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'he Reference provided draft SYSTEM B804 Certified Design
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1.3.6

CORE SUPPORT AND REACTOR VESSEL INTERNAL
STRUCTURES

Design Description

The Reactor Vessel Core Support Structures are safety related systems consisting of
the Core Support Barrel assembly and Upper Guide Structure assemblies. The core
support structures support the fuel assemblies and provide a flow path within the
Reactor Pressure Vessel.

Resctor Vessel Internal Structures are all structures within the reactor pressure vessel
except the Core Support Structures, fuel, control eclement assemblies and
instrumentation.

The Core Support Barrel (CSB) assembly is suspended from the reactor vessel flange.
The CSB assembly provides support and location positioning for the fuel assembly
lower end fittings. The CSB assembly contains internal structures that provide an
instrumentation guide path (rom the lower vessel and hydraulic flow paths through
the vessel from the inlet nozzles 1o the upper end of the fuel assemblics.

The Upper Guide Structure (UGS) assembly is supported from the CSB upper flange
and extends into the CSB assembly to engage the top of the fuel assemblies. The
UGS assembly provides an insertion path for the control elewent assemblics. The
UGS assembly contains internal structures which provide a guide path and lateral
support for the upper portion of the control element assemblies and extension shafts
in the reactor vessel upper plenum region. The UGS assembly also provides guide
paths for heated junction thermocouple assemblies.

A general conceptual illustration of both structures is shown in Figure 1.3.6-1.
The Core Support Barrel and Upper Guide Structure assemblies are fabricated in
accordance with ASME Code Class NF requirements and the Seismic Category |

classification,

The Reactor Vessel Core support structures and internal structures withstand the
effects of flow induced vibration.

Inspections, Tests, Analyses and Acceptance Criteria

Table 1.3.6-1 specifies the inspections, tosts, analyses and associated acceptance
criteria for the Core Support and Reactor Vessel Internal Structures.

- l - Ol°28093




Tests will be performed to subject
the Reactor Vessel Core Sapport
Structure to flow induced
vibration. Visnal imspection will be
performed on the Reactor Vessel
Core Support Structure.
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1.3.6

CORE SUPPORT AND REACTOR VESSEL INTERNAL
STRUCTURES ITAAC

SUPPORTIVE INFORMATION

The supnorting material would include a description of the CVAP Program which
demonstrates compliance with Regulatory Guide 1.20 for a non-prototype Category
[ program

See CESSAR-DC Sections 3.9.24 and 393

Relationship of CS and RVIS ITAAC to the Safety Analysis

None

Relationship of CS and RVIS ITAAC 10 PRA

None

CESSAR-DC Chapter 14 Tests Applicable to CS and RVIS ITAAC

None

¢G1-29-93
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1.3.7

IN-CORE INSTRUMENT GUIDE TUBES

Design Description

The In-core Instrument guide tubes, supports, seal housing and seal table are
classified as safety related. A general conceptual illustration of the ICI guide tubes,
scal housing, supports and seal table is shown in Figure 1.3.7-1.

The in-core instrument (ICI) guide tubes serve as a guide path and provide support
for the self-powered in-core detector assemblies. The ICI guide tubes connect to the
bottom of the reactor vessel and terminate in a seal housing assembly, located a. the
seal table. The reactor coolant pressure boundaries for the guide tubes and scal
housings are along their entire length. Pressure retaining seals are installed between
the seal housing and the in-core instrument, at the seal housing.

The ICI supports support the ICI guide tubes while also providing tube o tube
spacing. The seal table supports the guide tubing and seals the ICI chase from water
ingress during refueling.

The ICI guide tubes and seal housing are constructed in accordance with ASME
Code, Section III, Class 1 requirements. The ICI supports and seal table are

constructed in accordance with ASME Code, Section III, Class 1 requirements,
Components designated as ASME Code Class (x) are classified Seismic Category 1.

Inspection, Test, Analyses and Acceptances Criteria

Table 1.3.7-1 specifies the inspections, tests, analyses and associated acceptance
criteria for the ICI guide tubes.
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144

1.44

CONTROL ELEMENT DRIVE MECHANISM PRESSURE
BOUNDARY

Design Description

The Control Element Drive Mechanism (CEDM) pressure housings are part of the
reactor coolant system pressure boundary and are therefore, safety related.

The CEDM pressure housings are mounted on nozzles located at the top of the
reactor vessel closure head. They consist of an upper pressure housing and © motor
housing. A general conceptual illustration of the CEDM pressure boundary is shown
in Figure 1.4.4-1,

These CEDM housings are fabricated in accordance with ASME Code, Section III,
Class 1 for vessels and are classified Seismic Category L

The materials in contact with the reactor coolant used in the CEDM are corrosion
resistant. Pressure boundary components meet the requirements of Sections IT, 111
and IX of the ASME Boiler and Pressure Vessel Code and Code Case N-4-11 (for
the motor housing assembly).

Inspections, Tests, /unalyses and Acceptance Criteria

Table 1.4.4-1 specifies the inspections, tests, analyses and associated acceptance
criteria for the Control Element Drive Mechanism pressure housings.
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shown in Figure 144-1

The CEDM pressure retaining
components retain their
pressures that will be

A pressure test will be
conducted as required by
the ASME Code.

L

The as-buiit configuration of the
CEDM s m accordance witk
Figure 1.4.4-1, for the
components and equipment

shown.

The pressure retaining
components of the CEDMs meet
the ASME Code specified physical
examination criteria for ASME
Code Section I, Class 1 wvessel
requirements.

01-29-93



g T
UPPER PRESSURE ~
HOUSING ASSY.

MOTOR HOUSING ;
ASSEMBLY

- CEDM NOZZLE

il

FIGURE 1.4.4-1
CONTROL ELEMENT DRIVE MECHANISM
PRESSURE BOUNDARY



SYSTEM 80 +™

1.4.4 CONTROL ELEMENT DRIVE MECHANISM PRESSURE
BOUNDARY ITAAC

SUPPORTIVE INFORMATION
1. Amplifying Information
CESSAR-DC Section 4.5.1

2. Relationship of CEDM PRESSURE BOUNDARY ITAAC to the Safery Analysis

None

Nona

4 CESSAR.DC Chapter 14 Teats Applicable to NUCLEAR DESIGN ITAAC
See CESSAR-DC Section 14.2.12.1.37
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1.6.2

1.6.2

SAFETY DEPRESSURIZATION SYSTEM

Design Description

The safety depressurization system (SDS) is a safety-related system composed of two
subsystems. The reactor coolant gas vent subsystem (RCGVS) provides a means to
vent non-condensible gases from the pressurizer (PZR) and the reactor vessel (RV).
The rapid depressurization subsystem (RDS) provides a means to rapidly depressurize
the RCS by venting the PZR.

The SDS consists of two separate redundant rapid depressurizats .z pijing trains from
the pressurizer to the in-containment refueling water storage tank (IR WST), and two
reactor coolant gas vent piping trains, one from the pressurizer to the reactor drain
tank (RDT) and one irom the RV to the RDT or IRWST. The RCGVS trains each
have parallel branch lines with isolation valves. Figure 1.6.2-1 shows a simplified
system configuration.

The RCGVS venting capacity is at least one-half of the RCS volume in one hour.

The SDS is built to the ASME Code Section IIT Class requirements shown on Figure
1.6.2-1. Components, piping and supports classificd as ASME Code Class 1 or 2 are
Seismic Category 1. Equipment that is designated as safety-related is qualified for the
environments where located.

Safety-related SDS valves for each division of the SDS are powered from their
respective Classs 1E buses. A single failure will not prevent venting or rapid
depressurizing of the RCS, nor prevent isolating a vent or rapid depressurization path.
SDS iastrumentation indications and alarms shown on Figure 1.6.2-1 are provided in

the control room. Controls are available in the control room to open and close SDS
power-operated valves.

Inspections, Tests, Analyses and Acceptance Criteria

Table 1.6.2-1 specifies the inspections, tests, analyses and associated acceplance
criteria for the SDS.
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1.6.2

A basic configuration of the SDS is
shown in Figure 1.62-1

ASME Code portions of the SDS
pressures that will be experienced

The SDS provides means to vent
non-condensible  gases from the
RV and PZR.

The total SDS reactor coolant gas
venting capacity is equal to or
greater than one haf of the RCS
volume in one hour.

Visual imnspections of the as-built
SDS comfiguration will be conduct-
ed.

A pressure test will be conducted
on those portions of the SDS re-
quired to be pressure tested by the
ASME Code.

Tests to determine reactor coolant

cach RCGVS flow path will be

results to a RCS starting pressure.
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1.62

Safety-related SDSvalves described
in the Design Description for euch
division of the SDS are powered
from their respective Class 1E
busses. A single failure will not
prevent venting or rapid
depressurizing the RCS, nor
prevent isolating a vemt or rapid
depressurization  path.

SDS instrumentation  indications
and alarms shown on Figure 162-
1 are available in the Control
Room. Controls are available i
the control room for SDS remote-
operated valves.

Inspection of the Control Room for
the availability of instrumentation
adlae'ms andahtnstdcntﬁed n

5.a)

b)

The RCGVS reactor vessei vent

valves are powered from separate
Class 1E power system buses.

The RCGVS pressarizer vent
valves are powered from separate
Class 1E power busses.

The RDS vaives in a RDS finc are
powered from different Class 1E
power buses than other RDS lines.

and alarms shown on Figure 162-
1 exists or can be retieved m the
Control Room. SDS valves can be
opened and dosed from the
Control Room.
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SAFETY DEPRESSURIZATION SYSTEM ITAAC

1.6.2

1.6.2

SUPPORTIVE INFORMATION

Amplifying lof .
SDS Description: CESSAR-DC Section 6.7

2)

3)

4)

5)

6)

7
8)

9)

10)

The RCGVS has vent valves to vent the pressurizer and the head of the
reactor vessel,

The vent paths from the pressurizer and reactor vessel discharge to the
reactor drain tank.

The vent valves are arranged so that a single failure will not prevent venting
of the pressurizer or the reactor vessel.

The vent valves are powered from the Class 1E power system.

Venting of the pressurizer and the reactor vessel can be initiated from the
control room.

The Rapid Depressurization System (RDS) or Bleed System has two separate
and redundant trains.

Euch train of the RDS has two bleed valves in series.
The bleed valves are powered from separate Class 1E buses.

The RDS discharges to the In-Containment Refueling Water Storage Tank
(IRWST).

The RDS is manually initiated from the control room.

CESSAR:-DC Chapter 14 Tests Applicable to SDS ITAAC
Test Description: CESSAR-DC Section 14.2.12.1.39

~1- 01-30-93
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L.6.5

1.6.5

SAFETY INJECTION SYSTEM

Design Description

The safety injection system (SIS) is a safety-related system which injects borated water
into the reactor vessel to provide core cooling and reactivity control in response to
a loss-of-coolant-accident (LOCA) and other events which reduce RCS coolant
inventory.

The SIS consists of active and passive injection subsystems, in iwo separate divisions.
The active portion of the SIS consists of four mechanically separated trains, cach
consisting of a safety injection (SI) pump and associated valves. Each SI pump is
provided with a separate suctioi line from the in-containment refueling water storage
tank (IRWST) and a separate discharge line to a direct vessel injection (DVI) nozzle
on the reactor vessel. The passive portion consists of four identical pressurized safety
injection tanks (SITs), described below. Each SIT discharge line is connected to its
associated SI pump discharge line. Figure 1.6.5-1 shows basic system components and
their configuration.

The SIS is automatically initiated by a safety injection actuation signal (SIAS). An
SIAS starts all four SI pumps and opens all four SI header isolation valves. The SIS
can also be manually initiated from the Control Room. SIS indications are provided
in the control room to monitor system actuation and operation. Long-term cooling
for LOCAs is accomplished by manually realigning the SI pumps for simultancous hot
leg injection and DVI nozzle injection.

The SITs contain borated water pressurized by a nitrogen cover gas. When RCS
pressure falls below SIT pressure, water flows from the SIT into the reactor vessel.
A remotely operated isolation valve in each SIT discharge line is administratively
controlled open. Each SIT isolation valve receives an open signal upon a SIAS. Two
remotely operated vent valves are connected to each SIT to lower SIT pressure.

The SIS fluid volumes, flow rates and delivery times provide the SIS with the capacity
to deliver coolant to the reactor vessel to cool the core during design basis events.
The SIS arrangement provides net positive suction head (NPSH) greater than the
pump’s required NPSH for the expected fluid temperature conditions during SIS
operation. Each SIS pump has a minimum flow recirculation line to the IRWST.

Each SIS division is powered from its associated Class 1E bus.
Power is supplied to the SIS hot leg injection valves such that a single electrical

failure cannot cause spurious initiation of hot leg injection flow, nor can a single
electrical failure prevent initiation of flow through at least one hot leg injection line.

s8s 1-30-93
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l.“s

The SIS is built to the ASME Code Section 111 (ASME Code) requirements shown
in Figure 1.6.5-1. Components, piping and supports classified as ASME Code Class
1, 2, or 3 are Seismic Category L.

SIS equipment that is designated as safety-related is qualified for the environment
where located.

Outside of containment, piping trains and containment penctrations for redundant SIS
lines (IRWST to pump suction, pump discharge to RCS, SIT discharge 1o RCS) are
physically sepurated.

The SIS permits system testing at design flow during reactor power operation.
Inspections, Tests, Analyses, and Acceptance Criteria

Table 1.6.5-1 specifies the inspections, tests, analyses and associated acceptance
criteria for the SIS,

2~ 1-30-93



3.a)

b)

1.65

A basic coafiguration for the
safety imjection system (SIS) is
shown in Figure 1.65-1.

The ASME Code portions of the

3.a)

.

A pressure test will be conducted
on those portions of the SIS
required to be hyrdestatically
tested by the ASME Code.

2

3a)

b)

1-30-93
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5. SIS fluid volumes, flow rates and
delivery times provides ihe SIS
with the capacity to deliver ceoolant
to the reactor wvessel to cool the
core during design basis events.

1.6.5

b)

d)

will be a)
wili be

results from the test conditions to
the design conditions.

SIS testing will be performed using b)
a simulated safety injection 2ot
uation signal.

Class 1E bus.

The SIS pump coetrs! arcuits and
electrically powered valves for a
given train are powered from tpe
seme Class 1E bus which prowides
motive power to the purp motor.

The two SIS pumps in cach division
are cooled by the associated CCWS
iviss

Each SI Jivision has a puap-
developed pressure differential  of
1600 to 2040 psid at the vendor’s
mjects 980 to 1232 gpm of borated
water mic the reacior vessel ai

atmospheric pressure.

The SIS imitiates and begins to
deliver flow to the reactor vessel
within 40 seconds following reccipt
of a SIAS.
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the STis pressurized and the RCS

depressurized.  Analysis will be K of the discharge line from the
performed to comvert the test SIT to the reactor vessel = [later]
results from {he test conditions to (based onm a cross-sectional area of
d) Tests will be performed with the d) The SIS imjecis 980 to 1232 gpm
system manually aligned for through a hot leg imjection line
simultancous DVI and hot leg with the RCS at 0 psig by manually
injection. realigning ome or more Si pumps
for hot leg injection.

6. Available NPSH meets or exceeds 6. Tests to measure SIS pump suction 6. Minimum pump NPSH available, as
required pump NPSH for con- pressure will be performed. An determined by the analysis,
ditions under which the pump must analysis to determine  NPSH exceeds the pump vendor’s NPSH
operate. availabie tc each SI pump will be requirements.

prepared based on as-built data

7.  Outside of containment, piping 7. Walkdown inspections will bhe 7 Outside contamment, four guad-
trains and containment penetrations performed to  venfy  physical rant building walls separate the SIS
for redundant SIS lines (IRWST to scparation of piping trains and pping trains and piping lnes
pump suction, pump discharge to containment penetrations for the (IRWST o pump suction, pump
RCS, and SIT discharge to RCS) SIS redundant limes (IRWST to discharge to RCS, and SIT ds
are physically separated. pump suction, pump discharge to charge to RCS) Contamnment

RCS, and SIT discharge to RCS). penctvations of a SIS train are not
located m the same quadrant as any
other SIS tram.
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Each SIS pump has a minimum

rate
meets of exceeds the pump
v sdor’s regrirements.

the

o

flow recirculation path
IRWST.

The safety imjection tanks can be

depressurized by venting.
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ll6.s

165

SAFETY INJECTION SYSTEM ITAAC
SUPPORTIVE INFORMATION

Amplifving Informati

The ITAAC test to confirm SIS actuation on a SIAS will be conducted with the SIS
in the normal standby lineup, except that the four SIT isolation valves will be closed
prior to generating a manual SIAS. The test may be conducted by sequentially testing
individual component actuation when the SIAS output relays are energized (i.e., the
signal and/or power leads to the other components may be lifted).

The ITAAC test to determine system flow will be conducted by operating one SI
pump at a time. Each pump will be tested in two flow configurations: First, flow will
be aligned to the IRWST through the recirculation line and the associated SI header
isolation and hot leg injection valves will be shut. Second, flow will be aligned to the
reactor vessel with the vessel head removed and the hot leg injection valves shut. For
both tests, the minimum flow line will be ocpen. The analysis Lo convert the test
results will correct for inaccuracy of the instruments used to measure flow, and the
difference between reactor vessel backpressure during the test and atmospheric
pressure.

The ITAAC test to confirm SIT aischarge to the reactor vessel will be conducted for
cach SIT. The SIT will be pressurized to at least ___ psi greater than reactor vessel
pressure. The associated SIT isolation valve will be opened and the time to discharge
the contents of the SIT to the reactor vessel will be measured. The rate of SIT
discharge and the pressure differential between the SIT and the reactor vessel will be
used in an analysis to calculate the effective flow resistance of the line between the
SIT and RV then convert the results to the K-factor assumed in the safety analysis.

The ITAAC to confirm SIS component arrangement and sizing wili include the
following: a) IRWST volume above the SI pump suction penetrations in containment
is not less than 495,000 gallons; b) SIT internal volume is not less than 2406 cubic
fect per tank; ¢) SIT discharge nozzle outlet elevation above the reactor vessel direct
vessel injection nozzle centerline is 0 to 25 feet.

The ITAAC to confirm hot leg injection flow rate will be conducted for the two Sl
pumps which can inject to the hot leg.

The ITAAC w confirm adequate pump NPSH will include a test with the following
conditions: suction will be taken from the IRWST (with the containment spray pump
which shares the suction line with the SI pumps also running, recirculating to the
IRWST). Correct the measured suction head for the IRWST minimum level and the
maximum IRWST fluid temperature following a design basis event, and containment
at atmospheric pressure.
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The ITAAC for S1 pump minimum flow will include a test of operation at minimum
flow until the temperature of the recirculation fluid stabilizes.

See CESSAR-DC Section 6.3 for a discussion of the SIS.
2. Relationship of SIS ITAAC to the Safety Analysis

1. Basis Flow rate to a reactor vessel direct vessel injection nozzle from one
SI pump, with RCS at 0 psig = 980 gpm to 1232 gpm.

ITAAC: ITAAC 5 confirms the safety injection flow rate with the RCS at 0
psig.

2 Basis: Each SI division has a pump-developed differential pressure of 1600
to 2040 psid at the pump vendor's specified minimum recirculation flow ¢ e,

ITAAC: ITAAC 5 confirms the differential pressure developed by each SI
pump at minimum rec rculation flow.

3 Basis: Maximum delay time for safety injection actuation following SIAS =
40 seconds.

ITAAC: ITAAC $ confirms the safety injection actuation time.
4. Basis: Total number of safety injection tanks = 4.
ITAAC: ITAAC 1 confirms the SIS configuration with 4 SITs.

5. Basis: SIT discharge line K factor to Reactor Vessel = 4.5 to 30 (based on
a reference area of 0.6827 square feet),

ITAAC: ITAAC 5 confirms the K factor of the SIT discharge line to the
reactor vessel.

3. Relationship of SIS ITAAC 1o PRA

1) The Safety Injection Systewn (SIS) has four redundant trains arranged in two
independent divisions.

2) The two SIS divisions are completely physically separated from each other
outside containment.

3) Each SIS train consists of one SIS pump and its associated valves, piping, and
instrumentation.

165 “2- 01-30-93



1.6.5

4)

5)
6)

7

8)

9)

10)

11)

Each SIS division receives Class 1E power from the Class 1E bus for that
division.

Each SIS pump motor receives Class 1E power from a separate Class 1E bus.

The SIS pump control circuits for a given train are powered from the Class
1E bus associated with the Class 1E bus which provides motive power to the
pump motor.

The motor operated valves associated with a given SIS train receive Class 1E
power from Motor Control Centers powered from the Class 1E bus which
provides power to the SIS pump motor n that train.

Each SIS pump train has an independent suction line connection to the
IRWST.

The two SIS pumps in each division are cooled by the associated CCWS
division.

The Engineered Safety Features Actuation System (ESFAS) sends a Safety
Injection Actuation Signal (SIAS) to start the SIS pumps and open the SIS
valves.

Installed instrumentation provides the capability to monitor the performance
of the system and the major components from the control room.

CESSAR:-DC Chapter 14 Tests Applicable to SIS TTAAC
See CESSAR-DC Section 14.2.12.1.22, .23, 61.
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1.6.6

1-6-6

CONTAINMENT ISOLATION SYSTEM

Design Description

The Containment Isolation System is a safety-related system that provides the means
to close valves in fluid system piping that passes through Containment penetrations.

The Containment Isolation System provides a double barrier at the containment
penetrations.

Those valves required to close for containment integrity following a design basis event
are closed automatically by an engineered safety features (ESF) actuation signal.

Fluid system lines which must remain open subsequent to a design basis event do not
have containment isolation valves that are automatically closed by an ESF actuation
signal. Each of these penetrations has & minimum of one manual remotely operated
isolation valve outside containment.

Valves that receive an ESF actuation signal close within the time allocated to the
function performed.

Redundant containment isolation devices which require electrical power are provided
electrical power from different Class 1E buses. Redundant containment isolation
device controls which require electrical power receive power from different Class 1E
buses. Pneumatic valve operators for containment isolation valves have a failure
position assigned by their required safety function.

A means to leak test containment is provided. The containment pressurization
penetration used for leak rate testing consists of an inside containment blind flange
and an outside containment manual isolation valve.

Containment isolation valves perform their safety related function in the
environmental conditions in the areas in which they are located. Containment
isolation valves and interconnecting piping are designed and constructed to ASME
Code Class 2 and Seismic Category | requirements.

Isolation valves inside the containment are located between the crane wall and the
inside containment wall. Structural steel and/or concrete structures or walls are
provided as barriers for containment isolation devices outside containment.

The isolation arrangement of the fuel transfer tube consists of a transfer tube closure

and a blind flange enclosing the transfer tube. The transfer tube closure and the
blind flange provide the containment boundary.

ok 02-01-93
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1-6-6

The equipment hatch has a double seal arrangement which provides the containment
boundary.

Electrical penetrations consist of sealed electrical penctration assemblies. Electrical
penetrations are tested when containment is pressurized.

Instrumentation and control sensing lines which penetrate the containment are
provided with containment isolation provisions.

Remotely operated containment isolation valves can be controlled and have position
indication available in the Control Room.

Inspections, Tests, Analyses and Acceptance Criteria

Table 1.6.6-1 specifies the inspections, tests, and/or associated acceptance criteria of
the Containment Isolation System.

«2- 02-01-93
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a)

b)

1-6-6

An inspection of as-built 3
interconnecting  piping will be
performed. a)

b)

)

esting of the closure times of 4.
actuated containment

valves will be performed
actual or simulated ESF

; onal

i
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7.a)

1-6-6

7.a)

b)

Testing will be conducted to simu-
iate loss of pnenmatic conditions to
observe the response of valves
having an instrument air supply.

ment isolation valves and inter-
connecting piping will be per-
formed.

7.a)

b)

pmnu)vetolshis*

The Certified Design Commitment
15 met.

The pressure retaming components
of the Contanment Isolation Svs-
tem meet the ASME Code specified
physical examination criteria for
ASME Code Class 2 components.

The results of the pressure test of
ASME code portiens of the CIS
conform with the requirements in
the ASME Code Section Il
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CONTAINMENT ISOLATION SYSTEM

TABLE 1.6.6-1 {(Continued)

Inspections, Tests, Analyses, and Acceptance Criteria

Isclation wvalves msde the com
tainment are located between the
cranc wah and the msade com
taimnment wall

Structural steel and/or concrelc
structures or walls are prowded as
barriers for contamment solation

devices outside contamment

The isolation arrangement of the
fuel transfer tube comssts of a
transfer tube dosure and a bhnd
flange cnclosing the treusfer tube

The equipment hatch has a doubie
seal arrangement whick provides

the comtainment boundary

penctrations «c.osst of
penuir 31100

F -:(“:‘Hukai
electrical

: -
scalecd

assembbes

Instrumentat on  and control sepsing
hnes which penctrate the contamn
ment are provieed with contam
ment wsolaBion  provisions

Inspections, Tests, Analyses

A.a mspechion of as-built o

tainment solaton valves and mter

conneciing pipmmg wall be per
formed
An mspoction f asdbult com

tainment solatijon valves and mter

copneciing piping will be pe

formed
An mspection of the as-bwilt fuel
transier tube compovoats wall be

performed

An mspection of the asbult

equipment hatch componcats wall

be perform-d

An mspection of the as-bmlt cles
trical pemetrations wall be per

formed

An mspection of the as-bwmit =
e

strumesniatvon  and c atrol sensng
Ene penctrations will bz per

formed

Acceptance Criteria

The Certibed Design Commument

s met

Structural  stcel DnCT P
structures or walls ¥s barricrs
for costasnmoend ISodat v ie
outsade contamment

The '3{' .’.'ar:-dnt,' tuthw ORsasd s o 2
ransfer tabe cdosure a
bhnd flange

T oressure scals are provide »
rack compment hatch

Ga w double o-rmg scak
~lectrnical penctratem  asscemibhes are
msiailed

Instrumentation and cosirol sen-mg
honcs winch penetr n ot 2
mcnt Bnawe - mnsmam ’ Y

ranatyon dewices  mstalled
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CONTAINMENT ISOLATION SYSTEM ITAAC
SUPPORTIVE INFORMATION
Amplifving Informati

Amplifying information on acceptance testing for containment isolation valves and
actuators is provided in CESSAR-DC Table 6.2.4-1, Containment isolation valve
arrangements are presented in more detail in CESSAR-DC Figure 6.2.4-1.

Relationship of Containment Isolation ITAAC 10 the Safety Analysis

Although the safety analyses described in CESSAR-DC Chapter 15 make na direct
reference to the Containment Isolation System, system function is an integral part of
the SYSTEM 80+ ™ engineered safety features described in CESSAR-DC Chapter
6. The Containment Isolation System provides the means of isolating fluid systems
that pass through containment penetrations such that any radioactivity that may be
released into the containment following a postulated design basis accident wil! be
confined. The safety related functions of the Containment Isolation Systein are fuliy
described in CESSAR-DC Section 6.2.4; the safety evaluation of the system is
presented in CESSAR-DC Section 6.2.4.3.

Relationship of Containment Isolation ITAAC to PRA

Containment Isolation System configuration is as identified in CESSAR-DC Table
6.2.4-1, including signal, normal valve position, and fail position. Assume leak
tightness of clectrical penetrations will be at least as good as current industry
clectrical penetrations. For all penetrations, the sealant material will be chosen to
have good high temperature stability. Assume containment equipment hatch,
personnel airlocks, and fuel transfer tube flange will be of the seal-under-pressure
design.

CESSAR-DC Chapiet 14 Tests Applicable o SSWS ITAAC

The following pre-operational tests are required ot the Containment Isolation System:
Test Description CESSAR:DC Section
Containment Isolation Valves (CIVs) Test 14.2.12.1.135

Containment isolation valves are tested for leakage in accordance with 10 CFR Part
50, Appendix J. This test is designed to verify that the measured leakage through
each containment penetretion isolation valve, when summed with the total of all other
Type B and C Leak Rate Tests, is within the limits stated in the Technical
Specifications. In addition, each containment isolation valve test leakage is compared

- 020193
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against the leakage acceptance criteria for the particular valve, which is based on
valve seat diameter in accordance with ASME Code OM Part 10,

In addition, each Containment Isolation Valve test leakage is compared against the
leakage acceptance criteria for the particular valve, which is based on valve seat
diameter in accordance with ASME Code OM Part 10.

Containment Isolation Valves Test 14.2.12.1.140
Thie test is designed (o demonstrate that containment isolation valves can be operated
manually and operate in response to automatic actuation, to verify that upon loss of

actuating power, the valves fail as designed, and to verify that all valves operate in less
than the time specified in the plant technical specification.

«2- 020193
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CONTAINMENT SPRAY SYSTEM

Design Description

L

Ihe Containment Spray System (LC55) 18 a etyv-related svstem which removes heat

and iodine from the containment atmosphere and transters the heat (o the component

cooling waler system following events which increase containment temperature andd
pressure. The CSS can also remove heat from the in<containment relueling watet
storage tank (IRWST). The CSS has two separate and redundant divisions. Eacl
CSS division has the heat removal capacity to cool and depressurize the containment

imosphere, such that containment d s'En lemperature and pressure are not exceeded

1
!

following a loss of coolant accident or main steam line br nk

Each CSS division has a CSS pump, a CSS heat exchanger, valves, and connecting

piping Figure 1.6.7-1 shows a M-m[:han system conliguration

(e CSS is built to the ASME Code Section I class requirements shown on Figure
1.6.7-1. Components, piping, and supports classilied as ASME Code Class 2 are
Scismic Category 1. Equipment that is designated as safety-related is qualified for the

environments where located

CSS instrumentation indications and alarms shown on Figure 1.6.7-1 are available in
the control room. The CSS pumps are started upon receipt ol a salety injection
actuation signal (SIAS). The solation valve to the CSS spray header and nozzles 1s
opened upon receipt of a containment spray actuation signal (CSAS). Controls are
available in the control room to start and stop the CSS pumps and open and close the
remote-operated valves shown on Figure 1.6.7-1. Flow to the spray nozzies beging
within [later] seconds alter receipt of a CSAS

he CSS header isolation valves are capable of opening against a dilierential pressur
at least equal to the maximum CSS pump discharge pressure, Wat or is supplied (0
cach CSS pump at a pressure greater than the net positive suction head (NPSH)
required

I'he CSS pump and the Shutdown Cooling System (SCS) purmp in a division are
connected by piping and valves such that one pump ca perform the other's funclion
I'he piping and valves in the CSS/SCS purip suction cross-connect ling permit (low
in 2ither direction

aalctyvaeimed CSS components for cach division are POWETT d trom their respective

Class 1E bus

o 01-30-93
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A flow recirculation line around each CSS pump provides a minimum flow
recirculation path. A piping line from downstream of the heat exchangers to the
IRWST allows testing of the pumps at design flow during plant operation. The CSS
limits maximum flow in each division.

Outside containment, the two mechanical divisions of the CSS are separated by the
divisional barrier wall.

Inspections, Tests, Analyses and Acceptance Criteria

Table 1.6.7-1 specifies the inspections, tests, analyses and associated acceptance
criteria for the CSS.

1.6.7 2 01-30-93
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FIGURE 1.6.7-1
SYSTEM 80+ CONTAINMENT SPRAY SYSTEM
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1.6.7

1.6.7

CONTAINMENT SPRAY SYSTEM ITAAC

SUPPORTIVE INFORMATION

Amplifying Information

CSS Description: CESSAR-DC Section 6.5
Relationship of CSS ITAAC to the Safety Analysis
Basis: The CSS pumps are started on roceipt of a SIAS

ITAAC: ITAAC 12 confirms that the CS3 pumps are started on receipt of a SIAS,

Basis: The CSS isolation valve in eack division 1o the spray header opens on receipt
of a CSAS.

ITAAC: ITAAC 13 confirms that the CSS isolation valve in each division to the
spray header opens on receipt of a CSAS,

Relationship of CSS ITAAC 10 PRA

1)

?)

3)

4)

5)

6)

7

The Containment Spray System (CSS) has two independent redundant
divisions for supplying containment spray flow.

Each CSS division has one CSS pump and one CSS heat exchanger.

The CSS pump in each division is normally aligned to deliver flow from the
IRWST to the Spray header for that division,

The CSS pump in each division can be manually aligned to back up the SCS
pump in that division for shutdown cooling operation.

The crossover valve between the inlet to the CSS heat exchanger and the SCS
heat exchanger in a given division is capable of passing flow in either
direction.

The CSS pump and heat exchanger in each division can be aligned to
discharge back to the IRWST to provide IRWST inventory cooling.

The CSS pump's NPSH is adequate to prevent pump cavitation and failure if
the IRWST inventory is s.*urated.

-1« 01-30-93



1.6.7

§)

Y)

10)

1)

12)

13)

Installed instrumentation provides the caj ability to monitor CSS flow rates
and the performance of major compone ats. This instrumentation provides
positive indication that pumps have star'ed and valves have actuated properly.

The CSS pump discharge line in eact. division has a mini-flow line back to the
CSS suction to prevent damaging the CSS pump in that division by operating
it against a closed line. The valves in this line are normally open.

The CSS interfaces with the CCWS to remove energy from the TRWST
inventory.

The CSS pumps are sutomatically started by an SIAS from the ESFAS on
high containment pressure or low PZR pressure. The CSAS is initiated by a
coincident two-out-of-four high-high containment pressure condition. The
CSS valves are automatically actuated by the same CSAS.

The CSS can be manually started for spray operation from the control room.

Installed instrumentation provides the capability to monitor the performance
of the system and the major components from the control room.

CESSAR:DC Chapter 14 Tests Applicable to CSS ITAAC
Pre-operational Tests: CESSAR-DC Section 14.2.12.1.40

-2- 01-30-93
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1.9.13

1.9.1.3

SPENT FUEL POOL COOLING AND CLEANUP SYSTEM

Design Description

The pool cooling and purification system (PCPS) removes heat generated by the
5. ;ed spent fuel assemblies in the spent fuel pool water, and pumps spent fuel pool,
refucling pool, and fuel transfer canal water through filters and ion exchangers.

The PCPS consists of a safety-reicted spent fuel pool cooling subsysiem (SFPCS) and
a non-safety related pool purifica’sn subsystem. The spent fuel pool cooling
subsystem includes two redundant divisions, each with a pumnp, a heat exchanger, and
associated valves, piping, controls, and instrumentation. Each division is provided with
a separate suction line from, and a separate return line to, the spent fuel pool. A
cross-connect line with manual isolation valves between the pump discharge lines is
provided to allow either pump to be used with either heat exchanger. The pool
purification subsystem is connected to suction lines from the refueling pool, spent fuel
pool, and fuel transfer canal, and to return lines to the refueling pool and spent fuel
pool. A makeup line from the chemical and volume control system (CVCS) supplies
makeup water to the spent fuel pool. Figure 1.9.1.3-1 shows a simplified system
configuration.

The PCPS has at least the capacity to remove heat generated in the spent fuel pool
by the fuel assemblies of a full core offload plus ten years of irradiated fuel. For this
heat load, the PCPS can maintain pool bulk temperature at or below 140 F with two
cooling trains operating, and at or below 180 F with one train operating. Heat from
the spent fuel pool is transferred to the component cooling water system (CCWS) in
the spent fuel cooling heat exchangers.

The PCPS includes provisions to prevent gravity draining of the spent fuel pool and
refueling pool: the spent fuel pool cooling suction connections are located at least 10
feet at ve the stored spent fuel, and anti-siphon devices are nrovided in the lines for
spent fuel pool cooling return, spent fuel pool purification suction and return, and
refueling pool purification suction and return.

Water is supplied to each spent fuel pool cooling pump at a pressure greater than the
net positive suction head (NPSH) required.

The PCPS is built to ASME Code Section IIT Class requirements shown on Figure
1.9.1.3-1. Components, piping and supports classificd as ASME Code Class 2 or 3 are
Seismic Category 1.

PCPS instrumentation indications and alarms shown on Figure 1.9.1.3-1 are available

as noted on the figure. Controls are available in the control room to start and stop
the spent fuel pool cooling pumps.

. 01-30-93
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19.1.3

The spent fuel pool cooling pumps are supplied from the Class 1E electrical
distribution busses.

The two mechanical divisions of the spent fuel pool cooling subsysiem are physically
separated except for the cross-connect line between divisional pump discharge lines.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 1.9.1.3-1 specifies the inspections, tests, and analyses and associated acceplance
criteria for the PCPS.
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TABLE 1.9.13-1 (Continued)

SPENT FUEL POOL COOLING AND CLEANUI" SYSTEM
Inspections, Tests, Analyses, and Acceptance Criteria

Certified Design Commitment Inspections, Tests, Anaiyses Acceptance Criteria

The PCPS maundes provssons © ) inspect the FCFS sucton
prevent  gravity  drammang i the return T onnechons 14

spent fuel pool and

the T"‘!_E:‘;’ﬂﬁ' .’('?1:(’.1?\.: :‘u. and speni ‘h‘i

PO

PCPS mstrumentation mdicatons Inspections for the avadlabalicy
and atarms showe on Fwgure mstrementaton indhcations

19131 are available as noted om alarms dentihed

figure Controls are avasiable Design G
room to start and formed

controd t angd

he spent foel pool coolng using the
{ ,-nv';.E R«

two mechamcal dmwsions i Inspections d POCPS  divissonal

spent fuel pool cooling sul mechanical separations wiil be per
em are ;\hvnulh separated fovemed
for the cross-connect

dwvisional pump disc
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NOTES:
1. LOCAL INDICATION ONLY, NOT IN CONTROL ROOM

2. PRESSURE OR LEVEL SWITCH WiTH ALARM IN CONTROL ROOM; NO CONTROL ROCM INDICATION
3. LOCAL INDICATION; CONTROL ROCM ALARM

FIGURE 1.9.1.C-1
POOL COOLING AND PURIFICATION SYSTEM
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1913 SPENT FUEL POOL COOLING and CLEANUP SYSTEM ITAAC
SUPPORTIVF 'NFORMATION
(. Amplitying Informatisz
PCPS Description: CESSAR-DC Section 9.1.3
2. Relationship of PCPS ITAAC (o the Safety Analysis

None

3. Relationship of PCPS ITAAC 10 PRA

None
4 CESSAR-DC Chapter 14 Tests Applicable to PCPS [TAAC
Test Description: CESSAR-DC Section 14.2.12.1.80

l.’.l.3 ol' o‘m’
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1.9.1.4

19.14

FUEL HANDLING SYSTEM

Design Description

The Fuel Handling System (FHS) is an integrated non safety system of equipment and
tools that handles and provides storage for fuel assemblies and control element
assemblics.

The fuel handling system is comprised of & refueling machine (RM), a spent fuel
handling machine (SFHM), a CEA change platform (CEACP), a fuel transfer system
(FTS), a CEA clevator (CEAE), a new fuel elevator (NFE), a fuel building overhead
crane (FBOC) and a containment polar crane (CPC).

The RM, SFIIM, and CEACP hoists are provided with load-measuring devices and
interlocks to interrupt hoisting if the load incr2ases above an overload limit and to
interrupt lowering if the load decreases below an underload limit.  Interlocks are

to limit travel. Positive mechanical stops are provided to limit upward
movement of the hoists.

In the event of loss of electrical power, the RM w.d SFHM will not drop the fuel
assembly.  Manual drive mechanism are provided to permit completion of the

handling cycles without power.
Inspections, Tests, Analyses and Acceptance Criteria

Table 1.9.1.4-1 specifies the inspections, tests, analyses and associated acceptance
criteria for the Fuel Handling System.

«1- 01-30-93
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1.9.14

19.14

FUEL HANDLING SYSTEMS ITAAC
SUPPORTIVE INFORMATION

Amplifying Information
See CESSAR-DC Section 9.1.4 for a FHS description.

Relationship of FHS ITAAC 1o the Safety Analysis

None

Relationsiip of FHS ITAAC to PRA

None

CESSAR-DC Chapter 14 Tests Applicable to FHS 1ITAAC
CESSAR-DC Section 14.2.12.1.35

01-30-93
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193

CONDENSATE STORAGE SYSTEM

Design Description

The Condensate Storage System is & non-safety system that provides a source of
degasified condensate for makeup 1o the main condenser and is a source of startup
feedwater used as makeup to the steam generators, A basic system configuration is

shown in Figure 1.9.3-1.

The Condensate Storage System provides makeup or receives excess condensate as
necessary via control valves modulated by the main condenser Hotwell Level Control
System. The Condensate Storage System also serves 1o collect and store plant drains.
The system consists of a condensate storage tank, a condensate drain tank, and
associated valves, piping, and controls. Pumps are provided for recycling water from
the condensate storage tank back to the vacuum degasifier.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 1.9.3-1 specifies the inspections, tests, analyses, and associated acceptasice
criteria for the Condensate Storage System.

-1- 01-29.93
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CONDENSATE STORAGE SYSTEM
Inspections, Tests, Analyses, and Acceptance Criteria

Certified Design Commitment Inspections, Tests, Analyses Acceptance Criteria

-

A basic svstem comfiguration for : Inspection of the as-bulk sysiem ] he as-buill coofiguratbvm of

the Condensate Storage Svstem 5 onfiguration  will be conducted Condensate Storage Svstem
saown m Fgwre 1931 accordance with Faoawe 1931

the P M DONETY! S and cgumpment
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FIGURE 1.9.3-1
CONDENSATE STORAGE SYSTEM
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193 CONDENSATE STORAGE SYSTEM ITAAC

SUPPORTIVE INFORMATION

1. Amplifying Information
CESSAR-DC Section 9.2.6

CESSAR-DC Section 14.2.12.1.82
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194

194

REFUELING WATER SYSTEM

Design Description

There is no unique system designated the Refueling Water System.  Components of
other systems are used (o fill and drain the refueling pool and to purify the refueling
pool water as described below. Filling and draining the refueling pool and purifying
the refueling pool water are not accident mitigation or safety functions,

The containment spray pumps fill the refueling pool by pumping water from the in-
containment refueling water storage tank (IRWST) (o the refucling pool.

The shutdown cooling pumps drain the refueling pool to the level of the reactor
vessel Nange by taking suction on the refueling pool via the operating shutdown
cooling suction lines and discharging to the IRWST. Waier in the refueling pool
below the « levation of the reactor vessel flange is transferred to the IRWST by the
Pool Cooling and Purification System.

The refueling pool water is purified by the Pool Cooling and Purification System.
Inspections, Tests, Analyses, and Acceptance Criteria

There are no inspections, tests, analyses or acceptance criteria associated with filling
and draining the refueling pool. Inspections, tests, analyses and acceptance criteria

for purification of refueling pool water by the Pool Cooling and Purification System
are provided in Section 1.9.1.3,

«1s 01-30-93
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194

REFUELING WATER SYSTEM ITAAC
SUPPORTIVE INFORMATION

Amplifying Information

RWS Description: CESSAR-DC Section 9.2.7

None

Relationship of RWS ITAAC 1o FRA

None
CESSAR-DC Chapter 14 Tests Applicable 1o RWS ITAAC
Test Description: None

01-30-93
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1.9.5 PROCESS SAMPLING SYSTEM
Design Description

The process sampling system (PSS) is a non-safety system and does not perform
accident mitigation or safety functions. Portions of the system form part of the
reactor coolant pressure boundary. The PSS collects and delivers samples from
process systems Lo snnlplc stations tor ann‘nlyms

The PSS includes piping, heat exchangers, sample vessels, sampie sinks or racks,
analysis equipment and instrumentation. Figure 1.9.5-1 shows & simplified system
configuration

The PSS is built to the ASME Code Section Il classifications shown on Figure 1.9.5
1. All piping and components classified ASME Code Class 2, or 3 are Seismic
Category i

Sample lines penetrating the containment boundary are provided with solation valves
whici, .lose on receipt of a containment isolation actuation signal (CIAS)

PPS instrumentation indications and alarms shown on Figure 1.9.5-1 are available in
the Control Room. Controls are available in the Control Room to open and close

the remotely-operated valves shown on Figure 1.9.5-1

Inspections, Tests, Analyses, and Acceptance Criteria

Table 1.9.5-1 specifies the inspections, tests, analyses and associated acceptance
criteria for the PSS

01-29-93
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A basic configuration for the PSS is
shown in Figure 195-1

ASME Code portions of the PSS
pressures that will be experienced
during service.

Sample lines penctrating  the
receipt of a containment isolation
actuation signal {CIAS).

The PSS collects and delivers flmd
samples from process systems o
sample stations for analyses.

PSS i = indicats
and alarms shown on Figure 195-
1 are available in the Control
RKoom. Controls are available in
the Comtrol Room to opea and
close the remoiely-operated  valves
shown on Figure 1355-3.

The as-built PSS configuration s
accordance with Figure 1951, for
the compoments and ecquipment
shoem.

The results of the pressure test of
ASME Code portions of the PSS
conform with the requirements in
the ASME Code Section Il

The as-built PSS configuration w-
cludes isolation wvalves i the
sample lines penctrating contamn-
ment and the isolation vaives close
on receipt of a CIAS.

Fluid samples can be obtained

The i i indicats
and alarms shown on Figure 195-
1 exist or can be retreived o the
woatrol  Room. PSS comtrols
operate as speafied wm  the
Certified Duesign Commitment.
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1.9.5 PROCESS SAMPLING SYSTEM ITAAC

SUPPORTIVE INFORMATION
L Amplifying Information
PSS Description: CESSAR-DC Section 93.2
2 Relationship of PSS ITAAC to the Safety Analysis
None

3. Relationship of PSS ITAAC to PRA

None
4 CESSAR-DC Chapter 14 Tests Applicable to PSS ITAAC
Test Descripticn: CESSAR-DC Section 14.2.12.1.90

1.9.5 -1- 01-29-93
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1.9.6

COMPRESSED AIR SYSTEMS
Design Description

[he Compressed Air Systems (CAS) are non-salety related systems consisting of the
Iastrument Air Svste IAS), the Station Air System (SAS), and the Breathing Ais
System (BAS), The Instrument Air System supplies compressed air to air-operated
instrumentation, air-operated controls, a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>