCWS trains. This would potentially
be due to the fact that one train could have
insufficient surge tank capacity to operate
the pump and the associated train pump for
that common header may not have started.

2 CCWS trains inoperable leaves at
minimum 2 CCW trains operable on one
side of the plant,

1 SFP Cooling HX operable

1 SCWS Water Cooled Chiller operable

1 CVCS charging pump operable

1 CVCS letdown HP cooler operable, and
CCW able to supply flow to all RCP thermal
barriers — but may require operator
action to restore cooling flow. Results
bounded by 2) above

Failure of level instrumentation to
properly indicate a MIN4 level and
automatically trip the operating pump
and automatically start the
associated train pump for the
common header may require
operator action to remote manually
stop the operating pump and remote
manually start the associated pump
for the common header. This manual
action would lead to 3 of 4 CCWS
trains operable
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9.2.2-118 (Comments on draft received 06-17-10)
Follow-up to RAI 334, Question 9.2.2-66 and RAI 174, Question 9.2.2-17
In RAI 9.2.2-118 the staff asked the applicant to include a Failure Modes and Effects Analysis (FMEA) for the Component Cooling

Water System (CCWS) in U.S. EPR FSAR Tier 2 Section 9.2.2. The comments and questions below are based on a draft response
provided by the applicant on 06-17-10.

Description Comments/ Questions AREVA Resolution

CCWS Success | Page 4 FSAR markup and pages 5- 22 of Table
Criteria 9.2.2-7 “Mission Success” Column

e The CCW supply to the SCWS needs to be a | Supply to SCWS added to “Mission Success”
requirement for “Mission Success.”

e SCWS should also be included in the FSAR SCWS included in 9.2.2-7 FSAR insert and table column
description in paragraph 9.2.2.7 and the
“Mission Success” column for the items in
Table 9.2.2-7

« Editorial —- FSAR markup paragraph should be | Revised to 9.2.2.7
9.2.2.7not9.2.7.

Failure of Surge | Why are failures of these instruments not Surge tank level instrumentation added as item 59)
Tank Level addressed in the FMEA? Many of these provide
Instrumentation important interlocks and need to be added to
the Table. Examples include but are not limited
to:

e Min 2 concurrent with high inlet/ outlet flow
differential will auto isolate NSR loads

e Min 3 Automatically isolates common header
switchover valves

e Min 4 Auto trips the associated CCW pump
and enables transfer of common header

o Failure to control within band (demin water)

One CCW Pump | Item 2, Page 5 of pdf file.
Out of Service
and Opposite o For loss of one common header the “Mission Possibility of plant shutdown added to Item 2
Pump Fails to success” or “Comments” column needs to
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Start recognize that a plant shutdown may result
due to loss of cooling for bearing lube oil and
motor cooling on two RCPs (lose of train 1-2
or train 3-4).
e Explain in the Table why the comments Comments revised to state “SBLOCA with LOOP”. Pointer to ltems 47)
column singles out SBLOCA without LOOP as | and 48) added for description of thermal barrier cooling transfer with LOOP
a case where operator action is necessary to and EDG or valve single failure
transfer Thermal Barrier Cooling to the other
common header.
o Why isn’t this the case (or even worse) for See response to bullet 2 above
other events such as SBLOCA with LOOP
where CVCS seal injection is also lost (i.e. not
auto loaded on EDGs)? This scenario needs
to be addressed in the Table.
o In the event of a DBA and loss of the common | The approximate 15 second closure time of the off-going header valves
header supplying the RCP thermal barriers combined with the approximate 15 second opening time of the on-coming
(TB),; Is it possible to complete manual header valves results in an approximate 30 second RCP thermal barrier
transfer of the TB load to the other common cooling transfer completion time. This information was added to FSAR
header in time to prevent seal damage (2 Section 9.2.2 as part of the Response to RAI 406, Q 9.2.2-114
minutes)? This should be discussed. -
o Add to component function; auto start on Min See added item 59)
4 (opposite train)
LHSI HX Iltem 13, page 9 of pdf file
Isolation Valve
AA005 fails to o With regard to the response to RAI 334, Refer to the Response to RAI 397, Q 9.2.2-108. The opening time of the

open on demand

Question 9.2.2-60, address the effect on the
hydraulic transient that will result by failure of
LHSI HX isolation valve AA0O5 to open when
the open demand is the result of a switchover
valve closure signal. Does a failure to open
cause a water hammer which effects two
trains of CCSW.

LHSI HX Isolation valve is not intended as a hydraulic transient mitigation
feature. The 10 second closure time of the common header switchover
valve is not considered an instantaneous closure that would result in large
pressure waves in the system.

FPC HX outlet
valve AA134
fails to close on
demand

Iltem 22, Page 12 of pdf file

o The functional description of valve states that
the operators will “jog” these valves toward the
closed position when pump flow becomes
excessive. While this appears to describe a

From FSAR Section 9.2.2.6.1.5, on low flow, the LHSI valve auto opens.
On high flow, the FPCS Hx valve is closed, but this is not listed as an
automatic feature in 9.2.2.6.1.5
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remote manual operator action, the original
discussion included in FSAR Rev 1, Tier 2
Section 9.2.2.6.1 indicated that this was an
automatic control feature. The inconsistency
needs to be corrected..

e In the event of a pump low flow condition, the associated LHSI HX isolation valve
automatically opens to provide a minimum flow path for CCWS pump protection.
In the event of a pump high flow condition, the FPCS HX outlet flow control valve
is closed to its minimum opening mechanical stop position to reduce the CCWS
flow rate and to maintain normal pump operation.

Train Switchover
Valve Fails in
Intermediate
Position

Iltem 31, Page 15 of pdf file

Address the case where one switchover valve
fails close to it's seat during a routine transfer
of the operating CCWS train. Assume
insufficient flow is available from the offgoing
train to support common header loads
(including RCP TBs) and the interlock
permissive to open the opposite train
switchover valves has not been satisfied.
Iltem 31 “mission success” column says it is
bounded by Item 28 but there is no item 28 in
the Table. Check item numbers?

Revised the discussion related to mid-position failure of a common header
switchover valve. Added comments / action clarification related to thermal
barrier cooling transfer.

Reference to item 28 removed. Items renumbered to be consecutive.

Failure to open
of CIV
associated with
CCW Supply to
Thermal Barriers
(TB)

ltems 47 page 20 of pdf file

Unable to understand the scenario discussed
in “mission success” column. Make it clear
which train is supplying the common header
feeding the RCP TBs before the failure, the
actions taken and which CIV “fails to open.”

For example, If the scenario is intended to
start with the single train (opposite the train
out of service) supplying the common header
connected to the TBs and a “failure to open”
occurs on a TB CIV for the other common
header while attempting manual transfer, then
the transfer could not be completed. How is
this “bounded by (2) above” (two of four CCW
trains operable connected to the same
common header)? This appears to result in
reconnection of TB cooling to the original
common header with only one operable CCW
train, which is a 72 hour LCO per TS 3.7.7
Note A.1.

Mission success revised to more clearly state the scenario

Mission success and comments / actions now clearly explain scenarios and
how CCWS flow is restored and thermal barrier transfer is completed for
various failures of valves in the off-going header and the on-coming header.
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Failure to close
of CIV
associated with
CCW Supply to
Thermal Barriers
(TB)

Iltems 48 page 20 of pdf file

» Not acceptable as is. Need to address the
condition where a CIV in the flow path for the
common header connected to the TBs fails to
close when attempting a manual transfer of
the TBs to the opposite common header in
support of planned removal of one CCWS
train for maintenance. The transfer could not
be completed since the failed value would not
satisfy the interlock permissive.

Refer to the Response to RAI 406, Q 9.2.2-114. AREVA has revised the
design to include MOVs inside containment on the thermal barrier supply
piping and revised the logic so 1 out of 2 supply plus 1 out of 2 return
valves closing allows the permissive to open the other set of CIVs.

In Normal Power Operation with 4 CCWS trains operable, two CVCS trains
are operable for RCP seal injection. If a RCP thermal barrier CIV fails mid-
position on the off-going header or mid-position on the on-coming header it
is assumed that CCWS flow to each of the two common headers (including
CVCS) is still available from any of the 4 CCWS trains. Two trains of
CVCS would therefore be operable to supply RCP seal injection while
CCWS flow to the thermal barriers is restored.

Failure in
intermediate
position of CIV
associated with
CCW Thermal
Barriers (TB)

Add a new item (or include with 48 above)

o Address the case where the operators attempt
a manual transfer of RCP Thermal Barrier
coolers to the opposite common header to
support planned removal of one CCWS train
from service and one of the CIVs for the
offgoing common header fails near it's seat.
Assume that insufficient TB cooling is
provided from the offgoing common header
(due to the stuck valve) and that the transfer
cannot be completed since the permissive
interlock to open the CIVs associated with the
other common header is not satisfied.

Refer to ltem 48) resolution above. Additional discussion added to
Comments / Actions column.

Non-Safety
Related
Common
Operating Load
IsolationValves
fail to open or
close

Iltems 49 page 21 of pdf file

Editorial- These valves are described incorrectly
as CIV in the Tables

Iltems 49 and 50 revised to delete “containment” from Failure Effect column

Solenoid
Operated Pilot

Add item to explain why this is not a concern for
the switchover valves or non-safety isolation

Solenoid operated pilot valves added with mission success items 55, 56
and 57
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RAI 417

valve for
Hydrauliic valve
fails on demand

valves

Other General
Comments

Operating procedures — will this now
become a COL information item to
develop procedures

CCWS heat exchanger — when systems
are in standby, which is the direction of
leakage from the CCWS HX ?

For all control valves (including but not
limited to CCWS heat exchanger) — add
controlled fails as is

Quick Closure of the non-safety loads
on Min 2, water hammer discussion?
Air intrusion discussion missing

Delta flow isolation failures not
discussed (isolates non safety loads)
Non-safety related loads (for example -
80AA015) are not containment isolation
valves — needs to revise failure effects

Yes; Operating procedures will be a COL item

Discussion added to comments column of item 6)

Heat exchanger bypass valve as-is added as item 10; FPCS control
valve as-is added as item 24; CVCS HP cooler valve as-is failure is
item 40; SCWS valve as-is added as item 54

10 second closure is not considered an instantaneous closure that will
create large pressure waves in the system (RAI 397; Q 9.2.2-108)

Air intrusion discussion added as item 58)

Added as item 59)

“Containment” removed from failure effects
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