Rev. 02

STP 3 & 4 Final Safety Analysis Report

6.2 Containment Systems

The information in this section of the reference ABWR DCD, including all subsections,
tables, and figures, is incorporated by reference with the following departures and
supplements.

STD DEP T1 2.3-1 (Table 6.2-7)

STD DEP T1 2.4-2
STD DEP T1 2.4-3 (Tables 6.2-7, 6.2-8 and 6.2-10)

STD DEP T1 2.14-1 (Eiqure 6.2-38, Figure 6.2-40. Figure 6.2-41,Tables 6.2-7, 6.2-8
and 6.2-10)

STD DEP T1 3.4-1

STD DEP 6.2-2 (fables6-2-4-6-2-2-and-6-22aTables 6.2-1 and 6.2-2, Figures 6.2-2,
6.2-3, 6.2-4, 6.2-5, 6.2-6, 6.2-7, 6.2-9, 6.2-10, 6.2-11, 6.2-12, 6.2-13, 6.2-14 and 6.2-
15))

STD DEP 6.2-3 (Tables 6.2-5, 6.2-6. 6.2-7, 6.2-8 and 6.2-10)

STD DEP 6C-1(Table 6.2-2b, 6.2-2c)

STD DEP 9.2-7 (Table 6.2-9)

STD DEP 9.2-9 (Table 6.2-9)

STD DEP 9.3-2 (Tables 6.2-7, 6.2-8, 6.2-9 and 6.2-10)

STD DEP Admin (Tables 6.2-5, 6.2-7, 6.2-8 and 6.2-10)

6.2.1.1.1 Design Bases
STD DEP T1 2.14-1
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(9) The Atmospheric Control System (ACS) establishes and maintains the
containment atmosphere to less than 3.5% by volume oxygen during normal
operat/nq cond/t/ons to assu#e—thatmalntaln an /nert atmosphere operaten-ar

6.2.1.1.2.1 Drywell
STD DEP 6.2-2

The maximum drywell temperature occurs in the case of a steamline break
(#69+6161°C) and is below the design value (171.1°C).

The maximum drywell pressure occurs in the case of a feedwater line break (268-#240
kPaG). The design pressure for the drywell (309.9 kPaG) includes +6%approximately

22% margin.

6.2.1.1.2.2 Wetwell
STD DEP 6.2-2

The wetwell chamber design pressure is 309.9 kPaG and design temperature is
103-9°G104°C.

6.2.1.1.3.3 Accident Response Analysis
STD DEP 6.2-2

The containment design pressure and temperature were established based on
enveloping the results of this range of analyses plus providing NRC prescribed

marqins.

For the ABWR pressure suppression containment system, the peak containment
pressure following a LOCA is veryrelatively insensitive to variations in the size of the
assumed primary system rupture. This is because the peak occurs late in the
blowdown and is determined in very large part by the transfer of the noncondensible

gases from the drywell to the wetwell airspace. Fhis-processHs-rot-signriticantly-
irfluenced-by-the-size-of the-break-_In addition, there is a+5%an approximately 22%

margin between the peak calculated value and the containment design pressure that
will easily accomodate small variations in the calculated maximum value.

Tolerances assoc:ated wn‘h fabr/cat/on a»ed—mste#a#eemay#es&#—m—the—as—bu#t—s&e—eﬁ

ana!y%s—p#ese%ted—m—th&ehapte%and—@hapte%éof the RPV nozzles have been taken

into account in this analysis.

6.2.1.1.3.3.1 Feedwater Line Break
STD DEP T12.4-2

6.2-2 Containment Systems
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STD DEP 6.2-2

Immediately following a double-ended rupture in one of the two main feedwater lines
just outside the vessel (Figure 6.2-1), the flow from both sides of the break will be
limited to the maximum allowed by critical flow cons:deratlons The effective flow area

on the RPV side is given+Figure-6-2-20.08399 m?2. Reverse RPV flow in the second
E Wl/ne is Drevented by check valves shown in Figure 6.2-1. D&Hﬁg—the—mveﬁte#yu

In order to provide further assurance of conservatism, FWLB mitigation is added to the
ABWR design. The system is described in Section 7.3.1.1.2. The specific enthalpy time
history. assuming the break flow of Figure 6.2-3, is shown in Figure 6.2-4. Initial reactor
power is assumed to be 102% NBR.

Containment Systems 6.2-3
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6.2.1.1.3.3.1.1 Assumptions for Short-Term Response Analysis
STD DEP 6.2-2

The response of the Reactor Coolant System and the Containment System during the
short-term blowdown period of the accident has been analyzed using the following

assumptions:

(1) The initial conditions for the FWLB accident are-suechthatsysterrenergy-is-
maximized-and-the-system-massHis-irimizedmaximize the containment
pressure response. That is:

(a) The reactor is operating at 102% of the rated thermal power, which
maximizes the post-accident decay heat.

The initial suppression pool mass is at the fewnominal water level.

(b)
(c) The initial wetwell air space volume is at the high water level.
()

The suppression pool temperature is the operating maximum
temperaturevalue.

;“E.'!”E'”.i ;fsa’” ’SE;E'!!!’E”!”E'” f S “iig' '!5’ staft E*ES’.*;? E”. : é;s E';i"ss’ !;is
following-closure-nitiation-The turbine stop valves are closed in 0.2 seconds
after reactor trip/turbine trip (RT/TT). By assuming rapid closure of these
valves, the RPV is maintained at a high pressure, which maximizes the
calculated discharge of high energy water into the drywell.

6.2-4 Containment Systems
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(9)
(10)

{e} Iniielvesselpressureis 734 MPaA-

There are two HPCF Systems, one RCIC System, and three RHR Systems
in the ABWR. Onre-HPGCF System oneRCIC System-and-twoRHR Systems-

down-at0-34-MPaGInfluence of these systems is minimal since the time
interval analyzed for short-term is approximately the same time as the
response time of associated systems injections into the RPV.

airspaece-Not Used

Wetwell and drywell wal-and structure heat transfer areis ignored.

Actuation of SRVs is modeled.

(11)

Wetwell-to-drywell vacuum breakers are-retmodeteddo not open in the

(12)

short-term response analysis.

Drywell and wetwell sprays and RHR cooling mode are not modeled.

(13)

Fhe-dynamic-backpressure-modelsused-Not Used

(14)

Initial drywell conditions are 8-40FMPa—5~6106.5 kPa, and 20% relative

Containment Systems

humidity.
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(15) Initial wetwell airspace conditions are 8-40+MPa106.5 kPa, 35°C and 100%
relative_ humidity.

(16)

(17)

6.2.1.1.3.3.1.2 Assumptions for Long-Term Cooling Analysis
STD DEP 6.2-2

Following the blowdown period, the ECCS discussed in Section 6.3 provides water for
core flooding, containment spray, and long-term decay heat removal. The containment
pressure and temperature response during this period was analyzed using the
following assumptions:

(3) The suppression pool is the-efymodelled as a heat sink ava#able in the
containment system.

6.2.1.1.3.3.1.3 Short-Term Accident Responses
STD DEP 6.2-2

The calculated containment pressure and temperature responses for a feedwater line
break are shown in Flaures 6.2-6 and 6 2-7, respect/velv Ihe—pealep#e‘ssure—é’_lé%

6.2-6 Containment Systems
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pressure response (Figure 6.2-6) covers the pool swell phase of the short-term
containment response. The drywell pressure peaks soon after bubble breakthrough as
the break flow continues to push the drywell air to the wetwell. The wetwell pressure
also continues to climb after this phase as the air carryover from the drywell continues.

6.2.1.1.3.3.1.4 Long-Term Accident Responses
STD DEP 6.2-2

In order to assess the adequacy of the containment system following the initial
blowdown transient, an analysis was made of the long-term temperature and pressure
response following the accident. The analysis assumptions are those discussed in
Subsection 6.2.1.1.3.3.1.2.

Hhe-wheletransiont quure 6 2-8 shows temperature t/me histories for the suppression
pool, wetwell, and drywell temperatures. The peak pool temperature (96.9°C) is
reached at 15,350 seconds (4.264 hours) and remains below the 97.2°C limit.

6.2.1.1.3.3.2 Main Steamline Break
STD DEP 6.2-2

A schematic of the ABWR main steamlines, with a postulated break in one of the main
steamlines, is shown in Figure 6.2-9. The main steamline (MSL) break is a double-
ended break with one end fed by the RPV directly through the broken line, and the
other fed by the RPV through the unbroken main steamlines until the MSIVs are
closed. Once the MSIVs are closed, the break flow is only from the RPV through the
broken line.

Each MSL contains a flow limiter built into the MSL nozzle on the RPV with a throat
area of 0.09848 m2, as shown in Figure 6.2-9. This flow limiter provides the effective
break area for the vessel side.

Flow from the condenser side of the break continues for 0.5 seconds, at which time the
MSIVs beqin to close on high flow signal. A valve stroke time of 5 seconds is used for
the MSIV closure. Flow from the condenser side of the break is linearly ramped down
to zero between 0.5 and 5.5 seconds Ihe—e#ee#ve—b#ea#earea—used—fe#the—MSL—Is—

Containment Systems 6.2-7
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F B Z

6.2.1.1.3.3.2.1 Assumptions for Short-Term Response Analysis
STD DEP 6.2-2

The response of the reactor coolant system and the containment system during the
short-term blowdown period of the MSLB accident is analyzed using the assumptions
listed in the above subsection and Subsection 6.2.1.1.3.3.1.1 for the feedwater line

break, with-thefollowing-exeeptions:except feedwater mass flow rate for a MSL break
was assumed to be 130% NBR.
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6.2.1.1.3.3.2.3 Short-Term Accident Response
STD DEP 6.2-2

Figures 6.2-12 through-6-2-15and 6.2-13 show the pressure and temperature
responses of the drywell and wetwell during the blowdown phase of the steamline
break aeeident.

The maximum drywell temperature (161°C) is predicted to occur for the steamline
break. The MSLB with two-phase blowdown starting when the RPV collapsed level is
at the main steamline nozzle provides the highest peak drywell temperature. The peak
drywell temperature is 4+69-7161°C, below the design value of 171.1°C, and is the
limiting one as compared to the FWLB peak temperature. The peak drywell pressure
for the MSLB remains below that for the FWL B, which becomes the most limiting. The
peak drywell temperature and pressure is below the design temperature and pressure.
The MSLB is the limiting event for peak drywell temperature. The FWLDB is the most
limiting for drywell pressure.

6.2.1.1.3.3.2.4 Long-Term Accident Response
STD DEP 6.2-2

eventThe long-term containment pressure response following the MSLB accident

remains below that for the feedwater line break. The long-term temperature response
remains below that for the peak achieved in the short term for the steam line break
shown in Figure 6.2-13.

6.2.1.1.3.4.1 Short-Term Pressurization Model
STD DEP 6.2-2

The analytical models, assumptions and methods used to evaluate the containment
response during the reactor blowdown phase of a LOCA are deseribed-n-References-
6-21—-and-6-2-2similar to those for the feedwater line break.

6.2.1.1.4 Negative Pressure Design Evaluation
STD DEP 6.2-2

Containment Systems 6.2-9
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Drywell depressurization following a FAWBLOCA results in the severest pressure
transient in the drywell: this transient is therefore used in sizing the Wetwell-to-Drywell
Vacuum Breaker System (WDVBS). The most severe depressurization in the wetwell
is caused by wetwell spray actuation subsequent to a stuck open relief valve. The
analysis of this transient shows that the Primary Containment Vacuum Breaker System
(PCVBS) is not required.

6.2.1.1.7 Asymmetric Loading Conditions
STD DEP Admin

Localized pipe forces, pool swell and SRV actuation are asymmetric pressure loads
which act on the containment and internal structure (see Subsection 6-24+456.2.1.1.6
for magnitudes of pool swell and SRV loads).

6.2.4.3.2.1.1.6 Recirculation Pump Seal Purge Water Supply Line
STD DEP 6.2-3

The evaluations for previous similar designs show that the consequences of breaking
the line are less severe than those of failing an instrument line. The recirculation pump
seal water line is 20A Quality Group B from the manual shutoff valve located close to
the recirculation pump motor housing through the seeend excess flow check valve
(located outside the containment). From the seeord excess flow check valve to the
CRD connection, the line is Quality Group D. An orifice is located inside the
containment and if #the line is postulated to fail and eitherene-of the excess flow check
valve eheekvalves is assumed not to close (single active failure), the flow rate through
the broken line is calculated to be substantially less than permitted for a broken
instrument line. Therefore, the-two-checkvalves+Hn-seres this configuration provides
provide sufficient isolation capability for postulated failure of the line.

6.2.4.3.2.1.2 Effluent Lines
STD DEP Admin

Table 6:2-3 6:2+6.2-6 contains those effluent lines that comprise the reactor coolant
pressure boundary and which penetrate the containment.

6.2-10 Containment Systems
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6.2.4.3.4 Evaluation of Containment Purge and Vent Valves Isolation Barrier Design
STD DEP T1 3.4-1

STD DEP 6.2-3

Protection of the containment purge system CIVs from the effects of flood and dynamic
effects of pipe breaks will be provided in accordance with Sections 3.4 and 3.6. The
ClVs are air-operated with pilot B& AC solenoid valve. The power to the B& AC
solenoid valve is supplied from the B& Vital AC distribution system to the derauttiptexer
I/O device for the valve. Both the supply and return lines for the B& AC are fused at
the muttiplexer /0 device so that faults are isolated and do not propagate back up into
the portions of the B& Vital AC system common with other systems. This is also
discussed in the Fire Hazard Analysis in Section 9A.5.

Containment Systems 6.2-11
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6.2.5 Combustible Gas Control in Containment
STD DEP T1 2.14-1

The Atmospheric Control System (ACS) is provided to establish and maintain an inert
atmosphere within the primary containment during all plant operating modes except
during shutdown for refueling or equipment maintenance and during limited periods of
time to permit access for /nSDect/on at low reactor power. Ihe—Flammab#ft-y—GeﬁtFel-

6.2.5.1 Design Bases
STD DEP T1 2.14-1

Since there is no design requirement for the ACS erFGS in the absence of a LOCA
and since there is no design basis accident in the ABWR that results in core uncovery
or fuel failures. the following requirements mechanistically assume that a LOCA
producing the design basis quantities of hydrogen and oxygen has occurred. Following
are criteria that serve as the bases for design:

(1) The hydrogen generation from metal-water reaction is defined in Regulatory
Guide 1.7.

(2) The hydrogen and oxygen generation from radiolysis is defined in Requlatory

Guide 1.7.

(8) The ACS ard-FGCSHegetherareis designed fo maintain an inert primary
containment after the design-bases LOCA, assuming a single-active failure
The backup purge function need not meet this criterion.

(12) The ACS is non-safety class except as necessary to assure primary
containment integrity (penetrations, isolation valves). The ACS ard-FGS-
areis designed and built to the requirements specified in Section 3.2.

6.2-12 Containment Systems
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6.2.5.2.1 General
STD DEP T1 2.14-1

The F&GSand ACS are-systemssystem is designed to control the environment within
the primary conta/nment Ihe—FGS—prewdes—een#el—evthdeegef%e*ygen-

genefateel—ls—net—requﬁedf Anv oxygen evo/ut/on from radIOIVSIs is very slow such that
natural convection and molecular diffusion is sufficient to provide mixing. Spray

operation will provide further assurance that the drywell or wetwell is uniformly mixed.

The ACS provides and maintains an inert atmosphere in the primary containment
during plant operation. The system is not designed as a continuous containment
purqing system. The ACS exhaust line isolation valves are closed when an inert
condition in the primary containment has been established. The nitrogen supply
makeup lines, compensating for leakage, provide a makeup flow of nitrogen to the
containment. If a L OCA signal is received. the ACS valves close. Nitrogen purge from
the containment occurs during shutdown for personnel access. Purging is
accomplished with the containment inlet and exhaust isolation valves opened to the
selected exhaust path and the nitrogen supply valves closed. Nitrogen is replaced by
air in the containment (see Item (3) Shutdown-Deinerting below this subsection). The
system has the following features:

(3) The redundant oxygen analyzer system (CAMS) measures oxygen in the
drywell and suppression chamber. Oxygen concentrations are displayed in
the main control room Qeseﬁeﬂen—ef—safetv—related—mssha%mstrumenta#en—

The following interfaces with other systems are provided:

(1) Residual Heat Removal System (RHR): The RHR System provides
postaccident suppression pool cooling. as necessary. following heat dumps
to the pool. including the exothermic heat of reaction released by the design
basis metal-water reaction. This heat of reaction is very small and has no real
effect on pool temperature or RHR heat exchanger sizing. The wetwell spray
portion of the RHR may be activated during a LOCA help mixing by reducing
pocketing. Wetwell spray would also serve to accelerate deaeration of the

Containment Systems 6.2-13
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(6)

suppression pool water, though the impact of the dissolved oxygen on
wetwell airspace oxygen concentration is very small. Fhe-RHR-System-also-

Containment Atmospheric Monitoring System: Monitors oxygen levels in the
wetwell and drywell during-accident-conditions to confirm the primary

containment oxygen level is kept within limits.

6.2.5.2.6.1 General
STD DEP 6.2-3

(6)

6.2.5.2.7

The rupture disk is part of the primary containment boundary and is able to
withstand the containment design pressure (309.9 kPa) with no leakage to
the environment. It is also capable of withstanding full vacuum in the wetwell
vapor space without leakage. The disk ruptures at 617.8 kPa due to
overpressurization during a severe accident as required to assure
containment structural integrity. As potential backup to a leaking, fractured or
improperly sealed rupture disk, the two valves upstream of the disk can be
closed. These valves are safety-related and are subjected to all testing
required for normal isolation valves. The solenoids in these valves are B&
powered by vital AC (VAC). These valves are capable of closing against
pressures up to 617.8 kPaG.

Not Used

STD DEP T1 2.14-1

tH

6.2-14
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6.2.5.4 Tests and Inspections

STD DEP T1 2.14-1

Preoperational tests of the ACS ard-EGS are conducted during the final stages of plant
construction prior to initial startup.

6.2.5.5 Instrumentation Requirements

As discussed in Subsection 6.2.5.2, safety-grade oxygen monitoring is provided in the
wetwell and drywell by the CAMS. This monitoring function, when used during normal
operation, determines when the primary containment is inert and nitrogen purging may
be terminated. It also determines when primary containment is de-inerted and
personnel re-enter procedures may be initiated.

6.2.5.6 Personnel Safety

The following standard supplement addresses the COL License Information Item in
this subsection of the reference ABWR DCD.

Containment Systems 6.2-15
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6.2-16

A special maintenance procedure provides the requirements for controlling purged
drywell entry. This procedure contains the following elements:

(1)

(2)

(3)

(4)

)

(6)

(7)

Inerting and de-inerting of the drywell is in conformance with applicable
Technical Specifications.

Personnel access to the drywell is normally prohibited at all times when the
drywell has an oxygen-deficient atmosphere, unless an emergency condition
arises, in which case the procedure outlined in Subsection 6.2.5.6(8) should
be followed.

The status of the drywell atmosphere is posted at the drywell entrance at all
times, and the entrance locked, except when cleared for entry.

Suitable authorization, control and recording procedures are established and
remain in effect throughout the entry process.

Prior to initial entry, the drywell is purged with air in accordance with operating
procedure until drywell samples indicate that the following conditions are met:

(a) Oxygen: Greater than 16.5% content by volume.

(b) Hydrogen: Less than 14% of the lower limit of flammability, or a limit of
0.57% hydrogen by volume. (The lower flammability limit is 4.1%
hydrogen content by volume.)

(c) Carbon Monoxide: Less than 100 ppm.
(d) Carbon Dioxide: Less than 5000 ppm.

(e) Airborne Activity: Less than applicable limits in 10 CFR 20, or
equivalent.

During the purge, drywell atmosphere samples are drawn from a number of
locations when the drywell oxygen analyzer indicates an oxygen
concentration of 16.5% or greater. Samples are analyzed for oxygen,
hydrogen, carbon monoxide, carbon dioxide and airborne activity. When the
results of two successive samples taken at least one-half hour apart are
found to be within the conditions in Subsection 6.2.5.6(5), initial entry may be
authorized.

Criteria for entry are:
(a) The initial entry will require a minimum of two (2) persons.

(b) Initial entry will require, in addition to normal protective clothing and
protective equipment consisting of self-contained breathing apparatus

Containment Systems



Rev. 02

STP 3 & 4 Final Safety Analysis Report

(such as Scott Air Pack), portable air sampling and monitoring
equipment, and portable radiation survey meters.

(c) A means of communication shall be established.

(8) Under certain conditions, the Plant General Manager (or his designee) may
deem that an emergency condition exists which would justify drywell entry
with an oxygen deficient atmosphere.

(9) When it has been determined from the results of the initial entry survey and
samples that the entire drywell atmosphere meets the required conditions,
the drywell may be cleared for general access and the drywell status posted
at the drywell entrance.

6.2.7 COL License Information

6.2.7.1 Alternate Hydrogen Control
The following standard supplement addresses COL License Information ltem 6.2.

The NRC has revised 10 CFR 50.44 to amend its standards for combustible gas
control in light-water-cooled power reactors. The amended rule eliminates the
requirements for hydrogen recombiners and relaxes the requirements for hydrogen

and oxygen monltorlng lhe—deagﬂ—depa:tu;e—deseﬁbmg—the—elmnahei%

equipment, the need to provide cost analysis for alternate control systems is also
eliminated.
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6.2.7.2 Administrative Control Maintaining Containment Isolation

The following standard supplement addresses COL License Information ltem 6.3.

The necessary controls for maintaining the primary containment boundary in
accordance with Subsection 6.2.6.3.1 are in various plant operating procedures which
control operation, testing and maintenance requirements for containment barriers.
These include administrative procedures for controlling access, surveillance and
maintenance procedures for controlling testing and restoration of containment
components and operating procedures for controlling the routine operation of
containment valves and components.

6.2.7.3 Suppression Pool Cleanliness

The following standard supplement addresses COL License Information ltem 6.4.

Appendix 6C provides a discussion of suppression pool cleanliness in support of
preventing ECCS suction strainer plugging in accordance with Subsection 6.2.1.7.
Periodic inspections of the suppression pool for cleanliness are performed during
outage periods. Maintenance procedures provide procedure steps for removing, at
periodic intervals, sediment and floating or sunk debris from the suppression pool that
the SPCU does not remove.

6.2.7.4 Wetwell to Drywell Vacuum Breaker Protection

The following standard supplement addresses COL License Information Item 6.5.

The vacuum breakers are installed horizontally and located in the wetwell gas space.
There is one valve per penetration (through the pedestal wall) with the valves opening
into the lower drywell. The location protects vacuum breaker valves from being
subjected to the cyclic pressure loading during LOCA steam condensation period. The
location of these valves, both axially and azimuthally, is shown in Figures 1.2-3c and
1.2-13k. A Vacuum Breaker Shield (consisting of a solid "V" shaped plate) is provided
below each vacuum breaker to protect the valves from LOCA pool swell loads. The
pool swell loads in the wetwell space, where the vacuum breaker assemblies are
exposed, are discussed in FSAR Appendix 3B.

6.2.7.5 Containment Penetration Leakage Rate Test (Type B)

6.2-18

The following standard supplement addresses COL License Information Item 6.5a.

Type B leakage rate tests are performed in conformance with 10 CFR 50 Appendix J
for containment penetrations whose designs incorporate resilient seals, bellows,
gaskets, or sealant compounds, airlocks and lock door seals, equipment and access
hatch seals, and electrical canisters, and other such penetrations. The Containment
Leakage Rate Program is described in Subsection 6.2.6.2.1.

Containment Systems
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Table 6.2-1 Containment Parameters

Design Design Calculated
Parameter Value Value
1. Drywell pressure 309.9 kPaG 268FkRaG240 kPaG
2. Drywell temperature 171.1°C 470°6161°C
3. Wetwell pressure 309.9 kPaG 479-5-210.2 kPaG
4. Wetwell temperature
* Gas Space -9°6104°C 98.9°C
* Suppression pool 97.2°C 96.9°C

Table 6.2-2 Containment Parameters

Drywell Wetwell
A. Drywell and Wetwell
1. Internal Design Pressure 309.9 309-96309.9
(kPaG)
3. Design Temperature (°C) 171.1 1039104

B. Vent System

5. Vent Loss Coefficient 25-—353.5-5.0
(Varies with number of vents open)

6.2-20 Containment Systems
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Table 6.2-2b Net Positive Suction Head (NPSH) Available to RHR Pumps

m S o >

Suppression pool is at its minimum depth, El. —3740 mm.

Centerine-of purmp-suctionNPSH Reference level is at El. —7200 mm®*.

Suppression pool water is at its maximum temperature for the given operating mode, 100°C.

Pressure is atmospheric above the suppression pool.

Minimum suction strainer area as committed to by Appendix 6C methods.

NPSH available = HATM + HS— HVAP_ H-F(HF + HST)

where:

Hary= Atmospheric head

Hg= Static head

Hyap= Vapor pressure head

Hg= Maximum Frictional head iretuding-strainer-allowedexcluding strainer frictional head

Hgt = Strainer frictional head

Minimum Expected NPSH

RHR Pump Runout is 1130 m3/h.

Maximum suppression pool temperature is 100°C.

Hg=3.46m

He=0+1m

NPSH available = 40-+8+346—10+8—0+1=2-76m10.77 + 3.46 - 10.77 - (HF + Hgy) =3.46 - (HF_
+ Hg7)

NPSH required = 24m2.0m

Margin =6-36m1.46 - (Hg + Hgy)= NPSH available — NPSH required

* NPSH Reference level is 1m above the pump floor level

** The final system design will meet the required NPSH with adequate margin.
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Table 6.2-2c Net Suction Head (NPSH) Available to HPCF Pumps

A. Suppression pool is at its minimum depth, El. —-3740 mm.
B. ECenterine-of pump-suctionrNPSH Reference level is at EI. —7200 mm?*.
C. Suppression pool water is at its maximum temperature for the given operating mode, 100°C.
D. Pressure is atmospheric above the suppression pool.
E. Minimum suction strainer area as committed to by Appendix 6C methods.
NPSH available = Haryy + Hs — Hyap — H#e(HE + HgT)
Where:
Hary=Atmospheric head
Hg = Static head
Hyap = vapor pressure head
He = Maximum Frictional head inetuding-strainerallowedexcluding strainer frictional head
Hgt = Strainer frictional head
Minimum Expected NPSH
HPCF Pump Runout is 890 m3/h.
Maximum suppression pool temperature is 100°C
Hﬂijré#‘gmm
Hs=3.46m
Hyap=46-+8m10.77Tm
He=000m
NPSH available = 46-78-+3-46—10-78—0-91=2-66m10.77 + 3.46 - 10.77 - (Hp + Hgy) = 3.46 - Hf_
* Hgr)
NPSH required = 22m1.7 m
Margin = 6-361.76 - (Hg + Hgt) = NPSH available — NPSH required
*NPSH Reference level is 1m above the pump floor level
** The find system design will meet the required NPSH with adequate margin.
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Table 6.2-5 Reactor Coolant Pressure Boundary (RCPB) Influent
Lines Penetrating Drywell

Drywell Inside Drywell Outside Drywell
Influent Line
5. Reactor water cleanup, MOV CV MOV
reactor vessel head spray
6. Recirculating internal pump SMN/A SVEFCV
seal purge water supply
Note:

EFCV - Excess flow check valve
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Table 6.2-6 Reactor Coolant Pressure Boundary (RCPB) Effluent Lines Penetratin

Drywell
Inside Drywell Outside Drywell Drywell
Effluent Line
1. Main steam GOVYAQV GOV

Note:

AOV-Air operated valve. Air to open, and Air and/or spring to close.

Table 6.2-7 Containment Isolation Valve Information
Reactor Recirculation System RIP Purge

Valve No. B31-F008A-H/J/K

Line Size 45A20A
Table 6.2-7 Containment Isolation Valve Information*

MPL System Page
Table 6.2-7 Containment Isolation Valve Information
Standby Liquid Control System
Valve No. C41-F008 C41-F006A C41-F006B
Type C Leak Test Ne-tw)Yes Ne-tw)-Yes Ne-tw) Yes
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Table 6.2-7 Containment Isolation Valve Information (Centinrued)

Containment Atmospheric Monitoring

Valve No.

D23-F001A/B D23-F004A/B D23-FO005A/B D23-FO006A/B D23-F007A/B

D23-FO08A/B

Normal Position

Open Close/Open Close/Open Close/Open Close/Open

Containment Isolation
Signal(c)

N/A RM N/A RM N/A RM N/A RM N/A RM

Close/Open
NA RM

vV ELES
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Table 6.2-7 Containment Isolation Valve Information {Gentinued)
Residual Heat Removal System Wetwell Spray

Valve No. E11-F019B E11-F019C |
Post-accident Position Close/Open Close/Open |
Closure Time (s) 20 3420 20 3420 |

Residual Heat Removeal System Drywell Spray

Valve No. E11-F017B E11-F018B E11-F017C E11-F018C

Post-accident Position Close/Open Close/Open Close/Open Close/Open

Residual Heat Removal System Minimum Flow Line

Valve No. E11-F021A E11-F021B E11-F021C
Shutdown Position Open Close Open Close Open Close

Residual Heat Removal System S/P Cooling

Valve No. E11-FO08A E11-F008B E11-F008C
Line Size 200A 250A 200A 250A 200A 250A

Residual Heat Removal System S/P Suction (LPFL)

Valve No. E11-FO01A E11-F001B E11-F001C
Post-accident Position Glese Open Glese Open Glese Open

Residual Heat Removal System Inboard Shutdown Cooling

Valve No. E11-FO10A E11-F010B E11-F010C |
Shutdown Position GleseOpen/Close GleseOpen/Close GleseOpen/Close |
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Table 6.2-7 Containment Isolation Valve Information
Residual Heat Removal System Outboard Shutdown Cooling

Valve No. E11-FO11A E11-F011B E11-F011C
Shutdown Position CEleseOpen/Close €EleseOpen/Close €EleseOpen/Close

Table 6.2-7 Containment Isolation Valve Information {Gentinued)

Residual Heat Removal System Injection and Testable Check

Valve No. E11-F005B E11-F006B E11-F005C E11-F006C
Post-accident Position Close/Open Close/Open Close/Open Close/Open

High Pressure Core Flooder System S\P Suction

Valve No. E22-F006B E22-F006C
Post-Accident Position Close/Open Close/Open
Containment Isolation N/A RM N/A RM
Signal (c)

High Pressure Core Flooder System Test and Minimum Flow

Valve No. E22-F009B E22-F010B E22-F009C E22-F010C
Containment Isolation NA RM NA RM NA RM NA RM
Signal (c)

High Pressure Core Flooder System Injection

Valve No. E22-F003B E22-F004B E22-F003C E22-F004C
Post-Accident Position Close/Open Close/Open Close/Open Close/Open
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Nuclear Boiler System Main Steam Lines A, B, C and D

Valve No. B21-FO008A/B C/D B21-F009A/B C/D

ESF ¥es No ¥es No

Type C Leak Test Yes(e)® Yes(e)y

Primary Actuation Ny to open NLAIr to open

N,_and/or Spring to close

NLAir and/or Spring to close

Containment Isolation Signal

(c)

C,D,E,F,H N,BB,RM

C,D,E, F H N,BB,RM

Table 6.2-7 Containment Isolation Valve Information {Gentinued)

Nuclear Boiler System Main Steam Line Drains

Valve No. B21-F011 B21-F012

ESF ¥es No ¥es No

Type C Leak Test Yes(e)y Yes(e)y

Normal Position OpentClese-Open OpeniCGlese-Open
Containment Isolation Signal (c) |C, B, E, F, H, N, BB, RM C,bB,E,F,H N, BB, RM
Power Source (Div) H— —H1

Nuclear Boiler System Feedwater Line A and B

Valve No.

B21-F004A/B

B21-FO03A/B

Type C Leak Test

Yes{H-

Yes &

Shutdown Position

EGleseOpen/Close

EleseOpen/Close

Post-Accident Position

EGleseOpen/Close

EleseOpen/Close

Reactor Core Isolation Cooling System Steam Supply

Valve No.

E51-F035

E51-F048

E51-F036

Type C Leak Test

Yes(e) )

Yes(e) )

Yes

Post-Accident Position

EloseOpen/Close

GloseOpen/Close

GleseOpen/Close
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Reactor Core Isolation Cooling System S/P Suction

Valve No. E51-F006
Post-Accident Position GleseClose/Open

Reactor Core Isolation Cooling System Turbine Exhaust

Valve No. E51-F039 E51-F038
Type C Leak Test Yes(e) § Yes{t-
Shutdown Position Open OpenClose
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ClesureFime{s) <40-
F

See-page-6-2-16+fornotes

Table 6.2-7 Containment Isolation Valve Information {Centinued)

Atmospheric Control System

Valve No. T31-F001 T31-F002 T31-F003 T31-F004 T31-F005 T31-F006 T31-F007

Line Size 550A- 550A 550A 550A 50A 550A 250A
B500A550A B500A550A 500A550A 5080A550A 500A550A

Containment |A, K, A, K, A K, A, K, A, K, A, K, RM

Isolation XX, YY, XX, YY, XX, YY, XX, YY, XX, YY, XX, YY,

Signal (c) RM RM RM RM RM RM
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Atmospheric Control System

Valve No. T31-F008 T31-F009 T31-F025 T31-F039 T31-F040 T31-F041
Line Size 550A 550A 400A 50A 50A 50A
500A550 500A550A
Leakage Class ) (a) to)-(a) b} (a) o} (a) o} (a) ) (a)
Type C Leak Test Yes (b) Yes (b)) Yes (b) Yes (b) Yes{e) Yes{e)
Containment Isolation | A, K, A K, A K, A K, A K, A K,
Signal (c) XX, YY,RM XX,YY,RM XX, YY,RM XX, YY,RM XX YY,RM XX, YY,RM
Closure Time (s) <20 <2615 <20 <15 <15 <15

Atmospheric Control System

T31-FO33AB T31-FO35A-B
Valve No. T31-F731 F733A/B F735A-D T31-F010 T31-FO11
Line Size 20A 20A 20A 250A 550A
S560AS550A
Containment RM RM RM RM A, K
Isolation Signal (c) XX, YY, RM

Atmospheric Control System

Valve No. T31-F805A/B | T31-D001 T31-D002
Type C Leak Test No(m) Not?} (p) NotP} (p)
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Table 6.2-7 Containment Isolation Valve Information {Centinued)

Flammability-Control-System

Valve-Ne- F49-Foo1C- F49-F004B- F49-F002A- F49-F002E-
Fier2Figure- 6:2-40-({Sheet2) 6:2-40{({Sheett) 6240(Sheett 6:240(Sheet?)
Applicable-Basis cbc56- cbc56- cbc56- cbG-56-
Fluid BW BW BW BW

Atmesphere- Atmesphere- Atmesphere- Atmesphere-
Line-Size 100A- 100A- 400A- 400A-
ESF ¥Yes- Yes- Yes- ¥es-
Leakage-Glass (e - - -
Loeation o o o o
Fype-CLeakTFest Ne(uy Ne(u) Nefdu)y Nefu)
Valve-Type Gate- Gate- Gate- Gate-
Operator Meter Meter Preumatie- Preumatie
Primary-Asctuation Eleetrical- Eleetrical- Eleetrical- Eleetrieal-
Secondary-Actuation Manuat- Manuat- Manual- Manual-
Nermal-Position Clese GClese Clese GClese
Shutdewn-Pesitien Clese GClese Clese GClese
Pest-AceidentPesition Open- Open- Open- Open-
Power-Fail-Position As-is- As-is- As-is- As-is-
GCentainmentiselation- Ak Ak Ak A
Signal(e)
Clesure—Fime{s) <36 <36 <36- <36-
Poewer-Seurce{Biv) H # HHH +HH
See-page-6-2-1+6+fornetes
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Table 6.2-7 Containment Isolation Valve Information {Gentinued)

Flammability-Control-System

Valve-Ne- F49-F006A- F49-Fo06E- F49-Foe76 F49-Foo7B-
Applicable-Basis GbG-56- GbG-56- GbG-56- GbGc-56-
Fluid WAN- WAA- WAN- WAA-

Atmesphere- Atmesphere- Atmesphere- Atmeosphere-
Lire-Size 450A 450A 450A 450A-
ESF Yes- Yes- Yes- Yes-
Leakage-Glass & - - -
Loeation o o o o
Fype-GlLeakFest Neftu)- Netu)- Neftu)- Noefu)
Valve-Fype Gate- Gate- Gate- Gate-
Operator Preumatie- Preumatie Metor Meter
Pr A . Electrical Electrical Electrical Electrical
S - : M I M I M I M
Nermal-Pesition Glese Glese Clese GClese
Shutdewn-Pesitien Glese Glese Clese GClese
Pest-AceidentPesition Open- Open- Open- Open-
PewerFail-Pesition As-is- As-is- As-is- As-is-
Signal(e)
GClesure—Fime{(s) <30- <30- <30- <30-
Power-Seurce{(Biv) HH -+ H H
Seepage-6-2-167forneotes
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Table 6.2-7 Containment Isolation Valve Information {Gentinued)

6.2-34

Reactor Water Cleanup System

Valve No. G31-F071 G31-F072
Tier 2 Figure 5.4-12 (Sheet1) |5.4-12 (Sheet 1)
Applicable Basis GDC55 GDC55
Fluid RPV H,0 RPV H,0
Line Size 20A 20A

ESF No No
Leakage Class (a) (a)
Location l ()

Type C leak Test Yes Yes

Valve Type Globe Globe
Operator Pneumatic Pneumatic
Primary Actuation Electrical Electrical
Secondary Actuation Manual Manual
Normal Position Close Close
Shutdown Position Close Close
Post-accident Position Close Close
Power Fail Position Close Close
Containment Isolation C.E.FH.N.BB.RM |C.E.F,H.N.BB.RM
Signal(c)

Closure Time(s) <15 <15
Power Source (Div) I} |

See page 6.2-167 for notes
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Suppression Pool Cleanup System
Valve No. G51-F001 G51-F002 G51-F006 G51-F007
Applicable Basis GDC-56-5%56 GDC-56-5%56 GDC-56-5%56 GDC-56-5%56
ESF ¥es-No ¥es-No ¥es-No ¥es-No
Type C Leak Test NotpH+3}(q) NotprH+}(a) Nofer(r) Nofer(r)
Shutdown Position Open [Close Open [Close Open /Close Open [Close
Post-Accident Position Close Close N/A-Close Close
Containment Isolation A K, X,RM A K X,RM AKX,RM AKX,RM
Signal(c)
Closure Time (s) <3045<30 <3045<30 Inst. <30-60<30
Reactor Building Cooling Water System
P21-FO75A P21-F081A P21-F075B P21-F081B
Valve No. [FO76A /FO80A /IF076B /F080B
Applicable Basis GDC &% 56 GDC 5% 56 GDC 5% 56 GDC &% 56
Leakage Class b(a) br(a) Br(a) Br(a)
Type C Leak Test No¢sy (t) No¢sy (t) No¢sy (t) No¢s) (t)
Post-Accident Position Close/Open Close/Open Close/Open Close/Open

Table 6.2-7 Containment Isolation Valve Information {Centinued)

HVAC Normal Cooling Water System

Valve No. P24-F053 P24-F054 P24-F8142 P24P24-Fo141
Applicable Basis GDC 5% 56 GDC 5% 56 GDC 5+ 56 GDC 5% 56
Leakage Class hr(a) hr(a) hr(a) br(a)
Containment Isolation CX,K,RM N/A CX,K,RM CX,K,RM
Signal(c)

Power Source (Div) | N/A i L
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Table 6.2-7 Containment Isolation Valve Information (Continued)
Service Air System

Valve No. P51-F131 P52-F132
Applicable Basis GDC 5756 GDC 5¥56
See page 6.2-167 for notes

Instrument Air System
Valve No. P52-F276 P52-F277
Applicable Basis GDC &% 56 GDC &% 56

High Pressure Nitrogen Gas Supply System

Valve No. P54-F007A/FO08A P54-F007B/F008B P54-F200/F209
Applicable Basis GDC &% 56 GDC &% 56 GDC &% 56
Leakage Class br(a) br(a) ©r(a)

Type C Leak Test NotA (s) Notr) (s) Notr) (s)
Containment Isolation GGMAN/A GGAN/A GGAN/A
Signal(c)

Leak Detection & Isolation System

Isolation Signal(c)

Valve No. E31-F002 E31-F003 E31-F004 E31-FO05 E31-F009/ F010
Type C Leak Test Yes(e) Yes(e) Yes(e) Yes(e) Yes(e) 5
Containment B,K,RM B,K,RM B,K,RM B,K,RM N/A
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Table 6.2-7 Containment Isolation Valve Information {Gentinued)

Radwaste System

Valve No. K17-F003 K17-F004 K17-F103 K17-F104
Applicable Basis GDC 57 56 GDC 57 56 GDC 57 56 GDC 57 56
Type C Leak Test Not) (w) Nogs) (w) Nots (w) Not) (w)

Containment Isolation Signal(c) | A/EE ,K,RM FF,A,K,RM A/EE K,RM FF,A,K,RM

Containment Systems
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Table 6.2-7 Breathing Air System

Valve No. P56-F001P81-F251 PR56-F002P81-F252
Tier 2 Figure 9.3-10 9.3-10
Applicable Basis GDC 56 GDC 56
Fluid Air Air

Line Size 40A 40A

ESF No No

Leakage Class &)(b) &)(b)
Location 0] |

Type C Leak Test Yes Yes

Valve Type Globe GheekGlobe
Operator ManuatHW NeneHW
Primary Actuation Eleetrieal-Manual ElestriealManual
Secondary Actuation ManuaiNA Manual-NA
Normal Position Close Close
Shutdown Position Close/Open Close/Open
Post-Accident Position Close Close
Power Fail Position As-isNA As-isNA
Containment Isolation Signal(c) NA NA

Closure Time (s) NA NA

Power Source (Div) NA NA

See page 6.2-167 for notes
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Table 6.2-7 Containment Isolation Valve Information (Continued)
Neutron Monitoring System

Valve No. C51-XXXA C51-XXXB C51-XXXC C51-XXX
Tier 2 Figure 7.6-2 (Sheet 3) 7.6-2 (Sheet3) |7.6-2 (Sheet3) |7.6-2(Sheet 3)
Applicable Basis GDC57 GDC57 GDC57 GDC57
Fluid N, Ny Ny N,

Line Size OD15 OD15 OD15 20A
ESF No No No No
Leakage Class (@) (a) (@) a
Location (6} (6] (o] (6}

Type C leak Test No No No No

Valve Type Ball Ball Ball Ball
Operator Motor Motor Motor Globe
Primary Actuation Electrical Electrical Electrical Solenoid
Secondary Actuation N/A N/A N/A N/A
Normal Position Close Close Close Close
Shutdown Position Close Close Close Close
Post-accident Position Close Close Close Close
Power Fail Position Close Close Close Close
Containment Isolation AK AK AK AK
Signal(c)

Closure Time(s) <3 <3 <3 Instantaneous
Power Source (Div) N/A N/A N/A N/A

See page 6.2-167 for notes

Notes:
(c) Isolation Signal Codes
Signal Description
D i o . ine-
R Line-blealin-RER chutdonsn—
T High pressure RCIC turbine exhaust-diaphragm
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Table 6.2-8 Primary Containment Penetration List*

Penetration Elevation  Azimuth Offset Diameter Barrier
Number Name (mm) (deg) (mm) (mm) Type Testingtt
X-5 L/D Personnel Hatch -650 0 0 2400/5000- Door B
4300
X-6 L/D Equipment -900 180 0 2400/56006- Door B
Hatch 4300
X-10A Mainsteam Line 16300 0 1400 1200 Valve A-C
X-10B Mainsteam Line 16300 0 4200 1200 Valve AC
X-10C Mainsteam Line 16300 0 -4200 1200 Valve AC
X-10D Mainsteam Line 16300 0 -1400 1200 Valve A-C
X-11 Mainsteam Drain 13650 0 5200 500 Valve AC
X-12A Feedwater Line 13810 0 2800 950 Valve A-C
X-12B Feedwater Line 13810 0 -2800 950 Valve AC
X-22 Borated Water 15250 275 0 450 Valve A
Injection
X-30B Drywell Spray 14680 260 -3400 200 Valve A
X-30C Drywell Spray 14680 100 3400 200 Valve A
X-31A HPCF (B) 14630 260 0 600 Valve A
X-31B HPCF (C) 14630 100 0 600 Valve A
X-32A LPFL (B) RHR (B) 14610 260 -2000 650 Valve A
X-32B LPFL (C) RHR (C) 14610 100 -1800 650 Valve A
X-33A RHR Suction (A) 14550 80 -800 750 Valve A
X-33B RHR Suction (B) 14550 260 1800 750 Valve A
X-33C RHR Suction (C) 14550 100 2000 750 Valve A
X-37 RCIC Turbine Steam 44450 14414 80 1200 550 Valve AC
X-38 RPV Head Spray 14450 310 1500 550 Valve AC
X-50 CUW Pump Feed 14480 310 0 600 Valve AC
X-60 MUWRP Suction 13500 290 0 200 Valve AC
X-61 RCW Suction (A) 4350013700 45 -3000 200 Valve A
X-62 RCW Return (A) 4350013700 45 -2000 200 Valve A
X-63 RCW Suction (B) 13500 225 3400 200 Valve A
X-64 RCW Return (B) 13500 225 2400 200 Valve A
X-65 HNCW Suction 13500 225 250 350 Valve AC
X-66 HNCW Return 13500 225 1400 350 Valve AC
X-69 SA 19000 42 0 90 Valve AC
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Table 6.2-8 Primary Containment Penetration List*
X-70 1A I 9069 19000 I 46 0 200 Valve A-C
X-71A ADS Accumulator 19000 50 0 200 Valve A
(A)
X-71B ADS Accumulator 19000 296.5 1000 200 Valve A
(B)
X-72 Relief Valve 19000 296.5 2000 200 Valve A
Accumulator
X-80 Drywell Purge 13700 68 0 550 560550 [ Valve A-C
Suction
X-81 Drywell Purge 19000 216 0 550 560550 [ Valve A-C
Exhaust
X-82 FGS-Suction-Spare | 14850 225 -600 150 WeldedCap ACGA
X-90 Spare 20100 46-50 0 400 Welded Cap |E&-A
X-91 Spare 20100 296.5 1000 4006 300 Welded Cap |E&-A
X-92 Spare 46400-14700 45 55 45 42700 400 300 Welded Cap |G-A
-1000
X-93 Spare 14700 135 -500 400 Welded Cap |G-A
X-94 Spare 16400 300 -500 400 Welded Cap E-A
X-95 Spare 9400 45 -400 400 Welded Cap &-A
X-100A RIP Power 13560 5554 55 -1100 450 O-ring B
4640013500
X-100B RIP Power 13500 180 2650 450 O-ring B
4640013500 2725
X-100C RIP Power 13500 180 -6550 450 300 O-ring B
4640013500
X-100D RIP Power 13560 280 0 450 O-ring B
4640013500
X-100E RIP Power 13500 480 284180 |-2650 450 O-ring B
4640013500 -2725
X-100F RIP Power 46400 13500 84 280 2200 450 O-ring B
1350
X-101A LP Power 16400 45 84 45 0 300 450 O-ring B
X-101B LP Power 16400 180 80125 300 450 O-ring B
X101C LP Power 16400 180 4259 300 O-ring B
-1425
X-101D FMCRD Power 49000 26400 2795 279 4250 300 O-ring B
19000 81 -1350

Containment Systems
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Table 6.2-8 Primary Containment Penetration List* (Continued)

Penetration Elevation Azimuth Offset Diameter Barrier
Number Name (mm) (deg) (mm) (mm) Type Testingtt
X-101E FMCRD Power 49000 20400 | 84260.5 -1350 300 O-ring B
19000
X-101F EMCRD Power 19000 279.5260-5 1350 300 O-ring B
-1350
X-101G FMCRD Power 19000 99 4350 300 O-ring B
2040019000 1350
X-101J LP Power 16700 180 5250 300 O-ring B
X-101K LP Power 16400 45 3900 300 O-ring B
X-102A 1&C 16400 45 5145 -1350 300 O-ring B
X-102B 1&C 16400 180 4350 366 450 O-ring B
1425
X-102C 1&C 46400 480220180 |-2650 300 O-ring B
763016400 -2725
X-102D 1&C 16100 280 54280 01350 300 O-ring B
4350016100
X-102E 1&C 19000 99 48099 -1350 300 O-ring B
4350019000
X-102F 1&C 49000 2735 -1350 300 O-ring B
43500719000 |480279.5
X-102G 1&C 13500 180284180 |-4350 300 O-ring B
-1175
X102-H 1&C 13500 180 -5250 300 O-ring B
X102-J 1&C 13500 55 1100 300 O-ring B
X-103A 1&C 16400 45 32340.5 43500 366 150 O-ring B
65006000
X-103B 1&C 146400 480 306211 500 360 150 O-ring B
65006000
X-103C 1&C 46400- 480 243134 |-5250 366 150 O-ring B
76306000
X-103D 1&C 46400 480-138295 26565600 [ 366 150 O-ring B
76306000
X-103E 1&C 146400 45450211 27001350 300 O-ring B
76306000
X-104A FMCRD Position 49000 81 0 300 O-ring B
Indicator 206406019000
X-104B FMCRD Position 49000 260.5 0 300 O-ring B
Indicator 204060179000
X-104C FMCRD Position 20100 99 01350 360 450 O-ring B
Indicator

6.2-42 Containment Systems




Rev. 02

STP 3 & 4 Final Safety Analysis Report

Table 6.2-8 Primary Containment Penetration List* (Continued)

Penetration Elevation Azimuth  Offset Diameter  Barrier
Number Name (mm) (deg) (mm) (mm) Type Testingtt
X-104D FMCRD Position 20100 279.5 01350 300 450 O-ring B
Indicator
X-104E FMCRD Position 49000 9981 081350 300 O-ring B
Indicator 264086179000
X-104F FMCRD Position 49000- 260.5 1350 366 450 O-ring B
Indicator 2640019000
X-104G FMCRD Position 49000 8499 43500 300 O-ring B
Indicator 2040019000
X-104H FMCRD Position 49000 279.5 0 366 450 O-ring B
Indicator 264086179000
X-105A Neutron Detection 20400 81 4350 300 450 O-ring B
4900620100 081350
X-105B Neutron Detection 20406 260.5 4350 300 450 O-ring B
4900020100 43601350
X-105C Neutron Detection 20406 99 5256 6 300 450 O-ring B
4900020100 -1350
X-105D Neutron Detection 20400 279.5 4350 300 450 O-ring B
4900620100 1208
-1350
JeEE MNewiron-Detection 10000 84 —200 450 O-ring B
JBER PMeuiren-Betection 10008 260:5 [} 450 O-ring B
205G plevirer-Petection 10082 29 ) 450 O-—rng B
95 MNewiron-Detection 10000 2705 [} 450 O-ring B
X-106A Div | Instrumentation 4356616400 8445 43761350 300 O-ring B
X-106B Div Il 13500 180 #67125 300 O-ring B
Instrumentation
X-106C Div Il 4350016400 180 ~HE7 300 O-ring B
Instrumentation -6200
X-106D Div IV 4350016100 284280 -43760 300 O-ring B
Instrumentation
X-106F Div NON 16400 180 2725 300 O-ring B
Instrumentation
X-106G Div NON 16400 45 2700 300 O-rin B
Instrumentation
X-106H Div NON 14700 55 1000 300 O-ring B
Instrumentation
X-106J Div NON 20100 260.5 -1350 300 O-rin B
Instrumentation
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Table 6.2-8 Primary Containment Penetration List* (Continued)

Penetration Elevation Azimuth Offset Diameter Barrier
Number Name (mm) (deg) (mm) (mm) Type Testingtt
X-107A Group B Instr 4350016400 284180 4370 300 O-ring B
-4950
X-107B Power and Control 13500 180 4850 450 O-ring B
1425
X-110 FGS-Suetion- Spare 42502 5599 40060 300 O-rirg- B GA
20100 Welded
Cap
X-111 Spare 43500 280260.5 43500 300 O-ring B
4500020100
X-112 Spare 43500 18084279.5 | -52560 300 O-ring B
4960620100
X443 Spare 4350049000 480 264 4350 300 O-ing B
X-130A 1&C 13500 45 0 300 Valve BA
O-dng
X-130B 1&C 13500 212 0 300 Valve BA
O—dng
X-130C I1&C 13500 124 0 300 Valve BA
O-ring
X-130D 1&C 13500 295 0 300 Valve BA
O-dng
X-140A 1&C 1293543500 45 -2500 250300 Valve BA
-27000 O-ring
X-140B I1&C 13500 300 0 300 Valve BA
O-ring
X-141A 1&C 13500 63.5 0 300 Valve BA
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Table 6.2-8 Primary Containment Penetration List* (Continued)

Penetration Elevation Azimuth Offset Diameter Barrier

Number Name (mm) (deg) (mm) (mm) Type Testingtt

X-144B [B-Wal 43500 13500 275275 00 360 300 O-+ing BA

X-141B 1&C Valve

X-142A 1&C 20100 38 0 920 Valve BA
O—dng

X-142B 1&C 20100 244 0 90 Valve BA
O-ring

X-142C 1&C 20100 116 0 90 Valve BA
O-dng

X-142D 1&C 20100 296.5 2000 90 Valve BA
O—dng

X-143A 1&C 14700 45 0 90 Valve BA
O-ring

X-143B 1&C 14700 212 0 90 Valve BA
O-ding

X-143C 1&C 14700 124 0 90 Valve BA
O—dng

X-143D 1&C 14700 300 0 90 Valve BA
O-ring

X-144A 1&C 1270042650 45 0 90 Valve BA
O-ding

X-144B 1&C 1270042650 212 0 920 Valve BA
O—dng

X-144C 1&C 1270042650 124 0 90 Valve BA
O-ring

X-144D 1&C 1270042656 300 0 90 Valve BA
O-ding

X-146A 1&C 19000 38 0 300 Valve BA
O—dng

X-146B 1&C 19000 248 0 300 Valve BA
O-ring

X-146C 1&C 19000 112 0 300 Valve BA
O-ding

X-146D 1&C 19000 296.5 0 300 Valve BA
O—dng

X-147 1&C 20100 248 0 90400 Valve BA
O-ring

X-160 LDS Monitor 20100 4642 0 250 Valve BA
O-ding

X-161A CAMS 1 &C 44700 20100 45 42.75 40000 250 O-ing- BCA
Welded
Cap

X-161B CAMS 1 &C 44700 20100 290 292.5 0 250 O-ing- BCA
Welded
Cap
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Table 6.2-8 Primary Containment Penetration List* (Continued)

Penetration Elevation Azimuth Offset Diameter Barrier

Number Name (mm) (deg) (mm) (mm) Type Testingtt

X-162A GAMSH&C 19000 116 0 250 O-ring- BA
Sample/Return Valve
Drywell Gas

X-162B GAMSH&C 19000 244 0 250 O-ring- BA
Sample/Return Valve
Drywell Gas

X-170 1&C 13400 310 0 200

x4 KCl1&C 44700 16400 5545 4006 300

X-171 -2700 250

X-177 1&C 15900 135 -500 250

O-ring

X-200B Wetwell Spray 8900 258 0 100 Valve A

X-200C Wetwell Spray 900 102 0 100 Valve A

X-201 RHR Pump -7200 36 0 450 Valve A
Suction (A) —F085

X-202 RHR Pump -7200 216 0 450 A
Suction (B) -7085

X-203 RHR Pump -7200 144 0 450 Valve A
Suction (C) 085

X-204 RHR Pump Test (A) 4260800 86 266 85 0 250 Valve A

X-205 RHR Pump Test 4200800 266 265 0 250 Valve A
(B)

X-206 RHR Pump Test 4260800 94 95 0 250 Valve A
(C)

X-210 HPCF Pump -7085 252 0 400 Valve A
Suction (B)

X-211 HPCF Pump -7085 108 0 400 Valve A
Suction (C)

X-213 RCIC Turbine Exhaust | 5860 5848 60 0 550 Valve AC

X-214 RCIC Pump -7050 72 0 200 Valve A
Suction

x215 RCIC-VacuumPump- 2000 Fae) 4] 250 A

X-216 SPCU Pump -7450 283 0 200 Valve A
Suction

X-217 SPCU Return 1700 340 0 250 Valve A

X220 MSPeak-eff 9260 45 2600 250 B

X-240 Wetwell Purge 9200 45 1200 550 500550 Valve AC
Suction
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Table 6.2-8 Primary Containment Penetration List* (Continued)

Penetration Elevation Azimuth  Offset Diameter Barrier
Number Name (mm) (deg) (mm) (mm) Type Testingtt
X-241 Wetwell Purge 9200 230221 0 550 508550 Valve AC
Exhaust
X-242 FGS-Return Spare 1500 225 -1000 150 Welded ACA
Cap
X-250 Spare Breathing Air 8566 45 60 296.5 03000 400 40 200 Valve AC
2640019000
X254 Spare -9006 243 o 406 A
X-252 FGS-Return Spare 1500 50 0 300 Welded BCGA
Cap
*253 Spare 2650 135 4000 306 B
X-254 Spare 2650 225 -1000 300 Welded BA
Cap
X255 Spare 1200 282 0 366 B
*-300A HG 306 134 0 306 O-fing B
X-3668 G #3660 2+ -8 306 O-fing B
X326 HCEl&C -89608900 474 80 90690 O-ring- BA
X-320 Valve
X-321A |&C 205602200 975112 0 300 O-fing- BA
Valve
X-321B 1&C 600602200 262-56248 0 300 O-firg- BA
Valve
X-322A 1&C 400 78 0 90 O-ring- BA
Valve
X-322B 1&C 400 258 0 90 O-Fing- BA
Valve
X-322C 1&C 400 102 0 90 O-fing- BA
Valve
X-322D 1&C 400 282 0 90 O-ring- BA
Valve
X-322E |&C 200601400 94106 0 90 O-ring- BA
Valve
X-322F 1&C 20001400 266282 0 90 O-firg- BA
Valve
X-323A 1&C -5200 30 0 90 Valve BA
O-dng
X-323B 1&C -5200 210 0 90 Valve BA
O—dng
X-323C 1&C -5200-5500 456138 0 920 Valve BA
O-ring
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Table 6.2-8 Primary Containment Penetration List* (Continued)

Penetration Elevation Azimuth Offset Diameter Barrier
Number Name (mm) (deg) (mm) (mm) Type Testingtt
X-323D 1&C -5200 304 0 90 Valve BA
O-dng
X-323E 1&C -7500 100 0 20 Valve BA
O—dng
X-323F 1&C -7500 230 0 920 Valve BA
O-ring
X-331A CAMS Gamma Det. 73609700 3076.5 0 250 O-ring- BCA
Welded
Cap
X-331B CAMS Gamma Det. 73009700 207231 0 250 O-ring- BEA
Welded
Cap
X-332A CAMS Sampling Ret. 89689700 9497 0 300 O-ring- BA
Valve
X-332B CAMS Sampling Ret. 89069700 266261 0 300 O-+iRg- BA
Valve
X-342 | & 500 266 0 90 Valve BA
O-ring
X-600A TIP Drive 45801693 0 -450-700 |56 40 Valve A
X-600B TIP Drive 45801693 0 0 50 40 Valve A
X-600C TIP Drive 45801693 0 450700 50 40 Valve A
X-600D TP-Drive-Purge 45801693 -8 730420 50 40 Valve AA
X-600D TIP Drive Purge
X-700A RIP Purge Water -690-265 180 <728 352615 Valve A
Supply -1750
X-700B RIP Purge Water -590-265 180 ~E48 352515 Valve A
Supply -1610
X-700C RIP Purge Water -690-515 180 —<502 352515 Valve A
Supply -1750
X-700D RIP Purge Water -760-515 180 <728 352615 Valve A
Supply -1610
X-700E RIP Purge Water -760-765 180 ~E48 352515 Valve A
Supply -1610
X-700F RIP Purge Water -#60-265 180 —<502 352515 Valve A
Supply -1470
X-700G RIP Purge Water -930-15 180 1780 3526 15 Valve A
Supply -1330
X-700H RIP Purge Water -930-15 180 ~E48 352515 Valve A
Supply -1470
X-700J RIP Purge Water -4100-15 180 78 352515 Valve A
Supply -1610
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Table 6.2-8 Primary Containment Penetration List* (Continued)

Penetration Elevation Azimuth Offset Diameter Barrier
Number Name (mm) (deg) (mm) (mm) Type Testingtt
X-700K RIP Purge Water -4400-15 180 540 352515 Valve A
Supply -1750
X-710 CRD Insertion 424061285 180 1780 6032 Valve A
(Total 463102 1680
X-740 Spare 25085 180 1849 100 Welded ACGA
1750 Cap
X-750A 1&C (Core Diff Press.) |-256 —960 180 78 4020 O—dng BA
1135 -910 Valve
X-750B I&C (Core Diff Press.) 2508985 180 1549 4020 O-ring BA
1330 Valve
X-750C 1&C (Core Diff Press.) 25061285 180 1549 4020 S-ping BA
910 Valve
X-750D I&C (Core Diff Press.) 250985 180 1788 4020 O-ring BA
1470 Valve
X-751A I&C (RIP Diff Press.) 420985 180 1729 4020 O-ring BA
-1470 Valve
X-751B I&C (RIP Diff Press.) 4201285 180 1548 4020 D-fing BA
910 Valve
X-751C I&C (RIP Diff Press.) 420985 180 1648 4020 O-ring BA
-1330 Valve
X-751D I&C (RIP Diff Press.) 42081135 180 1729 4020 O-ring BA
910 Valve
X-780A Spare 250235 180 <508 4020 Welded B GA
-1190 Cap
X-780B Spare -596235 180 1649 4020 Welded B GA
1190 Cap
X-610 CRD Insertion 42401285 0 1780 6032 Valve A
(Total 482103) 1680
X-620 Low Conductivity -590 —650-700 J 0 <920 #5 6565 A
Drain 1750
X-621 High Conductivity -590 —650-450 ] 0 <020 450 65150 A
Drain 1750
X-650A I&C (Core Diff Press.) 2508985 0 1549 4020 O-ring BA
1330 Valve
X-650B I&C (Core Diff Press.) 25061285 0 G 4020 D-fing BA
910 Valve
X-650C I&C (Core Diff Press.) -250985 0 1788 4020 O-ring BA
1470 Valve
X-650D I&C (Core Diff Press.) -2661135 0 <578 4020 O-ring BA
-910 Valve
X-651A I&C (RIP Diff Press.)  -4201285 0 1548 4020 D-fing BA
910 Valve

Containment Systems 6.2-49




Rev. 02
STP 3 & 4 Final Safety Analysis Report

Table 6.2-8 Primary Containment Penetration List* (Continued)

Penetration Elevation Azimuth Offset Diameter Barrier

Number Name (mm) (deg) (mm) (mm) Type Testingtt

X-651B 1&C (RIP Diff Press.) -4206985 0 ) 4020 O—dng BA
-1330 Valve

X-651C I&C (RIP Diff Press.)  -42081135 0 4780 4920 O-ing BA
910 Valve

X-651D I&C (RIP Diff Press.)  -420985 0 4570 4020 O-ing BA
-1470 Valve

X-680A Spare 25085 0 4500 4920 Welded BA
-1750 Cap

X-680B Spare 250-59085 0 -1430 4020 B
1750
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Table 6.2-9 Secondary Containment Penetration List* (Continued)
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Table 6.2-10 Potential Bypass Leakage Paths

Penetration Diameter Termination  Leakage Potential
Number Name (mm) Region Barriers Bypass Path
X-5 L/D Personnel Hatch 2400/6600 S C/M-J No
4300
X-6 L/D Equipment Hatch 2400/6000 S C/M-J No
4300
X-32BA LPFL (B) RHR (B) 650 S E/C/L No
X-326B LPFL (C) RHR (C) 650 S E/C/L No
X-69 SA 920 E E/D/H No
288 Eepue-Purge-Sustion 550500 E = Mes
See DepvelPorge=dnonst EEQELD E s Mes
X-82 FGS-Suetion Spare 150 S E/C/J No
X-91 Spare 4060 300 P B/A No
X-92 Spare 4060 300 P B/A No
X-94 Spare 400 S B/A No
X-95 Spare 400 S B/A No
X-100C IP Power 450 300 S c/ No
X-100F RIP Power 450 S C/J No
X-101A LP Power 300 450 S ci No
X-101B LP Power 3006 450 S c/ No
X-101J LP Power 300 S C/J No
X-101K LP Power 300 S (674 No
X-102B 1&C 300 450 S c/ No
X-102H 1&C 300 S (074 No
X-102J 1&C 300 S cu No
X-103A 1&C 3060 150 S (O78] No
X-103B & C 366 150 S ci No
X-103C & C 3608 150 S ci No
X-103D 1&C 150 S ci No
X-103E 1&C 300 S (074 No
X-104C FMCRD Pos. Indicator 300 450 S ci No
X-104D FMCRD Pos. Indicator 3006 450 S (O78] No
X-104F FMCRD Pos. Indicator 366 450 S ci No
X-104H FMCRD Pos. Indicator 3060 450 S ci No
X-105A Neutron Detection 300 450 S c/ No
X-105B Neutron Detection 360 450 S ci No
X-105C Neutron Indicator 360 450 S ci No
X-1058D Neutron Indicator 3060 450 S c/ No
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Table 6.2-10 Potential Bypass Leakage Paths

Penetration Diameter Termination Leakage Potential
Number Name (mm) Region Barriers Bypass Path
SHEEE Mewron-ladicater 450 S & e
SBEE Mewrenladicater 452 S () e
285G MNewwron-ladicater 450 S o e
SHOER Mewron-ladicater 450 S & e
X-106A Div | Instrumentation 300 S Cc/J No
X-1068B Div Il Instrumentation 300 S Cc/J No
X-106C Div Il Instrumentation 300 S cu No
X-106D Div 1V Instrumentation 300 S Cc/J No
X-106F Div 1V Instrumentation 300 S Cc/J No
X-106G Div IV Instrumentation 300 S cu No
X-106H Div 1V Instrumentation 300 S Cc/J No
X-106J Div 1V Instrumentation 300 S C/J No
X-107A Group B Instr 300 S (674 No
X-107B Power and Control 300 S Cc/J No
X-110 FGS-Suetion Spare 450300 S E/CIJ No
B Spare =00 R = Hle
X-140A 1&C 360250 S (074 No
X-162A CAMSH&ESample/Return 250 S cu No

Drywell Gas

CAMSH&ESample/Return 250 C/ No

Drywell Gas
X-H4BX- KCl&C 3060300 SS GHCLJ NeNo
141B
XAF2177 1&C 250 S Cu No
X+AX-171 8Gl1&C 300250 SS GHClJ NeNo
X-200AB Wetwell Spray 100 S C/H No
X-2008C Wetwell Spray 100 S C/H No
X220 MSh/Leakage 250 S et e Ne
SHE PolcVeeuwmPore=s 250 S cic e
X-240 Wetwell Purge Suction 550 508550 |E E/C/J Yes
X-241 Wetwell Purge Exhaust 550 8008550 |E E/C/J Yes
X-242 EGS-Sustion Spare 150 S E/C/J No
X-250 SpareBreathing Air 200 PE B/AE/D No
Sened Soare R BIA Ne
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Table 6.2-10 Potential Bypass Leakage Paths (Continued)

Penetration Diameter Termination Leakage Potential
Number Name (mm) Region Barriers Bypass Path
X-252 FEGS-Suetion Spare 450300 S E/C/J No
X253 Spare 360 S B/A Ne
X264X-254  SpareSpare 360300 SS BHABIA NeNo
X255 Spare 360 S B/A Ne
X-300A &G 360 S A Ne
X-300B &G 360 S A Ne
X320X-320 &CI&C 9690 SS SHCI) NeNo
2324 &6 90 S (a8 )
2844 &6 90 S (a8 )
X-610 CRD Insertion (Total 6032 S CM No
402103)
X-620 LCW Drain 7565 S Cc/J No
X-621 HCW Drain 450150 S Cc/J No
X-650A 1&C Core Diff Press. 4020 S cu No
X-650B 1&C Core Diff Press. 4020 S cu No
X-650C 1&C Core Diff Press. 4020 S cu No
X-650D 1&C Core Diff Press. 4020 S cu No
X-651A 1&C RIP Diff Press. 4020 S CM No
X-651B 1&C RIP Diff Press. 4020 S (074} No
X-651C 1&C RIP Diff Press. 4020 S (074} No
X-651D 1&C RIP Diff Press. 4020 S (074} No
X-660A600A TIP Drive 5040 S (074} No
X-660B600B TIP Drive 5040 S (074} No
X-6606600C TIP Drive 5040 S (074} No
X-660D600D TIP Drive Purge 5040 S (074} No
X-660D HP-Brive-Rurge 50 S S Ne
X-680A Spare 4020 S C/K No
X-680B Spare 4020 S C/K No
X-700A RIP Purge Water Supply |35 2515 S C/H No
X-700B RIP Purge Water Supply |35 2515 S C/H No
X-700C RIP Purge Water Supply |35 2515 S C/H No
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Table 6.2-10 Potential Bypass Leakage Paths (Continued)

Penetration Diameter Termination Leakage Potential
Number Name (mm) Region Barriers Bypass Path
X-700D RIP Purge Water Supply |35 2515 S C/H No
X-700E RIP Purge Water Supply |35 2515 S C/H No
X-700F RIP Purge Water Supply |35 2515 S C/H No
X-700G RIP Purge Water Supply |35 2515 S C/H No
X-700H RIP Purge Water Supply |35 2515 S C/H No
X-700J RIP Purge Water Supply |35 2515 S C/H No
X-700K RIP Purge Water Supply |35 2515 S C/H No
X-710 CRD Insertion (Total 102) 32 S C/L No
X-740 Spare 100 S B/A No
X-750A 1&C (Core Diff Press.) 48020 S C/J No
X-750B 1&C (Core Diff Press.) 48020 S C/J No
X-750C 1&C (Core Diff Press.) 48020 S C/J No
X-750D 1&C (Core Diff Press.) 48020 S C/J No
X-751A 1&C (RIP Diff Press.) 18020 S (074} No
X-751B 1&C (RIP Diff Press.) 18020 S (074} No
X-751C 1&C (RIP Diff Press.) 18020 S (074} No
X-751D 1&C (RIP Diff Press.) 18020 S (074} No
X-780A Spare 18020 S B/A No
X-780B Spare 18020 S B/A No
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Figure 6.2-2 FeedwatertineBreak—RP\V-SideBrealAreaNot Used
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Figure 6.2-5 ewerlmpel il Tropaiop Pepennioae for iace]
AsstmptienMersusAetual-Casel ol Used
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Figure 6.2-10 MSLB-Areaas-aFunetionefFimeNot Used
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Figure 6.2-11 Feedwater-Speecific-Enthalpy-as-a-Funetion-efHntegrated
FeedwaterFHew-MassNot Used

6.2-64 Containment Systems




SwojsAS Juswureuo)

69-2°9

T
o
=
g
S
@
0
g
o

Dryw ell Pressure

— — —=Wetwell Pressure

20

Time (sec)

Figure 6.2-12 Pressure Time History for MSLB wi j

Level Beaches—thelain-Steamfloz=le

20 "3y



99-2°9

Swo}sAS juswureuod

Temperature (C)

200 -

180 A

160 A

RN RN A

o N D

o o (@]
| | |

(0]
o
|

60
40 -

20 A

Dryw ell Temperature

— — — = Suppression Pool Temperature

e — e ——— T —
—— e —

Time (sec)

Figure 6.2-13 Temperature Time History for MSL B-with-Fwe-Phase Blowdewn-Starting-When

the-RPV-Collapsedi-evel-Reaches-the-Main-Steam-Nozzle-at2-Seconds

40

20 "3y



Rev. 02
STP 3 & 4 Final Safety Analysis Report

Figure 6.2-14 PressureTimeRisterferMSl B withTrvePhaseBlowdewwsa
Startingat-One-SeeendNot Used
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Figure 6.2-15 TemperaiieTimelistern~feorMSBwithTrePhase Blowdeyvs
Startingat-One-SeeendNot Used
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Figures 6.2-38, 6.2-39, and 6.2-40 are revised and are located in Chapter 21:

Figure 6.2-38 Plant Requirements, Group Classification and Containment Isolation
Diagram (Sheets 1 - 2)

STD DEP T1 2.4-3

The aIternate RCIC de3|gn ellmlnates the barometrlc condenser and dlscharge piping
to the containment.

STD DEP T1 2.14-1

with NRC rules and regulations.

STD DEP 9.3-2

This departure addsa-rewuses an existing spare containment penetration for the
Breathing Air System. The breathing air line has a ekeckmanually operated valve
inside the containment and a manually operated valve outside containment which will
be closed during normal operation.

Ei 6.2 39 2 herieC IS PEID-(SH 3
sHebEre21

Figure 6.2-40 Flammability-Gentrel-SystemP&ID{Sheets4+—2)Not Used
STD DEP T1 2.14-1

ELmﬂaﬂeﬂ—Rewsfen—Féated—SeptembeFEOG?— The FCS is ellmlnated in accordance

with NRC rules and requlations.
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Figure 6.2-41 oger—oF

j ; Not Used
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