MITSUBISHI HEAVY INDUSTRIES, LTD.
16-5, KONAN 2-CHOME, MINATO-KU
TOKYO, JAPAN

July 20, 2012

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Attention: Mr. Jeffrey A. Ciocco
Docket No. 52-021
MHI Ref: UAP-HF-12202

Subject: MHI’'s Second Amended Response to US-APWR DCD RAI No. 571-4365
Revision 0 (SRP 09.02.02)

Reference: 1) “Request for Additional Information 571-4365 Revision 0, SRP Section
09.02.02 - REACTOR AUXILIARY COOLING WATER SYSTEM, Application
Section: 9.2.2, dated April 10, 2010.
2) “MHI's Responses to US-APWR DCD RAI No. 571-4365", UAP-HF-10160,
dated June 8, 2010.
3) “MHI's Revised Responses to US-APWR DCD RAIl No. 571-4365
Revision 0”, UAP-HF-11237, dated July 29, 2011.

With this letter, Mitsubishi Heavy Industries, Ltd. (“MHI") transmits to the U.S. Nuclear
Regulatory Commission (“NRC”) a document entitled “Second Amended Response to
Request for Additional Information No. 571-4365 Revision 0”.

Enclosed is the second amended response to Question 09.02.02-58 that is contained within
Reference 1. The previous responses to Question 09.02.02-58 were provided in References
2 and 3. MHI supersedes the previous response to Question 09.02.02-58 with this amended
response letter.

Please contact Mr. Joseph Tapia, General Manager of Licensing Department, Mitsubishi
Nuclear Energy Systems, Inc. if the NRC has questions concerning any aspect of the
submittal. His contact information is provided below.

Sincerely,

o Miokoo *°
Yoshiki Ogata,

Director - APWR Promoting Department
Mitsubishi Heavy Industries, LTD.

8|
st



Enclosure:

1. Second Amended Response to Request for Additional Information No. 571-4365
Revision 0

CC: J. A. Ciocco
J. Tapia

Contact Information
Joseph Tapia, General Manager of Licensing Department
Mitsubishi Nuclear Energy Systems, Inc.
1001 19th Street North, Suite 710
Arlington, VA 22209
E-mail: joseph_tapia@mnes-us.com
Telephone: (703) 908 — 8055
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

7/20/2012
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
RAI NO.: NO. 571-4365 REVISION 0
SRP SECTION: 09.02.02 - REACTOR AUXILIARY COOLING WATER SYSTEM

APPLICATION SECTION:9.2.2
DATE OF RAI ISSUE: 4/13/2010

QUESTION NO.: 09.02.02-58
Follow-up to RAI 362-2278, question 09.02.02-34

Based on the staff's review of the applicant’s response to RAI 09.02.02-34, the following items
should be addressed.

ltem 2: The discussion in response to RAI 09.02.02-34, item 2 should be added to the DCD.

Item 3: Although the additional text explained the re-supply water function and operation of
the associated valves (NCS-MOV-445A/B, MOV-447A/B, and MOV-448A/B), it does not
discuss the bases for the 4 diameter bypass lines. The discussion should be added to the
DCD.

. The US-APWR design related to the CCWS supply to the RCPs isolates on a containment
isolation signal (MOV-401A and B, MOV-402A and B, MOV-436A and B, and MOV 438A and
B) which is counter to the guidance of SRP 9.2.2, Section Il. “Acceptance Criteria”, Item 4. D
which states: “Remote manual isolation of the RCP seal coolant water by the main control
room operator for continued long-term pump operation in an actual event”.

In addition, SRP 9.2.2. Section lll, “Review Procedure,” ltem 4.F. states:

“Design provisions are made for isolation of component cooling water supply and return lines
to the RCP by remote manual means only”.

In accordance with 10 CFR 52.47 (a) (9), an evaluation shall discuss how the proposed
alternative provides an acceptable method of complying with the Commission's regulations.
The applicant should revise Table 1.9.2-9, “US-APWR Conformance with Standard Review
Plan Chapter 9 Auxiliary Systems,” stating the bases for an exception or departure related to
GDC 44 and the guidance of SRP Section 9.2.2.

Reference: MHI's Responses to US-APWR DCD RAl No. 362-2278: MHI Ref:
UAP-HF-09333; dated June 19, 2009; ML091760624.
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ANSWER:
Item 2: Tier 2, DCD Subsection 9.2.2.3.2 will be revised to describe why there is low potential
for leakage into the RCS, as stated in the response to Question 09.02.02-34, ltem 2.

Item 3: The 8-inch lines and valves are sized for all plant operating conditions. The isolation
signals that were described in DCD Revision 3 for the header tie line isolation valves
(NCS-MOV-020A/B and 007A/B), RCP CCW supply line isolation valves (NCS-MOV-401A/B)
and RCP CCW supply line containment isolation valves (NCS-MOV-402A/B), RCP CCW
return line containment isolation valves (NCS-MOV-436A/B and NCS-MOV-438A/B) will be
removed. Thus, RCP thermal barrier cooling is not automatically isolated, consistent with
SRP 9.22. As a result, the 4-inch bypass lines and valves (NCS-MOV-445A/B,
MOV-447A/B, and MOV-448A/B), which were intended only to provide sufficient cooling for
the RCP thermal barrier under the conditions associated with containment isolation, are not
necessary. Thus, this alternate flow path and associated valves will be deleted. The
additional description discussed in Question 09.02.02-34 will also be removed.

Removal of automatic closure of the header tie line isolation valves (NCS-MOV-020A/B and
007A/B) during an accident condition introduces the potential for additional loading on one
train of a subsystem if a single failure is postulated in the other train. (Note, the response to
Question 09.02.02-48 describes the design change to the automatic isolation of the A2
header heat loads.) The potential exists only for the period in which the header tie line valves
are open. For example, if the B-CCW pump fails to actuate upon the receipt of an ECCS
actuation signal, the heat load on the A-CCW heat exchanger will be increased as follows:

Additional load from B header

B-CCW pump: Pump fails to start: 0.0 Btu/hr

B-SI pump: Pump actuated by ECCS signal: 0.84 x 10° BTU/hr

B-CS/RHR pump: Pump actuated by containment spray signal: 0.48 x 10% BTU/hr
B-CS/RHR heat exchanger: CCW will not be provided to the heat exchanger because
the outlet isolation valve (NCS-MOV-145B) opens only on receipt of both B-CCW pump
actuation and ECCS actuation signal: 0.0 Btu/hr

Thus, the total additional A-CCW heat exchanger heat load is 1.32 x 10° BTU/hr.

Additional load from A1 header

The heat load from A1 header is already included in DCD Revision 3 Table 9.2.2-4. Therefore,
removal of the auto closure for the header tie line will not affect the A-CCW heat exchanger
heat load.

Additional load from A2 header

¢ The heat load from the A-instrument air system in the Turbine Building and non-safety
related components in the Auxiliary Building (no CCWS supporting components for C2
header) will be isolated by ECCS actuation, containment spray signal or low-low surge
tank level: 0.0 Btu/hr

e The heat load from excess letdown heat exchanger (letdown heat exchanger for C2
header) will also be isolated by containment isolation signal: 0.0 Btu/hr

Revised Table 9.2.2-4 provided in the response to Question 9.2.2-52 lists the total “A or B
header” heat load as 161.7 x 10° BTU/hr for the accident condition. Adding 1.32 x 10° BTU/hr
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to account for open header tie line isolation valves and a single failure would increase this value
to 163.02 x 10° BTU/hr. This value would increase the required heat exchanger UA value for
accident condition; Table 9.2.2.52-1 in the response to Question 9.2.2-52 lists this value as 5.0 x
10° Btu/°F-hr. However, such a change would not affect the design basis of the CCW heat
exchanger as it is small in comparison to the required UA value of 7.2 x 10° BTU/hr for the
refueling condition. Thus, the system would not overheat in this configuration as the available
heat exchanger could accommodate the increased heat load.

For the case of all B-train failure due to the failure of B-Class 1E GTG during the accident
condition concurrent with a LOOP, the non-safety components and all the B-train safety
components powered from the B-Class 1E will stop. Thus, the heat load from B and A2 header
will be zero and this situation is bounded by the case of B-CCW pump failure.

For the case of A, C and D-train failure, an analogous approach results in similar conclusions.
In summary, removal of auto closure for the header tie line isolation valves
(NCS-MOV-020A/B and 007A/B) does not affect the CCWS design from a heat removal
perspective.

Removal of the automatic closure of the header tie line isolation valves during an accident
could result in a situation that CCW flow to a potentially a non-functioning CS/RHR heat
exchanger must be terminated to assure that adequate flow is provided to the functioning
CS/RHR heat exchanger in the subsystem. The response to RAI 919-6392, Question
09.02.02-86 describes a change to the CCWS design described in DCD Revision 3 to
address this situation.

Closure of the header tie line valves is required to achieve separation of trains within each
subsystem. In the event of a design basis accident, train separation prevents drainage of
the subsystem in the event of a subsequent passive component failure such as pipe break.
Based on the discussion in SECY-77-439 (§2.D, “Passive Failure in a Fluid System”), leakage
is typically assumed during the long-term post-accident response, but not additional gross
failure of passive components. SECY-77-439 refers to long-term cooling as "24 hours or
greater after the event”. Thus, it is assumed that the operator will close the header tie line
isolation valves within 24 hours to configure the CCWS for long-term operation after a design
basis accident. The DCD will be modified to identify that operators must close the header tie
line isolation valves to achieve train separation.

Impact on DCD

DCD Tier 1 Subsection 2.7.3.3.1 will be revised to delete references to NCS-MOV-445A/B.
MOV-447A/B, MOV-448A/B; and update information for NCS-MOV-401A/B, MOV-402A/B,
MOV-436A/B and MOV-438A/B as follows:

Table 2.7.3.3-1

Table 2.7.3.3-2

Table 2.7.3.3-3

Table 2.7.3.34

Figure 2.7.3.3-1 (Revised figure provided in Question 9.2.2-49 response reflects
deletion of NCS-MOV-445A/B, MOV-447A/B, and MOV-448A/B)

DCD Tier 1 Subsection 2.11.2.1 will be revised to delete references to NCS-MOV-445A/B,
MOV-447A/B, MOV-448A/B and update information for NCS-MOV-401A/B, MOV-402A/B,
MOV-436A/B and MOV-438A/B, as follows:
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¢ Table 2.11.2-1
o Table2.11.2-2

DCD Tier 2 Table 3.2-2 will be revised as follows:

e Delete reference to NCS-MOV-445A/B, 447A/B, 448A/B

DCD Tier 2 Table 3.9-14 will be revised as follows:

¢ Delete reference to NCS-MOV-445A/B, 447A/B, 448A/B

DCD Tier 2 Table 3D-2 will be revised as follows:

o Delete reference to NCS-MOV-445A/B, 447A/B, 448A/B

DCD Tier 2 Subsections 6.2.4.2 and 6.2.4.3.2 will be revised as follows:

o Clarify isolation function and actuation of CCW supply and return line to the RCPs
valves.

DCD Tier 2 Table 6.2.4-3 will be revised as follows:
¢ Delete reference to NCS-MOV-445A/B, 447A/B, 448A/B
¢ Change “Valve Position, Post-Accident” from “C” to “O” for NCS-MOV-402A/B,
436A/B, 438A/B

DCD Tier 2 Subsection 9.2.2.2.2.4 will be revised as follows:

¢ Delete automatic closure discussion for header tie line isolation valves
¢ Add header tie line isolation valve closure time discussion
e Reference COL item for closure header tie line isolation valve closure.

DCD Tier 2 Subsection 9.2.2.3.2 will be revised as follows:

* Revise discussion of closure of header tie line isolation valves to eliminate reference
to automatic closure.

e Add discussion provided in the response to RAI Question 09.02.02-34, Item 2, to the
DCD.

DCD Tier 2 Subsection 9.2.2.3.5 will be revised as follows:

* Revise discussion to reflect that thermal barrier cooling will not be automatically
isolated and that 4-inch bypass valves have been removed from the design.
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DCD Tier 2 Table 9.2.2-3 will be revised as follows:

¢ Delete reference to NCS-MOV-445A/B, 447A/B, 448A/B and update the FMEA.

e Update to reflect that automatic closure of NCS-MOV-020A/B and 007A/B has been
deleted; see the response to Question 9.2.2-48 for this change.

o Reflect RCP cross tie operation in ftem 1.
Add a note to provide additional information for “Effect on System Safety Function”
with regard to header tie line isolation valves.

Impact on R-COLA
There is no impact on the R-COLA.

Impact on S-COLA
There is no impact on the S-COLA.

Impact on PRA
There is no impact on the PRA.
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2.7 PLANT SYSTEMS US-APWR Design Control Document

Table 2.7.3.3-1 Component Cooling Water System Location of Equipment and Piping

(Sheet 2 of 2)
System and Components Location
Compongnt cooll_ng wgter system piping and valves between and including Containment
the containment isolation valves Reactor Buildin
NCS-MOV-402A 436A 438A:445A447A.448A and NCS-VLV-403A 437A g | ODZC?gog-OZ-
Component cooling water piping and valves between and including the Containment
containment isolation valves NCS-MOV-402B,436B,438B.446B,4478-4488 Reactor Buildin | DCD_09.02.
and NCS-VLV-403B,437B o 02-58
Component cooling water system piping and valves related to components - -
installed in A/B from and excluding isetatieastop valve /'F\;::t?g :;'Si':g DCD_09.02.
NCS-AOW-602VLV-601 up to and excluding stop valve NCS-VLV-651 9 02-49
Component cooling water system piping and valves related to components
installed in T/B from and excluding iselatienstop valves Turbine Building DCD_09.02.
NCS-AOV-662VL V-661A,B up to and excluding stop valves Reactor Building 02-49
NCS-VLV-669A B
Component cooling water system piping and valves related to reactor coolant
pumps between
the containment isolation valves NCS-MOV-436A 447A (excluding) and Containment
NCS-VLV-403A,437A (excluding)
and the valves NCS-SRV-406A,B,435A (including)
Component cooling water system piping and valves related to reactor coolant
pumps between
the containment isolation valves NCS-MOV-436B,447B (excluding) and Containment
NCS-VLV-403B,437B (excluding)
and the valves NCS-SRV-406C,D,435B (including)
; TR - DCD_09.02.
Reastor Building 02-49
o DCD_09.02.
ReactorBuilding 02-49
o DCD_09.02.
Reastor Building 02-49
56 soling M cining ond o DCD_09.02.
the-valves NGS VLV 6604 B-and-674A.B- Reactor Building 02-49
Component cooling water surge tank surge line piping Reactor Building

Tier 1 2.7-106

As of 6/28/2012




2.7 PLANT SYSTEMS

US-APWR Design Control Document

Table 2.7.3.31

(Sheet 2 of 2)

Component Cooling Water System Location of Equipment and Piping

System and Components

Location

Component cooling water system piping and valves between and including
the containment isolation valves
NCS-MOV-402A 436A,438A-445A-447A-448A and NCS-VLV-403A,437A

Containment
Reactor Building

Component cooling water piping and valves between and including the
containment isolation valves NCS-MOV-402B,436B,438B;446B.4478.448B
and NCS-VLV-403B,437B

Containment
Reactor Building

Component cooling water system piping and valves related to components
installed in A/B from and excluding iselatienstop valve
NCS-ABGV-682VLV-601 up to and excluding stop valve NCS-VLV-651

Auxiliary Building
Reactor Building

Component cooling water system piping and valves related to components
installed in T/B from and excluding iselatienstop valves
NCS-AOV-862VLV-661A,B up to and excluding stop valves
NCS-VLV-669A,B

Turbine Building
Reactor Building

Component cooling water system piping and valves related to reactor coolant
pumps between

the containment isolation valves NCS-MOV-436A,447A (excluding) and
NCS-VLV-403A,437A (excluding)

and the valves NCS-SRV-406A,B,435A (including)

Containment

Component cooling water system piping and valves related to reactor coolant
pumps between

the containment isolation valves NCS-MOV-436B,447B (excluding) and
NCS-VLV-403B,4378 (excluding)

Containment

and the valves NCS-SRV-406C,D,435B (including)

| DCD_09.02.
02-58

| DCD_09.02.
02-58

DCD_09.02.
| 02-49

DCD_09.02.
| 0249

DCD_09.02.
02-49

DCD_09.02.
02-49

DCD_09.02.
02-49

DCD_09.02.
02-49

Component cooling water surge tank surge line piping

Reactor Building

Tier 1 2.7-106

As of 6/29/2012
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2.7 PLANT SYSTEMS

US-APWR Design Control Document

Table 2.7.3.3-2

Component Cooling Water System Equipment Characteristics (Sheet 2 of 8)

ASME Code | Seismic | Remotely | Class 1E/ PSMS Active :;’::v‘:
Equipment Name Tag No. Section lll Category Operated Qual. For Safety
Class i Valve Harsh Envir Control Function Pow'lv.er
Position
ECGCS-
Asctuation- Transfor
ans- Closed
undervoltage
signal
GContainment | Fransfer
_ Spray Glesed
QC\(V retgrn header tie NCS-MOV-007 A, 3 Yes Yes Yes/No Fowlow- As Is
line isolation valves B,C,D GCW-surge— Franster
tank-water Glesed
level
Transfer
Remote Open/
Manual Transfer
Closed
ECCS
Actuation Transfer
and CCW Open
CS/RHR heat exchanger NCS-MOV-145 A, pump start
CCW outlet valves ° B,C,D 3 Yes Yes Yes/No Transfer Asls
Remote Open/
Manual Transfer
Closed
. Fransfer
Iselation- Closed
RCP CCW supply line NCS-MOV-402 A Phase B
outside containment B ' 2 Yes Yes Yes/No Transfer Asls
isolation valves Remote Open/
Manual Transfer
Closed
Tier 1 2.7-108 Revisien3

DCD_09.02.
02-48

DCD_09.02.
02-58
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2.7 PLANT SYSTEMS

US-APWR Design Control Document

Table 2.7.3.3-2

Component Cooling Water System Equipment Characteristics (Sheet 3 of 8)

ASME Code Seismic Remotely Class 1E/ PSMS Active :::tsivf
Equipment Name Tag No. Section il Category Operated Qual. For Control Safety
. X Power
Class | Valve Harsh Envir. Function .
Position
T f
RCP CCW supply line 'Oa”:n‘fr
inside containment check NCS-VLV-403 A, B 2 Yes - -/- - P -
| Transfer
valves Closed
o oo
o e NCS-VLV-405 A, s Ves ) " ) Open/ )
g PRl Closed
check valves
RGCR CCW supply-lire- Fransfer
iselatien-valve-bypass- B 2 Yes Yes Manuat Franster
valves Glesed
ot R E Fransfer
{selation-
Glesed
RCP CCW return line NCS-MOV-436 A Prase B
inside containment B ' 2 Yes Yes Yes/Yes Transfer Asls
isolation valves Remote Open/
Manual Transfer
Closed
RCP CCW return line Transfer
inside containment check NCS-VLV-437 A, B 2 Yes - /- - -
Closed
valves
Transfer
Reactor coolant pump Open/
component cooling water NCS-VLV-439 A, B 3 Yes - -/- - P -
) Transfer
return line check valves
Closed
RGR-GOWreturr-ine- Fransfer
irside-contatnment NSS-MOV 447 A " Rerote- Opent
iselatienvalve-bypass- B 2 Yes Yes Marual Franster
valves Glesed
Tier 1 2.7-109 Revision3

DCD_09.02.
02-58

DCD_09.02.
02-58
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2.7 PLANT SYSTEMS

US-APWR Design Control Document

Table 2.7.3.3-2

Component Cooling Water System Equipment Characteristics (Sheet 4 of 8)

ASMECode | Seismic | Remotely | Class 1E/ BSMS Active ::I):tslv:f
Equipment Name Tag No. Section Il | Category Operated Qual. For Safety
i Control . Power
Class | Valve Harsh Envir. Function .
Position
Gemm T ;
iselation- .
Phase B
RCF,: C.:CW r;a?urr; Itl.ne OUtISIde NCS-'IXIOBV_%B 2 Yes Yes Yes/No Transfer As s
containment isolation valves , Remote Open/
Manual Transfer
Closed
) . Fransfer
RGR-CGW return-line-outside-
eentairmentisolation-valve- M | T ;
‘ 2 ¥es ¥es ¥YestNe Ass
bypass-valves
Glosed
RCP motor CCW supply line NCS-MOV-446 Remote Transfer
isolation valves A B,CD 3 Yes Yes Yes/Yes Manual Closed Asls
BCP F)CW supply line tie line NCS-MOV-232 3 Yes Yes Yes/No Remote Transfer As Is
isolation valves A B Manual Open
RCP QCW return line tie line NCS-MOV-233 3 Yes Yes Yes/No Remote Transfer As Is
isolation valves A B Manual Open
RCP CCW return line isolation NCS-MOV-234 Remote Transfer
3 Yes Yes Yes/No Asls
valve A B Manual Closed
) Fransfer
{selation-
RhaseB
RCP CCW supply line NCS-MOV-401 3 Yes Yes Yes/No Transfer Asls
isolation valves A B
Remote Open/
Manual Transfer
Closed
Letdown heat exchanger CCW Containment Transfer
supply line outside NCS-MOV-531 2 Yes Yes Yes/No Isolation Asls
! . . Closed
containment isolation valve Phase A
Letdown heat exchanger CCW Containment Transfer
return line outside containment NCS-MOV-537 2 Yes Yes Yes/No Isolation Asls
) . Closed
isolation valve Phase A
Tier 1 2.7-110 Revision3

DCD_09.02.
02-58

DCD_09.02.

02-58

DCD_09.02.
02-58



2.7 PLANT SYSTEMS US-APWR Design Control Document

Table 2.7.3.3-3 Component Cooling Water System Piping Characteristics (Sheet 1 of 2)

ASME Code Seismic

Pipe Line Name Section Ill Class Category |

Component cooling water supply, return lines piping and valves
excluding the following;
Component cooling water system containment isolation valves
and piping between the valves 3 Yes
Component cooling water supply, return lines piping and valves
between and excluding the valves NCS-VV-833A0V-058A and DCD_08.02.
NCS-VLV-034A 02-49

Component cooling water supply, return lines piping and valves
excluding the following;
Component cooling water system containment isolation valves
and piping between the valves 3 Yes
Component cooling water supply, return lines piping and valves '
between and excluding the valves NCS-\\-033A0V-0588 and DCD_09.02.
NCS-VLV-034B 02-49

Component cooling water supply, return lines piping and valves
between and excluding the valves NCS-\-\L-833A0V-058A and | DCD_09.02.

NCS-VLV-034A, excluding the following; 02-49
Component cooling water system containment isolation valves
and piping between the valves
- No
DCD_09.02.
02-49
Component cooling water supply, return lines piping and valves
between and excluding the valves NCS-VAV-033A0V-058B and DCD_09.02.
NCS-VLV-034B, excluding the following; 02-49
Component cooling water system containment isolation valves
- - No
and piping between the valves
DCD_09.02.
02-49
Component cooling water system piping and valves related to the
excess letdown heat exchanger inside containment between and 2 Yes
including the valves NCS-MOV-511,517, SRV-513
Component cooling water system piping and valves related to the
letdown heat exchanger inside containment between and including 2 Yes
the valves NCS-MOV-531,537, SRV-533
Component cooling water system piping and valves between and
including the containment isolation valves 5 Yes
NCS-MOV-402A 436A 438A-445A-447A.448A and | DCD_09.02.
NCS-VLV-403A,437A 02-58

Tier 1 2.7-115 Revision3

As of 6/29/2012



2.7 PLANT SYSTEMS US-APWR Design Control Document

Table 2.7.3.3-3 Component Cooling Water System Piping Characteristics (Sheet 2 of 2)

Pipe Line Name ASME Code Seismic
P Section lll Class Category |
Component cooling water piping and valves between and including
the containment isolation valves 9 Yes
NCS-MOV-402B,436B,438B,446B-447B.4488 and | DCD_08.02.
NCS-VLV-403B,437B 02-58
DCD_09.02.
_ No 02-49
DCD_09.02.
0249
- Ne
Component cooling water system piping and valves related to
reactor coolant pumps between
the containment isolation valves NCS-MQOV-436A,447A (excluding) 3 Yes
and NCS-VLV-403A,437A (excluding)
and the valves NCS-SRV-406A,B,435A (including)
Component cooling water system piping and valves related to
reactor coolant pumps between
the containment isolation valves NCS-MOV-436B,447B (excluding) 3 Yes
and NCS-VLV-403B,437B (excluding)
and the valves NCS-SRV-406C,D,435B (including)
DCD_09.02.
3 Yes 02-49
DCD_09.02.
3 ¥es 02-49
DCD_09.02.
3 ¥es 02-49
DCD_09.02.
3 ¥es 02-49
Component cooling water surge tank surge line piping 3 Yes
NOTE:

Dash (-) indicates not applicable

Tier 1 2.7-116 Revision3

As of 6/29/2012



2.7 PLANT SYSTEMS

US-APWR Design Control Document

Table 2.7.3.3-4 Component Cooling Water System Equipment Alarms, Displays, and
Control Functions (Sheet 1 of 3)

MCR/RSC
Equipment/Instrument Name Miﬁl::C D'iv:;:ly Control D:Z?)::ay
Function

Component cooling water pumps No Yes Yes Yes
(NCS-MPP-001 A,B,C,D)

CCW supply header tie line isolation valves No Yes Yes Yes
(NCS-MOV-020A,B)

CCW return header tie line isolation valves

(NCS-MOV-007A.B) No Yes Yes Yes
CS/RHR heat exchanger CCW outlet valves No Yes Yes Yes
(NCS-MOV-145A,B,C,D)

RCP CCW supply line outside containment isolation valves

(NCS-MOV-402A,B) No Yes | Yes | Yes
RER-COW supply line-outside-containmentisolation-valve-bypass-valves Ne Yes Yes Yes
RCP CCW return line inside containment isolation valves No Yes Yes Yes
(NCS-MOV-436A,B)

RER-COWreturr-line-inside-containmentiseolation-valve-bypass-valves Ne Yes Yes Yos
RCP CCW return line outside containment isolation valves No Yes Yes Yes
(NCS-MOV-438A,B)

RCR-GGWreturm-in Ne ¥es ¥es ¥Yes
RCP motor CCW supply line isolation valves No Yes Yes Yes
(NCS-MOV-446A,B,C,D)

RCP CCW supply line tie line isolation valves No Yes Yes Yes
(NCS-MOV-232A,B)

RCP CCW return line tie line isolation valves No Yes Yes Yes
(NCS-MOV-233A,B)

RCP CCW return line isolation valve No Yes Yes Yes
(NCS-MOV-234A B)

RCP CCW supply line isolation valves No Yes Yes Yes
(NCS-MOV-401A,B)

Charging pump CCW return isolation valve No Yes Yes Yes
(NCS-MOV-316A,B)

Charging pump fire fighting water supply isolation valve No Yes Yes Yes
(NCS-MOV-321A, B)

Charging pump alternative cooling water supply isolation valve

(NCS-MOV-322A.B) No Yes Yes Yes
Charging pump non-essential chilled water supply isolation valve

(NCS-MOV-323A.B) No Yes Yes Yes
Charging pump alternative cooling water return isolation valve

(NCS-MOV-324A.B) No Yes Yes Yes
Tier 1 2.7117 Revision3

As of 6/29/2012
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2,11 CONTAINMENT SYSTEMS

US-APWR Design Control Document

Table 2.11.2-1 Containment Isolation System Equipment Characteristics (Sheet 9 of 10)

. Loss of
System ASME_ Code Seismic Remotely Class 1E/ Safety- PSMS Active Motive
Tag No. Section lll Operated Qual. For Related Safety
Name Category | . . Control . Power
Class Valve Harsh Envir. Display Function i
Position
NCS-MOV-402
CCWS A B
CCWS NCS-VLV-403 A,
B
COWS NGES-MOV-445-
AB
NCS-MOV-436
CCWSs A B
CCWS NCS-VLI;/-437 A,
NCS-MOV 447 Refer to Tables 2.7.3.3-2 and 2.7.3.34
A-B
NCS-MOV-438
CCWs A B
COWS NCS-MOV-448-
AB
CCWS NCS-MOV-531
CCWS NCS-MQOV-537
CCWS NCS-MOV-511
CCWS NCS-MOV-517
Tier 1 2.11-16 Revision3

DCD_09.02.
| 02-58

DCD_09.02.
| 02-58

DCD_09.02.
| 02-58



2.11 CONTAINMENT SYSTEMS

US-APWR Design Control Document

Table 2.11.2-2

Acceptance Criteria (Sheet 10 of 10)

Containment Isolation System Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests,
Analyses

Acceptance Criteria

15.

Remotely operated CIVs
located inside and outside the
containment in series on the
same penetration are
powered from different Class

15.

Inspection of the remotely
operated CIVs located
inside and outside the
containment in series on
the same penetration will

15. The following CIVs located inside and
outside the containment in series on

the same penetration are powered
from different Class 1E divisions.

1E divisions. be performed. Inside Outside
containment containment
RCS-AOV-147 RCS-AOV-148
CVS-AOV-005 CVS-AOV-006
CVS-MOV-203 CVS-MOV-204
NCS-MOV-436A | NCS-MOV-438A
NOSMOV-H7D | NoS-HOvitE
LMS-AQV-052 LMS-AQV-053
s sovoss | INEALOS
LMS-LCV-010A | LMS-LCV-010B
LMS-AOV-104 LMS-AOV-105
PSS-AOV-003
PSS-MOV-006 PSS-MOV-031A
PSS-MOV-013
PSS-MOV-023 PSS-MOV-031B
PSS-AOV-062A
PSS-AOV.0620 | PSSAOV-063
PSS-AOV-062D
RWS-MOV-002 | RWS-MOV-004
VCS-AOV-306 VCS-AOV-307
VCS-AOV-305 VCS-AOV-304
VCS-AOV-356 VCS-AOV-357
VCS-AOV-355 VCS-AOV-354
VWS-MOV-422 | VWS-MOV-407
RMS-MOV-001 RMS-MOV-002
IGS-AOV-002 IGS-AQOV-001
Tier 1 2.11-27 Revision3

As of 6/29/2012
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3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document

Table 3.2-2 Classification of Mechanical and Fluid Systems, Components, and Equipment (Sheet 23 of 56)
10 CFR 50 Codes N
i i R Seismic
Components s | Location | QS| Appendix and | e aory @ Notes
P P 1 (Reference 3.2-8) | Standards® gory

Component cooling water supply/ return 4 R/B D N/A 4 ] . Component cooling
header C2 piping and valves between water system .
and excluding the valves NCS-VEV- Sgw:én;%néiﬁi?:gtlon
833A0QV-058B and NCS-VLV-034B between these valves
(excluding the valves), excluding the are Equipment Class
following; 2, Quality Group B,

Component cooling water system Seismic Category .

containment isolation valves and . \alves NCS-AGV.

piping between these valves(® 6618 aRc-NGS VM-
Component cooling water system piping 67+8-areEquipment

GClass3—Seismie-
and valves between these valves NCS- Catego :!’ |
AGMVYLV-661B and NCS-VLV-6£46698 )
(ireladirgexcluding the valves)('g)
Component cooling water system piping 2 PCCV, B YES 2 |
and valves related to the excess R/B
letdown heat exchanger inside
containment between and including the
valves NCS-MOV-511,517, SRV-513
Component cooling water system piping 2 PCCV B YES 2 |
and valves related to the letdown heat R/B
exchanger inside containment between
and including the valves NCS-MOV-
531,537, SRV-533
Component cooling water system piping 2 PCCV B YES 2 |
and valves between and including the R/B
containment isolation valves NCS-MOV-
402A,436A 438A;446A447A-448/ and
NCS-VLV-403A 437A
Component cooling water piping and 2 PCCV B YES 2 |
valves between and including the R/B
containment isolation valves NCS-MOV-
402B,436B,438B446B 44484488 and
NCS-VLV-403B,437B
Tier 2 3.2-39 Revision3

DCD_09.02.
02-49

DCD_09.02.
02-49
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3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document

Table 3.9-14 Valve Inservice Test Requirements (Sheet 71 of 120)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number P Type Missions Functions(2) Category Type and Frequency
NCS-MOV- Reactor coolant Remote MO Gate | Maintain Open Active B Remote Position 7
446C pump motor Transfer Close Remote Position Indication, Exercise/2
component Years
cooling water Exercise Full Stroke/
inlet side Cold Shutdown
isolation Operability Test
NCS-MOV- Reactor coolant Remote MO Gate | Maintain Open Active B Remote Position 7
446D pump motor Transfer Close Remote Position Indication, Exercise/2
component Years
cooling water Exercise Full Stroke/
inlet side Cold Shutdown
isolation Operability Test
NCS-MOV- Reactercoolant | Remete-MO- MaintainClese Active A RemetePReosition- &
447A pump~ Glebe Transfer-Close- Gontainment Indication—Exercise/2- 7
containment- RemetePositior ExersiseFull-Strokel
SAAbypass- OperabilityFest
NGS-MOW- Reasctorecoslant- | RemeteMO- Maintain-Clese Active A RemotePRosition &
4448 pump—~ Globe FransferGClese- Gontainment Indieation—Exersisel2- F2
cortainment Remote-Rosition Exersise-Full-Stroket-
Sbypass- Operability-Test
Tier 2 3.9-202 Revisien-3

DCD_09.02.
02-58

DCD_09.02.
02-58
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3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document

Table 3.9-14 Valve Inservice Test Requirements (Sheet 72 of 120)

Valve Tag o Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing
Number Description Type Missions Functions(2) Category Type and Frequency IST Notes
NGSMOV Reactoreceslant | Remeote MO-Gate | MaintainGlese Aective A Remote-Pesition- 5
448A pUmp—~ FransferClose- Geontairment- indicatien—Exersises2- +
cormponent- FransferOpen Iselation ¥Years
coRtainment RemotePesition ExereiseFull-Strokel
SV3-bypass- Operability Test
NGS-MOV- Reaoctorceolant | RemeteMO-Gate | Mairtain-Glese Active A Remote-Positien- &
cooling-water— FransferOpen iselation Years
Retura- Safety-Seat Gentainmentisolation-
Iselation-Valedn- RemeteRosition ExerciseFull-Stroke/
Gold-Shutdewn
RB}-Bypass- e
Valve OperabilityFest
NCS-SRV- Component Relief Maintain Close Active BC Class 2/3 Relief Valve
003A cooling water Transfer Open Tests/10 Years and
surge tank relief Transfer Close 20% in 4 Years
NCS-SRV- Component Relief Maintain Close Active BC Class 2/3 Relief Valve
003B cooling water Transfer Open Tests/10 Years and
surge tank relief Transfer Close 20% in 4 Years
NCS-VLV- Component Check Maintain Open Active BC Check Exercise/ 3
016A cooling water Transfer Open Refueling Qutage
pump discharge Transfer Close
check
NCS-VLV- Component Check Maintain Open Active BC Check Exercise/ 3
016B cooling water Transfer Open Refueling Outage
pump discharge Transfer Close
check
Tier 2 3.9-203 Revision-3

DCD_09.02.
02-58

DCD_09.02.
02-568
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3. DESIGN OF STRUCTURES, SYSTEMS,

US-APWR Design Control Document

COMPONENTS, AND EQUIPMENT Appendix 3D
Table 3D-2 US-APWR Environmental Qualification Equipment List (Sheet 40 of 61)
Influence of
Location Purpose Environ_rpemal Radi; i_on Submergence Qualification | Seismic
Conditions Condition for Total Process Category
:::r’l'l‘ EquipmentTag Description Or‘pemtienal Integrated Dose
RT, ESF, PAM, , . . E=Efectrical
Building Zone | Pressure Boundary Harsh or Mild | Harsh or Mild Yes/No M=Mechanical 1,1, Non
(PB), Otherl"
52 NCS-MOV-517 Motor Operated Valve R/B 6 ESF Smin Mild Rarsh No (1) M !
53 NCS-MOV401A Motor Operated Valve R/B 6 ESF 1yr Mitd Harsh No (1) M |
54 NCS-MOV-402A Motor Operated Valve R/B 6 ESF 1yr Mild Harsh No (1} M I
55 NCS-MOV-531 Motor Operated Valve RB [ ESF 5min Mild Harsh No (1) M |
56 NCS-MOV-537 Motor Operated Vaive RB 3 ESF 5min Mild Harsh No (1) M 1
57 NCS-FCV-129A Flow Control Valve pPCcCcV 1-5 ESF yr Harsh Harsh No (1) M 1
58 NCS-FCv-1298 Flow Control Valve PCcCv 1-5 ESF yr Harsh Harsh No (1) M ]
59 NCS-MOV-401B Motor Operated Valve RB 6 ESF 1yr Mild Harsh No (1) M I
60 NCS-MOV-402B Motor Operated Valve RB 6 ESF 1yr Mild Harsh No (1) M |
61 NCS-MOV-446A Motor Operated Valve Pccv 1-5 ESF 1yr Harsh Harsh No (1) M I
62 NCS-MOV-446B Motor Operated Valve PCCV 1-5 ESF 1yr Harsh Harsh No (1) M |
63 NCS-MOV-446C Motor Operated Valve PCccV 1-5 ESF 1yr Harsh Harsh No {1) M 1
64 NCS-MOV-446D Motar Operated Vaive PCCV 1-5 ESF 1yr Harsh Harsh No (1) M i
66 | NCEMOV44EA | Motor-Oporatod-Valve RB ) gsF e Mid Harsh Ne(H M ' |§2°_?E°9-°2-
&6 NES-MOV44E8 | Motor-Operatos-Vale RE & ESF ™ Ml Harch No-t8) " ' | ‘?2(526_09 02
67 | NCSMOV4474 | MotorOperated-Valve (IS +5 313 1y arch Horch Not1) M ' | ?;3_?8_09 02
68 | NCEMOVA47B | MotorOpetated-Valve RoGV +5 ESF aye Mareh Hateh Ne1) M ' | (11320_5509-02-
66 NCSMOV 4484 | Motor-Dporated-Vaive RB 6 3 1y Midd Harsh No+4) M ' ] gﬁ?s_os.oz.
78 | NGEMOVA4SE | Metor-Oporated-Valve RB s g8F ¢ Mitd Harh Ne<(H " ' ] 52(550509-02-
" NCS-FCV-130A Flow Control Valve PCCV 1-5 ESF 1yr Harsh Harsh No (1) M i
72 NCS-FCV-1308 Flow Controf Valve Pccv 1-5 ESF 1yr Harsh Harsh No (1) M ]
73 NCS-MOV-4388 Motor Operated Valve R/8 6 ESF 5min Mild Harsh No (1) M |
74 NCS-FCV-132A Flow Control Vaive PCCV 1-5 ESF 1yr Harsh Harsh Neo (1) M |
75 NCS-FCV-132B Flow Control Valve PCCV 1-5 ESF 1yr Harsh Harsh No (1) M |
Tier 2 3D-45 Revision-3



6. ENGINEERED SAFETY FEATURES US-APWR Design Control Document

* Emergency feedwater system
* Main steam system

* Seal water injection

» Component cooling water system |g§?§09.oz.

» Post-accident sampling return line
» Fire protection water supply system

The condition in which containment isolation is needed in safety injection system,
containment spray system and residual heat removal system is when leak occurs in these
systems. These systems are located in safeguard component area. Leak detection
system is installed in each system. Level instruments are installed in each pump
compartment sump. In addition, if leak is occurred, operators can notice by pump
suction/discharge pressure and pump flow rate. As for main steam system, NMS-MOV-
507A, B, C, D, NMS-MOV-701A, B, C, D and EFS-MOV-101A, B, C, D are remote manual
isolation valves. The condition in which containment isolation is needed is to prevent
fission product from releasing such as in SGTR. In each main steam line, radiation
monitors is installed. So operators can notice that these valves should be closed. As for
seal water injection line, CVS-MOV-178 A, B, C, D are remote manual isolation valves.
The condition in which containment isolation is needed is the case that seal injection flow
is lost. In each injection line, flow rate instrument is installed. So operators can notice .
that these valves should be closed. The CCW supply and return line to the RCPs, NCS- |DCD_09.02.
MOV-402A/B, 436A/B, 438A/B, are remote manual isolation valves. Containment 02-58
isolation would be considered if there were significant leakage from the CCWS. which
could jeopardize the surge tank volume. Leakage can be recognized by operators as
discussed in Subsection 9.2.2.3.2. As for post-accident sampling return line and fire
protection water supply system, PSS-MOV-071 and FSS-MOV-004 are remote manual
isolation valves. The reason why these valves does not receive containment isolation
signal is that these are closed under administrative control, such as locked closed.
Therefore, these valves are not needed to be closed if leak occur.

Containment purge isolation valves (Containment Purge System) may be supplied with
resilient seals and the subject containment penetrations and containment isolation valves
will receive preoperational and periodic Type C leak rate testing in accordance with 10
CFR 50, Appendix J. The soft seated containment isolation butterfly valves in the
containment purge system which may require resilient seal replacement following the
leakage rate testing will be subject to seals replacement based on a valve manufacturer
recommendation.

Table 6.2.4-1 presents the design information regarding provisions for isolating the
containment penetrations, while Table 6.2.4-2 and Figure 6.2.4-1 presents associated
containment isolation configurations. Table 6.2.4-3 presents the list of containment
penetrations and system isolation positions, which includes the information related to the
pipe length from containment to outermost isolation valve.

Tier 2 6.2-65 Revision3

As of 6/29/2012



6. ENGINEERED SAFETY FEATURES US-APWR Design Control Document

6.2.4.3.2 Evaluation of Conformance to General Design Criterion 56 of
10 CFR 50, Appendix A

Each line that connects directly to the containment atmosphere and penetrates the
primary reactor containment is provided with containment isolation valves as follows,
unless it can be demonstrated that the containment isolation provisions for a specific
class of lines, such as instrument lines, are acceptable on some other defined basis.
Isolation valves outside containment are located as close to containment as practical for
those systems designed in conformance with GDC 56 or some other defined basis set
forth in RG 1.141. The following systems penetrating the containment meet GDC 56
criteria;

» Fire protection water supply system (FSS) injection line to reactor cavity and
station service air system (SSAS) service air line, using one automatic isolation
valve inside containment and one locked closed isolation valve outside
containment.

+ CSS containment spray line, HVAC containment supply and exhaust line, plant
radiation monitoring system (RMS) containment air sampling line, WMS
containment sump pump discharge line, refueling water recirculation pump
suction and discharge line, instrument air system (IAS) instrument air line, non-
essential chilled water system containment fan cooler lines, and FSS water supply
line to containment air purification unit, using one automatic isolation valve inside
and one automatic isolation valve outside the containment.

+ Leakage rate testing narrow range pressure detection line, using one locked
closed isolation valve inside with a pipe cap and one locked closed isolation valve
outside the containment.

+ Component cooling water system (CCWS) supply line to the RCPs, using two
autermatie-containment isolation valves of which the outboard valve is capable of |DCD 09.02.
remote manual operation. 58

»+  CCWS return line from RCPs, using two autematie-containment isolation valves, |DCD_09.02.
one inside and one outside of the containment, each capable of remote manual 02-58
operation.

Containment isolation provisions for lines in ESF or ESF-related systems normally consist
of two isolation valves in series. A single isolation valve is acceptable if the system
reliability can be shown to be greater, the system is closed outside the containment, and a
single active failure can be accommodated with only one isolation valve in the line. In
addition, penetrations exist that do not contain isolation valves, these lines are typically
blank flanged. Table 6.2.4-2 lists GDC 56 systems with single valve isolation or blank
flanges and justification, in accordance with the guidance in NUREG-0800, SRP 6.2.4
(Ref. 6.2-27).

Tier 2 6.2-67 Revision3

As of 6/29/2012
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6. ENGINEERED SAFETY FEATURES

US-APWR Design Controt Document

Table 6.2.4-3 List of Containment Penetrations and System Isolation Positions (Sheet 6 of 15)

Valve Actuation Mode Valve Position
> : . DCD_03.09.
£ § 15%g|,Eeq i g o |g83 g g H 318 |.8 52| €5 | 8852 % e
sg | 8| &f H 2z mER|EERS £f S 5|38 |3 |58 & £ | £ s | Sz |dy|dZ| S5 BEgiz| ©
a2 o w2 [ 3 Woa|SaiL s sz 3sS|PR (P8 |5%2 [ o [ » 2 |w |ag |ad <n S0 Yaon @
Pat7 56 | C55 Sificone Off B Yes | SRL17 | - B A N B E B - - - B B = E Note 8
P40SL | 56 | €SS Sificone Ofl 7] No | ShL17 | - B A N B B B s . B - . Note &
P234 56 | CCWS Water with corrosion | 8 Yes | ShL19 | NCSVLV403A in (3 Y B Check Self ) None B B NA | NA NA | NA | Noted DCD_06.02.
inhibitor 8 NCS-MOV-402A out 1001 | cate Motor | AuweRM | RMManual | © | © [ 2 | Fal | PNA w0 | g%? 09.02.
4 NCSMOV-A46A | out Globo | Meter | Menval | Nemo s |c|e |[m|ma 2 |« 02-58
3/4 NCS-VLV-452A In - Globe Manual Manual None [ c [ NA NA NA NA
P28 | 56 | CCWS Water with corrosion | 8 Yes | Sht 18 NCS-VLV4038 n T 17 - Check Sell Auto None - NA | NA NA | NA | Nole® DCD_08.02.
inhibitor 8 NCS-MOV-4028 out 1007 | Gate Motor | AueRM | RmManual | O | 0 | s | FAl [ ANa o | E g%éiog_oz_
4 NCESMOM 4458 out Globe Motor Manual | Mone c|eleo | oA 20 1E 02-58
3/4 NCS-VLV-4528 In - Globe Manuat Manual None [ c c NA NA NA NA
P232 56 | CCWS Water with corrosion | 8 Yes | Sht 20 NCS-MOV-436A n C v : Gate Motor AutoRM | RMMNone © | O | S0 | FAT | PNA [0 1€ | Noled DCD_09.02.
inhititor 8 NCS-MOV-438A out 100t | Gate Motor | AueRM | RMManual { 0 | o | eo | Fal | RnA 0 | E cgéga 06.02
4 NES-MOV447A ™ Globe Moter | Manual | Neme c|sle | |ma 2 | & 0634
4 NGE-MOV-448A Sut Globo Metor | Menual | Neme s |c|e |& | 2 | #E
34 NCS-VLV-437A I - Check Self Auto None N I NA | NA NA | NA
F251 56 CCWS Walter with corrosion | 8 Yes | ShL 20 NCSMOV-4368 Tn T v B Gate Wotor AutoRl] | ReNONE O | 0| 0 | FAI | PNB a0 TE | Neleg DCD_09.02.
inhibitor 8 NCS-MOV-4388 out 10.0% | Gate Motor | AuweRM | AMManual | © | © | €0 | FAI | ANA 40 | € Szc'gfus 02
4 NCS-MOV-4478 I - Globe Meotos Monual | Nene c|e|e A | NA 26 | & 06-34
4 NGS-MOV-4488 out - Globe Motor | Masual | Neme clec|o |mm|una 0 | 1€
304 NCS-VLV-4378 In - Check Self Auto None -t NA | NA NA | Na
P233 57 | CCWS Water with corfosion | 4 No | Sh.21 NCSMOV5T1 ot | A N 507 | Gae Moter | Aulo RM o [0 |¢C FAT [ T 76 | 1E | Note 5
235 57 | Ccws inhibitor ) No | Sht21 | NCS-MOV-517 ou | A N 50R | Gate Motor | Atlo RV TTETT FA T 20 | 1E | Notes
P252 57 | Cows ] No | Sht2Z | NCS-MOV-531 out | A N 501 | Gate Molor | Aulo ) CRIEREE FAL [ T 20 TE | Note 5
F250 57 | CCWs 3 No | ShL2Z | NCS-MOV-537 o [ A N 90R | Gale Motor | Aulo RM G [o0]cC FAT | T 30 | 7E | Nole5
[P276R | 56 | WMS Gas T4 | No | Shi.23 | LMS-AGV:052 n & v B Dia A Ruto RM G [0]¢c [FC [T 5 | 7€ | Nok |OD£?4_°6-°2-
34 LMS-AOV-053 out 1or | pia Alr Auto RM clcic Fc | T 15 | e
P264 56 | WMS Gas 2 No Sht, 24 TMS-AOV-055 n c Y - ) Al Auto RM 5 0 [¢C FC [T 15 1E | Noleg | 0055;05-02-
2 LMS-AQV-056 out 1600 | Dia Alr Auto RM o lolec Feo|T 15 | e
2 LMS-AOV-060 out - Dia Alr Auto RM o{o|c Fe | T 15 | 1E
[P205 | 56 | WMsS Borated Water 3 No St 25 TMS-LCV-010A n C Y B Dia Air Auto RM T [c|c FC | T 5 1€ | Noleg |gg_?z°5-°2-
3 LMS-LCV-0108 out 90f | Dia Air Auto RM ofofc FC | T 15 | 1E
Tier 2 6.2-217 Revisien3



9. AUXILIARY SYSTEMS US-APWR Design Control Document

9.2.2.2.2.2 Normal Plant Shutdown

After approximately four hours of normal plant cool down, when the reactor coolant

temperature and pressure are reduced to approximately 350 °F and 400 psig, the standby
CCW HXs and pumps are placed in service resulting in four trains (i.e. four CCWPs and
four CCW HXs) in operation. The CCWS isolation valve for each of the CS/RHR HXs is
opened to supply cooling water to these HXs.

The failure of one cooling train (i.e. failure in one pump or one HX) increases the time for
plant cool down, however, it does not affect the safe operation of the plant. The plant can
be safely brought to the cold shutdown condition with a minimum of two trains.

During plant cool down by the residual heat removal system, the CCW supply
temperature to the various components is permitted to increase to 110 °F.

9.2.2.2.23 Refueling

During refueling, the required number of CCW HXs and pumps is determined by the heat
load. Normally, three trains operate in this mode. The remaining train may be taken out of
service for maintenance. An operating CCWP in each subsystem supplies CCW to all
loops in service in the particular subsystem with a maximum CCW supply water
temperature not exceeding 100 °F.

9.2.2.2.2.4 Loss of Coolant Accident

All CCWPR pumps are automatically actuated by an ECCS actuation signal. The_pump
start signal te-the-pumps-is-delayedhas a 10-sec time delay for load sequencing. (Refer to
Figure 8.3.1-2 Logic diagrams (Sheet 18 of 24)) The isolation valves for the CS/RHR
HXs are automatically opened by the ECCS actuation signal and the same train CCWP

start S|gnal The header tie Ime |solat|on valves are-closed-byan-EGCSastuation-signal-

mdwdual—t;ams—(—A—B—G—and—D-)are not automattcallv closed on an ECCS S|qnal so that

flow is not interrupted to the RCP thermal barriers coolers. The header tie line isolation

valves must be closed by operator action to separate the CCWS into four trains (A. B, C
and D). The COL Applicant is to develop a milestone schedule for implementation of the
emergency operating procedures to assure that the necessary header tie line isolation
valves are closed within 24 hours after an event to achieve train separation. See COL
Item 13.5(6) . The header tie line isolation valves can be manually reopened from the
MCR to restore RCP seal and SFP HX cooling, if required. The operator must manually
open the CV atmosphere gas sample cooler outlet valve (NCS-VLV-224) during accident
conditions for gas sampling.

As a minimum, two trains are required o operate during a LOCA,
9.2.2.2.25 Loss of Offsite Power (LOOP)

In the case of a LOOP, all CCWPs are automatically loaded onto their respective Class
1E power sources. The CCWS continues to provide cooling of the required components.

Tier 2 9.2-35 Revision3

As of 6/29/2012
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9. AUXILIARY SYSTEMS US-APWR Design Control Document

» Section 3.7, Seismic Design;

Pipe rupture protection_against other ruptured piping is addressed in Section 3.6,
Protection against Dynamic Effects Associated with Postulated Rupture of Piping._
Leakage cracks and other type of pipe rupture are not postulated in the safety-related
CCWS piping because piping is designed to comply BTP 3-4 B(iii)(1)(c) and C as stated
in Subsection 3.6.2.1.2.2 and 3.6.2.1.3.

The CCWS continues to perform its safety function in the event of a fire. Subsection 9.5.1
addresses fire protection.

The R/B which contains safety-related portions of the CCWS is designed and constructed
as a safety-related and seismic category | structure. The safety-related portions of the
CCWS are designed and constructed as seismic category |.

Relief valves are provided on the components as necessary to prevent potential thermal
overpressurization against over pressure of equipment and piping.

The CCWS is a closed system that is maintained in a water solid condition with a surge
tank located at the highest point in the system thus preventing the potential for water
hammer.

9.2.2.31 Leakage from Higher Pressure Components into CCWS

If leakage from a higher pressure component to the CCWS should occur, the water level
of CCW surge tank increases and an alarm is transmitted to the MCR. If the in-leakage is
radioactive, the radiation monitors of the CCWS also indicate in the MCR the increased
radiation level and transmit an alarm when the radiation level reaches its set point. After
the leak source is identified, the leak is isolated from the CCWS.

In the event that the in-leakage is through the RCP thermal barrier HX, the isolation
valves on the RCP thermal barrier HX CCW return line are automatically closed by the
high flow rate signal, thereby preventing further CCWS contamination.

9.2.2.3.2 Leakage from the CCWS

A decrease to the setpoint in the CCW surge tank water level initiates automatic makeup
water to the surge tank and an alarm is transmitted to the main control room indicating a
system leak. After the leak source is identified by visual inspection or by a change in
individual CCW flow rate, the leak is isolated.

If the water level of the surge tank further decreases, the surge tank low-low water level
signal is transmitted to the MCR and the headertie line-iselationvalves-automatically-
elese—Sinceoperator may close the header tie line isolation valves from the MCR.
Because the subsystem consists of two individualtrains, the train with the leak can be
isolated and the other train ean-be-operatedremains operational.

In the event of a loss of system integrity in the non-seismic portion of the system, the
CCWS is designed to maintain functionality by closing beth-headertie line-isolation-valves-
and-the isolation valves in the supply_and return lines to the non-seismic category 1
buildings. Automatic closure is activated upon the surge tank low-low water level signal.
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Seismic-Ca up-te-the-compo rge-tar r-the DCD_09.02.
refueling-waterstoragepit-The flow rate of make-up water to the surge tank is designed to [02-49
be 75 gpm. This makeup capability is more than adequate to compensate for the worst

case leakage through pump seals and valves if isolation of non-safety piping were
required. In such a scenario, the total CCWS subsystem leak (two trains) rate is small:

the potential total lost volume over a 7-day period is calculated to be less than 50 galions
per subsystem (including 25 gallons per 7 days associated with boundary isolation
valving). This potential loss is also small in comparison to the available compartment
water volume. Thus. the surge tank available water volume can compensate for potential
leakage losses without makeup for at least 7 days. The makeup capability is also
sufficient to compensate for failure of a CCWS pump seal. Such a leak could be
terminated by isolation of the affected pump.

........ aoHnao

As indicated above, the potential tank water loss due to leakage over 7 days is small in
comparison to the available surge tank water volume. The volume of water in each surge

tank compartment between the low-low level setpoint and the instrument "0" level
exceeds 800 gallons. This volume allows each tank compartment to accommodate
leakage of more than 3 gallons per hour continuously for 7 days without affecting CCWS

function, in the event that makeup were not available.

To provide additional capability for makeup after 7 days, if needed. each CCWS
subsystem has a connection for water supply from the Fire Protection Water Supply

System (FSS). Because the CCWS is designed to be isolated from non-safety piping
with only a small system leakage rate, makeup through the FSS would not be required for
at least 7 days, even in the event of a SSE.

Component cooling water inleakage to the RCS could occur only when the RCS pressure |DCD_09.02.

falls below the CCWS pressure. The RCS pressure falls below the CCWS pressure only 02-58
during plant shutdown. and a load which is so large as to cause damage to the thermal

barrier is unlikely because the RCS side is at low temperature and low pressure. For
these reasons. it is considered that there is a very low potential for inleakage of
component cooling water into the RCS.

9.2.2.3.3 Sharing of CCWS

The CCWS is not shared with multi-units.

9.2.2.3.4 Prevention of Corrosion

Water chemistry of CCWS is controlled and maintained by adding chemicals and

covering the surge tank with nitrogen gas to prevent long term corrosion that may
degrade system performance.

9.2.2.3.5 RCP seal protection

DCD_08.02.
02-58
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DCD_09.02.
02-58

Ay 44 i 448A/B-The CCW Drovcdes coollnq to
the thermal barner of the reactor coolant pump seals Thermal barrier cooling provides a
redundant method to CVCS seal injection for RCP seal protection. Thermal barrier
cooling does not isolate on an accident signal. In the event that both CCWS flow to the
RCP thermal barriers and CVCS seal injection were unavailable, the RCP seals would be
expected to maintain their integrity for a short time. as indicated in Subsection 8.4.2.1.2.

9.2.2.3.6 RCP seal protection during SBO conditions

RCP seal integrity during SBO conditions is discussed in Section 8.4.
9.2.2.4 Inspection and Testing Requirements

9.2.2.41 Preoperational Testing and Inspection

Preoperational testing of the CCWS is performed as described in Section 14.2 to verify
that system is installed in accordance with plans and specifications. The system is
hydrostatically tested and is functionally tested to verify that the proper sequence of valve
positions and pump starting occur on the appropriate signals. The pumps are tested to
verify performance. Proper orifice installation and/or valve position settings are verified
and adjusted, as required, to maintain proper flow balance in the system.

9.2.24.2 In-Service Testing and Inspection

DCD_08.02.
02-65

Periodic pressure and functional testing of components will be performed to assure the
structural and leak tight integrity of system components. Pumps and valves are inspected
in accordance with Section Xl of the ASME code.

During normal operation, the standby pump and CCW HX are periodically tested for
operability or, alternatively, placed in service in place of the train which has been
operating._Routinely during plant shutdown, automatically operated pumps and valves |DCD_09-°2-

are tested in accordance with surveillance requirements SR 3.7.7.2 and SR 3.7.7.3. 02-65
Additionally periodic flow testing is performed to verify correct flow balancing among
indibvidual heat loads. | ([))ZCGD7 09.02.

Descriptions of the testing and inspection programs for pumps and valves are provided in
the following subsections and sections:

» Subsection 3.9.6, Functional design, qualification & in-service testing programs
for pumps, valves & dynamic restraints;

» Subsection 6.2.4, Containment Isolation System (applicable to CCWS
containment isolation valves);

» Section 6.6, In-service inspection & testing of class 2 & 3 components.
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Table 9.2.2-3 Component Cooling Water System Failure Modes and Effects Analysis (Sheet 1 of 4)
Item Component Safety Function Failure Mode Effect on Sys?em Safety Failure Detection
Function Method
1 CCW pumps Pumps CCW to safety- |Fails to start upon the [None Pump status lights
related components demand signal Remaining three 50% indication in MCR
Trip for any reason capacity pumps are available. [Low pressure alarm of
Minimum two pumps are header pressure
required.
(Qpening the RCP Cross Tie
Isolation Valves provides a
flow path for RCP cooling if
there should be a failure of
the operating train in the
same subsystem that has
another train in a
maintenance outage.)
2 header tie line Separates to Fails to close upon the |None Valve position indication in
isolation valve independent two trains [demandremote manual |Each train have own isolation [MCR
(MOV-007A,B, signal valve. Either train could be
MOV-020A,B) isolated from the other train.
(Note 1)
Opensieprovide flow- | Fails-te-epen 4pof the Each-traint isolati MGR"EI"EFBSIES HAdication A
'EIEH Ee; 3 IBE'F allter Femote-manuat-signal e Eil e I
colati | Y .
3 header tie line Separates to Fails to close upon the |None Valve position indication in
isolation valve independent two trains |demandremote manual |Each train have own isolation |MCR
(MOV-007C,D, signal valve. Either train could be
MOV-020C,D) isolated from the other train.
. . N e
Spens-io provide-flow IEISEEEEEHEEE.'H'E Eaoh traind isolati MGR"E'I’EFEE“E'"EEE“ '
'EIE'H' to FSI toop a_IEeI_ remete-manuat-signal W Eil e val
isolat I ‘
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Table 9.2.2-3 Component Cooling Water System Failure Modes and Effects Analysis (Sheet 3 of 4)
. . Effect on System Safety Failure Detection
item Component Safety Function Failure Mode Function Method

8 Containment Closes to provide Fails to close on the None Valve position indication in
isolation valve for containment pressure |demand signal System inside containment is [MCR
return line from boundary used as one of the isolation
letdown heat barriers. And system is
exchanger designed to satisfy the
(MOV-537) requirements for closed

system.

9 Containment Closes to provide Fail to close on the None Valve position indication in
isolation valve for containment pressure |demand signal System inside containment is [MCR
supply to excess boundary used as one of the isolation
letdown heat barriers. And system is
exchanger designed to satisfy the
(MOV-511) requirements for closed

system.

10 Containment Closes to provide Fail to close on the None Valve position indication in
isolation valve for containment pressure |demand signal System inside containment is [MCR
return line from boundary used as one of the isolation
excess letdown heat barriers. And system is
exchanger designed to satisfy the
(MOV-517) requirements for closed

system.

11 Containment Closes to provide Fail to close on the None Valve (motor operated
isolation valve for containment pressure |demandremote manual |A check valve (VLV-403A,B) [valve) position indication
supply to RCP boundary signal is provided in series to in MCR
(MOV-402A,B) provide containment pressure

boundary.
Opens-te-provide-flow- |Failio-epenupenthe |Neore Valve{meotoroperated-
Byi : i linMCR
(M;ﬁ | % :E)'IIS Eﬂ's"'desl *
RGP
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Table 9.2.2-3

Component Cooling Water System Failure Modes and Effects Analysis (Sheet 4 of 4)

Effect on System Safety

Failure Detection

Item Component Safety Function Failure Mode Function Method
12  |Containment Closes to provide Fail to close on the None Valve position indication in
isolation valve (inside |containment pressure |demandremote manual |A motor operated valve MCR
CV) for return line boundary signal (MOV-438A B) is provided in
from RCP series to provide containment
(MOV-436A,B) pressure boundary.
pathto-RGR remote-mandal-signral | A-moteroperated-valve- MGER
paralleHoprovide flowpath-to-
RGR-
13 |Containment Closes to provide Fail to close on the None Valve position indication in
isolation valve containment pressure |demandremote manual |A motor operated valve MCR
(outside CV) for boundary sighal (MOV-436A,B) is provided in
return line from RCP series to provide containment
(MOV-438A,B) pressure boundary.
- e f o N e Homindication ]
pathto-RGPR remote-manual-sighal  |A-motoroperated-valve- MER
(I’Isl" II 2 ‘E).'ls Eﬂ's"degl "
RGP

Note 1; As discussed in Subsection 9.2.2.2.2.4, header tie line isolation valve closure is assumed within 24 hours, by manual operation from the MCR, after an

ECCS signal to establish separation of the two trains within a subsystem. Prior to closure of the header tie line isolation valves, there is the potential for
additional loading on one train of a subsystem if a single failure is postulated in the other train (e.q., Given a ECCS automatic initiation signal and a single
failure of one CCWS pump to auto start. one CCWS may supply ECCS loads to two trains). The additional heat load on the available heat exchanger is

small in comparison to the heat exchanger margins discussed in Subsection 9.2.2.2.1.1.
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