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attached file, “RAI 417 Response US EPR DC.pdf” provides a technically correct and complete response to six

of the eight questions.

Appended to this file are affected pages of the U.S. EPR Final Safety Analysis Report in redline-strikeout
format which supports the response to RAI 417 Questions 09.02.02-115, 09.02.02-116, 09.02.02-117,
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The following table indicates the respective pages in the response document, “RAl 417 Response US EPR
DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page | End Page
RAI 417 — 09.02.02-115 2 3

RAI 417 — 09.02.02-116 4 4

RAI 417 — 09.02.02-117 5 5

RAI 417 — 09.02.02-118 6 6

RAI 417 — 09.02.02-119 7 7
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responses to these questions is provided below.
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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)
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Question 09.02.02-115:
Follow-up to RAI 334, Question 9.2.2-57 and RAI 174, Question 9.2.2-8:

From RAI 9.2.2-8: The component cooling water system (CCWS) must be able to withstand
natural phenomena without the loss of function in accordance with General Design Criteria
(GDC) 2 requirements. As specified in Standard Review Plan (SRP) Tier 2 Section 9.2.2, staff
acceptance is based upon compliance with GDC 2, “Design Basis for Protection Against Natural
Phenomena.” The staff considers the CCWS to be acceptable with respect to GDC 2 if it
satisfies Position C1 and C.2 of Regulatory Guide 1.29, “Seismic Design Classification.”
Position C1 specifies that safety-related SSCs should satisfy Seismic Category | specifications
and Position C2 indicates that the design on non-safety-related SSCs is acceptable if failures do
not adversely affect the control room or safety-related SSCs, or result in excessive radiological
releases to the environment. Consequently, the applicant needs to include additional
information in Tier 2 Section 9.2.2 of the Final Safety Analysis Report (FSAR) to fully describe
and address the impact of failures of the non-safety-related parts of the CCWS on the control
room and radiological release considerations.

In response to follow-up RAI 9.2.2-57 the applicant provided a detailed markup of FSAR Tier 2
Section 9.2.2 that identified areas of the plant where non-safety, non-seismic CCWS piping was
routed and a discussion of the isolation valves that the system design provided for isolation of
these areas from the safety related portions of the CCWS system. Since several of the areas
identified also contain other safety-related SSCs (e.g. Safeguards Buildings 1 to 4, Reactor
Building Annulus etc.) the staff requests that the applicant revise the markup to include a
description of the means used to assure that failure of the non-seismic CCWS piping will not
adversely impact other safety-related SSCs located in these buildings. For example, the non-
safety related headers are as large as 20” diameter. This part of the original RAI (RAI 9.2.2-8)
has not been previously addressed; that is, the design of non-safety-related SSCs is acceptable
if failures do not adversely affect the control room or safety-related SSCs, or result in excessive
radiological releases to the environment”. This guidance is found in RG1.29, C.2 which states:

Those portions of SSCs of which continued function is not required but of which failure could
reduce the functioning of any plant feature included in items 1.a through 1.q above to an
unacceptable safety level or could result in incapacitating injury to occupants of the control room
should be designed and constructed so that the SSE would not cause such failure.

In summary the applicant should address the following:

a. The failure of non-seismic CCWS related to safety-related SSCs as addressed in RG
1.29, C.2 should be addressed in the FSAR. The applicant should considered for
example, Seismic Category Il, geographical separation, impact evaluation, etc. (see
FSAR 3.7.3.8, “Interaction of Other Systems with Seismic Category | Systems”), for any
portions of the non-safety CCWS that could possible affect safety-related SSCs. This
information should be added to the FSAR.

b. The information that was added as part of RAl 9.2.2-57 FSAR mark-up related to the
details of the non-seismic CCWS piping, locations and failure consequences should be
removed and more of a high level summary added in its place.
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Response to Question 09.02.02-115:

a) A review of the component cooling water system (CCWS) design has confirmed the physical
location of non-seismic piping and components in the CCWS, and also, the effect of failure
of those components on safety-related systems, structures and components (SSC).

The CCWS has non-seismic piping and components in the following locations:
a. Safeguards Buildings (SB) 1, 2, 3 and 4.
b. Nuclear Auxiliary Building (NAB).
c. Reactor Building (RB) Annulus.
d. Fuel Building (FB).
e. Radioactive Waste Processing Building (RWPB).

Non-seismic portions of the CCWS are isolated from safety-related SSC by either physical
separation or the use of physical barriers.

U.S. EPR FSAR Tier 2, Section 9.2.2.1 will be revised to include this information.
b) Refer to the response to Part a of this question.
FSAR Impact:

U.S. EPR FSAR Tier 2, Section 9.2.2.1 will be revised as described in the response and
indicated on the enclosed markup.
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Question 09.02.02-116:
Follow-up to RAI 334, Question 9.2.2-61 and RAI 174, Question 9.2.2-12:

During the staff’s review of the FSAR markup provided for RAI 334 Supplement 1 and RAI
9.2.2-61, it was noted on page 9.2-44 of Tier 2 Section 9.2.2.6.1, “Control Features and
Interlocks” that the CCWS pump trip interlock was omitted from the discussion of the response
to MIN4 surge tank level. The staff also found that the corresponding FSAR Tier 1 ITAAC
Commitment Item 4.6 had been deleted. While not specifically addressed in RAI 334, the staff
was informed that this change was made by the applicant in response to RAI 182 Supplement 4
and guidance from SRP 14.3 was cited as the basis for deletion of the ITAAC for MIN4 CCWS
pump trip interlock in FSAR Tier 1 Section 2.7.1. However, staff review of this change found
that the MIN4 interlock provides other functions (described below) and therefore questions the
applicability of the SRP 14.3 definition “provided solely for equipment protection.” The applicant
is therefore requested to determine if removal of the Tier 1 ITAAC for MIN4 was appropriate
with consideration to the other functions identified below.

a. Since the comment of RAI 182 and the SRP 14.3 guidance appear to apply only to Tier
1 ITAAC, describe the basis in this RAI response for the CCWS pump trip interlock being
omitted from the discussion of the response to MIN4 surge tank level on page 9.2-44 of
the Tier 2 Section 9.2.2 markup for RAI 334. Furthermore, based on the FSAR markup
of the Emergency Backup Switchover Sequence from RAI 9.2.2-61), the tripping of the
CCWS pump will automatically start the opposite CCWS train. Therefore, the tripping of
a CCWS pump based on MIN4, is not solely for equipment protection but does
automatically start the opposite CCWS pump.

b. The description of the MIN4 interlock on page 9.2-44 of the markup indicates that the
common header switchover function is unlocked to allow restoration of flow to the
common users, which were isolated at MIN3. Since restoration of flow to users on the
common header can be important (e.g. RCP thermal barrier coolers), describe the basis
for deleting the Tier 1 MIN4 Interlock from the CCWS ITAAC.

Response to Question 09.02.02-116:

a) U.S. EPR FSAR Tier 2, Section 9.2.2.6.1 will be revised to include a description related to a
component cooling water system (CCWS) pump trip on a MIN4 tank level. U.S. EPR FSAR
Tier 1, Section 2.7.1 and Table 2.7.1-3—Component Cooling Water System ITAAC will also
be revised to include this information.

Note: U.S. EPR FSAR Tier 2, Section 9.2.2.3.1 already contains a description related to a
CCWS pump trip on a MIN4 tank level.

b) Refer to the response to Part a of this question.
FSAR Impact:

U.S. EPR FSAR Tier 1, Section 2.7.1 and Table 2.7.1-3, and U.S. EPR FSAR Tier 2, Section
9.2.2.6.1 will be revised as described in the response and indicated on the enclosed markup.
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Question 09.02.02-117:
Follow-up to RAI 334, Question 9.2.2-63 and RAI 174, Question 9.2.2-14:

The applicant should explain in the RAI response the application of the pump head and flow
margins (calculated to be approximate 15-16%) to the pump parameters identified in FSAR Tier
2 Table 9.2.2-1. For example, Table 9.2.2-1 states that the design parameter for the pump is
17,768 gpm and the pump head is 199.7 ft.

The information that was added as part of RAI 9.2.2-63 FSAR mark-up related to the details of
the pump head and pump flow margin, including new Table 9.2.2-5, should be removed and
more of a high level summary added in its place.

Response to Question 09.02.02-117:

The maximum total required flow for the component cooling water system (CCWS) pumps
results from Train 3 being aligned with the Common 2 header, in addition to the train specific
safety injection system (SIS) users. This alignment corresponds to a total required flow of
15,570 gpm. The pump design flow of 17,957 in U.S. EPR FSAR Tier 2, Table 9.2.2-1—CCWS
Design Parameters is calculated by including approximately 15 percent margin to the calculated
maximum required flow of 15,570 gpm.

The total required developed head for the CCWS pumps results from Train 3 being aligned with
the Common 2 header, in addition to the train specific SIS users. This alignment corresponds
with a total required developed head of 172.6 feet. The pump head of 199.7 feet in U.S. EPR
FSAR Tier 2, Table 9.2.2-1 is calculated by including approximately 15 percent margin to the
calculated total developed head of 172.6 feet.

U.S. EPR FSAR Tier 2, Section 9.2.2.2.2 will be revised to include this information. U.S. EPR
FSAR Tier 2, Table 9.2.2-5—Design Margins of CCWS Pumps will also be deleted.

Refer to the responses to RAI 334, Supplement 1, Question 09.02.02-63 and RAI 406,
Supplement 1, Question 09.02.02-110 for details concerning pump design margin and pump
design flow, respectively.

FSAR Impact:

U.S. EPR FSAR Tier 2, Section 9.2.2.2.2 will be revised as described in the response and
indicated on the enclosed markup.
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Question 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. Lucie (LER3352010001R0), from October 16, 2008.

Response to Question 09.02.02-118:

A response to this question will be provided by August 31, 2010.
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Question 09.02.02-119:
Follow-up to RAI 334, Question 9.2.2-70 and RAI 174, Question 9.2.2-22
Some of this RAI is editorial in nature.

Part (a)- In Part (a) of follow-up Question 9.2.2-70 the applicant was requested to clarify and
state the basis for the Safety Injection (SI) sequences presented in U.S. EPR FSAR Tier 2
Sections 9.2.2.3.1 and 9.2.2.6. The staff’s review found the applicant’s response unacceptable
and noted the following corrections (technical and editorial) are required in the FSAR markups
submitted in RAI 334, Supplement 1:

1. Section 9.2.2.3.1 on page 9.2-36 of the mark-up under the heading for “Previously Running
Pumps...” At the end of the first bulleted sentence; delete the phrase “of the train not initially
in operation,” since it does not belong under this heading. Also, “The initiation of each
sequence is provided as a group command” should be removed. (editorial)

2. Section 9.2.2.6 on page 9.2-44 of the markup under the heading “CCWS Actuation from a
Safety Injection Signal; this sequence needs to recognize that a “Safety Injection Signal” will
also initiate a concurrent containment Isolation “Stage 1” signal to isolate CCWS HVAC and
NIDVS users in the Reactor Building. Refer to FSAR Tier 2, Section 7.3.1.2.9 “Containment
Isolation,” and Figure 7.3-20, “Containment Isolation” for justification that stage 1 is initiated
by a safety injection signal. (editorial)

3. Section 9.2.2.3.1 was not consistent with Section 9.2.2.6.1 related to Sl signal and the
opening of the LHSI pump seal cooler. (technical)

Response to Question 09.02.02-119:

1. A review of the component cooling water system (CCWS) design and U.S. EPR FSAR has
confirmed that the following two phrases do not apply and will be deleted from U.S. EPR
FSAR Tier 2, Section 9.2.2.3.1:

“of the train not initially in operation.” “
group command.”

2. The following statement will be added to U.S. EPR FSAR Tier 2, Section 9.2.2.6.1.1:

The initiation of each sequence is provided as

“A safety injection signal initiates a concurrent Containment Isolation Stage 1 signal.”

3. Areview of the U.S. EPR FSAR has confirmed that a description related to an Sl signal and
the opening of the LHSI pump seal cooler is missing from U.S. EPR FSAR Tier 2, Section
9.2.2.3.1. U.S. EPR FSAR Tier 2, Section 9.2.2.3.1 will be revised to include this
description.

FSAR Impact:

U.S. EPR FSAR Tier 2, Section 9.2.2.3.1 and 9.2.2.6 will be revised as described in the
response and indicated on the enclosed markup.
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Question 09.02.02-120:
Follow-up to RAI 334, Question 9.2.2-75 and RAI 174, Question 9.2.2-29:

Part (c)- In Part (c) of follow-up RAI 9.2.2-75 to RAI 9.2.2-29 the staff asked the applicant to add
a discussion to FSAR Tier 2 Section 9.2.2 relative to the intended use of common header
manual isolation valves (e.g. 20/30KAA30 AA013 and AA014 for 1b and 2b common header).
The staff also requested the applicant to include a discussion in the RAI response of potential
Technical Specifications that may apply if these valves must be closed during power operation.
In response to RAI 334 Supplement 1, the applicant stated that these valves were provided only
for maintenance isolation purpose to provide the capability for isolation of a common headers
(1b or 2b) while still maintaining flow to the Safety Chilled Water System (SCWS).

However, the staff review noted that the applicant’s response did not address the potential
applicability of Technical Specifications (TS) when the valves are closed (e.g. note A-1 of TS
3.7.7) and no FSAR text markup of Section 9.2.2 was included. The staff noted that closure of
these valves would prevent automatic train switchover of the 1b or 2b headers to the opposite
pump and the plant would then be forced to shutdown since the 1b or 2b header would be
isolated to the reactor coolant pumps for two pumps. Accordingly, the staff considers the
capability provided by these valves of sufficient importance to warrant a description in the FSAR
Tier 2 Section 9.2.2. The staff also requests that the applicant explain what is meant by the
portion of the response that states “This configuration confirms the availability of the safety
chillers during normal plant operation when only two CCWS trains are operating.”

In summary, the applicant should address the following:

a) The applicant should address the meaning of: “This configuration confirms the availability of
the safety chillers during normal plant operation when only two CCWS trains are operating.”

b) Since credit is taken for these manual valves to isolate either the 1b or 2b header and
provide CCWS flow to the SCWS to maintain operability, this should be discussed in the
FSAR in Section 9.2.2.

c) For manual valves 20/30KAA30 AA013 and AAQ014 for the 1b and 2b common headers,
which are required to be manually closed (for example, during maintenance conditions) to
maintain system operability, testing should be included that these valves are able to be
closed and provide proper isolation.

d) The applicant should include a discussion of potential Technical Specifications that may
apply if these valves must be closed in the applicable TS modes.

e) The applicant should explain (from RAI 9.2.2-29) the equalizing of runtimes of each CCWS
pump by the closing of these maintenance valves.

Response to Question 09.02.02-120:

A response to this question will be provided by August 31, 2010.
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Question 09.02.02-121:
Follow-up to RAI 334, Question 9.2.2-76 and RAI 174, Question 9.2.2-31:

Part (i)2 and Part i(3)- In Parts (i)2 and (i)3 of follow-up RAI 9.2.2-76 the staff asked the
applicant to resolve discrepancies with the alternate power source for ESWS and CCWS
Dedicated Train Components identified in U.S. EPR FSAR Tier 1 Tables 2.7.1-2 (CCWS) and
2.7.11-2 (ESWS). In Part (i)2 the staff noted that the FSAR markup provided by the applicant in
the response to RAI 174, Supplement 3 of Table 2.7.1-2 identified normal power for the
Dedicated Train was provided by Class 1E Division 4 with alternate power from Division 3 for
some components but not for others. In Part (i)3 the staff asked the applicant to resolve
differences in the power source identified in dedicated train components between CCWS Tier 1
Table 2.7.1-2 (markup for RAIl 174, Supplement 3) and ESWS Tier 1 Table 2.7.11-2 (From
FSAR Rev. 1). For some Dedicated Train components ESWS Table 2.7.11-2 identified Division
4 normal power with alternate power from the SBO EDG while the markup of CCWS Table
2.7.1-2 identified alternate power from division 3.

The response provided by the applicant in RAI 334, Supplement 1 included markups of Tier 1
Tables 2.7.1-2 and Table 2.7.11-2 as well as Tier 2 Sections 9.2.1 (ESWS) and 9.2.2 (CCWS).
The staff's review of the applicant’s response and markup of Tier 1 Tables 3.7.1-2 and 2.7.11-2
found them acceptable since only normal power was identified from Class 1E Division 4 and the
conflicting alternate power sources were deleted. However, the staff review of the markups
provided for FSAR Tier 2 Sections 9.2.1 and 9.2.2 noted a difference in the description of the
power source for the Dedicated ESWS Train when compared to the markup for CCWS. The
staff believes the FSAR description for the power source for the Dedicated ESWS and CCWS
trains should be consistent. Accordingly, the applicant is requested to revise the markup
provided for FSAR Tier 2, Section 9.2.1 and 9.2.2 to provide consistency. The subject
descriptions from the markup are provided below followed by a list of items that require
clarification.

From the markup of ESWS Tier 2 Section 9.2.1, Page 9.2-3

The dedicated ESWS pump is powered by Class 1E electrical buses and is capable of being
supplied by an EDG or a station blackout diesel generators (SBODG).

From the markup of CCWS Tier 2 Section 9.2.2, Page 9.2-20

The dedicated CCWS train ... is normally fed from offsite power and is capable of being
supplied by the onsite electrical power supplies that are backed by an EDG or SBO diesel
generator.

The applicant should provide clarifications as shown below:

1. The FSAR description should state that the identified power sources are applicable to the
entire dedicated train (pump, valves, components etc.) not just the pump as stated in the
ESWS markup.

2. The FSAR description should be corrected since Tier 1 Table 2.7.1-2 and Table 2.7.11-2
which identified normal power for the dedicated train is from Class 1E Division 4, conflicts
with the CCWS markup of Section 9.2.2 states that the normal source is off-site power.
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3. The FSAR description should state the dedicated trains are also capable of being powered
by the Division 4 EDG or the SBO DG.

Part (i)5- In Part (i)5 the applicant was asked to describe the basis for CCWS equipment that is
provided with alternate power supplies in Tier 2, Section 9.2.2 In RAI 334 Supplement 1 the
applicant responded by including new Table 9.2.2-4 “Power Supplies for CCWS Valves” in the
markup of U.S. EPR FSAR Tier 2 Section 9.2.2 which is consistent with Tier 1. The Table
identifies CCWS motor operated valves that are provided with normal and alternate Class 1E
power supplies. The staff noted that Tier 2 Section 8.3.1.1.1, “Emergency Power Supply
System,” describes the alternate feed alignments which addressed the basis for alternate power
in the EPR design for added power flexibility. However, the staff noted that the markup of Tier 1
Table 2.7.1-2 should identify a Class 1E power source for hydraulic fluid pumps that are
associated with each hydraulic valve and associated pilot valves. This information should be
added to the FSAR.

Part (m)- In Part (m) the staff requested that the applicant define the ESWS/CCWS design heat
load in Tier 1 and cited examples of comparable FSAR Tier 1 Sections where this information
was provided. In RAI 334 Supplement 1 the applicant responded by referring to the response to
RAI 9.2.2-77 for revised CCWS ITAAC. However, the staff's review of the response to RAI
9.2.2-77 found no information was provided in regard to the addition of ITAAC for ESWS/
CCWS Hx heat load. The applicant should provide this information in Tier 1.

Response to Question 09.02.02-121:

Parts (i)2 and (i)3:

1. A review of the component cooling water system (CCWS) and essential service water
system (ESWS) design has confirmed that the identified power sources are applicable to the
entire dedicated train for each system. U.S. EPR FSAR Tier 2, Section 9.2.1 will be revised
to include this information.

Refer to the response to RAI 345, Supplement 5, Question 09.02.01-26 for additional
information related to the dedicated ESWS.

2. Areview of the CCWS and ESWS design confirm that normal power for the dedicated train
of each system is from Class 1E Division 4. U.S. EPR FSAR Tier 2, Section 9.2.2 will be
revised to include this information.

3. Refer to the responses to Parts 1 and 2 of this question for changes to U.S. EPR FSAR Tier
2, Sections 9.2.1 and 9.2.2, related to alternate power from an emergency diesel generator
(EDG) or station blackout diesel generator (SBODG).

Refer to the response to RAI 345, Supplement 5, Question 09.02.01-26 for changes to U.S.
EPR FSAR Tier 1, Section 2.7.11 related to the ESWS.

U.S. EPR FSAR Tier 1, Table 2.7.1-3—Component Cooling Water System ITAAC will be
revised to include this information.
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Part (i)5:

A review of the CCWS design has confirmed the Class 1E power source for the hydraulic fluid
pumps associated with each hydraulic valve. The common header switchover valves
(KAA10/20/30/40 AA006/010/032/033) are designed to fail-as-is upon a loss of power to their
hydraulic pilot circuits. The safety-related isolation valves used to isolate the non-safety-related
portions of the system (KAB50 AA001/004/006 and KAB80 AA015/016/019) are designed to
fail-closed upon a loss of power to their hydraulic pilot circuits.

U.S. EPR FSAR Tier 1, Table 2.7.1-2—Component Cooling Water System Equipment 1&C and
Electrical Design will be revised to include hydraulic fluid pumps associated with pilot valves for
the hydraulically operated valves.

Part (m):

A review of the CCWS design has confirmed that the design basis accident (DBA) heat load for
the CCWS heat exchanger is 291.8E+06 BTU/hr.

Refer to the response to RAI 406, Supplement 1, Question 09.02.02-110 for details concerning
the CCWS heat exchanger design data.

U.S. EPR FSAR Tier 1, Table 2.7.1-3—Component Cooling Water System ITAAC will be revised
to include this information.

FSAR Impact:

U.S. EPR FSAR Tier 1, Tables 2.7.1-2 and 2.7.1-3, and U.S. EPR FSAR Tier 2, Sections 9.2.1
and 9.2.2 will be revised as described in the response and indicated on the enclosed markup.
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Question 09.02.02-122:
Follow-up to RAI 334, Question 9.2.2-77 and RAI 174, Question 9.2.2-32:

In RAI 9.2.2-77 the staff asked the applicant to resolve several follow-up issues in regard to U.S.
EPR FSAR Tier 1 Section 2.7.1 ITAAC. The applicant’s response to these issues was provided
in RAI 334 Supplement 1. However, the staff's review of the response identified the following
items that remain unresolved and should be addressed:

Part (2)(d)- In Part (2)(d) the staff asked the applicant to modify the description of Commitment
Item 7.4 to assure that the required flow rate would be confirmed to be met when the four
Thermal Barriers were connected to either of the common headers. This item was requested by
the staff since the four thermal barriers can be connected to either common header each of
which is supplied by one of two CCWS pumps. However, the applicant’s response only referred
to the current ITAAC item and no Tier 1 change was proposed. This item should be resolved by
the applicant to state that the design flow rate is for each thermal barrier cooler and tested for
each header (1b and 2b).

Part (4)(a)-In Part (4)(a) the staff asked that water hammer be addressed in FSAR Section 14.2,
Test #46. The response and FSAR markup did not specifically address ‘all operational
conditions’ which should at the minimum include, but not be limited too;

a. Automatic switchover between divisional trains

b. Thermal barrier transfer between common headers

c. System automatic starts, for example safety injection

d. Valve automatic closures

e. Pumps trips followed by pump automatic starts and emergency diesel generator loading
The applicant should add this information to the FSAR in Chapter 14.2. In addition, a water
hammer analysis may be used to identify the bounding scenarios and limit plant testing to only
those conditions.
Response to Question 09.02.02-122:
Part (2)(d):

A review of the component cooling water system (CCWS) design confirms the Tier 1 ITAAC for
reactor coolant pump (RCP) thermal barrier flow from either Common Header 1.b or 2.b.

U.S. EPR FSAR Tier 1, Section 2.7.1 will be revised to include this information.
Part (4)(a):

A review of the component cooling water system (CCWS) design confirms the additional
operational alignments required to test for water hammer potential.

U.S. EPR FSAR Tier 2, Section 14.2 will be revised to include this information.
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FSAR Impact:

U.S. EPR FSAR Tier 1, Section 2.7.1 and Tier 2, Section 14.2 will be revised as described in
the response and indicated on the enclosed markup.
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Support Systems
Component Cooling Water System
Description

The component cooling water system (CCWS) is a safety related closed loop cooling
water system comprising four divisions that remove heat generated from safety related
and non-safety related components connected to the CCWS. Heat transferred from these
components to the CCWS is rejected to the essential service water system (ESWS) via
the component cooling water heat exchangers.

The CCWS provides the following significant safety related functions:

e The CCWS provides the transport of the heat from the safety injection system (SIS)
and residual heat removal system (RHRS) to the ESWS.

e The CCWS provides the cooling of the thermal barrier of the reactor coolant pump
(RCP) seals during all plant operating modes when the RCPs are running. There is a
cross-connect in the header that supplies cooling to the RCP thermal barriers to allow
thermal barrier cooling from either CCWS Common 1b or 2b headers. The cross-
connect is inside containment, downstream of the CIVs on each of the Common 1b
and 2b headers.

e The CCWS provides heat removal from the safety chilled water system (SCWS)
divisions 2 and 3.

e The CCWS provides the removal of the decay heat from the fuel pool cooling water
heat exchanger.

e The CCWS containment isolation valves close upon receipt of a containment
isolation signal.

The CCWS provides the following significant non-safety-related functions:

e The non-safety-related dedicated CCWS train removes heat from the severe accident
heat removal system (SAHRS).

Arrangement

The functional arrangement of the CCWS is as shown on Figure 2.7.1-1—Component
Cooling Water System Functional Arrangement.

The location of CCWS equipment is as listed in Table 2.7.1-1—Component Cooling
Water System Equipment Mechanical Design.

Physical separation exists between divisions of the CCWS.

Tier 1

Revision 3—Interim Page 2.7-1
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3.0 Mechanical Design Features

3.1 Deleted.

3.2 Check valves will function as listed in Table 2.7.1-1.

33 Deleted.

34 Components identified as Seismic Category I in Table 2.7.1-1 can withstand seismic

design basis loads without a loss of the function listed in Table 2.7.1-1.

3.5 Deleted.

3.6 Deleted.

3.7 Deleted.

3.8 Deleted.

3.9 CCWS piping shown as ASME Code Section III on Figure 2.7.1-1 is designed in
accordance with ASME Code Section III requirements.

3.10 CCWS piping shown as ASME Code Section III on Figure 2.7.1-1 is installed in
accordance with an ASME Code Section III Design Report.

3.11 Pressure boundary welds in CCWS piping shown as ASME Code Section III on Figure
2.7.1-1 are in accordance with ASME Code Section III.

3.12 CCWS piping shown as ASME Code Section III on Figure 2.7.1-1 retains pressure
boundary integrity at design pressure.

3.13 CCWS piping shown as ASME Code Section III on Figure 2.7.1-1 is installed and
inspected in accordance with ASME Code Section III requirements.

3.14 Components listed in Table 2.7.1-1 as ASME Code Section III are designed in
accordance with ASME Code Section III requirements.

3.15 Components listed in Table 2.7.1-1 as ASME Code Section III are fabricated in
accordance with ASME Code Section III requirements.

3.16 Pressure boundary welds on components listed in Table 2.7.1-1 as ASME Code Section
IIT are in accordance with ASME Code Section III requirements.

3.17 Components listed in Table 2.7.1-1 as ASME Code Section III retain pressure boundary
integrity at design pressure.

4.0 I&C Design Features, Displays and Controls

4.1 Displays listed in Table 2.7.1-2—Component Cooling Water System Equipment 1&C and

Electrical Design are retrievable in the main control room (MCR) and the remote
shutdown station (RSS) as listed in Table 2.7.1-2.

Tier 1 Revision 3—Interim Page 2.7-2
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4.2 The CCWS equipment controls are provided in the MCR and the RSS as listed in Table
2.7.1-2.

43 Equipment listed as being controlled by a priority and actuator control system (PACS)
module in Table 2.7.1-2 responds to the state requested by a test signal.

4.4 A CCWS low flow condition automatically opens the low head safety injection
(LHSI)/residual heat removal (RHR) heat exchanger (HX) inlet valve.

4.5 A surge tank level of MIN3 automatically isolates the associated train common header

|09-02-02'1 16 )W switchover valves.

4.6 A surge tank level of MIN4 automatically trips the associated CCWS pump and unlocks
the common header switchover function to allow restoration of flow to the common
users.Deleted.

4.7 A flowrate difference between the supply and return from the Nuclear Auxiliary Building
(NAB) and the Radioactive Waste Building (RWB) automatically isolates the non-safety-
related branch.

4.8 Loss of one CCWS train initiates an automatic switchover to allow cooling of the
common ‘a’ and/or ‘b’ headers.

4.9 Deleted.

4.10 CCWS train separation to RCP thermal barriers is maintained by interlocks provided on
the supply and return thermal barrier containment isolation valves. The interlocks require
that CIVs associated with one common header be closed before the other common header
CIVs can be opened.

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

5.0 Electrical Power Design Features

5.1 The components designated as Class 1E in Table 2.7.1-2 are powered from the Class 1E
division as listed in Table 2.7.1-2 in a normal or alternate feed condition.

5.2 Valves listed in Table 2.7.1-2 fail as-is on loss of power.

6.0 Environmental Qualifications

6.1 Components in Table 2.7.1-2, that are designated as harsh environment, will perform the
function listed in Table 2.7.1-1 in the environments that exist during and following
design basis events.

7.0 Equipment and System Performance

7.1 The CCWS heat exchangers as listed in Table 2.7.1-1 have the capacity to transfer the
design heat load to the ESWS.

Tier 1 Revision 3—Interim Page 2.7-3
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7.2 The pumps listed in Table 2.7.1-1 have net positive suction head available (NPSHA) that
|09.02_02_1 22 is greater than net positive suction head required (NPSHR) at system run-out flow.

7.3 The CCWS delivers water to the LHSI/RHRS heat exchangers to provide cooling.
‘ 7.4 The CCWS delivers water to the RCP thermal barrier sealscoolers at the required flow-

from Common 1.B header and also from Common 2.B header.

7.5 The CCWS delivers water to Divisions 2 and 3 of the SCWS chiller heat exchangers.

7.6 The CCWS delivers water to the spent fuel pool cooling heat exchangers.

7.7 Class 1E valves listed in Table 2.7.1-2 can perform the function listed in Table 2.7.1-1
under system operating conditions.

7.8 The CCWS provides for flow testing of CCWS pumps during plant operation.

7.9 Containment isolation valves listed in Table 2.7.1-1 close within the containment

isolation response time following initiation of a containment isolation signal.
7.10 The CCWS surge tanks provide adequate capacity for system operation.
8.0 System Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.1-3 lists the CCWS ITAAC.

Tier 1 Revision 3—Interim Page 2.7-4
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Table 2.7.1-3—Component Cooling Water System ITAAC

(8 Sheets)
Inspections, Tests,
Commitment Wording Analyses Acceptance Criteria

4.5 | A surge tank level of MIN3 Tests will be performed using The following interlock
automatically isolates the test signals to verify the responds as specified below
associated train common interlock. when activated by a test signal:
header switchover valves. Surge tank level of MIN3

|09.02_ 02-116 }_{/ autorr'latically'isolates the
associated train common
header switchovervalves:

4.6| | A surge tank level of MIN4 Tests will be performed using The following interlocks
automatically trips the test signals to verify the respond as specified below
associated CCWS pump and | interlockDeleted. when activated by a test signal:
unlocks the common header e Surge tank level MIN4
switchover function to allow automatically trips the
restoration of flow to the associated CCWS pump.
common usersBeleted. e Surge tank level MIN4

unlocks the switchover
sequence. This interlock to
be verified by performing a
switchover sequence in the
interlock test for surge tank
MIN4 level. Deleted.

4.7 | A flow rate difference Tests will be performed using The following interlock
between the supply and test signals to verify the responds as specified below
return from NAB and RWB interlock. when activated by a test signal:
automatically isolates the Flow rate difference between
non—safety related branch. the Supply and return from

NAB and RWB automatically
isolates the non-safety related
branch.

4.8 | Loss of one CCWS train Tests will be performed using The following interlock
initiates an automatic test signals to verify the responds as specified below
switchover to allow cooling | interlock. when activated by a test signal:
of the common “a” and/or Loss of one CCWS train
“b” headers. automatically initiates a

switchover to allow cooling
of the common “a” and/or “b”
headers.

4.9 | Deleted. Deleted. Deleted.

Tier 1 Revision 3—Interim Page 2.7-21
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Table 2.7.1-3—Component Cooling Water System ITAAC

(8 Sheets)

Commitment Wording

Inspections, Tests,
Analyses

Acceptance Criteria

6.1 | Components in Table 2.7.1- a. Type tests or type tests and | a. Environmental Qualification
2, that are designated as analysis will be performed Data Packages (EQDP) exist
harsh environment, will to demonstrate the ability of and conclude that the
perform the function listed in the components listed as components listed as harsh
Table 2.7.1-1 in the harsh environment in Table environment in Table 2.7.1-
environments that exist 2.7.1-2 to perform the 2 can perform the function
during and following design function listed in Table listed in Table 2.7.1-1
basis events. 2.7.1-1 for the during and following design

environmental conditions basis events including the
that could occur during and time required to perform the
following design basis listed function.
events.

b. Components listed as harsh | b. Inspection reports exists and
environment in Table 2.7.1- conclude that the
2 will be inspected to verify components listed in Table
installation in accordance 2.7.1-2 as harsh
with the construction environment has been
drawings including the installed per the
associated wiring, cables construction drawings and
and terminations. any deviations have been
Deviations to the reconciled to the EQDP.
construction drawings will
be reconciled to the EQDP.

7.1 | The CCWS heat exchanger Tests and analyses will be T et e b s
as listed in Table 2.7.1-1 has | performed to demonstrate the R
the capacity to transfer the capability of the CCWS heat transter-ofan-equivalent
design heat load to the exchanger as listed in Table copbinedsesduet oo beny
ESWS system. 2.7.1-1 to transfer the heat load | exchangerareaof39963f-and

to the ESWS. the-overall-heattransfer

cocfficient ot 360

[09.02.02-121 |— | BFUAE#°E A report exists
and concludes that the CCWS
heat exchanger is capable of
removing the DBA heat load of
291.8 E+06 BTU/hr with a
minimum additional margin of
10% above the specified 10%
tube plugging allowance.

Tier 1 Revision 3—Interim Page 2.7-23
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Table 2.7.1-3—Component Cooling Water System ITAAC

(8 Sheets)

Commitment Wording

Inspections, Tests,
Analyses

Acceptance Criteria

7.2 | The pumps listed in Table Testing will be performed to The pumps listed in Table
2.7.1-1 have NPSHA thatis | verify NPSHA for pumps listed | 2.7.1-1 have NPSHA that is
greater than NPSHR at in Table 2.7.1-1. greater than NPSHR at system
system run-out flow. run-out flow with consideration

for minimum allowable surge

tank water level (as corrected to
|09.02.02-1 22 account for actual temperature

and atmospheric conditions).

7.3 | The CCWS delivers watex to | Tests and analyses will be The CCWS delivers at least a
the LHSI/RHRS heat performed to determine the flowrate to each LHSI/RHR
exchangers to provide CCWS delivery rate under heat exchanger of 2.19 x 10°
cooling operating conditions Ib/hr

7.4 | The CCWS delivers water to | Tests and analyses will be The CCWS delivers at least a
the RCP thermal barrier performed to determine the flowrate to the thermal barrier
coolers_at the required flow CCWS delivery rate under coolers of 0.0198 x 10° Ib/hr
from Common 1.B header operating conditions. from Common 1.B header and
and also from Common 2.B also from Common 2.B header.
header.

7.5 | The CCWS delivers water to | Tests and analyses will be The CCWS delivers at least a
Divisions 2 and 3 SCWS performed to determine the flowrate to the safety chilled
chiller heat exchangers. CCWS delivery rate under water chillers of 0.373 x 10°

operating conditions. Ib/hr.

7.6 | The CCWS delivers water to | Tests and analyses will be The CCWS delivers at least a
the spent fuel pool heat performed to determine the flowrate to the spent fuel pool
exchangers. CCWS delivery rate under cooling heat exchangers of

operating conditions. 0.8818 x 10° Ib/hr.

7.7 | Class 1E valves listed in Tests and analyses or a The valves change position as
Table 2.7.1-2 perform the combination of tests and listed in Table 2.7.1-1 under
function listed in Table 2.7.1- | analyses will be performed to system operating conditions.

1 under system operating demonstrate the ability of the

conditions. valves listed in Table 2.7.1-2 to
change position as listed in
Table 2.7.1-1 under system
operating conditions.

7.8 | The CCWS provides for flow | A test will be performed. Normal system alignment
testing of CCWS pumps allows testing of each CCWS
during plant operation. pump during plant operation.

Tier 1 Revision 3—Interim Page 2.7-24
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Eri

ESWS are powered by Class 1E electrical buses and are emergency powered by the
EDGs.

The non-safety-related dedicated division contains a dedicated ESWS pump, debris

filter, piping, valves, controls, and instrumentation. The non-safety related ESWS
|09_02,02-1 21 }—N pumps cooling water from the division four UHS cooling tower basin to the dedicated

CCWS HX and back to the division four UHS cooling tower during severe accidents

| (SA). The dedicated ESWS pumptrain is powered by Class 1E electrical busesDivision
4 and is capable of being supplied by an EDG or a station blackout diesel generator

(SBODG).

Refer to Section 12.3.6.5.7 for essential service water system design features which
demonstrate compliance with the requirements of 10 CFR 20.1406.

9.21.3 Component Description
9.2.1.3.1 Safety-Related Essential Service Water Pumps

Each of the four safety-related cooling divisions contains one 100 percent capacity
pump. During normal operating conditions, two of the four divisions are operating.
The required flow rate of each ESWS pump is defined by the heat to be removed from
the system loads. Design parameters are listed in Table 9.2.1-1. The pumps are
designed to fulfill the corresponding minimal required design mass flow rate under the
following conditions:

e Minimal water level without cavitation.

e Head losses in the cooling water inlet piping according to full power plant
operation.

e Fluctuations in the supplied electrical frequency.

e Increased pipe roughness due to aging and fouling.

e TFouled debris filters.

e Maximum pressure drop through the system HXs.

e Minimum water level in cooling tower basin considers minimum submergence
requirements to prevent vortex effects, and net positive suction head to prevent

cavitation of the ESWS pump.

Determination of the discharge head of the pumps is based on the dynamic pressure
losses, the minimum/maximum water levels of the water source, and the head losses of
the mechanical equipment of the associated ESWS at full load operation.

Tier 2 Revision 3—Interim Page 9.2-3
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The Seismic Category I fast-acting isolation valves for non-safety-related CCWS users
are hydraulically operated and designed to close in less than 10 seconds. The CCWS
common header switchover valves are also fast-acting hydraulically operated valves
with a closure time of less than 10 seconds. These switchover valves can be used to
isolate the common headers to conserve the system capacity to cool the safety-related

SIS users directly associated with the CCWS train. The common header switchover
valves (KAA10/20/30/40 AA006/010/032/033) will be designed to fail “as-is” on loss of
power to the hydraulic pilot circuit while the isolation valves (KAB50 AA001/004/006
and KAB80 AA015/016/019) for the non-safety-related CCWS users will be designed
to fail “closed” on loss of power to the hydraulic pilot circuit.

he four separate, independently powered safety cooling trains of the CCWS,
combined with high standards for system design, installation and maintenance,
provides assurance that the system will fulfill its safety-related function under the

|09_02.02_1 21 most demanding postulated conditions in spite of its most limiting credible single

failure.

During severe accidents, containment heat is removed by the dedicated cooling chain,
consisting of the SAHRS, dedicated CCWS, and dedicated ESWS. This dedicated
CCWS train is normally in standby operation and is manually started if needed. In
case of loss of the dedicated CCWS or ESWS division, the SAHRS cooling chain is lost.
This condition is outside the DBA. The dedicated CCWS train supports beyond design
basis accident mitigation and is rermallyfed-from-effsite powerpowered by Class 1E
electrical Division 4 and is capable of being supplied by the onsite electrical power
supplies that are backed by an EDG or SBO diesel generator.

Each physically separated CCWS safety-related train includes:

e A main system pump fitted with a recirculation line and pump motor cooling line.
e An HX, cooled by ESWS, with a parallel flow bypass line with control valve to
maintain CCW minimum temperature during cold weather and low-load

operation.

e A concrete, steel lined surge tank connected to the pump suction line with
sufficient capacity to compensate for CCWS normal leaks or component draining.

e A sampling line with continuous radiation monitor.
e A chemical additive supply line.
e Isolation valves to separate the safety-related train from the common load set.

Each CCWS safety-related train supplies cooling to its respective CCWS and medium
head safety injection (MHSI) pumps and motors and associated LHSI/RHR HXs, and

Tier 2 Revision 3—Interim Page 9.2-22
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109.02.02-115 h/

tank connected to the suction line to keep the system filled and maintain adequate
head to prevent in-leakage of radioactive fluids from the SAHRS HX, a connection to
the demineralized water distribution system with an injection pump for inventory
makeup, a chemical additive supply connection, and associated piping, fittings, and
valves. The dedicated CCWS surge tank is charged by nitrogen over pressurization,
which allows compressible compensation for fluid expansion and contraction and
helps provide that any potential coolant leakage is into rather than out of the SAHRS.
The dedicated CCWS train is shown in Figure 9.2.2-4—Component Cooling Water
System Dedicated CCWS Trains.

In general, butterfly valves are used in the CCWS for isolation service (open or closed),
not for throttling. In those applications where a butterfly valve is used in the CCWS
and is subject to substantial throttling service for extended periods, design provisions
will prevent consequential pipe wall thinning immediately downstream of the valves.
Such design provisions include the use of erosion resistant materials, the use of thick
wall pipe, and provision of straight pipe lengths immediately downstream of the
affected valves.

All components and piping are carbon steel, except the demineralized feedwater line,
which is stainless steel, and the CCWS HX tubes and dedicated CCWS HX tubes which
are of a suitable corrosion resistant metal. Table 9.2.2-4—Power Supplies for CCWS
Valves identifies the CCWS valves that are provided with normal and alternate power
supplies per Section 8.3.1.1.1.

The CCWS has non-seismic piping and components in the following locations:
eSafeguards Buildings (SB) 1, 2, 3 and 4.

eNuclear Auxiliary Building (NAB).

eReactor Building Annulus.

eFuel Building (FB).

eRadioactive Waste Processing Building (RWPB).

Non-seismic portions of the CCWS are isolated from safety-related SSC by either

physical separation or by the use of physical barriers. Failure of the non-seismic

portions of the CCWS does not adversely affect the control room nor does it result in

excessive radiological release. The-demineralized-water-distributionsystem{DWDS)-

Tier 2
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9.2.2.2.2

[09.02.02-117 |_\/

Component Description [09.02.02-115 I_/]\

Refer to Section 3.2 for details of the seismic and system quality group classification of
the CCWS, CCW structures, and CCW components.

CCWS Pumps

CCWS pumps are sized to provide the capacity to support system flow requirements
during penalizing conditions. To accomplish this, design margins are added to the

limiting flewrequirements (volumetric flow and head). The pump design flow of
17,957 gpm shown in Table 9.2.2-1 includes an approximate 15 percent margin above

the required maximum pump flow. The pump head of 199.7 ft in Table 9.2.2-1

includes an approximate 15 percent margin above the required maximum pump
head.The required design margip §

Pump head design margin: | (104 + (2% + (3386 + %= 15.7%

Pump flow design margin: Jaen? s 2202+ (L620% 4 %= 15.3%

The CCWS pumps are part of the safety-related cooling trains.

The four pumps are centrifugal type. The pump motor is cooled by an air-water cooler
supplied by CCWS itself. The pump and motor are horizontally mounted on a
common base plate. The pump and motor bearings are oil lubricated and are air
cooled.

Motor heaters are provided on the motors and are energized when the pump is not in
operation to prevent the formation of condensation.
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EPR

between valves AA141 and AA142. The manual valves AA141 and AA142 are then
opened to provide the emergency makeup.

Plant procedures and controls associated with the installation of the spool piece will be
implemented by the COL applicant.

Dedicated CCWS Surge Tank

The dedicated CCWS surge tank is connected to the dedicated CCWS pump suction
line.

The surge tank makeup is provided from the DWDS and nitrogen overpressure is
provided to prevent a leak of radioactive fluids into the dedicated CCWS from the
SAHRS.

The surge tank is provided with overpressure protection.
Common Header Switchover Valves
The common header switchover valves are fast-acting, hydraulically operated valves.

The valves provide the physical train separation for the support of the common
cooling loads. They are used to transfer cooling of the common users during normal
plant operation or in the event of a failure during a design basis event.

The valves are interlocked so that two trains may not be simultaneously connected to
the same common header. The stroke time of these fast-acting valves is sufficient to

|09'02'02'/I 21 | 5 minimize the interruption of cooling to the CCWS loads.

To provide reliability of the switchover function, each hydraulically operated common
header switchover valve has multiple solenoid operated pilot valves and hydraulic

fluid pumps. The solenoid operated pilot valves and hydraulic fluid pumps are each

powered from different Class 1E divisions.an-uninterruptible-pewersapply-(UPSHs-

The non-safety load isolation valves are also fast-acting, hydraulically-operated valves.
Each hydraulically-operated valve has multiple solenoid-operated pilot valves and
hydraulic fluid pumps. Pilot valves and hydraulic fluid pumps are powered from

different Class 1E divisions to provide redundancy. Eaeh-pilotvalveispoweredfroma

LHSI Heat Exchanger Isolation Valves

These valves are motor-operated valves. The valves are normally closed to prevent
dilution of the LHSI fluid and may be opened when necessary to provide an adequate
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I
[09.02.02-119

e Opening the LHSI/RHR isolation valves of the train not initially in operation.

e Opening the LHSI pump seal cooler isolation valves (KAA22/32AA013).

e Isolation of the non-safety-related common users outside the Reactor Building.

e Isolation of the containment ventilation and RCDT loads inside the Reactor
Building on Common Header 1.b (containment isolation stage 1).

For previously running pumps, the following sequence applies:

e Opening the LHSI/RHR isolation valves-of the-train-notinitially in-operation.
e Opening the LHSI pump seal cooler isolation valves (KAA22/32AA013).

e Isolation of the non-safety-related common users outside the Reactor Building.

o Isolation of the containment ventilation and RCDT loads inside the Reactor
Building on Common Header 1.b (containment isolation stage 1).

Upon actuation of a containment isolation stage 2 signal issued from the RPS, the RCP
and CVCS loads inside the RB are isolated (not including the RCP thermal barriers).

Loss of Offsite Power

CCWS Safety-Related Trains

In case of LOOP, the four CCWS trains are still available for operation. The four
CCWS pumps belonging to the four trains receive emergency power supplied by the
main emergency diesel generators (EDG). Previously operating CCWS trains return to
operation according to the EDG load sequencing and standby trains remain in idle
unless other start orders are received during the EDG load sequencing.

Beyond Design Basis Events (Dedicated CCWS)

CCWS Safety-Related Trains

The CCWS trains are kept in operation unless they are unavailable due to a failure. If
they are unavailable (e.g., a severe accident), the dedicated CCWS train can be used.
When the CCWS trains are unavailable during SBO, RCP seal cooling is not available.
To mitigate leakage from RCP seal failure during this event, the RCPs are supplied
with a standstill seal, an alternative to seal cooling, which limits seal leakage to 0.5
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e | If the surge tank level continues to decrease to less than MIN4 set point, the
associated CCWS train pump is tripped and the common user sets switchover
sequence function is unlocked to allow supplying of the common users by the

|09'02'02'1 16 M associated train. The DWDS supply isolation valve (KAA10/20/30/40 AA027) is

also closed in order to avoid DW water supply to a train with a leak.

The surge tank level is detected by two redundant analog level measurements.

CCWS Actuation from Safety Injection Signal

Upon receipt of a safety injection signal, the four CCWS trains are started, supplying
all SIS pump coolers and the four LHSI heat exchangers. The non-safety-related users
outside of the RB are also isolated.

The system response optimizes the CCWS to cool the SIS pumps and LHSI heat
exchangers. The following CCWS actuations are automatically initiated:

e Start CCWS pumps (KAA10/20/30/40 AP001), if not previously running.
e Open LHSI HX isolation valves (KAA12/22/32/42 AAQ05).
e Open LHSI pump seal cooler isolation valves (KAA22/32 AA013).

e (Close isolation valves for non-safety related users outside of RB (KAB50 AA001/
004/006 & KAB80 AA015/016/019).

Simultaneous operation of LHSI heat exchanger isolation valves (opening) and non-

|09'02'02'1 19 5 safety-related user isolation valves (closing) maintains pump operation in a safe range.

A safety injection signal initiates a concurrent containment isolation Stage 1 signal.

CCWS Operation from Containment Isolation Stage 1

Upon receipt of a containment isolation stage 1 signal, CONT HVAC and NI DVS users
in the RB are isolated via closure of KAB40 AA001/006/012.

This system response isolates these users, confirms the containment isolation function
is met, and allows a maximum cooling flow rate through the LHSI heat exchanger in
the event of a coincident safety injection signal.

CCWS Operation from Containment Isolation Stage 2

Upon receipt of a containment isolation stage 2 signal, the RCP and CVCS loads inside
the RB are isolated (not including the RCP thermal barriers) via closure of KAB60/70
AA013/018/019.
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Table 9.2.2-5—DPesign-Margins-of-GECWS-Pumps

Parameter Margin | Basis
P Wear (In_Service Testing) Tol Reonirod P OO
: : —10% &
Required DesignFlow
Plant Testine I T ; Reauired P TDH
: . +2% £,
Required DesignFlow
Frequeney Variations Required Pump TDH +331%
T E — @
P Namaf o Tol | Tosti Reauired P TDH
; : +3% )
RequiredDesignFlow
S Flow Balanci Required P TOH
: . 5% t4)
Required DesignFlow

09.02.00117 |
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2.0 PREREQUISITES

2.1
2.2

23
2.4

Construction activities on the CCWS have been completed.

CCWS instrumentation has been calibrated and is functional for
performance of the following test.

Test instrumentation is available and calibrated.

Plant systems required to support testing are functional, or temporary
systems are installed and functional.

3.0 TEST METHOD

3.1

32

Demonstrate that operation of the surge tanks and their controls is
within design limits.

Demonstrate that system and component flow paths, flow rates, and
pressure drops including head versus flow verification for the CCW
pumps is within design limits.

3.2.1 |Verify that pump starts/stops, valve realignments resulting

|09_02_02_1 22 | S from automatic switchover, RCP thermal barrier transfer,

33

34
3.5

3.6

3.7

3.8

automatic valve closures and pump trips occur without

introducingObserve-the system-during operationfor the

following water hammer indications:

e Noise.

e Pipe movement.

e Pipe support or restraint damage.
o Leakage.

e Damaged valves or equipment.

e Pressure spikes or waves.

Perform a pump head versus flow verification for CCW pumps.
3.3.1 NPSH, > NPSHg.

3.3.2 Starting time (motor start time and time to reach rated flow).

Verify the stroke closure time of the CCWS switchover valves.

Verify that the start of a CCWS pump generates a starting of the
corresponding ESWS train.

Operate control valves remotely while:
a. Observing each valve operation and position indication.

b. Measuring valve performance data (e.g., thrust, opening and
closing times).

Observe response of power-operated valves upon loss of motive power

(refer to Section 9.2.2 for anticipated response).

Verify alarms, interlocks, indicating instruments, and status lights are
functional.
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3.9
3.10

3.11

3.12

3.13

3.14

Verify pump control from the PICS.

Demonstrate the ability of the CCWS in conjunction with the RHRS

and essential service water system to perform a plant cooldown during
HFT.

Verify that the RCP thermal barriers can be supplied by either the 1.b
or 2.b common header. Demonstrate that the supply can be realigned
with the RCPs operating during HFT.

Verify that the fire protection makeup to the CCW surge tank meets
design flow rates.

Check electrical independence and redundancy of power supplies for
safety-related functions by selectively removing power and
determining loss of function.

Verify that CCWS Train 1 is supplying the common 1.b header (main
common user group), then perform test of CCWS common 1.b

EmergeneyAutomatic Backup Switchover function.

|09_02.02_1 22 H 3.14.1 Initiate a failure of CCWS Train 1 by simulating a signal for

CCWS Train 1 discharge pressure less than or equal to MIN1.

Verify the following actions occur:

e CCWS Train 1 common 1.b supply and return switchover
valves close.

e CCWS Train 1 LHSI heat exchanger isolation valve opens.

e CCWS Train 2 common 1.b supply and return switchover
valves open.

e CCWS Train 2 pump starts.

e RCP thermal barrier flow returns to normal.

3.14.2 Initiate a failure of CCWS Train 1 by simulating a signal for
loss of ESWS Train 1. Verify the following actions occur:

e CCWS Train 1 common 1.b supply and return switchover
valves close.

e CCWS Train 1 LHSI heat exchanger isolation valve opens.

e CCWS Train 2 common 1.b supply and return switchover
valves open.

e CCWS Train 2 pump starts.

e RCP thermal barrier flow returns to normal.

3.14.3 Initiate a failure of CCWS Train 1 by simulating a signal for
main train (flow through CCW pump and heat exchanger,
with or without flow through common headers) flow rate less
than or equal to MIN1. Verify the following actions occur:

e CCWS Train 1 common 1.b supply and return switchover
valves close.
e CCWS Train 1 LHSI heat exchanger isolation valve opens.
Tier 2 Revision 3—Interim Page 14.2-89
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e CCWS Train 2 common 1.b supply and return switchover
valves open.

o CCWS Train 2 pump starts.

[09.02.02-122 |
3.15

3.16

3.17

3.18

e RCP thermal barrier tlow returns to normal.

Perform step 3.14 for CCWS Trains 2, 3, and 4 to verify appropriate
responses.

Verify that CCWS Train 1 is supplying the common 1.b header (main
common user group), then perform test of CCWS Emergency
Temperature Control function by simulating two out of three Train 1
temperature sensors greater than MAX1. Verify the following action
occurs:

e CCWS Train 1 heat exchanger bypass valve closes until MAXI is
cleared (or the valve is fully closed).

Perform step 3.16 for CCWS Trains 2, 3, and 4 to verify appropriate
responses.
Verify that CCWS Train 1 is supplying the common 1.b header (main

common user group), then perform test of CCWS Emergency Leak
Detection function.

3.18.1 Simulate a CCWS Train 1 surge tank level signal less than or
equal to MIN2 and simulate a flow mismatch between the inlet
and outlet of the common 1.b header (main-common-user
groupnon-safety related branches). Verify the following
actions occur:

e KABS80 AA015/016/019CGCW-S-common-t-b-non-safety-
users-iselation valves close.

e Normal and Automatic Switchover functions are
inhibited CCW-S-ecommen-1-b-supplyouter RBisolatien-
rebeele e

3.18.2 Simulate a CCWS Train 1 surge tank level signal less than or
equal to MIN3. Verify the following actions occur:

e CCWS Train 1 common 1.a supply and return switchover
valves close.

e CCWS Train 1 common 1.b supply and return switchover
valves close.

3.18.3 Simulate a CCWS Train 1 surge tank level signal less than or
equal to MIN4. Verify the following actions occur:

e DWDS supply isolation valve closes.

e CCWS common 1.b AutomaticEmergeney Backup
Switchover function is enabled.
e CCWS Train 1 pump trips and CCWS Train 2 pump

automatically startsGGWS-Emergeney Temperature-
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[09.02.02-122 >

3.20

3.21

3.22

Perform step 3.18 for CCWS Trains 2, 3, and 4 to verify appropriate
responses. For common 2.b testing with Trains 3 and 4 valves KAB50
AA001/004/006 close.

Verify that CCWS Train 1 is supplying the common 1.b header (main
common user group), then perform test of CCWS Actuation from
Safety Injection function by simulating a safety injection signal to
CCWS. Verify the following actions occur:

e CCWS Train 1/2/3/4 pumps start automatically (if not previously

running).

e CCWS Train 1/2/3/4 LHSI heat exchanger isolation valves KAA12/
22/32/42 AAQO5 open.

o Isolation valves for non-safety-related users outside the Reactor

Building (KAB50 AA001/004/006 and KAB80 AA015/016/019)
closeCCWS-eommeon—2-nen-—safety-users-supply-iselation-valve-
eleses.

e LHSI pump seal cooler isolation valves (KAA22/32 AAQ13)

openCCWS-common-2-nen—safety-usersupstream-and downstream-
o GCGWSecommon1-b-NABnon-safetyusers-iselation-valveselose:
Perform step 3.20 for CCWS Trains 2, 3 and 4 to verify appropriate
responses.

Verify that CCWS Train 1 is supplying the common 1.b header (main
common user group), then perform test of CCWS Operation from
Stage 1 Containment Isolation signal and CCWS Operation from Stage
2 Containment Isolation signal functions.

3.22.1 Simulate a containment stage 1 isolation signal to CCWS.
Verify the following actions occur:

e CCWS containment isolation valves KAB40 AA001/006/
012 closeGEWS-common1t-supply outercontainment-
o CCWS-ecommenlreturninnerand-eutercontainment
3.22.2 Simulate a containment stage 2 isolation signal to CCWS.
Verify the following actions occur:

o CCWS containment isolation valves KAB60/70 AA013/

018/019 closeCCW-S-commen-1-safetyusers-supply-outer
. solati e closes.
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[09.02.02-122 |—>
3.24

3.25

3.26

3.27

3.28

3.29

Perform step 3.22 for CCWS Trains 2, 3, and 4 to verify appropriate
responses.

Verify that CCWS Train 1 is supplying the common 1.a header (fuel
pool cooling and safety injection loads) and the common 1.b header
(main common user group) then perform test of CCWS Response to a
LOOP function by simulating a loss of offsite power to CCWS. Verify
the following actions occur:

. CCWS 2 saf . i .
e CCWS Train 1 starts upon receipt of a Protection System signal.

Perform step 3.24 for CCWS Trains 2, 3, and 4 to verify appropriate
responses.

Verify that CCWS Train 1 is supplying the common 1.a header (fuel
pool cooling and safety injection loads) and the common 1.b header
(main common user group) then perform test of CCWS Switchover
Valve Interlock function. Verify the following groupings of valves
cannot be simultaneously opened to prohibit more than one train from
being connected to a common header:

o KAA10 AA033/032 with KAA20 AA033/32.CCWS-Train1-
switchover valves

o KAA30 AA033/032 with KAA40 AA033/32.CCWS-Train3-
switchover valves

o KAA10 AA006/010 with KAA20 AA006/010.CCWS-Train1-
switchover valves

o KAA30 AA006/010 with KAA40 AA006/010.CCWS-Train-3-
switchover valves

Verify that CCWS Train 1 or 2 is supplying the common 1.b header

(main common user group), then perform test of CCWS RCP Thermal

Barrier Containment Isolation Valve Interlock function. Verify the

following action occurs:

e KAB30 AA049/051/052 must be closed prior to opening KAB30
AAQ053/055/056 and vice versaGCGWS-common-LTraint-b-and2b-

Perform step 3.27 for CCWS Train 3 or 4 supplying common 2.b
header to verify appropriate responses.

Verify that CCWS Train 1 is supplying the common 1.b header (main
common user group), then perform test of CCWS Switchover Valve
Leakage or Failure function by simulating CCWS Train 1 surge tank
level less than MIN3 and CCWS surge tank 2 level greater than MAX2.
Verify the following actions occur:
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3.30
[09.02.02-122 |->

3.31

3.32

3.33

3.34

3.35

3.36

e CCWS Train 1 common 1.a supply and return switchover valves
close.

e CCWS Train 1 common 1.b supply and return switchover valves
close.

Perform step 3.29 for CCWS Train 2 supplying common 2.b header to
verify appropriate responses.

Verify that CCWS Train 1 is supplying the common 1.b header (main
common user group), then perform test of CCWS Surge Tank Makeup
function. Verify the following action occurs:

e DWDS supply isolation valve responds to CCWS surge tank level
changes.

Perform step 3.31 for CCWS Trains 2, 3, and 4 to verify appropriate

responses.

Verify that CCWS Train 1 is supplying the common 1.b header (main
common user group), then perform test of CCWS Temperature
Control function.

3.33.1 Simulate two of three CCWS Train 1 temperature sensors less
than MIN1. Verify that the Train 1 heat exchanger bypass
valve opens by 10 percent of its 0-100 percent range at 1
minute intervals until 2 of 3 temperature measurements are
greater than MINI1, or the valve is fully open.

3.33.2 Simulate two out of three CCWS Train 1 temperature sensors
greater than MAX1. Verify that the Train 1 heat exchanger
bypass valve closes by 10 percent of its 0-100 percent range at 1
minute intervals until 2 of 3 temperature measurements are
less than MAX1, or the valve is fully closed.

Perform step 3.33 for CCWS Trains 2, 3, and 4 to verify appropriate
responsesPerform-Steps3-1H4-through3-24-for CCWS Trains 2, 3;-and 4
> . .

Verify that CCWS common 1.b header is supplying RCP thermal
barrier cooling, then perform test of RCP thermal barrier isolation
function.

3.35.1 Simulate high flow above threshold value on the return of
RCP1 thermal barrier. Verify that RCP1 thermal barrier

isolation valves close.

3.35.2 Simulate high pressure above threshold value on the return of
RCP] thermal barrier. Verify that RCP1 thermal barrier

isolation valves close.

3.35.3 Perform steps 3.35.1 and 3.35.2 for RCP 2, 3, and 4 thermal
barriers.

Perform step 3.35 for common 2.b header supplying RCP thermal
barrier cooling to verify appropriate responses.
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4.0 DATA REQUIRED

4.1
4.2

4.3
4.4
4.5
4.6
4.7
4.8

Record pump head versus flow and operating data for each pump.

Flow balancing data including flow to each component and throttle
valve positions.

Setpoints of alarms interlocks and controls.

Valve performance data, where required.

Valve position indication.

Position response of valves to loss of motive power.

Temperature data during cooldown.

Response of CCW System to SIAS, CIAS, surge tank level signal, and
CCW header differential flow signal.

5.0 ACCEPTANCE CRITERIA

5.1

The CCWS meets design requirements (refer to Section 9.2.2):

5.1.1

512

5.1.6
5.1.7

5.1.8
5.19

5.1.10
[09.02.02-122 1> |

Operation of the surge tanks and their controls is within design
limits.
System and component flow paths, flow rates, and pressure

drops including head versus flow verification for the CCW
pumps is within design limits.

Pump head versus flow verification for CCW pumps is within
design limits.

Response to safety-related simulated signals meets design
requirements.

Non-safety-related headers and RCP headers are isolated on
simulated signals.

System valves meet design requirements.

Alarms, interlocks, indicating instruments, and status lights
meet design requirements.

Verify pump control from the PICS.

Verify the ability of the CCWS in conjunction with the RHRS
and essential service water system (ESWS) to perform a plant
cooldown during HFT.

Verify none of the following water hammer indications are

present for all operational tests (3.14 through 3.36):'

e Noise.

e Pipe movement.

e Pipe support or restraint damage.
e Leakage.

e Damaged valves or equipment.

e Pressure spikes or waves.
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