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1.6.3

ANNULYS VENTILATION SYSTEM

Design Description

The Annulus Ventilation System (AVS) is an enginecred safety feature which reduces
the concentration of radioactivity in the annulus air by filtration, holdup (decay) and
recirculation before the air is released 1o the atmosphere.

The AVS takes air from above the primary containment dome, filters it and discharges
a portion of b5 air through openings close to the annulus floor and a portion of the
air through the unit vent 1o the atmosphere. Two redundant filtration trains are
provided. Each AVS filtration train includes a fan, filter, dampers, ductwork, and
control systems. A general conceptual illustration of the AVS is shown in Figure
1.6.3-1 (NOTE 1). Dampers modulate exhaust air to maintain @ negative pressure
higher than 0.25 inches of water gauge within the annulus. By design, fan flow is
limited 1o less than 18000 CFM,

Euch filter train includes a moisture eliminstor, prefilier, electric heater, carbon
adsorber and HEPA [ilters; one HEPA filter before and one HEPA filter after the
carbon adsorber. The HEPA filters remove 99% or more of airborne particulate
matter greater than 0.3 micron size. The carbon adsorbers remove 95% or more of
clemental jodine and organic iodine. Failure of the AVS to perform the intended
functions can be detected by a unit vent radiation monitor, which monitors the
radioactivity level of the AVS efflluent and triggers an alarm in the control room,

Electrical and control component separation is maintained between the two AVS
trains, although the ducting inside the annulus is shared. All components of the AVS
are safety related and of Scismic Category I classification and qualified for the
environment for locations where installed.

The AVS is not operated during routine (normal) plant operations. Rather, each
AVS train is activated by a containment spray actuation signal. Each AVS train is
powered by the Class 1E Auxiliary Power System or the on-site emergency power
source (Emergency Diesel fenerator).  Indications of fan operating status are
provided in the control room. High tempesature in each adsorber unit and high and
low differential pressures across filter units trigger alarms in the control room.

The AVS design permits periodic inspection and testing of fans, filters, dampers,
ductwork, and starting controls.
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Inspections, Tests, Analyses and Acceptance Criteria

Table 1.6.3-1 provides the inspections, tests and/or analyses and associated acceptance
criteria for the AVS. |

NOTE 1 Such diagrams are for the purpose of illustrating the general ‘
conceptual design features of the System 80+ systems, components, |
and equipment and their interrelationships. The simplified diagrams |
are not necessarily to scale, are not necessarily inclusive of all !
components and equipment, and are not intended to be exact |
repre<=~tstions of the detailed system configurations that will be |
utit od s Flae eelerencing the certified design. |
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TABLE 1.63-1

ANNIILIIS VENTILATION SYSTEM

Inspections, Tests. Analvses, and Acceptance Unitena
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SYSTEM 80+~

The AVS operates when powered
from the Class 1E Auxliary Power
Svstemm or the on-site emergency
power source (emergency diesel
generator).

All AVS components are Seismic
Category 1 classificatior and

Each AVS train is activated by a
Contaiament Spray Actuation

{

Tests performed t¢ demonstrate
operation of the AVS when sup-

piied by the Class 1E Awdlary
Power Source or the onsite emer-

gency power source

See Generic Equipment Quabi-
fication (ITA)

Tests to verify the actaation of cach

train upon recenving a simulated
Centaitment Spray Actuation

Signal.
Test to measure annulus pressure
during AVS operacion.

The AVS is capable of operating
when supplied by cither of the

clectrical power sources.

fication ‘AC)

Each AVS train is acvated by 2
vation Signal

During AVS operation, the AVS
mamntains 2 negative  pressure
greater than 025 mches of water
gauge mn the anmulus volume.
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Unit vent radiation monitoring
capability of AVS cffluents is
provided with alarr. capability that

triggers in the control roem.

Instrumentation indications  and
alarms are provided in the control
room for:

a) Fan operation status indications

b) Alarms for adsorber unmit high
temperature

¢) Alarms for high and low dif-
ferential pressure across filter
units.

The AVS design permits periodic
mspection and testing of AVS com-

ponents depicted i Figure 1.63-1
(NOTE 1).

Inspection of the as-built configur-

ation to vorify capability. Test to
verify alarm: activation using simu-
lated actuation sigmal

Inspection of the as-built configur-
ation Test to verify alarms activa-
tion using simulated activation sig-
nals.

Evaiuation of the as-built con-
figuration.

Radiation montoring of the AVS
cifivent paths to the eovironment i
provided at the Unit Vent High

. i A s the

The AVS has the instrumentation
mdications and alarms specified
Table 163-1, Certifed Design
Commitment, No. &

The AVS components depicted in
Figure 163-1 {NOTE 1) arc acces-
sibie for periodic imspections and
il




TABLE 1.63-1 (Continued )

ANNULUS VENTILATION SYSTEM

Inspections, Tests, Analyses, and Acceptance Crnitena

Certified Design Commitment Inspections, Tests, Analyses Acceptance Crid
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SAFETY INJECTION SYSTEM
Design Deseription

The safety injection system (SIS) injects borated water into the reactor vessel 1o
provide core cooling in response 10 a loss-of<coolant-accident (LOCA). The SIS
limits fuel damage in Grder 1o maintain a coolable core geometry, limits the cladding
metal-water reaction, temoves the decay heat in the core, and maintains the core
suberitical during the extended period of time following a LOCA.

The SIS also injects borated water into the reactor vesse! 10 mitigate accidents other
than LOCAs, such as steam gencrator tube ruptures, steam line breaks or control
clemeat assembly (CEA) ejection incidents, The borated water injected by the SIS
provides inventory and reactivity control for these events.

The SIS accomplishes these functional requirements by use of active and passive
injection subsystems. The active portion of the SIS consists of four mechanically
separated trains, each consisting of a motor-driven centrifugal safety injection (S1)
pump and associated valves. Each SI pump is provided with a separate suction line
from the in-containment refueling water storage tank (IRWST) and a separate
discharge line to a direct vessc! injection (DVI) nozzle on the reactor vessel. The
passive portion consists of four ideniical pressurized safety injection tanks (SITs),
described below.  Each SIT discharge line is headered with an 81 pump discharge
line. Figure 1.6.5-1 shows basic system components and their configuration (NOTE

1).

For large break LOCAs (greater than the size of a DVI line), two SI pumps, in
conjunction with the SITs, provide 100 percent of the minimum injection flow
required 10 satisfly LOCA performance requirements. For small breaks (equal to, or
smaller than, the size of a DVI line), one SI pump, in conjunction with the SITs,
provides 100 percent of the capacity to satisfy LOCA performance requirements.
Long-term conling for LOCAs is accomplished by manually realigning the SI pumps
for simultancous hot leg injection and DVI nozzle injection. This provides flushing
flow and core subcooling for LOCAs until the shutdown cooling system (SCS) can
be used.

The SIS is automatically initiated by a safety iniection actuation signal (SIAS) on
low reactor coolant system (RCS) pressure or hig, containment pressure. An SIAS
starts all four SI pumps and opens all four SI header isolation valves, The SIS
provides indication in the control reom when tne SIAS is bypassed or when the SIS
is inoperable. The SIS can also be manually initiated from the Main Control Room.
SIS indications are provided in the control room 10 monitor system actuation and
operation.

The SITs, which contain borated water pressurized by a nitrogen cover gas,
constitute a passive injection system.  No operator action or electrical signal is
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independent electnical division supplics power 1o the other two S pumps and
associaled valves.

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
clectrical failure prevens initiation of flow through at least one hot leg injection line.

SIS components required for injection of borated water into the reactor vessel are
of Seismic Category 1 classification.  The SIS is installed, and SIS mechanical
components are buill to meet ASME Boiler and Pressure Vessel Code Section 111
requiremzits as follows: RWST, SI pumps, SITs, piping and valves up 1o the
second check valve from the RCS are Class 2, piping and valves from (and
including) the second check valve from the RCS are Class 1.

SIS components and instrumentation which must operate following a design basis
event are designed, built, and qualificd to operate in the post-cvent environment in
the compartment where the component or instrument is located.

Physical separation is provided between the piping trains and containment
penetrations for redundant 818 lines (IRWST to pump suction, pump discharge to
RCS, SIT discharge to RCS) 1o prevent a failure of one train {rom preventing or
interrupting operation of other trains,

SIS piping trains are protected from the effzcts of internal or local flooding. The
SIS is also protected against dynamic effects associated with postulated ruptures of
high energy and moderate energy fluid systems.

The SIS permits periodic inspection of important components such as injection
nozzles, piping, pumps, valves, and those pressure retaining welds which are not
exempted by the ASME Code from inspection, and periodic functional testing,
including the full operational sequence that brings the system into operation. The
SIS also permits system testing at design flow during reactor power operation,

Inspections, Tests, Analyses, ana Acceptance Criteria

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

Such diagrams are for the purpose of illustrating the gencral conceptual design
features of the System 80+ systems, components, and equipment and their
interrelationships.  The simplified diagrams are not necessarily to scale, are not
necessarily inclusive of all components and equipment, and are not intended o be
exact representations of the detailed system configurations that will be utilized in
any [acility referencing the certified design.
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Inspections, lests, Analyses, and Acceptance Crniter
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S.a)

The SIS operates when powered from
the offsiic power sowrce  “he on-site

cmergency power source.

&

Electric power for SIS components s
supphed through at least two inde-
pendent electrical dmisions. One inde-
pendent division supplies power to two
SI pumps and associated valves. A
second independent  division supplies
power to the othe: two S! pumps and
associated valves.

The SIS mjects borated water inte the
reactor vessel to provide core cooling
following a LOCA, and iaventory and
reactivity  conmtrol followsng non-LOCA
accidents such as steam generator tube
ruptures, stcam line breaks or CEA

grections.

5.a)

®)

6.

Perform SIS functional tests to demon-

stralc  operation  when  suppiicd by
cither the offsite power source or the
on-site  CMETEenCY pOWer source.

Inspect the electrical power distri-
bution system. Confirm that at least
supply SIS components and that each

division supplics power for two Si
pumps and associated valves.

Perform SIS functional  tcsts and -
spections in a), b), and c), below, w0
confirm the assumptions of the perfoe-
mance analyses for LOCA and non-
1OCA design basis events.

5.a)

b)

6.

7

by cither
sources.

[ 1

jHH

ndependent

‘ii

associated  valves.

Acceptance Criteria

SIS is capable of operating when

of the

ciectrcal

power for SIS components s
through at least two mde-
clectrical divisions. Oane inde-
dmision supplics power 1o twe
and associated valvos

A suc-

divimor,  supplies

to the other two SI pumps and

>
-
b
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{continued)

6.a)

b)

Perform SIS functional tests to leter-
mine as-outll system flow w. RCS
pressure and time to rated flow after
an SIAS.

Perform tests to confirm the SITs and
associated wvaives respond to an SIAS
and the pressurized SITs discharge
water to the depressurized RCS.

Inspect drawings and documents of =s-

built SIS componecits to determine the

following:

1) Volume of unborated water in
each Sl line prior to an actuation,

2) IRWST volume,

3) SIT internal volume,

6.a)

b)

Pump differential pressure (3t mime
mum recircelation flow) = 1600 w0 2040

psi; pump flow rate to RCS = 80 10
1232 gpm at O psig RCS pressure; res
ponse time not to exceced 40 secomds
from SIAS to instiation of SI flow.

SIT isolation valves open on SIAS and
tae pressurized SITs discharge waler to
the depressurized RCS

The calculated parameters meet the
following acceptance criteria

1) Volume of unborated water wm
cach SI Ene prior to an SIAS not io
exceed 15 cubic ft

2) IRWST wolume not less thanm
495000 gallons

3) SIT imternal volume not Icss than
2406 cubnc feet
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TABLE 1.6.5-1 (Contincued)

SAFETY INJECTION SYSTEM

Inspections, Tests, Analyses, and Acceptance Criteria

Certified Design Commiime En-\;yvgu-n\_ Test, \n,;l_\-‘pg Acceptance Crit
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10.

1635

Available NPSH meets or excesds re-
gquired pump NPSH for conditions
under which the pump must operate.

lndication & provided in the main
control room when the SIAS is by-
passed and when SIS components are
moperable.

Piping trains and coatainment pene-

trations for redundant SIS Faes
{(IRWST to pump suction, pump dis-
charge to RCS, and SIT discharge to

RCS) are physically separated such
that failure of onc train will not pre-
vent or imterrupt opération of other

trains.

10.

DRAIT

Corrected pump NPSH avadable
determined based on as built  con-
dittons and the results of wendor tesis
aid/or amalyses, meets or execods as
procured pump NFSH requirements.

SIAS bypassed and SIS components
moperable are mdicated = the mam

control room.

Four-quadrant separation s provided

for the SIS piping trams and the con-
tamment  penctrations  for Lhe SIS 1o
dundant bimes (IRWST 10 pump

ton, pump discharge o KOS, and 500
discharge to RCS)
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il.a)

)

165

Certified Design = _mitment

Tth!Sperm pefu:h: isspection of

lion by the ASMECod:

The SIS permits functonal testing of
the full operational sequence that
brings the system imto operation.

The SIS permits testing the SI pumps
at design flow dering reactor power
operation.

11

12a)

b)

Acceptance Criteria

i Access s provded for imepection of
€35 injection nmozzies, piping.  pumps,
vaives, and pressure-retaming  welds,
except for the exemptions allowed in

bi The SIS delivers design flow w0 the
IRWST through cach subtrum
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TABLE 1.6.5-1 {(Continued)

SAFETY INJECTION SYSTEM

Incpections, l'ests, Analyses, and Acceptance (Critena

ommiiment Inspections, Test, Analvses
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16.

17.

NOTE 1

-
1

A

The SIS includes a minimum flow re-
drcuiation path for each SI pump to
protect the pump from overheating
during low-flow operation

Th- safety injection tanks can be de-
pressurized by veating to permit low-
ering RCS pressure to shutdown cool-
ing entry pressure.

16.

17

room. Perform this test for all 4 SITs
and R vent wvalves

16.

17

S g

J
43

™

— Criteri

Mimmum flow recirculation, as deter-
mined based oo ac-bult  conditions,
meets or exceeds the pump's regewed
minimum flow. No deletenous eifeats
arc observed during coxtendod  oper-

(Recrcu-

Such diagrams are for the ‘wurpose of ‘ustrating the general conceptual design features of the System 80+ systems,

components, and equipment and their interrelationships. The simplified diagrams are oot necessarily to scaie are nat
necessarily inclusive of ail components and equipment, and arc not intended to be exact represemtations of the detailed

system configurations that will be utilized in any facility referencing the certified design.
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PLANT PROTECTION SYSTEM

Design Description

The System 80+ Plant Protection System (PPS) is a warning and trip system which
supports two plant protection functions: (1) reactor trip, and (2) actuation of
engineered safeguards features. The PPS monitors information provided by the
process instrumentation (0 determine the need 10 initiate plant safety system
responses.  Initial warning and trip decisions are implemented in the PPS with
software logic installed in programmable digital devices to provide limit logic,
coincidence logic and salety system initiation logic.

K Trip Injtiation Functi

An automatic reactor trip is performed to protect against the onset and consequences
of events or conditions that threaten the integrity of the fuel barriers.  Process
instrumentation, the PPS and the reactor trip switchgear are implemented to perform
an automatic reactor trip. The process instrumentation provides sensor data input
which the PPS uses to monitor selected plant conditions for this protective function.
An acceptable set of monitored conditions for achieving this protective function, any
one of which will result in an awtomatic reactor trip, is provided here:

Variable Overpower

High Logarithmic Power Level
High Local Power Density

Low Departure from Nucleate Boiling Ratio
High Pressenzer Pressure

Low Presosizer Pressure

Low Steg 1 Generator Water Level
Low Steam Generator Pressure
High Containment Pressure

High Stcam Generator Water Level
Low Reactor Coolant Flow

An allernate set of conditions may be determined to also achieve this protective
function.

Setpoints {or initiation of a reactor trip are selected for each monitored condition to
protect the core fuel thermal limits and the Reactor Coolant System pressure
boundary f{or Anticipated Operational Occurrences, and also (0 mitigate the
consequences of accidents. If a monitored condition exceeds its setpoint, the PPS
automatically initiates a reactor trip, which is actuated by the reactor trip switchgear.

«1- 8-10.92
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It the setpoint for a trip condition varies with power, the setpoint change is
performed awtomatically within the PPS. For each trip condition, pre-trip alarms are
provided. These provide the operator with an opportunity to take control actions to
avoid the trip limit condition. Manual initiation of a reactor trip can be performed
from either the main control room or the remote shutdown panel.

E- !s[ EI lo-; E 3

4 utomatic actuation is provided for the engineered safety feature systems which act
A mitigate the consequences of Anticipated Operational Occurrences and to limit
radiological release in the highly unlikely event of an accidental release of radioactive
fission products from the Reactor Coolant System. Process instrumentation, the PPS,
the Engincered Safety Features-Component Control System (ESF<2CS), motor
starters and actuated devices are implemented to actuate the engineered safety
features. The process instrumentation provides sensor data input which the PPS uses
to monitor selected plant conditions for this protective function. An acceptable set
of monitored conditions which result in automatic actuation of one or more of the
engineered salety features is provided here:

Low Pressurizer Pressure

Low Steam Generator Water Level
Low Steam Generator Pressure
High Containment Pressure

High Steam Generator Water Level
High High Containment Pressure

If a monitored condition exceeds its setpoint, the PPS automatically generates one or
more of the following Engincered Safety Feature Actuation Signals (ESFAS):

Safety Injection Actuation Signal
Containment Isolation Actuation Signai
Containment Spray Actuation Signal
Main Steam Isolation Signal

Emergency Feedwater Actuation Signal-1
Emergency Feedwater Actuation Signal-2

These initiating signals are provided to the ESF-CCS which responds by actuating the
engincered safety feature systems. These signals can be initiated manually from either
the main control room or the remote shutdown panel,

Le=
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The PPS it divided into four redundant channels. The following elements, depicted
in Figures 1.7.1-1 and 1.7.1-2 (Note 1), are ir Jluded in each channel of the PPS:

Limit Logic

Local Coincidence Logic
Reactor Trip Initiation Logic
ESF Initiation Logic
Interface and Test Processor

Limit logic for simple process-value to set point comparison is implemented in one
or more bistable processors in each channel, referred to as the Plant Protection
Calculator (PPC). The bistable trip processors generate trips based on the
measurement channel digitized value exceeding a digital setpoint.  Limit logic for
complex calculations (i.c., the departure from nucleate boiling ratic and  high Jocal
power density), are implemented in each channel in a device referred to as a Core
Protection Calculator (CPC).

The trip outputs of the PPC and the CPC in cach channel are sent to the local
coincidence logic processors in all four channels. Therefore, for each trip condition,
the local coincidence logic processor in each channel receives four trip signals, one
from its associated PPC or CPC from within the channel, and one from the equivalent
PPC  or CPC located in cach of the other three channels. The coincidence
processors evaluate the local coincidence logic based on the state of the four like trip
signals and their respeciive bypasses. A coincidence of two-out-of-four like trip
signals is required to gencrate a reactor trip or ESF initiation signal. The fourth
channel is provided as a spare and allows bypassing of one channel while maintaining
a two-out-of-three system.

Upon coincidence of two signals indicating one of the conditions for reactor trip, the
PPS initiates actuation of the reactor trip switchgear. The reactor trip switchgear
breakers interrupt power to the Control Element Drive Mechanism  coiis, allowing
all Control Element Assemblies to drop into the core by gravity. The reactor trip
switchgear can be tripped manually frora the main control room or the remote
shutdown panel, independent of the PPS bistable and coincidence processors.

Upon coincidence of two signals indicating a condition for generating an ESFAS, the
ESF initiation logic transmits the actuation signal to the ESF-CCS. The functional
logic used in the PPS to generate each of the ESF initiation signals is shown in
Figures 1.7.1-3, 1.7.1-4, 1.7.1-5 and 1.7.1-6 (Note 1).

s I 8-10-92

A

k



e e e e P —— ——— _— R— e T

. N / e bl

b

SYSTEM 804+ ™

1.7.1

The PPS interfaces at the main control panel and at the remote shutdown panel each
provide for manual initiswon of all ESF actuation signals. Manual initiation of all
ESF actuation signals can be performed independ.nt of the bistable and coincidence
processors from the main control room.  Mancal initistion of the Main Steam
Isolation Signal can be performed independent of the bistable and coincidence
processors from the remote shutdown panel. The ESF-CCS interface in both
locations provide. «or initistion of all ESF functions on a train or component basis.

The Interface and Test Processor (ITP) performs automatic testing of PPS logic.

PPS Divisional $ : { Lsolat

The PPS s a four division system which provides reliable single failure proof
capability for initiation of reactor trip and actuation of engincered safety (catures,
while maintaining protection against unnecessary reactor trips resulting from single
failures in the PPS. Al functions of the PPS and all PPS components implemented
for initiation of reactor trip or engineered safety feature actuation are safety-related.
The PPS and the clectrical equipment implemented lor protective functions are of
Safety Class 3, Seismic Category | and of IEEE clecirical category Class 1E
classifications.

Figure 1.7.1-2 shows the PPS divisional separation aspcets and the signal flow from
the process instrumentation to the individual channels for initiation of protection
system functions. Four measurement channels with electrical and physical separation
are provided for each parameter used in the direct generation of trip signals, with the
exception of the Control Element Assembly position which is a two channel
measurement.

Basic System Parameters are;
a. Number of independent divisions of equipment 4

b. Minimum number of sensors per trip variable 4
(at least one per division)

C. Number of automatic trip systems (one per division) 4
d. Automatic trip initiation logic used for plant sensor inputs 2-out-of-4
e, Number of separate manvz! trip systems 4
[ Manual/Automatic actuation trip logic Selective 2-out-of-4
g ESF Manual/Automatic Actuation Logic Selective 2-out-of-4

. 4 8-10-92
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1.7.1

Physical separation and electrical isolation are provided between the PPS and the
process control system. Where the PPS and the process control system interface with
the same component (i.c., sensors, signal cocditioners, or actuated devices), electrical
isolation is provided between the process control system and the shared component.
Where the PPS and the process control system interface with the same sensor or
signal conditioner, the PPS and process control system functions are independent,
such that a failure of the sensor or signal conditioner dor, a0t result in a process
control system response that conflicts with the PPS respons».

Capability is provided to electrically isolate operator interfaces (o the PP, - Ye reactor
trip swithchgear and the ESF-OCS, such that a failure at the interface will neither
result in a failure of a protective function or spurious actuation of a protective
function. Use ol a switch to transfer manual initiation capability for ESF functions
from the main control room to the remote shutdown panel is an acceptable
implementation for this purpose.

The PPS remains single-failure proof even when one entire division of channel
sensors is bypassed and/or when one of the four PPCs or CPCs ‘s out-of-service. In
the event of a failure, equipment within the PPS is designed to fail into a trip
initiating state or other safe state upon loss of power or input signals, or upon
disconnection of portions of the system. The system also includes trip bypasses and
isolated outputs for display, annunciation and performance monitoring.  PPS
interfaces with the Power Control System, Discrete Indication and Alarm System,
Data Processing System, PPC Operator Modules and the Maintenance and Test Panel
are clectrically isolated so that no malfunction of the associated equipment can
functionally disable any portion of tiic PPS. The PPS related equipment is divided
into four redundant divisions of sensc: (instrument) channels, trip logics and trip
actuators, and manual scram controls and scram logic circuitry. The manual trip uscs
diverse and independent methods and equipment from the automatic trip, to provide
defense in depth against common mode failures. Once a reactor trip has been
initiated, the breakers in the reactor trip switchgear latch open, assuring that the
intended fast insertion of all control rods into the reactor core cannot be
compromised by any action of the normal powsr control system.  After all of the trip
conditions have been cleared, deliberate operator action is required to manually
reclose the trip breakers.

PPS Inte - o Testing
As ill. ;.1ed in Figure 1.7.1-1, the PPS interfaces with the following:
Class 1E salety process instrumentation:

Reed Switch Position Transmission (for Control Element Assembly position).

.5 81092
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NOTE 1:

1.7.1

Inspections, Tests, Analyses, and Acceptance Criteria

Table 1.7.1-1 provides the inspections, tests and/or analyses, tor ' -~ with associated
acceptance criteria, for the PPS.

Such diagrams are for the purpose of illustrating the general conceptual design
features of the System B0+ systems, components, and cquipment and their
interrelationships.  The stmplified diagrams are not necessarily to scale, are not
necessarily inclusive of ali components and equipment, and are aot intended to be
exact representations of the detailed system configurations that will be utilized in any
facility referencing the certified design.
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PPS safety related software is de-
veloped, implemented, verified,
validated, and integrated with
hardware in accordance with a
NRC approved plan, which is in-
cluded in the design documen-
tation.

Setpoints used for imitiation of PPS

protective  functions  are deter-
mined wsing a NRC approved
method.

PPS equipment is designed to be
protected from effects of noise,
such as electromagnetic  inter-
ference (EMI), and has adequate
surge withstand capability (SWC).

W

Examine design documentation 1o
verify that a quality assurance

plan, approved by the NRC for
safety related software has been
included in the design documen-
tation and that audits have been
performed  which  wverify that the
plan was implemented.

Examine design documentation for
the setpoint methodology and its
implementation.

EMI/SWC  Qualifi-
activities (ITA).

See Generic
cation vertfication

1.

ro

A quality assurance plan which
addresses software development,
 plementation, werification,  val-
< don and integration with hard-
ware, and which has reccived
NRC approval for application to
safety related software, is included
in ihe design documentation.

The design documentation in-
cindes records of audits wiich
certify that the quality assurance

plan was mmplemented.

Documentation  of the method-
oiogy used to determine the sct-
poinis for initation of PPS pio-
tective functions is included in the
design documestation and has re-
ceived NRC approval. Documer-
tation of the implementation of
the approved setpoint methodology
is provided and has reccived NRC
approval.

See Generic EMI/SWC  Qualifi-
cation Acceptance Criteria {AC).
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TABLE 1.7.1-1 (Contizued)

PLANT PROTECTION SYSTEM
Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment Inspections, Tests, Analyses Acceptance Criteria
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1.7.1

+‘

Certified Design Commitment

Upeon loss of power or disconnec-
tion of components, fail-safe fail-
ure modes result.

Access to trip setpoints, calibra-
tion controls and test points is re-
stricted by physical barriers and
administrative  controls,

The four divisions of the PPS are
redundant, scparated and elec-
trically isolated,

Inspections, Tests, Analyses

Field tests to confirm that uvpon
loss of power or disconnection of a
representative  sample of active
Sub Assembly PPS components,
trip conditions or bypass inhibits
will result.  The representative
sample shall consist of one of each
different type module, power sup-
ply, and cable utilized in one PPS
Channel.

Visual field inspections of the in-
stalled equipment confirm  the
existence of physical barriers and
administrative  controls.

Inspections of fabrication and n-
stallation records and construction
drawings or visual feld inspec-
tions of the installed PPS equip-
ment will be used to confirm the
quadruple redundancy of the PPS,
physical separation between the
iour divisions and clectrical
isolation at interfaces.

-10 -

Upon loss of power or disconnec-
tion of the representative sample
of the PPS, a trip condition or

Physical barriers exist.
Administrative  controls exist and
include procedures that restnict
personnel access to sensilive areas
by requiring prior administrative
approval.

Installed PPS equipment as
depicted i Figures 1.7.1-2,
1.7.1-3, 1.7.1-4, 1715 and
1.7.1-6 (Note 1).

8-10-92




Certified Design C it :

both on-line and
can be verified by means
of individual instrument channel

PPS operations,

tests and total sysiem

~J

Inspections, Tests, Analyses

Preoperational  tests confirm  the
capability to perform trip bistable
tests, channel functional  tests,
channel calibrations, coincident
logic tests, reactor trip iniliation
logic tests, manual trip test, and
engineered safety feature initiation
and actuation logic tests. These
tests will involve simulation of PPS
testing modes of operation. Tests
will confirm interlocks associated
with the reactor mode switch posi-
tions, and with other operational
and maintenance bypasses or test
switches and assocated annunc-
wation, display and logging func-
tions.

- 53 -

DRAF]

The mstalled reactor protection
system  configuration, controls,
power sources and installatic of
interfacing  systems  supports  the
PPS logic system functional testing
and the operability verificaton of
design as follows:

installed PPS hardware/firmware

initiates tnip conditions n all four
PPS automatic trip systems upon
coincidence of trip conditions in
two or more instrument channcls
associated with the same trip var-
1able(s).

Installed system initiates trip upon
coincidence of trip conditions in
two or more of the four PPS aute
matic trip systems.

Installed system initiates  trip

conditions f two manual trip
switches are operated.
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TABLE 1.7.1-1 (Continued)

PLANT PROTECTION SYSTEM

Inspections, Tests, Analyses and Acceptance Critenia

Certified Design Comm.tment inspections, Tests, Analyses Acceptance Critenia
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T -1 (Continued)

11.  The PPS prowides timely initiation il.  Preoperational tests confirm the 11. Response times less than or equal
of reactor trip and protective design response times. to the following:
svslem actuations.
{continued on next page)

NOTE L Such diagrams are for the purpose of illustrating the general conceptual design features of the System B0+
systems, components, and equipment and their interrelationships. The simplified diagrams are not
necessarily to scale, are not necessarily inclusive of all components and equipment, and are not intended to
be exact representations of the detailed svstem configurations that will be utilized n any facility
referencing the certified design.

1.7.1 - 13 - 8-10-92
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Acceptance  Criteria (continucd)

11,  (continucd)
(RPS)
Pressurizer  Pressure - High (1.15) seconds @
Pressurizer Pressure - Low (1.15) seconds
Steam Generator Level - High (1.15) seconds
Steam Generator Level - Low (1.25) seconds “
Steam Generator Pressure - Low (1.15) seconds
Containr.ent  Pressure - High (1.15) seconds *
Reactor Coolant Flow - Low (1.20) ™, (0.85) * seconds
Variable Over Power Trip (0.55) seconds “
Logarithmic Power Level - High (0.55) seconds “
Local Power Density - High
a) Neutron Flux Power from Excores (0.55) seconds ¥
b) CEA Positions (1.35) seconds @
¢) CEAC Penalty Factor (0.75) seconds @
DNBR - Low
a) Neutron Flux Power from Excores (0.55) seconds
b) CEA Positions (1.35) seconds
¢) Cold Leg Temperature (0.55) seconds “
d) Hot Leg Temperature (261) seconds ¢
¢) Primary Coolant Pump Shaft Speed (0.30) seconds “
f) Reactor Coolant Pressure from Pressurizer (0.55) seconds *
g) CEAC Penalty Factor (0.75) seconds ¥

a Unless otherwise noted, response time is defined as the time interval
from when the monitored parameter exceeds the trip setpoint value at
the input to the channel sensor until electrical power is interrupted to
the CEA drive meckanism.

b. For sheared shalt cvent, reactor trip is required 1.20 seconds after the
flow in the hot leg reaches its analysis setpownt.

c. For stcam line break with loss of off-site power up to 30 minutes into
the event. Reactor trip is required 085 seconds after the core flow
reaches its analysis setpoint.

| d. The CPC signal delay is defined as the time interval from when the

: monitored parameter exceeds the trip setpoint at the output of the

l channel sensor until clectrical power is interrupted to the CEA
mechanism.

1.7.1 - 14 - 8-10-92
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TABLE 1.9.1-1

SPENT FUEL STORAGE

Inspection, Tests, Analysis and Acceptance Criteria

Certified Design Commitment Inspection, Test, Analysis Acceptance Criteria




SYSTEM 80+ ™

1.9.1

Weld process in accordance with
NF - "Rules governing Making,
Examining, and Repairing Welds
Visual inspection acceptance
in accordance with NF -
Standards for Visual
Examination of Welds"

criteria
"Acceptance

The Spent Fuel Storage Racks have
the following structural charac-
teristics  te maintain Keff less than
95:

Dead weight plus thermal plus SSE
loads result in membrane stress
intensity less than 120 Sy and
plus  bending  siress
intensity less than 1.80 Sy.

membrane

2b)

)

Weld process description

Visual weld inspection results

Perform the following  activities:

For dead weight plus therm  plus
SSE loads, compare the calculated
membrane  stress  intepsity  and
calculated membrane pius bending
stress  intensity in  the Design
Verification  Calculation to the
limits of 120 Sy and 180 Sy,
respectively.

2b)

c)

a)

Weld process complies with NF -
“Rules governing Making, Exams-
ning, and Repairing Welds

Welds comply with visual inspec-
tion acceptance criteria of NF -
“Acceptance Standards for Visual
Examination of Welds”

Design  Verification Analysis
shows the following:
The calculated values of mem-

brane stress intensity and mem-
brane plus bending stress intensity
are, respectively, less than 120 Sy
and 1.80 Sy.
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TABLE 1.9.1-1 (Continued)

SPENT FUEL STORAGE

Inspection, Tests, Analysis and Acceptance Criteria

Certified Design Commitment Inspection, Test, Analysis Acceptance Criteria

5
-




SYSTEM 80+ ™

TABLE -1 i

SPENT FUEL STORAGE
Inspection, Tests, Analysis and Acceptance Criteria

Certified Design Commitment Inspection, Test, Analysis Acceptance Criteria
a Licen od fue! assemblies wall fit in 4. A gauge shall be inserted for the 4. The mspection gauge passes freely
storage locations. full length of ecach storage through the full length of cach
location, storage location,

Note (1) Such diagrams are for the purpose of illustrating the general conceptual design features
of the System B0+ systems, components, and equipment and their interrelationships. The
simplified diagrams are not necessarily to scale, are not necessarily inclusive of all
components and equipment, and are not intended to be exact representations of the detailed
system configurations that will be utilized in any facility referencing the certified design.
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FIGURE 1.9.1-1

SPENT FUEL STORAGE RACK
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l ‘9.2 .2

1.9.22

COMPONENT COOLING WATER SYSTEM

Design Description

The Component Cooling Water System (CCWS) is a closed loop cooling water system
that removes heat from the plant's saflety related and non-safety related components
and heat exchangers during operaticn, shutdown, refueling, and design basis accident
conditions. The CCWS, in conjunction with the Station Service Water System
(SSWS) and the Ultimate ‘eat Sink (UHS), is capable of ren.oving the heat
generated by essential components and heat exchangers that require component
cooling water to achieve and maintain safe reactor cold shutdown and cooling
following a limiting design basis event.

The Component Cooling Water System is an intermecrate cooling water system
between the Rezctor Coolant System /RCS) and the Station Service Water System
(S€WS). The CCWS provides protection against station service water leakage into
the Reactor Coolant System. The CCWS also is a barrier against the release of
radiological contamination into the environment.

The CCWS has two 100% capacity divisions. Each division is connected to its
corresponding SSWS division through the component cooling water heat exchangers.
Each division has heat dissipation capacity to achieve and maintain safe cold
shutdown.

Each division of the CCWS includes two component cooling water heat exchangers,
a component cooling water surge tank, two component cooling water pumps, piping,
valves, controls, and instrumentation. There are no cross connections between the
two divisions. A single failure of any component in the CCWS will not impair the
ability of the CCWS to meet its functional requirements. A general conceptual
illustration of the CCWS is shown in Figure 1.9.2.2-1 (NOTE 1).

Equipment depicted in Tables 1.92.2-2 and 1.9.2.2-3 receives component cooling
water flow during the plant operating modes indicated.

The temperature of tac component cooling water leaving each component cooling
water heat exchanger is regulated by a component cooling water bypass control valve.
A flow path is provided in each division to meet each CCWS pump's minimum
pumped flow requirements,

The component cooling water surge tanks supply component cooling water at a
pressure equal to or greater than cach CCWS pump's required NPSH. Eachn ank
allows for expansion ard contraction of fluid in the system due to temperature
changes and provides a means to menitor fluid leakage into and out of the system.

-1- 8-10-92
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Fluid losses are accommodated by fluid volume in the surge tank. System venting and
filling are accomplished vsing the surge tanks. Each tank is also provided with an
overflow line to protect against overpressurization. Instrumentation is provided to
monitor component cooling water level in each surge tank. In the event that surge
tank level falls below the low-low level setpoint, CCWS controls isolate component
cooling water flow to cooling loops composed of nor-nuclear salety class component
cooling water piping.

Redundant isolation valves on the supply and return lines for cooling loops composed
of non-nuclear safety class component cooling water piping assure the integrity of the
safety related portions of the system. All pneumatic valves fail to safe positions upon
the loss of instrument air. The valves terminate flow to these cooling loop
components upon the receipt of a Safety Injection Actuation Signal (SIAS) except
cooling water flow to the reactor coolant pumps.

System water chemistry is controlled to minimize corrosion. The capability is provided
to sample water, and to adjust water pH by the addi*ion of chemicals. Organic fouling
and inorganic buildups are minimized by water treatment. Radiation monitors aad
system sampling arc provided to detect radioactive contamination in water.
Containated water can be processed as liquid waste.

Makeup water to the CCWS is supplied by the Demineralized Water Makeup System
(DWMS). Makeup to the component cooling water surge tanks is automatic or can
be initiated manually by operator action. If the DWMS is unavailable, a safety related
backup makeup line of Seismic Category I construction is provided from the Station
Service Water System. A remo- able spool picce on this line prevents the inadvertent
addition of station service water. The spool piece does not interconnect independent
divisions.

Instrumentation and controls monitor and control the CCWS. Failure of non-safety
related instrumentation and controls will uot cause degradation of the performance
of safety equipment. The following process indications are provided in the Control
Room:

A Component cooling water pump discharge pressure.

B. Component cooling water pump discharge flow,

C Component cooling water heat exchanger outlet temperature.
D

Component cooling water surge tank level,

E Component cooling water radiation activity.

3]
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The following alarms are provided in the Control Room:
A. Component cooling water pump high and low discharge flow alarms.

B. Component cooling water heat exchanger alarms for high and low
outlet temperature,

o4 Component cooling water surge tank alarm for high, low, and low-low
level.
D, Component cooling water high radiation activity alarm.

Controls are provided to initiate manually or to terminate manually component
cooling water flow to components. Flow to each shutdown cooling heat exchanger
is initiated and terminated manually from the control room. Flow to each
containment spray heat excuanger is initiated automatically upon the receipt of a
Containment Spray Actuation Signal (CSAS) and can be terminated manually from
the control room. Flow to each spent fuel pool cooling heat exchanger can be
initiated and terminated manually from the Contro!l Room. Flow to each spent fuel
pool cooling heat exchanger is terminated automatically by a Safety Injection
Actuation Signal (SIAS), but can be re-established manually.

Each division of the CCWS consists of essential and non-essential cooling loops.
Essential cooling loop piping and componer's are of ASME Section III Class 3
classification. The component cooling water pumps, component cooling water heat
exchangers, and component cooling water surge tanks, are of ASME 111 Section 111
Class 3 classification.

Contaimnent isolation valves and containment penetration piping are of ASME
Section 11 Class 2 classification. With the exception of those containment isolation
valves that isolate component cooling water flow to the reactor coolant pumps,
containment isolation valves within the CCWS close upon receipt of a Containment
Isolation Actuation Signal (CIAS).

The essential portions of the CCWS are designed as Seismic Category 1. Failure of
non-essential portions within the CCWS does not cause degradation of the cooling
water flow to safety related components.

Each division of the CCWS receives power from the Class 1E Auxiliary Power
| System. In the event of a loss of offsite power, cach CCWS division receives power
l from its #ssociated on-site emergency power source (emergency diesel generator).

Components of the CCW3 dupicted in Figure 1.9.2.2-1 are capable of being inspected
| and tested (NOTE 1).

1.922 -3 8-10-92
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NOTE 1:

1922

Inspections, Tests, Analyses, and Acceptance Criteria

Table 19.22-1 provides the inspections, tests, and/or analyses and associated
acceptance criteria for the CCWS,

Such diagrams are for the purpose of illustrating the general conceptual design
features of the System B0+ systems, components, and equipment and thei
interrelationships. The simplified diagrams are not necessarily to scale, are not
necessarily inclusive of all components and equipment, and are not intended to be
exact representations of the detailed system configurations that wiil be utilized in any
facility referencing the certified design.
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COMPONEN" LING WATER SYSTEM

Inspections, Tests, Analyses, and Accepiance Criteria

Certified Design Co n Inspections, Fests, Analvses \cceptance
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4b;

The following alarms are provided
in the Control Room:

A. Component cooling water pump
high and low discharge flow
alarm.

B. Component cooling water heat
exchanger alarms for high and
low cutlet temperature.

C. Component cooling water surge
tank alarm for high, low, and
low-low  Jevel

D. Component cooling water high

Controls are provided to initiate

manually or to terminate compon-

ent cooling water flow to the fol-
lowing components as specified
below:

1922

Tests of mitiation and termmation,
both automatically and manually, of
component cooling wat=r fiow from
the Control Room. SIAS and CSAS

4b) The alarms are provided in the

Control Room in accordance with
the Table 1922-1, Certified De-
sign Description, No. 4b. Alarms
actuate in respomse to simulated
signals.

CCWS controis operate m accord-
ance with the Table 19.2-1, Cent-
ified Design Commitment, No. 5
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5. {Continued)

1922

Flow to each shutdown ccoling
heat exchanger can be initiated
and terminated manually from
the Centrol Room.

Flow to cach containment spray
heat exchanger is imtiated auto-
matically upon the receipt of 2
Signal (CSAS) and can be term-
inated manually from the
Control Room.

Flow to cach spent fuel poci
cooling beat exchanger can be
mitiated and termicated man-
vally in the Costrol Room.
Flow to cach speat fuel pool
cooling heat exchanger is term-
inated automatically by a Safety
Iziection Actuation Signal
{SIAS). Flow can be resstab-
lished manually.

DRAFT
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6.a) Iaspection of construction records

Test for closure of valves using =

simulated SIAS signal

Review of plant records to venfy

compliance. Test contaement sol-

of a CIAS.

63) kedundant wolation valves are pro-

wded.

Isolatton valves dose i response to
2 simulated SIAS smgnal

Containment solation vabes  and
penetration piping meet ASME
Section Il Class 2 (date)
requircment. Contanment solation
valves closc on a CIAS signal watl
the exception of those containment
isolation walves which isolate
component cooling water flow to
the reactor coclant pumps.
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Inspections, Tests, Analyses, and Acceptance Critenia
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components
19221 (NOTE 1).

13,  Available NPSH meets or exceeds
required CCWS pump net positive
suction head for conditions uander
which the CCWS pumps must
opesate.

14a) System water chemistry 5 con-
troled. The capabiiity is provided
to sample water, and to adjust
water pH by addition of chemicals.

b) Radiatior monitors and system
sampling are provided to detect
radioactive contamination in water.
Contaminated water can be proc-
essed as liquid waste.

1922

12

i3.

14,

14

DRAFT

The CCWS components depicted
Figare 1922-1 are accessibie for

Mmmum pump NPSH, as deter-
and the results of wveador tests
and/or analyses, mects or cxceeds
as-procy d pump NPSH require-
ments.

The CCWS mncludes prowisions for
sampling, chemical addiwon, radi-
ation moaitonng, and processing 2s
hiquid waste.
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15. The CCWS components shown ia 15. inspeat Code Data Reports for in- . COWS and
Figure 1922-1 are instailed, and staliation and composents. laspect bave reguired ASME Section 111
CCWS mechanical equipment s the systems and compomems for N class code stamps per the Code
built n accordance with ASME stamps for ASME Section Ml com- Classes showm i Figure 19223
Section III requirements that are poncats. for cach composent (NOTE 1)

shown in Figure 1922-1 (NOTE
1).

NOTE 1: Such diagrams are for the purpose of illustrating the general conceptual design features of the System 80+ systems,
components, and equipment and their interrelationships. The simplified diagrams are not necessarily to scale, are
not necessarily inclusive of all components and equipment, and are not intended to be exact representations of the
detailed system coafigurations that will be utilized i any facility referenang the certified design.
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TABLE 1.92.2-2 (Continued)

COMPONENT COOLING WATER CONSUMERS

Division |




SYSTEM 80+ =

Operating Mode/ ' Normal Operation
Components |

ESSENTIAL
Shutdown cooling
heat exchanger
Containment spray
heat exchanger
Spent feel pool X (Note b)
cooling heat
exchangers
Diesel generator

Others {essential) X
(Note ¢}

1922
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SYSTEM 80+=

Operating Mode/
Components

Normal Operation

NON-ESSENTIAL

Reactor coolant

pumps and pump
motor:

X

Charging pump
maotor coolers

Charging pump
miniflow heat
exchanger

Others (Noa-
essentiaij (Note d)

1922

«15% 8-10-92
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SYSTEM 80+ =
a (X)=Eq\&pmaurwdmmmponemwoﬁngmﬂo;iathfsmde
(-} = Equipment does not receive component cooling water flow in this mode
b. Either or both spent fuel pool cooling heat exchangers can receive flow during this operating mode.
c. Pump motor coolers, mimilow heat exchangers, and essential chilled water condensers are included in this category.
d. Normal chilled water condensers, instrument air compressors, letdown heat exchanger, sample heat exchangers, gas

stripper, and boric acid concentrator are included in this category.

1922 - 16 - 5-10-92
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1.9.6

1.9.6

B A e L e L s e e e

COMPRESSED AIR SYSTEMS

Design Description

‘vhe Compressed Air Systems (CAS) are non-safety related systems consisting of the
Instrument Air System (IAS), the Station Air System (SAS), and the Breathing Air
System (BAS). The Instrument Air System supplies compressed air to air-operated
instrumentation, air-operated controls, and air-operated valves. The Station Air
System supplics compressed air for sir-operated tools, and provides compressed air
for general use in the plant. The Breathing Air System supplies compressed air for
breathing protection.

The Compressed Air Systems are Class NNS (Non-Nuclear Safety) with the exception
ol the containment isolation valves and associated piping, which are ASME Code
Class 2 and Seismic Category 1 classification. Each containment penetration is
isolatable by two independent valves.

The Compressed Air Systems are not required to achieve or maintain a safe reactor
shutdown, Loss of Compressed Air Systems functions trigger alarms in the Control
Room.

The 1AS has four redundant trains. Each train has 100% capacity and includes an air
intake filter/silencer, an air compressor, an air .cceiver, an air dryer/filter train, and
associated piping and valves. A pgencral conceptual illustration of the TAS is shown
in Figure 1.9.6-1 (NOTE 1).

Loss of instrument air due to a failure of the IAS causes all of the
pncumatically-operated, safety-related componenis to fail to their safe positions.
Therefore, failure of the IAS will not prevent safety-related components or systems
from performing safety functions.

The SAS has two redundant trains. Each SAS train has 100% capacity and includes
an air intake filter/silencer, an air compressor, an air receiver, an air dryet/filter, and
associated piping and valves. A general conceptaal illustration of the SAS is shown
in Figure 19.6-2 (NOTE 1).

The BAS has two trains. Each BAS train has 100% capacity and includes an air
intake filter/silencer, a breathing air compressor, an air receiver, a breathing air
purifier, and associated piping and valves. A general conceptual illustration of the
BAS is shown in Figure 1.9.6 3 (NOTE 1).

Instrumentation is provided to monitor compressed air systems pressure and to control
the systems automatically - manualiy under operating conditions.

s 8-10.92
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NOTE 1:

1.9.6

The Compressed Air Systems are supplied electrical power from the offsite power
source, Compressed Air Systems contair ent isolation valve actuators receive electric
power from the Class 1E Auxiliary Power System. The 1AS can be powered [rom the
on-site Non-Class 1E Alternate AC Source Standby Power Supply.

The Compressed Air Systems are designed to permit inspection and testing of the air
compressors, receivers, deyers, filters, piping, ar.d valves illustrated in Figures 1.9.6-1,
19.6-2 and 1.9.6.3 (NOTE 1).

Inspections, Tests, Analyses, and Acceptance Criteria

Table 1.9.6-1 provides the inspections, tests, and/or analyses and their with associated
acceptance criteria for the CAS.

Such diagrams are for the purpose of ‘llustrating the general conceptual design
features of the System BO+ systems, components, and equipment and their
interrelationships.  The simplified diagrams are no! necassarily to scale, are not
necessarily inclusive of all components and equipment, and are not intended to be
exact representations of the detailed system configurations that will be utilized in any
[acility refe-=neing the certified design.

J 8-10-92
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1. The generai configuration of the IAS
is shown in Figure 196-1 (NOTE
1)

The general configuration of the SAS
is shown in Figure 1962 (NOTE

1).

3. The geoeral configuration of the
BAS is shown in Figure 1963
(NOTE 1).

r

4  The CAS operatcs when powered
from the off-site power source.

S. The IAS can be powered from the
Non-Class 1E Alternate AC Source

Standby Power Supply.

1.96

Inspections of the as-built IAS con-
figuration.

Inspections of the as-bmlt  SAS con-
figuration.

Inspections of the as-buiit BAS con-
figuration.

CAS functional tests to demonstrate
operation when powered from the
off-site power source.

An IAS fuactional test to demon-
sfrate operation when powered by
the Non Class 1E Altermate AC
Source Standby Power Supply.

Actual IAS configuration, for those
components shown, conforms with
Figure 196-1 (NOTE 1)

Actual SAS configuration, for those
componcnts shown, conforms with
Figure 196-2 (NOTE 1).

Actual BAS configuration, for those
components shown, coaforms with
Figure 1963 (NOTE 1).

the off-site power source.

The IAS s capable of operating
1E Alternate AC Sovrce Standby
Power Supply.

8-10-92
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6.

NOTE 1:

1.9.6

The CAS containment penetrations
are isolatable by two independent
valves,

The CAS designs permit periodic in-
spections and testing of CAS com-
ponents depicted in Figures 1.96-1,
1962, and 1963 (NOTE 1).

The CAS contamment isolation vaive
actuators receive electric power from
the Class 1E Auxiliary Power
System.

Upon loss of instrument air due to a
failure of the IAS, all of the pneu-
matically-operated, safety rclated
components fail to their safe posi-
tions.

Inspection of construction records
and actual system installation.

Evaluation of the CAS.

Inspection of installed components.

Trst the function of cach pncuma-
tically-operated, safety related com-
ponent with simulated loss of com-
pressed air.

6.

The CAS containment penetrations
are isolatable by two isdependent
valves.

The CAS compoments depicted m
Figures 1961, 1962 and 1963
are accessible for periodic inspec-
tions and testing (NOTE 1)

The CAS containment isolation valve
actuators are powered from the Class
1E Auxiiiary Power System.

All of the pneumatically-operated,
safety related compoments fail to
tl r safe positions upon a sumulatcd
loa of compressed air.

Such diagrams miotth:prpcaedahmmng mmmwmd:umm»
and arc pot intended to be exact

cquipment,
representations  of the detailed system configurations that will be utilized in any facility referencing the

=il .~
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LIQUID WASTE MANAGEMENT SYSTEM

Design Description

The Liquid Waste Management System (LWMS) provides the capability 1o collect,
segregate, store, process, sample, and monitor radioactive hauid waste. The LWMS
is classified as a4 non-nuclear safety (NNS) system containing no safety class
components except for containment isolation valves and penctrations which are of
Safety Class 2. The LWMS is a non-seismic qualified system.

Radioactive liquid waste is segregated into the lollowing categories:

1. Equipment drain waste which includes, for example, degassed reactor
grade radioactive liquid waste

2. Floor drain waste which includes, for example, non-reactor grade
radioactive liquid waste

A Detergent waste which includes, for exsmple, laundry and hot shower
waste liquids

4 Chemical waste which includes, for example, non-detergent liquid

waste

The waste streams are not interconnected prior 10 collection and processing. The
LWMS is not intended 1o process post-accident sources of liquid wastes. Therefore,
the LWMS is isolated in post-accident conditions by operator action.

The equipment drain waste subsystem provides for filtration, decontamination, batch
sampling, and recirculation capability for further processing. A peneral conceptual
illustration of the equipment drain waste subsystem is shown in Figure 1.11.1-1
(NOTE 1).

The floor drain waste subsystem provides for filtration, decontamination, batch
sampling, and recirculation capability for further processing. A general conceptual
illustration of the floor drain waste subsystem is shown in Figure 1.11.1-2 (NOTE 1).

The floor drain waste subsystem has the additional capability for oil/crud removal,
flocculent addition to collection tanks, and pH adjustment of liquid waste systems.

The chemical waste subsystem has the capability for pH adjustment through chemical
addition to the collection tank, filtration, batch sampling, and recirculation to the floor
drain waste subsystem for further processing. A general conceptual illustration of the
chemical waste subsystem is shown in Figure 1.11.1-3 (NOTE 1).

The detergent waste subsystem has the capability for filtration, decontamination by
demincralizes, batch sampling, and recirculation to the floor drain subsystem for

-
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SYSTEM 804 ™

funher processing. A general conceptual illustration of the detergent waste subsystem
is shown in Figute 1.11,1-4 (NOTE 1),

This LWMS has collection and storage capacity 10 process the maximum expected
liquid waste volumes, based on anticipated peak daily inputs produced during plant
operation, refueling, plant shutdowns, maintenance, and startup operations.

1.WMS sample or waste monitor tanks have volumes equivalent or greater than their
associated collection tanks. The stcam generator drain tank provides surge capacity
only and has no associsted sample tank or waste monitor tank. In addition,
condensate collected in the containment cooler condensate tank is not radioactive,
therefore no sample or dedicated waste monitor tank is provided. The LWMS has
the capability to divert flows within the LWMS for additional processing.

The system processes radioactive liquid waste so that the concentration of the liquid
effluents at the unrestricted discharge point is within the limits specified in 10CFR20,
Appendix B, Table 11 (Date). The LWMS provides minimum decontamination factors
of 1000 for radioactive isotopes, except radioactive noble gases and tritium, and a
minimum dilution flow of 100 CFS at the unrestricted discharge point.

The LWMS requires that release of processed liquid waste 1o the environment
requires an operator action.  Instrumentation and controls to monitor and control
LWMS parameters and discharge are provided in the control room. This LWMS can
batch-sample and monitor processed liquid waste prior 1o release to the environment,
A radiation monitor is located upstream of the plant discharge and terminates releases
of liquid elffluents automatically if liquid effluents will exceed the radioactive
concentration limits specified in 10CFR20, Appendix B, Table Il (date) at the
unrestricted discharge point.

(The LWMS is housed in a Radwasie Facility. This facility provides adequate spacing
for equipment to permit maintenance, testing and inspections,)

Inspections, Tests, Analyses, and Acceptance Criteria

Table 1.11.1-1 provides the inspections, tests and/or analyses and their associated
acceptance criteria for the LWMS.

Such diagrams are for the purpose of illustrating the general conceptual design
features of the System 80+ systems, components, and equipment and their
interrelationships.  The simphified diagrams are no' necessarily to scale, are not
necessanly inclusive of all components and equipment, and are not intended to be
exact representations of the detailed system configurations that will be utilized in any
facility referencing the certified design.

|
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b)

<)

d)

i1l

The LWMS is designed and built
as foliows:

The general configurations of the
LWMS subsystems are shown in
Figures 1.111-1 through 1.11.1-6
{NOTE 1).

“dimimum decontamination  factors
of 1000 for radicactive isotopes
except radioactive noble gasts and
tritium.

A mimmum dilution flow at the
unrestricted  discharge pomnt of at
least 100 CFS.

R - reulation capability for

a . smal processing of liquid
wastes.

d)

Actual LWMS subsystemn con-
figuration for the components
shown, conform with Figures
LIVvI-1 throwgh 11116 (NOTE
1).

Minimum decontamination factors
of 1000 ar achieved for rads-
active sotopes except radmoactive

A minimum dilutios fow of 100
CFS is achieved.

Liquid wastes can be rearculaed
for additional grocessing

8-10-92
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a)

1118

Each LWMS subsystem described
in the Design Description bhas pro-
cess flow and storage capacity to
process the anticipated daily input
produced during plant operation,
refueling, plant shutdowns, mam-
tenance, and startup operations.

The LWMS reduces the concentra-
tion of radicactive isotopes in
liquid cffluents to levels that con-
form to limits for releases to un-
restricted arcas that are specified
m 10CFR20, Appendix B, Table I
(Date).

The LWMS can sample and mons
tor effluent batches prior to re-
lease to unrestricted areas.

Sampling capability i provided
for each collection tank prior to
processing and for cach waste
monitor tank and sample tank
prior to release of liquid effiuent
to the enviropment.

Inspection and tests of process
flows and storage capacities of as-
built LWMS subsystem.

Analysis of design specifications
and as-built LWMS performance
data.

Inspection of as-bwilt LWMS sub-
systems.

4.a)

The LWMS meets the Tahle

Samphing capabilities cxst for:

1) Each collection tand prior to
processing.
2) Each waste monitor and sample

tank upstream of the plant un-
restricted discharge point.

8-10-92



4b)

5.a)

b}

6.

i.11.1

Radiation moniloring is provided
upstrears  of the plant unrestricted
discharge point.

Radioactive liquid wastes are scg-
regated into:

1) Equipment drain waste
2) Floor drain wastes

3} Detergent wastes

4) Chemical wastes

The equipment drain, the fioor
drain, the detergent, and the
chemical waste streams are not in-
terconnected prior to colicction

and processing.

The LWMS componcnts shown in
Figures 1.111-1 through 1.11.16
are installed, and LWMS mechan-
ical equipment is built in accord-
ance with ASME Section M1 re-
quircments that are shown in
Figares 111.1-1 through 1111-6
(NOTE 1).

6.

Inspections of as-built  systems

Inspect Code Data Reports  for
nstallation and componcnts.  In-
spect the systems and components
for N stamps for ASME Section
Il components.

4b)

5.a)

b)

6.

Radiation monitoring equipment
is located upstream of the plant
unrestricted  discharge point.

Radicactive wastes are segregated
into four waste streams:

1) Equipment dran wasic
2) Floor drain waste

3) Detergrent waste

4) Chemicai waste

The four waste streams are not in-
terconnected  prior to caollection

and processing.

LWMS mstallation and compon
ents have required ASME Section
I class code stamps per the Code
Classes shown o Figwres 11113
through 11116 (NOTE 1).

8-10-92
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SYSTEM 80+

2.

10.

NOTE 1:

LiLi

The instrumsnt in- “ations and
controls shown in Figures 1.11.1-1
through 1.11.1-6 are available in
to isolate the LWMS inlet waste
flows (NOTE 1)

Reicase of processed liguid waste
to unresticted areas can be init-
rated only hy manual action.

Liguid effluent discharge to unre-
stricted areas is terminated auto-
matically when the hmits of
10CFR20, Appendix B, Table i
(date) will be exceeded.

The LWMS subsysiems are acces-
sible for periodic nspection, and
testing.

190.

Test LWMS subsystem  controls.

Test of the as-built LWMS sub-
systems using signals that simulate
excedence of hmits.

inspections of the as-ho™™ LWMS

subsystems.

b}

10.

cations and controls showe

Figures 1.11.1-1 through 11116
are kcated m the cootrol room

(NOTE 1).

The LWMS subsystems inict waste
flows can be wmsolated wath cosizoly
located in the costrei room.

Release of hiquid cffiuents o un-
restricted arcas can be imitiated
only by manual action

Liquid waster discharge to unre-
stricted areas B terminated  auto-
matically in respomee to mgnals
that simulate excedence of limis

LMWS subswstems are accessihic
for inspection, and penwdic test
ng

Suchd}agrmsmtmthepmpose ofmmramg thcgeacnlmmeptul deevgafatmes of the System 80+
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1.11.2

L11.2

GASEOUS WASTE MANAGEMENT SYSTEM

Design Description

The Guseous Waste Management System (GWMS) collects, stores, processes,
samples, and monitors radioactive gascous waste. The GWMS is a non-nuclear safety
(NNS) system containing no safety class components except for containment isolation
valves and penetrations which are Safety Class 2.

The GWMS is a charcoal delay system. The GWMS can operate continuously or
periadically. The GWMS processes all radioactive gases generated by the plant
systems connected 1o it during plant operations. This system is not intended to
process post-accident sources; therefore the GWMS is isolated in post-accident
conditions. A general conceptual illustration of the GWMS is shown in Figure
1.11.2-1 (NOTE 1).

The GWMS system contains conditioning equipment (including a cooler-condenser
for humidity control and a charcoal guard bed) (o minimize moisture and
contamination in the charcoal adsorbers and charcoal adsorbers to delay passage of
noble gases through the cquipment.

The GWMS design precludes the baildup of an explosive mixture of hydrogen and
oxygen in the GWMS. Dual gas analyzers monitor the concentration of hydrogen
and/or oxygen in the GWMS. Nitrogen purges maintain the concentration of
hydrogen and/or oxygen at less than 4%.

The GWMS processes radioactive gaseous waste so that the concentration of the
gaseous radioactive effluents discharge to unrestricted areas is within limits specified
by 10CFR20, Appendix B, Table 11 (Date). Effluents from the GWMS are filterad
through particulate and activated charcoal filters prior to release at the unit vent to
the environment. =
The GWMS can continuously wonitor concentrations of radioactivity in processed
gascous waste prior to release o the environment. The radiation monitor activates
controls to isolate automatically the GWMS discharge if the limits of 10CFR20,
Appendix B, Table II (Date) will be exceeded. Leakage rates of processing
equipment of the GWMS are within limits specified in ANSI/ANS 55.4, Tabie 9
(Date).
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SYSTEM 80+ ™

NOTE 1:

1.11.2

(The GWMS is located in the Redwaste Facility.)
Inspections, Tests, Analyses, and Acceptance Criteria

Table 1.11.2-1 provides the inspections, tests and  analyses and their associated
acceptance criteria for the GWMS.

Such diagrams are for the purpose of illustrating the general conceptual design
features of the System B0+ systems, components, and equipment and their
interrelationships. The simplified diagrams are not necessarily to scale, are not
necessarily inclusive of all components and equipment, and are not intended 10 be
exact representations of the detailed system configurations that will be utilized in any
facility referencing the certified design.
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TABLE 1.11.2-1

GASEOUS \ 'ASTE MANAGEMENT SYSTEM
Inspections, Tests, Analyses, and Acceptance Critena

Certified Design Commitment Inspections, Tests, Analvses Acceptance Critena
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System BG+ ™
11.2- i
GASEOUS WASTE MANAGEMENT SYSTEM
Inspections, Tests, Analyses, and Acceptance Criteria
3. - (Continued) - ¥ {Continued) 3, (continued)
b) Minimum mass of charcoal in ad- b} Inspect as-built GWMS config- b) The minimum mass of charcoal in
sorber at least 18,000 lbm. uration, the adsorber is greater than 18,000
Ibm.
¢} Minimum charcoal adsorptivity for ¢} Imspect wvendor specifications on ¢) Minimum charcoal adsorptiviy for
Krypton and Xenon of at least: charcoal adsorber, Arypton and Xenon of at least:
185 cc/gm for Krypion 185 cc/rm Kiypton
330 cc/gm for Xenon 330 cc/gm Xenon
4. The GWMS precludes a buildup of 4a) Inspect as-built GWMS  con- 4a) Dual gas analyzers are prowvided.
an explosive mixture of hydrogen figuration,
and oxygen. The GWMS has:
aj Dual gas analyzers for hydrogen
and/or oxygen.
?) Nitrogen purge capability to wain- b) Test to measure nitrogen purge b} Nitrogen purge maintains “ydrogen

tain the hydrogen and/or oxygen
concentrations at less than 4%.

1.11.2

flow.

and/or oxygen concentrations at
less than 4%.
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1.11.2

The GWMS can monitor the radio-
active concentration of gaseous ef-
fluents with radiation monitoring
equipment located upstream of the
plant unit vent.

The GWMS components shown in
Figure 111.2-1 are installed, and
GWMS mechanical equipment is
built in accerdance with ASME
Section Il requirements that are
shown in Figure 1.112-1 (NOTE

1).

The instrumentation  indications
and controls shown in Figure
1.11.2-1 are located in the control
room. The inlet radioactive
gascous waste streams to the
GWMS can be isolated manually
from the control room (NOTE 1).

~

TABLE 1.11.2-1 {Continued)
GASEOUS WASTE MANAGEMENT SYSTEM

ions, Tes

Inspections, Tests, Analyses

Inspections of the as-built
will be performed.

system

Inspect Code Data Reports for in-
staliation and components. Inspzct
the systems and components for N
stamps for ASME Section 11l com-

ponents.

Inspections of the as-built system
wiil be performed. Test inlet waste
stream isolation.

‘riteria

~d

Acceptance Criteria

Radiation monitoring capability s
located upstream of the plant unit
vent.

GWMS installation and components
have required ASME Section 111
class code stamps per the Code
Classes shown in Figure 1.11.2-1
for each component (NOTE 1),

Instrumentation  indications  and
coutrols shown in Figure 1.112-
are located in the control room.
The GWMS iniet waste st-zams can
be isolated by manual action
(NOTE 1).
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System 80+ ™
1 tin
Certified Design Commitment Inspections, Tests, Analyses Acceptance Critena

8. Discharges of radiractive gaseous 8. Test isolajon capability wusing a 8. The GWMS meets the Tabie

effluents to the environment are signal thai simulates exceedence of 1.13.2-1, Certified Design

terminated automatically if the fimits, Description, No. 8,

limits of 10CFR20, Appendix B,

Table II (date) will be exceeded.
9. The GWMS is accessible for 9. inspections of the as-built GWMS. Kl The GWMS components are acecs-

periodic inspection and testing. sible for periodic iespections and

testing.

NOTE L Such diagrams are for the purpose of illustrating the general conceptual design features of the System 80+
systems, compc.ents, and equipment and their interrelationships. The simplified diagrams are not neccessarily
to scale, are not necessarily inclusive of all components and equipment, and are not intended .0 be eract
representations  of the detailed system configurations that will be utilized in any facility referencing the certified
design.
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FIGURE 1.11.2.1
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— ————



