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SYSTEM 80+"

1.1 DEFINITIONS

The following definitions apply to terms used in the Design Descriptions and associated
ITAAC:

Acceptance Criteria means the performance, physical condition, or analysis result for a
structure, system, or component that demonstrates the Design Commitment is met.

Analysis means a calculation, mathematical computation, or engineering or technical
evaluation. Engineering or technical evaluations could include, but are not limited to,
comparisons with operating experience or design of similar structures, systems, or components.

As-built means the physical properties of a structure, system, or component following the
completion of its installation or construction activities at its final location at the plant site.

Basic Configuration (for a Building) means the arrangement of structural features (e.g.,
floors, ceilings, walls, columns, and doorways) and any structures, systems or components
which are specified in the building Design Description.

Basic Configuration (for a System) means the functional arrangement of structures,
systems, or components specified in the Design Description and the verifications for that
system specified in Section 1.2.

Channel means either an arrangement of components and their interconnects that generates
a signal to initiate an action or to indicate a condition, or a distinct path among multiple paths
within instrumentation and control equipment.

Design Commitment means that portion of the Design Description that is verified by
ITAAC.

Design Description means that portion of the design that is certified.

Division (for electrical systems or equipment)is the designation applied to a given safety-
related system or set of components which are physically, electrically, and functionally
independent from other redundant sets of components.

Division (for mechanical systems or equipment)is the designation applied to a specific
set of safety-related components within a system.

Inspect or Inspection mean visual observations, physical examinations, or reviews of records
based on visual observation or physical examination that compare the structure, system, or
component condition to one or more Design Commitments. Examples include walkdowns,
configuration checks, measurements of dimensions, or non-destructive examinations.

1.1 -1- 5-28-93
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Test means the actuation, operation, or establishment of specified conditions to evaluate the
performance or integrity of as-built structures, systems, or components, unless explicitly stated
otherwise.

Type Test means a test on one or more sample components of the same type.and
manufacturer to qualify other components of that same type and manufacturer. A Type Test
is not a test of the as-built structures, systems, or components.

,
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1.2 GENERAL PROVISIONS

'Ihe following general provisions are applicable to the Design Descriptions and associated
ITAAC:

Verifientions For Basic Configuration For Systems

Verifications for Basic Configuration of systems include and are limited to inspection of the
system functional arrangement and the following inspections, tests, and analyses:

(1) Inspections, including non-destructive examination (NDE), of the as-built, pressure
boundary welds for ASME Code Class 1,2, or 3 components identified in the Design
Description to demonstrate that the requirements of ASME Code Section III for the
quality of pressure boundary welds are met.

(2) Tests, or tests and analyses, of the Seismic Category I mechanical and electrical
equipment (including connected instrumentation and controls) identified in the Design
Description, including associated anchorage, to demonstrate that the equipment is
qualified to withstand design basis dynamic loads without loss of its safety function.

(3) Tests, or tests and analyses, of the Class 1E electrical equipment identified in the
Design Description (or on accompanying Figures) to demonstrate that it is qualified
to withstand the environmental conditions that would exist during and following a
design basis accident without loss of its safety function for the time needed to be
functional. These environmental conditions, as applicable to the bounding design
basis accident (s), are as follows: expected time-dependent temperature and pressure
profiles, humidity, chemical effects, radiation, aging, submergence, and their synergistic
effects which have a significant effect on equipment performance. As used in this
paragraph, the term " Class 1E electrical equipment" constitutes the equipment itself,
connected instrumentation and controls, connected electrical components (such as
cabling, wiring, and terminations), and the lubricants necessary to support
performance of the safety functions of the Class 1E electrical components identified
in the Design Description, to the extent such equipment is not located in a mild
environment during or following a design basis accident.

Electrical equipment environmental qualification shall be demonstrated through
analysis of the environmental conditions that would exist in the location of the
equipment during and following a design basis accident and through a determination
that the equipment is qualified to withstand those conditions for the time needed to
be functional. This determination may be demonstrated by:

(a) Testing of an identical item of equipment under identical or similar conditions
with a supporting analysis to show that the equipment is qualified; or

(b) testing of a similar item of equipment under identical or similar conditions
with a supporting analysis to show that the equipment is qualified; or

i

I
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(c) experience with identical or similar equipmeat under identical or similar
conditions with supporting analysis to show that the equipment is qualified;
of

(d) analysis in combination with partial type test data that supports the analytical
assumptions and conclusions to show that the equipment is qualified.

(4) Tests or type tests of active safety-related motor-Operated Valves (MOVs) identified
in the Design Description to demonstrate that the MOVs are qualified to perform
their safety functions under design basis differential pressure, system pressure, fluid
temperature, ambient temperature, minimum voltage, and minimum and/or maximum
stroke times.

Treatment of Individual Items

The absence of any discussion or depiction of an item in the Design Description or
accompanying Figures shall not be construed as prohibiting a licensee from utilizing such an
item, unless it would prevent an item from performing its safety functions as discussed or
depicted in the Design Description or accompanying Figures.

When the term " operate," " operates," or " operation" is used with respect to an item discussed
in the Acceptance Criteria,it refers to the actuation and running of the item. When the tenn
" exist," " exists," or " existence" is used with respect to an item discussed in the Acceptance
Criteria, it means that the item is present and meets the Design Description.

Implementation of ITAAC

The ITAAC are provided in tables with the following three-column format:

Inspections
Desien Commitment Tests. Analyses Accentance Criteria

Each Design Commitment in the left-hand column of the ITAAC tables has an associated
Inspections, Tests, or Analyses (ITA) requirement specified in the middle column of the
tables.

He identification of a separate ITA entry for each Design Commitment shall not be
construed to require that separate inspections, tests, or analyses must be performed for each
Design Commitment. Instead, the activities associated with more than one ITA entry may
be combined, and a single inspection, test, or analysis may be sufficient to implement more
than one ITA entry.

An ITA may be performed by the licensee of the plant, or by its authorized vendors,
contractors, or consultants. Furthermore, an ITA may be performed by more than a single
individual or group, may be implemented through discrete activities separated by time, and
may be performed at any time prior to fuel load (including before issuance of the Combined
Operating License for those ITAAC that do not necessarily pertain to as-installed

1.1 -4- 5-28-93
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equipment). Additionally, an ITA may be performed as part of the activities that are required
to be performed under 10 CFR Part 50 (including, for example, the Quality Assurance (OA)
program required under Appendix B to Part 50); therefore, an ITA need not be performed
as a separate or discrete activity.

Discussion of Matters Related to Operations i

In some cases, the Design Descriptions in this document refer to matters that relate to
operation, such as normal valve or breaker alignment during normal operation modes. Such
discussions are provided solely to place the Design Description provisions in context (e.g., to
explain automatic features for opening or closing valves or breakers upon off-normal
conditions). Such discussions shall not be construed as requiring operators during operation
to take any particular action (e.g., to maintain valves or breakers in a particular position .

during normal operation). [

Interpretation of Figures

In many but not all cases, the Design Descriptions in Section 2 include one or more Figures.
The Figures may represent a functional diagram, general structural representation, or other
general illustre% n. For I&C systems, Figures also represent aspects of the relevant logic of
the system or put of the system. Unless specified explicitly, the Figures are not indicative
of the scale, location, dimensions, shape, or spatial relationships of as-built structures, systems,
and components. In particular, the as-built attributes of structures, systems, and components
may vary from the attributes depicted on the Figures, provided that those safety functions
discussed in the Design Description pertaining to the Figure are not adversely affected.

,

I
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2.1.7 IN-CORE INSTRUMENT GUIDE TUBE SYSTEM [

Design Description
.

The In-Core Instrument (ICI) Guide Tube System having guide tubes, supports, seal
housings and a seal table is safety related in that the guide tubes and seal housing are' .,

pressure retaining components of the reactor coolant system.

The Basic Configuration of the ICI guide tubes, seal housings, supports and seal table is-.
as shown on Figure 2.1.7-1.

The ICI guide tubes serve as a guide path and provide support for the in-core detector e

assemblies. The ICI guide tubes connect to the bottom of the reactor. vessel and
terminate in a seal housing assembly located at the seal table. The ICI guide tubes and *

seal housings provide the reactor coolant pressure boundary for the ICI guide path outside
the reactor vessel. Pressure retaining seals are installed between the seal housing and the
in-core instrument, at the seal housing.

The ICI supports and seal table support the ICI guide tubes and provide tube to tube !
'

spacing. 'Ihe seal table also seals the ICI chase from water ingress during refueling.

The ASME Code Section III Class for the ICI guide tube pressure retaining components
,

shown on Figure 2.1.7-1 is as stated on the figure.

The safety-related equipment shown on Figure 2.1.7-1 is qualified Seismic Category I. r

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.1.7-1 specifies the inspections, tests, analyses and associated acceptance criteria .
for the ICI Guide Tubes System.

:

I
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FIGURE 2.1.7-1
IN-CORE INSTRUMENT GUIDE TUBE SYSTEM
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SYSTEM 80+" TABLE 2.1.7-1

IN-CORE INSTRUMENT GUIDE TUBE SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

Desien Commitment Inspections. Tests. Analyses Accentance Criteria

1. The Basic Configuration for the ICI 1. Inspection of the as-built system 1. For the components and equipment
Guide Tube System is as shown on configuration will be conducted. shown on Figure 2.1.7-1, the as-built
Figure 2.1.7-1. ICI Guide Tube System conforms with

the basic configuration.

2. The ICI guide tubes and seal housings 2. A pressure test will be conducted on 2. The results of the pressure test of
retain their pressure boundary integrity those portions of the ICI Guide Tube ASME Code Section III components of
under internal pressures that will be System required to be pressure tested by the ICI guide tubes and seal housings
experienced during service. the ASME Code Section III. conform with the pressure testing

criteria in ASME Code Section III.

2.1.7 - - 2'- 05-28-93
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2.3.1 REACTOR COOLANT SYSTEM

Design Description

The Reactor Coolant System (RCS) removes heat generated in the reactor core and '
transfers the heat to the steam generators. The reactor coolant system forms part of
the pressure boundary between the reactor coolant and the Containment atmosphere.-

The Basic Configuration of the RCS is as shown on Figures 23.1-1 through 23.1-4.
The pressure retaining components of the RCS and the RCS instrumentation shown
on the figures, except as noted on the figures, are safety related.

The RCS is located in the Containment and has a reactor vessel (RV), two steam
generators (SGs), four reactor coolant pumps (RCPs), one pressurizer (PZR), four
pressurizer safety valves, piping, heaters, controls, instrumentation and valves.

The RCPs circulate reactor coolant water in loops through the RV to the SGs and
back to the RV. The PZR provides a surge volume for the reactor coolant and
pressurizes the RCS.

The pressurizer safety valves provide overpressure protection for reactor coolant
pressure boundary components in the RCS. Low temperature overpressure
protection for the RCS is provided by the shutdown cooling system (SCS).

The pressure retaining components of the reactor coolant pressure boundary that are
made of ferritic materials meet the fracture toughness requirements of the ASME
Code Section III. Reactor vessel beltline materials have Charpy upper shelf energy
of no less than 75 ft.-lb. initially. The RV beltline materials are SA-508 Class 2 or 3
for forgings and austenitic stainless steel or Ni-Cr-Fe alloy equivalent to SB-166 for
cladding.

The RV is equipped with capsules for accommodating material surveillance specimens.
Specimens taken from materials actually used in fabrication of the belt line region are -
inserted in the capsules and include Charpy V-notch specimens of base metal, weld
metal and heat-affected zone material, and tensile specimens from base metal and ,

weld metal.

Each RCP motor has a flywheel which retains its integrity at a design overspeed
condition of 125 percent of operating speed.

Each SG steam outlet nozzle has an integral flow-limiting venturi.

Each direct vessel injection nozzle cross sectional flow area is limited.

I

|
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The ASME Code Section III Class for the RCS pressure retaining components shown
on Figures 23.1-1 through 23.1-4 is as depicted on the figures.

The safety related equipment shown on Figures 23.1-1 through 23.1-4 is qualified - ,

Seismic Category I.

Displays of the RCS instrumentation shown on Figures 23.1-1 through 23.1-4 exist
in the main control room (MCR) or can be retrieved there.

Controls exist in the MCR to start and stop the RCPs, open and close those power
operated valves shown on Figures 23.1-1 through 23.1-4, and energize or de-energize
the pressurizer heaters.

Two pressurizer backup heater banks are powered from different Class 1E Divisions.
The other pressurizer heaters, the reactor coolant pump motors, and power-operated
valves shown on Figure 23.1-1 are not powered from Class 1E sources.
Instrumentation shown on Figures 23.1-1 through 23.1-4 is powered from its
respective Class 1E Division except for the heated junction thermocouple and core
exit temperature instruments shown on Figure 23.1-3, and the refueling water level
instruments between the SCS suction lines and safety injection system lines and
between the SCS suction lines and the SDS on Figure 23.1-1.

Valves with response positions indicated on Figure 23.1-1 change position to that
indicated on the figure upon loss of motive power.

Inspections, Tests, Analyses and Acceptance Criteria

Table 23.1-1 specifies the inspections, tests, analyses, and associated acceptance
criteria for the Reactor Coolant System.

!

I

;
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SYSTEM 80+= TABLE 23.1-1

REACFOR COOLANT SYSTEM
Inspections. Tests. Analyses, and. AcceDiance criteria

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

1. The Basic Configuration of the RCS is 1. Inspection of the as-built RCS 1. For the components and equipment
as shown on Figures 2.3.1-1 through configuration will be conducted. shown on Figures 2.3.1-1 through
2.3.1-4. 2.3.1-4, the as-built RCS conforms with

the Basic Configuration.

2. He pressurizer safety valves provide 2. Tests and analysis in accordance with 2. Pressurizer Safety Valve set pressure
overpressure protection for reactor ASME Code Section III will be equals 2500 psia i 25 psi and the
coolant pressure boundary components performed to determme set pressure. minimum capacity of each valve is
in the RCS. Type tests and analyses of flow capacity 525,000 lbihr.

of the pressurizer safety valves will be
performed.

3. RV beltline materials have Charpy 3. Charpy V-notch specimens of RCS 4. He initial RV beltline Charpy upper
upper-shelf energy of no less than 75 ft- beltline materials will be tested. shelf energy is no less than 75 ft-Ib.
Ib initially.

4. The RV beltline materials are SA-508 4. Inspection of the RV beltline material 4. He RV beltline materials are SA-508
Class 2 or 3 for forgings and austenitic test reports will be conducted. Class 2 or 3 for forgings and austenitic
stainless steel or Ni-Cr-Fe alloy stainless steel or Ni-Cr-Fe alloy
equivalent to SB-166 for cladding. equivalent to SB-166 for cladding.

5. He RV is equipped with capsules for 5. Inspection of the RV for presence of 5. The capsules are in the reactor vessel.
accommodating material surveillance capsules will be performed.
specimens.

2.3.1 -1- 05-28-93
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SYSTEM 80+" TABLE 23.1-1 (Continued)

|'
REACTOR COOLANT SYSTEM

Inspections. Tests. Analyses, and Acceptance Criteria

Desirn Commitment Inspections. Tests. Analyses Acceptance Criteria

6. RV material specimens taken from the 6. Inspection of RV material specimens 6. RV material specimens are made from
actual material from which the vessel will be performed. material used in RV fabrication, and
was fabricated are inserted in the include Charpy V-notch specunens of
capsules, and include Charpy V-notch base metal, weld metal, and heat- 1

specimens of base metal, weld metal, affected zone material, and tensile I
and heat-affected zone material, and specimens from base metal and weld
tensile specimens from base metal and metal.
weld metal.

7. Each RCP motor has a flywheel which 7. Shop tests of each RCP flywheel will be 7. Each RCP flywheel has passed an
retains its integrity at 125 % of operating performal at the vendor facility at overspeed test of no less than 125% of
speed. overspeed conditions, operating speed. ,

J

8. Each stea m generator steam outlet 8. He as-built SG steam outlet nozzles 8. Each SG steam outlet nozzle has an
nozzle has an integral flow-limiting will be inspected. integral venturi with a throat area no
venturi. greater than 1.283 square feet.

9. Each direct vessel injection nozzle cross 9. He as-built direct vessel injection 9. Each direct vessel nozzle has a cross
sectional flow area is limited. nozzles will be inspected. sectional flow area no greater than

56.75 square inches. {
10. He ASME Code Section III RCS 10. A pressure test will be conducted on 10. He results of the pressure test of the 1

components shown on Figures 2.3.1-1 those components of the RCS required ASME Code Section llI components of
through 2.3.1-4 retain their pressure to be pressure tested by ASME Code the RCS conform with the pressure
boundary integrity under internal Section III. testing criteria in the ASME Code
pressures that will . be experienced Section III.
during service.

I1.a) Displays of the RCS instrumentation 11.a) Inspection for the existence or . I1.a) Displays of the instrumentation shown
shown on Figures 2.3.1-1 ' through retrievability - in the MCR of on Figures 2.3.1-1 through 2.3.1-4 exist
2.3.1-4 exist in the MCR or can be instrumentation displays will be in the MCR or can be retrieved there.
retrieved there. performed.

2.3.1 -2- 05-28-93
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SYSTEM 80+" TABLE 23.1-1 (Continued)

REACTOR COOLANT SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

Desima Commitment Insocctions. Tests. Analyses Acceptance Criteria

11.b) Controls exist in the MCR to start and 11.b) Tests will be performed using the RCS 11.b) RCS controls in the MCR operate to
stop the RCPs, to open and close those controls in the MCR. start and stop the RCPs, to open and
power operated valves shown on Figures close those power operated valves '

2.3.1-I through 2.3.1-4, and to energize shown on Figures 2.3.1-1 through
or de-energize the pressurizer heaters. 2.3.1-4, and to energize or de-energize

the pnssurizer heaters.
t

12.a) Two pressunzer backup heater banks 12.a) Tests. will be performed on the 12.a) Within the RCS, a test signal exists only
are powered from different Class IE pressurizer heaters by providing a test at the equipment powered from the
Divisions. signal in only one Class IE Division at Class IE Division or bus under test,

a time.

12.b) Class IE instrumentation shown on 12.b) Tests will be performed on the Class IE 12.b) Within the RCS, a test signal exists only *

Figures 2.3.1-1 through 2.3.1-4 is _ mstmmentation shown on Figures 2.3.1- at the equipment powered from the
powered from its respective Class IE 1 through 2.3.1-4 by providing a test Class IE Division or bus under test.
bus, except as listed in the Design signal in only one Class IE bus at a
Description. time.

13. Valves with response positions indicated 13. 'A test of loss of motive power to these 13. These valves change position to the -

3

on Figure 2.3.1-1 change position to valves will be performed. position indicated on Figure 2.3.1-1 on ..

!that indicated on the figure upon loss of loss of motive power.
motive power.

2.3.1 -3- 05-28-93
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23.2 SHUTDOWN COOLING SYSTEM

Design Description

The Shutdown Cooling System (SCS) is a safety-related system which removes heat
from the reactor coolant and transfers the heat to the component cooling water
system during reduced reactor coolant system (RCS) pressure and temperature
conditions. The SCS provides low temperature overpressure protection (LTOP) for
the RCS.

He SCS is located in the reactor building subsphere and Containment.

The Basic Configuration of the SCS is as shown on Figure 23.2-1.

The SCS consists of two Divisions. Each SCS Division has a SCS pump, a SCS heat
exchanger, valves, piping, controls and instrumentation.

Each SCS Division has the heat removal capacity to cool the reactor coolant from
SCS entry conditions to cold shutdown conditions.

Each SCS Division contains a relief valve that provides LTOP for the RCS when the
RCS is connected to the SCS.

The SCS pump and the containment spray system (CSS) pump in the same Division
are connected by piping and valves such that the CSS pump in a Division can perform
the heat removal function of the SCS pump in that Division. The piping and valves
in the cross-connect line between the SCS pump suction and the CSS pump suction
permit flow in either direction.

In each Division, a flow-limiting device is installed downstream from the SCS pump
discharge between the cross-connect line from the CSS pump discharge and the
Containment isolation valves in the SCS pump discharge line to limit runout flow.

He piping from the RCS to the SCS pump suction is self venting and contains no
loop seals.

The SCS pumps can be flow tested during plant operation.

The ASME Code Section III Class for the SCS pressure retaining components shown
on Figure 23.2-1 is as depicted on the figure.

Safety related equipment shown on Figure 23.2-1 is qualified Seismic Category I.

Pressure retaining components shown on Figure 23.2-1 have a design pressure of at
least 900 psig and a design temperature of at least 400''F.

2.3.2 -1- 05-28-93
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Displays of the SCS instrumentation shown on Figure 23.2-1 exist in the main control

room (MCR) or can be retrieved there.

Controls exist in the MCR to start and stop the SCS pumps, and to open and close
those power operated valves shown on Figure 23.2-1. SCS alarms shown on Figure
23.2-1 are provided in the MCR. .

!
.

Water is supplied to each SCS pump at a pressure greater than the pump's required
net positive suction head (NPSH) during expected operations. .

The Class 1E loads shown on Figure 23.2-1 are powered from their respective Class .;
1E Division. The SCS pump motor and the CSS pump motor in each Division are
powered from different Class 1E buses in that Division.

i

The two mechanical Divisions of the SCS are physically separated.' .

SCS suction line isolation valves have independent interlocks to prevent opening if
reactor coolant pressure exceeds SCS LTOP relief valve set pressure.

!
. . ,

Inspections, Tests, Analyses and Areap*==ce Criteria |

Table 23.2-1 specifies the inspections, tests, analyses and associated acceptance
criteria for the SCS. ,

t

a
!

,

I

h

I

+

~. l

.

h
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SYSTEM 80+ TABLE 23.2-1

SIIUTDOWN COOLING SYSTEM
Inspections. Tests. Analyses, and Acceptance Criteria

Desien Commitment Inspections. Tests. Analyses Acceptance Criteria

1. The Basic Configuration of the SCS 1. Inspection of the as-built SCS 1. For the components and equipment
is as shown on Figure 2.3.2-1. configuration will be conducted. shown on Figure 2.3.2-1, the as-

built SCS conforms with the Basic
Configuration.

2. Each SCS Dhision has the heat 2. Tests of the SCS to measure the 2. Flow through the SCS heat ex-
removal capacity to cool the reactor shutdown cooling flow at the changer and heat exchanger bypass '

coolant from SCS entry conditions combined discharge of the SCS beat line can be adjusted while main-
to cold shutdown conditions. exchanger and beat exchanger taining a flow of no less than 5000

bypass line will be performed. gpm per Division. Each SCS pump
Tests and analyses will be provides at least 400 feet of head at
performed to determine the heat a flow rate no less than 5000 gpm.
removal capability of the SCS heat One SCS heat exchanger can cool
exchanger. the RCS from SCS entry conditions

(RCS indicated temperature =

350*F) to 200*F within 24 hours .

after reactor shutdown, when i

shutdown cooling is entered 31/2
hours after reactor shutdown.

3. Each SCS Division contains a relief 3. Test of the LTOP relief valve set 3. LTOP relief valve set pressure is
vahr that provides LTOP for the presure will be performed. Shop not greater than 545 psia and each
RCS when the RCS is connected to tests and analyses of the LTOP valve has a capacity of no less than
the SCS. relief valves capacity will be 5000 gpm.

conducted.

2.3.2 -1- 05-28-93
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SYSTEM 80+ TABLE 1.5.2-1 (Continued)

SHUTDOWN COOLING SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

Desian Commitment Inspections. Tests. Analyses Acceptance Criteria

4. The CSS pump in a Division can 4. Testing to measure the flowrate 4. The CSS pump in a Division pumps
perform the function of the SCS produced by the CSS pump, when at least 5000 gpm through the SCS
pump in the Division. its suction is cross-connected to the heat exchanger in the Division.

SCS pump suction and its discharge
to the SCS pump discharge, will be
performed.

5. In each Dhision, a flow limiting 5. Inspections of the as-built SCS will 5. In each Division, a flow limiting
device is installed downstream be conducted. Functional tests will device is installed downstream
from the SCS pump discharge be performed with flow aligned to from the SCS pump discharge
between the cross-connect line the IRWST. Analyses will convert between the cross-connect line
from the CSS pump discharge and the test flow rates to the maximum from the CSS pump discharge and
the Containment isolation valves to expected flow rate. the containment isolation valves.
limit runout flow. The SCS maximum flow is less than

or equal to 6500 gpm in each
Dhision.

6. The piping from the RCS to the 6. An inspection of the as-built 6. The piping from the RCS to the
SCS pump suction is self-venting piping will be conducted. SCS pump suction has no loop seals
and contains no loop seals. and is oriented downward or

horizontal except for an upward
section connecting to the pump
suction flange.

7. The SCS pumps can be flow tested 7. Tests of the SCS will be performed 7. Each SCS pump has a flow capacity
during plant operation. by manually ahgmng suction and of at least 5000 gpm through the

discharge valves to the IRWST and test loop.
startmg the SCS pumps manually.

,

2.3.2 -2- 05-28-93
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SYSTEM So TABLE 1.5.2-1 (Continued)

SIIUTDOWN COOLING SYSTEM
Inspections. Tests. Analyses, and Acceptance Criteria

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

8. The ASME Code Section III SCS 8. A pressure test will be conducted 8. The results of the pressure test of
components shown on Figure on those components of the SCS ASME Code Section III components
23.2-1 retain their pressure required to be pressure tested by of the SCS conform with the
boundary integrity under internal ASME Code Section III. pressure testing criteria in ASME
pressures that will be experienced Code Section III.
during senice.

9.a) DispIays of the SCS 9.a) Inspection for the existence or 9.a) Displays of the instrumentation
instrumentation shown on Figure retrieveability in the MCR of shown on Figure 23.2-1 exist in
23.2-1 exist in the MCR or can be instrumentation displays will be the MCR or can be retrieved there.
retrieved there. performed.

9.b) Controls exist in the MCR to start 9.b) Tests will be performed using the 9.b) SCS controls in the MCR operate to
and stop the SCS pumps, and to SCS controls in the MCR. start and stop the SCS pumps, and
open and close those power to open and close those power
operated valves shown on Figure operated valves shown in Figure
23.2-1. 23.2-1.

9.c) SCS alarms shown on Figure 23.2- 9.c) Tests of the SCS alarms shown on 9.c) The SCS alarms shown on Figure
1 are provided in the MCR. Figure 23.2-1 will be performed 23.2-1 actuate in the MCR in

using signals simulating alarm response to a signal simulating
conditions. alarm conditions.

10. Water is supplied to each SCS pump 10. Tests to measure SCS pump suction 10. The calculated available NPSH
at a pressure greater than the pressure will be performed. exceeds each SCS pump's required
pump's required net positive Inspections and analyses to NPSH.
suction head (NPSH). determine NPSH available to each

pump will be prepared based on
test data and as-built data.

2.3.2 -3- 05-28-93

- _ _ - - __ -



t

:

SYSTEN! 80+ TABLE L5.2-1 (Continued)
i

:

SIIUTDOWN COOLING SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria f

Desian Commitment Inspections. Tests. Analyses Acceptance Criteria

:

"

11.a) Class IE loads shown on Figure 11.a) Tests will be performed on the SCS - 11.a) Within the SCS, a test signal exists
2.3.21 are powered from their by providing a test signal in only only at the equipment powered
respective Class 1E Division. one Class 1E Division at a time. from the Class 1E Division under

test.

11.b) The SCS pump motor and the CSS 11.b) Tests on the SCS and the CSS will 11.b) A test signal exists only at the SCS '

pump motor in each Division are be conducted with a test signal pump motor or CSS pump motor
powered from different Class 1E applied to one class 1E bus at a powered from the Class 1E bus ,

buses in that Division. time, under test. i

!
I

12. The two mechanical Divisions of 12. Inspections of the as-built SCS 12. The two mechanical Divisions of
the SCS are physically separated. mechanical Divisions will be the SCS are separated by a

performed. Divisional wall or a fire barrier
except for components . of the'
system within Containment which
are separated by spatial
arrangement or barriers.

a RCS pressure 13. The SCS suction isolation valves do13. SCS suction line isolation valves 13. Tests using
have independent interlocks to simulated signal greater than the not open.
prevent opening if RCS pressure SCS LTOP relief valve set pressure "

! exceeds SCS LTOP relief valve set will be performed by attempting to
pressure. open the valves from the MCR. '

Each valve will be tested
independently.

I

i
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SYSTEM 80+ TABLE 1.5.2-1 (Continued)

SHUTDOWN COOLING SYSTEM
Inspections. Tests. Analyses and Acceptance Criteria

Desima Conamitment inspections. Tests. Analyses Acceptance Criteria

14. Motor-Operated Valves (MOVs) 14. Tests will be performed to open 14. Each M9V having an active safety
having an active safety function and/or dose MOVs having an function opens and/or closes.
will open and/or close under active safety function under
differential pressure or fluid flow preoperational differential pressure
and temperature conditions. or fluid flow conditions and under

temperature conditions.

11 Check valves shown on Figure 15. Tests will be performed to open 15. Each check valve shown on Figure
23.2-1 will open and/or close and/or close check valves shown on 23.2-1 opens and/or closes.
under system pressure, fluid flow Figure 23.2-1 under system
conditions, or temperature preoperational pressure, fluid flow
conditions. or temperature conditions.

.

p

2.3.2 -5- 05-28-93

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



SYSTEM 80+"

2.4.2 ANNULUS VENTILATION SYSTEM

Design Description

The Annulus Ventilation System (AVS) reduces the concentration of radioactivity in
the annulus air by filtration, holdup (decay), and recirculation before annulus air is
released to the atmosphere.

The Basic Configuration of the AVS is as shown on Figure 2.4.2-1. The AVS
Icomponents shown on Figure 2.4.2-1 are safety-related.

ne AVS takes air from the upper annulus above the primary containment dome,
filters it, and discharges part of the air through openings to the lower annulus near
the annulus floor and the remainder of the air through the unit vent to the
atmosphere.

The AVS has two Divisions. Each Division of the AVS has a filtration unit, a fan,
dampers, ductwork, instrumentation, and controls. Each AVS filtration unit removes
particulate matter.

Each Division has dampers to modulate exhaust air to maintain a negative pressure -
within the annulus relative to atmosphere when the AVS is in operation.

The safety-related components of the AVS are qualified Seismic Category I.

Safety-related components of the AVS are powered from their respective Class 1E
Division.

Active components of the two Divisions of the AVS are physically separated.

Displays of the AVS instrumentation shown on Figure 2.4.2-1 exist in the main
control room (MCR) or can be retrieved there.

Controls exist in the MCR to start and stop the AVS fans, and to open and close
those power operated dampers shown on Figure 2.4.2-1.

Each AVS Division is activated by a Containment Spray Actuation Signal (CSAS).

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.4.2-1 specifies the inspections, tests, analyses and associated acceptance
criteria for the Annulus Ventilation System.

2.4.2 -1- 05-28-93
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SYSTEM 80+" TABLE 2.4.2-1

ANNULUS VENTIIATION SYSTEM
Inspections. Tests. Analyses, and Acceptance Criteria

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

1. He Basic Configuration of the AVS is 1. Inspection of the as-built AVS 1. For the components and equipment
as shown on Figure 2.4.2-1. configuration will be conducted. shown on Figure 2.4.2-1, the as-built

AVS conforms with the Basic
Configuration.

2. Each AVS filtration unit removes 2. Test and analysis will be performed on 2. He AVS filter efficiency is greater than
particulate matter. each AVS filtration unit to determine or equal to 2:99% for particulate matter

filter efficiency. greater than 0.3 microns.

3. Each Division has dampers to modulate 3. A test will be performed on each 3. During AVS operation, the AVS
exhaust air to maintain negative pressure Division to measure annulus pressure maintains a negative pressure in the
within the annulus relative to during AVS operation. annulus volume greater than 0.25 inches
atmosphere when the AVS is in of water gauge relative to atmosphere.
operation.

4. Safety-related AVS components are 4. Tests will be performed on the AVS 4. Within the AVS, a test signalexists only
powered from their respective Class IE system by providing a test signal in only at the equipment powered from the
Division. one Class IE Division at a time. Class IE Division under test.

5. Active components of the two Divisions 5. Inspection' of the as-built mechanical 5. The active components of the two
of the AVS are physically separated. Divisions will be performed. mechanical Divisions of the AVS are

separated by a Divisional wall or a fire
barrier.

2.4.2 -1- 05-28-93
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SYSTEM 80+" TABLE 2.4.2-1 (Continued)

ANNULUS VENTILATION SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

Desis Counmitment Inspections. Tests. Analyses Acceptance Criteria

'6.a) Displays of the AVS instrumentation 6.a) Inspection for the existence or 6.a) Displays of the instrumentation shown ;
shown on Figure 2.4.2-1 exist in the retrieveability in the MCR of on Figure 2.4.2-1 exist in the MCR or
MCR or can be retrieved there. . instrumentation displays will be can be retrieved there.

performed.

6.b) Controls exist in the MCR to start and 6.b) Tests will be performed using the AVS 6.b) AVS controls in the MCR operate to
.stop the AVS fans, and to open and controls in the MCR. start and stop the AVS filtration units,
close the isolation dampers shown on and to open and close those isolation

'
Figure 2.4.2-1. dampers shown on Figure 2.4.2-1.

7. ' Each AVS Division is activated by a 7. A test will be performed using a 7. Each AVS Division is activated by a
Con _tainment Spray Actuation Signal. simulated Contamment Spray Actuation simulated Containment Spray Actuation

Signal. Signal.

.
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2.4.4 SAFETY INJECTION SYSTEM i

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 design basis accidents. He SIS provides core cooling during fed and bleed
operation, in conjunction with the safety depressurization system. The SIS is located
in the reactor building subsphere and Containment.

The Basic Configuration of the SIS is as shown on Figure 2.4.4-1.

The SIS consists of two Divisions. Each SIS Division has two SIS pumps, two safety
injection tanks (SITS), valves, piping, controls and instrumentation.

Two SIS pumps, in conjunction with the SITS, have the capacity to cool the core
during design basis events.

The SITS contain borated water pressurized by a nitrogen cover gas. When RCS
pressure falls below SIT pressure and the associated SIT isolation valve is open, water
flows from the SIT into the reactor vessel. The SITS can be depressurized by venting
for entry into shutdown cooling.

.

A flow recirculation line from each SIS pump discharge to the in-containment
refueling water storage tank (IRWST) provides a minimum flow recirculation path.

The SIS pumps can be flow tested during plant operation.

The ASME Code Section III Class for the SIS pressure retaining components shown
on Figure 2.4.4-1 is as depicted on the Figure.

The safety-related equipment shown on Figure 2.4.4-1 is qualified Seismic Category
I.

Displays of the SIS instrumentation shown on Figure 2.4.4-1 exist in the main control
room (MCR) or can be retrieved there.

Controls exist in the MCR to start and stop the SIS pumps, and to open and close
those power operated valves shown on Figure 2.4.41. SIS alarms shown on Figure
2.4.4-1 are provided in the MCR.

Water is supplied to each SIS pump at a pressure greater than the pump's required
net positive suction head (NPSH). Each SIS pump has a minimum flow recirculation
line to the IRWST.

1

2.4.4 -1- 5-28-93
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He Class 1E loads shown on Figure 2.4.4-1 are powered from their respective Class
1E Division.

Within a Division, one SIS pump and associated valves are powered from a different
Class 1E bus in the same Class 1E Division than the other SIS pump and associated
valves.

Wi'hin a Division, the two hot leg injection isolation valves are powered from
different Class 1E buses in the same Class 1E Division.

He two mechanical Divisions of the SIS are physically separated.

Valves with response positions indicated on Figure 2.4.4-1 change position to that
indicated on the Figure upon loss of motive power.

The SIS is automatically initiated by a safety injection actuation signal (SIAS). An
SIAS starts the SI pumps and opens the SI header isolation valves and SIT isolation
valves.

The SIS can be manually realigned for simultaneous hot leg injection and direct vessel
injection (DVI).

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.4.4-1 specifies the inspections, tests, analyses and associated acceptance
criteria for the SIS.

|
|

|
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SYSTEM 80+ TABLE 2.4.4-1

SAFETY INJECTION SYSTEM
Inspections. Tests. Analyses and Acceptance Criteria

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

1. The Basic Configuration of the 1. Inspection of the as-built SIS 1. For the components and equipment
safety injection system (SIS) is as configuration will be conducted. shown on Figure 2.4.4-1, the as-
shown on Figure 2.4.4-1. built SIS conforms with the Basic

Configuration.
,

.

2. Two SIS pumps, in conjunction 2.a) Tests to determine SIS flow will be 2.a) Each SIS pump has a pump-
with the SITS, have the capacity to performed. Analysis will be developed pressure differential of
deliver coolant to the reactor vessel performed to convert the test no less than 1600 psid and no more
to cool the core during design basis results from the test conditions to than 2040 psid at the vendor's
events. the design conditions. specified minimum flow rate, and

injects no less 'han 980 gpm and no
more than 1232 gpm of borated
water into the reactor vessel at
atmospheric pressure.

2.b) Tests will be performed using 2.b) The SIS initiates and begins to
signals simulating asrJety injection deliver flow to the reactor vessel
actuation signal (SIAS). within 40 seconds following receipt

of a signal simulating SIAS.

2.c) Tests will be performed to open the 2.c) The pressurized SITS discharge
SIT isolation valves with the SITS water to the depressurized RCS.
pressurized and the RCS
depressurized. Analysis will be Resistance coefficient K of the
performed to convert the test discharge line from the SIT to the
results from the test conditions to reactor vessel is equal to or
the design conditions. between 4.5 to 30 (based on a

2
cross-sectional area of 0.6827 ft ).

2.4.4 -1- 5-28-93
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SYSTEM 80+ TABLE 2.4.4-1 (Continuedl

SAFETY INJECTION SYbTEM
Inspections. Tests. Analyses and Acceptance Criteria

Design Commitment Inspections. Tests. Analyses ACCentance criteria

3. The safety injection tanks can be 3. Tests will be performed with the 3. The SIT vent valves can be opened
depressurized by venting for entry SITS pressurized and the associated from the MCR and the SIT
iuto shutdown cooling. SIT isolation valve shut. Eai SIT pressure decreases while the SIT is

vent valve will be opened from the being vented.
MCR.

4 A flow recirculation line from each 4. Tests of SIS will be performed by 4. Minimum flow recirculation rate
SIS pump discharge to the IRWST manually aligning Si flow to the meets or exceeds the pump
provides a minimum flow IRWST through the minimum flow v e n d or's minimum flow
recirculation path. recirculation line and manually requirements.

starting each SIS pump.

5. The SIS pumps can be flow tested 5. Tests of the SIS will be performed 5. Each SIS pump has a flow capacity
during plant operation. by manually abgmng SIS flow to of at least 815 gpm to the IRWST

the IRWST and manually starting through the test line.
each SIS pump.

6. The ASME Code Section III SIS 6. A pressure test will be conducted 6. The results of the pressure test of
components shown on Figure 2.4.4- on those components of the SIS ASME Code Section III components
1 retain their pressure boundary required to be pressure tested by of the SIS conform with the
integrity under internal pressures ASME Code Section III. pressure testing criteria in ASME
that will be experienced under Code Section III.
service.

7.a) Displays of the SIS instrumentation 7.a) Inspection for the existence or 7.a) Displays of the instrumentation
shown on Figure 2.4.4-1 exist in retrievability in the MCR of shown on Figure 2.4.4-1 exist in
the MCR or can be retrieved there. instrumentation displays will be the MCR or can be retrieved there.

performed.

2.4.4 -2- 5-28-93
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SAFETY INJECTION SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

7.b) Controls exist in the MCR to start 7.b) Tests will be performed using the 7.b) SIS controls in the MCR operate to
and stop the SIS pumps, and to SIS controls in the MCR. start and stop the SIS pumps and to
open and close those power open and close those power
operated valves shown on Figure operated valves shown on Figure
2.4.4-1. 2.4.4-1.

7.c) SIS alarms shown on Figure 2.4.4-1 7.c) Tests of the SIS alarms shown on 7.c) The SIS alarms shown on Figure
are provided in the MCR. Figure 2.4.4-1 will be performed 2.4.4-1 actuate in the MCR in

using signals simulating SIS alarm response to signals simulating SIS
conditions. alarm conditions.

8. Water is supplied to each SIS pump 8. Tests to measure SIS pump suction 8. The calculated available NPSH
at a pressure greater than the pressure will be performed. exceeds each SIS pump's required
pump's required NPSH. Inspections and analyses to NPSH.

determine NPSH available to each
SIS pump will be performed based
on test data and as-built data.

9.a) The Class 1E loads shown on 9.a) Tests on the SIS will be conducted 9.a) Within the SIS, a test signal exists
Figure 2.4.4-1 are powered from by providing a test signal in only only at the equipment powered
their respective Class 1E Division. one Class 1E Division at a time. from the Class 1E Division under

test.

9.b) Within a Dhision, one SIS pump 9.b) Tests on the SIS will be conducted 9.b) Within the SIS, a test signal exists
and associated valves are powered by providing a test signal in only only at the equipment powered
from a different Class 1E bus in one Class IE bus at a time. from the Class 1E bus under test.
the same Class 1E Division than the
other SIS pump and associated
vahrs.

2.4.4 -3- 5-28-93
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SYSTEM 80+ TABLE 2.4.4-1 (Continued)

SAFETY INJECTION SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

Desima Commitment Inspections. Tests. Analyses Acceptance Criteria

9.c) Within a Division, the two hot leg 9.c) Tests on the SIS will be conducted 9.c) Within the SIS, a test signal exists
injection isolation valves are by providing a test signal in only only at the equipment powered
powered from different Class 1E one Class 1E bus at a time. from the Class 1E bus under test.
buses in the same Class 1E
Dhision.

10. The two mechanical Divisions of 10. Inspections of as-built mechanical 10. The two mechanical Divisions of
the SIS are physically separated. Divisions will be performed. the SIS are separated ty a

Divisional wall or a fire barrier
except for components of the
system within containment wliich
are separated by spatial
arrangement or barriers.

11. Valves with response positions 11. A test of loss of motive power to 11. These valves change position to the
indicated on Figure 2.4.4-1 change these valves will be performed. position indicated on Figure 2.4.4-
position to that indicated on the 1 upon loss of motive power.
Figure upon loss of mothe power.

12. The SIS is automatically initiated ~ 12. Testing will be performed by 12. A signal simulating SIAS starts the
,

by a safety injection ' actuation generating a signal simulating SI pumps and opens the SI header
signal (SIAS). SIAS. isolation valves and safety injection

tank (SIT) isolation valves.

2.4.4 -4- 5-28-93
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SYSTEM 80+ TABLE 2.4.4-1 (Continued)

SAFETY INJECTION SYSTEM
Inspections. Tests. Analyses, and Acceptance Criteria

Desien Commitment Inspections. Tests. Analyses Acceptance Criteria
,

13. The SIS can be manually realigned 13. Tests will be performed with the 13. The SIS injects no less than 980 and
for simultaneous hot leg injection system manually aligned for no more than 1232 gpm through
and direct vessel . injection (DVI). simultaneous DVI and hot leg each hot leg injection line with the

injection. RCS at atmospherie pressure.

14. M otor Operated Valves (MOVs) 14. Tests will be performed to open 14. Each MOV having an active safety
having an active safety function and/or close MOVs having an function opens and/or closes.i

will open and/or close - under active safety function under
differential pressure or fluid flow preoperational differential pressure
conditions and under temperature or fluid flow conditions and under
conditions. . temperature conditions. i

'15. Check valves shown on Figure 15. Tests will be performed to open 15. Each check valve shown on Figure
2.4.4-1 - will open and/or close and/or close check valves shown on 2.4.4-1 opens and/or closes.
under system pressure, fluid flow Figure 2.4.4-1 under system

_

condidons, and/or' temperature preoperational pressure, fluid flow
conditions. ' conditions and/or temperature

conditions.

- j.

L

i

)
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2.4.6 CONTAINMENT SPRAY SYSTEM

Design Description

The Containment Spray System (CSS) is a safety-related system which reduces heat
and redeces the concentration of radionuclides released from the fuel from the
Contairanent atmosphere and transfers the heat to the component cooling water
system fol;owing events which increase Containment temperature and pressure. The
CSS can also remove heat from the in-containment refueling water stoinge tank
(IRWST).

The CSS is located in the reactor building subsphere and Containment.

He Basic Configuration of the CSS is as shown on Figure 2.4.6-1.

The CSS consists of t'vo Divisions. Each CSS Division has a CSS pump, a CSS heat
exchanger, valves, piping, controls and instrumentation.

Each CSS Division has the heat removal capacity to cool and depressurize the
containment atmosphere, such that containment design temperature and pressure are
not exceeded following a loss of coolant accident (LOCA) or a main steam line break

(MSLB).

The CSS limits maximum flow in each Division.

The CSS pump and the Shutdown Cooling System (SCS) pump in the same Division
are connected by piping and valves such that the SCS pump in a Division can perform
the pumping function of the CSS pump in that Division. The piping and valves in the
cross-connect line between the SCS pump suction and the CSS pump suction permit
flow in either direction.

A flow recirculation line around each CSS pump provides a minimum flow
recirculation path.

The CSS pumps can be flow tested during plant operation.

The ASME Code Section III Class for the CSS pressure retaining components shown
on Figure 2.4.6-1 is as depicted on the Figure.

1

The safety related equipment shown on Figure 2.4.6-1 is qualified Seismic Category i
I. )

i

I

2.4.6 -1- 05-28-93
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Displays of the CSS instrumentation shown on Figure 2.4.6-1 exist in the main control
room (MCR) or can be retrieved there. Controls exist in the MCR to start and stop
the CSS pumps, and to open and close those remote-operated valves shown on Figure ,

2.4.6-1. CSS alarms shown on Figure 2.4.6-1 are provided in the MCR.

Water is supplied to each CSS pump at a pressure greater than the pump's required
net positive suction head (NPSH).

The Class 1E loads shown on Figure 2.4.6-1 are powered from their respective Class -
1E Division. The CSS pump motor and the SCS pump motor in each Division are
powered from different Class 1E buses in that same Division.

,

'Ihe two mechanical Divisions of the CSS are physically separated.

The CSS pumps are started upon receipt of a safety injection actuation signal (SIAS).
The isolation valves to the CSS spray header and nozzles are opened upon receipt of
a containment spray actuation signal (CSAS).

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.4.6-1 specifies the inspections, tests, analyses and associated acceptance
criteria for the CSS.

!

i
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NOTES:

1. ALL PRESSURE RETAINING COMPONENTS SHOWN ARE ASME CODE INSIDE | OUTSIDE
SECTION lli CLASS 2 EXCEPT THE SHELL (CCW) SIDE OF THE CSS CONTAINMENT CONTAINMENT

AND THE MINIFLOW HEAT EXCHANGERS WHICH ARE ASME CODE
'SECTION III CLASS 3. CSS HEADER

2. SAFETY RELATED ELECTRICAL COMPONENTS AND EQUIPMENT
SHOWN ON THIS FIGURE ARE CLASS 1E. f y y 3f g +
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SYSTEM 80+ TABLE 2.4.6-1
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,

CONTAINMENT SPRAY SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

Desima Commitment Inspections. Tests. Analyses Acceptance Criteria

1. The Basic Configuration of the CSS 1. Inspection of the as-built CSS 1. For the components and equipment
is as shown on Figure 2.4.6-L configuration will be conducted. shown on Figure 2.4.6-1, the as-

built CSS conforms with the Basic
Configuration.

2. Each CSS Division has the heat re- 2.a) Tests of the CSS to measure the 2.a) Each CSS pump develops at least
moval capacity to cool and containment spray flow . at the 400 feed of head at a flow rate no i

depressurize the containment discharge of the CSS pump will be less than 5000 gpm.
atmosphere such that containment performed. Testing and analysis
design temperature and pressure will be performed to determine the
are not exceeded following ' a pump head.
LOCA or MSLB. i

2.b) Tests of the CSS will be performed 2.b) Flow to the spray nozzles begins
using signals simulating an SIAS within 68 seconds after receipt of a
and a CSAS. The test results will CSAS.
be converted by analysis to a delay

'
time for spray initiation.

2.c) Tests and analyses will be 2.c) One CSS heat exchanger cools CSS
performed to determine the heat . flow to a maximum temperature of
removal capability of the CSS heat [175'F] with an inlet temperature
exchanger. of [218'F) when supplied with 8000

gpm from the CCWS at 120*F.

i

2.4.6 -1- 5-28-93
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SYSTEM 80+ . TABLE 2.4.6-1 (Continued)

CONTAINMENT SPRAY SYSTEM
Inspections. Tests. Analyses, and Acceptance Criteria

Desian Commitinent Inspections. Tests. Analyses Acceptance Criteria

3. The CSS limits _ the maximum flow 3.- Tests of the CSS will be performed 3. The CSS maximum expected flow
in each Division. with flow aligned to the IRWST. is less than or equal to 6500 gpm in

Inspection of the as-built spray each Division.
header will be performed.
Analpes will convert the test flow
rates to the maximum expected
flow rate.

4. The SCS pump in a Division can 4. Testing to measure the flowrate 4. The SCS pump in a Division pumps
perform the pumping function of produced by the SCS pump when at least 5000 gpm through the CSS
the CSS pump in the Division. its suction is connected to the CSS heat ewhanger in the Division.

pump suction and its discharge to
the CSS pump discharge will be
performed.

5. A flow recirculation line around 5. The as-built system configuration 5. Minimum flow recirculation rate
each CSS pump provides a mini- will be inspected and minimum m'ets or exceeds the pump ven-
mum flow recirculation path, flow recirculation rate verified by dor's requirements.

a minimum flow measurement test.

The CSS pumps can be flow tested 6. Tests of the CSS will be performed 6. . The CSS pump has a flow capacity'

Juring . plant operation. by manually aligning suction and of at least 5000 gpm each through
discharge valves to the IRWST and the test loop.
starting the CSS pumps manually.

2.4.6 -2- 5-28-93
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CONTAINMENT SPRAY SYSTEM
Inspections. Tests. Analyses and Acceptance Criteria

Desien Commitment Inspections. Tests. Analyses Acceptance Criteria

7. The ASME Code Section Ill CSS 7. A pressure test will be conducted 7. The results of the presan - test of
components shown on Figure 2.4.6- on those components of the CSS re- ASME Code Ocction IP xmponents
1 retain their pressure boundary quired to be pressure tested. by of the CSS cocforra aith the
integrity under internal pressures ASME Code Section 111. pressure testing crite h ASME
that will be experienced during Code Section 111.
service.

8.a) DispIays of the CSS 8.a) Inspection for the existence or 8.a) Displays of the instrumentation
instrumentation shown on Figure retrievability in the MCR of shown on Figure 2.4.6-1 exist in
2.4.6-1 exist in the MCR or can be instrumentation displays will be the MCR or can be retrieved there.
retrieved there. performed.

8.b) Controls exist in the MCR to start 8.b) Tests will be performed using the 8.b) CSS controls in the MCR operate to
and stop the CSS pumps, and to CSS controls in the MCR. start and stop the CSS pumps and
open and close those power to open and close those power
operated valves shown on Figure operated valves shown on Figure
2.4.6-1. 2.4.6-1.

8.c) CSS alarms shown on Figure 2.4.6- 8.c) Tests of the CSS alarms shown on 8.c) The CSS alarms shown on Figure
1 are provided in the MCR. Figure 2.4.6-1 will be performed 2.4.6-1 actuate in response to

using signals simulating alarm signals simulating alarm conditions.
conditions.

1

i
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SYSTEM 80+ TARLE 2.4.6-1 (Continued)
,

.

CONTAINMENT SPRAY SYSTEM.
,

Inspections. Tests. Analyses. and Acceptance Criteria
,

i

Desien Cosimitment Inspections. Tests. Analyses Acceptance Criteria

9. Water is supplie'.. to each CSS pump 9. Tests to measure CSS pump suction 9. The calculated available - NPSH,

at a pressure greater than the pressure will . be performed. exceeds each CSS pump's required
pump's required net positive Inspections and analysis - to NPSH..

suction head (NPSH). determine NPSH available to each'

pump will be performed based on
test data and as-built data.

.

10.a) The . Class 1E loads shown on 10.a) Tests will be performed on the CSS 10.a) Within the CSS, a test signal exists
Figure 2.4.6-1 are powered from by providing a test signal in only only at the equipment powered
their respective Class 1E Division. one Class 1E Division at a time. from the Class 1E Division under1

' test.

10.b) The CSS pump motor and the SCS 10.b) Tests on the CSS and the SCS will 10.b) A test signal exists only at the CSS
| pump motor in each Division are be conducted with a test signal pump motor or SCS pump motor

powered from different Class 1E applied to one Class IE bus at a powered from the Class 1E bus
buses in that same Division.. time. under test.

- |

i 11. The two mechanical Divisions of 11. Inspection of as-built mechanical IL The two mechanical - Divisions of ;

the CSS are physically separated. Divisions will be performed. the CSS are separated by a .

Divisional wall or a fire barrier
except for components of the

i system within Containment which '

are separated by spatial
arrangement or barriers.

12. The. CSS pumps are started upon '12. Testing will be performed on the 12. The CSS pumps start upon i

receipt of a SIAS. CSS pumps using a signal receiving a signal simnhting a-

simulating a SIAS. SIAS.

.2.4.6 -4- 5-28-93
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SYSTEM 80+ TABLE 2A.6-1 (Continued)

CONTAINMENT SPRAY- SYSTEM
.

Inspections. Tests. Analyses and Acceptance Criteria

Desima Commitment Inspections. Tests. Analyses Acceptance Criteria

13. In each Division, the CSS isolation 13. Testing will be performed using a 13. The CSS isolation valve to the CSS '

valve to the CSS spray header and signal simulating a CSAS spray header and nozzles opens
nozzles opens upon receipt of a upon receipt of a signal simulating
CSAS. a CSAS.

14. Motor Operated Valves (MOVs) 14. Tests will be performed to open 14. Each MOV hasing an active safety
having an active safety function and/or close MOVs having an function opens and/or doses.
will open and/or dose under active safety function under

.

differential pressure or fluid flow preoperational differential pressure
conditions, and under temperature or fluid flow conditions and under
conditions. temperature conditions.i

15. Check vahrs shown on Figure 15. Tests will be performed to open or 15. Each check vahr shown on Figure
2.4.6-1 will open or dose under dose check valves shown on Figure 2.4.6-1 opens and/or doses.
system pressure, fluid flow 2.4.6-1 under system
conditions, or temperature preoperational pressure, fluid flow
conditions. conditions .or temperature

conditions.
.

e,

'
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2.5.1 PLANT PROTECTION SYSTEM

Design Description

The Plant Protection System (PPS) is a safety related instrumentation and control
which initiates reactor trip, and actuation of engineered safety features in response
to plant conditions monitored by process instrumentation. Initiation signals from the
PPS logic are sent to the reactor trip switchgear and to the Engineered Safety
Features - Component Control System (ESF-CCS) to actuate protective functions.

The PPS is located in the Nuclear Island.

The Basic Configuration of the PPS is as shown on Figure 2.5.1-1.

The PPS and the electrical equipment that initiate reactor trip or engineered safety
feature actuation are qualified Seismic Category L

The PPS uses sensors, transmitters, signal conditioning equipment, and digital
equipment which performs the calculations and logic to generate protective function
initiation signals. This equipment is Class IE qualified. PPS software is designed,
tested, installed and maintained using a process which defines the organization,
responsibilities, and activities for the software engineering life cycle and which
specifies requirements for software quality assurance, verification and validation,
configuration management, and operations and maintenance, and which incorporates
a graded approach according to the software's relative importance to safety.

Setpoints for initiation of PPS safety-related functions are determined, documented,
installed and maintained according to methodologies which specify requirements for
documenting the bases for selection of trip setpoints, accounting for instrument
uncertainties and drift, testing of instrumentation setpoint response and replacement
of setpoint related instrumentation.

Reactor Trin Initiation Function

Process instrumentation, the Plant Protection Calculators (PPCs), the Core Protection
Calculators (CPCs) and the reactor trip switchgear function to initiate an automatic
reactor trip. 'Ihe process instrumentation provides sensor data input to the PPS
which monitors the following plant conditions to provide a reactor trip:

Reactor Power - High
.

Reactor Coolant System Pressure - Imw or High :
Steam Generator Water Level - Low or High
Steam Generator Pressure - Iow
Containment Pressure - High
Reactor Coolant Flow - Low

2.5.1 -1- 05-26-93
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Departure from Nucleate Boiling Ratio - Low
Linear Heat Generation Rate - High

Setpoints for initiation of a reactor trip are installed for each monitored condition to
provide for initiation of a reactor trip prior to exceeding reactor fuel thermal limits
and the Reactor Coolant System pressure boundary limits for anticipated operational
occurrences. If a monitored condition exceeds its setpoint, the PPS automatically
actuates the reactor trip switchgear.

Encineered Safety Features Initiation Function

Process instrumentation, the PPCs, the ESF-CCS, motor starters and other actuated
devices function to initiate the engineered safety feature systems. The process
instrumentation provides sensor data input to the PPCs, which monitor the following
plant conditions to initiate the engineered safety features systems.

Pressurizer Pressure - Iow
Steam Generator Water Level - Iow or High
Steam Generator Pressure - Iow
Containment Pressure - High

If a monitored condition exceeds its setpoint, the PPCs automatically generate one
or more of the following Engineered Safety Feature Actuation Signals (ESFAS).

Safety Injection Actuation Signal
Containment Isolation Signal
Containment Spray Actuation Signal
Main Steam Isolation Signal
Emergency Feedwater Actuation Signals

These initiating signals are provided to the ESF-CCS, which responds by actuating the
engineered safety feature systems.

Elements Of The PPS

The PPS is divided into four redundant channels. The following elements, depicted
in Figures 2.5.1-2 and 2.5.1-3, are included in each channel of the PPS:

Process Instrumentation
Signal Conditioning Equipment
Limit logic (PPC Bistables and CPCs)
Local Coincidence Logic
Initiation logic
Reactor Trip Switchgear
Interface and Test Processor

2.5.1 -2- 05-26-93
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Operator's Modules
Switches for Manual Activation of Reactor Trip Signals
Switches for Manual Activation of ESF Initiating Signals

Figure 2.5.1-2 shows the plant systems in which process instrumentation is
implemented for generation of the sensor signal input to the PPS. Limit logic for
process-value to setpoint comparison is implemented in bistable processors in each
channel. The bistable processors generate trip signals based on the channel digitized
value exceeding a digital setpoint. Limit logic for calculated departure from nucleate r

boiling ratio and high linear heat generation rate are implemented in each channel
in a section of the PPS referred to as the Core Protection Calculator (CPC).

The trip output signals of the bistable processors and the CPC in each channel are
sent to the local coincidence logic processors in all four PPS channels. Therefore, for
each trip condition, the local coincidence logic processor in each channel receives four
trip signals, one from its associated bistable processors or CPC from within the
channel, and one from the equivalent bistable processors or CPC located in each of ,

the other three redundant channels. The coincidence processors evaluate the local
coincidence logic based on the state of the four like trip signals and their respective

'

bypasses. A coincidence of any two like trip signals is required to generate a reactor
trip or ESF initiation signal.<

Operating bypasses are implemented in the PPS to provide for the bypass of trip
ifunctions which are plant mode specific. These bypasses are manually activated. The

PPS automatically removes an operating bypass if the plant approaches conditions for ;

which the associated trip function is designed to provide protection. Bistable trip
channel bypasses allow one channel of the bistable inputs to the coincidence '

processors to be bypassed for each trip function. This converts the local coincidence
logic to two-out-of-three coincidence for each trip function for which a bistable trip
channel bypass is initiated. For each trip function, the PPS allows only one bistable
trip channel to be bypassed at a time.

iUpon coincidence of two like signals indicating one of the conditions for reactor trip,
the PPS logic initiates actuation of a channel of the reactor trip switchgear. As shown
on Figure 2.5.1-2, actuation of a selective two single channels of the reactor trip

i switchgear is required to cause a reactor trip. The reactor trip switchgear breakers
'

interrupt power to the Control Element Drive Mechanism (CEDM) coils, allowing
all Control Element Assemblics to drop into the core by grasity.

The reactor trip switchgear can be tripped manually from the Main Control Room or
the Remote Shutdown Room. He manual reactor trip uses hardwired circuits which
are independent of the PPS bistable and coincidence processors. Once a reactor trip |

has been initiated, the breakers in the reactor trip switchgear latch open.

2.5.1 -3- 05-26-93

;

1

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



SYSTEM 80+"

Upon coincidence of two like signals indicating a condition for generating an ESFAS,
the ESF initiation logic transmits the respective initiation signal to the ESF-CCS.

The PPS interfaces in the Main Control Room allow for manual activation of each
of the ESF initiating signals input to the ESF-CCS. The PPS interfaces in the
Remote Shutdown Room allow for manual activation of the initiating signals for Main
Steam Isolation. Manual activation of these initiating signals is independent of the
PPS bistable and coincidence processors.

The PPS operator's modules at the Main Control Room, the Remote Shutdown
Room and at the maintenance and test panel allow operators to enter trip channel
bypasses, operating bypasses, and variable setpoint resets. These modules provide
indication of bypass status and bistable trip and pre-trip status.

Manual control capability for the PPS is transferred from the Main Control Room to
'

the Remote Shutdown Room upon actuation of the Master Transfer Switches via
signals from the ESF-CCS for all control functions except reactor trip. The manual
reactor trip switches are active in both locations at all times. Provision for
transferring PPS control capability back to the Main Control Room is provided at the
maintenance and test panel.

Iess of power to, or disconnection of a reactor trip path component in a PPC or CPC
will cause a trip initiating state to be detected in a downstream component in that
channel.

Periodic testing to verify operability of the PPS can be performed with the reactor at
power or when shutdown without interfering with the protective function of the
system. Overlap in individual tests assures that all functions are tested from sensor
input through to the actuation of a reactor trip circuit breaker and to the generation
of protection function initiation signals provided to the ESF-CCS.

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

Where automatic testing is implemented in the PPS, it does not degrade the
capability of the PPS to perform its protective function. Indication of the automatic
test system status and test results are provided to the operator via the Interface and
Test Processor interface to the DIAS and DPS.

Manual testing of PPS functions and hardware can be performed at the maintenance
and test panel.

PPS Channel Separation and Isolation

Figure 2.5.1-3 shows the PPS channels and the signal flow from the process . :

instrumentation to the individual channels for initiation of protection system

1
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functions. Four measurement channels with electricalindependence are provided for
each parameter used in the direct generation of these initiation signals, with the
exception of the Control Element Assembly position which is a two channel
measurement.

The four PPS channels are physically separated and electrically isolated.

Each PPS channel is powered from its respective Class 1E bus.

System Characteristics:

Number of independent channels of equipment 4

Minimum number of sensors per trip variable 4

(at least one per channel except as identified above
for the Control Element Assembly position))

,

Coincidence logic used for plant sensor inputs Local 2-out-of-4

Reactor Manual / Automatic actuation trip logic Selective 2-out-of-4

ESF Manual / Automatic Actuation Imgic Selective 2-out-of-4

Electrical isolation and physical separation are provided between the PPS and the
process control system. Where the PPS and the process control system interface with
the same component (e.g., with sensors, signal conditioners, or actuated devices),
electrical isolation devices are provided between the process control system and the '

shared component. Electrical isolation devices are provided at PPS interfaces with
the Power Control System, the Discrete Indication and Alarm System - Channel N
and the Data Processing System as shown on Figure 2.5.1-2. Electrical isolation
devices are provided between the signal conditioning equipment and one of the two
channels of the Discrete Indication and Alarm System - Channel P.

Physical separation is provided between PPS channels for the hardwired circuits used
for manual initiation of reactor trip signals.

Other operator interfaces from the main control panel and the remote shutdown
panel to the PPS have electrical isolation desices.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.5.1-1 specifies the inspections, tests, analyses, and associated acceptance
criteria for the Plant Protection System.

2.5.1 -5- 05-26-93
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NOTES:

1. PPS EQUIPMENT SHOWN ON THE FIGURE IS CLASS 1E.
2. PPS EQUIPMENT IS POWERED FROM CLASS 1E SUPPLIES.
3. EACH PPS CHANNEL (4 IN NUMBER)IS POWERED FROM A SEPARATE CLASS 1E BUS.

FIGURE 2.5.1-1
PPS CONFIGURATION
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SYSTEM 80+~ TABLE 2.5.1-1

PLANT PROTECTION SYSTEM
InsDections. Tests. Analyses and Acceptance Criteria

Desizn Commitment Inspections. Tests. Analyses Acceptance Criteria

1. The Basic Configuration of the PPS is 1. Inspections of the as-built PPS con- 1. For the components and equipment
as shown on Figure 2.5.1-1. figuration will be conducted. shown on Figure 2.5.1-1, the as-built

PPS conforms with the Basic
Configuration.

2. The four PPS channels are physically 2. Inspection for separation and isolation of 2. Physical separation exists between the 4 ,

separated and electrically isolated. the four as-built PPS channels will be PPS channels. Electrical isolation de- i

conducted. vices are provided at interfaces between
the 4 PPS channels.

3. Each PPS channel is powered from its 3. Tests will be performed on the PPS by 3. Within the PPS, a test signal exists only
respec*.ive Class 1E bus. providing a test signal in only one of the at the equipment powered from the

Class IE bus at a time. Class IE bus under test.

4. Where the PPS and the process control 4. Inspection of the as-built PPS con- 4. Electrical isolation devices are provided
system interface to the same component, iguration will be conducted. between the process control system and
isolation devices are provided between sensors, signal conditioners and actuated
the process control system and the devices which interface to the PPS.
shared component.

5. Electrical isolation devices are provided 5. Inspection of the as-built configuration 5. Electrical isolation devices are provided
at PPS interfaces with the Power Con- will be conducted. at PPS interfaces with the Power Con-
trol System, the Discrete Indication and trol System, the Discrete Indication and
Alarm System - Channel N and the Data Alarm System - Channel N and the Data
Processing System and between the sig- Processing System and between the sig-
nal conditioning equipment and one of nal conditioning equipment and one of
the two channels of the Discrete Indi- the two channels of the Discrete Indi-
cation and Alarm System - Channel P. cation and Alarm System - Channel P.

2.5.1 -1- 05-26-93
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SYSTEM 80+= TABLE 2.5.1-1 (Continued)

PLANT PROTECTION SYSTEM
Inspections. Tests. Analyses and Acceptance Criteria

Desian Commitment Inspections. Tests. Analyses Acceptance Criteria'

,

6. Loss of power to, or disconnection of a 6. Ioss of power and disconnect tests will 6. Test results confirm that loss of power
reactor trip path component in a PPC or be conducted. to, or disconnection of a reactor trip
CPC will cause a trip initiating state to path component in a PPC or CPC will

!. be detected in a downstream component cause a trip initiating state to occur in a
in that channel. downstream component in that trip path.

7. Upon coincidence of two like signals 7.a) Tests will be performed using simulated 7.a) The PPS generates reactor trip switch-
iridicating ' one- of the following initiating signals to the PPS. gear actuation signals.
conditions for reactor trip, the PPS logic
initiates a reactor trip:

Reactor Power - High 7.b) Tests will be performed using simulated 7.b) Each coincidence processor outputs a
Reactor Coolant System Pressure -Iow input signals to each coincidence trip signal whenever it receives 2 or
or High

.

processor, for combinations of 2, 3 and more like signals.
Steam Generator Level -Iow or High 4 like signals for a trip condition and for
Steam Generator Pressure - Iow combinations of 2 and 3 like signals
Cantainment Pressure - High - with one bistable trip channel in bypass.
Reactor Coolant Flow - Low
Departure from Nucleate Boiling
Ratio - Low -
Linear Heat Generation Rate - High

2.5.1 ' -2- 05-26-93
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SYSTEM 80+" TABLE 2 5.1-1 (Continued)

PLANT PROTECTION SYSTEM
Inspections. Tests. Analyses and Acceptance Criteria

Design Commitment InsDections. Tests. Analyses Acceptance Criteria

8. Upon coincidence of two like signals 8.a) Tests will be performed using simulated 8.a) He PPS generates ESFAS signals
indicating one of the following initiating signals to the PPS. related to the initiating conditions for
conditions for an ESFAS, the ESF each condition listed in the Design
initiation logic transmits the respective Commitment.
initiation signal to the ESF-CCS.

Pressurizer Pressure - Low 8.b) Tests will be performed using simulated 8.b) Each coincidence processor outputs the
Steam Generator Water level - Low or input signals to each coincidence respective initiation signal whenever it
IIigh processor, for combinations of 2,3 and receives 2 or more like signals

Steam Generator Pressure - Low 4 like signals indicating a condition for indicating conditions for generating an
Containment Pressure - Ifigh generating an ESFAS, and for ESFAS.

combinations of 2 and 3 like signals
with one bistable trip channel in bypass.

9.a) A reactor trip initiation signal from a 9.a) A test of the as-built reactor trip 9.a) The reactor trip initiation signal from
PPS channel results in actuation of the switchgear actuation circuits will be each PPS channel actuates the correct
correct reactor trip switchgear breaker. conducted. single reactor trip switchgear breaker.

9.b) Each reactor trip switchgear breaker can 9.b) Tests will be performed separately for 9.b) Each reactor trip switchgear breaker
be tripped by either an under voltage or the under voltage trip and the shunt trip trips for either an under voltage trip or
a shunt trip. for each reactor trip switchgear breaker, a shunt trip.

10. He RTSG can be tripped manually 10. Manual reactor trip from Main Control 10. Actuation of either pair of rextor trip
from the Main Control Room or the Room and Remote Shutdown Room will switches at the Main Control Room or
Remote Shutdown Room. be tested. either pair of trip switches at the

Remote Shutdown Room intenupts
power to the CEDMs.

2.5.1 -3- 05-26-93



SYSTEM 80+" TABLE 2.5.1-1 (Continued)

PLANT PROTECTION SYSTEM
Inspections. Tests. Analyses and Acceptance Criteria

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

11.a) The following ESFAS signals can be 11.a) Manual ESF actuation from Main 11.a) Actuation of either pair of ESFAS actu-
manually actuated at the Main Control Control Room will be tested. ation switches for an ESF function at the
Room. Main Control Room initiates the assoc-

iated ESFAS signal input to the ESF-
Safety Injection Actuation Signal CCS.
Containment Spray Actuation Signal

*
Conta nment isolation Signal
Main Steam Isolation Signal
Emergency Feedwater Actuation Signal

ll.b) A Main Steam Isolation Signal can be 11.b) Manual MSIS actuation from the Re- II.b) Following transfer of control from the
manually actuated at the Remote Shut- mote Shutdown Room will be tested. Main Control Room to the Remote Shut-
down Room. down Room actuation of either pair of

MSIS actuation switches at the Remote
Shutdown Room initiates a MSIS input
to the ESF-CCS.

12.a) A bistable trip channel bypass can be 12.a) PPS Trip Channel Bypasses will be 12.a) With one trip channel in bypass, at-
activated in only one channel at a time. tested. tempts to actuate a second like para-

meter bypass in a second channel are
rejected.

12.b) The PPS automatically removes an oper- 12.b) Tests will be performed for each 12.b) Each operating bypass becomes deac-
ating bypass if the plant approaches operating bypass implemented in the tivated when the input signal for the
conditions for which the associated trip PPS. mode dependent parameter monitored
function is designed to provide for that function reaches the associated
protection. setpoint

13. 'Ibe PPS initiates reactor trip and ESF 13. Tests and analysis will be performed to 13. Measured response times are less than
system actuations within allocated measure PPS equipment response times, or equal to the response time values
response times, required for reactor trip and ESF

actuations.

2.5.1 -4- 05-26-93
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SYSTEM 80+= TABLE 2.5.1-1 (Continued)

PLANT PROTECTION SYSTEM,

Inspections. Tests. Analyses and Acceptance Criteria

,

Desima Commitment Inspections. Tests. Analyses Acceptance Criteria

14.a) Setpoints for initiation of PPS safety 14.a) Inspection will be performed of the 14.a) The setpoint calculations confirm the use
. related functions are determined, setpoint calculations. of setpoint methodologies that require:
documented, installed and maintained

Documentation of data, assumptions,according to setpoint methodologies *
,

which specify requirements for and methods used in the bases for
documenting the bases for selection of selection of trip setpoints.
trip setpoints, accounting for instrument
uncertainties and drift, testing of * Conaleration of instrument calibration
instrumentation setpoint response and uncertainties and uncertainties due to
replacement of setpoint related environmental conditions, instrument
instrumentation. drift, power supply variation and the

effect of design basis event transients is
included in determuung the margin

7

between the trip setpoint and the safety

{ limit.

The methods used for combining*

uncertainties. i

Use of written procedures for*

!preoperational testing and tests-

performed to satisfy Technical
| Specifications.

'
Documentated evaluation for equivalent*

or better performance of replacement
instrumentation which is not identical to
the original equipment.-

2.5.1 -5- 05-26-93
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SYSTEM 80+= TABLE 2.5.1-1 (Continued)

PLANT PROTECTION SYSTEM
Inspections. Tests. Analyses and Acceptance Criteria

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

14.b) The setpoint calculations are consistent 14.b) Inspection will be performed of the as- 14.b) The configuration of the as-built
with the physical configuration of the built instrumentation. instrumentation is consistent with the
instrumentation. attributes used in the setpoint

calculations for location of taps and
sensmg lines, slope, seismic restraints
and provisions for venting, drammg,
equalizing and process isolation.

15. PPS software is designed, tested, 15. Inspection will be performed of the 15.a) The process defines the organization,
installed and maintained using a process process used to design, test, install, and responsibilities and activities for the
which defines the organization, maintain the PPS safety related following phases of the software
responsibilities, and activities for the software. engineering life cycle:
software engineering life cycle and
which specifies requirements for * Establishment of plans and
software quality assurance, verification methodologies for all software to be
and validation, configuration developed.
management, and operations and
maintenance, and which incorporates a Specification of functional, system and*

graded approach according to the software requirements and identification
software's relative importance to safety. of safety critical reqmrements.

Design of the softwsre architecture,*

program structure and defmition of the
software modules.

Development of the software code and*

testing of the softw3re modules.

2.5.1 -6- 05-26-93
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SYSTEM 80+" TABLE 2.5.1-1 (Continued)

PLANT PROTECTION SYSTEM
Inspections. Tests. Analyses and Acceptance Criteria

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

15. (Continued) 15. (Continued) 15.a) (Continued)
,

Interpretation of software and hardwwe*

and performance of unit and system
tests.

Software installation and checkout*

testing.

Reporting and correction of softwa e*

defects during operation.

15.b) The process has requirements for the
following software development
functions:

Software management, which defines or-*

ganintion responsibilities, documenta-
tion requirements, standards for soft-

'

ware coding and testing, review require-
ments, and procedures for problem re-
porting and corrective actions.

Software configuration management,*

which establishes methods for
maintrining historical records of
software as it is developed, controlling
software changes and for recording and
reporting softwwe changes.

2.5.1 -7- 05-26-93
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SYSTEM 80+" TABLE 2 5.1-1 (Continued)

PLANT PROTECTION SYSTEM
Inspections. Tests. Analyses and Acceptance Criteria

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

15. (Continued) 15. (Continued) 15.b) (Continued)

. Verification and validation, which.

specifies the requirements for the
verification review process, the
validation testing process, review and
test activity documentation and reviewer
independence.-

15.c) The process establishes the method for
classifying PPS software elements
according to their relative importance to
safety. The process defines the tasks to ,

be performed for software assigned to
each safety classification.

:

.

f-

2.5.1 . - 8 ~- - 05-26-93'
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SYSTEM 80+"

2.7.4 FUEL HANDLING SYSTEM

Design Description
?

The Fuel Handling System (FHS) is a non-safety system of equipment and tools that ' l
handles and moves fuel assemblies and control element assemblies (CEAs), and also
provides storage for them during fuel transfer operations.

'

-|

!

The FHS has _ refueling machine (RM), a spent fuel handling machine (SFHM), a . ,

CEA change platform (CEACP), a fuel transfer system (FTS), a CEA elevator - ;

(CEAE), a new fuel elevator (NFE) and a fuel building overhead crane (FBOC). |

The containment polar crane is used to remove and replace the reactor vessel head
and reactor vessel internals during refueling. t

:

The RM, SFHM, and CEACP hoists are each provided with load-measuring devices ~ ,

and interlocks to interrupt hoisting if their individual loads exceed an overload limit
and to interrupt lowering if their individual loads decrease below an underload limit.

The RM, SFHM and CEACP hoists are provided with interlocks to limit upward hoist . -

'

travel. They are also provided with positive mechanical stops to limit upward-
movement of the hoists.

' '

In the event of loss of electrical power to the RM or SFHM, the RM or SFHM will
not drop a fuel assembly held by its hoist. The RM and SFHM each have manual !

drive mechanisms to allow hoist operation and machine translation without electrical
power. j

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.7.4-1 specifies the inspections, tests, analyses and associated acceptance
criteria for the Fuel Handling System.

.'

|
i

2.7.4 -1- 05-27-93
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SYSTEM 80+" TABLE 2.7.4-1

FUEL HANDLING SYSTEM
Inspections. Tests. Analyses, and Acceptance Criteria

Desien Commitment Inspections. Tests. Analyses Acceptance Criteria

1. A RM, SFHM, CEACP, FTS, CEAE, 1. Inspection will be performed to verify 1. A RM, SFHM, CEACP, FTS, CEAE,
NFE and FBOC exist in the facility. the existence of a RM, SFHM, CEACP, NFE and FBOC exist.

FTS, CEAE, NFE and FBOC.

2.a) He RM, SFHM and CEACP hoists are 2.a) Tests of the RM, SFHM and CEACP 2.a) he RM, SFHM and CEACP hoist load
provided with load-measuring devices hoists will be performed to evaluate measuring devices and interlocks
and interlocks to interrupt hoisting if equipment response to simulated loads. interrupt hoisting when simulated load
load limits are reached. limits are reached.

2.b) He RM, SFHM and CEACP hoists are 2.b) Tests of the RM, SFHM and CEACP 2.a) The RM, SFHM and CEACP hoist load
provided with load-measuring devices hoists will be performed to evaluate measuring devices and interlocks
and interlocks to interrupt lowering if equipment response to sinsdated loads, interrupt lowering when simulated load
load limits are reached, limits are reached.

3. He RM, SFHM and CEACP hoists are 3. Tests of the RM, SFHM and CEACP 3. The RM, SFHM and CEACP hoist
each provided with interlocks to limit hoists will be performed to confirm the travel limit interlocks limit upward hoist
upward hoist travel. function of interlocks to limit upward travel,

hoist travel.

4. The RM, SFHM and CEACP hoists are 4. Tests of the RM, SFHM and CEACP 4. The RM, SFHM and CEACP hoist
each provided with mechanical stops to hoists will be performed to confirm the mechanical stops limit upward hoist
limit upward hoist travel. functioning of mechanical stops to limit travel.

upward hoist travel.

5. In the event of loss of electrical 5. Tests of the RM and SFHM will be 5. The grapple does not open upon loss of
power to the RM or SFHM, the RM or performed by removing electrical power electrical power.
SFHM will not drop a full assembly from the loaded eqtdpment.
held by its hoist.

2.7A -1- 05-27-93
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SYSTEM 80+" TABLE 2.7.4-1 (Continued)

FUEL HANDLING SYSTEM .

Insocctions. Tests. Analyses, and Acccotance Criteria

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

6. He RM and SFHM each have manual 6. Tests of the RM and SFHM hoists will 6. He hoists operate and the machines '

drive methanisms to allow hoist be performed manually without move manually,
operation and machine translation electrical power.
without electrical power.

,

1

2.7A -2- 05-27-93
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SYSTEM 80+" ,

!

2.7.7 DEMINERALIZED WATER MAKEUP SYSTEM ,

;

Design Description

'Ihe Demineralized Water Makeup System (DWMS) supplies filtered water reduced i

in gases and ions to the condensate storage system, component cooling water system
(CCWS), emergency feedwater system (EFWS), normal and essential chilled water -
systems, and the diesel generator cooling system.

The Basic Configuration of the DWMS is as shown on Figure 2.7.7. The DWMS is
non-safety related.

The DWMS has pumps, demineralizers, a degasifier, a demineralized water storage
tank, piping, instrumentation, and controls.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.7-1 specifies the inspections, tests, analyses and associated acceptance .

criteria for the Demineralized Water Makeup System. ,

i

t

:

|
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SYS'ITM 80+" TABLE 2.7.7-1

DEMINERALIZED WATER MAKEUP SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

Desima Commitment Inspections. Tests. Analyses Acceptance Criteria

1. The Basic Configuration of the DWMS 1. Inspection of the as-built DWMS 1. For the components and equipment
is as shown on Figure 2.7.7-1. configuration will be performed. shown on Figure 2.7.7-1, the as-built

DWMS conforms with the Basic
Configuration.

,

I

i

i

t

!.

1
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2.7.12 ESSENTIAL CHILLED WATER SYSTEM

Design Description

The Essential Chilled Water System (ECWS) is a safety-related closed loop chilled
water system that serves safety related HVAC cooling loads. The ECWS provides
chilled water to connected safety related air handling units. The ECWS is located in
the nuclear island structures.

He Basic Configuration of the ECWS is as shown on Figure 2.7.12-1.

He ECWS consists of two Divisions. Each Division includes a chiller, a heat
exchanger, two chilled water pumps, an expansion tank, piping, valves, controls and
instrumentation.

The ASME Code Section III Class for the ECWS pressure retaining components
shown on Figure 2.7.12-1 is as depicted on the Figure.

The safety related equipment shown on Figure 2.7.12-1 is qualified Seismic Category
I.

The Class 1E loads shown on Figure 2.7.12-1 are powered from their respective Class
1E Division.

Tne two mechanical Divisions of the ECWS are physically separated.

Controls exist in the main control room (MCR) to start and stop the essential chilled
water pumps and essential chiller shown on Figure 2.7.12-1.

The ECWS is automatically actuated to furnish essential chilled water upon a loss of
the normal chilled water system (NCWS).

A safety related Seismic Category I makeup line is provided to each Division from the
Station Service Water System (SSWS) via a spool piece which can be connected in
the Seismic Category I makeup line.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.12-1 specifies the inspections, tests, analyses, and associated acceptance
criteria for the Essential Chilled Water System.

2.7.12 -1- 0S-28-93
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SYSTEM 80+" TABLE 2.7.12-1

ESSENTIAL CHILLED WATER SYSTEM .

Inspections. Tests. Analyses and Acceptance Criteria

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

1. The Basic Configuration of the ECWS is 1. Inspection of the as-built ECWS 1. For the components and equipment
as shown on Figure 2.7.12-1. configuration will be conducted. shown on Figure 2.7.12-1, the as-built

ECWS conforms with the Basic
Configuration. ;

2. The ASME Code Section ill ECWS 2. A pressure test will be conducted on 2. The results of the pressure test of the
components shown on Figure 2.7.12-1 those components of the ECWS required ASME Code Section 111 components of
retain their pressure boundary integrity to be pressure tested by ASME Code the ECWS conform with the pressure ;

under internal pressures that will be Section III. testing criteria in ASME Code Section i
experienced during service. Ill.

3. The Class IE loads shown on Figure 3. Tests will be performed on the ECWS 3. Within the ECWS, a test signal exists f
'

2.7.12-1 are powered from their by providing a test signal in only one only at the equipment powered from the <

respective Class IE Division. Class IE Division at a time. Class IE Division under test. I

,

4. The two mechanical Divisions of the 4. Inspections of the as-built mechanical 4. The two mechanical divisions of the
ECWS are physically separated. Divisions will be performed. ECWS are separated by a Divisional

wall or by a fire barrier.

5. Controls exist in the MCR to start and 5. Tests will be performed using the 5. ECWS controls in the MCR operate to
stop the essential chilled water pumps ECWS controls in the MCR. start and stop the essential chilled water i

and essential chiller shown on Figure pumps and essential chiller shown on
! 2.7.12-1. Figure 2.7.12-1. |

!
1

6. The ECWS is automatically actuated to 6. Tests will be performed usmg a signal 6. The ECWS is automatically actuated to
furnish essential chilled water upon a to simulate loss of the Normal Chilled furnish essential chilled water upon a

i loss of the Normal Chilled Water Water System. loss of the Normal Chilled Water i

System (NCWS). System (NCWS).

2.7.12 -1- 05-28-93
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SYSTEM 80+" TABLE 2.7.12-1 (Continued)

ESSENTIAL CHILLED WATER SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

Desien Commitment Inspections. Tests. Analyses Acceptance Criteria

7. 'Ibe spool piece for the SSWS Seismic 7. Tests of the spool piece will be 7. 'Ibe spool piece for the SSWS Seismic
Category I makeup line to each Division performed. Category I makeup line to each Division
of the ECWS can be connected in the of the ECWS can be connected in the
Seismic Category I makeup line. Seismic Category I makeup line.

;

2.7.12 -2- 05-28-93
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2.7.13 NORMAL CHILLED WATER SYSTEM

Design Description

'Ihe Normal Chilled Water System (NCWS) is a non-safety related closed loop chilled
water system that serves non-safety related HVAC cooling. loads. The NCWS
provides chilled water to connected air handling units and the essential chilled water
heat exchanger. The NCWS is located in the nuclear island structures.

The Basic Configuration of the NCWS is as shown on Figure 2.7.13-1.

The NCWS consists of two Divisions. Each Division of the NCWS in'cludes two
chillers, two chilled water pumps, an expansion tank, piping, valves, controls,and'
instrumentation. '

|

Inspections, Tests, Analyses, and Acceptance Criteria .

Table 2.7.13-1 specifies the inspections, tests, analyses and associated' acceptance
criteria for the Normal Chilled Water System.

:

!
'|

|

.

.i

!
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SYSTEM 80+" TABLE 2.7.13-1

NORMAL CHILLED WATER SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

Desien Commitment Inspections. Tests. Analyses Acceptance Criteria

i
1. 'Ihe Basic Configuration of the NCWS 1. Inspections of the as-built NCWS 1. For the components and equipment

is as shown on Figure 2.7.13-1. configuration will be conducted. shown on Figure 2.7.13-1, the as-built
NCWS conforms with the Basic
Configuration.

't

i

i

e

I

i
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2.7.15 EQUIPMENT AND FLOOR DRAINAGE SYSTEM

Design Description

The Equipment and Floor Drainage System (EFDS) segregates and transports liquids
containing wastes to the liquid waste management system (LWMS). The EFDS has
components in the nuclear island structures, the turbine building and the radwaste
building.

The Basic Configuration of the EFDS is as shown on Figure 2.7.15-1. The ASME Code
Section III Class 2 and 3 components shown on Figure 2.7.15-1 are safety related.
Instrumentation associated with safety related EFDS sump pumps is also safety related.

The equipment and floor drains are separated into equipment drains, floor drains,
chemical waste drains, and detergent waste drains. Liquid wastes are routed to the
LWMS subsystem that processes the particular waste type.

Nonradioactive equipment and floor drains are not connected to radioactive or potentially
radioactive equipment and floor drains.

Floor drains in the nuclear annex (NA) are physically separated into two Divisions and
there are no common drain lines between Divisions. Floor drains in the reactor building
(RB) subsphere are physically separated into quadrants (two in each Division) and there
are no common floor drain lines between quadrants.

Within Containment, the EFDS has no direct downward gravity flowpaths that will allow
the release of radioactive material.

The safety related equipment shown on Figure 2.7.15-1 is qualified Seismic Category I.

The Class IE loads shown on Figure 2.7.15-1 are powered from their respective Class
IE Division.

The turbine building floor drain sump is equipped with a radiation detection instrument.
Radioactive liquid wastes are automatically routed to the LWMS if radioactivity is
detected in the sump.

i

|

2.7.15 -1- 05-28-93
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Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.15-1 specifies the inspections, tests, analyses and associated acceptance criteria
for the Equipment and Floor Drainage System.

2.7.15 -2- 05-28-93
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'

EOUIPMENT AND FLOOR ~ DRAINAGE SYSTEM
I_nspections. Tests. Analyses. and Acceptance Criteria

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

! 1. He Basic Configuration of the EFDS is 1. Inspection of the as-built EFDS 1. For the components and equipment
'
,

as shown on Figure 2.7.15-1. configuration will be conducted. shown on Figure 2.7.15-1, the as-built
EFDS conforms with the Basic
Configuration.

2. He ASME Code Section III EFDS 2. A pressure test will be conducted on 2. The results of the pressure test of
components shown on Figure 2.7.15-1 those components of the EFDS required ASME Code Section III components of
retain their pressure boundary integrity to be pressure tested by ASME Code the EFDS conform with the pressure
under internal pressures that will be Section III. testing criteria in ASME Code Section
experienced during service. Ill.

3. The equipment and floor drains are 3. Inspections of the EFDS will be 3. Equipment drain liquid waste, floor -
separated into equipment drains, floor performed. drain liquid waste, chemical . liquid
drains, chemical waste drams, and waste, and detergent liquid waste are
detergent waste drams. Liquid wastes transported through separate piping to
are routed to the LWMS subsystem that the LWMS subsystem that processes that
processes the particular waste type. waste type,

4. Nonradioactive equipment and floor 4. Inspection of the EFDS will be 4. Nonradioactive equipment and floor
drams are not connected to radioactive performed. drains are not connected to radioactive
or potentially radioactive equipment and or potentially radioactive equipment and
floor drains. floor drains.

2.7.15 -1- 05-28-93
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EOUIl%fENT AND FLOOR DRAINAGE SYSTEM
InSocctions. Tests. Analyses. and Acceptance Criteria

Desian Commitment Inspections. Tests. Analyses Acceptance Criteria

5.a) Floor drains in the NA are physically 5.a) Inspection of the EFDS will be 5.a) The floor drains in the NA are separated
separated into two Divisions and there performed. by a Divisional wall and have no
are no common drain lines between common drain lines between Divisions.
Divisions.

i 5.b) Floor drains in the RB subsphere are 5.b) Inspection of the EFDS will be 5.b) The EFDS RB subsphere floor drains in
physically separated into quadrants (two performed. each quadrant of the RB subsphere are
in each Division) and there are no separated by walls and have no common
common floor drain lines between drain lines between quadrants.
quadrants.

6. Within Containment, the EFDS has no 6. . Inspections of the EFDS will be 6. Within Containment, no direct

direct gravity downward flowpath that performed. downward flowpath that would allow the
,

will allow the release of radioactive release of radioactive material exists.
material.

7. The Class IE loads shown on Figure 7. Tests will be performed on the EFDS by . 7. Within the EFDS, a test signal exists
2.7.15-1 are powered from their providing a test signal in only one Class only at the equipment powered from the
respective Class IE Division. IE Division at a time. Class IE Division under test.

!

8.a) 'the turbine building floor drain sump is 8.a) Inspection of the turbine building floor 8.a) A radiation detection instrument is'

equipped with a radiation detection drain sump will be performed. installed.
' instrument.

8.b) Radioactive liquid wastes are 8.b) A test of the diversion of liquids in the 8.b) In response to a signal that simulatesi

automatically routed to the LWMS if turbine building floor drain sump to the radioactivity in the turbine building floor
radioactivity is detected in the turbine LWMS will be performed using a signal drain sump, liquid wastes in the sump
building floor drain sump. that simulates radiation in the sump. are routed automatically to the LWMS.

2.7.15 -2- 05-28-93
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2.7.18 FUEL BUILDING VENTILATION SYSTEM
;

Design Description
t

The Fuel Building Ventilation System (FBVS) provides ventilation, heating, and cooling .
to the fuel handling and fuel storage areas located in the nuclear island structures. {

The Basic Configuration of the FBVS is as shown on Figure 2.7.18-1. The FBVS has
a non-safety-related air supply subsystem and a safety related air exhaust subsystem.

The FBVS has one air supply subsystem and two Divisions of air exhaust. The air ;

supply subsystem has an air supply unit, a fan, dampers,~ ductwork, instrumentation, and
'

controls. Each Division of air exhaust has a filtration unit, a fan, dampers, ductwork, -

instrumentation, and controls. The filtration unit in each FBVS air exhaust Division
removes particulate matter.

,

Each Division of air exhaust has the capability to maintain the fuel handling and fuel
storage areas of the fuel building at a negative pressure relative to the atmosphere.

The safety-related equipment shown on Figure 2.7.18-1 is qualified Seismic Category I.

The Class IE loads shown on Figure 2.7.18-1 are powered from their respective Class
IE Division.

e

'

The active components of the two mechanical Divisions of the FBVS air exhaust
subsystem are physically separated.

.]

Displays of the FBVS instrumentation shown on Figure 2.7.18-1 exist in the main control

room (MCR) or can be retrieved there.

Controls exist in the MCR to start and stop the FBVS air supply unit, fans, and filtration
units, and to open and close the power operated dampers shown on Figure 2.17.18-1,

i

in response to a high radiation signal, the FBVS air exhaust bypass dampers close and
the filtration unit dampers open to direct flow through the filtration units. >

Inspections, Tests, Analyses, and Acceptance Criteria (

'

Table 2.7.18-1 specifies the inspections, tests, analyses and associated acceptance criteria
for the Fuel Building Ventilation System.

r

!
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SYSTEM 80+" TABLE 2.7.18-1

FUEL BUILDING VENTILATION SYSI'EM
InSDections. Tests. Analyses. and Acceptance Criteria

Desizn Commitment Insocctions. Tests. Analyses AccerWance Criteria

1. He Basic Configuration of the FBVS is 1. Inspection of the as-built FBVS 1. For the components and equipment
as shown on Figures 2.7.18-1. configuration will be conducted. shown on Figure 2.7.18-1, the as-built

FBVS conforms with the Basic
Configuration.

2. He filtration unit in each FBVS air 2. Tests and analysis will be performed on 2. He FBVS filter efficiencies are greater
exhaust Division removes particulate each FBVS filtration unit to determine than or equal to 99% for particulate
matter. filter efficiency. matter greater than 0.3 microns.

3. Each Division of air exhaust has the 3. Tests will be performed for each 3. A negative pressure can be maintained
capability to maintain the fuel handling Division to measure the pressure in the relative to atmospheric pressure in the
and fuel storage areas of the fuel FBVS with a FBVS Division operating. fuel handling and storage areas of fuel
building at a negative pressure relative building.
to the atmosphere.

4. The Class IE loads shown on Figure 4. Tests willbe performed on the FBVS by 4. Within the FBVS, a test signal exists
2.7.18-1 are powered from their providing a test signal in only one Class only at the equipment powered from the
respective Class IE Division. IE Division at a time. Class IE Division under test.

5. The active components of the two 5. An inspection of the as-built FBVS will 5. He active components of the two
mechanical Divisions of the FBVS air be performed. mechanical Divisions of the FBVS are
exhaust subsystem are physically separated by a Divisional wall or fire
separated. barriers.

6.a. Displays of the FBVS instrumentation 6.a. Inspection for the existence or 6.a. Displays of the instrumentation shown
shown on Figure 2.7.18-1 exist in the retrieveability in the MCR of on Figure 2.7.18-1 exist in the MCR or
MCR or can be retrieved there. instrumentation displays will be can be retrieved there.

performed.

2.7.18 -1- 05-28-93

- - . .- _ - - _ _



SYSTEM 80+" TABLE 2.7.18-1 (Continued)
,

FUEL BUILDING VENTILATION SYSTEM
Inspections. Tests.~ Analyses. and Acceptance Criteria

Certified Desian Commitment Inspections. Tests. Analyses Acceptance Criteria

6.b. Controls exist in the MCR to start and 6.b. Tests will be performed using the FBVS 6.b. FBVS controls in the MCR operate to
stop the FBVS air supply unit, fans, and controls in the MCR. start and stop the FBVS air supply unit,-
filtration units and to open and close fans, and filtration units, and to open
those power operated dampers shown on and close those dampers shown on
Figure 2.7.18-1. Figure 2.7.182-1.

7. In response to a high radiation signal, 7. Tests will be conducted while exhaust 7. In response to a signal that simulates a
the FBVS air exhaust bypass dampers filters are in bypass mode using signals high radioactivity level, the bypass
close and the filtration unit dampers that simulate a high radioactivity level. dampers in the air exhaust ductwork
open to direct flow through the filtration close and the dampers in the filtration
units. unit ductwork open.

2.7.18 -2- 05-28-93
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2.7.19 DIESEL BUILDING VENTILATION SYSTEM
,

Design Description

The Diesel Building Ventilation System (DBVS) provides ventilation, cooling and
heating to each of the two Diesel Generator Buildings.

The Basic Configuration of the DBVS is as shown on Figure 2.7.19-1. The safety-
related components of the DBVS are as shown on the figure.

'

The safety related equipment shown on Figure 2.7.19-1 is qualified Seismic Category
I.

Safety related components shown on Figure ~ 2.7.19-1 are powered from their ;

respective Class 1E Divisions. -

t

Active components of the two mechanical Divisions of the DBVS are physically ,

separated.

Displays of the DBVS instrumentation shown on Figure 2.7.19-1 exist in the main
control room (MCR) or can be retrieved there. ;

!

Controls exist in the MCR to start and stop the DBVS fans shown on Figure 2.7.19-1.

The safety-related DBVS fans in a Division start automatically and the non-safety fans t

stop automatically, when the diesel generator starts. ;

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.19-1 specifies the inspections, tests, analyses and associated acceptance
,

criteria for the Diesel Building Ventilation System. -!

,

i

:

i

:
,

|
|
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SYSTEM 80+" TABLE 2.7.19-1 [
'

DIESEL BUILDING VENTILATION SYSTEM ;
,

; InsDections. Tests. Analyses and AcceDtance Criteria

i

f'

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

i i
i 1. The Basic Configurationof the DBVS is 1. Inspection of the as-built DBVS 1. For the components and equipment i

as shown on Figure 2.7.19-1. configuration will be conducted. shown on Figure 2.7.19-1, the as-built
DBVS conforms with the Basic
Configuration.

t

2. The safety related DBVS components 2. Tests will be performed on the DBVS 2. Within the DBVS, a test signal exists
are powered from their respective Class system by providing a test signal in only only at the equipment powered from the
IE Division. one Class IE Division at a time. Class IE Division under test. *

3.a) Displays of the DBVS instrumentation 3.a) Inspection for the existence or 3.a) Displays of the instrumentation shown '

shown on Figure 2.7.19-1 exist in the retrieveability in the MCR- of on Figure 2.7.19-1 exist in the MCR or
MCR or can be retrieved there. instrumentation displays will be can be retrieved there.

performed.
:

3.b) Controls exist in the MCR to start and 3.b) Tests will be performed using the DBVS 3.b) DBVS controls in the MCR operate to i'

! stop the DBVS fans shown on Figure controls in the MCR. start and stop the DBVS fans shown on
2.7.19-1. Figure 2.7.19-1.

,

4. Active components of the two 4. Inspections of the as-built mechanical 4. He active components of the two
mechanical Divisions of the DBVS are Divisions will be performed. mechanical Divisions of the DBVS are ,

physically separated. separated by a Divisional wall or a fire
barrier.

'
i

5. He safety-related DBVS fans in a 5. Tests will be performed for each 5. The ' safety related DBVS fans in a
Division start automatically and the non- Division using an actual diesel start or a Division start automatically and the non-
safety fans stop automatically when the signal that simulates a diesel start. safety fans stop automatically by a |,

diesel generator starts. signalin the Division under test. {4

:
1
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2.7.20 SUBSPHERE BUILDING VENTILATION SYSTEM '

.

Design Description

The Subsphere Building Ventilation System (SBVS) provides ventilation, cooling and
heating to the subsphere building. 'Ihe SBVS has a safety-related air exhaust s

subsystem and a non-safety related air supply system.

The Basic Configuration of the SBVS is as shown on Figure 2.7.20-1.

The SBVS has two Divisions. Each Division of the SBVS has a filtration unit, fans,
dampers, an air supply unit, ductwork, instrumentation, and controls. Each SBVS
filtration unit removes particulate matter.

,

Each SBVS Division maintains its Division of the subsphere building at a negative -
pressure relative to the atmosphere. .

The safety-related equipment shown on Figure 2.7.20-1 is qualified Seismic Category :
' '

1.

Active components of the two Divisions of the SBVS are physically separated.-

Safety related components of the SBVS are powered from their respective Class 1E
Divisions.

Displays of the SBVS instrumentation shown on Figure 2.7.20-1 exist in the main<

control room (MCR) or can be retrieved there.

Controls exist in the MCR to start and stop the SBVS air supply units, filtration units
and fans, and to open and close those power operated dampers shown on Figure -
2.7.20-1.

Inspections, Tests, Analyses, and Acceptance Criteria

-|Table 2.7.20-1 specifies the inspections, tests, analyses, and associated acceptance
criteria for the Subsphere Building Ventilation System.

!
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SUBSPHERE BUILDING VENTILATION SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

:

Desian Cammitment Inspections. Tests. Analyses Acceptance Criteria

1. The Basic Configuration of the SBVS is 1. Inspection of the as-built . SBVS 1. For the components and equipment
as shown on Figure 2.7.20-1. configuration will be c=le~_t; shown on Figure 2.7.20-1, the as-built

SBVS conforms with the Basic
Configuration.

2. Each SBVS filtration unit removes 2. Tests and analysis will be performed on 2. The SBVS filter efficiencies are greater
particulate matter. each SBVS filtration unit to determme than or equal to 99% for particulate

filter efficiency. matter greater than 0.3 micron.

3. Each SBVS Division maintains its 3. Tests will be performed to measure the 3. Each Division of the SBVS maintains its
Division of the subsphere building at a subsphere building pressure in each Division of the subsphere building at a
negative pressure relative to the Division with the SBVS operating. negative pressure relative to the
atmosphere. atmosphere.

4. Active components of the two Divisions 4. An inspection of the as-built SBVS will 4. The active components of the two
of the SBVS are physically separated. be performed. mechanical Divisions of the SBVS are

separated by a Divisional wall or a fire
barrier.

t

5. Safety related components shown on 5. Tests willbe gJmM on the SBVS by 5. Within the SBVS, a test signal exists-

,

!- Figure 2.7.20-1 are powered from their providing a test signalin only one Class only at the equipment powered from the
respective Class IE Divisions. IE Division at a time. . Class IE Division under test.

;

2.7.20 -1- 05 28-93
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SYSTEM 80+" TABLE 2.7.20-1 (Continued)

SUBSPHERE BUILDING VENTILATION SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

Desien Commitment Inspections. Tests. Analyses Acceptance Criteria

6.a) Displays of the SBVS instrumentation 6.a) Inspection for the existence or 6.a) Displays of the instrumentation shown
shown on Figure 2.7.20-1 exist in the retrieveability in the MCR of on Figure 2.7.20-1 exist in the MCR or
MCR or can be retrieved there. mstrumentation displays will be can be retrieved there.

performed.

6.b) Controls exist in the MCR to start and 6.b) Tests will be performed using the SBVS 6.b) SBVS controls in the MCR operate to
stop the SBVS, air supply units, controls in the MCR. start and stop the SBVS air supply units,

,

filtration units and fans, and to open mad filtration units and fans and to open and
close power operated dampers shown on close those power operated dampers
Figure 2.7.20-1. shown on Figure 2.7.20-1.

2.7.20 -2- 05-28-93
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2.7.21 CONTAINMENT PURGE VENTILATION SYSTEM

Design Description

The Containment Purge Ventilation System (CPVS) has a Low Purge Subsystem and a
High Purge Subsystem. The Low Purge Subsystem provides Containment pressure relief
during plant startup and shutdown and ventilation in the area of the in-containment
refueling water storage tank. The High Purge Subsystem reduces airborne radioactivity
and maintains environmental conditions within contaimnent during plant outages.

The Basic Configurations of the CPVS Low Purge and High Purge Subsystems are as
shown on Figures 2.7.21-1 and 2.7.21-2, respectively. The CPVS is non-safety-related
with the exception of the ASME Code Section III Class components shown on Figures
2.7.21-1 and 2.7.21-21 which are safety related.

Each subsystem of the CPVS has an air supply unit, a filtration unit, fans, ductwork,
instrumentation and controls. Each CPVS filtration unit removes particulate matter.

The safety related equipr..ent shown on Figures 2.7.21-1 and 2.7.21-2 is qualified
Seismic Category I.

Displays of the CPVS instrumentation shown on Figures 2.7.21-1 and 2.7.21-2 exist in
the main control room (MCR) or can be retrieved there.

Controls exist in the MCR to start and stop the CPVS air supply units, filtration units,
and fans, and to open and close those power operated dampers and valves shown on
Figures 2.7.21-1 and 2.7.21-2.

In response to a high radiation signal or a high humidity signal, the CPVS exhaust
Containment isolation valves close.

Inspection, Test, Analyses, and Acceptance Criteria

Table 2.7.21-1 provides the inspections, test, analyses and associated acceptance criteria
for the Containment Purge Ventilation System.

i

|

|

i

I
!
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SYSTFM 80+" TABLE 2.7.21

CONTAINMENT PURGE VENTILATION SYSTEM
Insucctions. Tests. AnalVSes. and Acceptance Criteria

Desian Commitment Insocctions. Tcsts. Analyses Acceptance Criteria

1. The Basic Configuration of the CPVS 1. Inspection of the as-built CPVS 1. For the components and equipment
low Purge and fligh Purge Subsystems configuration will be conducted. shown on Figures 2.7.21-1 and 2.7.21-
are as shown on Figures 2.7.21-1 and 2, the as-built CPVS low Purge and
2.7.21-2, respectively. Ifigh Purge Subsystems conforms with

the Basic Configuration.

2. Each CPVS filtration unit removes 2. Tests and analysis will be performed on 2. The CPVS filter efficiencies are greater
particulate matter. each CPVS filtration unit to determme than or equal to 99% for particulate

filter efficiency. matter greater than 0.3 microns.

3.a) Displays of the CPVS instrumentation 3.a) Inspection for the existence or 3.a) Displays of the instrumentation shown
shown on Figures 2.7.21-1 and 2.7.21-2 retrieveability in the MCR of on Figure 2.7.21-1 exist in the MCR or
exist in the MCR or can be retrieved instrumentation displays will be can be retrieved there.
there. performed.

3.b) Controls exist in the MCR to start and 3.b) Tests will be performed using the CPVS 3.b) CPVS controls in the MCR operate to
stop the CPVS air supply units, controls in the MCR. start and stop the CPVS air supply
filtration units, and fans,and to open and units, filtration units, and to open and
close the power operated dampers and close the power operated dampers and
valves shown on Figures 2.7.21-1 and valves shown on Figures 2.7.21-1 and
2.7.21-2. 2.7.21-2.

4. In response to a high radiation signal or 4. Tests will be performed on the CPVS 4. The CPVS exhaust Contamment
high humidity signal, the CPVS exhaust Containment isolation valves isolation valves close upon receipt of aa

exhaust Containment isolation valves using signals that simulate high radiation signal that simulates high radiation or
close. or high humidity in separate tests. high humidity.

2.7.21 -1- 5-28-93
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|

2.7.22 CONTAINMENT COOLING AND VENTILATION SYSTEM !

Design Description

The Containment Cooling and Ventilation System provides cooling and air recirculation
in Containment. The Containment Cooling and Ventilation System has a Containment
Recirculation Cooling Subsystem, a Control Element Drive Mechanism Cooling
Subsystem, a Reactor Cavity Cooling Subsystem, and a Contaimnent Air Cleanup
Subsystem. The Containment Cooling and Ventilation System is non-safety related. The
Containment Cooling and Ventilation System is located within Containment.

The Basic Configuration of the Containment Air Cleanup Subsystem is as shown on
Figure 2.7.22-1. The Containment Recirculation Cooling Subsystem, the Control
Element Drive Mechanism Cooling Subsystem, and the Reactor Cavity Cooling
Subsystems combine cooling units and recirculation fans to cool and recirculate air within
Containment.

The Containment Recirculation Cooling Subsystem cools and recirculates air inside the
Containment.

The Control Element Drive Mechanism Cooling Subsystem cools and recirculates air to
the control element drive mechanisms.

The Containment Air Cleanup Subsystem passes air in the Containment through filtration
units to reduce radioactivity in Containment.

The Reactor Cavity Cooling Subsystem provides cooled air to the concrete surrounding
the reactor. i

1

Displays of the Containment Cooling and Ventilation System instrumentation shown on j
Figures 2.7.22-1 exist in the main control room (MCR) or can be retrieved there.

'

Controls exist in the MCR to start and stop the Containment Cooling and Ventilation |
System filtration units and fans shown on Figures 2.7.22-1. |

|

Inspection, Test, Analyses, and Acceptance Criteria

Table 2.7.22-1 provides the inspections, tests analyses and associated acceptance criteria
for the Containment Cooling and Ventilation System.

I

2.7.22 -1- 5-28-93
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SYSTEM 80+" TABLE 2.7.22

CONTAINMENT COOLING AND VENTILATION SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

Desien Commitment Inspect *mns. Tests. Analyses Acceptance Criteria

1. The Basic Configuration of the 1. Inspection of the as-built Contamment 1. For components and equipment shown
Containment Cooling and Ventilation Cooling and Ventilation System Air on Figure 2.7.22-1, the as-built
System Air Cleanup Subsystem is as Cleanup Subsystem configuration will be Contamment Cooling and Ventilation
shown on Figure 2.7.22-1. conducted. System Air Cleanup Subsystem

conforms with the Basic Configuration.'

2.a) Displays of the Containment Cooling 2.a) Inspection for the existence or 2.a) Displays of the instrumentation shown
and Ventilation System Air Cleanup retrievability in the MCR of on Figure 2.7.22-1 exist in the MCR or
Subsystem instrumentation shown on instrumentation displays will be can be retrieved there.
Figure 2.7.22-1 exist in the MCR or can performed.
be retrieved there.

2.b) Controls exist in the MCR to start and 2.b) Tests will be performed using the 2.b) Contamment Cooling and Ventilation
stop the Cnntaia-t Cooling and Contamment Cooling and Ventilation System Air Cleanup Subsystem controls

.' Ventilation System Air Cleanup System Air Cleanup Subsystem controls in the MCR operate to start and stop the
Subsystem filtration units and. fans in the MCR. Contamment Cooling ano Ventilation
shown on Figure 2.7.22-1. System Air Cleanup Subsystem filtration

units and fans shown on Figure 2.7.22-
;

1.
I

e

2.7.22 -1-' 5-28-93
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2.7.23 NUCLEAR ANNEX VENTILATION SYSTEM

Design Description
. ,

'Ihe Nuclear Annex Ventilation System (NAVS) provides ventilation, cooling and
,

!heating to the nuclear annex in the nuclear island structures.

The Basic Configuration of the NAVS is as shown on Figures 2.7.23-1 and 2.7.23-2.
The NAVS components shown on Figures 2.7.23-1 and 2.7.23-2 are
non-safety-related.

,

The NAVS has two Divisions. Each Division of the NAVS has a filtration unit, fans,
ductwork, instrumentation, and controls.

Each division of the NAVS maintains its Division of the nuclear annex at a negative
pressure relative to the outside atmosphere.

The two Divisions of the NAVS are physically separated.

Displays of the NAVS instrumentation shown on Figures 2.7.23-1 and 2.7.23-2 exist
in the main control room (MCR) or can be retrieved there. -

Controls exist in the MCR to start and stop the NAVS filtration units and fans, and
to open and close those power operated dampers shown on Figures 2.7.23-1 and ,

'
2.7.23-2.

In response to a high radiation signal, the filtration unit bypass dampers close and the ,

filtration unit dampers open to route exhaust air through the filtration units.-

Inspections, Tests, Analyses, and Acceptance Criteria
;

Table 2.7.23-1 specifies the inspections, tests, analyses and associated acceptance
criteria for the Nuclear Annex Ventilation System.

,

>

r

s

.
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SYSTEM 80+" TABLE 2.7.23-1

NUCLEAR ANNEX VENTILATION SYSTEM
InsDections. Tests. Analyses, and Acceptance Criteria

i

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

1. The Basic Configuration of the NAVS is 1. Inspection of the as-built NAVS 1. For the components and equipment
as shown on Figures 2.7.23-1 and configuration will be conducted. shown on Figures 2.7.23-1 and

.

2.7.23-2. 2.7.23-2, the as-built NAVS conforms I

with the Basic Configuration.

2. Each Division of the NAVS maintains 2. Tests will be performed to measure the 2. Each Division of the NAVS maintaine
its Division of the nuclear annex at a nuclear annex building pressure in each its Division of the nuclear annex at a
negative pressure relative to the outside Division with the NAVS operating. negative pressure relative to the outside

hatmo9 ere. atmosphere.

3. The active components of the two 3. Inspections of as-built mechanical 3. The two mechanical Divisions of the
mechanical Divisions of the NAVS are Divisions will be performed. NAVS are separated by a Divisional
physically separated. wall or a fire barrier.

4.a) Displays of the NAVS mstrumentation 4.a) Inspection for the existence or 4.a) Displays of the instrumentation shown
shown on Figures 2.7.23-1 and 2.7.23-2 retrieveability in the MCR of on Figures 2.7.23-1 and 2.7.23-2 exist
exist in the MCR or can be retrieved instrumentation displays will be in the MCR or can be retrieved there. ,

there. performed. !

:

4.b) Controls exist in the MCR to start and 4.b) Tests will be performed using the 4.b) NAVS controls in the MCR operate to
stop the NAVS filtration units and fans, NAVS controls in the MCR. start and stop the NAVS filtration units
and to open and close the power and fans, and to open and close the
operated dampers shown on Figures power operated dampers shown on
2.7.23-1 and 2.7.23-2. Figures 2.7.23-1 and 2.7.23-2.

5. In response to a high radiation signal, 5. Tests will be conducted in each Division 5. Upon receipt of signals simulating high
the filtration unit bypass dampers close with NAVS exhaust filters in bypass radioactivity level, the bypass dampers
and the filtration unit dampers open to mode and using signals that simulate in the exhaust ducting close and the
route exhaust air through the filtration high radioactivity levels. dampers in the filtration unit ducting
units. open in the Division under test.

2.7.23 -1- 05-23-93
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2.7,29 RADWASTE BUILDING VENTILATION SYSTEM !

Design Description .

'

The Radwaste Building Ventilation System (RWBVS) provides ventilation, heating and
cooling in'the radwaste building.

The Basic Configuration of the RWBVS is as shown on Figure 2.7.29-1. The RWBVS :

is non-safety-rdated. . ;

The RWBVS has two supply subsystems and two exhaust subsystems. Each RWBVS ' I
supply subsystem has an air supply unit, fans, dampers, ductwork, instrumentation and >

controls. Each RWBVS exhaust subsystem has a filtration unit, fan, dampers, ductwork,
instrumentation and controls.

In response to a high radiation signal, an alarm is activated in the radwaste building
control room.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.29-1 specifies the inspections, tests, analyses, and associated acceptance criteria {
for the Radwaste Building Ventilation System, t

-i
!
.

L'

?

}

I

~ !

:

I

I

!

:
t

i

,

9

2.7.29 1- 5-28-93-

,

, , , - - . . - . _. . _.--7 . .,.. _. - ,,. _ , , _ . . _m_



SYSTEM 80+
/\

/ \
|

(NUCLEAR h|
t ISLAND

| STRUCTURES |
| UNITVENT |_^

. a
| FAN

M R STATUS

h F--l $ y'
s sfAIR s (s mese m - s

SUPPL UNIT > l
!..!!.!.!.!

#' FILT"^INTAKE : ;-O s( UN-

, , _ s..

RADWASTE BUILDING VENTILATION | |
SUPPLY SUBSYSTEM

2 RADWASTE BUILDING VENT 1LATION,,,,

,,;;;;; i =^us' =u==v=r=mR , ,, ,- : '= ; ,A N
inrAxE = ; SUPPLY UNIT 1

| ::::::
| STATUS g

Y Y t
) FILTRATION Q (s

UNE N ~

s
_ s

:

1

FIGURE 2.7.29-1
RADWASTE BUILDING VENTILATION SYSTEM4

.

J

e-- na,- -- , . , w



.

SYSTEM 80+" TABLE 2.7.29-1

RADWASTE BUILDING VENTILATION SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

Desien Commitment Inspectivms. Tests. Analyses Acceptance Criteria

1. "Ihe Basic Configuration of the RWBVS 1. Inspection of the as-built RWBVS 1. For the components and equipment
is as shown on Figure 2.7.29-1. configuration will be conducted. shown on Figure 2.7.29-1, the as-built

RWBVS conforms with the Basic
Configuration.

2. In response to a high radiation signal, 2. A test will be performed using a signal 2. The RWBVS exhaust duct radiation
an alarm is activated in the radwaste that simulates a radiation level limit at monitor activates an alarm in the
building control room. the exhaust duct radiation monitor. radwaste building control room upon

receipt of a signal simulating radiation
above a limit at the radiation monitor. ,

,

2.7.29 -1- 05-28-93
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2.8.1 TURBINE GENERATOR

Design Description

The Turbine Generator is a non-safety system that converts the energy of the steam
produced in the steam generators into mechanical shaft power and then into electrical
energy.

The Turbine Generator is located on the turbine pedestal in the turbine building.

The Basic Configuration of the Turbine Generator is as shown on Figure 2.8.1-1.

The flow ot' steam is directed from the steam generators to the turbine through the main
steam equalization header, stop valves, and control valves. After expanding through the
turbine, which drives the main generator, exhaust steam is transported to the main
condenser.

Turbine Generator operation is monitored and controlled by the turbine control and safety
systems. The control and safety systems provide overspeed protection, speed and load
control, and trip of the Turbine Generator by closing the turbine stop valves and control
valves. The Turbine Generator trips in response to a reactor trip.

Controls exist in the main control room (MCR) to manually trip the Turbine Generator.

The Turbine Generator has an electronic overspeed trip device and a mechanical ;

overspeed trip device. j

The Turbine Gland Sealing System (TGSS) is a non-safety subsystem that provides
sealing at leakage points in the Turbine Generator system using sealing steam as a -I

_

|pressurizing medium.
l

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.8.1-1 specifies the inspections, tests, analyses, and associated acceptance criteria
for the Turbine Generator.

2.8.1 -1- 05-28-93
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SYSTEM 80+" TABLE 2.8.1-1

TURBINE GENERATOR
Inspections. Tests. Analyses. and Acceptance Criteria

i
i

Desian Commitment Inspections. Tests. Analyses Acceptance Criteria

'
1. He Basic Configuration of the Turbine 1. Inspection of the as-built Turbine 1. For the components and equipment

Generator is as shown on Figure Generator configuration will be shown on Figure 2.8.1-1, the as-built
2.8.1-1. conducted. Turbine Generator conforms with the

Basic Configuration.

2. The Turbine Generator trips in response 2. A test will be performed on the Turbine . 2. He Turbine Generator control system
to a reactor trip. Generator using a signal simulating generates a turbine trip signal in

reactor trip. response to a signal simulating reactor

: trip.

3. Controls exist in the MCR to manually 3. Tests will be performed using the 3. Turbine Generator controls in the MCR
I trip the Turbine Generator. Turbine Generator controls in the MCR. operate to manually trip the Turbine

Generator.

,

4. The Turbine Generator has an electronic 3. Inspection of the Turbine Generator 4. . The Turbine Generator electronic and
overspeed trip device and a mechanical over-speed trip devices will be mechanical overspeed trip devices are
overspeed trip device. conducted. installed.

,

4
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2.8.2 MAIN STEAM SUPPLY SYSTEM

Design Description

The Main Steam Supply System (MSSS) transports steam from the steam generators
to the power conversion system and removes heat from the reactor coolant system

(RCS).

The Basic Configuration of the MSSS is as shown on Figure 2.8.2-1. The safety-
related portion of the MSSS consists of the main steam piping and valves located
between the steam generator outlet nozzles in the Containment up to and including
the Main Steam Isolation Valves (MSIVs) in the Main Steam Valve Houses
(MSVHs).

The MSSS supplies steam to the emergency feedwater pump turbines and provides
a flow path to the turbine bypass system.

,

The Main Steam Safety Valves (MSSV) provide overpressure protection for the
secondary side of the steam generators and for pressure boundary components in the
MSSS.

The ASME Code Section III Class for the MSSS pressure retaining components
'

shown on Figure 2.8.2-1 is as depicted on the Figure.

The safety-related equipment shown on Figure 2.8.2-1 is qualified Seismic Category
I.

Within a mechanical Division, the electrical controls for the ADV, MSIV, and MSIV -
bypass valve on each main steam line from a steam generator are powered from their
respective Class 1E Division.

Within a mechanical Division, the ADV block valve on each main steam line from a
steam generator is powered from a Class 1E Division different from the Class 1E
Division of the respective mechanical Division.

Controls exist in the main control room (MCR) to open and close those power
operated valves shown on Figure 2.8.2-1.

He safety-related portions of the MSSS mechanical Divisions are physically
separated.

Valves with response positions indicated on Figure 2.8.2-1 change position to that
indicated on the figure upon loss of motive power.

2.8.2 -1- 05-28-93 |
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The MSIV and MSIV bypass valves close on receipt of a Main Steam Isolation Signal

(MSIS).

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.8.2-1 specifies the inspections, tests, analyses, and associated acceptance
criteria for the Main Steam Supply System.

|

,

{

)
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SYSTEM 80+" TABLE 2.8.2-1
; ,

MAIN STFAM SUPPLY SYSTEM
Inspections. Tests. Analyses, and Acceptance Criteria

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

1. The Basic Configuration of the MSSS is 1. Inspections of the as-built MSSS 1. For the components and equipment
as shown on Figure 2.8.2-1. configuration will be conducted. shown on Figure 2.8.2-1, the as-built

MSSS conforms with the Basic
Configuration.

2. The ASME Code Section ill MSSS 2. A pressure test will be conducted on 2. The results of the pressure test of the
components shown on Figure 2.8.2-1 those components cf the MSSS required ASME Code Section Ill components of
retain their pressure boundary integrity to be pressure tested by ASME Code the MSSS conform with the pressure
under intemal pressures that will be Section III. testing criteria in ASME Code Section
experienced during service. III.

3. Controls exist in the Main Control 3. Tests will be performed using the MSSS 3. MSSS controls in the Main Control
Room to open and close those power controls in the Main Control Room. Room open and close those power
operated valves shown on Figure operated valves shown on Figure
2.8.2-1. 2.8.2-1.

4. The Main Steam Safety Valves (MSSV) 4. Tests and analysis in accordance with 4. An ASME code test and analysis report
provide overpressure protection for the ASME Code Section 111 will be exists that concludes that the MSSV set
secondary side of the steam generators performed to determine set pressure. pressures are set such that the maximum
sad for pressure boundary components Type tests and analyses of flow capacity allowable pressure in the steam
in the MSSS. of each MSSV will be performed. generator does not exceed 110% of the

steam generator design pressure, and
that the total MSSV capacity is
sufficient to pass 19 x 105 lb./hr. at the
maximum set pressure plus
accumulation.

2.8.2 -1- 05-28-93



SYSTEM 80+= TABLE 2.8.2-1 (Continued)

MAIN STEAM SUPPLY SYSTEM
InSDections. Tests. Analyses. and AcceDtance Criteria

Design Commitment Insocctions. Tests. Analyses Acceptance Criteria

5. Within a mechanical Division, the 5. Tests willbe performed on the MSSS by 5. Within the MSSS, a test signal exists
electrical controls for the ADV, MSIV, providing a test signal in only one Class only at the equipment powered from the
and MSIV bypass valve on each main IE Division at a time. Class IE Division under test.
steam line from a steam generator are
powered from their respective Class IE
Division.

6. Within a mechanical Division, the ADV 6. Tests willbe performed on the MSSS by 6. Within the MSSS, a test signal exists
block valve on each main steam line providing a test signal in only one Class only at the equipment powered from the
from a steam generator is powered from IE Division at a time. Class IE Division under test.
a Class IE Division different from the
Class IE Division of the respective
Mechanical Division.

7. He safety-related portions of the MSSS 7. Inspections of the as-built mechanical 7. He safety-related portions of the MSSS
mechanical Divisions are physically Divisions will be performed. mechanical Divisions are located in twu
separated. MSVHs that are separated by the

Coniainment. Components of the
system within the Containment are
separated by spatial arrangement or
barriers.

8. Valves with response positions indicated 8. A test of loss of motive power to these 8. Rese valves change position to the
on Figure 2.8.2-1 change position to valves will be performed. position indicated on Figure 2.8.2-1
that indicated on the Figure upon loss of upon loss of motive power.
motive power.

9.a) The MSIVs close on receipt of a MSIS. 9.a) Tests will be performed using a signal 9.a) The MSIVs close within 5 seconds of
simulating a MSIS. receipt of a signal simulating a MSIS.

2.8.2 -2- 05-28-93
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SYSTEM 80+" TABLE 2.8.2-1 (Continued)
;

'

MAIN STEAM SUPPLY SYSTEM
InSDections. Tests. Analyses. and Acceptance Criteria ,

.

Desimo Commitment Inspections. Tests. Analyses Acceptance Criteria

I9.b) The MSIV- bypess valves close on 9.b) Tests will be performed using a signal 9.b) The MSIV bypass valves close within 10-

'receipt of a MSIS. simulating a MSIS. seconds of receipt of a signal simulating
a MSIS.

.

O -

a
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2.83 MAIN CONDENSER

Design Description

The Main Condenser is a non-safety related component that converts the turbine
exhaust steam to condensate so it can be pumped back through the condensate and
feedwater system to the steam generators. The condenser circulating water system
provides cooling water to the Main Condenser tubes to condense the exhaust steam
from the main turbine. The Main Condenser also serves as a collection point for
auxiliary equipment vents and drains, and for condensate and feedwater system
makeup.

The Basic Configuration of the Main Condenser is as shown on Figure 2.8.3-1.

Displays of the Main Condenser instrumentation shown on Figure 2.8.3-1 exist in the
main control room (MCR) or can be retrieved there.

A turbine trip signal is generated in response to signals from the Main Condenser
pressure instrumentation on lass of condenser vacuum.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.8.3-1 specifies the inspections, tests, analyses, and associated acceptance
criteria for the Main Condenser.

|

,

|

l
|

|
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SYSTEM 80+" TABLE 2.83-1

MAIN CONDENSER
InsDections. Tests. Analyses, and Acceptance Criteria

Desizn Commitment Insocctions. Tests. Analyses Acceptance Criteria

1. The Basic Configuration of the Main 1. Inspectiun of the as-built Main 1. For the components and equipment
Condenser is as shown on Figure Condenser configuration will be shown on Figure 2.8.3-1, the as-built
2.8.3-1. conducted. Main Condenser conforms with the

Basic Configuration.

2. Displays of the Main Condenser 2. Inspection for the existence or 2. Displays of the instrumentation shown
mstrumentation shown on Figure 2.8.3-1 retrieveability in the MCR of on Figure 2.8.3-1 exist in the MCR or
exist in the MCR or can be retrieved instrumentation displays will be can be retrieved there.
there, performed.

3. A turbine trip signal is generated in 3. Tests will be performed to verify 3. A turbine trip signal from the Main
response to signals from the Main generation of a turbine trip signal u-ing Condenser pressure instrumentation is
Condenser pressure instrumentation on signals from the Main Condenser activated on a signal simulating loss of
loss of condenser vacuum. pressure instrumentation which simulate condenser vacuum.

a loss of condenser vacuum.

2.8.3 -1- 05-27-93
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.I

2.8.4 MAIN CONDENSER EVACUATION SYSTEM i

)
!

Design Description
,

The Main Condenser Evacuation System is a non-safety system that removes air and
other noncondensable gases from the main condenser. The Main Condenser i

Evacuation System is located in the Turbine Building._ {

The Basic Configuration of the Main Condenser Evacuation System is as s! w on
Figure 2.8.4-1.

>

The Main Condenser Evacuation System consists of vacuum pumps and associated ;

piping and instrumentation. He vacuum pump air discharge is routed to the unit '

vent and monitored for radiation. :
:

Display of the Main Condenser Evacuation System instrumentation shown on Figure !

2.8.4-1 uists in the main control room (MCR) or can be retrieved there. j
Inspections, Tests, Analyses, and Acceptance Criteria

.

Table 2.8.4-1 specifies the inspections, tests, analyses, and associated acceptance
criteria for the Main Condenser Evacuation System.

.

T
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:
;
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SYSTEM 80+" TABLE 2.8.4-1

MAIN CONDENSER EVACUATION SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

Desima Commitment Inspections. Tests. Analyses Acceptance Criteria

1. The Basic Configuration of the Main 1. Inspection of the as-built Main 1. For the components and equipment
Condenser Evacuation System is as Condenser Evacuation System shown on Figure 2.8.4-1, the as-built
shown on Figure 2.8.4-1. configuration will be conducted. Main Condenser. Evacuation System

conforms with the Basic Configuration.

2. Displays of the Main Condenser 2. Inspection for. the existence _or 2. Displays of the instrumentation shown
Evacuation System irmhoustation retrieveability in the MCR of on Figure 2.8.4-1 exist in the MCR or
shown on Figure 2.8.4-1 exist in the instrumentation displays will be can be retrieved there.
MCR or can be retrieved there. performed.'

r

,.

5

t

E

E
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2.8.5 TURBINE BYPASS SYSTEM

Design Description

The Turbine Bypass System is a non-safety system. For startup, shutdown, and during
load shedding, the Turbine Bypass System provides the capability to take steam from
the main steam equalization header and discharge it directly to the main condenser,
bypassing the turbine generator.

The Basic Configuration of the Turbine Bypass System is as shown on Figure 2.8.5-1.

The Turbine Bypass System consists of at least eight turbine bypass valves (TBVs),
and associated piping and controls.

Controls exist in the main control room (MCR) to open and close those power
operated valves shown on Figure 2.8.5-1.

Pneumatic valves with response positions indicated on Figure 2.8.5-1 change position
to that indicated upon loss of motive power. The turbine bypass valves open on
receipt of a turbine bypass signal.

Inspections, Tests, Analyses, and Acceptance Criteria'

1

Table 2.8.5-1 specifies the inspections, tests, analyses and associated acceptance
criteria for the Turbine Bypass System.

i

|

|

|
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SYS1EM 80+= TABLE 2.8.5-1

TURBINE BYPASS SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

Desima Commitment Inspections. Tests. Analyses Acceptance Criteria

1. He Basic Configuration of the Turbine 1. Inspection of the as-built Turbine Bypass 1. For the components and equipment
Bypass System is as shown on Figure System configuration will be conducted. shown on Figure 2.8.5-1, the as-built
2.8.5-1. Turbine Bypass System conforms with

the Basic Configuration.

2. Controls exist in the MCR to open and 2. Tests will' be performed using ' the . 2. Turbine Bypass System controls in the
close those power operated valves Turbine Bypass System controls in the - MCR open and close those power
shown on Figure 2.8.5-1. MCR. operated valves shown on Figure 2.8.5-

1.

3. The turbine bypass valves open on 3. A test will be conducted using a signal 3. The turbine bypass valves open on
receipt of a turbme bypass signal. simulating turbine bypass. receipt of a signal simulating turbine

bypass.

4. Valves with response positions indicated 4. A test ofloss of motive power to these 4. These valves change position to the
on Figure 2.8.5-1 change position to valves will be performed. position indicated on Figure 2.8.5-1 on
that indicated on the Figure upon loss of loss of motive power.
motive power.

t

.. .
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|

2.8.6 CONDENSATE AND FEEDWATER SYSTEMS

Design Description
.

The Condensate and Feedwater Systems transfers condensate from the main condenser '

botwells to the steam generators. |
r

The Basic Configuration of the Condensate and Feedwater Systems is as shown in Figure
2.8.6-1. The ASME Code Section III Class 2 components shown on Figure 2.8.6-1 are
safety related. -

The Condensate System has three motor-driven condensate pumps, a deaerator storage ;

tank, condensate demineralizer, a gland seal condenser, low pressure heaters, associated '

piping, valves, instrumentation and controls.
-|

The Feedwater System has three sets of feedwater booster and main feedwater pumps,
high pressure feedwater heaters, and associated piping, valves, instrumentation and
controls. Feedwater control valves are provided to regulate the feedwater flow to each

,

steam generator and to maintain water level in the steam generator. :

*The ASME Code Section III Class for Feedwater System pressure retaining components
shown on Figure 2.8.6-1 is as depicted on the Figure.

,

The safety related equipment shown on Figure 2.8.6-1 is qualified Seismic Category I.

Controls exist in the main control room (MCR) to start and stop the feedwater pumps and' -
condensate pumps, and to epen and close those power operated valves shown on Figure
2.8.6-1. ;

;

Within a mechanic, ivision, the electrical controls of one MFIV of each set of two
MFIVs on the main feedwater lines which penetrate the containment boundary are ;

powered from their respective Class IE Division. The electrical controls of the other
.

MFIV of each set of two MFIVs within a mechanical Division on the main feedw'ater ~ !

!lines which penetrate the containment boundary are powered from a Class IE Division
different from the Class lE Division of the respective mechanical Division.

The two mechanical Divisions of the safety-related portions of the Feedwater System are
physically separated.

Valves with response positions indicated on Figure 2.8.6-1 change position to that
indicated on the Figure upon loss of motive power.

The Main Feedwater Isolation Valves (MFIVs) close on receipt of a main steam isolation
signal (MSIS) or when remotely actuated from the control room.

2.8.6 -1- 5-28-93
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Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.8.6-1 specifies the inspections, tests, analyses, and associated acceptance criteria
for the Condensate and Feedwater Systems.

2.8.6 -2- 5-28-93



SYSTEM 80+*

I CONDENSATE I

g STORAGE g
TANK UO

TURBINE + FIGURE-- ----

EXFAUST 2.8.6-1B
DEAERATOR AT POINT

STORAGE STARTUP FEEDWATER " A")
TANK PUMPy m

__.~ - - ~l n I U -

g MAIN CONDENSER g /

HIGH PRESSURE
FEEDWATER +

HEATERSMSSS GLAND STEAM

I k BOOSTER /FEEDWATER ->-TO FIGURE
Y I (~ PUMPS 2.8.6-1 B

GLAND AT POINT
~ ~

STEAM " B ")
CONDENSER

LOW PRESSURE
= FEEDWATER

| n HEATERS
l f

CONDENSATE
DEMINERAllZER

CONDENSATE,

| PUMPS

FIGURE 2.8.6-1 A
CONDENSATE AND FEEDWATER SYSTEM

. _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - _ __



SYSTEM 80+TM | ASME CODE SECTION lit CLASS | |
M & E OUTSIDE INSIDE

| CONTAINMENT CONTAINMENT

X ... . . .MSIS
,

3
M p p

T FAI FC FC CIV [~ \
I STEAM g-

'gGENERATORl
MAIN FEEDWATERFEEDWATER REGULATING m m

^ r

VALVES isouBoN yA, }S, ggy y t
. M

| | ~EFW | '3 I
'POINT -_

"A" : M p P

T FAI FC FC |
- ~

_. |
CIV CIV >

CIV|N 2| ,

%L)' =
' ' ~ - MSISN '

RTTT : |
_ _

a
M p p

'~'s'
CIV CIV , 7

_ '' STEAMgMAIN FEEDWATERFEEDWATER REGULATING - m
" "# "

VALVES iso,uno,n yA S
MSIS CIV | 1-

| EFW I 'iPOINT
"B" M p p :

---
| Al FC FC i

|'
# #CIV CIV

CIVdb a

-

NOTE:

1. SAFETY RELATED ELECTRICAL COMPONENTS AND EQUIPMENT SHOWN
ON THIS FIGURE ARE CLASS 1E.

FIGURE 2.8.6-1B
CONDENSATE AND FEEDWATER SYSTEM

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



.

SYSTEM 80+ TABLE 2.8.6-1

CONDENSATE AND FEEDWATER SYSTEMS
Inspections. Tests. Analyses and Acceptance Criteria

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

1. The Basic Configuration of the 1. Inspection of the Condensate and 1. For the components and equipment
Condensate and Feedwater System Feedwater Systems configuration shown on F" ure 2.8.6-1, theg
is as shown on Figure 2.8.6-1. will be performed. Condensate and Feedwater System

conf orms with the Basic
Configuration.

2. The ASME Code Section III 2. A pressure test will be conducted 2. The results of the pressure test of
Feedwater System components on those components of the ASME Code Section III components
shown on Figure 2.8.6-1 retain Feedwater System to be pressure of the Feedwater System conform
their pressure boundary integrity tested by ASME Code Section III. with the pressure testing criteria in
under internal pressures that will the ASME Code Section III.
be experienced during service.

3.a) Within a mechanical Division, the 3.a) Tests will be performed on the 3.a) Within the Feedwater System, a test
electrical controls of one MFIV of Feedwater System by providing a signal exists only at the equipment
each set of two MFIVs on the main test signal in only one Class 1E powered from the Class IE

feedwater lines which penetrate the Division at a time. Division under test.
containment boundary are powered
from their respective Class IE
Division.

2.8.6 -1- 5-28-93
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SYSTEM 80+ TABLE 2.8.6-1 (Continued)

CONDENSATE AND FEEDWATER SYSTEMS
Inspections. Tests. Analyses. and Acceptance Criteria

Desima Commitment inspections. Tests. Anahws Acceptance Criteria

3.b) The electrical controls of the other 3.b) Tests will be performed on the 3.b) Within the Feedwater System, a test
MFIV of each set of two MFIVs Feedwater System by providing a signal exists only at the equipment
within a mechanical Dhision on test signal in only one Class 1E powered from the Class 1E
the main feedwater lines which Division at a time. Dhision under test.
penetrate the containment
boundary are powered from a Class
IE Dhision different from the
Class 1E Dhision of the respective
mechanical Dhision.

4. The twu mechanical Divisions of 4 Inspection of the as- b uilt 4. The mechanical Divisions of the
the safety-related portions of the mechanical Divisions will be safety-related portions of the
Feedwater System are physically performed. Feedwater System are located in
separated. two main steam vahe houses

separated by the Containment.
Components of the system within
the Containment are separated by
spatial arrangement or barriers.

5. Controls exist in the MCR to start 5. Tests will be performed using the 5. Condensate and Feedwater System
and stop the feedwater and Condensate and Feedwater Systems controls in the MCR operate to
condensate pumps, and to open and controls in the MCR. start and stop the feedwater and
dose those power operated valves condensate pumps, and to open and
shown on Figure 2.8.6-L dose those power operated valves

shown on Figure 2.8.6-L

6. The Main Feedwater Isolation 6. Tests will be performed using a 6. The MFIVs dose within 5 seconds
Valms dose on receipt of a MSIS. signal simulating a MSIS. after receipt of a signal simulating

a MSIS.

2.8.6 -2- 5-28-93
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SYSTFAf80+ TABLE 2.8.6-1 (Continued)
;

CONDENSATE AND FEEDWATER SYSTEMS
Inspections. Tests. Analyses. and Acceptance Criteria

,

Desien Commitment Inspections. Tests. Analyses Acceohmce Criteria

7. Motor operated valves (MOVs) having 7. Tests will be conducted to open and/or 7. Each MOV having an active safety
an active safety function will open close MOVs having an active safety function opens and/or closes.,

and/or close under differential pressure function under preoperational differential
or fluid flow conditions and under pressure or fluid flow conditions and
temperature conditions. under temperature conditions.

8. Check valves shown on Figure 2.8.6-1 7. Tests will be conducted to open and/or _ 8. Each check valve shown on Figure
will open and/or close under system close the check valves shown on Figure 2.8.6-1 opens and/or closes.
pressure, fluid flow conditions, or 2.8.6-1 under system preoperational

'

temperature conditions. pressure, fluid flow conditions, or
temperature conditions.

9. Valves with response positions indicated 9. A test of loss of motive power to these 9. These valves change position to the ,

on Figure 2.8.6-1 change position to valves will be performed. position indicated on Figure 2.8.6-1 on
that indicated on the Figure upon loss of loss of motive power.
motive power.

2.8.6 -3- 5-28-93
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2.8.7 STEAM GENERATOR BLOWDOWN SYSTEM j

!

Design Description

The Steam Generator Blowdown System (SGBS) removes and processes steam generator
fluid containing impurities, and returns the water to the feedwater and condensate system.

The Basic Configuration of the SGBS is as shown on Figure 2.8.7-1.

The ASME Code Section III Class 2 pressure retaining compcuents shown on the Figure
are safety related.

The SGBS has a mechanical piping train from each steam generator. Each train includes
two blowdown lines from the secondary side of each steam generator. The trains .

discharge blowdown fluid to a flash tank from which the blowdown fluid is processed and I

returned to the condensate and feedwater system.

The ASME Code Section III Class for the SGBS pressure retaining components shown
in Figure 2.8.7-1 is as depicted on the Figure,

,

The safety-related equipment shown on Figure 2.8.7-1 is qualified Seismic Category I.

Controls exist in the main control room (MCR) to open and close those power operated
valves shown on Figure 2.8.7-1. ;

Each SGBS blowdown line penetrating containment contains valves which close upon
receipt of a main steam isolation signal (MSIS), an emergency feedwater actuation signal ,

(EFAS), or a safety injection actuation signal (SIAS). t

Inspections, Tests, Analyses, and Acceptance Criteria -

Table 2.8.71 specifies the inspections, tests, analyses and associated acceptance criteria
for the Steam Generator Blowdown System.

,
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I STEAM GENERATOR BLOWDOWN SYSTEM

| Inspections. Tests. Analyses. and Acceptance Criteria

Desien C_ M---- d Inspections. Tests. Analyses Acceptance Criteria

'

1. He Basic Configuration of the SGBS is 1. Inspection ' of the as-built SGBS 1. For the components and equipment
as shown on Figure 2.8.7-1. configuration will be conducted. shown on Figure 2.8.7-1, the as-built

SGBS conforms with the Basic
Configuration.

2. ' The ASME Code Section 111 FIBS 2. A pressure test will be conducted on 2. He results of the pressure test _of
'

components shown on Figure 2.8.7-1 those components of the SGBS required ASME Code Section III components of
retain their pressure boundary integrity to be pressure tested by the ASME Code the SGBS conform with the pressure
under internal pressures that will be Section III. testing criteria in ASME Code Section
experienced during service. Ill.

3. Controls exist in the MCR to open and 3. Tests will be performed using the SGBS 3. SGBS controls in the MCR operate to
close those power operated valves controls in the MCR. open and close those power operated
shown on Figure 2.8.71. valves shown on Figure 2.8.7-1.

4. Each SGBS blowdown line penetrating 4. Tests will be performed using signals 4. SGBS contamment isolation valves
containment contains valves which close simulating an MSIS, EFAS, and SIAS close upon receipt of a signal simulating
upon receipt of a MSIS, a EFAS, or a in ~ individual tests. The SGBS an MSIS, EFAS, or SIAS.
SIAS. containment isolation valves response to

each signal will be observed.
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