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MITSUBISHI HEAVY INDUSTRIES, LTD.

16-5, KONAN 2-CHOME, MINATO-KU

TOKYO, JAPAN

July 25, 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-12203

Subject: MHI's Response to US-APWR DCD RAI No. 919-6392 Revision 0 (SRP
09.02.02)

Reference: [1] "REQUEST FOR ADDITIONAL INFORMATION 919-6392 REVISION 0,
SRP Section: 09.02.02 - Reactor Auxiliary Cooling Water Systems,
Application Section: 9.2.2," dated April 10, 2012.

With this letter, Mitsubishi Heavy Industries, Ltd. ("MHI") transmits to the U.S. Nuclear
Regulatory Commission ("NRC") a document entitled "Response to Request forAdditional
Information No. 919-6392 Revision 0".

Enclosed is the response to one RAI contained within Reference 1. This transmittal
completes the response to this RAI.

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

Sincerely,

Yoshiki Ogata,
Director- APWR Promoting Department
Mitsubishi Heavy Industries, LTD.

Enclosure:

1. Response to Request for Additional Information No. 919-6392 Revision 0
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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

7/25/2012

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 919-6392 REVISION 0

SRP SECTION: 09.02.02 - Reactor Auxiliary Cooling Water Systems

APPLICATION SECTION: 09.02.02

DATE OF RAI ISSUE: 4/10/2012

QUESTION NO.: 09.02.02-86

Follow-up to RAI 362-2278, question 09.02.02-34 and RAI 571-4365 question 09.02.02-58.
A design change was proposed in response to question 09-.02.02-48 to maintain CCWS flow
to the reactor cooling pump (RCP) thermal barrier.
As discussed in the applicant's response to RAI 571-4365, question 09.02.02-58,

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 106 BTU/hr
B-CS/RHR pump: Pump actuated by containment spray signal: 0.48 x 106 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 106 BTU/hr.

Based on the Advisory Committee on Reactor Safeguards (ACRS) meetings on March 22-23,
2012, it was discussed there could be more challenging single active failure scenarios then
what was described in the RAI 571-4365 response that would result in two trains of CCWS
(both shared from a single CCWS surge tank) becoming inoperable and unable to perform
their intended function.
One example that was described at ACRS:
Since the containment spray/residual heat removal (CS/RHR) downstream automatic opening
of MOV-145 A, B, C, D take >120 seconds to open (based on a automatic start signal of
ECCS with CCWS pump start), a single active failure which occurs after these valves goes
fully open may results in >4000 gpm through the 14" piping system of added flow to the
running CCWS pump. This added flow may result in the running operable CCWS pump going
to pump run-out conditions, thus tripping on over-current.

9.2.2.86-1



1. The applicant should revise its application and RAI response to address all potential
scenarios due to the MOVs train cross tie valves (MOV-007s and 020s) being open.
This one example above may not be limiting.

2. The Tier 2 Failure Modes and Effects Analysis (FMEA) should be revised to address
various and most limiting single active failures, as described in item 1.

ANSWER:

A design change was proposed in the response to RAI 571-4365, Question 09.02.02-58
(provided in UAP-HF-1 1237, dated July 29, 2011) to remove automatic closure of the header
tie line isolation valves (NCS-MOV-007A, B, C, D and NCS-MOV-020A, B, C, D). As a result,
additional heat loads on the heat exchanger in one CCW train can be postulated if a single
active failure on the other subsystem train occurs, which results in loss of that heat exchanger.
The response to Question 9.02.02-58 addressed the maximum heat load that could be
provided to a single CCW heat exchanger. Similarly, flow rates will differ if a single failure in
one train of a subsystem results in the pump of the other train providing flow to both trains.
The most limiting potential accident scenario from a flow perspective is the following:

During the performance of on-line maintenance (OLM) on one train, an accident occurs and
results in three CCW pumps normally starting. The header tie line isolation valves are closed
in the subsystem undergoing OLM and open in the other subsystem. The CS/RHR heat
exchanger outlet valves (NCS-MOV-145A, B, C and D) open on receipt of a CCW pump start
signal, and cooling starts on the three available trains. The response to Question
09.02.02-58 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. If a
single power train failure occurred prior to closing the header tie line isolation valves in the
subsystem not undergoing OLM, the CCW pump and CS/RHR pump on the associated train
would stop. Because the header tie line is not isolated, only one CCW pump would supply
cooling water to two CS/RHR heat exchangers. However, only one CS/RHR heat exchanger
would remove heat because the CS/RHR pump on the same train as the CCW pump also
stops.

Under the condition that one CCW pump provides flow to two CS/RHR heat exchangers, the
CCW pump flow rate increases to account for the additional CS/RHR Hx flow path (from
approximately 9300 gpm to 14000 gpm). As a result, the flow rate to each heat exchanger is
less than with two pumps running or one pump in a separate train. Therefore, while the
available CS/RHR HX in the OLM subsystem has the full CCW flow rate, in the other
subsystem, the CS/RHR HX that is removing heat has a reduced CCW flow rate. This means
that the accident heat removal requirement (two 100% capacity CS/RHR heat exchangers) is
not ensured. (After the header tie line valves are closed to provide train separation, a
postulated failure in the other train would not result in this flow redistribution.)

To prevent the potential CCW flow reduction to the operable CS/RHR heat exchanger, the
design has been changed to close the CS/RHR heat exchanger CCW outlet valves
(NCS-MOV-145A, B, C and D) on receipt of both a low CCW pump discharge pressure signal
and a low header pressure signal. If a power supply train failure occurs, the pumps on the
associated train would stop. However, the CS/RHR heat exchanger outlet valve
(NCS-MOV-145A, B, C or D) on the associated train could not be closed because its supply
power would also be lost. Therefore, a 2 nd motor operated outlet valve, NCS-MOV-146A, B,
C and D, in series with the 1 st outlet valve (NCS-MOV-145A, B, C and D), and CCW pump
discharge pressure instruments (PT-035, 036, 037 and 038) are provided. The 1 st and 2 nd

outlet valves and pressure instruments are powered from different trains.

9.2.2.86-2



The normal position of the new valves NCS-MOV-146A, B, C and D is open. (If two valves
with a different power supply train are normally closed and in series, a single power supply
train failure could disable two CCW trains.) These valves are provided with an interlock to
close on receipt of both a low pump discharge pressure signal from the associated CCW
pump and the low header pressure signal; thus, each valve will remain open during normal
operation when only one CCW pump operates in each subsystem. (The low discharge
pressure signal is reached only if the header pressure is reduced to a level corresponding to a
single CCW pump supplying flow to both CS/RHR heat exchangers)

The CCW pumps are designed with maximum flow rate of 17000 gpm and do not reach
runout condition in the limiting scenario.

Item 1
The DCD will be revised to describe the additional motor operated valves and pump
discharge instruments.

The response to the RAI 571-4365, Question 09.02.02-58 will be revised to refer to the
response to this RAI.

Item 2
The DCD Tier 2, Table 9.2.2-3, FMEA will be revised to add the design change and reflect the
most limiting single active failure.

Impact on DCD

DCD Tier 1 will be revised as follows (See Attachment.):

* Table 2.7.3.3-2: Add "CS/RHR heat exchanger CCW outlet 2nd valves", isolation
valves MOV-146A, B, C and D.

" Table 2.7.3.3-2: Change the name of MOV-145A, B, C and D from "CS/RHR heat
exchanger CCW outlet valves" to "CS/RHR heat exchanger CCW outlet 1st valves."

* Table 2.7.3.3-2: Add "Low CCWP discharge pressure" and "Transfer Closed" to
"PSMS Control" and "Active Safety Function," respectively of MOV-145A, B, C and D.

* Table 2.7.3.3-2: Add pressure instruments PT-025, 026, 027,028, 035, 036, 037 and
038.

" Table 2.7.3.3-4: Add the isolation valves MOV-146A, B, C and D.
* Table 2.7.3.3-4: Change the name of MOV-145A, B, C and D from "CS/RHR heat

exchanger CCW outlet valves" to "CS/RHR heat exchanger CCW outlet 1st valves."
* Table 2.7.3.3-4: Add pressure instruments (PT-025, 026, 027, 028, 035, 036, 037 and

038.
" Figure 2.7.3.3-1: Add isolation valves (MOV-146A, B, C and D).

DCD Tier 2 Chapter 3 will be revised as follows:

* Table 3.9-14: Add the isolation valves MOV-146A, B, C and D.
" Table 3D-2: Add the isolation valves MOV-146A, B, C and D.
" Table 3D-2: Add the pressure instruments PT-025, 026, 027, 028, 035, 036, 037 and

038.
" Table 3K-2: Add the isolation valves MOV-146A, B, C and D.
* Table 3K-3: Add the pressure instruments PT-025, 026, 027, 028, 035, 036, 037 and

038.
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DCD Tier 2 Chapter 7 will be revised as follows:

" Table 7.4-1: Change the name of MOV-145A, B, C and D from "CS/RHR heat
exchanger CCW outlet valves" to "CS/RHR heat exchanger CCW outlet 1st valves."

• Table 7.4-1: Add isolation valves MOV-146A, B, C and D.
* Table 7.4-2: Add pressure instruments PT-025, 026, 027, 028, 035, 036, 037 and 038.

DCD Tier 2 Chapter 9 will be revised as follows:

* Subsection 9.2.2.2.1.5: Add isolation valves MOV-146A, B, C and D.
* Subsection 9.2.2.2.1.5: Change the name of MOV-145A, B, C and D from "CS/RHR

heat exchanger CCW outlet valves" to "CS/RHR heat exchanger CCW outlet 1st
valves." Add the description of the interlock with respect to pump stop.

* Subsection 9.2.2.5.1: Add the description of the interlock for closing MOV-146A, B, C
and D.

" Subsection 9.2.2.5.7: Remove the description of CCWP discharge pressure
instruments and add it to new Subsection 9.2.2.5.8. Renumber subsequent
subsections.

" Table 9.2.2-3: Add the FMEA to MOV-145A, B, C and D regarding the respective train
CCW pump stop within 24 hours after the pump start.

" Table 9.2.2-3: Add the FMEA for MOV-146A, B, C and D.
" Table 9.2.2-7: Add isolation valves MOV-146A, B, C and D.
" Figure 9.2.2-1: Add isolation valves MOV-146A, B, C and D and pump discharge

pressure instruments PT-025, 026, 027, 028, 035, 036, 037 and 038 and valve
closure interlock.

" Figure 9.2.2-2: Add the isolation valves MOV-146A, B, C and D.

Impact on R-COLA

There is no impact on the COLA.

Impact on S-COLA

There is no impact on the S-COLA.

Impact on PRA

Small change resulting in slight improvement in core damage frequency.

Impact on Technical I Topical Reports

There is no impact on the Technical / Topical Reports.
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Attachment I

2.7 PLANT SYSTEMS US-APWR Design Control Document

Table 2.7.3.3-2 Component Cooling Water System Equipment Characteristics (Sheet 2 of 10)
Loss of

ASME Code Seismic Remotely Class I El Active Motive

Equipment Name Tag No. Section III Category Operated Qual. For PSMS Safety
Evr Control Fucin Power

Class I Valve Harsh Envir Functiono
Position

EGGS- DCD_09.02.
Ae.ur,4iet 02-48

eafd- Gee

CGntarnnmcnt T-r-anfer-

CCW return header tie NCS-MOV-007 A, 3 Yes Yes Yes/No Lew lewIs
line isolation valves B, C, D GGV^ SU'ge- ... aRsfF

lank 'a:twr r- A,; Pea

Transfer
Remote Open/

Manual Transfer
Closed

ECCS

Actuation Transfer
and CCW Open
pump start
Low CCWP DCD_09.02.

discharge 02-86

CS/RHR heat exchanger NCS-MOV-145 A, Yes Yes Yes/No oressure and Transfer As Is
CCW outlet 1 st valves B, C, D Low CCW Closed

header
Pressure

Transfer
Remote Open/
Manual Transfer

Closed

Tier 1 2.7-108 RevisiGR 3



2.7 PLANT SYSTEMS US-APWR Design Control Document

Table 2.7.3.3-2 Component Cooling Water System Equipment Characteristics (Sheet 3 of 10)

Loss of
ASME Code Seismic Remotely Class IE/ Active Motive

Equipment Name Tag No. Section III Category Operated Qual. For PSMS Safety
E vr Control Fu cin Power

Class I Valve Harsh Envir Functiono
Position

Low CCWP
dischargie

oressure and Transfer
Low CCVV Closed

CS/RHR heat exchanger NCS-MOV-146 A header
CCW outlet 2nd valves B C Q Pressure

Transfer

Remote Open/
Manual Transfer

Closed

:T--ransfe-r

RCP CCW supply line NCS-MOV-402 A, 2shase 1s Tasfe

outside containment BYes Yes Yes/No Transfer As Is
isolation valves Remote Open/

Manual Transfer
Closed

DCD_09.02.
02-86

DCD_09.02.
02-58

Tier 1 2.7-109 Re~o~4
Tier I 2.7-109 RP;FmqmgR 2



2.7 PLANT SYSTEMS US-APWR Design Control Document

Table 2.7.3.3-2 Component Cooling Water System Equipment Characteristics (Sheet 9 of 10)
Loss of

ASME Code Seismic Remotely Class I El Active Motive
Equipment Name Tag No. Section III Category Operated Qual. For Coto Safety Powe

Class I Valve Harsh Envir. Function Posto
Position

Charging pump
non-essential chilled water NCS-MOV-326 A, B 3 Yes Yes Yes/ No - - As Is
return isolation valve

Component cooling water NCS-FT-034, 035, - Yes - Yes/ No - -

Header Flow 037,038
N C - LT•1-aT-•4TDCD_09.02.

Component cooling water NCS-LT4Q-9-I4-
Surge Tank Water Level -20-,2-010A,B,C,D. - Yes - Yes/ No - - 02-68

01 1A.B,C,D

Component cooling water NCS-PT-025, 026, - Yes - Yes/No - - DCD_09.02.
pumo discharge pressure 1 027 028 - 02-86
Comoonent coolino water NCS-PT-035. 036, - Yes - Yes/No -
cumin discharge pressure 2 037 038 - Y__s :YsN:

Component cooling water NCS-PT-030, 031, - Yes - Yes/ No -
Header Pressure 032, 033

Component cooling water NCS-TE-025, 026, - Yes - Yes/ No --

Supply Temperature 027, 028,
NCS-FT-129 A

RCP thermal barrier 130 A
component cooling water 13Yes Yes/Noflow 1 131 A

132 A

NCS-FT-129 B
RCP thermal barrier 130 B

component cooling water 131 B Yes Yes/No -

flow 2 131 B
132 BI

Tier I 2.7-115 Re~n4
Tier I 2.7-115 ReY096814 3



2.7 PLANT SYSTEMS US-APWR Design Control Document

Table 2.7.3.34 Component Cooling Water System Equipment Alarms, Displays, and
Control Functions (Sheet I of 3)

MCR/RSC MCR MCRIRSC RSCEquipmentlInstrument Name Control
Alarm Display Function Display

Component cooling water pumps No Yes Yes Yes

(NCS-MPP-001 A,B,C,D)

CCW supply header tie line isolation valves

(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 1 st valves

(NCS-MOV-145A,B,C,D)

CS/RHR heat exchanger CCW outlet 2nd valves

(NCS-MOV-146A. B, C. D) N_ Yes Yes Yes

RCP CCW supply line outside containment isolation valves

(NCS-MOV-402A, B)

CR. C.W supply line . ut.id .. .... inmnz. t i......t. . .lve bypass Va... No Yes Yes Yes
(PIGS MOV 446A79)

RCP CCW return line inside containment isolation valves

(NCS-MOV-436A,B) No Yes Yes Yes

RCP COV rzturn line inside Gzntaiwnmnt iselatien Yalve bypass valves g. e es Yr
(PIGS MO', 447AqR)

RCP CCW return line outside containment isolation valves

(NCS-MOV-438A,B)

-RCP CCW rzt'-rn inc o' utsidc ccntainmcnt iseation ".il'c bypass a-c! e Ye- Yer Yes
(PIGS MOV 448A79)

RCP motor CCW supply line isolation valves

(NCS-MOV-446A,B,C,D)

RCP CCW supply line tie line isolation valves

RCP CCW return line tie line isolation valves

(NCS-MOV-233A,B)

RCP CCW return line isolation valve
No Yes Yes Yes

(NCS-MOV-234A, B)

RCP CCW supply line isolation valves

(NCS-MOV-401A,B)

Charging pump CCW return isolation valve

(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)

Charging pump non-essential chilled water supply isolation valve

(NCS-MOV-323A,B) No Yes Yes Yes

DCD 09.02.
02-86

DCD_09.02.
02-86

DCD_09,02.
02-58

DCD_09.02.
02-58

DCD 09.02.
02-58

Tier 1 2.7-119



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 3 of 3)

MCR/RSC MCR MCRIRSC RSCEquipment/instrument Name Alarm Display Control Display
Function

Component cooling water Pump discharge 1 st pressure Ye_.s Yes N~jo Yes
(NCS-PT-025, 026, 027028)
Component cooling water pump discharge 2nd Pressure Yes No No No
(NCS-PT-035, 036, 037. 038)
CCW surge tank water level Yes Yes No Yes
(NCS-LT 010,011 ,n20,,2n010A.B.C.D' 01 ABCD)

RCP thermal barrier component cooling water flow Yes Yes No Yes
(NCS-FT-129A,B, 130A,B, 131A,B, 132A,B)

Containment fan cooler alternative coolinq water supply isolation
valve No Yes Yes Yes
(NCS-MOV-241)

Containment fan cooler alternative cooling water return isolation
valve No Yes Yes Yes
(NCS-MOV-2421 ___________

DCD_09.02.
02-86

DCD_09.02.
02-68

DCD_09.02.
02-80

Tier 1 2.7-121 RO;OA4an -



2.7 PLANT SYSTEMS US-APWR Design Control Document

N _. "R-CV- 35- •R-V.tum Breake O3. R/B sump tank

A-CCW SURGE TANK (Noe 2) 3 N

MOV- MOV-
007A 007B

037 A 034A

DCD_09.02.
02-49
DCD_09.02.
02-51
DCD_09.02.
02-86

A-CCW PUMP

VLV-
0ISA

A-CCW HX Mov-

020A
, A-0CW PUMP'

A-SAFETY
INJECTION
' PUMP__

A-CS/RHR- -
Mov-I45A, PUMP

A-CS/HARGN H', - t

MOV-14&A a- - - MV
MOV-325A > -321AV

MOV-32AOM

Ar- N3MD
A-HA GIN: -322AV

MOV-316A , PU P VLV.30AA

* -SAMPLE HX'
MVAVLV-23

MOV-233A

Connected to "B" A
on sheet 2 MOV-232A

Connected to "A"
X VLV-

439A on sheet 2

3
2

MDV-402A (

VVLV.3403A

3 VLV-
WV-40A

A-RCPI - g 405A

FCV. FCV---- ---

A-RcvCP MOTOR...
- -- -- -- -- -- - MOV-445A

VLV-

FCV- FCV-- - -
1300 130A I - -

06 B-CCW 
PUMP

V B-CCW HX

!- -------
INJECTION

' PUMP '

M B-CS/RHR rt -- - MOV-145B MOV-146B

r A- SGBD

- -H SAMPLE
---_COOLER-

__ ' SEAL-'

WATER HX

, _•R SYSTEM

TURBINEI ULDING -

I r ON SAFETY-

• RELATED r
',COMPONENTSF

OUTSIDE THE MOV-438A
CONTAINMENT

INSIDE THE
CONTAINMEN t...

L2J MOV436A

t

MOV.

511 N

I AUXILIARY

LB.!LDING_. 1
MOV-517

- LETDOWN HX •

1.) System Code is omitted from
valve numbers in this figure, i.e.,
A.¢,QR.###-++ +

2.) The top of the partition plate is
above the high water level setpoint.

_- - - -.........

Figure 2.7.3.3-1 Component Cooling Water System (Sheet I of 2)

Tier I 
2.7-130 

Re~eA4
Tier 1 2.7-130 Rpuggann 2



2.7 PLANT SYSTEMS US-APWR Design Control Document

B-CCW SURGE TANK

N 'FU00- ;eV-Vacuu Breaker 0568 0'n C~B sm tn% -c -- " v - -, .....

(Nc. 2) 3 N

805v- MOO-

DCD_09.02.
02-49
DCD_09.02.
02-51
DCD_09.02.
02-86

I
1 90 1 90- 1 VLV- 010- VLV-

0378 036B 0348

C-CCW PUMP

DISC016C

C-CCW HX 20C

3

C-CCW PUMP

,C-SAFETY ,

INJECTION,__-PUM P_
- C-CS/RHR

PUMP

C-CS/RHR HX'
MOV-I460 I.. . . . .

MOv-2B -32116W

MOV-326B MO 83230

.3246 i N 3-MOV
M00-316B VJQIE-- V-0006E

B-SFP HX,----

B-GAS SAMPLE HX ,

........B [ . ._ooLE _ . .'
C--------------- E----MOC

-V2-23141

Connected to "B" MOO-032M

on sheet 1 Connected to "A"
on sheet 1

MOV-401B

MOO-BOS

V... 505 - .- -.--
1318 131A .C-RCP MOTOR

Q) Q VLV-D-RCP 'V

- I-- ý10---80

132B 132A4 •O-CMOTOR-

I- -- -- MOOV-6D

D-CCW PUMP

OLO-

.200 D-CCW HX

3
D-CCW PUMP-

-- '

INJECTION
, ____PUM P ___',

'457 a, D-CS/RHR "•

05..8.. .....- 'MOO-l45e MOV-1480

439B 4

OUTSIDE THE
CONTAINMENT

INSIDE THE
CONTAINMENT

3 MOV-438B

:5 8 BINSTRUMENTI:

'AIR SYSTEM _,
I I
TURBINE

L BUILDING -

I----------------- A-4LETDOWN HX':

Notes-
1.) System Code is omitted from
valve numbers in this figure, i.e..
PI•-.GS-###-++ +

2.) The top of the partition plate is
above the high water level setpoint.

iMOV-5374 .. ..

Figure 2.7.3.3-1 Component Cooling Water System (Sheet 2 of 2)

Tier 1 2.7-131 RP;F*r.ffiPR 2



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document

Table 3.9-14 Valve Inservice Test Requirements (Sheet 63 of 121)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing 1ST N
Number Type Missions Functions(2) Category Type and Frequency

NCS-MOV- Containment Remote MO Gate Maintain Close Active B Remote Position
145C spray/residual Transfer Open Remote Position Indication, Exercise/2

heat exchanger Transfer Close Years
component Exercise Full Stroke/
cooling water Quarterly
isolation Operability Test

NCS-MOV- Containment Remote MO Gate Maintain Close Active B Remote Position
145D spray/residual Transfer Open Remote Position Indication, Exercise/2

heat exchanger Transfer Close Years
component Exercise Full Stroke/
cooling water Quarterly
isolation Operability Test

NCS-MOV- Containment Remote MO Gate Maintain Open Active B Remote Position
146A spray/residual Transfer Close Remote Position Indication. Exercise/2

heat exchanger Transfer Open Years
component Exercise Full Stroke/
cooling water Quarterly
isolation Operability Test

NCS-MOV- Containment Remote MO Gate Maintain Open Active B Remote Position
146B spray/residual Transfer Close Remote Position Indication, Exercise/2

heat exchanoer Transfer Open Years
component Exercise Full Stroke/
cooling water Quarterly
isolation Operability Test

NCS-MOV- Containment Remote MO Gate Maintain Open Active B Remote Position
146C spray/residual Transfer Close Remote Position Indication, Exercise/2

heat exchanaer Transfer Open Years
component Exercise Full Stroke/
cooling water Quarterly
isolation Operability Test

DCD_09.02.
02-86

DCD_09.02.
02-86

DCD_09.02.
02-86

Tier 2 3.9-194 ReymemeR4



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document

Table 3.9-14 Valve Inservice Test Requirements (Sheet 64 of 121)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing 1ST Notes
Number Type Missions Functions(2) Category Type and Frequency

NCS-MOV- Containment Remote MO Gate Maintain Open Active B Remote Position
146D spray/residual Transfer Close Remote Position Indication, Exercise/2

heat exchanger Transfer Open Years
component Exercise Full Stroke/
cooling water Quarterly
isolation Operability Test

NCS-MOV- Charger Pump Remote MO Gate Maintain Open Remote Position B Remote Position
316A component Indication, Exercise/2

cooling water Years
return Exercise Full Stroke/

Quarterly Operability
Test

NCS-MOV- Charger Pump Remote MO Gate Maintain Open Remote Position B Remote Position
316B component Indication, Exercise/2

cooling water Years
return Exercise Full Stroke/

Quarterly Operability
Test

NCS-MOV- Excess letdown Remote MO Gate Maintain Close Active A Remote Position 5
511 heat exchanger Transfer Close Containment Indication, Exercise/2

component Isolation Years
cooling water Safety Seat Containment Isolation
supply Leakage Leak Test
containment Remote Position Exercise Full Stroke/
isolation Quarterly

Operability Test

DCD 09.02.
02-86

Tier 2 3.9-195 Tie 2 .9-95R8V~iR



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document
Appendix 3D

Table 3D-2 US-APWR Environmental Qualification Equipment List (Sheet 9 of 62)

Influence of
Location Purpose Environmental Radiation Submergence Qualification Seismicconditions Condition for Total Process Category

Item EquipmentTaO Description operational Integrated Dose Comments
Num Durantion

RT, ESF, PAM,
Building Zone Pressure Boundary Harsh or Mild Harsh or Mild Yes/No E=Electrical I, t1, Non

(PB), Otherl1) 
M=Mechanical

1537 EWS-FT-36 C - Component Cooling Water Heat Exchanger RiB 8 Other 36hr Mild Harsh No (1) E I
Essential Service Water Flow

5 EWS-FT-037 D- Component Cooling Water Heal Exchanger RIB 8 Other 36hr Mild Harsh No (1) E

Essential Serwce Water Flow

1569 EWS-PT-015 A - Essential Service Water Header Pressure UHSRS - PAM, Other 2wAs, 36hr Mild E 1 (1)

1&Q89 EWS-PT-016 B - Essential Service Water Header Pressure UHSRS PAM, Other 2wks, 36hr Mild E - (1)

187-_ EWS-PT-017 C - Essential Service Waler Header Pressure UHSRS PAM, Other 2wks, 36hr Mild E - (1)

1 688 EWS-PT-018 D - Essential Service Water Header Pressure UHSRS PAM, Other 2wkt, 36hr Mild E-I-(1)

16% RVWSLT-010 Retaeling Water Storage Pit Water Level (Narrow PCCV% 1-S PAM dress Harsh Harsh No (1) E

Ran ge)
160§ RWSI-T-1 I Refueling Mier Storage Pit Water Level (Noiow
166_ W-T00 Range) PCCV 1-5 PAM, te 4mos,3h Harsh Harsh No (1) EI

1 RWS.LT.512 Refueling Water Storage Pit Water Level (Narrom PCCV 1-5 PAM 4moss Harsh Harsh No (1) E
Range)

1 RWS-LT-013 Refueling Water Storage Pit Water Level (Wide PCCV 1-5 PAM, Other 4.rs, 36hr Harsh Harsh No (1) E
Range)

1.37 LMS-LT-093A Containment Sump Water Level A PCCV 1-5 Other 36hr* Harsh Harsh No (2) E I Not Required
Post Accident

1648 LMS-LT-0g3B Conlainment Sump Water Level B PCCV 1-5 Other 36hr' Harsh Harsh No (2) E I PNot RequiredPust Accideet

168 T A - CNmoSneel Coolino Waler Sume Tavh Water At Other 3hr Mild Harsh No fl)

170 NCS-LT-t18 .A - Comprent Coolino Waler Surne Tank WaterO170r aC-T~l O / _ther 36hr Mild Harsh No (_

12-1 NCS-LTSDIIC B - Comeonent Cooling Water Surce Tank Water No (1)
Level a Other 36hr Mild Harsh

Mn NCSLTa011 - Cemponent Cooline Waler Suroe Tank Water Akl Has Nosfl) E

1A - Compnent Coolinu Water Pumo discharue173 • ~~~~PressureRB F3hrMd EI

SDCD_09.01.
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DCID 09.01.

03-8
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SDCD 09.01,

03-8
DCD_09.01,

03-8
DCI 09.01.
03-8
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Tier 2 313-14 Tier 2 3D-14 1111 3



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document
Appendix 3D

Table 3D-2 US-APWR Environmental Qualification Equipment List (Sheet 10 of 62)

Influence of

Location Purpose Environmental Radiation Submergence Qualification Seismic
Conditions Condition for Total Process Category

Item EquipmentTag Description Operational Integrated Dose Comments
Num Durantion

RT, FSF, PAM,
Building Zone Pressure Boundary Harsh or Mild Harsh or Mild Yes/No E=ElectIcal 1, II, Non[PB), Otherl1) M=Mechanicat

8 - Comuonent Coolina Water Puree discharaeI'l NC-T-2 Pressure 8 • fES 2S DLfib Harsh boL)_L 8,

%esbOO 1 9 C - Component Coolng Waler Purse docharee M No N b

177 bCO PT-03 0- Cor2eonetn Cooing Waler Puorp discharse PiN a OE Mil Hars No (

121 SCO-PT-OlO A - Comronent Coolin Watler Pump discharoge RIB Ni Mid Harsh No (llPressure

±• NCP0 B - Coereo~nenl Cooling Waler Porno dischrano 0Sqe)4Hrh ol

.0 iAr1N2 C - Comooneet Coling Water Pumo discharge I ESF M d Hars No E8!

I28 NCS-T - Comeonent Cooling Waler Purno dichumrrgo iE Ott Mil Harsh (90L 1

Instruments (Resistance Temperature Detectors)

RCS-TE-020 Loap A-nReacterCeolat Hat Lag Temperature )Wde PCCV 1-3 PAM, Other 4mos, 36hr Harsh Harsh No (1) E I
Range)

2 RCS-TE-021A Loop A - Reactor Coolant Hot Leg Temperature PCCV 1-3 RT Nmin Harsh Harsh Na (1) E
(Narrow Range)

3 RCS-TE-021 B Loop A - Reactor Coolant Hot Leg Temperature PCS 1-3 RT 5mie Harsh Harsh Na (11 E
Narrow Range)

4 RCS-TE-021C Loop A - Reactor Coolant Hot Leg Temperature PCCV 1-3 RT 5mie Harsh Harsh No (I) E
(Narrow Range)

5 RCS-TE-021D Loop A - Reactor Coolant Cold Leg Temperature PCCV 1-3 NT 9mm Harsh Harsh Na (l) E
(Narrow Range) 

1

6 RCS0TEh023A Loop A - Reactor Coolant Hot Leg Temperature PCCV 1-3 RT 5mm Hah Harsh Na (1) E
(Narrow Range) (spare)

7 RCS-TE-023B Loop A - Reactor Coolant Hot Leg Temperature PCCV 1-3 NT 5mm Harsh Harsh Na ) E
(Narrow Range) (spare)

8 RCS-TEO023C eLoop A - Reactor Coolant Hot Leg Temperature PCCV 1-3 RT 9mm Harsh Hatsh Na (1) E
(Narrow Range) (spare) 

I I

9 RCS-TE5023D Loop A - Reactor Coolant Cold Leg Temperature PCCV 1-3 RT 5.le Harsh Harsh No (1) EI (Narrow Range) (spare) I I I I I

DCD_09.02.
02-86

DCD 09.02.
02-86

DCD009.02.
02-8"

DCD 09.02
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02-86

DCD_09.02.
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Tier 2 3D-is RevJeIee4
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3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document
Appendix 3D

Table 3D-2 US-APWR Environmental Qualification Equipment List (Sheet 42 of 62)

Influence of

Location Purpose Environmental Radiation Submergence Qualification Seismic
Conditions Condition for Total Process Category

Itent Equipnentag Description Operational Integrated Dose Commnt
Num utDrpoDurantion

RT, ESF, PAM, E=Etectrcal
Building Zone Pressure Boundary Harsh or Mild Harsh or Mild 1es/No I, I1, NonZe (PB, Other/ M=Mechanical

83 A-•. Gp....d.Valve RIB 44 && 4 Mild M Ne-" Pe( MI

84 NCS-PCV-012 Pressure Control Valve RIB a PB lyr Mild Harsh No (1) M

86 NCS-MOV-321A Motor Operated Valve RIB 13-3 PB lyr Mild .Hmrsh No (1) M

87 NCS-MOV-321B Motor Operated Valve R/B 13-3 PB Iyr Mild Harsh No (1) M

88 NCS-MOV-322A Motor Operated Valve RIB 13-3 PB lyr Mild Harsh No(l) M

89 NCS-MOV-322B Motor Operated Valve RIB 13-3 PB lyr Mild Ha-h No (1) M

90 NCS-MOV-323A Motor Operated Valve RIB 13-3 PB lyr Mild Harsh Nol() M

81 NCS-MOV-323B Motor Operated Valve RIB 13-3 PB lyr Mild Harsh No (1) M

92 NCS-MOV-324A Motor Operated Valve RIB 13-3 PB lyr Mild Harsh No (1) M

93 NCS-MOV-324B Motor Operated Valve RIB 13-3 PB lyr Mild Harsh No (1) M

94 NCS-MOV-325A Motor Operated Valve RIB 13-3 PB lyr Mild Harsh No (1) M

95 NCS-MOV-325B Motor Operated Valve RIB 13-3 PB lyr Mild Harsh No (1) M

96 NCS-MOV-326A Motor Operated Valve RIB 13-3 PB lyr Mild Harsh No (1) M

97 NCS-MOV-326B Molor Operated Valve RIB 13-3 PB lyr Mild Harsh No(1) M

H8 NC-MOV241 Motor Ooerated Valve R vB 2 lvr Slamh NoI t I

99 NCS-MOV-24 Motor ODerated Valve RIB 13-3 WB )v Mild Harsh No (1)

L0 NCS-AQV-057A Air OCeraled Valve RIB 13-3 ESF iyr Mild Harsh No(l) M

LOU NCS-AOV-057B Air Ooerated Valve RIB 13-3 Efi 1r Mild Hah No (1 M5

1-52 NCS-AOV-058A A,, Operated Vatlv 132v EFlv Ml hw Harsh No 4

153 JýLQ_$-AQVU_ AIfQPLnqRAtVatv9 541 13-A 151E 4y SddB.Pa NO-W M I

154 NCS-LCV-010B Level Control Valve P11B P B w Mild Haorh No ItM 5

151 NCS-LV510D Level Control Valve R/B 8 a Esr Mild mh No41) M I

155 NCSvM(1VAS Motor O(lrated Valvoe 54 13-3 FSF dlr l Wild uaLI M I

15Motor Ooerated Valve 5R 3-3 ISF Mild Mkld No4l1 M I

DCD_09.02.
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DC0_09.02.
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Tier 2 
3D.47
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3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document
Appendix 3D

Table 3D-2 US-APWR Environmental Qualification Equipment List (Sheet 43 of 62)

Influence of
Location Purpose Environmental Radiation Submergence Qualification Seismic

Conditions Condition for Total Process Category
Item Operational Integrated Does Comments
Num EquipmentTng Descrption Durantion

RT, ESF, PAM, E=Electricol
Building Zone Pressure Boundary Harsh or Mild Harsh or Mild Yes/No 1, 11, Non

(PB), Othert) M=Mechanial

18 NSMV146 Motor Operated Valve ME .13-3 E I i Mildli No(11 M

109 D•__ Motor Operated Valve • 33 EFlw Miad Mk• Ng M I

Equipment (Spent Fuel Pit Cooling and Purification System)

I SFP-MPP-OOtA A-Spent Fuel Pit Pump RIB 6 ESF lyr Mild Harsh No (1) M 1

2 SFP-MPP.001B B-Spent Fuel Pit Pump R/iB 6 ESF tyr Mild Harsh No (1) M

3 SFP-MHX-OOtA A-Spent Fuel Pit Heat Exchanger RIB 6 ESF lyr Mild Harsh No (1) M

4 SFP-MHX-OOtB B-Spent Fuel Pit Heat Exchanger RIB ti ESF tyr Mild Harsh No (1) M

Equipment (Essential Service Water System)

I EWS-MPP-0OIA A-Essential Service Water Pump UHSRS - ESF lyr Mild M M

2 EVWS-MPP-001B B-Essential Service Water Pump UHSRS ESF lyr Mild M M

3 EWS-MPP-001C C-Essental Service Water Pump UHSRS ESF tyr Mild -M

4 EWS-MPP-001 D D-Essential Service Water Pump UHSRS ESF lyr Mild M 1

5 EWS-SST-001A A-Essential Service Water Pump Outlet Strainer UHSRS ESF lyr Mild M 1

6 EVS-SST-002A A-ssential Service Water Pump Outlet Strainer UHSRBS ESF lyr Mild M 1

7 EWS-SST-OOlB B-Essential Service Water Pump Outlet Strainer UHSRS ESF lye Mild M 1

8 EWS-SST-002B B-Essental Service Water Pump Outlet Strainer UHSRS ESF lyr Mild M M

9 EWlS-SST-001C C-Essential Service Water Pump Outlet Strainer UHSRS ESF lyr Mild M I

10 EVVS-SST-002C C-Essential Service Water Pump Outlet Strainer UHSRS ESF lyr Mild M I

11 EWS-SST-OtOD D-Essentbal Service Water Pump Outlet Strainer UHSRS ESF lyr Mild M M

12 EWS-SST-002D D-Essential Service Water Pump Outlet Strainer UHSRS - ESF lyr Mild M 1

13 EWS-SST-003A A-Component Cooling Water Heat Exchanger Inlet B/B 8 ESF lyr Mild Harsh No (1) M
Strainer

14 EWS-_SST-003B B-Component Cooling Water Heat Exchanger Inlet IB 8 5SF tyr Mild Harsh No (1) MStrainer I I 1 1

15 EWS-SST-003C C-Component Cooling Water Heat Exchanger Inlet B/B ESF yr Mild Harsh No (t) MStrainer I I E I I I

DCD 09.02.
02-8B

Tier 2 3D-.48 ReyJ6i.~4
Tier 2 3D-48 Rey4s;8R 3



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document
Appendix 3K

Table 3K-2 R/B RCA Components Protected From Internal Flooding (Sheet 21 of 22)

Location Flood
Item Equipment Location Elevation Notes
No. Tag Description Building Side Elevation Fire Zone No. Elevation above above Floor

Floor [Ift]

262 VRS-TS-337 D - Safeguard Component RIB RCA W 3-7" FA2-153-03 N/A IArea Temperature

263 VRS-TS-335 D - Safeguard Component RIB RCA W 3'-7" FA2-153-03 N/A -1Area Temperature

A - Annulus Emergency above flood
264 VRS-TS-601 Exhaust Filtration Unit Area RIB RCA E 50'-2" FA2-416-01 elevation 0.58

Temperature

A - Annulus Emergency above flood
265 VRS-TS-604 Exhaust Filtration Unit Area RIB RCA E 50'-2" FA2-416-01 elevation 0.58

Temperature

A - Annulus Emergency above flood
266 VRS-TS-605 Exhaust Filtration Unit Area RIB RCA E 50'-2" FA2-416-01 eloo 0.58

Temperature elevation

B - Annulus Emergency above flood
267 VRS-TS-611 Exhaust Filtration Unit Area RIB RCA W 50'-2" FA2-417-01 0.76

Temperature elevation

B - Annulus Emergency above flood
268 VRS-TS-614 Exhaust Filtration Unit Area RIB RCA W 50'-2" FA2-417-01 elevation 0.76

Temperature

269 VRS-TS-615
B - Annulus Emergency
Exhaust Filtration Unit Area
Temperature

RIB RCA w 50'-2" FA2-417-01
above flood
elevation

0.76

I 4 4 4 I 4 4 4

270
NCS-MOV-
146A

Motor Operated Valve R/B RCA E FA2-209-03
above flood
elevation

DCD_09.02.
02-86

271 NCS-MOV- Motor Operated Valve RIB RCA E 3-7" FA2-151-04 elevation 0.69146B _ __aoeflooda0.69

272 -OV-above flood 08
272 NCS-MOV- Motor Operated Valve R/B RCA W 3'-7" FA2-152-04 elevation 0.88

146C elevation____

Tier 2 3K-43 Ro~eioA4
Tier 2 3K-43 RP;F0r,0PR 2



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document
Appendix 3K

Table 3K-2 R/B RCA Components Protected From Internal Flooding (Sheet 22 of 22)

.02.

Note:

1. These components are protected by water-tight door and floor drain isolation valve against in-flow of flooding occurring outside of compartment. In addition,
these components are not required to be protected against flooding occurring inside the compartment due to redundancy of other trains/components.

Tier 2 3K-44 Re~o4e~4
Tier 2 3K-44 RamoniiaR 2



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document
Appendix 3K

Table 3K-3 RIB NRCA Components Protected From Internal Flooding (Sheet 28 of 29)

Location Flood
Item ElevationItem Equipment Tag Description Floor Location Elevation above NotesNo. Building Side Fire Zone No. above

Elevation above Floor Floor [ft]

431 VRS-TS-146 Main Control Room Temperature RIB NRCA W 26'-11" FA2-308-01 N/A - 6

432 VRS-TS-156 Main Control Room Temperature RIB NRCA W 26-11" FA2-308-01 N/A - 6

433 VRS-TS-166 Main Control Room Temperature RIB NRCA W 26-11" FA2-308-01 N/A - 6

434 VRS-TS-176 Main Control Room Temperature RIB NRCA W 26-11" FA2-308-01 N/A - 6

435 NCS-LCV-010B Level Control Valve RIB NRCA E 101'-0" FA2-106-01 above flood elevation 1.71

436 NCS-LCV-010D Level Control Valve RIB NRCA W 101'-0" FA2-604-01 above flood elevation 1.71 7

437 NCS-LT-011A A - Component Cooling Water RIB NRCA E 101'-0" FA2-601-01 above flood elevation 1.71
Suroe Tank Water Level

438 NCS-LT-01 1 B A-Component Cooling Water RIB NRCA E 1011-0" FA2-601-01 above flood elevation 1.71
Surge Tank Water Level

439 NCS-LT-011C - Comonent Cooling Water RIB NRCA W 101'-0" FA2-602-01 above flood elevation 3.08
CSure Tank Water Level r

440 NCS-LT-011D B - Component Cooling Water LRB NRCA W 101'-0" FA2-602-01 above flood elevation 3.08
Surge Tank Water Level__ ____________

441 NCS-PT-025 A - Component Cooling Water RIB NRCA E -26'-4" FA2-104-01 above flood elevation 0.45
Pump discharge Pressure

442 NCS-PT-026 B - Comoonent Cooling Water RIB NRCA E -26'-4" FA2-105-01 above flood elevation 0.45Pumo discharae Pressure I _ _

443 NCS-PT-027 C - Comonent Cooling Water RIB NRCA W -26'-4" FA2-106-01 above flood elevation 0.60Pump discharge Pressure

444 NCS-PT-028 D - Component Cooling Water RIB NRCA W -26'-4" FA2-107-01 above flood elevation 0.60Pump discharge Pressure

445 NCS-PT-035 A - Comoonent Cooling Water RIB NRCA E -26'-4" FA2-105-01 above flood elevation 0.45Pumo discharge Pressure I _ I -_ __1

446 NCS-PT-036 B - Comoonent Cooling Water RIB NRCA E -26'-4" FA2-104-01 above flood elevation 0.45Pumo discharge Pressure IEI_

DCD_09.02.
02-68

DCD_09.02.
02-86

Tier 2 3K-72 R~eieR4
Tier 2 3K-72 RwFor.0aR 2



3. DESIGN OF STRUCTURES, SYSTEMS, US-APWR Design Control Document
COMPONENTS, AND EQUIPMENT Appendix 3K

Table 3K-3 RIB NRCA Components Protected From Internal Flooding (Sheet 29 of 29)

Location FloodItemElevation Notes
Item Equipment Tag Description Floor Location Elevation aboveNo. Building Side Fire Zone No. aboveElevation above Floor Floor [ft]

447 C - Component Cooling Water RIB NRCA W -26-4" FA2-106-01 above flood elevation 0.60447 NCS-PT-037 Pump discharge Pressure

448 NCS-PT-038 D - Component Cooling Water R/B NRCA W -26'-4" FA2-107-01 above flood elevation 0.60

Notes:

1. These components are protected by water-tight door and floor drain isolation valve against in-flow of flooding occurring outside of compartment. In addition,
these components are not required to be protected against flooding occurring inside the compartment due to redundancy of other trains/components.

2. There is no impact to this component, even if outside of pit is flooded.

3. Main feed water valves are submerged in the event of main feed water pipe rupture. However, the function of these valves are not required for the mitigation
of a main feed water rupture event. Main feed water valves are required for containment isolation function in the event of LOCA. In the event of LOCA, a
huge volume of water is released. However, this flooding only occurs inside containment. Therefore, these valves are not submerged in the event of LOCA.

4. Support leg of A-CCW surge tank is flooded, but there is no impact to function of this component.

5. Lower portion of B-CCW surge tank is flooded, but there is no impact to function of this component.

6. These components are protected by water-tight door against in-flow of flooding occurring outside of compartment.

7. These valves are closed when in the normal condition. If this valve opens due to the event of flooding, the water is continuously supplied to CCW surge tank.
Then, the surge tank may fail. However, the other valve "NCS-RCV-056B" will open on a high pressure alarm. Since the valve "NCS-RCV-056B" is not
submerged in the event of flooding, the CCW surge tank maintains its function.

DCD_09.02.
02-86

Tier 2 3K-73 R.~a
Tier 2 3K-73 ReymemeR 3



7. INSTRUMENTATION AND CONTROLS US-APWR Design Control Document

Table 7.4-1 Component Controls for Shutdown (Sheet 3 of 6)
Systems Components Normal Safe Train number for Safe Remarks

Shutdown Shutdown Shutdown

Required Actual
Number Number

RHRS RHR Flow Control Yes Yes 2 4 Table 5.4.7-1
(conti-nued Valve

CS/RHR Pump Full- No Yes 2 4 Table 5.4.7-1
Flow Test Line Stop
Valve

EFWS EFW Pump (Motor- No Yes 2 4 Table 5.4.7-1
Driven or Turbine
Driven)

EFW Control Valve No Yes 2 4 Table 10.4.9-3

EFW Isolation Valve No Yes 2 4 Table 10.4.9-3

T/D-EFW Pump MS No Yes 1 4 Table 10.4.9-3
Line Steam Isolation
Valve

T/D-EFW Pump No Yes 1 4 Table 10.4.9-3
Actuation Valve

MSS Main Steam No Yes 2 4 Table 10.3.3-1
Depressurization
Valve

Main Steam Relief Yes No - -

Valve

Main Steam Relief No Yes 2 4 Table 10.3.3-1
Valve Block Valve

Main Steam Yes Yes 4 4 Table 10.3.3-1
Isolation Valve

Main Steam Bypass Yes Yes 4 4 Table 10.3.3-1
Isolation Valve

Turbine Bypass Yes No - -

Valve

CFS MFW Bypass Yes No
Regulation valve

SG Water Filling Yes No - -

Control Valve

CCWS CCW Pump Yes Yes 2 4 Automatic start in
LOOP.
Table 9.2.2-3

CS/RHR Hx CCW Yes Yes 2 4 Table 9.2.2-3
Outlet 1 st Valve

CS/RHR Hx CCW No Yes 1 4 Table 9.2.2-3
Outlet 2nd Valve

ESWS ESW Pump Yes Yes 2 4 Automatc start in
LOOP.
Table 9.2.2-3

ESW Pump Yes Yes 2 4 Table 9.2.2-3
Discharge Valve

DCD_09.02.
02-86
DCD_09.02.
02-86

Tier 2 7.4-14 Tier2 7.-14ReyMR 2



7. INSTRUMENTATION AND CONTROLS US-APWR Design Control Document

Table 7.4-2 Indication for Shutdown (Sheet 2 of 2)

Systems Instruments Number of Normal Safe Remarks
Required Shutdown Shutdown
Channels

CCWS CCW Surge Tank Water Level 2 per Tank Yes Yes

COW Header Pressure 1 per Line Yes Yes

CCW Header Flow 1 per Line Yes Yes

CCW Supply Temperature 1 per Line Yes Yes

CCW Pump Discharge 2 per Line No Yes
Pressure

ESWS CCW Hx ESW Flow 1 per Line Yes Yes

ESW Header Pressure 1 per Line Yes Yes

RWS RWSP Water Level (Wide 2 No Yes
Range)

NIS Source Range Neutron Flux 2 No Yes

DCD_09.02.
02-86

Tier 2 7.4-19 ~O~GR4
Tier 2 7.4-19 R-ev-i-siee•



9. AUXILIARY SYSTEMS US-APWR Design Control Document

9.2.2.2.1.5 Valves

The following summarizes the major CCWS valves and their functions. Table 9.2.2-7
provides a listing of valves and the Class 1 E power source.

Header tie line isolation valve (Sunglv valves NCS-MOV-02OA/B/C/D and Return
valves NCS-MOV-OO7A/B/CID)

DCD_09,02.
02-51

DCD_09.02.
02-48

Each safety train has both supply and return header tie line isolation valves so that a
single failure of one of the safety trains will not impact the other safety trains.The function
of this motor operated valve is to separate each subsystem into two independent trains
during abnormal and accident conditions. This ensures each safety train is isolated from
aya potential passive failure in the non-safety portion or another safety train of the
CCWS. This valve automatically el•, o. at .ne. upon the following signats:This valve is

, . f.. #I -L.. . . .' . -k + 4 + . +.. . . +. . + ; + ... .I i..L...

* Low low wat'-r loel signal of a COW surgc tank

ECCS actuation signal and und, r voltage signa

QeCotainmont Spray signal

Header isolation meets the single failure criteria by incorporating two header tie line
isolation valves. The hcade; isolatien va'vcs are dcsigncd to clcc within 30 sceonds
upon a S4+UV signal, P signal, Or surge tank water loW low level. Then, in Ordcr to rcsumc
supply of the cooling watcr to the RGP thcRmal barricr heat exchanger and the spent fusle
pet heat ecxshanger, the isolation signal Gan be bypassed and the isolation Va'aVcs rcsponid.
in addition, tho header isolation valves are epeed in erderopen to supply cooling water
to A, B, Al and A2 trains (or C, D, Cl and C2 trains) by one CCW pump during normal
operation. In the event of an accident, the header tie line valves are closed by operator
action from the MCR to achieve independence between trains. MOV-007A and MOV-
020A (or MOV-007B and MOV-020B) will be closed for Subsystem A. Conversely, MOV-
007C and MOV-020C (or MOV-007D and MOV-020D) will be closed for Subsystem B.
The header isolation valves are designed to close within 30 seconds, but shall not close
so rapidly that water hammer would occur.

DCD_09.02.
02-48

DCD_09.02.
02-48

DCD_09.02.
02-48

* Containment SpraylResidual Heat Removal Heat Exchanger (CSIRHRS HX)
CCW Outlet 1st Valve (NCS-MOV-145A/BICID)

The CCW which is supplied to the CS/RHR heat exchanger is shutoff by the CCW outlet
1st isolation valves (NCS-MOV-145A. B. C and D) during standby. However, this normal
closed motor operated valve automatically opens at once upon ECGS atuation signal
pklsreceipt of both an ECCS actuation signal and the respective train CCW pump start
signal to establish cooling water flow to the CS/RHR heat exchanger. (These valves do
not control the supply flow of each component.) These valves are fully open
approximately 120 seconds after signal reception. This valve automatically closes if the
respective train COW pump stops resulting in a single pump supplying both CS/RHR heat
exchangers. This condition is indicated by receipt of both a low pump discharge pressure
signal from the respective train COW pump and a low COW header pressure signal. The
open/close positions of the valves are displayed in the MCR.

DCD 09.02.
02-60
DCD_09.02.
02-86
DCD_09.02.
02-67
DCD_09.02.
02-60
DCD_09.02.
02-67
DCD_09.02.
02-86

DCD 09.02.
02-60
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* Containment Spray/Residual Heat Removal Heat Exchanger (CS/RHRS HX) DCD 09.02.
CCW Outlet 2nd Valve (NCS-MOV-146AIBICID) 02-86

The normally opened motor operated valves (NCS-MOV-146A. B, C and D) are provided
on the outlet lines of the respective CS/RHR heat exchangers and are used to isolate a
CS/RHR heat exchanger, if necessitated by a train failure, to assure adequate CCW flow
to the heat exchanger in the other train of the subsystem. This prevents a functioning
CCW pump from supplying both CS/RHR heat exchangers and ensures that there is
adequate flow to the heat exchanger in the operable train to satisfy heat removal
requirements.

The valve actuates immediately on receipt of both a low pump discharge pressure signal
from the respective train CCW pump and a low CCW header pressure signal. The low
header pressure setpoint corresponds to a condition in which one CCW pump is
supplying flow to both CS/RHR heat exchangers. (These valves do not control the supply
flow of each component.) These valves are fully open approximately 120 seconds after
signal reception. The open/close positions of the valves are displayed in the MCR.

* RCP Thermal Barrier HX CCW Return Line Isolation valve (NCS-FCV-129ANB. DCD_09.02.
130A/B, 131A/B and 132A/B) 02-60

Two motor operated valves are located at the CCW outlet of the RCP thermal barrier Hx
and close automatically upon a high flow rate signal at the outlet of this line in the event of
in-leakage from the RCS through the thermal barrier Hx, and prevents this in-leakage
from further contaminating the CCWS. The motor-operated valves receive a separate DCD_09.02.
signal from each flow device. When the valves receive a high flow signal, the valves are 02-60

closed. The high flow signal must occur for a duration that is sufficient to assure that a
spurious signal does not unnecessarily close the valves. The open/close positions of the
valves are displayed in the MCR. The valves are redundant to assure isolation in the
event of a single failure.

* CCW Surge Tank Vent Valve and Relief Valve

The surge tank vent valve opens upon CCW surge tank high pressure and this valve
closes when the radiation monitor level exceeds its set point. The surge tank relief valve
provides surge tank overpressure protection.

. Other Relief Valve

Other relief valves are provided to relieve the pressure buildup caused by potential
thermal expansion when equipment is isolated.

. Containment Isolation Valve

Containment isolation valves are installed on CCW lines penetrating containment as
described in Subsection 6.2.4. Containment isolation valves installed on the RCP coolant DCD_09.02.
line that penetrates the containment are not automatically closed on a containment 02-60
isolation signal in order to preserve flow to the RCP motor and seals. The open/close
positions of the valves are displayed in the MCR where operators may control valve
position as necessary.

Tier 2 
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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
are tested in accordance with surveillance requirements SR 3.7.7.2 and SR 3.7.7.3.
Additionally periodic flow testing is performed to verify correct flow balancing among
indibvidual heat loads.

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.

9.2.2.5 Instrumentation Requirements

9.2.2.5.1 CCW supply header pressure

CCW header pressure is indicated in the MCR. When the pressure decreases due to the
failure or inadvertent shutdown of the operating pump or valve misalignment, an alarm is
transmitted to the MCR and th• standby pump us startcdbased on a low pressure
indication. The standby pump is automatically started based on this indication.

In addition, the CS/RHR HX CCW Outlet 1st and 2nd valves automatically close on
receipt of both the low pump discharge pressure signal from the respective train CCW
pump and the low CCW header pressure signal.

DCD_09.02.
02-65

DCD_09.02.
02-67

oD0_09.02.
02-60

DCD_09.02.
02-86

9.2.2.5.2 CCW radiation monitor

Radiation monitors are located downstream of the supply headers and the signal isDnd4ieateddisplayed in the MCR. When the signal exceeds the setpoint, an alarm is
trans•mitte~d and the CC.W surne_ tank vent valve= is closed After h-njai=r tia= linn= iý,lýtinn I
the radiation monitor line root valves are operated in order to realign radiation monitoringq.

9.2.2.5.3 CCW supply header flow rate

The CCW supply header flow rates are indicated in the MCR.

9.2.2.5.4 CCW surge tank water level

The CCW zurgc tanik watcr level is indicated in the MQR. if CG8ORS ineIakage Or cut-
leakage ...... , a high Or low wat^, level ala rm i; t.ansmittd to the MCR.The CCWS is
desiqned with redundant MCR level indication for each surge tank compartment. The
normal demineralized water makeup line for each CCWS surge tank compartment
contains a flow indication device that can also be read in the MCR. The combination of
continuously monitored compartment level and demineralized water makeup flow
provides the ability to trend compartment level data and normal makeup flow. The

D _09.02.
02-66

DCD_09.02.
02-57
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capability to trend this data allows operators to ensure that the compartment water DCD_09.02.
volume does not decrease below that necessary to ensure CCWS function for 7 days 02-57
without makeup for post-seismic operation, if necessary.

Surge tank water level considerations include:

" Potential inleakage from an RCP thermal barrier heat exchanger, as discussed in
Subsection 9.2.2.2.1.3.

" Volume variations due to CCW temperature change, as discussed in Subsection
9.2.2.2.1.3.

" Adequate volume in each compartment to accommodate potential leakage for 7 days
without makeup, as discussed in Subsection 9.2.2.3.2.

.A. l9A, l -%atcr lc'-el cignalThe normal water makeup valves (LCV-01 OA/B/C/D) are
automatically closed when the surge tank reaches the normal level. A high water level
signal provides an alarm in the MCR. A low water level signal provides an alarm in the
MCR and opens the normal water makeup valves. Only one of the two instruments for
each compartment is used to provide automatic control of the associated surge tank
makeup valve. A low-low water level signal also provides a MCR alarm and isolates the
components located in the non-seismic category I buildings. In addition, the iselatien DCD_09.02.
,.alv on. the hcador tic line ...... 'l•c•cd by a l9W loW Wator level cIg..- Rna nho 02-48
subsystem, where tho low low watcr level signal is actuated, is divided inte two

.ndep.nd.nt train+ fOr ca.h train to supply the .C.pcctivc loop. Level indication that is on- DOD_09.02.
scale (i.e., at or above the 0% instrument level) is indicative of adequate CCWS pump net 02-57

positive suction head.

9.2.2.5.5 RCP thermal barrier HX and RCP motor cooling water flow rate

Reactor coolant pump thermal barrier HX and motor cooling water flow rate is indicated in
the MCR. If the flow rate drops to its low flow setpoint, a low flow alarm is transmitted to
the MCR. A high flow alarm, resulting from the in-leakage of reactor coolant to CCWS due
to the reactor coolant pump thermal barrier HX tube leak, is transmitted to the MCR when
the flow rate becomes about 1.5 times as large as the normal flow rate, and the isolation
valves located at cooling water return line are closed.

9.2.2.5.6 CCW surge tank pressure

The CCW surge tank pressure is locally indicated. The surge tank nitrogen cover gas
supply valve and tank vent valve are controlled with open-closed control so that the tank
pressures are maintained within a pre-set range. High and low surge tank pressures are
alarmed in the MCR.

9.2.2.5.7 CCWP dmsrh--rge a.d-suction pressure DCD 09.02.

The CCW pump d4ishar.eI andsuction pressures-aFe is locally indicated and afeis used 02-86

for CCW pump performance testing.

Tier 2 9.2-41 Re~eA4
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9.2.2.5.8 CCWP discharge pressure DCD_09.02.
02-86

Two pressure instruments are provided at the CCW pump outlet. When the pump
discharge pressure decreases due to the failure or inadvertent shutdown of an operating
pump, an alarm is transmitted to the MCR. In addition, the CS/RHR HX CCW Outlet 1st
and 2nd valves automatically close on indications of this condition. One of two pressure
indicators is indicated in the MCR: the other is a local indicator, which can be used for the
CCW pump performance testing.

9.2.2.5.9 CCW supply temperature

The CCW HX outlet temperature is indicated in the MCR. When the temperature exceeds
the setpoint, an alarm is transmitted to the MCR.

9.2.2.5.10 Other instrumentation

As shown in Figure 9.2.2-1, the other flow and temperature indicators are provided where
required. These indicators are used for initial flow balancing, and flow and temperature
verification during plant operation.

9.2.3 [Reserved]

Not applicable to the US-APWR.

9.2.4 Potable and Sanitary Water Systems

[[The objective of the potable and sanitary water system (PSWS) is to provide clean and
potable water for domestic use and human consumption and to collect site sanitary waste
for treatment, dilution and discharge during normal operation. The system serves all the
areas in the T/B, R/B, A/B, access building, firehouse and future facilities.]]

9.2.4.1 Design Bases

[[There are no safety design bases for the potable and sanitary water system. The power
generation design bases are as follows:]]

" [[The potable and sanitary water system is designed with no interconnection to
systems that could potentially introduce contaminants including radiological
contaminates into the system. This conforms to the requirement of GDC 60
(Ref. 9.2.11-1).]]

" [[The potable water is designed to be treated if necessary to prevent harmful
physiological effects. Its bacteriological and chemical quality conforms to the
requirements of the Environmental Protection Agency "National Primary Drinking
Water Standards," 40 CFR 141 (Ref. 9.2.11-4). All state and local environmental
protection standards will also be followed, as these may be more stringent than
federal requirements.]] The COL Applicant is to confirm that all State and Local
Department of Health and Environmental Protection Standards are applied and
followed. The COL Applicant is to confirm the source of potable water to the site
and the necessary required treatment.

Tier 2 9.2-42 Re~en4
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Table 9.2.2-3 Component Cooling Water System Failure Modes and Effects Analysis (Sheet 2 of 5)

Effect on System Safety Failure Detection
Item Component Safety Function Failure Mode Function Method

Function Method

4 CS/RHR HX cooling Opens to provide flow Fails to open upon the None Valve position indication in
water outlet 1st valve path to CS/RHR heat demand signal Remaining three 50% MCR
(MOV-145A,B,C,D) exchanger capacity CS/RHR Heat

Exchanger are available.
Minimum two Heat
Exchangers are required.

Isolates the supply line Fails to close on the None Valve position indication in
to CS/RHR heat demand signal Two isolation valves are MCR
exchanger provided in series
(In case that CCW (Closure of one valve
pump stops) provides isolation)

5 Isolation valve for Isolates the supply line Fails to close on the None Valve position indication in
supply to neo- connected to nen demand signal Two isolation valves are MCR
seimie .-tegezr I zcicmiz zstege; ynon- provided in series.
Porion safety portion Close of one valve provides
(AOV 6•1,62 isolation.
AQV 661 A,662A (Check valves are provided in
AOV- return line.)
664-B96&28)non-
safety portion (AOV-
057A,058A, AOV-
057B,058B)

6 RCP thermal barrier Isolates in-leak to Fails to close on the None Valve position indication in
cooling water outlet CCWS demand signal Two isolation valves are MCR
valve provided in series.
(FCV- Close of one valve provides
129A,B,1 30A,B, isolation.
131A,1B,132A,B)

I DCD_09.02.
02-86

DCD_09.02.
02-86

DCD_09.02.
02-49
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Table 9.2.2-3 Component Cooling Water System Failure Modes and Effects Analysis (Sheet 5 of 5)

Item Component Safety Function Failure Mode Effect on System Safety Failure Detection
Function Method

14 CS/RHR HX cooling Isolates the supply line Fails to close on the None Valve position indication in
water outlet 2nd to CS/RHR heat demand signal Two isolation valves are MCR
valve (MOV- exchanger provided in series.
146A.B.C,D) (In case that CCW Closure of one valve provides

pump stops) isolation.

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.. Given a ECCS automatic initiation signal and a single
failure of one CCWS oump to auto start, one CCWS may suoolv 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.

DCD_09.02.
02-86

DCD_09.02.
02-58
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Table 9.2.2-7 Electrical Power Division of Remotely Operated Valves
(Sheet 1 of 3)

Valve Number Overator Electrical Power Division
Type

MOV-007A-S motor A (Class 1 E-station ac power source system)

MOV-007B-S motor B (Class 1 E-station ac power source system)

MOV-007C-S motor C (Class 1 E-station ac power source system)

MOV-007D-S motor 0 (Class 1 E-station ac power source system)

MOV-020A-S motor A (Class 1 E-station ac power source system)

MOV-020B-S motor B (Class 1 E-station ac power source system)

MOV-020C-S motor C (Class 1 E-station ac power source system)

MOV-021D-S motor 0 (Class 1 E-station ac power source system)

MOV-145A-S motor A (Class I E-station ac power source system)

MOV-145B-S motor B (Class I E-station ac power source system)

MOV-145C-S motor C (Class I E-station ac power source system)

MOV-145D-S motor 0 (Class 1 E-station ac power source system)

MOV-146A-S motor B (Class 1 E-station ac power source system)

MOV-146B-S motor A (Class 1 E-station ac power source system)

MOV-146C-S motor D (Class 1 E-station ac power source system)

MOV-1462-S motor C (Class I E-statl8n ac power source system)

MOV-232A-S motor B' (Class 1 E-480V ac inverter supply system)

MOV-232B-S motor C (Class 1 E-480V ac inverter supply system)

MOV-233A-S motor B' (Class 1 E-480V ac inverter suol1v system)

MOV-233B-S motor C' (Class 1 E-480V ac inverter supoly system)

MOV-234A-S motor B' (Class 1E-480V ac inverter supply system)

MOV-234B-S Motor C' (Class 1 E-480V ac inverter supply system)
MOV-316A-S motor Al (Class 1 E-station ac power source system

(for 2 trains))

MOV-316B-S motor D1 (Class 1E-station ac power source system
(for 2 trains))

MOV-321A-S motor Al (Class 1E-station ac power source system
(for 2 trains))

MOV-321 B-S motor D1 (Class 1 E-station ac power source system
(for 2 trains))

MOV-322A-S motor Al (Class 1 E-station ac power source system
(for 2 trains))

MOV-322B-S motor D1 (Class 1 E-station ac power source system
(for 2 trains))

MOV-323A-S motor Al (Class 1 E-station ac power source system
(for 2 trains))

MOV-323B-S motor D1 (Class 1 E-station ac power source system
(for 2 trains))

DCD_09.02.
02-51

DCD_09.02.
02-86

DCD_09.02.
02-51
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Figure 9.2.2-1 Component Cooling Water System Piping and Instrumentation Diagram (Sheet I of 9)
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Figure 9.2.2-1 Component Cooling Water System Piping and Instrumentation Diagram (Sheet 4 of 9)
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Note1: The figure illustrates configurURon after a pair of header fie line isolation

valve(s) (NCS-MOV-007, NCS-MOV-020) are mBanually dosed to provide train
separation.
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Note1: The figure illustrates configuration after a pair of header tie line isolation

vatve(s) (NCS-MOV-007, NCS-MOV-020) are manually closed to provide train
separation,
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Figure 9.2.2-2 Component Cooling Water System Mode Diagram (Sheet 6 of 6) Design - Safe Shutdown
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