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NRC RAI 6.2-157:

DCD, Tier 2, Revision 3, contains a new table, Table 6.2-47, "Containment Penetrations
Subject to Type A, B, and C Testing." The staff compared this table with Tables 6.2-15
through 6.2-42, which were to provide "pertinent data for the containment isolation
valves" (DCD Tier 2, Revision 3, subsection 6.2.4.2), presumably in a comprehensive
way. However, Table 6.2-47 includes many containment piping penetrations

~ (approximately 122) which are not covered in Tables 6.2-15 through 6.2-42 or
elsewhere in DCD Tier 2, Revision 3, section 6.2.4, "Containment Isolation Function.”
Further, Table 6.2-47 contains virtually no information on the containment isolation
provisions for these lines, other than incomplete information on leakage rate testing.

Most of these penetrations are designated by numbers ending in "TBD," apparently
meaning "To Be Determined.” Many of the lines are instrument lines and many are part
of systems whose larger lines are addressed in Tables 6.2-15 through 6.2-42.

However, some are systems which are not covered at all in Tables 6.2-15 through
6.2-42:

Control Rod Drive System

Gravity Driven Cooling System
Makeup Water System

Service Air System
Containment Monitoring System
Equipment and Floor Drain System

A. Is the design of the containment isolation provisions for the approximately 122
penetrations to be performed by COL applicants? If so, provide a COL Item in DCD
subsection 6.2.8. If not, provide the missing information in the DCD. Also, are there
any other containment penetrations which are not listed in Table 6.2-477?

B. Table 6.2-47 also lists the containment air locks and hatches, which are not
addressed elsewhere in section 6.2.4. Provide in the DCD containment isolation
design information for the containment air locks and hatches.

GEH Response:

A. The design of the containment isolation provisions is the responsibility of GEH not
the COL applicants. With regard to the missing information in the DCD:

e The containment isolation provisions for instrument lines are discussed in DCD
Tier 2, Revision 4, Subsection 6.2.4.2.2. Therefore, these provisions are not
included in DCD Tier 2, Table 6.2-47 or DCD Tier 2, Tables 6.2-15
through 6.2-42 as discussed in the response to RAI 6.2-110 SO1 (MFN 06-461,
Supplement 6, dated December 3, 2007).

o Electrical penetrations and air locks/hatches are listed in DCD Tier 2,
Table 6.2-47 but not in DCD Tier 2, Tables 6.2-15 through 6.2-42, because they
do not have isolation valves.
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e There are twelve containment penetrations listed in DCD Tier 2, Table 6.2-47 for
Fine Motion Control Rod Drive System (FMCRD). These lines are continuously
pressurized. Therefore, no containment isolation valves need to be listed in DCD
Tier 2, Tables 6.2-15 through 6.2-42.

* As discussed in the response to RAI 6.2-102 S01 (MFN 06-466, Supplement 1,
dated August 17, 2007), the Passive Containment Cooling System (PCCS) is an
integral part of containment. Therefore, there are no PCCS containment
penetrations. DCD Tier 2, Table 6.2-47 is revised by the response to
RAI 6.2-102 S01 to remove the PCCS containment penetrations. DCD Tier 1,
Table 2.15.1-1 is also updated by this response.

e As discussed in the response to RAI 6.2-122 S01 (MFN 06-466, Supplement 3,
dated December 10, 2007), containment penetration G21-MPEN-TBD (Reactor
Well Drain Line) will be numbered G21-MPEN-0008, and will have redundant
isolation vaives. DCD Tier 2, Tables 6.2-35 and 6.2-47, and DCD Tier 1,

Table 2.15.1-1, is updated accordingly by RAI 6.2-122 S01. In addition, these
containment isolation valves are added to the Inservice Testing (IST) program
(DCD Tier 2, Table 3.9-8) by the response to RAI 3.9-159 S01 (MFN 08-109,
dated February 11, 2008).

e Penetration P10-MPEN-TBD (Makeup Water System) is numbered
P10-MPEN-0001, and has redundant isolation valves — one manual valve and
one check valve. DCD Tier 1, Table 2.15.1-1 will be updated to show these
valves, and isolation valve information will be added in DCD Tier 2, Table 6.2-41.
In addition, these containment isolation valves are added to the IST program

(DCD Tier 2, Table 3.9-8) by the response to RAI 3.9-159 S01 (MFN 08-109,
dated February 11, 2008).

e Penetration P51-MPEN-TBD (Breathing Air Supply) is deleted from DCD Tier 1,
Table 2.15.1-1 and DCD Tier 2, Table 6.2-47. This system is no longer part of
the ESBWR design.

e Penetration P51-MPEN-TBD (Service Air Supply) will be numbered -0001 and
will have double containment isolation valves. These valves are added to DCD
Tier 2, Table 6.2-44 and to the IST Program by the response to RAI 3.9-159 S01
(MFN 08-109, dated February 11, 2008).

e The three penetrations labeled T11-MPEN-TBD (Spare Mechanical Penetrations)
are capped. DCD Tier 2, Table 6.2-47 is revised to indicate these lines are
capped.

e Penetration T31-MPEN-TBD (Containment Pressure Test, GDCS Pool) is
removed from DCD Tier 2, Table 6.2-47. This test line is no longer required.

o Penetration T31-MPEN-TBD (Containment Pressure Test, Lower Drywell) is
isolated and capped. DCD Tier 2, Table 6.2-47 is revised to indicate these lines
are capped.

e The eight System T62 penetrations (T62-MPEN-TBD, H2-O2 & Drywell Gas
Sample Lines from Upper Drywell, Loops A/B, Wetwell Airspace, Loops A/B,
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H2-O2 & Drywell Gas Sample Return Lines to Upper Drywell, Loops A/B, and
Wetwell Airspace, Loops A/B) will have double containment isolation valves.
These valves are added to DCD Tier 2, Table 6.2-45.

e Penetrations US0-MPEN-TBD (Drywell LCW Sump Discharge Line,
two penetrations) will have double containment isolation valves. These valves
are listed in DCD Tier 2, Revision 4, Table 3.9-8 and are added to DCD Tier 2,
Table 6.2-43.

B. Containment air locks and hatches are discussed in DCD Tier 2, Revision 4,
Subsections 3.8.2.1.1 and 3.8.2.1.2, respectively, including their sealing capabilities
for containment isolation purposes. Shop testing requirements are discussed in
DCD Tier 2, Revision 4, Subsection 3.8.2.7.2.

DCD Impact:

DCD Tier 1, Table 2.15.1-1, and DCD Tier 2, Subsection 6.2.4.2 and Tables 6.2-16
through 6.2-47, will be revised as shown in the attached markup.
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ESBWR Design Control Document/Tier §
Tahlke 2.15.1-1
Containment System Penctrations and Equipment
ASME . Loss of
tavipmentame | Lo | el | o | S0 (ot | Jerna |ccien| Yot
m Operation Signal Pasition Position
IPenetration Identification: B21-MPEN-0001 (0002, 0003, 0004)
Main Steam Line A (B, C, D)
e FO01A (B, C, D) Inboard ¥es
s FO002A (B, C, D) Outboard Yes Yes Yes Yes Yes Open Closed Closed
* FO016A (B, C, D) Outboard Yes Yes Yes Yes Yes Open Closed As-ig
[Penetration Identification: B21-MPEN-0005 '
Main Steam Line Drains
s F010 Inboard ¥eo
« FO11 Outboard Yes Yes Yes Yes Yes Open Closed Closed
|Penetration Identification: B21-MPEN-0006 (0007)
Feedwater Line A (B) Process
¢ F102A (B) Inboard Yes Yes N/A Yes Actuated Qpen NA N/A
¢ F1014A (B) Qutboard Yes Yes Yes Yes Yes Open Closed N/A
[Penetration Identification: B32-MPEN-0001 (0002, 0003, 0004). : | '
Open
(Except
IC Steam Supply o:;: Ct:u;‘;;pe
e FOD1A (B, C, D) Inboard Yes Yes Yes Yes Yes Open failure) As-is

| @Insojou]
€61-80 N4

G8 Jo 1 abed



26A6645AB Rev. 05

ESBWR Design Control Decument/Ticr §
Table 2,18.1-1
Containment System Penetrations and Equipment
: Cote | seiomic | Bemore | gp y- [Contamment| o oy || Post Vote
Equipment Name Section| Cat. 1 Maumfd Retated kctlanon Pasition A“'?d.e“ ¢ Power
Operation Signal Position e
m Position
Open (va
insenes
+ F002A (B, C, D) Inboard Yes Yes Yes Yes Yes Open valves) As-ig
[Penetrition Identification: B32-MPEN-0005 (0006, 0007, 0008) .~ - B o T —_—
IC Condensate Returmn Open (two
+ FOD3A (B, C, D) Inboard ¥ in seres
+ FoMA (B, C, D) Inboard Yes Yes Yes Yes Yes Open valves) Ag-is
[Penetration Identification: B32-MPEN-0009 (0010, 0011, 0012) - ™ —
IC System Upper Header Vent
» FOOTA (B, C, D) Inboard ¥es
+ FO00BA (B, C, D) Inboard Yes Yes Yes Yes No Closed Closed Closed
[Penetration Idesitification: B32-MPEN-0013 (0014, 0015, 0016}~ - ‘ : v SR
IC System Lower Header Vent
« F00%A (B, C, D) Inboard e
« F0104 (B, C, D) Inboard Yes
IC System Lower Header Bypass Vet
» FO11A (B, C. D) Inboard Yes
« F012A (B, C, D) Inboard Yes Yes Yes Yes No Closed | Closed | Closed
[Perietration Identification: B32-MPEN-0017 (0018, 0019,0020) - .~~~ =" e e E
IC System Purge Line
« FO013A (B, C, D) Inboard Yes Yes Yes Yes Yes Open Open. Closed

| ainso|oug
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ESBWR Design Controd Document/Tier |
Table 2,18.1-1
Containment System Penetrations and Equipment
Equipment Name ACS:;eE Seismic l?:mmnc:; Safety- Cozgjlt‘il:)llfnt Normal Afcaifite.m hl‘;);fi‘?:
Section| Cat. 1 Operation Related Signal Pasition Position Po?'er
m Position
IC System Excess Flow Purge Process
o FOl4A (B, C, D) Inboard Yes | Yes N/A Yes Actuated Open Open As-is
|Penetration Identification: G31-MPEN-0201 (0002)
RWCU/SDC system
* FO002A (B) Inboard Yes Opent
¢ FO03A (B) Qutboard Yes Yes Yes Yes Yes Slesed | Closed | Closed
Penetration Identification: G31-MPEN-0003 (0004)
RWCU/SDC system
» F007A (B) Inbowd ¥es QOpen/
o FOO08A (B) Outboard Yes Yes Yes Yes Yes Closod | Closed | Closed
|Penetration Identification: G3 -MPEN-0005 (0006)
RWCU/SDC system
* F038A (B) Inboard ’ ¥eo Opont Open/
« F039A (B) Qutboard Yes Yes Yes Yes Yes Closed | Closed | Closed
[Penetration Identification: C41-MPEN-0001 {0002) ' ‘
Standby Liquid Control
s FO005A (B) Inboard ¥eo Process
« F004A (B) Outboard Yes Yes N/A Yes Actuated Closed | Closed N/A
+ FO003A (B) Outboard ¥eo
» F003C (D) Outboard Yes Yes N/A Yes NA Closed Open | As-s]N/A

| @insojoug
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ESBWR Design Contred Document/Tier £
Tabke 2.15.1-1
Containment System Penetrations and Equipment
ASME . Loss of
: Code | Seismic | ReMOte | g oy, [Contamment] oo v | POt | Motive
Equipment Name N Manual Isolation i Accident
Section| Cat. 1 . Related . Position ‘. Power
m Opervation Signal Position Position
|Penetration Identification: G21-MPEN-(005
Fuel and Auxiliary Pools Ceooling
System
»  F321A Qutboard )
o F322A Qutboard Yes Yes Yes Yes NA Closed Closed As-is
[Penetration Identification: G21-MPEN-0002
Fuel and Auxiliary Pools Cooling
System
s F306A Quthoard Yes Yes Yes Yes NA Closed | Closed As-is
Process
e«  F30TA Iboard Yes Yes N/A Yes Actuated N/A. NA N/A
[Penetration Identification: G21-MPEN-0007
Fuel and Auxiliary Pools Cooling
System
s F321B Quthoard ¥
¢ F322B Quthoard Yes Yes Yes Yes NA Closed Closed As-is
[Penetration Identification; G21-MPEN-0006 .
Fuel and Auxiliary Pools Cooling
System
+» F306B Qutboard Yes Yes Yes Yes NA Closed Closed As-is
» F307B Inboard Yes Yes N/A Yes NA N/A NA N/A
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ESBWR Design Control Document/Ticr |
Table 2.15.1-1
Containment System Penetrations and Equipment
ASME . Loss of
Equipment Name Code [ Sesmic | (rI0E | afeye (CUCEEM Normal |, (500 | Motie
i - Opevation i Signal Position Pos iti;m
[Penetration Identification: G21-MPEN-0004 '
Fuel and Awsiliary Poels Cooling
System
» F323 Inboard Yes Yes Yes Yes Yes Closed Closed Closed
s  F324 Outboard Yes Yes Yes Yes Yes Closed Closaed Closed
|Penetration Identification: G21-MPEN-0003 e .
Fuel and Aixiliary Pools Cooling
System
s F303 Outboard Yes Yes Yes Yes NA Closed Closed Closed
Process
+ F304 Inboard Yes Yes N/A Yes Actuated N/A NA N/A
[Penetration Identification: G21-MPEN-0001 ' ‘
Fuel and Auxiliary Pools Cooling
System .
» F309 Outboard Yes Yes Yes Yes NA Closed NA Closed
Process
¢ F310 Inboard Yes Yes N/A Yes Actuated Closed NA As-is
|Penetration Identification: T31-MPEN-0004 '
Containment Inerting System
s F012 Qutboard ¥en
s F011 Outboard Yes Yes Yes Yes Yes Closed Closed Closed

| 8inso|ou]
€61-80 N4
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ESBWR Design Control Document/Tier 1
Table 2.15.1-1
Containment System Penetrations and Equipment
. "ot | semic | Bemote | o ty. [Contaimment| o oy | Post Vot
Equipment Name Section| Cat.1 | Mamal | poted | oMM | pociion [ACCHER] b oer
Operation Signal Position e
m Position
|Penetration Identification: T3 1-MPEN-0003
Containment Inerting System
+ F010 Qutboard Xes
¢ FOI11 Qutboard Nes
« F014 Quthoard Xa8
+ FO015 Qutboard Yes Yes Yes Yes Yes Closed Closed Closed
Penetration Identification: T3 1-MPEN-0002 ‘
Containment Inerting System
¢ F008 Qutboard Yes
»  FOO7 Qutbourd Yes Yes Yes Yes Yes Closed Closed Closed
+ F024 Outboard ¥es
» F023 Quthoard Yes Yes Yes Yes Yes Open Closed Closed
|Penetration Identification: T31-MPEN-0001
Containment Inerting System
+ F008 Qutboard ¥es
+ F009 Qutboard Yes Yes Yes Yes Yes Closed | Closed | Closed
¢  F025 Quthoard )
¢ F023 Outhoard Yes Yes Yes Yes Yes Open Closed Closed

| @insojouy
€61-80 N4
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ESBWR Design Coutro! Document/Tier 1
Tablk 2,15.1-1
Containment System Penetrations and Equipment
ASME . . Loss of
Equipment Name Code | Sesmic | (CIUD | Safery. | CRATEMY Normat | (0| Mothve
m : Operation ’ Signal Position Positiﬁn
» {FOi5 ¥es | Yes t¥es} Hest t¥esk | {Clesed} |{Clesed}| {Closed}
|Penetration Identification: P25-MPEN-0001 (0003) : )
Chilled Water System
¢ F023A (B) Qutboard ¥es
s  F024A (B) Inboard Yes Yes Yeos Yes Yes Open Closed | Closed
[Penetration Identification: P25-MPEN-0002 (0004) - ‘ ' ‘ '
Chilled Water System
s F025A (B) Inboard ¥es
s FO026A (B) Outboard Yes Yes Yes Yes Yos Open Closed | Closed
|Penetration Identification: P54-MPEN-0001 ' ' :
High Pressure Nitrogen Gas Supply
e F0026 Outboard ¥es
E-EG&QM Yes Yes Yes Yes Yes Cpen Closed Closed

|l ainsojoug
€61-80 NdW
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ESBWR Design Comtrol Document/Tier }

Table 2,15.1-1

Containment System Penetrations and Equipment

ASME " . Loss of
. Code | Seismic | femete | g pp [Containment oo v | Pt | Motive
Equipment Name . Manual Lolation o Accident
Section] Cat.1 Operation Related Sienal Position Position Power
i = Position
¢ F027 Inbourd ¥es Process Open/
Yes N/A Yes Actuated Closed Closed Closed
Yes Yes Yes Yos Oven | Closed | Closed
DProcess Oper/

B
B
E
B
E
i
E
;

+__F010 Inboard

|Penetration Identification. D11-MPEN-0001

Process Radintion Monitoring System

+ F001 Outboard ¥es

*»  FO02 Qutboard Yes Yes Yes Yes Yes Open Closad Closed
|Penetration Identification: D11-MPEN-0002 , R

+» F003 Outboard Yes

s F004 Qutboard Yes Yes Yes Yes Yos Open Closad Closed
|Renatcabionldentifioation— : \ - - ; ; ; ‘

Pessive Conas Coolinet

| ainsopuy
€61-80 N4

GgJo || abed
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ESBWR Design Control Document/Tier 1
Table 2.15.1-1
Caontainment System Penetrations and Equipment

ASME . Loss of

Equipment Name Code | Seismic I?‘[emmn(:: Safety- CO:?I;;T( Normal Afc(z:m Motive

: ' Section| Cat. 1 Operation Related Sienal Position Pcﬁ&on Power

m P e Position

[Penetration Identification: T11-MPEN-TBD
+ Temporary Services During
Onutages and Spare Penetrations Yes Yes - - - . - -

|Penetration Identification: B21-MPEN-TBD, B32-MPEN-TBD, ESO-MPEN-TBD, 334-}REN-FBH=T62-MPEN-TBD

|Penetration Identification: G21-MPEN-TBD

¢ Instrumentation and Monitoring I Yes | Yes J - I - | - | - | - -
[Penetration Identification; C312-MPEN-TBD B
* FMCRD Hydraulic Lines v | Yo | - | - | - 1 - ] - -

« Reactor Well Drain Line

| ves |

Yes

[Penetration Identification: P10-MPEN-0001

EPDemin-Makeup Water Peywvek
DistributionS
+__F016 Inboard

+_Fo15 Outboard

Yes

Yes

|Penetration Identification: PS13-MPEN-IBBO001

S8ervice Air SystemiBronthinaAis
Supply

*_Inboard

»_Qutboard

Yes

Yes

| @insojoug
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ESBWR Design Control Document/Tier §
Table 2.18.1-1
Containment System Penetrations and Equipment
ASME - . Loss of
L Code | Seismic | oMo | gopory. [Contaimment] oo ot | Pt | Motive
Equipment Name Section| Cat. 1 Manual Related Lsolation Pasition Accident Power
i Operation Signal Position Position
|Penerration Identification: USO-MPEN-QOITBD . . - B
Equipment and Floor Drain System
s  Drywell LCW Sump Discharge
Line {Inboard}
e Drywell LCW Sump Discharge
Line {OQutboard} ,
EM&M 54 3 2
{Yes} Yes {Yes} {Closed} | {Closed}] {Closed}
nt itorin m
[Penctration Igentification” R3I-EPEN-TBD - T R S

Electrical Penstrations

IYes

IV Yes

Yes

| 8Insojoug
€61-80 N4
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ESBWR Design Control Document/Tier | E
(¢!
Table 2.15.1-1 -
Containment System Fenetrations and Equipment
ASME ; . Loss of
- Remote Containment| Post- .
Equipment Name qule Seismic Manual Safety- Bolation Normal Accident Motive
Section| Cat. 1 . Related . Position ‘ox Power
Opevation Stgnat Position Position

Penetration Identification: T11-SPEN-TBD -

s Lower Drywell Equipment Hatch

*  Lower Drywell Personnel Airlock
o Wetwell Access Hatch

» Upper Drywell Equipment Hatch

¢ Upper Drywell Personnel Airlock

Yes

Yes

G8 Jo ¢| abed

€61-80 N4AW
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26A6642AT Rev. 08
ESBWR Design Confrol Document/Tier 2

6.2.4.2 System Design

The contaimment isolation function is accomplished by valves and conirol signals, required for
the isolation of lines penetrating the containment. The RCPB influent limes are identified in
Table 6.2-13, and the RCPB effluent lines are identified in Table 6.2-14. Tables 6.2-15 through
6.2-425 show the pertinent data for the containment isolation valves, except for excess flow
check valves as discussed in Section 62.4.2.2 (Refer to COL item in section 6.2.8). A detailed
discussion of the LD&IS controls associated with the containment isolation fimction is included
m Subsection 7.3.3.

Power-operated containment igolation valves have position indicating switches in the control
room to show whether the valve is open or closed. Power for valves used in senes ongnates
from physically imdependent sources without cross ties to asswe that no single event can
mterrupt motive power to both closure devices.

All POVs with geared or bi-directional actuators (mwotorized or fluid-powered) remain in their
Iast position upon failure of valve power. All POVs with fluid-operated/spring-return actuators
(not applicable to air-testable check valves) close on loss of fluid pressure or power supply. To
support the inerted containment design, preumatic zctuators for valves located inside
contarmment are supplied with pressurized mitrogen gas, whereas pneumatic actnators for valves
located outside of containment are generally supplied compressed air.

The design of the containment isolation function mcludes consideration for possible adverse
effects of sudden isolation valve closure when the plant systems are functioning under normal
operatton.

General compliance or altemate approach assessment for Regulatory Guide 1.26 may be found in

Subsection 3.2.2.  General compliance or altemate approach assessment for Regulatory
Guide 1.29 may be found in Subsection 3.2.1.

Containment isolation valves are gemerally automatically actuated by the various signals in
primary actuation mode or are remote-manually operated i secordary actuafion mode. Other
appropriate actuation modes, such as process-actuated check valves, are identified in the
contaimment isolation valve information Tables 6.2-13 through 6.2-435. |
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(a) Termmation Regfon of the leakage through packing/stem only for outboard valves:
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Design Control Docoment/Tier 2

Table 6.2-15
Legend For Tables 6.2-16 through 6.2-453

al = Reactor Buldng
a2 =  Mam Steam Tunnel
(b) Termmatton Region outside containment of the leakage past seat:
bl = Pool open to reactor building
b2 = Extemnal enviromment
b3 = Mam Condenser
b4 = Isolation Condenser pool
b5 = Reactor building
b6 =  Close loop cutside containment
b7 = Radwaste System
(c) Velue-Valve Operator Types':
AOfAc = Air-operated valve with accumulator
AO = Air-operated valve without accumulator
EX = lost ted
M = Manually operated
NO/Ace = Nitrogen-operated valve with accunulator
NO = Nitrogen-operated valve without accumulator
NMO/Acc = Nitrogen-inotor operated valve with accummlator
NMO = Nitrogen-motor operated valve without accummulator
MO = Motor-operated valve '
sA = Self-actuated
S0 = Solenoid-operated valve

(d) Isolation Signal Codes:

ZrR-DmQUNEg QW

Reactor vessel low water level - Level 2

Reactor vessel low water level - Level 1

Main steamline high flow rate

Turbine inlet low pressure

Main steamline tunnel high ambient temperature
Turbine area steamtine high ambient temperature
High DW pressure

IC/PCC pool high radiation

IC lines high flow

Low main corndenser vacuum

High flow in the RWCU/SDC loop

' The operator types listed embody certzin. fumctional characteristics, such as those that fail-safe vs. fail as-is, or

those that have a stored enerzy source (spring, fluid accmmmilstor) to permit completion of function or repeat

performance of finttions upan loss of normal power suppty. The actuator type listed for amy vahve application is

generally based on historical BWR desipn. Alternate vatve-&-operator combinations that provide equmvalert

fimttional capsbility and performance are permissible-
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26A6642AT Rev. 08

ESBWR Design Control Docoment/Tier 2
N  Standby Liquid Control System operating
P Remote manual
Q  Process actuated
R  Local manusl (By Hand)
S LCW drain line high radiation High radiati : |
T  High HVAC radiation exhaust from ref\mlmg area or from Rfactm' Buﬂdmg,
U  Feedwater lines differential flow
—Y___HCW drain line radiation high
(e) Valve Types*:
OS&Y Cutside stem and yoke, typical of gate and globe valve designs that have an

externally exposed rising or non-rising stern that connects a yoke-mounted actuator (any
type) to the intemnal disk assembly, and includes & stem sealing gland (with or without a
hermetic disk-to-stem mternal seal such as a metal bellows or diaphragm).

Gate (GT) Any of severil styles of valve where the disk is formed as a plate which
tranzits the fhoid flow stream with an orthogonal motion. The seating surface of the valve
body is also mannfactured to be at a slight angle to or set orthogonal to the flow stream. The
disk can be wedge-shaped m either solid or split/flexible form, or as two plates mounted
back-to-back or similar form (e.g., parallel-shide or double-disk gate), matching the seat
configuration. Additional vanants include shutter type and rotating-slide type gate valves.

Globe (GBY  Any of several styles and configurations of valves where the disk is formed
etther as a truncated cone or curved. section (spherical, elliptical, parabolic, etc.) with or
without a following structure to mrpportandguidedmdisk-&«-stanmnﬁm Tke body seat 1s
centered around the flow stream and the digk-&-stem motion axis is perpendicular to the seat
(i.e., axrally concentric with the flow stream at the seat orifice plane). Body variations are
basedontheangle of the mlet-to-cutlet nozzles and/md;eangleofthestemmthemleior
outlet nozzle. Stem and disk assembly may be unconnected to permit a combined check and
stop valve function (floatingdisk stop, non-return check, efc.).

Quarter-turn {(QT) Any of various types of butterfly (QBF) and ball (QBL) valves where the
stem/shaft 15 mounted across the flow stream and the pallet, ball or plug (disk) is rotated
through a 90 degree arc from fall-clozed to full-open. The actuator mechanism is typically
mounted directly to the valve bonnet and there may be no exposed stem. The butterfly valve
pellet remains m the flow stream when the valve is open whereas the plug and ball valves
provide either a reduced or full pipe diameter flow orifice and shield the valve and disk
seating surfaces when cpened.

Axial-flow (AF) A variant of globe valves with the valve bonnet and disk-stem assembly
rotated to be completely mternalized and concentric with the fluid flow azis through the
valve. There may be no external exposed stem or sealing gland, depending on design
function(s) and selected actuation option. Based on specific product design, the flow path 1s

? Valve type(s) Listed for each containment isolation valve mumber in Tsbles 6.2-16 through 6.2-42 mndicares either
the specific design characteristics of 3 type or the range of types with suitable equivalent design characteristics
capable of performing the intended functron(s) for each application. The first type listed is generally based on
histarical selection from previous BWR. designs.
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typically fonmed as either an anmmlar nozzle in a wafer-style body or as ammmlar ventur in a
teardrop-style body.

Check (CK) A valve operated by process flow (opens on forward flow, closes on reverse
flow and gravity) with a pallet style disk that is connected by a hinge bracket or arm to a2
shaft (or hinge end pins). The shaft is aligned in the horizontal plane with its rotation center
typically set above the main fluid flow path so that the pallet swvings up and out of the main
flow on valve opening. A variant is the tilting disk paitern wherein the shaft is set closer to
flow center and the hinge point is mounted directly behind the pallet (stmilar to a butterfly
valve). Check valves may bave spring-retum closure (closure-assist) either intemnally or
externally mounted. Globe and axial-flow valve vanants are also designed to performn the
check valve function.

Relief (RV) A variamt of globe valves operated by process pressure most commonly built
m spring-closed pressure-under-seat/pressurize-to-lift pattern (also referred to as direct-
acting). There are also piloted relief valve verstons, using a piston and process pressure to
move the main disk off its seat, that are esther depressurize-to-operate or pressurize-to-
operate designs. The control pilot that opegates the piston is typically a small version of

direct-acting pressure relief valve.

Squib (SQ) A valve actuated by an explosively-operated (EX) actmator. Typically, a
ib valve is no; closed and may be opened by sheaning the disk off the seat.
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Table 6.2-16
Containment Isolation Valve Information for the Nuclear Boiler System
Main Steam Line A

Penetration Identification |B21-MPEN-0001
Valve No. Fo01A FO02A Fol6A
Applicable Basis GDC 55 GDC 55 GDC 55
Tier 2 Figure 5.1.2 5.1-2 5.1-2
ESF No No No
Flmd Steam Steam Steam/Water
Lire Size 700 mm 700 mm. 50 mm.
Type C Leakage Test Yes Yes Yes
Pipe Length from Cont. to  [COL holder to COL holder to | COL holder to
Inboard/Outboard Isolation |provide provide provide
Valve
Leakage Through Packing®™ | N/A (22} (a2}
Leakage Past Seat™ (bs) (®3) (b3)
Location Inboard Outboard Outboard
Valve Type®™ GB-GE-AE QT |GB-GLAE QT |GT, 6B-QBL |
Operator® NO/Acc AOfAcc NMO |
Normal Position Open Open Open
Shutdown Position Closed Closed Open
Post-Acc Position Closed Closed Open/Closed |
Power Fail Position Closed Closed AsizClosed |
Cont. Iso. Signal® BCDEFGL |BCDEFGL |BCDEFGL
Primary Actuation Automatic Automatic Automatic
Secondary Actuation Remote Remote Remote

manual manual manual
Closure Time (sec) 30-50 30-50 15
Power Source Div. 1,2 Div. 1,2 Div.1,2,3

Note: For explanation of codes, see legend in Table 6.2-15.
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Table 6.2-17
Containment Isolation Valve Information for the Nuclear Boiler System
Main Steam Line B

Penetration Identification | B2 1 _MPEN-0002
Valve No. Fo01B F002B F016B
Applicable Basis GDC 55 GDC 55 GDC 55
Tier 2 Figure 512 5.12 512
ESF No No . No
Fhud Steam Steam Steam/Water
Line Size 700 mm 700 mm 50 mm
Type C Leakage Test Yes Yes Yes
Pipe Length from Cont to |COLholderto |COL holderto  |COL holder to
InboardOutboard Izolation |provide provide provide
Valve
Leakage Through Packing™ [N/A (ap) (a)
Leakage Past Seat™ () (b3) (bs)
Location Inboard Outboard Outboard
Valve Type® GB-GIAEQT |GB-GT-AEQE |GT. GB-QBL |
Operator® NO/Ace AOfAcc NMO |
Normal Position Open Open Open
Shutdown Position Closed Closed Open
Post-Acc Position Closed Closed Open/Closed l
Pwr Fail Position Closed Closed AsieClosed |
Cont. Iso. Signal® BCDEFGL |BCDEFGL |BCDEFGL
Primary Actuation Automatic Automatic Automatic
Secondary Actuation Remote Remote Remote

mammal mammal mammal
Closure Time (sec) 3.05.0 3.0-5.0 15
Power Source Div. 1,2 Div. 1,2 Div. 1,23

Note: For explanation of codes, see legend in Table 6.2-15.
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Table 6.2-18
Containment Isolation ¥alve Information for the Nuclear Boiler System
Main Steam Line C

Penetration Identification |B21-MPEN-0003
Valve No. F001C F002C F016C
Applicable Basis GDC 55 GDC 55 GDC 55
Tier 2 Figure 512 5.1.2 512
ESF No No No
Flmd Steam Steam Steam/Water
Line Size 700 mm 700 mm 50 mm
Type C Leakage Test Yes Yes Yes
Pipe Length from cont to | COL holder to COL holderto  |COL holder to
Inboard/Outboard Isolation |provide provide provide
Valve
Leakage Through Packing™ | N/A (a2) (az)
Leakage Past Seat™ (bs) (bs) (bs)
Locatton Inboard Outboard Outboard
Valve Type® GB-GF-ARLQTF |GBGTAFQT |GT, 6B-GBL I
Operator® NOYAcc AO{Acc NMO [
Nommal Pesition Open Open Open
Shutdown Position Closed Closed Open
Post-Acc Position Closed Closed Open/Closed I
Power Fail Position Closed Closed AsisClosed |
Cont. Iso. Signal®® BCDEFGL BCDEFGL |BCDEFGL
Primary Actuation Automatic Automatic Automatic
Secondary Actuation Remote Remote Remote

manual manual manual
Closure Time (sec) 3.0-50 3.0-50 15
Power Source Div. 1,2 Div. 1,2 Dw. 1,2,3

Note: For explanstion of codes, see legend i Table 6.2-15.
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Table 6.2-19
Containment Isolation Valve Information for the Nuclear Boiler System
Main Steam Line D

Penetration Identification |B21-MPEN-0004
Valve No. Foo1D FG02D FO16D
Applicable Basis GDC 55 GDC 55 GDC 55
Tier 2 Figure 5.1.2 5.1-2 5.1-2
ESF No No No
Fluid Steam Steam Steam/Water
Line Size 700 mm 700 mm 50 mm
Type C Leakage Test Yes Yes Yes
Pipe from cont. to | COL holder to COL holderto | COL holder to
Inboard/Outboard Isolation |provide provide provide
Valve
Leakage Through Packing™ |N/A (az) (a)
Leakage Past Seat® ®s) () (b5
Location Inboard Outboard Outboard
Valve Type®® GB-GEAEQT |GB-GEAEQE |GT, &B-QBL |
Operator® NO/Acc AOtAcc NMO |
Normal Position Open Open Open -
Shutdown Position Closed Closed Open
Post-Acc Position Closed Closed Open/Closed |
Power Fail Position Closed Closed AsisClosed |
Cont. Iso. Signal® BCDEFGL BCDEFGL ([BCDEFGL
Primary Actuation Automatic Automatic Automatic
Secondary Actnation Remote Remote Remote

marnual manual manual
Closure Tme (sec) 30-50 3.0-50 15
Power Scurce Div. 1,2 Div. 1,2 Div. 1,2,3

Note: For explanation of codes, see legend in Table 6.2-15.
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Containment Isolation Valve Information
for the Nuclear Boiler System Main Steam Line Drains

Penetration Identification B21-MPEN-0005

Valve No. F010 Foll

Applicable Basis GDC 55 GDC 55

Tier 2 Figure 5.1-2 5.12

ESF No No

Fluid Steam/water Steam/water

Lire Size 80 mm 80 mm

Type C Leakage Test Yes Yes

Pipe from cont. to COL holder to COL holder to

Inboard/Outboard Isolation provide provide

Valve

Leakage Through Packing®™  |N/A (a2)

Leakage Past Seat™ ®s) (b3)

Location Inboard Outboard

Valve Type® %,_GT,—QBL—; GT, QBL-=B

Operator® NO AO

Normal Position Open Open

Shutdown Position Open Open

Post-Acc Position Closed Closed

Power Fail Position Closed Closed

Cont. Iso. Signal® BCDEFGL |BCDEFGL

Primary Actuation Automatic Automatic

Secondary Actnation Remote Remote
manual manual

Closure Tmme (sec) 15 15

Power Source: Div. 2,4 Div. 1,3

Note: For explanation of codes, see legend in Table 6.2-15.
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Table 6.2-21
Containment Isolation Valve Information for the Nuclear Boiler System
' Feedwater Line A
Penetration Identification |B21-MPEN-0006
Valve No. F102A FI101A
Applicable Basis GDC 55 GDC 55
Tier 2 Figure 512 5.1°2
ESF No No
Flud Water Water
Line Size 550 mm 550 mm
Type C Leakage Test Yes Yes -
Pipe from Cont. to  |COL bolder to COL holder to provide
Inboard/Outboard Isolation |provide
Valve
Leakage Through Packing™ [N/A @)
Leakage Past Seat™ N/A by
Location Inboard Outboard
Valve Type® CK-AE-GB GB-AECK |
Operator® SANAA AOPM/SA I
Normal Position Open Open
Shutdown Position NAQpep/Closed | Closed |
Post-Acc Position BiAOpen/Closed  |Open/Closed |
Power Fail Position NiAClosed MAClosed |
Cont Iso. Signal® Q Q,or U, B+tH
Primary Actoation Flow 1o open/close  |Flow to open/close, or Auto- |
closed
Secondary Actuatton N/A Remote mamal
Closure Time (sec) N/A N/A on reverse-flow,
<410 sec on auto-isolation
Power Source N/A Div. 1.3

Note: For explanation of codes, see legend on Table 6.2-15.
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Table 6.2-22
Contzinment Isolation Valve Information for the Nuclear Boiler System
Feedwater Line B
Penetration Identification B21-MPEN-0007
Valve No. F102B F101B
Applicable Basis GDC 55 GDC 35
Tier 2 Figure 512 5.12
ESF No No
Fluid Water Water
Lme Size 550 mm 550 mm
Type C Leakage Test Yes Yes
Pipe Length from Cont. to COL holder to COL holder to provide
Inboard/Outboard Isolation. | provide
Valve
Leakage Through Packing®™ |N/A (a2}
Leakage Past Seat™ NA (s)
Location Inboard Outboard
Valve Type® CK-AE-GB GB-AECK |
Operator®? MNASA AO-PM/SA |
Normal Position Open Open
Shutdown Position MNAOpen/Closed | Closed I
Post-Acc Position MA0pen/Closed | Open/Closed |
Power Fail Position MAClosed MAClosed |
Cont. Iso. Signal® Q Q.or U, B+H
Primary Actuation Flow to open‘cloze | Flow to open/close, or Anto- |
closed
Secondary Actuation NA Remote mamual
Closure Time (sec) NA N/A on reversze flow,
: < 410 sec on auto-isolation
Power Sowsce N/A Div. 1,3

Note: For explanstion of codes, see legend on Table 6.2-15.
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Table 6.2-23
Containment Isolation Valve Information for the Isolation Condenser System Loop A

Penetration

Identification B32-MPEN-0001° B32-MPEN-0005
Valve Number FO01A F002A FO03A FOO4A
Valve Location Steam Supply |Steam Supply |Condensate Condensate
Return Return
Applicable Basis GDC 55* GDC 55* GDC 55* GDC 55*
Tier 2 Figure 5.1-3 513 5.13 15.1-3
ESF Yes Yes Yes Yes
Flud Steam Steam Condensate Condensate
Line Size 350mm 350mm 200mm 200mm
Type C Leakage Test Yes Yes Yes Yes
Pipe Length from Cont. to |COL holder to |COL holdertoe |COL holder to |COL holder to
Inboard/Outboard Isolation |provide provide provide provide
Valve
Leakage Through N/A N/A A N/A
Packing® '
Leakage Past Seat™ ‘b6 b6 b6 b6
Location Inboard Inboard Inboard Inboard
Valve Type® QBL,GT QBL, GT QBL,GT QBL, GT
Operator® NMO/Acc NO?Acc NOfAcc NMO/Acc
Normal Position Open Open Open Open
Shutdown Position Open Open Open Open
Post-Acc Position Open’ Oper®® Oper?® Oper®
Power Fail Position Asis Asis Asis Asis
Cont. Iso. Signal® 1X IK IK IX
Primary Actuation Automatic Automatic Automatic Automatic
Secondary Actuation Remote Remote mamual | Remote Remote
manual mapual manual
Closure Time (zec) <60 <60 <35 <35
*rovo-in-series valves

’ExceptunICpipeommbefsﬂme

of IC Quality Group B Design
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Table 6.2-23
Containment Isolation Valve Information for the Isclation Condenser System Loop A

Penetration '

Identification B32-MPEN-0001° B32-MPEN-0005
Valve Number FOO1A FO02A FO03A FoodA
Power Source Div 1,3 Div.2, 4 Div. 2.4 Div. 1,3

*  With respect to meeting the requirements of US NRC 10 CFR 50, Appendix A, General
Design Critenia 55, the closed loop safety-related IC loop outside the containment is a
"passive” substitute for an open "active” valve cutside the contaimment. The combmation of
an already closed loop outstde the contamment plus the two sertes automatic isolation valves
mside the contamment comply with the requirement of the isolation guidelines of 10 CFR50,
App A, Criterion 55 and 56.

Note: For explanation of codes, see legend on Table 6.2-15.
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Tahle 6.2-24
Containment kolation Valve Information for the kolation Condenser System Loop A
Penetration
Identification B32-MPEN-0009¢ B32-MPEN-0017 B12-MPEN-01 7
| Valve Number | FOOTA | FOOBA | FOO9A | FO10A | FOl1A | FOL2A | FOI3A | FOL4A
Valve Lacation Upper Header| Upper Headar | Lower Header | Lower Header | Lower Header Lower Purge line | ExcessFlow
Vent Vent Vent Vent Bypass Vent Header Purge
Bypass Vent
| Applicable Basis | apcsse [ Gpesst | aDCsst | apesst | aDesst | apesse ] GDC 55 | aDC 55¢
LTicrz Figure | st | s1a | sta | saa | st | si3 | sus | s1a
I ESF l Yes l Yes I Yes I Yes | Yes | Yo ' Yes | Yes
Flwd CondiSteam: | Cond'Steem: Wseam Cond/Steam | Cond/Seam | Condstam | Cond/Staan | CondSteam
/NonCond | /Non Cond MNonCond | /NonCond | /MonCond | /NooCond | /Non Comd
Gases Gages Gases Gases Gayes Gases Cmes
| ine Sice | tomm | 20w | | 20mn | | l | 2o
I Type € Laskage Test | Yes I Yes l Yes l Yes I Yesz | Yesz | Yes I Yes
Pipe Length from Cont. to COLMoldar | COLhoMerto | COL holder | COL holder | COL holder | COL holder | COL holder | OOL holder
gdmmdﬂnbmd o rd [solation to provide provide to provide | to provide to provide to provide to provide to provide
I Leskaga Through Packing®™ | WA | WA | NA l NA | wa | wa | NA I WA
| Leskage Past Scat® l "6 | b5 | % | 6 | b6 | % | b6 | b6
*I'wo in series valves

"Two in sries valves FOOOFOLO) inparallel with two in series valves (FOL L/FOL2)
*Clossd bammicr outsidi contaimment

| @insoppu]
€61-80 N4
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Table 6.2-24
Containment kolation Valve Information for the kolation Condenser System Loop A

Penetration

Identification B32-MPEN-0009* i B32-MPEN-0013 ‘ B32-MPEN-0017'
| vatve Number | roosa | Fsa | FoosA | roioa | rFoua | roa | roua | rouea
| Losation | woord | imboord | inbood | mboerd | Inboard | mmbowd | Inboond | Inboard

Valve Type GBQEL | oB.QBL | GB.QBL | GB.QBL | GBeBE, | @BRGB, | @BRGR | Exces<K

o | | e | o | gen | S5 | S0
I Cperator® | 50 | so I 50 | S0 l so | ) I NSO | Aowcvga |
| Normat Posttion | Cosd | Closea | Closad | Closed ] Closed | Closed | Opm | Cpen
| Shutdown Position | Cosed |  Closd | Closed | Closed | Closed ] Clossd | Opn | Opm
| Post-AcsPosition | Clossd | Closed | Chsd | Closd | Cosed | Coswd |OpfClom | Opm |
| Power Fait Posttion | Closd | Cosmd | Cosed | Cooed | Coswd | Cosed | Cosmd | Awidia |
| Cont. Is0. Signst® | P | p | » | » | ®» | @ | & | @ |
" Primary Actiation \ Remote ‘ Remots ‘ Remote I Remoiz l Remote } Remote { Avtomatic | Diff Pressure
manual manusl manaal manual mamal manal
Secondary Actation l ' l NA ‘ ‘ ‘ NA ’ Remote N/A
Manual

| Closure Time (sec) | <130 | <30 | <10 | <30 | <30 | <30 | <10 | <10
| Power Source I Div. 1 | Div. 1 J Div.2, 4 I Div.2,4 | Div. L [ Div. 1 | Div.1,2,3 | N/A

*  The piping and volve anangement for these lines meet the requircment of 10 CFRSO, App. A, GDC 55 becouse there are two normally closed volves in
series in (e line that leads from the suppression chamber back to the closed IC bop outside the contamment,

Note: For exphnation of codes, soc legend on Tabk 6.2-1:5.

| @inso|oug
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Table 6.2-25
Containment Isolation Valve Information for the Isolation Condenser System Loop B
Penetration
Identification B32-MPEN-0002° B32-MPEN-0006’
Valve Number FO0iB F002B F003B F004B
Valve Location Steam Supply | Steam Supply |Condensate Condensate
Retum Refizn
Applicable Basis GDC 55* GDC 55* GDC 55* GDC 55*
Tier 2 Figure 513 513 5.13 513
ESF Yes Yes Yes Yes
Flurd Steam Steam Condensate Condensate
Line Size 350mm 350mm 200mm 200mm
Type C Leakage Test Yes Yes Yes Yes
Pipe Length from ?;n‘:ﬁt:n COL holderto |COL holderto |COL holderto | COL holder to
vmme‘w“tm‘l provide provide provide provide
Leakage Through N/A N/A N/A N/A
Packing®™
Leakage Past Seat™ P u6 b6 b6 b6
Location Inboard Inboard Inboard Inboard
Valve Type® QBL, GT QBL, GT QB, GT QBL, GT
Operator®™ NMO/Acc NOfAcc NOfAcc NMO/Ace
Normal Position Open Open Open Open
Shutdown Position Open Open Open Open
Post-Acc Position Open" Open™ Open'™ Open™®
Power Fail Position Asis Asis Asis Asis
Cont. Iso. Signal® 1K IX LK IX
Primary Actuation Autornatic Automatic Automatic Automatic
Secondary Actuation Remote Remote Remote Remote
manual manual manual manual
P
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Table 6.2-25
Containment Isolation Valve Information for the Isolation Condenser System Loop B
Penetration

Identification B32-MPEN-0002° B32-MPEN-0006’
Closure Time (sec) = 60 <60 <35 <35
Power Source Div. 1,3 Div.2,4 Div. 2.4 Div. 1,3

*  With respect to meeting the requirements of US NRC 10 CFR 50, Appendix A, General
Design Criteria 33, the closed loop safety-related IC loop outside the contaimment is a
“passive” substitute for an open "active” valve outside the containment. The combination of
an already closed loop outside the comtammment plus the two semes automatic isolation
valves inside the containment comply with the requirements of the i1solation guidelines of 10
CFR50, App. A, Criterion 55 and 56.

Note: For explanation of codes, see legend on Table 6.2-15.
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Table 6.2-26
Containment Isolation Valve Information for the Isolation Condenser System Loop B

Design Contred Document/Tier 2

Penetration [dentification B32-MPEN-0010° B32-MPEN-0014Y B32-MPEN-0318%
Vaive Nuanber FOOTR FOO8B FOOB FOLOB FOLIB FOL2B FOL3B FOL4B
Valve Location Upper Header | Upper Header | Lower Header | Lower Header | Lower Header | Lower Header | Parge line Excess Flow
Venrt Vent Vent Vent Bypass Vent | Bypass Vent Purge
Applicable Basis GDC 55 GDC 55* GDC 55* GDC 55* GIDC 55* GDC 55* GDC 55 GDC 55*
Tier 2 Figure 513 51-3 5.1 513 513 5143 51-3 51-3
ESF Yes Yes Yes Yes Yes Yes Yes Yes
Fluid Cond/Steam | Cond/Stesm | Cond/Steam | Cond/Steam | Cond/Stcam | Coodstcam | Cond!Stexn | Cond/Stcam
Noar Cond MNon Cord MNon Cond Non Cond Noa Consd fNon Cond MNon Cond MNoa Cond
Gases Gases Gases Gases Gases Gases Gases Gases
Line Size 20mm 20mm. 20mm. 20mm 20mm 20mm 20mm 20mm
Type C Leakage Test Yes Yes Yeos Yes Yes Yes Yes Yes
Pipe Length from Cont. to COL holder to | OOL holder to | QOL holder to | COL holderto | OOL halder to | QDL holder to | COL holder to | OOL holder to
Inboand/Quaboard [solation provide provide provide provide provide provide provids provide
Valve . .
Leakage Through NiA N& NA N NiA N/A N/A NiA
Packing™
Leakage Payt Sen® b "4 b b6 b b5 -3 -3 b6
Location [nboard [nboard [nboard [nboard [nbexsrd Inboxard [nboard [aboxrd

Brav in saics valves

BT wo in series valves (FOOMFOL0) in parallel with two m series vabes (ROLIFOLY)
U lased barrier outside contsinment

| @insojoul
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Table 6.2-26
Containment lsolation Valve Information for the Isolation Condenser System Loop B

Design Controt Document/Tier 2

Penetration {dentification B32-MPEN-0010" B32-MPEN-0014% B32-MPEN-0018%
Valve Nuaber FOOTB F00SB FO09B FOL0B FOL1B FO12B FOL3B FOL4B
Valve Type™ GB,QBL | GB,QBL | GBQBL | GBQBL | ~9BEGB, | vGBEGR. | r@BRGR | Exoss-CK
QBL-GF QBL-&F QBLGF
Operator? SO S0 SO S0 SO S0 NSO Elow-CYSA
Normal Position Closed Clowd Closed Clossd Closed Closed Open Cpen
Shutdown Position Closed Clos=d Closed Closed Closed Closed Open Qpen
Post-Acc Position Clos:=d Closed Clossd Closcd Closzd Closed OpenfCloss Qpcn
Power Fail Position Clased Closed Closed Closed Closed Closod Closod AsislA
Cont Iso. Signal® P P P P P B LK Q
Primary Actustion Remoe Renmot Remote Remowe Remoe Remok Auvmsiic | Diff Pressure
mamsl monal ool manual menae el
Secondary Actustion NA WA NA WA NA WA Remote NA
Manual

Chsure Time {scc) <30 <30 <30 <30 <30 <30 <30 <30
Power Sourcs Div. 2 Div. 2 Div. 1,3 Div. 1,3 Div. 2 Div. 2 Div.2,3. 4 NA

*  The piping sad valve avangement for thess lines meet the requirements of 10 CFRS0, App. A, GDC $5 beeause thers are two nommally olosad valves in

seriesin (e line thyt leads from the suppression chamber baok to the closed [T bop outside the contamment.

Nuote: For exphinstion of codes, sos [egend on Tabk 6.2-15.
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Table 6.2-27
Containment Isolation Valve Information for the Isolation Condenser System Loop C
Penetration :
Identification B31-MPEN-0003"° B32-MPEN-0007"
Valve Number FO1C FOO2C FOO3C FOO4C
Valve Location SteamSupply  |SteamSupply  |Condemsate  |Comdensate
Applicable Basis GDC 55* GDC 55% GDC 55* GDC 55*
Tier 2 Figure 5.1-3 5.13 5.13 5.13
ESF Yes Yes Yes Yes
Fluid Steam Steam Condensate Condensate
Line Size 350 mm. 350 mm. 200 mmn 200 rom
Type C Leakage Test Yes Yes Yes Yes
Pipe Length from E‘ﬁ& COL holder to |COL holder to | COL holder to COL holder to
Vmb‘“‘m“‘o““’w‘i provide provide provide provide
Leakage Through Packing® [N/a NiA N/A NiA
Leakage Past Seat™ g ¥ b6 b6 b6
Location Inboard Inboard Inboard Inboard
Valve Type® -QBL, GT QBL, GT QB,GT QBL, GT
Operator® NMO/Ace NOiAge NO{Ags NMO/Ace
NWeormal Positton Open Open Open Open
Shutdown Position Open Open Open Open
Post-Ace Position Open'” Open'* Open'® Open'®
Power Fail Position Asis Asis Asys Asis
Cont. Iso. Signal® LK LK 1K ILK
Primary Actuation Avtomatre Awtormatic Automatic Automatic
e = = T
Closure Time (sec) = 60 =60 =35 =35
Power Source Div. 1,3 Div. 2,4 Dr 2,4 Div. 1,3

* With respect to meeting the requirements of US NRC 10 CFR 50, Appendix A, General
Design Criteria 55, the closed loop safety-related IC loop outside the containment is a

Hpwe in seresvalves

Y¢Closed barrier ontside containment (Piping of IC Quality Group B Design)
**Bcept on IC pipe or tebe failure
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"passive” substitute for an open "active” valve cutside the containment. The combinstion of
an already closed loop outside the contaimment plus the two series automatic isolation valves
mside the containment comply with the intent of the isolation pwidelines of 10 CFR 50,
App.A, Criterion 55 and 56.

Note: For explanstion of codes, see legend on Table 6.2-15.
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ESBWR Design Control Document/Tier 2
Tahle 6.2-28
Containment kolation Vatve Information for the kolation Condenser System Loop C

Penetration Identification B32-MPEN-0011" B32-MPEN-0015" B32-MPEN-0019*
Valve Nuanber FOOC FOO8C FOOOC FOLOC FOl1C Fo12C Fo13¢ Fo14C
Valve Location Upper Heoder | Upper Header | Lower Heoder | Lower Header | Lower Heoder | Lower Header |  Pugeline | Exosss Flow

Vent Vent Vemt Vent Bypass Vent | Bypass Vent Purge
Applicable Basiz GDC 55¢ GDC 55* GDC 55* GDC 55 GDC 55¢ GIC 35¢ GDC 55¢ GDC 55¢
Tier 2 Figure 514 5.13 513 514 5143 5.1-3 5.1 513
ESF Yes Yes Yaz Yoz Yes Yes Yes Yez
Fhid Cond/Steant | Cond/Steam | Coad/Steam | Cond/Steam | Cond/Steam | Condisteam | Cond/Steam } Cond/Stesm

MNonCond | MNonCond | /MNonCond | MNonCond | MonCond | MonCond | MonCond | MNonCond

Gasges Gasas Gases Gazes Gases Gases Gases Gases
Line Size 20mm. 20mm. 20mm 20mm 20mm 20mm 20mm 20mm:
Type C Laoakage Test Yes Yas Yes Yes Yes Yes Yes Yes
Pipe Length from Cont. © COLholder | COL hokdar | COLhoklar | COLhokder | COL hokler | COLhokler | COLholder | COL hokler
InboardOutboard [solation Valve | %o provide © provide © provide ®© provide © provide © provide © provide © provide
Lenknge Through Packing™ NA N/A N/A NiA ‘ NiA Nia N/A N/A
Leskage Past Scat™ M6 6 L1 153 b6 b6 b6 b5
Location Ioboard [nboard Inboard [nboard [nboard Lnboard Inboard Iboard

Brwo in.series valves
BT'uo in series valves (FOOS/FOL0) in parallel with two in series valves (FOLL/FOL2)
Closed barrier outside containment

G8 J0 9¢ obed
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ESBWR Destgn Control Dooument/Tier 2
Tahle 6.2-28
Containment kolation Valve Information for the kolation Condenser System Loop C
Penetration [dentification B3R2-MPENSO1I™ B32-MPEN-0015" B32-MPEN-0019"
Valve Number Fne FOO8C FOOC FO10C FO11C FoL2C FoLi¢ Fol14C
Valve Type™ B, QBL G8.QBL 0B, QBL GB, QBL eBEGE, GBEGE, QBEQGH, | Exws-CK
QBL-&F QBL-6¥F QBL-GF
Dperstag™ SO [0 SO S0 S0 SO NS0 Flow-CVEA
Normal Position Chmd Closad Clsad Chsad Closed Closad Open Qpen
Shindown Pasttion Chad Cloaad Cosd Chsad Closd Chsad Open Open
Past Acc Pogition Chad Closad Chaad Chsd Closad Chsd Open/Cloge Open
Power Fail Position Chmnd Closad Chaad Closed Closad Closad Chasd Aa-isNFA
Cont.[30. Signal® P P p P P P LK Q
Primary Actuation Remiote Remota Remota Remote Remote Remote Automatic | Diff Fressure
manual manual manual maonual menual manuzl
Seconduy Actuation N NiA NiA NiA NiA NA Remote NiA
Manuasl ’
Chosure Tima (sae) <30 <30 <30 <30 <30 <30 <30 <30
Power Source Div. 3 Div.3 Div. 2,4 Div.2, 4 Div.3 Div.3 Div. 14,1 N/A

| @Insojouy
€61-80 N4

* - The piping and valve arrangament for thess lines mast e raquirements of 10 CFR 50, App. A, GDC 55 because thare are two normally cloged valves in
series m the line that lexds from the suppression chomber back to the clossd [C loop outside the containment.

Note: For explination of codinz, soe legand on Table 6.2-15.

Gg Jo /¢ abed
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Table 6.2-29
Containment Isolation Valve Information for the Isolation Condenser System Loop D

f;:::i‘zg‘:;m B32-MPEN-00042 B32-MPEN-0008"
Valve Number FOO01D Fo02D F003D FQ04D
Valve Location Steam Supply Steam Supply gce:i?sate w
Applicable Basis GDC 55* GDC 55¢* GDC 55* GDC 55*
Tier 2 Figure 5.13 513 5.13 5.1-3
ESF Yes Yes Yes Yes
Flud Steam Steam Condensate Condensate
Lipe Size 350 mm 350 mm 200 mm 200 mm
Type C Leakage Test Yes Yes Yes Yes
Pipe Length from Cant. to COL bolderto |COL holderto  |COL holderto |COL holder to
g‘;’:ﬂ‘mm Isolation provide provide provide provide
Leakage Through Packing®™ |N/A NA N/A N/A
Leakage Past Seat™ 2b6 B6 b6 b6
Location Inboard Inboard Inboard Inboard
Valve Type'® QBL, GT QBL, GT QBL,GT QBL, GT
Operator®? NMO/Acc NO/Acc NO{Aee NMO/Acc
Normal Position Open Open Open. Open
Shutdown Position Open Open Open Open
Post-Ace Position Open® Open™® = Open™
Power Fail Position Asis Asis Asis Asis
Cont. Iso. Signal®® 1K LK 1K IK
Primary Actoation Automatic Avtomatre Axtomatrc Automatic
T
Closure Time (sec) <60 < 60 <35 < 35
Power Sowrce Div. 1,3 Div. 2, 4 Div. 2,4 Dr. 1,3

B in-sedesvalves

BClosed barrier outside contuinment (Piping of IC Quality Group B Desizn)

Bz cept on IC pipe or tube failure
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¢ With respect to meeting the requirements of US NRC 10 CFR 50, Appendix A, General Desipn Criteria 535, the
closed loop safety-related IC Joop outside the contsinment is 8 “passive” substitate for an open “active™ valve
outside ¢he contsinment. The combination of an already isolated loop outside the contaimment plus the two
series amtomatic isolation valves inside the contsinment comply with the requiremesnts of the isolstion
guidelines of 10 CFR 50, App. A, Criterion 55 and 56.

Note: For explanstion of codes, see legend on Table 6.2-15.
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Tahle 6.2-30
Containment ksolation Vatve Information for the kolation Candenser System Loop D
Penctration Mentification | B32-MPEN-0012 B32-MPEN-0016™ B32-MPEN-0020"
Valve Nurmber FOOTD FOO8D FOOOD FO10D FO1lD Fot2D FO1ID FO14D
L o | o o et o s one Kt e | Pn
Applicable Bosis aDC 55* GDC 554 aDc 55 GDC 55+ aDC 55* aQDC 53¢ GDC 55 aQDC 55
Tier 2 Figwe 5.1-3 $.1-3 5143 5.1-3 S.1-3 513 pARY] 5.3
ESF Yes Yes Yes Yes Yes Yes Yes Yes
CondSteom | Cond'Steam | Cond/Steam | Cond'Steam | Cond/Sticam | Condfskeom | Cond/Steam | Cond/Steam
Fhid /Non Cond MNoa Cond /MNoa Cond /Non Cond /Noa Cond /Noa Cond /Non Cond MNon Cond
Gasesy Gases Gases Gases Gases Gases Gases Gases
Line Size 20mm 2Wmm 20mm 20mm 20mm 20mm 20mm 20mm
Type € Ledknge Test Yes Yes Yes Yes Yes Yes Yes Yes
Pipe Length from Cont. & COL hokler | COLhokdsr | COLhokler | COL hokder | COLholder | COLhokler | COL hokier | COL holderio
Inboard/Outboard [solation Valve | © provide o provide © provide © provide b provide © provide © provide provide
Leakage Through Pooking®™ N/A N/A N/A N/A N/A NA N/A N/A
Ledknue Post $eat® ol 3 b b b6 b b5 b bs
Location [oboard [nboard Inboard Inboard Inbosrd Inboard [nhoard [nboard

*woin series valves

3T uo in series valves (FOOV/FOL9) in paraliel with two in series vabves (FOLL/FOL2)
#Closed barrier outside contsinment

| ainsojoul]
€61-80 N4

Gg Jo Op abed



: 2W6AGG4ZAT Rev. 04
ESBWR Design Controf Document/Tier 2

Tahle 62-30
Containment fkolation Vaive Information for the kolation Condenser System Loop D

Penctration Mentification | B32-MPEN-0012* B32-MPEN-0016™ B32-MPEN-00207

Vatve Number FOD FOO8D FOOD FOLOD FO1ID FOI12D FOUID FO14D
" QBEGB, | GB,QBL; | QBL-GB,
Valve Type® GB,QBL | GB,QBL | GB,QBL | GB,QBL QBLGF | QBEGE | OBF&X Exosss-CK
Operator® so SO s0 0 s0 s0 MN§O Elow-CVSA
Normal Position Clozd Cbhs=d Cbhsd Closed Chsd Clozed Open Open
Shurdown Posttion Clossd Ch=d Cbh=d Cloxd Cl=xd Chsd Opcn Open
Post- Acc Position Closd Chsd Chsd Closed Cb=d Clozd Open Open
Power Fail Position Clozd Clsd Cbhsd Closcd Closd Chsd Closd AsilA
Cont Iso. Signal® P o4 P P P P LK Q
, , Remote Remotz Remote Remaote Remote Remote , .
Primary Aduation . 1 al s ! sl Auvtomatic | Diff Pressure
. Remote

Secondary Actustion NA NA NiA . N/A N/A N/A M, 1 ‘ N/A
Chaure Tinx: (s:¢) <30 <30 <30 <30 <30 <30 <30 <30
Power Souros Div.4 Div. 4 Div.L.3 Div. 13 Div. 4 Div. 4 Div_4,1,2 N/A

| @insojpug
£61-80 NdN

*  The piping and valve avangement for these lines meet the requirements of (0 CFR30, App. A, GDC 55 beomuse there e wwo nommally olosed valves in
serms in Qo line (2t leads from the auppression chamber baok to the obeed IC bop owtside the contamment,

Note: For exphination of oodes, s2e lagand on Table 6.2-(5.

G8 Jo | obed
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Table 6.2-31
Containment Isolation Valve Information for the Reactor Water Cleanup/Shutdown Cooling System

| Penetration Identification G31-MPEN-0001 G31-MPEN-0003 G31-MPEN-0002 G31-MPEN-0004

| Valve No. FOU2A | FOO3A FOO7A | FOOBA FOO2B FO3B FOOTB | FOU8B

l Applicable Basis GDC 55 | GDC 55 GDC 55 | GDC 55 GDC 55 GDC 55 GDC 55 | GDC 55

| Tier2 Figure 3.1-4 | 5.1-4 5.4 | 314 514 504 314 | 5.0-4

| ESF Ne | Ne Na l No No No No No

| Fluid Water | Water Water | Water Water Water Water | Water

l Line Size 250 mm I 250 mm. 150 mm | 150 mm 250 mm 250 mm. 150 mm | 150 mm

[ Type C Leakaye Test Yes | Yes Yes | Ye Yes Yes Yes | Yes
Pipe Length from Cont.to | COL bolder | COL tolder to | COL holder | COL holder | COL holder | COL holderto | COL holder | COL hoMer
Inboard'Outboard Esolation to provide provide to provide | toprovide | toprovide pmovide toprovide | to provide
Valve

| Leakage Through Packing®® | N/A | (o) N/A | () N/A () N/A | (o)

|Lcskagc Past Seat™ (bs | ®3} {ba) | (bs) (by) s} (bs) | (b}

| Location Inboard | Outboard nboard | Outboard Inboard Outboard Tnboard | Outboard
Valve Type® GEE,QBL, | GT.QBL, AF| GBL, OQBL, | GT,QBL, | GBY,OBL.| GT,QBL, AF | GBE, QBL, | GT, QBL,

AF AF AF ©AF AF AF

| Operator? NO | AQ NO | AOQ NO AQ NO | AQ

| Nomxal Position Opeve | Opepie O | Opente Openie Openi Opzpe | Opene

| Shutdown Position OpnC | OpenC | OpenC | OpanC | Opeo© | OpenC | OpeniC | OpeniC

| Post-Acc Position Closed | Closed Closed | Closed Closed Closed Closed | Closed

[ Power Fail Position Closad | Closed Closcd | Closed Clossd Closed Closed | Closed

| Cont. Iso. Signal®™® B.CFMN | BCFMN | BCFMN | BCFMN |BCFMN| BCFMN | BCFMN IB.C.F.bLN

| @Insojoug
€61-80 NdW

G8 Jo g abed
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Table 6.2-31
Containment Isclation Vatve Information for the Reactor Water Cleanup/Shutdown Cooling System
] Penetration [dentification G31-MPEN-0001 G31-MPEN-G002 G31-MPEN-0002 G31-MPEN-0004
| Valve No. FOO2A | FOO3A FOO7A | FOOBA FOO2B FO3B FOO7B | FOOSB
|Pdman'Acma.tim Automatic I Automatic | Automatic | Automatic | Automatic | Automatic | Automatic |Amomtic
| Secondary Actuation Remote | Remote Remote Remote Remote Remote Remote | Remote
manual manual meanual manual manual manual manual manual
| Closure Time (sec} <20 | <20 <15 | <15 <N <20 <l5 | <15
| Power Source Div.2, 4 | Div. 1,3 Div.2, 4 | Div I, 3 Div. 2, 4 Div. 1,3 Div. 2, 4 | Div. 1,3

Note: For exphmnation of eodes, soc legend on Tabk 6.2-15.

| @insojoug
€61-80 N4W

Gg Jo ¢t abeyd
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Table 6.2-31a
Containment Isolation Valve Information for the Reactor Water Cleanup/Shutdown
Cooling System
l Penefration Idenfification ‘ G31-MPEN-0005 G31-MPEN-GO06
| Valve No. | F0384 FO39A FO38B FO35B
I Applicable Basis | GDC 55 GDC 55 GDC 55 GDC 55
| Tier 2 Figmme | 5.1-4 514 5.1-4 514
| ESF | No No No No
| Fhuid | Water Water Water Water
| Line Size | 20 mm. 20 mom 20 m. 20 mm.
| Type C Leskage Test | Yes Yes Yes Yes
Pipe Length from Cont. to COL holder to COL holder to COL boldes to COL bolder to
Inboard/Outboard Isolation Valve | provide provide peovide provide
‘ Leskage Through Packing™ ' NA (20 WA @)
l Leskage Past Seat™ | b7 b7 b7 b7
| Location | Inboard Outboard “Inbosrd Outbosrd
| Valve Type' | GBrQBL GBrQEk GBrQiL GErQBL
| Operator'™ | 50 S0 S0 S0
| ‘Normal Position [ OpaniClosed QpaniClosed Opeailosed OpeniClosed
l Shutdown Position l Open'Closed Open/Closed Open/Closed Open/Closed
l Post-Acc Position l Open/Closed Open/Closed Open/Closed Open/Clozad
[ Powes Fail Position | Closed Closed Closed Closed
| Conr Iso. Signal® | BCrMN BCFMN BCEMN BCFMN
| Primary Actmation | Antomatic Automatic Automastic Automstic
Seccndary Actzation Remote Remote Remote Remote
toamal manmual manual manual
| Closure Time (sec) | <15 <15 <15 <15
| Power Source l Div.2,4 Div. 1,3 Div. 2,4 Divl,3

Note: For explmation of codes, see legend on Table 6.2-15.




MFN 08-193

Enclosure 1 Page 45 of 85
26A6642AT Rev. 05 .
ESBWR. Design Control Docoment/Tier 2
Table 6.2-32a
Containment Isolation Valve Information for the Standby Liquid Control System
C41-MPEN-0001
Penetration Identification
Valve No. |F005A |F004A FOO03A |Foosc
Applicable Basis |GDC 55 |GDC 55 GDC 55 | GDC 55
Tier 2 Figure |9,3-1 | 9.3-1 93.1 | 9.3-1
ESF [Yes | Yes Yes lYes
Flud | Boron/Water I Boron/Water |Boron/Water | Boron/Water
Line Size |80mm |80mm 80 mm |80m.m
Type C Leakage Test | Yes | Yes Yes | Yes
Pipe Length from Cont. to COL holderto |COL holderto |COL bolderto | COL holder to
Inboard/Outboard Iselation provide provide provide provide
Valve
Leakage Through Packing(a) |N/A | (al) (al) | (al)
Leakage Past Seat(b) |®5) |6 (®5) |®3)
Location | Inboard | Outboard Qutboard I Qutboard
Valve Type |CK-GBAE |CK-GB-AE |GESO* |30 |
Operator(c) |wasA |MasA MAEXes  |NAEXes |
Normal Position | Closed | Closed Closed | Closed
Shutdown Position | Closed [ Closed Closed I Closed
Post-Acc Position OperableQney) | GpembleQpen | Open Open
Close {Close
Power Fail Position [N/A |N/A AoiaN/A | As-isN/A |
Cont. Iso. Signal(d) | Q | Q N/A®* | NiAss
Primary Actuation | Flow | Flow N/A** [N/Ate
Secondary Actuation |N!A |N/A N/A** IN/A**
Closure Time (sec) |NfA INIA N/A** |N/ 2
Power Source IN!A INIA NiA** |N/A=e
* Tho dickfinkot-ttivg crp is bermatically sealod £=d whon vabvo is d, tho cap is choazod to p ety apon the few prt.

#+Not rulevant to the valve isolation fonction.
Note: For axplamation of codus, sea logead oo Tebdo 52415,
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Table 6.2-32b
Containment Isolation Valve Information for the Standby Liquid Control System
Penetration Identification | C41-MPEN-0002
Valve No. |FoosB |Foo4B F003B | Foo3D
Applicable Basis |GDC 55 |GDC 55 GDC 55 |GDC 55
Tier 2 Figure |93-1 |9:3-1 93-1 |93-1
ESF | Yes | Yes Yes | Yes
Flud | Boron/Water I Boron/Water |Boron/Water I Boron/Water
Line Size |80 mum |80 mm 80 mm |80 mm
Type C Leakage Test IYes |Yes Yes |Yes
Pipe Length from Cont. to COL holderto |COL holderto |COL holder to | COL holder to
Inboard/Outboard Isolatton provide provide provide provide
Valve
Leakage Through Packing(a) I N/A | (al) (al) | (al)
Leakage Past Seat(b) |®5) |®5) (©5) |®5)
Location | Inboard | Outboard Outboard | Outboard
Valve Type |CK-GBAE |CK-GBAR |GISQ* |e¥s0 |
Operator(c) |asA | asA MASEX  |NAsEX |
Normal Position | Closed |Closed Closed | Closed
Shutdown Position | Closed | Closed Closed | Closed
Post-Acc Position OperableQpen/ | OperableQpen | Open Open
Close {Close l
Power Fail Position |N/A |n/A AsialN/A | Asial/A |
Cont. Iso. Signal(d) |Q |Q N/A** |Niase
Primary Actuation | Flow |Flow N/A** [N/A*e
Secondary Actuation | A |N/A N/A** |viase
Closure Time (sec) |N/A |N/A N/A** |N/Ass
Power Source I N/A | N/A N/A** | N/As*

® Tho diskfinfet-tting czp is bermatically ssalod £=d whan vafve is actmted, the cap is theased to parrzmeily apan the flow pets.
frnction.

#$Not relovant to tho vaboo isolaticn

Note: Far axplasation of codez, seo lagsod on Trhle 6.2-15.



MFN 08-193
Enclosure 1

ESBWR

26A6642AT Rev. 05

Page 47 of 85

Design Control Document/Tier 2

Table 6.2-33a
Containment Isolation Valve Information for the Fuel and Auxiliary Pools Cooling Systemn
Penetration
Hentification G21-MPEN-0005 G21-MPEN-0002
Valve No. F321A F3RA |F306A |F3mA
Applicabla Basis GDC 56 GDC 56 |GDC 56 |GDCS6
Tier 2 Figure 9.1-1 9.1-1 |9.1-1 |9.1-1
ESF No No | No | No
Fhiid Water Water | Water | Water
Line Size 250 mm. 250 mm. | 250 mm. | 250 mm.
Type C Leakage Test Yes Yes | Yes | Yes
Pipe Length from Cont. to [COL holderto ~ |COL holderto  |COL holderts | COL holder to
Inboard/Outboard provide provide provide provide
Isolation Valve
Leakage Through () {a) (@) NA
Packing®
Leakage Past Seat™ b6 b6 | b6 | b6
Location Outboard Outboard l(}utboaxd |Inboard
Valve Type GT.QBL-QE: |GT, QBLEAE |GT, QBLEAE |CK,—AE
Ak
Operatar® NMO NMO | NMO | WASA |
o n 27 2]
Normal Position Closed Closed | Closed® I NA
Shutdown Position Closed” Closed” |C1mea” ]wA
Post-Acc Position a osedu Closed™ | Closed™ I MALClosad
Power Fail Position’ As-is As-is |As-is |Nm
Cont. Iso. Signal® p p | P | Q
Primary Actuation Remote marual | Rermnote manual I Remote manual I Flow

%\mismxcuwmuymrmemmmlcmmmﬁm:ﬁnm

valve is opened remote mamually for performing LPCY, Drywell Spray, or Suppression Pool Cooling function

if required.

%xmhmadmmmaﬂyfatpuﬁrmhg&masdonmmﬁgﬁm&mﬁm
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Table 6.2-33a
Containment Isolation Valve Information for the Fuel and Auxiliary Pools Cooling System

Penetration
Identification G21-MPEN-0005 G11-MPEN-0002
Valve No. F321A F324 | F306A [ F307A

Secondary Actuation Local manel Local marmal

Local manual I NA

Closure Time (sec) <30 Z30 | <30 | NA
Power Source Div. 1,3 Div. 1,3 [Dim 1,3 |Nm

Note: For explanation of codes, see legend on Tsble 6.2-15.
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Table 6.2-33b
Containment Isolation Valve Information for the Fuel and Auxiliary Pools Cooling System
Penefration

Edentificatton G21-MPEN-0007 G21-MPEN-0006
Valve No. F321B F3IRB I F306B | F307B
Applicable Basis GDC 56 GDC 56 |GDC 56 IGDC 56
Tier 2 Figure 9.11 911 |9.1-1_ |9.1-1
ESF No No | No | No
Fhuid Water Water | Water I Water
Line Size 250 mm. 250 mm. |250mm. l!SOmm.
Type C Leakage Test Yes Yes l Yes | Yes
Pipe Length from Cont. to | COL holder to COL holder to COL holder to COL holder to
InboardOutboard provide provide provide provide
Isolation Valve
Leakage Through (ap @) (&) N/A
Packing®®
Leakage Past Seat™ b6 b5 |b6 ] b6
Location Cutboard ' Outboard I Dutboard | Inboard
Valve Type GT, QBL—Ak |GT, QBLA-Ak | GT, QBLIFAE I CK-AE |
Operator” NMO NMO |t MASA |
Normal Position Closed™ Closed™ |c1osed’° |N!A
Shutdown Position Closed™ Closed” | Closed™ | N/A
Post-Acc Position Closed™ Closed™ | Closed™ N/AClosed |
Power Fail Position Asas Asis | As-is I N/A
Cant. Iso. Signal® P P | P | Q
Primary Actuation Remote Remote Remote Self

mamual manual manual

”mmﬁopeumn?onulyfmmemmymlmungmﬂdmxpmmﬁm

 The valve is open otcasionally for the suppression pool cooling and clesmup function.

”Thevak!isapmdtm manually for performing LPCI, Drywell Spray, or Suppression Pool Cooling fanction
if required.

”Thevalmisupmdrm mamuslly for performing Suppression Pool Cooling fimction if required.
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Table 6.2-33b
Containment Isolation Valve Information for the Fuel and Auxiliary Pools Cooling System

Penetration
Hdentification G21-MPEN-0007 G21-MPEN-0006
Valve No. F321B F322B |F306B [onm
Secondary Actuation Loecal Local Local N/A
marnual manual manual
Closure Time (sec) <30 «30 | =30 | N/A
Power Source Div. 2,4 Div. 2,4 | Div.2,4 | N/A

Note: For explanation of cades, see legend an Tshle 6.2-15.
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Table 6.2-34
Containment Isolation Valve Information for the Fuel and Auxiliary Pools Cooling System
Penetration Identification G21-MPEN-0004 G21-MPEN-0003
Valve No. |F323 F324 F303 F304
Applicable Basiz | GDC 56 GDC 56 GDC 56 GDC 56
Tier 2 Figure | 9.1-1 911 01-1 9.1-1
ESF |No No No No
Fhud Water Water Water Water
Line Size | 250 mm. 250 mm 250 mm. 250 mm_
Type C Leakage Test | Yes Yes Yes Yes
Prpe Length from Cont. to COL holder to COL holderto |COL holderto |COL holder to
Inboard/Owutboard Isolation provide provide provide provide
Valve
Leakage Through Packing™ |N/A (a1 (a) N/A
Leakage Past Seat™ | bb b6 b6 b6
Location | Inboard Outboard Outboard Inboard
Valve Type l 2%1‘- QBLT, |GT, QBLT-AE|GT, QBLT-AE|CK AE |
Operator” |NeAQ AGNQ AGAQ WASA |
Normal Position | Closed Closed™ Closed™ N/A
Shutdown Position | Closed Clozed Closed N/A
Post-Acc Position | Closed Closed Closed MNClosed ||
Power Fail Position | Closed ClasedAs-is  |Closed N/A |
Cont. Iso. Signal®™ |BCH B.CH B.CH Q
Primary Actuation I Automatic Automatic Automatic Self
Secondary Actuation Remote Remote Remote N/A
manual mamal mamal
Closure Time (sec) |<30 <30 <30 N/A

"ItmvalveiswenuccasimsﬂyﬁnGDCSpoolscooﬁngmddum:pﬁm&m
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Table 6.2-34
Containment Isolation Valve Information for the Fuel and Auxiliary Pools Cooling System
Penetration Identification G21-MPEN-0004 G21-MPEN-0003
Valve No. I F323 F314 F303 F3o4
Power Source |Dn 2.4 Div. 1,3 Div.1,2,3 N/A

Note: For explanstian of codes, see legend on Table 6.2-15.
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Table 6.2-35
Containment Isolation Valve Information for the Fuel and Auxiliary Pools
Cooling System
Penetration Identification | G21-MPEN-0031
Valve No. I F309 F310
Applicable Basis |GDC 56 GDC 56
Tier 2 Figure |9.1-1 9.1-1
ESF |No No
Fluid | Water Water
Line Size |250 s 250 mm
Type C Leakage Test | Yes Yes
Pipe Length from Cont. to COL holder to COL holder to provide
Inboard/Outboard Isolation Valve provide
Leakage Through Packing® |2 N/A
Leakage Past Seat® |66 b6
Location | Outboard fnboard
Valve Type | GL OBLB-AR CK-AR
Operator™ |ao NAASA
Normal Position | Closed N/A
Shutdown Position |Closed N/A
Post-Acc. Posifion I Closed” bAAClosed
Power Fail Position | Closed N/A
Cont. Iso. Signal®® |p Q
Primary Actuation | Electrical Flow
Secondary Actuation | Remote mamual N/A
Closure Time(sec) | <35 N/A
Power Source anr 1,2,3 N/A

Note: For explanation of codes, see legend on Table 6.2-15.

*The valve wonld be opened remote manmally to perform the drywell spray finction if required.
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Table 6.2-36
Containment Isolation Valve Information for the Containment Inerting System
Penetration ‘
Identification T31-MPEN-0004 T31-MPEN-0003%
Valve No. FO12 FOL1 | FO10 | Foll | Fol4 | FO15
Applicable Basis | GDC56 |GDC56 | GDCS6 |GDCS6 |GDCS6 |GDC 56
Tier 2 Figure 9414 9414 [9414 |9414 |9414 |o4u4
ESF No No | No | No | No | No
Fluid ANy | AN | ARN: | ARN: | AN: | AN
Line Size 350mm |500mm |400mm | 500mm | 25mm | 25mm
Type C Leakage Test | Yes Yes |Ye3 | Yes | Yes | Yes
Pipe Length from COL COL COL COL. COL COL
Cont. to holder to | holder to | holder to holder to bolderto | holderto
Inboard‘Outboard provide provide provide provide provide provide
Isolation Valve
%’:ﬁfé}mﬂgh (a1) (a1) () @) (an) (@)
Leakage Past Seat™ | (bobs) | o) | (o) | b | Gwbs) | (oaibw)
Location Outboard |Outboard | Outboard | Outboard | Outboard | Outboard
Valve Type QBF,  |QBF. QBF, QBF, GB, GB, |
QBL QBL QBL QBL QBL-GT| QBLGT
Operator®® AO A0 | A0 | a0 |A0 |40
Normal Position  |Closed  |Closed | Closed | Closed | o i¥ | Closed™ ||
Shutdown Position |Closed® |Closed™® | Closed™ | Closed™® | Closed | Closed ||
Post-Acc Position | Closed Closed | Closed | Closed | Closed | Closed
Power Fail Position |Closed | Closed | Closed | Closed | Closed | Closed
Cont. Iso. Signal’” |BCHT |BCHT | BCHT | BCHT | BCHT | BCHT
Primary Actuation | Automatic AutomaticlAutumaﬁc |Automatic IAutoman'c. |Automatic

*Tvr0 valves in series (F011/F010) in parallel with two in series valves (FO15F014).
¥Open to purge excess pressure to prevent inadvertent rezctor scram after which are closed.
during the early stage of Inerting/De-inerting modes to pioge resident air/N2 sfter which are closed.
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Table 6.2-36
Containment Isolation Valve Information for the Containment Inerting System

Penetration

Identification T31-MPEN-0004 T31-MPEN-0003*
Valve No. FO12 FO11 | FO10 | FOl1 | FO14 | FO15
Secondary Actuation| Remote | Remote | Remote | Remote | Remote | Remote

manual manual marmal manual mamual manual

Closure Time (sec) | <30 <30 | <30 |<3 |-=<5 | <5
Power Source Div.2,4| Div.1,3| Div.2,4 | Div.1,3 | Div.2,4 | Div.1,3

Note: For explanstion of codes, see legend on Tsble 6.2-15.
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Table 6.2-37
Containment Isclation Valve Information for the Containment Inerting System

Penefration
Identification T31-MPEN-0002"
| Valve No. F008 | Foo7 FO24 FO23
| Applicable Basis GDCs6 |GDCsé |Gpese | Gpese
| Tier 2 Figure 9414|9414 9.4-14 9.4-14
| ESF No | No No No
| Fluid Air/N, |Air/N2 AN, Air/N,
| Line Size 500 mm l350mm 25 mm 25 mm.
| TypeC Leakage Test Yes | Yes Yes Yes
Pipe Length from Cont. to COL holder | COL holder to | COL holder | COL holder
Inboard/Outboard Isolation | to provide | provide toprovide | to provide
k=
| Leakage Thwough Packing®| () | @ () @)
I Leakage Past Seat™ (b () M) (b2)
| Location Outboard | Outboard | Outboard | Outboard
Valve Type QBF QBF.OBL | 6B-QBL, | 6B-GBL,
‘ ’ QBr&T [0)11 222
| Operator® AO | AO A0 AO
| Nommal Position Closed | Closed Open Open
| Shutdown Position Open | Open Closed Closed
| Post-Ace Position Closed | Closed Closed Closed
| Power Fail Position Closed | Closed Closed Closed
| Cont. Iso. Signal® BCHT | BCHT | BCHT | BCHT
| Primary Actoation Autumah’c.l Automatic | Automatic | Automatic
Secondary Actnation Remote Remote Remote Remote
l manual ‘ mamal marmal manual

*7alve FO08 in series with FOO7, valve F024 in series with FO23.
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Penedration
Identification T31-MPEN-0002"
| Valve No. F008 |F007 F024 F023
| Closure Time (sec) <30 | <30 <5 <5
| Power Source Div.1,3 | Div.2,4 | Div.2.4 | Div.1,3

Note: For explanation of codes, see legend on Table 6.2-15.
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Table 6.2-38
Containment Isolation Valve Information for the Containment Inerting System
Penetration

‘ Identification T31-MPEN-0001

| Valve No. F025 | Fo23 FO08 | Foog

| Applicable Basis GDC 56 | GDC56 | GDC 56 | GDC 56

| Tier 2 Figure o414 | 9414 9.4-14 | 9414

| EsF No | No No | No

| Fiuid AN, | AN, AN, | AN,

| Line Size mm | 25om 500 mm | 350 mm

| Type € Leakage Test Yes | Yes Yes | Yes
Pipe Length from Cont. to| COL holder COL holder | COL holder to COL holder to
Inboard/Outboard to provide toprovide | provide provide
Isolation Valve
Leakage Through (a1) (@) (ap) (ap
Packing®

| Leakage Past Seat® (b2 | ® () | ®&

| Location Outboard | Outboard | Outboard | Outboard
Valve Type GB.QBL. | GB.QBL, | QBF.OBL ‘QBF.QBL

| G | i |

| Operatort® AQ | a0 A0 | a0

| Normal Position Open | open Closed | Closed

| Shutdown Position Closed | Closed | Open | Open

| Post-Acc Position Closed | Closed | Closed | Closed

| Power Fail Position Closed | Closed Closed | Closed

| Cont. Iso. Signal® BCHT | BCHT | BCHT | BCHT

I Primary Actuation Automatic | Automatic | Automatic I Automatic

“ValveFOOSinsetizswithFOOD, vahe FO25 in series with FO23.
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Table 6.2-38
Containment Isolation Valve Information for the Containment Inerting System
Penetration ‘
Identification T31-MPEN-0001°
| vatveNo. F025 | Fo23 F008 | Foog
Secondary Actuation Remote Remote Remote Remote
manual manua] manual manual
| Closure Time (sec) <5 | <5 <30 | <30
| Power Source Div.2,4 | Div13 | Div1,3 | Div.2,4

Note: For explanstion of codes, see legend on Table 6.2-15.
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Table 6.2-39
Containment Isolation Valve Information for the Chifled Water System Train A
Penetration

Identification P25-MPEN-0001 P25-MPEN-0002
Valve No. FO23A FO24A FO25A FO26A
Applicable Basis GDC 56 GDC 56 GDC 56 GDC 56
Tier 2 Figure 923 923 9.2.3 923
ESF No No No No
Fluid Water Water Water Water
Lime Size 150 nm 150 mm 150 mm 150 mm
Type C Leakage Test Yes Yes Yes Yes
Pipe Length from Cont. to COL holderto | COL holder to | COL holder to | COL holder to
InboardQutboard Isolation provide provide provide provide
Valve
Leakage Through (al) N/A N/A (al)
Packing®
Leakage Past Seat™ ®2) (b2) ®2) ®2)
Location Outboard Inboard Inboard Outboard
Valve Type GB-QBLT, | GB,QBL, GB,QBL, | GB-QBLT,

GT AFEGE | AFRGE | oT
Operator™ ASO NO NO ASO
Normal Position Open Open Open Open
Shutdown Position Open/Closed | Open/Closed | Open/Closed| Open/Closed
Post-Acc Position Closed Closed Closed Closed
Power Fail Position Closed Closed Clozed Closed
Cont. Iso. Signal® CH CH CH CH
Primary Actuation Automatic Automatic Auntomatic Automatic
Secondary Actuation Remote Remote Remote Remote
manual mamzal mammal manual
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Table 6.2-39
Containment Isolation Valve Information for the Chilled Water System Train A
Penetration
Identification P25-MPEN-(001 P25-MPEN-0002

Valve No. F023A F024A FO25A FO26A
Closure Time (sec.) <30 <30 <30 <30
Power Source Div. 2,4 Div. 1,3 Div. 1,3 Div.2,4

Note: For explanation of codes, see lezend on Table 6.2-15.
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Table 6.2-39a
Containment Isolation Valve Information for the Chilled Water System Train B
Penetration
Identification P25-MPEN-0003 P25-MPEN-0004
| Valve No. F023B F024B FO25B | F026B
| Applicable Basis GDC 56 GDC 56 GDC 56 | Goe 56
| Tier 2 Figure 923 923 923 | 923
| esr No No No | No
| Frua Water Water Water | Water
I Line Size 150 mm 150 mm 150 mm I 150 mm
| Type CLeakage Test Yes Yes Yes | Yes
Pipe Length from Cont to COL holderto | COL holderto | COL holder to | COL holder to
Inboard/Outboard Isolation provide provide provide provide
Valve
| Leakage Through Packing® | (al) N/A N/A | @l)
| Leakage Past Sexi® ®2) ®2) ®2) | ©2)
| Location Outboard Inboard Tnboard | Outboard
Valve Type &B-QBLT, GB-QBLT, GB, QBL, &BQBLT,
GT GT A&+ GT
| Operator® ASO NO NO | 4s0 |
| Normal Position Open Open Open | Open
I Shutdown Position Open/Closed Open/Closed Open/Closed | Open/Closed
| Post-Acc Position Closed Closed Closed | Closed
| Powrer Fail Position Closed Closed Closed | Closed
| Cont. Iso. Signal® CH CH CH | CH
| Primary Actuation Automatic Automatic Automatic | Axtomatic
Secondary Actuation Remote Remota Remote Remote
manual manmial mamnual mammal
| Closwe Time (sec) <30 <30 <30 | <30
| Power Source Div.2,4 Div. 1,3 Dis. 1,3 ] Div. 2,4
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Note: For explanation of codes, see legend on Table 6.2-15.
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Table 6.2-40
Containment Isolation Valve Information for the High Pressure Nitrogen Gas Supply
System
Penefration
Hdentification P54-MPEN-0001 P54-MPEN-0002
| vaiveno. F0026 F027 FOO9 | For0
| Applicable Basis GDC 56 GDC 56 GDC 56 | aoe 6
| Tier2 Figure WA WA NiA | A
| Esr No' o Yo | o
| Fraia AixlNy AiNy N: | m
| Line Size 50 mm 50 mm 50mm | 50 mm
| TypeCLeskage Test Yes Yes Yes | Yes
l Pipe Length from Cout. to COLhoMerto | COLhokderto | COLbolderto | COL holder to
Inboard/Qutboard Isolation provide provide provide provide
Valve
l Leskage Through Packing™ @) NA &) | Na
I Leskage Past Seat™ (&) ] @ (n | b2
| Valve Type e QmopL. | GB_QTQEL, | CE
QBF QBF
[ Operator™ AD PMSA AO | MSA
| Normal Position Open Open/Closed Opau | Open/Closed
] Shutdows Position Open’Closed | OpenClosed Open/Closed | Open/Clased
| Post-Ace Position Closed Closed Closed | Closed
| Power Fail Position Closed Clecadi/A Closed | Gwseaiia
| Cont. 1s0. Signat® CH Q CH | @
| Pritary Actustion Automatic  Automstic Automstic | Automatic
| Secondary Actuation Remote Process Actnated | Remote ‘ Process
mamal manual Actuated

| Closure Time (sec) <30 NA <30 | wa
| Power Source Div. 2,4 N/A Div.2, 4 | wa
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Table 6.2-40 .
Containment Isolation Valve Information for the High Pressure Nitrogen Gas Supply
System
Penetration
Identification PS4-MPEN-0001 PS4-MPEN-0002
Valve No. F0026 I F027 FO09 Fo10

Note: For explanation of codes, see legend on Table 6.2-15.
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|
Penetration Identification P10-MPEN-0001 |
Valve No. Fo16 Fo15 |
Applicable Basis GDC 56 GDC 56 |
Tier 2 Figure NA NA |
ESF No No |
Fluid Water Water |
Line Size |
Type C Leakage Test Yes Yes |
Pipe Length from Cont. o Inboard/Outhoard COL Holder to COL Holder to
Isolation Vahve provide provide ‘
Leakage Through Packing® NA @) |
Leakage Past Seat® C) | o5 |
Location Inboard Qutbosrd |
Valve Type K GI.QBL |
Operator*) SA M |
Normal Position Closed Closed |
Shutdown Position Closed Closed |
Post-Acc Position Closed Closed |
Power Fail Position N/A N/A |
ContTso. Signal® ‘ Q R |
Actaation Processactuated | Manual |
Secondary Actuation N/A N/A |
Closure Time (sec) NA NA |
Power Source N/A _ NA |
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Table 6.2-42
Containment Isolation Valve Information for the Process Radiation Monitoring System

Penetration

Identification D11-MPEN-0001" D11-MPEN-0002*
Valve No. FOO1 | Fon2 FO03 F004
Applicable Basis GDC 56 | 6pC 56 GDC 56 GDC 56
Tier 2 Figure N/A | na NA N/A
ESF No | No No No
Fhiid AN, | AwN, AirN, AN,
Line Size 25 mm | 25 mm 25 mm 25 mm
Type C Leakage Test Yes | Yes Yes Yes
Pipe Length from Cont. to See Sub-section | See Sub-section | See Sub- See Sub-
Inboard/Cutboard Isclation 6.2.42 6242 section 6.2.4.2 | section 6.2.4.2
Valve
Leakage Through Packing® | (a;) | @ (ar) (@
Lezkage Past Seat™ ) [ b2 (ba) ()
Location Outboard | Outboard Outboard | Outboard
Valve Type GB:QF | GBF GB* | cBeF ||
Operator™ SO | so SO S0
Normal Position Open | open Open Open
Shutdown Position Closed | Closed Closed Closed
Post-Acc Position Closed | Closed Closed Closed
Power Fail Position Closed | Closed Closed Closed
Cont. Iso. Signal® CHT | car CHT CHT
Primary Actuation Automatic | Automatic | Automatic | Automatic
Secondary Actuation Remote | Remote Remote Remote

4 yalve FOO] in sezies with FOO2.
4 Valve FOO3 in serbes with FOO4.
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Table 6.2-42
Containment Isolation Valve Information for the Process Radiation Monitoring System
Penetration

Identification DI11-MPEN-0001* D11-MPEN-0002%

Valve No. F001 | F0o2 F0O3 F004
mamaal l mamaal manual manual

Closure Time (sec.) <5 | <5 <5 <5
Power Source Div.2,4 | Div.1,3 Div. 2,4 Div. 1,3

Note: For explanation of codes, see legend on Table 6.2-15.
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Table 6.2-43
Containment Isolation Valve Information for the Equipment and Floor Drain Systemfet
e |
Penetration |
Identification - US0-MPEN-0001 US0-MPEN-0002
Valve No. E | E E E |
Applicable Basis Gbcs6 | epcse GDC 56 GDC 56 |
Tier 2 Figure NA | A NA NA |
ESE Ne [N | Xe No |
Fluid Water | Water Water Water |
Line Size >mm | 250mm > 50 mm >S50 mm |
TvueC Legkare Test Yes | Yes Xes Yes |
Malve
Leskage Throu ing®| (an) | NA @) NiA |
Leakage Past Seat™ ® | &2 o) (br) |
Locstion Outboard | Inboard Qutboard | Inboard |
Valve Type QBL. GB | QBL GT OBL. GB BL GT i
AF AF

Operator®® NO N A0 |
Normal Position Closed | Closed Closed Closed |
Shutdown Position Closed | Closed Closed Closed |
Post-Acc Position Closed | Closed Closed Closed |
Power Fail Position Closed | Closed Closed Closed |
Cont. Iso Signal® BCHS |BCHS |BCHV |BCHV ||
Brimary Actuation Auomatic | Automatic | Automatic | Automatic | |
Secondary Actuation Remote Remote Remote Remote
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Table 6.2-43 :
Containment Isolation Valve Information for the Equipment and Floor Drain SystemNeé
wsed)
Penetration
Identification US0-MPEN-0{01 US0-MPEN-0002
Valve No. F | E E E
Closure Time (sec.) <30 | <30 <30 <30
Power Source Div.2.4 | Div. 1.3 Div.2.4 Div.1.3
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Table 6.2-44
Blot-used)
Iable 6.2-44
Containment Isolation Valve Information for the Service Air System
Penetration
Identification PS1-MPEN-0001

Valve No. F F
Applicable Basis GDC 56 GDC 56
Tier 2 Figure N/A N/A
ESF No No
Fluid Air Air
Line Size
Dipe C Leakaze Test Xes Xes
A i .
Leskape Throu ing® (ap) N/A
Leakape Past Seat®™ (bg) (bg)
Location Outboard Inboard
Valve Type QBL GB QBL GB
Qpezator™ M M
Nommal Position Closed Cloged
Shutdown Position Open Open
Post-Acc Position ‘Cloged Closed
Powier Fail Position N/A N/A
Cont. Iso. Signal® R R
Primary Actution Manual Manus]
Seco Actuation N/A N/A
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Table 6.2-44
Containment Isolation Valve Information for the Service Air System
Penetration
Identification P51-MPEN-0001
Yalve No, E E |
Closure Time (sec) NA NA |
Power Source N/A N/A |
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Table 6.1 45
Platesed)
Table 6245
Containment Isolation Valve Information for the Containment Monitoring System
Penetration
Identification T62 MPEN-TBD (8 penetrations)
Valve No. Vanous Varous
Applicable Basis GDC 56 GDC 56
Tier 2 Finre NA /A
ESF No No
Line Size
Dype C Leakaze Test Xes Aes
Is;olaﬁm Valve w w&
Leskage Throu ing® {a) NA
Leakare Past Seat® [(D) )
Location Outboard Inboard
Valve Type GB. QT GB. QT
QOperator® S0 A0 S0 A0
Normal Position Open Open
Shutdown Position Open Open
Post-Ace Position Open Open
Power Fail Position Open Open
Cont. Iso. Sipnal® B.CH B.CH
Primary Actuation Automatic Antomatic
Secondary Actuation Remote Remote
manual manual




MFN 08-193
Enclosure 1 Page 74 of 85

26A6642AT Rev. 05

ESBWR Design Control Document/Tier 2
Table 6.2 45
Containment Isolation Valve Information for the Containment Monitoring System
Penetration
Hentification T62MPEN-TBD (8 penetrations)
Valve No, Various Various |
Closre Time (sec) =30 =30 |
Power Source | Div. 2,4 Div. 1.3 |
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Table 6.2-47
Containment Penetrations Subject To Type A, B, and C Testing
Penetration Description Location | RCCV | Penetration |Leak Test
Number (1) (3¥Room # | Sector | Type(d) | Type (5)
Piping, Penetrations
B21: Nuclear Boiler Syatem (NBS)
B21-MPEN000] | Mazin Steam Line A UD /ST I A AC
B21-MPEN-0002 | Main Steam Line B UD /ST 1 A AC
B21-MPEN_0003 | Main Steam Line C UD/ST vV A A C
[B2I-MPEN-0004 | Main Steam Line D UD /ST v A AC
[B21-MPEN-0005 | Feedwater Line A UD /ST T A A C
B21-MPEN-0007 | Feedwater Line B UD /ST v A AC
B21-MPEN-0005 | Main Stears Drain Header UD/ST, TBD A AC
B21-MPEN-TBD | RPV Water Level UD TBD 1 AC
[ B21-MPEN_TBD | RPV Water Level UD TBD 1 AC
[ B2I-MPEN-TBD | RFV Water Level UD TBD 1 A.C
[B21MPEN-TBD | RPV Water Level UD TBD 1 A C
B21-MPEN-TBD | RPV Water Level UD TBD 1 AC
B21-MPEN-TBD | KPV Water Level UD TBD 1 AC
B21-MPEN-TBD | EPV Water Level UD TBD 1 Ac
B21-MPEN-TBD | RPV Water Level UD TBD 1 AC
B2 MPEN.TBD | KPV Water Level iD TBD 1 AC
[B21-MPEN-TBD | RPV Wates Level 1D TBED i A, C
B21-MPEN-TED | KPY Water Level 10 TBD i A, C
B21-MPEN-TBD | RPV Water Level 1D TBD 1 A C
B21-MPEN-TBD | RPV Water Level LD TBD I AC
B21-MPEN-TBD | PV Water Level 1D TBD 1 AC |
B21-MPEN-TBD | KPV Water Level LD TBD i AC
B21-MPEN-TBD | RPV Water Level 1D TBD i AC
Main Steam Line A Flow
B2I-MPEN-TBD | =0~ UD TBD 1 AcC ||
MPEN. Main Stezrn Line A Flow
B21- -TBD Restrictor Instr Lime 2 UD TBD I AL I
Main Steam Lime B Flow
B2L-MPEN-TBD | p oo D TBD 1 ac ||
’ ‘ Main Steam Line B Flow
B21-MPEN-TBD | p = ictor luse Lize 2 UD TBD 1 ac ||
] Main Steam Lme C Flow
B2-MPEN-TBD | p o o o1 uD TBD 1 ac ||
‘ Main Steam Line C Flow
B21-MPEN-TBD | o o o UD TBD 1 Aac ||
Main Steam Line D Flow ‘
B2L-MPEN-TBD | p _ + ietor Instr Line | uD TBD I AL ||
- | Main Steam Line D Flow
B2I-MPEN-TBD | o 2 o o UD TBD 1 ac ||




MFN 08-193
Enclosure 1

ESBWR

26A6642AT Rev. 05

Table 6.2-47
Containment Penetrations Subject To Type A, B, and C Testing

Page 76 of 85

" Design Control Docoment(Tier 2

Penetration
Number (1)

Dezcription

Location
(3¥Room #

RCCV

Penetration |Leak Test
Sector Type (4) | Type (5)

B21-MPEN-TBD

Feedwater Line A
Insbrumentation

UD/ST

TBD 1

B21-MPEN-TBD

Feedwater Line B
Instramentation

UD/ST

TBD 1

B21-MPEN-TBD

RPV Flange Seal Leakage
Momtor

UD/ST

B21-MPEN-TBD

RPV Top Head Vent Instrument
Line

UD/ST

&
o

B32: Isolation Condenser System (ICS)

B32-MPEN-0001

Train A Steam S Line

B32-MPEN-0017

Tramn A Purge Line From Steam
Supply Line

B32-MPEN-0003

Train A Condensate Return

B32-MPEN-0009

Tran A Vent Line A From
Upper Header (1CA)

B32-MPEN-0013

Train A Vent Line A From
Lower Header (JCA)

W | W |W W W

B32-MPEN-TBD

Tram A Steam Line Flowrate
Instramentation

-
[l

B32-MPEN-TBD

Train A Steam Line Flowrate
Instramentation

B32-MPEN-TBD

Train A Steam Line Flowrate
Instrumentation

B32-MPEN-TBD

Train A Steam Line Flowrate
Instramentation

B32-MPEN-TBD

Tram A Condensate Line
Flowrate Instramentation

B32-MPEN-TBD

Train A Condensate Line
Flowrate Instramentation

B32-MPEN-TBD

Train A Condensate Line
Flowrate Instramentation

B32-MPEN-TBD

B32-MPEN-0002

Train B Steam Supply Lina

B32-MPEN-0018

B32-MPEN-0006

Train B Purge Lme From Steam
Supply Line

Train B Condensate Retum

B32-MPEN-0010

Tram B Vent Line A From
Upper Header (1CB)

B32-MPEN-0014

Train B Vent Ime A From Lower
Header (1CB)

| @ | @ ] e

B32-MPEN-TBD

Train B Steam Line Flowrate
Instrumentation

gla|ldlda|3S|S|8|5|8|E|8|8|2|4[42|F

RIRIRHRHR|R|RIRIR|RIR|R|RIBREH |F|RR|R

HiE | BiE&8|E -

g
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Table 6.2-47
Containment Penetrations Subject To Type A, B, and C Testing
Penetration Description Location | RCCV | Penetration |Leak Test
Number (1) (VRoom# | Sector | Type |Type ®
B32-MPEN.TBD | frain B Steam Line Flowrate UD m 1 ac ||
B32-MPEN-TED Train B Steatni::n Line Flowzate UD ‘ m I AC I
B32-MPEN.TBD | a3 Steam Line Flowrate uD m 1 ac ||
B32-MPEN.TED | prin B Condensate Line wD m I ac ||
B32-MPEN.TBD mcmmmﬁ UD m 1 ac ||
B32-MPEN-TBD | 1:#in B Condenate Line UD m 1 ac ||
B32-MPEN-TBD mclmm L“; UD m 1 ac ||
[B32-MPEN-0003 | Trzin C Steam Supply Line TS i B AC ||
B32 MPEN.0019 | £72n € Purge Line From Steam S it B | ac ||
| B32-MPEN-0007 | Train C Condensate Ketwm TS i B AC 11
B32.MPEN-001] | [0 CHE;?;}(‘{’EE rom TS I B ac ||
B32-MPEN-0015 LT':CH‘;;EIE?’C&FM S I B ac ||
B32-MPEN-TBD | frain C Steam Line Flowrate D i I ac ||
B32-MPEN-TBD | [ € Steam Line Flowrate UD I 1 ac ||
B32-MPEN-TBD | 7 C Steam Line Flowrate uD I 1 ac ||
B32-MPEN.TBD | I C st?mw Flowrate D I . ac ||
B32-MPEN-TBD | o C Condensate Line UD I 1 ac ||
B32-MPEN-TED | prain C Condensate Line uD n 1 ac ||
B32-MPEN-TBD | i C Condensate Line UD I 1 ac ||
| B32-MpENCTBD | Tr2in € Condensate Line uD I 1 ac ||
B32-MPEN-0004 | Train D Steam Supply Line TS v B AaC ||
| B32-MPEN.0020 ’g;;?ﬂgﬂ Line From Steam TS v B ac ||
[ B3ZMPEN-0008 | Train D Condensate Return TS TV B AC | |
B32-MPEN.0012 &";’Z%fﬁk?é& From TS v B ac ||
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Table 6.2-47
Containment Penetrations Subject To Type A, B, and C Testing
Penetration Description Location | RCCV | Penstration [Leak Test
Number (1) (3YRoom # | Sector | Type(d) | Type (B
Train D Vent Lize A From
B32-MPEN-00I6 | {0 o o (1D TS % B ac ||
Train D Steam Line Flowrate
| B32PEN-TBD b Ction UD v 1 Aac ||
Train D Steam Line Flowrate
B32-MPEN-TBD | | ofion uD v 1 AC ||
Tramn D Steam Line Flowrate
B32-MPEN-TBD | aticn UD v 1 A ||
Tram D Steam Line Flowrate
B32-MPEN-TBD |, o uD v 1 Ac ||
Train D Condensate Line
B32-MPEN-TBD | g0 - "0 : UD v 1 AC ||
r Tram D Condensate Line
B32-MPEN-TBD | o, 7 o UD v 1 ac ||
Train D Condensate Lme )
B32-MPEN-TBD F - , UD v 1 Ac ||
. Tram D Condensate Lime
B32-MPEN-TED | 1 o uD v 1 Ac ||
C12: Fine Motion Control Kod Drive System (FMCRDS) |
[ CIZ.MPEN-TBD | FMCRD: 23 Hydraulic Lines () | LD /1110 1 M A
FMCRD: 22 Hydraulic Lines (2)
C12-MPEN-TBD | || <parE LD /1110 M A
FMCRD: 22 Hydraulic Lines (2)
CIZMPEN-TBD | ['cpaer LD /1110 I M A
C12-MPEN-TBD | FMCRD: 73 Hydraulic Lines (2) | LD /1120 T M A
C12-MPEN-TBD | FMCRD: 23 Hydraulic Lines () | LD /1120 I M A
C12-MPEN.TED ﬁg‘;ﬁz Hydraulic Lines @) [y 1y 1139 I M A
CI2-MPEN-TBD | FMCRD: 23 Hydraulic Lines (2) | LD /1130 m M A
] y FMCRD: 22 Hydraulic Lines (2)
CIZMPEN-TBD | [ oo LD /1130 m M A
C12-MPEN-TBD f_"l“g’;&? HydmulicLines @) | yyq539 | mp M A
CI2-MPEN-TBD | FMCRD: 23 Hydraulic Lines (2} | LD/1H140 v M A
C12-MPEN-TED | PMCRD: 22 Hydraulic Lines Q) | 11y 11449 v M A
+1SPARE
PMCRD: 22 Hydraulic Lines (2)
CI2-MPEN-TBD | ] cparr i LDA40 | W M A
C41: Standby Liguid Control System (SLCS)
C41-MPEN-000) | Roreted Liquid Injection (Train D TBD B ac ||
C41-MPEN-0002 g;’“““ Liquid Injectton (Train uD TBD ac ||
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Table 6.2-47
Containment Penetrations Subject To Type A, B, and C Testing
Penetration Description Location | RCCV | Penetration [Leak Test
Number (1) (3¥Rouvm # | Sector Type (d) | Type (5)
D11: Proceas Radiation Monitoring Systern (PRMS'
Fisston Product Rad Monttoning
DI11-MPEN-0001 E <on Line UD TBD 1 AC
Fisston Product Rad Monrtorng
DI11-MPEN-0002 R Line UD TBD 1 AC
E50: Gravity Driven Cooling System (GDCS)
ESO-MPEN-TBD | GDCS Pool A Water Level UD TBD 1 AC
ESO-MPEN-TBD | GDCS Pool A Water Level UD TBD 1 AC
ESO-MPEN-TBD | GDCS Pool B/C Water Level UD TBD 1 A C
ES0-MPEN-TBD | GDCS Pool B/C Water Level] U_D TBD 1 AC
ESO-MPEN-TBD | GDCS Pool D Water Level ub TBD 1 A C
ESO0-MPEN-TBD | GDCS Pool D Water Level UD TBD 1 AC
G21: Fuel and Auxitiary Pools Cooling System (FAPCS)
G21-MPEN-0001 | Drywell Spray Discharge Line UD TBD C AL
G21-MPEN-0002 | Suppression Pool Retum Line A UD TBD C AC
| G21-MPEN-0003 | GDCS Pool Return Line UD TBD C AC
G21-MPEN-0004 | Suction Lime from GDCS Pool UD TBD C AC
G21-MPEN-000s [0 Line A from Suppression LD TBD C AC
G21-MPEN-0006 _Suppfmssion Pool Retwn Line B UD TBD C A C
G21-MPEN-0007 [Sucton Line B from Suppression LD TBD c AL
Gﬂzi]E-mENHFBE " | Reactor Well Drain Line TS TBD C AC
G31: Reactor Water Cleanup and Shutdown Cooling System (RWCU/SDCS)
G31-MPEN-0001 LPV M:id-Vessel Lme (Tramm A) LD TBD A A C
G31-MPEN-0002 | RPV M:d-Vesse] Lme Tram B) LD TBD A A C
G31-MPEN.gog3 | 7 Pettom Drein Line (Treia 1D TBD B Ag
G31-MPEN-0004 | £V Bottom Drein Line (Trein LD TBD B AC
G31-MPEN-0005 | Sample Line (Train A) LD TBD B A C
G31-MPEN-0006 Sample Line (Train B) LD TBD B A C
P10: Makeup Water System (MWS)
Demin Water Drywell
P10-MPEN-0001 Distribution TBD TBD C AC
P25: Chilled Water System (CWS) _

P25-MPEN-0001 | CWS Supply Line Traiu A UD TBD B AC |
P25-MPEN-0003 | CWS Supply Lmne Train B UD TBD B A C
P25-MPEN-0002 | CWS Retwmn Lime Train A up TBD B A C
P25-MPEN-0004 | CWS Return Line Train B UD TBD B AC
P51: Service Air System (SAS)

P51-MPEN- . .
0001TEB Service Air Supply upD TBD C AC
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Table 6.2-47
Containment Penetrations Subject To Type A, B, and C Testing
Penetration Deacription Location RCCV | Penetration |Leak Test
Number (1) (BYRoom# | Sector | Type(d) | Iype (5
BSLMPENIBD | Breathing Aw-Suppl up IBD | &€ A |
P54: High Pressure Nitrogen Supply System (HPNSS) )
P54-MPEN-0001 [ Supply to MSIV Accummlators UD TBD B ac ||
Supply to ADS and ICIV
P54-MPEN-0002 | ,¥P Y 7 UD TBD B ac ||
| T11: Containment Veszel: Equipment & Personnel Access Hatches :
[ TII-SPEN-TBD | LD Equipment Hatch LD/1206 jifjii Hatch AB
T11-SPEN-TBD | LD Personnel Airlock LD /1205 VIV_| Anlock | AB
T11-SPEN-TBD | Wetwell Access Hatch WA/1600 m Hatch AB
T11-SPEN-TBD | UD Equipment Hatch UD /1740 vV Hatch AB
T11-SPEN-TBD | UD Personnel Airlock UD/1710 1 Arlock | AB
T11: Containment Vessel: Temporary Services During Outngm & Spare Penetrations
TIL-MPEN-TBD | Jemporasy Services Dunng LD 0 | 1D | AB ||
T11-MPEN-TBD g;';‘é';” Services During LD 8D | TBD | AB ||
TH-MPEN-TBD | (eoPoresy Services Duing UD TBD | TBD as ||
T11-MPEN-TBD ame’”";s“’ Services During UD TBD TBD AB ||
TIL.MPEN-TBD | Jemporary Services During WA m TED AB ||
T11-MPEN-TBD SP“[ e Mechanical lel ation TBD TBD 5 A
T11.MPEN-TBD | 7P Mechanical Penctration TED TBD 5 A
T11-MPEN.TED | SPa® Mechanical Penetration 18D TBD 5 A
e e——— enetration 13 Ca) —_ —
| TLI-EPEN-TBD | Spare Electnical Penstration IBD, 1 E A8
T11-EPEN-TBD | Spare Electrical Penatration TBD i E AB
T11-EPEN-TBD | Spare Electrical Penstration TBD m E AB |
T11-EPEN-TBD | Spare Flectrical Penstration TBD v E AB
T11-EPEN-TBD | Spare Electrical Penstration T8D | E AB
T11-EPEN-TBD | Spare Electrical Penstration TBD i E AB
T11-EPEN-1BD _| Spare Electrical Penstratron TBD i} E AB
T11-EPEN-TBD | Spare Electnical Penstratton TBD IV E AB
FTT ——— S BeeH
Condenser-Siransinlet-inetr
T35 MBEN 0061 Is 1 A
Py B
endansa-lnoadensataeliioni
FIS-MERR0007 | £ 3 A
Line AL(5) 5
GCendenser Condensate +~Vent
TISDBEL0008 IS 1 3 A
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Table 6.2-47
Containment Penetrations Subject To Type A, B, and C Testing
Penetration Description Location RCCYV | Penstration |Leak Test
Number (1) (3¥Rouvm # | Sector Type (4) | Type (5)
Is jlind B A
1 B A
TIs an B A
Is m B A
) 212 B3 A
Is m a A
s b1 B A&
IS 19 8 A
Is 13 B A
5 HAHE B &
Is b1 Vs B A
Is b 18 LV B A
= L 3 A
Is nr B A
Londancor-Londsacatawloat
F-MER-GL8 | .
LineEd _ e B 2 A
I31: Containment Inerting §ﬂ (CIS) - )
T31-MPEN-0001 | Upper Drywell Injection Line UD TBD C AC |
Suppressien Pool Airspate
T3L-MPEN-0002 | ;0 ¥ ine WA TBD c ac ||
Main Exhaust Lme (Lower
T31-MPEN-0003 | = LD TBD c Ac ||
Second Exhaust Line
T31-MPEN-0004 s siom Pool Airspace) UuD TBD C AC |
Contzinment- Prassure Test
T3 MPEN-TBD o I8p c A
{&DEE-Peoeh |
Containment Pressure Test
T31-MPEN-TBD | (Lower Drywell) [panetration is WA TBD C A l
£al
T62: Containment Monitoring System (CMS)
H2-02 & Drywell Gas Sample
T62-MPEN-TBD | Line From Upper Drywell (Loop UD TBD C ac ||
A)
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Table 6.2-47
Containment Penetrations Subject To Type A, B, and C Testing
Penetration Desacription Location RGCV | Penetration |[Leak Test
Number (1) (3)Room # | Sector | Type(d) | Type (B
H2-02 & Drywell Gas Sample
T62-MPEN-TBD | Return Line to Upper Drywell UD TBD C AC ]
{Loop A)
H2-02 & Drywell Gas Sample
T62-MPEN-TBD | Line From Wetwell Airspace WA TBD C A C I
(Loop A)
H2-02 & Drywell Gas Sample
T62-MPEN-TBD | Return Line to Wetwell Airspace WA TBD C aAC |
(Loop A)
H2-02 & Drywell Gas Sample
T62-MPEN-TBD | Line From Upper Drywell (Loop UD TBD C AC |
B)
H2-02 & Drywell Gas Sample
T62-MPEN-TBD | Retwn Line to Upper Drywell uD TBD C AC |
(Loop B)
H2-02 & Wetwell Gas Sample
T62-MPEN-TBD | Line From Wetwell Airspace WA TBD C ac ||
(Loop B)
H2-02 & Wetwell Gas Sample
T62-MPEN-TBD | Return Line to Wetwell Amrspace WA TBD C AC |
(Loop B)
3 Suppression Pool Water Level
T62-MPEN-TBD Monitoring. Wide R WP TBD 1 AC ]
Suppresston Pool Water Lesel
TE2MPEN-TBD |y Wide R WP TBD I ac ||
Suppressten Pool Water Level
T62-MPEN-TBD |y op WP TBD I Ac ||
Suppresston Pool Water Leval
T62-MPEN-TBD | ptoitoring Wide WP TBD 1 AC ||
3 Suppresston Pool Water Level
T62-MPEN-TBD |, fonitoring-Narrow WP TBD 1 ac ||
! g Suppresstan Pool Water Level
T62-MPEN-TBD Monitoring-Namow Range wp TBD I ac |
Suppresston Pool Water Level
T62MPEN-TBD | o e fenow Rones WP TBD 1 Ac ||
Suppresstan Pool Water Level
T62-MPEN-TBD Monitoring Narrow Range WP TBD I AC |
Drywell Presswre Monitormg-
T62-MPEN-TBD | Wide Range (Post-Accident uD TBD 1 AC |
Momtormg)
Drywell Pressure Monitormg-
T62-MPEN-TBD | Wide Range (Post-Accident uD TBD 1 AC |
Maonitoring)
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Table 6.2-47
Containment Penetrations Subject To Type A, B, and C Testing
Penetration Description Location | RCCV | Penetration |[Leak Test
Number (1) (3¥Room # | Sector | Type (d) | Type (5)
Drywell Pressure Monitoring-
T62-MPEN-TBD | Wide Range (Diverse Protection UD TBD I AC
System)
Drywell Pressure Monitormg-
T62-MPEN-TBD | Wide Range {Diverse Protection UD TBD 1 A.C
System)
Drywell Pressure Monitormg-
T62-MPEN-TBD | Wide Range (Diverse Protection uD TBD 1 AC
System)
Drywell Presswwe Monitosning-
T62-MPEN-TBD | Wide Range (Dhiverse Protection uD TBD 1 AC
System) _
T62-MPEN-TBD | Drywell Pressure Monitoring - UD TBD I AC
T62-MPEN-TBD | el bressure Movitoring ~ uD TBD I AC
T62-MPEN-TBD | Do ressure Monitoring ~ up TBD 1| ac
. x Drywell Pressure Monitormg —
T62-MPEN-TBD N R UD TBD 1 AC
Wetwell Vapor Pressure
T62-MPEN-TBD Mouitoring WA TBD 1 A.C
T62-MPEN-TBD gﬁ‘gﬁ‘m Pressure WA TBD 1 AC
, Drywell/Wetwell Differential
T62-MPEN-TBD P Monitoring (UD ) uD TBD 1 AC
g Drywell’'Wetwell Differential
T62-MPEN-TBD Pr Monitosing (WA ) wA TBD 1 AC
g Drywell/Wetwell Differential
T62-MPEN-TBD P Mositoring (LD ) LD TBD 1 acC
Drywell/Wetwell Differential
T62-MPEN-TBD Pr Monitosing (WA ) wa TBD 1 A C
’ Lower Drywell Post-LOCA
T62-MPEN-TBD Water Level Monitorine Line A LD TBD 1 aAC
Lower Drywell Post-LOCA
T62-MPEN-TBD Water Level Monitorin Line B LD TBD 1 AC
Upper Drywell Post-LOCA
T62-MPEN-TBD | (P e o A LD TBD 1 AC
x Upper Drywell Post-LOCA
T62MPEN-TBD | FPer JORe "o O B LD TBD 1 AC
U50: Equipment and Floor Drain System (EFDS)
US0-MPEN- | Drywell LCW Sump Discharge
0001 FRB Line (3) LD TBD B o
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Table 6.2-47
Containment Penetrations Subject To Type A, B, and C Testing
Penetration Description Location | RCCV | Penetration |Leak Test
Number (1) (3VRoom # | Sector | Type (d) | Type (5)
U50-MPEN- rwell HOW Sxump Dischar,
| opmn | ey #=| w |[m| B | ac []
Electrical Penetrations
R31: Raceway System
R31-EPEN-TBD | Div | Electrrcal Penetration LD /1312 1 E AB
R31-EPEN-TBD | Non-Div Electrical Penetration LD /1300 1 E & B
R31-EPEN-TBD | Non-Div Electrical Penetration LD /1300 1 E AR
R31-EPEN-TBD | Div 2 Electrical Penatration LD /1322 1§ E AB
R31-FPEN-TBD | Non-Div Electrical Penetration LDA302 I E AB
R31-EPEN-TBD | Non-Div Electrical Peretration LD1302 I E AB
R31-EPEN-TBD | Drv 3 Electrrical Penetration LD /1332 i1 E AB
R31-EPEN-TBD | Non-Div Electrical Penetration 1LD/1301 11 E AB
R31-EPEN-TBD | Non-Div Electnical Penetration LD/1301 i E AB
R31-EPEN-TBD [ Div 4 Electrical Penstration LD /1342 v E AB
R31-EPEN-TBD | Non-Div Electrical Penctration LD/1303 v E AB
R31-EPEN-TBD | Non-Div Electrical Penetration LD/1303 v E AB
R31-EPEN-TBD | Non-Div Electrical Penefration WP/1600 1 E AB
R31-EPEN-TBD | Div ] Electrrcal Penstration WP/1610 1 E AB
R31-EPEN-TBD { Non-Div Elecfrical Penetration WP/1600 I E AB
R31-EPEN-TBD { Electrical Penetration WP/1600 i E AB
R31-EPEN-TBD | Drv 2 Elactrrcal Penetration WP/1620 )i E AB
R31-EPEN-TBD | Non-Div Electrical Penetration WP/1600 m E A B
R31-EPEN-TBD | Non-Div Electrical Penetration WP/1600 m E AB
R31-EPEN-TBD | Div 3 Electrical Penstration WP/1630 m E AB
R31-EPEN-TBD | Non-Div Electrical Penetration WP/1600 v E AB
K31-EPEN-TBD | Div 4 Electrical Penetration WP/1640 v E AB
R31-EPEN-TBD | Div 1 Electrical Penstration UDV1711 1 E AB
R31-EPEN-TBD | Div | Electrrcal Penatration UD¥1711 1 E AB
R31-EPEN-TED | Div 2 Electrical Penstration UD/1721 R E AB
R31-EPEN-TBD | Div 2 Electrical Penstration uDv1721 i E AB
R31-EPEN-TBD | Div 3 Electrical Penetration UD¥1731 m E AB
R31-EPEN-TBD | Div 3 Electrical Penstration UD¥1731 m E AB
R31-EPEN-TBD { Div 4 Electrrcal Penstration UD¥1741 1V E & B
R31-EPEN-TBD | Div 4 Electrical Penetration UD¥1741 IV E _AE_.._B
Notes:
(1) Penetration mumbering:

EPEN = Electrical Penetrations
MPEN = Mechanical peneirations
SPEN = Structural penetration, Hatch, Equip or Persomnel
(2) Estimation is based on 269 FMCRD hydraulic lines and 12 sleeves
(3) UD - UFPER DRYWELL
ST - STEAM TUNNEL
TS - TOP SLAB
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LD -LOWER DRYWELL
WA - WETWELL AIRSPACE
WP - WETWELL POOL
TBD - TO BE DETERMINED
HCW - HIGH CONDUCTIVITY WASTE
LCW - LOW CONDUCTIVITY WASTE
(4) Penetration type:
Type A =Penetration with thermal sleeve for High Energy Pipelines; (Main Steam &
Feed Water Lines) (Fig. 3.8-6)
Type B = Penetration with thermal sleeve for Low / High Energy Flow (DCD, Rev.3 Fig.
38-6and3.8-7)
Type C =Embedded penetration without thermal sleeve (Cold Type for flow
Tmax<93°C(200°F)) (Fig. 3.8-8)
Type E = Penetration with flanges (Electrical, Maintenance, etc) (Fig. 3.8-10)
Type I =Instramentation and Radiatton Monitoring. (TBD)
Type M = Multiple penetration with sleeve (Fig. 3.8-9)
Type S = Spare Mechanical Penetration (TBD)
(5) All penetrattong will be subject to the Type A, Integrated Leak Rate Test (ILRT)
All penetrations excluded from Type B testing are welded penetrations and do not
mclude any resilient seals in their design.
(6) PCC5 Pool designations are subject to change



