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Material. As provided by 10 CFR 52.47(a)(1)(ix), these conceptual designs are not a part of the design
certification for the System 80+ Standard Plant Design, and do not impose requirements a plicable to
@ COL, nor to an application for a COL, that references the design certification rule. T-.cual material
comprising Conceptual Design information is denoted by brackets surrounding such material; a listing
of this information is provided in Table 1-1.

3.5 Plant-Specific Changes to Designated Material in the Approved Design Material

Certain information [Tier 2*) within sections of the A sproved Design Material, summarized in Table 1-2,
is designated with italicized text in the ADM. Plant-specific changes to any of this italicized desi
information shall require prior NRC Staff approval. The requirement for prior NRC Staff approval will
expire for some of the designated information, as indicated in Table 1-2, when the COL holder first
achieves 100% power operation.

3.6  Treatment of Probabilistic Risk Assessment Information

A design-specific Probabilistic Risk Assessment [PRA] for the System 80+ Standard Plant Design was
submitted as part of the application for design certification, as required by 10 CFR 52.47. One purpose
of the PRA was 1o develop insights for the design and its features. Significant insights that resulted from
the PRA are identified in ADM Section 19.15. However, the detailed methodology and quantitative
portions of the design-specific PRA were not included in the DCD because it is anticipated that this
material will be subject to modifications and refinements as the detailed design is completed and the as-
built plant parameters and new methodology become available.

3.7 Treatment of Severe Accident Evaluations

Chapter 19.1i of the ADM contains various deterministic evaluations of severe accidents for the System
80+ Standard Plant Design. With respect to these evaluations only; a proposed change in the facility
or procedures described in the ADM, or a proposed on-site test or on-site experiment, shall be deemed
to involve an unreviewed safety question if, as a resuit of the proposed change;, test or experiment:

. The probability of a severe accident previously evaluated in Chapter 19.11 and deemed to be not

crelible, increases to the extent that the severe accident is-deemed credible; or Sekemm i nea

Cond  bere e

L4 The postulated consequences to the public of a severe accident previously evaluated in Chapter
19.11 substantially increase.

Ty pree
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Table 1-2

Index of ADM Items Requiring NRC Approval for Change

E» pire N

i

Ducation

Item Reference
ASME Boiler & Pressure Vessel Code, Section II] First Full Power Table 1-3
AISC-N690 and ACI-349 Industrial Codes First Full Power | Tables 1-4, 1-5
Design, Qualification and Preoperational Testing First Full Power Table 1-6
for Motor-Operated Valves
1 qupme;u Seismuc Qualification Methods First Full Power Table 1-7
“f.’? nng Design Acceptance Critena None Table 1-8
r—"‘lm Cycle Fusl and Control Rod Design First Full Power Table 1-9
Instrumentation & Controls Setpoint Methodology First Full Power Table 1-10
instrumentation & Controls Hardw.ie and Software Changes First Full Power Table 1-11
Instrumentation & Controls Environmental Qualification First Full Power Tabie 1-12
Control Room Human Factors Engineering None Table 1-13

Note:  The applicable portion of the designated Tier 2 reference material specified in Tables 1-3 through 1-13 is
shown italicized within the identified Approved Design Matenial [ADM] text or table.

Table 1-3  ASME Boiler & Pressure Vessel Code, Section ill

Commitment - 1 ADM Reference
ASME Boiler and Pressure Vessel Code, Section 111, Rules for Construction of Table 1.8-6
Nuclear Power Plant Components, Division I}
ASME Boiler and Pressure Vessel Code, Section III, Division 1, Subsection NE, 3.822
"Class MC Components”
Table 1-4 AISC-N690 Industrial Code

Commitment ADM Reference
AISC-N690, Specification for the Design, Fabrication, and Erection of Steel Table 1.8-6
Safety-Related Structures for Nuclear Facilities
Analysis and Design of Seismic Category | Steel Structures 3.845.2

(1/95)  Page7
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Table 1-8  Piping Design Acceptance Criteria

Control Document

Commitment

ASME Code and code cases for System 80+ piping and pipe support design

1.8) 3.9A (1.1)

Analysis methods; experimental stress analysis, independent support motion,
melastic analysis, small-bore piping, non-seismic/seismic interaction,
buned piping

3.7.3.2,3,7.32.8,3,7.9,
3.7.3.12, 3.7.3.13,
39.1.3,39A(1.1)

Piping modeling; piping benchmark program, decoupling critena

36.2.14.1,39.1.2.1,
3.9A (1.5.2.2)

Pipe stress analysis critenia; loading and load combinations, damping values,
combunation of modal responses, high frequency modes, thermal oscillations
i piping connected to the reactor coolant system, thermal stratification,
safety-related valve design, installation and testing, functional capability,
combination of inertial and seismic motion effects, welded attachments, modal
damping for composite structures, minimum temperature for thermal analyses

3.6.2.2.2,3.6.3.8,
3.7.2.15, Tbl 3.7-1,
3.9.3.1,3.9.3.143,
3.9.3.3,
Thls 3.9-10 & 11,
39A(1.4.2,1.43.2.1,
1.4.7,1.5.2.2, 1.6.5)

Pipe support critena; spplicabie codes, junsdictional boundaries, pipe support
baseplate and amchor Lokt design, use of energy absorbers and limut stops, pipe
support stiffness, seismic self-weight excitation, design of supplementary steel,
consideration of fricticn forces, pipe support gaps and clearances,
nstrumentation line support criteria

3.9.3.4,
3.9A (1.10.1, 1.10.2,
1.7.2.3, 1.7.2.8, 1.1.2.9,
1.7.2.10, 1.7.4, 1.2.9)

Table 1-9  First Cycle Fuel and Control Rod Design

Commitment

ADM Reference

Fuel and wnutial core design description and permissible changes

4.1.1

Design features and acceptance criteria for fuel and itial core design

Tables 4.1-1, 4.1-2

Table 1-10  Instrumentation & Controls Setpoint Methodology

Commitment

ADM Reference

Generation of safety system setpounts

7.1.2.27

Table 1-11  Imstrumentation & Controls Hardware and Software Changes
Commitment ADM Reference
Design, venfication, implementation and validation of computer systems 7.1.2.32

software changes in safety-related systems
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Table 1-12  Instrumentation & Controls Environmental Qualification

Commitment ADM Reference
Environmental qualification of electrical equipment 3000
\\.
Table 1-13  Control Room Human Factors Engineering 2
Commitment ADM Reference
Human Factors program plan 1842
Human Factors Engineening venfication and valdation plan 18.4.9
Functional task analysis, workload & environmental assumptions and bases 18.5.1.1

Task decomposition and dats framework

18.5.1.3, 18.5.1.3.2,
18.5.1.3.3

Workload loading critena

18.5.1.4

Nupiex 80+ control room functional task analysis, scope, PRA and critical
tasks, information and control requirements. tume profile/workload
evaiuation, link analysis, identification of overload situations

18.5.1.5.1, 18.5.1.5.2,
18.5.1.5.3, 18.5.1.5.4,
18.5.1.5.5, 18.5.1.5.6

Main control room annunciator, display and control inventory 18.5.4
Control room staffing assumptions 18.6.2.2
Control room console panel profiles 18.6.5.7
Nuplex 80+ information presentation, standard features 18.7.1
Nuplex 80+ safety-related information 18.7.1.8.1
Remote shutdown panel safety-grade instrumentation and controls 18.8.1.1

DCD imrogucton
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ABBREVIATION LIST (Continued)

CGS Compressed Gas Systems

CH Channel

CHRS Containment Hydrogen Recombiner System

CIAS Containment Isolation Actuation Signal

CIS Containment Isolation System

Civ Containment Isolation Valve ‘
COL Combined License

CONT Containment S

CpPC Core Protection Calculator

CPVS Containment Purge Ventiiation System

CRS Control Room Supervisor

CSAS Containment Spray Actuation Signal

CSB Core Support Barrel

CSS Containment Spray System

CST Chemical Sample Tank

CT Combustion Turbine/Generator

CVAP Comprehensive Vibration Assessment Program
CVvCS Chemical and Volume Control System

CWT Chemical Waste Tank

DBVS Diesel Building Ventilation System

DEMIN Demineralized

DFSS Diesel Fuel Storage Structure

DIAS Discrete Indication and Alarm System

DIAS-N Discrete Indication and Alarm System - Channel N
DIAS-P Discrete Indication and Alarm System - Channel P
DNBR Departure From Nucleate Boiling KRatio

DPS Data Processing System

D-RAP Design Reliability Assurance Program

DVI Direct Vessel Injection

DWMS Demineralized Water Makeup System

Cartitied Dassgn Metens/ Page 1-13
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ABBREVIATION LIST (Continued)

Abheeyies Meani
HSI Human-System/Interface

HVAC Heating, Ventilating, Air Conditioning

HVT Holdup Volume Tank

HX Heat Exchanger

HZ Hertz

IAS Instrument Air System

IC1 In-Core Instrument

ILRT Integrated Leak Rate Test

INIT Initiation

INJ Injection

INST Instrumentation

IPSO Integrated Process Status Overview

IRWST In-containment Refueling Water Storage Tank
ITAAC Inspections, Tests, Analyses, and Acreptance Criteria
ITP Interface and Test Processor

IVMS Internals Vibration Monitoring System

IWSS In-containment Water Storage System

X lon Exchanger

LA Low Activity

LBB Leak-Before-Break

LOCA Loss-of-coolant Accident

LOOP Loss-of -Offsite-Power

LPMS Loose Parts Monitoring System

LPZ Low Population Zone -

LS Liquid Sample

LTOP Low Temperature Overfpressure Protection
LWMS Liquid Waste Management System

MCC Motor Control Center

MCR Main Control Room

MCRACS Main Control Room Air Conditioning System
Carthac Dasign Metane/ (qu‘,\ Fage 115
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o & Requirements that the design basis analytical limits, data, assumptions, and methods used
as the bases for selection of trip setpoints are specified and documented.

P 2 Instrumentation accuracies, drif: and the effects of design basis transients are accounted
for in the determination of setpoints.

The method utilized for combining the various uncertair:y values is specified.
Identifies required pre-operational and surveillance testing.

Identifies performance requirements for repiacement of setpoint related instrumentation.

CO T

The setpoint calculations are consistent with the physical configuration of the
instrumentation.

R Trio Initiation Functi

Process instrumentation, the Plant Protection Calculators (PPCs), the Core Protection Calculators (CPCs),
and the reactor trip switchgear function to initiate an automatic reactor trip. The 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 - Low or High
Steam Generator Water Level - Low or High
Steam Generator Pressure - Low

Contaimment Pressure - High

Reactor Coolant Flow - Low

Departure from Nucleate Boiling Ratio - Low
Linear Heat Generation Rate - High

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

Engineered Safety F Initigtion Functi

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 - Low

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

If a monitored condition reaches its setpoint, the PPCs automatically generate one or more of the

following Engineered Safety Feature Actaation Signals (ESFAS) Tla 'f

Certified Design Matens/ (\,c).;) Poge2-137.~ !
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System 80+ _Design Control Document
Table 2.5.1-1 Plant Protection System (Continued)
Design Commitment Inspections, Tests, Analyses Acceptance Criteria

13. The PPS initiates reactor trip
and ESF system actuations

13, Testing and analysis will be
performed to measure PPS

13. Measured response times are
less than or equal to the

¢ b Instrumentation accuracies,
drift, and the effects of
design basis transients are
accounted for 1n the

determunation of setpoints.

# 2] The method utilized for

combining the vanous
uncertzinty values is

specified.

¢ 4 ldentifies required

preoperational and
surveillance testing.

within allocated response equipment response times. response tume values
times. required for reactor trip and
ESF actuations.

14.  Setpoints for witiation of 14. Inspection will be performed | i14.  The inspection of the
PPS safety-reiated functions on the setpoint calculations. setpoint caiculation
are determined using confirms the use of setpoint
methodologies which have methodologies that require:
the following
charactenistics:

e .47 Requirements that the ‘47 Diocumentation of data,
design basis analytical susumptions, and methods
limits, data, assumptions, used in the bases for
and methods used as the selection of trip setpoints is
bases for selection of tnip performed.
setpoints are specified and
documented.

¢ ») Consideration of instrument

calibration uncertainties

and uncertainties due to
supply variation, and the
effect of design basis event

transients 1s included n

determuning the margin

between the trip setpoint
and the safety limit.

# 2y The methods used for
combining uncertainties is
consistent with those
specified in the methodology
plan.

#.4)" The use of written
procedures for required
preoperational and
surveillance testing.

Page 2-148
IJ t:,~’5
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Table 2.5.1-1

Plant Protection System (Continued)

Design Comimitment

Inspections, Tests, Analyses

Acceptance Criteria

¢ _» ldentifies performance
requirements for replacemeat
of setpoint related
instrumentation.

¢ A The setpoint calculations are
consistent with the physical
configuration of the
instrumentation.

# 9 Evaluation for equivalent or
better performance of
replacement instrumentation
which 1s not identical to
original equipment 1s
documented.

o 47 The configuration of the as-
built instrumentation is
consistent with the attributes
used 1n the setpoint
calculations for location of
taps and sensing lines.

(1 19%) Pege 2-150




Table 2.4.4-1

Safety Injection System (Continued)

Design Commitment

inspections, Tests, Analyses

Acceptance Criteria

1 2. (Continued)

KA/ (g

2.d)

Inspection of construction
records for SIS piping will
be conducted.

2.d)

The volume in each
direct vessel injection
line, from the
connection for the SIT
return header to the

piping-to-DVI nozzle
weld, is no greater than
27.8 cubic feet.

3. The safety injection tanks | 3. Testing will be performed 3. The SIT veut valves
can be depressurized by with the SITs pressurized can be opened from the
venting for entry into and the associated SIT MCR and the SIT
shutdown cooling. isolation valve shut. Each pressure decreases

SIT vent valve will be while the SIT is being
opened from the MCR. vented.

1 A flow recirculation line | 4. Testing of SIS will be 4 Minimum flow
from each SIS pump performed by manually recirculation rate meets
discharge to the IRWST aligning SI flow to the or exceeds the pump
provides a minimum flow IRWST through the vendor's minimum
recirculation path. minimum flow flow requirements.

recirculation line and
manually starting each SIS
pump.

- 3 The SIS pumps can be . ¥ Testing of the SIS will be 8. Each SIS pump has a
tested at full flow during performed by manually flow capacity of at
plant operation. aligning SIS flow 1o the least 980 gpm to the

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

6. The ASME Code Section | 6. A pressure test will be 6. The results of the
II1 SIS components conducted on those pressure test of ASME
shown on Figure 2.4 .4-1 components of the SIS Code Section 111
retain their pressure required 1o be pressure components of the SIS
boundary integrity under tested by ASME Code conform with the
internal pressures that Section III. pressure testing
will be experienced under acceptance criteria in
service ASME Code Section

1N

7.a) Displays of the SIS 7.a) Inspection for the existence | 7.a) Displays of the
instrumentation shown on or retrievability in the instrumentation shown
Figure 2.4.4-1 exist in MCR of instrumentation on Figure 2.4 .4-] exist
the MCR or can be displays will be performed. in the MCR or can he
retrieved there retrieved there

Certified Design Material
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Table 2.5.1-1 Plant Protection System (Continued)
Design Commitment Inspections, Tests, Analyses Acceptance Criteria
18. PPS software 1s designed, 185. Inspection will be performed | 15.a)  The process defines the
tested, installed and of the process used to organization,
maintained using a process design, test, mstall, and responsibilities and
which: maintain the PPS safety activities for the following
# related software. phases of the software
' \‘ 15}) Defines the organization, engineering life cycle:
Zé { responsibilities, and software
‘T/ quality assurance activities . Estabimfiment of plans and
for the software enginesring methodologies for all
life cycle that provides for. software 10 be developed
. establishment of plans and - Specification of functional,
methodologies system and software
requirements, and
. specification of functional, dentification of safety
system and software critical requirements
requirements and standards,
identification of safety . Design of the sofiware
critical requirements architecture, program
structure, and definition of
L] design and development of the software modules.
software
o Development of the
. software module, unit, and software code and testing
system testing practices of the software modules.
. nstallation and checkout . Interpretation of software
practices and hardware and
perfcrmance of unit and
. reporting and correction of system tests.
software defects during
operaton * Software installation and
checkout testing.

. Reporting and correction
of software defects during
operation.

Certified Design Materis/ (\/ag) Page 2 516




Table 2.5.1-1 Plant Protection System (Continued)
Design Commitment Inspections, Tests, Analyses Acceptance Criteria
15. (Continued) 15. (Continued) 15. (Continued)
z'\\\"]91,) Specifies requirements for: al(lﬂ 15))  The process has
requirements for the
. software management, following software
documentation requirements, development functions:
standards, review
requirements, and . Software mznagement,
procedures for problem which defines organt.ation
reporting and corrective responsibilities,
action documentation
requirements, standards for
. software configuration software coding and
management, historical tesung, review
records of software, and requirements, and
control of software changes procedvre: for problem
reporting and corrective
* verification & vahdation, actions.
and requirements for
reviewer independence ®  Software configuration
management, which
establishes methods for
maintaining historical
records of software as it is
developed, controlling
software changes and for
recording and reporting
software changes.
. Verification and validation,

Incorporates a graded —
approach according to the
software's relative

importance to safety .

e

5

which specifies the
requirements for the
verification review
process, the vahidation
testing process, review and
test activity documentation,
and reviewer

independence.

The process establishes the
method for classifying PPS
software elements
#ccording to thewr relative
mmportance to safety. The
process defines the tasks to
be performed for software
assigned to each safety
classification.

Certified Design Materis/

( :/q;) Page 2.5.17
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Table 2.5.2-1 Engineered Safety Features Component Control System
(Continued)
Design Commitment Inspections, Tests, Analyses Acceptance Criteria

19. Setpounts for interlocks and 19.0)Inspection will be performed | 19.a)The inspection of the
actuation of ESF-CCS on the setpoint calculations. setpoint calculation confirms
safety-related functions are the use of setpoint
determined using methodologies that require:
methodo'ogies which have

the following charactenstics:

« ™ Requirements that the
design basis analy.ical
limuts, data, assumptions,
and methods used as the
bases for seiection of trip
setpownts are specified
and documented.

¢ %) Instrumentation
accuracies, drift and the
effects of design basis
transients are accounted
for n the determination
of setpounts.

e ®») The method utilized for
combining the vanous
uncertainty values is
specified.

® ) identifies of required
preoperational and
surveillance testing.

e ) Identifies performance
requirements for
replacement of setpont
related instrumentation.

® ~§ The setpoint calculations
are consistent with the
physical configuration of
the instrumentation.

9 Documentation of data,
assumptions, and
methods used in the
bases for selection of trip
setpoints is performed.

*"b Consideration of
instrument calibration
uncertainties and
uncertamnties due to
instrument drift, power
supply vanation, and the
effect of design basis
event transients is
included in determining
the margin between the
trip setpoint and the
safety limit.

¢ v} The methods used for
combining uncertainties
is consistent with those
specified i the
methodology plan.

® ¢y The use of written
procedures for required
preoperational and
surveillance testing.

® s Evaluation for equivalent
or better performance of
replacement
instrumentation which is
not identical to onginal
equipment 1s
documented.

* . The configuration of the
as-built instrumentation s
consistent with the
attributes used in the
setpoint calculations for
location of taps and
sensing lines.

(179%)

Page 2177
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Table 2.5.2-1 Engineered Safety Features Component Control System
(Continued)
Design Commitment Inspections, Tests, Analyses Acceptance Criteria
19. (Continued) 19.b)  Testing will be performed | 19.b) 1) The correct ESF-CCS
to verify interlock and response occurs when an
actuation responses 1o input signal crosses the
simulated input signals. setpoint threshold.

2) Changing of a setpoint
does not also change the
setpoints of other trips or
interlocks.

20. ESF-CCS software is 20. Inspection will be 20.3)  The process defines the
designed, tested, installed, performed of the process 0 ganization,
(oot and maintained using a used to design, test, responsibilities and
KlA "7 process which: instal!, and maintain the activities for the following
e ESF-CCS software. phases of the software
204a)  Defines the organizauon, engineerinyg life cycle:
responsibilities, and
software quality assurance ¢  Establishment of pians and
activities for the software methodologies for all
engineering life cycle that software 1o be developed;
provides for:
®  Specification of functional,
®  establishment of plans  d system, and software
methodologies requirements and
identification of safety
®  specification of functional, critical requirements;
system and software
requirements and ®  Design of the software
standards, identification of architecture, program
safety critical requirements structure, and definition of
the software modules;
®  design and development of
software ®  Development of the
software code and testing
®  software module, unit and of the software modules;
sysiem testing practices
®  Interpretation of software
and hardware and
performance of unit and
system tests;
®  Software installation and
checkout testing; and
®  Reporting and correction
of software defects during
operation.
Cortified Design Material Page 2.542
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Table 2.5.2-1 Engineered Safety Features Component Control System
{Continued)
Design Commitment Inspections, Tests, Analyses Acceptance Criteria
20. (Continued) 20. (Continued) A@a) The process has
R‘A requirements for the
®  installation and checkout following software
practices development functions:
®  reporting and correction of ®  Software management,
software defects during which defines organization
N operation responsibilities,
e.é documentation
@ ) Specifies requirements for: requirements, standards
for software coding and
®  software management, testing, review
documentation requirements, and
requirements, standards, procedures for problem
review requirements, and reporting and corrective
procedures for problem actions;
reporting and corrective
action ®  Software configuration
management, which
®  software configuration establishes methods for
management, historical maintaining historical
records of software, and records of software as it is
control of software developed, controlling
changes software changes and for
recording and reporting
e verificavon & validation, software changes; and
and requirements for
ook reviewer independence ¢ Verification and
- validation, which specifies
4 20/.#) Incorporates a graded the requirements for the
- approach according 1o the verification review
software’'s relative process, review and test
importance to safety activity documentation,
) and reviewer
pell\ WL independence.
<6 t)  The process establishes the
method for classifying
ESF-CCS software
elements according to
their relative importance
to safety. The process
defines the tasks to be
performed for software
assigned to cach safety
classification
Certifiod Design Material (1198) Page 2.5-43
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Table 2.5.2-1 Engineered Safety Features Component Control System
(Continued)
Design Commizment Inspections, Tests, Aralyses Acceptance Criteria
20 (Continued) 20 (Continued; 0. b) The process has requirements
for the following sofiware
w. b) Specifies requirements for development functions:

. software management, . Software management, which
documentation requirements, defines organization
standards, review responsibilities,
requirements, and procedures documentation requirements.
for problem reporting and standards for software coding
corrective action and testing, review

reguirements, and procedures

. software configuration for problem reporting and
management, historical COTTECti ve actions,
records of software, and
control of software changes . Software configuration

management, which

. verification & validation, and establishes methods for
requirements for reviewer maintaining historical records
independence of software as it is developed,

controlling software changes
o, © Incorporates a graded and for recording and
approach according to the reporting software changes,
software's relative importance and
to safety
. Verification and validation,
which specifies the
requirements for the
verification review process,
review and test activity
documentation, and reviewer
independence
20.€)  The process establishes the
method for classifying ESF-
CCS software elements
according 1o their relative
importance to safety. The
process defines the tasks to
be performed for software
assigned to each safety
classification
Certified Design Mzterisl Page 2 5-44
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Table 2.6.3-1 AC Instrumentation and Control Power System and DC Power
System
Design Commitment Inspections, Tests, Analyses Acceptance Criteria
L The Basic Configuration of Inspection of the as-built i The as-built AC
the AC Instrumentation and AC Instrumentation and Instrumentation and
Control Power System and Control Power System and Control Power System and
the DC Power System is as the DC Power System the as-bui* DC Power
described in the Design configuration will be System conforms with the
Description (Section conducted. Basic Configuration as
2.6.3). described in the Design
Description (Section
2.6.3).
- B Each Class 1E constant Inspection of the as-built 2. Each Class 1E constant

voltage, constant frequency
inverter power supply unit
in normal operating mode
receives Class 1E direct
current (DC) power from

its respective DC
distribution center. Each

Cless 1E mverter power

supply unit 74 50 has— |
cepability wo'transfer from
its respective Class 1E DC

distribution center normal
power source to an
alternate source of
alternating current (AC)
power to directly supply
the Class 1E AC [&(
Power System loads. This
alternate power source is &
voltage regulating device
whuch 1s supplied power
from the same AC power
source as the battery
charger associated with the
Class 1E DC distribution
center servicing the

mverter power supply umit.

Class 1E consiant voltage,
constant frequency inverter

power supply unit will be
conducted.

. / ; \
(: autt Ml\c)usa {

?
Li ma,vut\(f*h J

| supply unit also has

voltage, constant frequency
inverter power supply unit
in normal operating mode
receives Class 1E direct
current (DC) power from
its respective DC

Class |E invernter power

capability tJ transfer from
its respective Class 1E DC
distribution center normal
power source to an
alternate source of
alternating current (AC)
power to directly supply
the Class 1E AC 1&C
Power System loads. This
alternate power source 1is &
voltage regulating device
which is supplied power
from the same AC power
source as the battery
charger associated with the
Class 1E DC distribution
center servicing the
inverter power supply unit.




Table 2.7.6-1 Equipment Receiving Component Cooling Water Flow

Plant Mode/ Normal Shutdown Cooling Refueling Design Basis
Components Operation Accident

SAFETY RELATED (Note 11

Shutdown cooling - X X
heat exchanger

Containment spray - - - X

heat exchanger

Spent fuel pool X X X X (Note )‘)
cooling heat <¢— e
Y exchanger

Diesel Generator X X

Pump Motor Coolers, X X X X
Miniflow Heat Exchangers,
and Essential Chilled Water

Condensers 4
-
NON-SAFETY RELATED (Note #)
Reactor coolant pume o X X X X
pumps and pump
"““ﬂ//)
Charging pump motor X X X X
coolers
Charging pump miniflow X X X X
e B
<3 exchanger
Instrument Air Compressors X X X X
Normal Chilled Water X
Condensers <¥==
QL (NO‘C p p
Letdown Heat Exchanger, X X X
Sample Heat Exchangers,
Gas Stripper, and Boric
Acid Concentrator (Note £)
3
NOTES FOR TABLES 2 76T > =—
14 (X) = Equipment can receive component cooling water flow in this mode.
(-) = Equipment does not receive component cooling water flow in this mode.

> b Will require operator action to restore.
0 Assignment of the non-safety-related CCWS heat removal loads 1o the respective CCWS Division is
dependent upon the location of the components associated with those loads

»
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Table 2.9.4-1

Process and Effluent Radiological Monitoring and Sampling
System (Continued)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

Each safety-related area
radiation monitor channel
monitors the radiation
level in its assigned area,
and indicates its
respective MCR alarm
and local audible and
visual alarm (if provided)
when the radiation level
reaches a preset level.

Testing of each channel
of the safety-related area
radiation monitors will be
conducted using
simulated input signals.

MCR and local alarms
are initiated when the
simulated radiation level
reaches a preset limit.

The following PERMSS Inspection of the as-built The as-built PERMSS
safety-related system will be conforms with the design
instrumentation shall be conducted. description.
provided:
a) MCR intake
) radiation
| | * monitor
A (2/intake),
b) high range
containment area
radiation
monitor (2),
c) containment
atmosphere
radiation
monitor
{particulate
1 channel only),
{d) | primary ooplant
\ / loop radiation
1 monitors (2).
| i
’ffw( dlonld be hu llehs
Certified Design Materis/ Page 2.9-13
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Table 2.9.4-1 Process and Effluent Radiological Menitoring and Sampling
System (Continued)
Design Commitment Inspections, Tests, Analyses Acceptance Criteria
Each safety-related area Testing of each channel MCR and local alarms
radiation monitor channel of the safety-related area are initiated when the

monitors the radiation
level in its assigned area,
and indicates its
respective MCR alarm
and local audible and
visual alarm (if provided)
when the radiation level
reaches a preset level.

radiation monitors will be
conducted using
simuiated input signals.

simulated radiation level
reaches a preset limit.

The following PERMSS
safety-related
instrumentation shall be
provided:

MCR intake radiation
monitor (2/intake),
high range containment
arca radiation monitor
(2),

containment atmosphere
radiation monitor
(particulate channel
only),

primary coolant loop
radiation mcaitors (2).

Inspection of the as-built
system will be
conducted.

The as-built PERMSS
conforms with the design
description.

The PERMSS safety-
related instrumentation
(the MCR intake
radiation monitors, high
range containment area
radiation monitors,
coniainment atmosphere
radiation monitor
(particulate channel), and
the primary coolant loop
radiation monitors) are
classified Seismic

Seismic analyses of the
as-built PERMSS safety-
related instrumentation
will be performed.

An analysis report exists
which concludes that the
PERMSS safety-related
instrumentation (the
MCR intake radiation
monitors, high range
containment area
radiation monitors,
containment atmosphere
radiation monitor
(particulate channel), and

the primary coolant loop

Category 1. radiation monitors) are
classified Seismic
Category 1.
Certified Design Material (1/6G) Pege2913
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Table 3.2-1 Radiation Protection
Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1. The Radiation Pmtecuon“w“ 1. An analysis of the expected | 1.  Maximum radiation levels
includes shielding or radiation levels in each plant are less than or equal to the
provisions for temporary area will be performed to radiation levels in the
shielding of rooms, verify the adequacy of the radiation zones specified in
corndors, cubicles, shielding design. This Table 3.2-2. Plant layout is
labyninth access, and analysis shall consider the such that access to higher
operating areas following: zones (areas with higher
commensurate with thewr a) Confir.atory calculations dose rates) is from lower
expected occupancy and shall consider significant zoned areas. Corridors and

radiation sourcer (greater
than 5% contribution) for an
area. Radiation source
strength in plant systems
&ad components will be
determined based on an
assumed source term of
0.25% fuel cladding defects
and & core inventory
commensurate with & 3914
MW!t equilibrium core.
Source terms shall be
adjusted for radiclogical
decay and buildup of
activated corrosion and
wear products.

b) Commonly accepted
nuclear properties derived
from well known references
shall be used to model and
evaluate plant radiation
environments.

« M For non-complex
geometries, point kernel
shielding codes may be
used.

Ih }f For complex geometnies,
more sophusticated two
or three dimensionai
transport codes shall be
used.

normal traffic areas are
Zone 3 or less. Control
Rooms are Zone 2 or less.
for components during
normal operating conditions
are Listed in Table 3.2-3.

ra

The plant design shall have
provisions to reduce
radiation exposure from
adjacent sources of

ra

Using the methods 1dentified
in 1. above, radiation levels
in zones shall be evaluated
for contnibution from

L

Shielding design of a zone
15 such that radiation from
adjacent sources of
radiation shall contnbute no

radiation. adjacent sources of more than a small fraction
radiation of the dose rate in the zone.
Certifind Design Matenal Page 3-6
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‘ Table 3.2-1 Radiation Protection (Continued)
Design Commitment Inspections, Tests, Analyses Acceptance Criteria
3.  The Radiation Protection 3. An analysis will be 3.2) The predicted individual ¥
design includes plant performed using design personnel occupational does
shuelding to permit basis accident source terms are less than or equal to § -
operators to perform actions and calculational methods rem to the whole body
that may require operator consistent with 1.b. above total, or its equivalent, over
sccess dunng and following to determine the expected the entire time period(s)
a design basis accident. radiation levels in areas of during which operator
the plant that may require access 18 required.
operator access during and
fellowing a design basis
accident.

3.b) For areas requining
continuous occupancy, the
predicted individual
personnel occupational dose
rates do not exceed 15
mrem/hr, averaged over 30
days.

4.  The Radiation Protection 4. An analysis will be 4.  The analysis concludes that
‘ design includes provisions performed to predict airflows are from areas of
for ventilation to lumit uirborne radioactivity lower potential airborne
awrborne radioactivity to concentrations in rooms, contamination to those of
levels that permit personnel cornidors, cubicles, and higher potential airborne
BCCESS. operating areas during contamination, prior to
normal operations. Total removal by the filters or
ventilation flow rates and vent system, and,
equipment leakages will be
considered in the analysis,
which will be based on
source terms consistent with
item 1.a).
)
L/
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1.0 Introduction and General Description of Piant

L1 Introduction

This section of the Design Control Document describes the System 80+™ " Standard Plant Design.
Information is provided, to the extent applicable to the System 80+ Standard Design, for the final safety
analysis report required under 10 CFR 50.34(b). Other information relevant to the System 80+ Standard
Design, such as Three Mile Island requirements, technical resolution of Unresolved Safety Issues and
medium and high priority Generic Safety Issues, (a complete set of Jinterface requirements and site
parameters, and important design features identified in risk assessments, is provided as required for
design certification under 10 CFR 52.47(a). This descriptive information for the System 80+ Standard
Plant Design has been evaluated and accepted by the Nuclear Regulatory Commission (NRC) as
documented in NUREG-1462, "Final Safety Evaluation Report Related to the Certification of the System
80+ Design.” For purposes of the Design Control Document, this material on the description and
analysis of the System 80+ Standard Design is termed "Approved Design Material *

The System 80+ Standard Design is an evolutionary development of the proven System 80 design
constructed and operated at the Palo Verde Nuclear Generating Station, and currently (1994) under
construction at the Yonggwang and Ulchin sites in South Korea. System. 80+ incorporates a variety of
engineering and operational improvements' designed to provide additional reliability and safety margins
when compared to the System 80 design. Further, design features to address the NRC’s Severe Accident
and Safety Goal Policy Statements are incorporated into the System 80+ Standard Design.

A summary of the System 80+ Standard Design is presented in Section 1.2. Detailed information on
; ’ynems.ﬁtructures.‘ and Components that comprise the System 80+ standard design is provided in the
following chapters and sections of this Approved Design Material .

L.L1  System 80+ Standard Design

arrangement layout (Figure 1.2-1). Site-specific structures are shown on that arrangement layout with
"slash” markings. Structures, systems and components not in or partially within the scope of the System
80+ design are listed in Section 1.9,

1.1.2 Power Levels

The System 80+ Standard Design, described herein, includes a reactor core designed to operate at a
maximum core power level of 3914 MWt. While the System 80 + design is independent of power level,
this core power level was selected for the analysis described herein to provide limiting design and safety
analysis parameters. At this core power level, the total thermal output is 3931 MWt

System 80+ 1s & trademark of Combustion Engineening, Inc.

Specifically, for the System 80 + Standard Design, the Electric Power Research Institute's Advanced Light

Water Reactor Requirements Document has been used as & guide for utility requirements regarding plant
design.

Approved Design Metenc! - introduction <'~/c)5\ Page 1.1-7
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1.2 General Plant Description
1.2.1 Principal Site Characteristics

1.2.1.1 Site Location

The System 80+ Standard Design is designed for use at multiple sites as described in Chapter 2. The
site-specific SAR will identify the specific site for that unit.

12.1.2 Plant Surroundings

The System 80+ Standard Design is designed for use at multiple sites. The site-specific SAR will
identify the specific surroundings for that unit.

12.12.1 Meteorology

Section 2.3 lists, for plant radiological evaluation purposes, the short-term (accident) and long-term
(routine) diffusion estimates (y/Q). Other meteorological design bases are listed in Table 2.0-1. Section
2.3 of the site-specific SAR will include data to show compliance with the design bases.

1.2.1.2.2 Hydrology

Hydrological design bases are listed in Table 2.0-1. Section 2.4 of the site-specific SAR will include data
to show compliance with the design bases.

1.2.1.23 Geology and Seismology

The design of safety-related structures, systems, and components of the System 80+ Standard Design is
consistent with the seismic envelope given in Section 2.5. Section 2.5 of the site-specific SAR will
include data to show compliance with the seismic envelope.

1.2.13 Plant Independence

The System B0+ Standard Design can be used at either single-plant or multiple-plant sites. At multiple-
plant sites, the independence of all safety-r~lated systems and their support systems will be maintained
between (or among) the individual piants.

1.2.14 Site Building Arrangement

A typical layout of the System 80+ Standard Design buildings is shown in Figure 1.2-1. Sufficient open
space is shown so that a facility for dry storage ~f spent fuel casks can be added on a site-specific basis.

1.2.14.1 Site-Specific Structures Description and Interface Requirements

Some structures which house non-safety related and certain safety-related systems and components are
supplied by the licensee and are not included in the System 80+ design certification. To ensure that the
design of such structures is compatible with the System 80+ Standard Design, certain interface
requirements must be met by the applicant (owner/operator). The following sections present the interface
requirements and conceptual descriptions for the Administration Building, Personnel Access Portal and
Warehouse. In addition to Tists of interface requirements, fhe word "shall” is used to identify interface
—-_ﬁ\“ —
L
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e

*equirements in Mescriptive text. The remainder of the description is conceptual and it is not intended
to be binding on the COL holder.

Interface requirements for structures which are related to a specific mechanical or electrical system are
covered in the appropriate chapter, e.g. the Station Service Water Pump Structure is covered in Section
9.2.1, Station Service Water System. Section 1.9 contains an index of all System 80+ interface
requirements.

12.14.1.1  Administration Building

An Administration Building shall be provided by the licensee. [[This building provides office and support
space for station administration and management personnel who have no need to be located within the
Protected Area.

A typical Administration Building is designed as non-safety related, non-seismic structure = h the
following conceptual features. The building is a steel-framed structure with a steel deck roof covered by
non-combustible roofing. Walls are insulated metal siding or masonry. Roof drainage and clean floor
drainage are discharged to the storm and waste water system. The building is located immediately outside
the Protected Area fence at the entrance to the plant, near the Personnel Access Portal building. Air
conditioning and heating is provided to meet normal office environment conditions.])'

1.2.1.4.1.2  Personnel Access Portal

The Personne! Access Portal (PAP) shall be provided by the licensee, and sh 1l be designed to provide
the following functions:

. Serve as access point through the Protected Area Boundary.

L Provide facilities to search, badge, and permit access to the Protected Area.

. Provide the Secondary Alarm Stations.

®© Provide the required bullet-resistant features to support security force fuactions.

[[A typical PAP building is a masonry building with non-combustible roofing on a metal deck. The PAP
building is located along the Protected Area fence at the entrance to the plant, near the Administration
Building. A PAP building ventilation system is provided to maintain the building within design
temperature limits. ]}’

1.2.1.4.1.3  Warehouse

The licensee shall provide a warehouse to accommodate the following:

o Material access to the Protected Area incorporating the Vehicle (and Cargo) Access Portal (VAP).

. Loading docks, search areas, QA inspection and QA Hold Areas, along with systems and fixtures
to provide bulk storage of QA and non QA parts and supplies.

: Conceptual Design information; see DCD Introduction Section 3.4

Approved Dasign Matenal - introduction (‘/C,‘;) Page 1.2.2
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reactor vessel, and flows through the tube side of the two vertical U-tube steam generators (with an
integral economizer, where h-a s transferred to the secondary system. Reactor coolant pumps return
the reactor coolant t the reactor - “sel

Two steam generators using heai ° ~rec ed by the reactor core and carried by the primary coolai.l to
each steam scierator, prouuce steam for driving the plant turbine-generator. Each steam generato: S &
vertical U-tube heat exchanger with an integral economizer which operates with the reactor coolant on
the tube side and secondary coolant on the shell side. Each unit is designed to transfer bheat from the
Reactor Coolant System to the secondary system to produce saturated steam when provided with the
proper input feedwater. Moisture separators and steam dryers on the shell side of the steam genecator
limit the moisture content of the steam during normal operation at full power. An integral flow restrictor
has been designed into each steam generator steam nozzle to restrict flow in the event of a steam line
break

{
The System B0 + steam generator incorporates several design enhancements including better steam drycrs."ﬁ ’
increased overall heat transfer area and slightly reduced full power steam pressure. fave

e

The System 80 + steam generator also has a larger secondary feedwater inventory which extends the "boil
dry” time, thus enhancing the NSSS's capability to tolerate upset conditions and improving operational
flexibility. Finally, the System 80+ steam generator design has a greater tube plugging allowance, thus:
permitting the NS5S to maintain rated output with a significant number of tubes plugged

The RCS is further discussed in Chapter §
1.2.4 Engineered Safety Features

Engineered safety features function in the highly unlikely event of an accidental release of radioactive
fission products from the reactor coolant system, particularly as the result of loss-of-coolant-accidents
These safeguards function to localize, control. mitigate, or terminate such accidents to hold expo:
levels below the limits of 10 CFR 100

1.2.4.1 Containment Structure

General arrangements for the reactor buildiig, including the containment vessel. are shown in Figures
1.2-2 through 1.2-12. The containment vessel is a 200-foot diameter spherical shell with a wall thickuness
of approximately one and three-quarter inches. This containment shell is supported by a spherical

R S Pr of the reactor building. The reactor building is a reinforced concrete
cylindrical building with a hemispherical dome which totally encloses the containment jnternal structure
and subsphere. The exterior walls of the reactor building, including the dome, are seferred to as the
shield building. Space below the containment and inside the shield building is refeired to as the
subsphere and is occupied by Engineered Safety Features equipment, e £., emergency core cooling system
équipment, containment spray system equipment, shutdown cooling system equipment, and emergency
feedwater equipment

A more detailed physical description of the containment and the design criteria relating to the construction
techniques, static loads, and seismic loads are provided or referenced in Section 3.8

The conmtainment design basis is to provide an essentially leak-tight barrier against the release of
radioactive materials subsequent to postulated accidents. In order to meet this requirement, a maximum

Aﬁnvvvw Deasegr A"omn;l ”mmn
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containmen® leakage rate is defined in conjunction with performance requirements placed on the
Engineered Safety Features (ESF) systems.

The capability of the containment structure to n.aintain design leaktight integrity and to provide a
predictable environment for operation of ESF systems is ensured by a comprehensive design, analysis,
and testing progran; that includes consideration of:

. mpukoomainmempreuunmdtempermusocimdwithmemonmmnm
accident coincident with the Safe Shutdown Earthquake.

. The maximum external pressure loading condition to which the contsinment may be subjected as
a result of inadvertent containment systems operations that potentially reduce containment internal

pressure below outside atmospheric pressure, <oincidea AL . AT Safe Shatdown Mzu‘l.

1242 Safety Injection System

The Safety Injection System (SIS) is designed to satisfy NRC regulatory requirements. These
requirements are specified as the Licensing Design Basis for the System 80+ design. In addition, the
EPRI ALWR Requirements Document has been used to define a Safety Margin Design Basis for the SIS
design. The Safety Margin Design Basis contains requirements which go beyond the minimum required
by the Code of Federal Regulations, thereby providing additional safety assurance in the SIS design.

In the highly unlikely event of a loss-of-coolant-accident, the SIS injects borated water into the Reactor
Coolant System. The System 80+ SIS incorporates a four-train safety injection configuration and #n In-
Containment Refueling Water Storage Tank (IRWST).

The System 80 + SIS utilizes four safety injection pumps to inject borated water directly into the Reactor
Vessel. In addition, Jour safety injection tanks are provided. The SI pumps are normally aligned to the
IRWST and a realignment for recirculation following a LOCA is not required. This system provides
cooling to limit core damage and fission product release and ensures adeguate shutdown margin.

The SIS also provides continuous long-term, post-accident cooling of the core by recirculation of borated
water from the IRWST. Water, drawn from the IRWST by the SI pumps and the containment spray (CS)
pumps, is injected into the reactor vessel and the containment. The SI water then enters the containment
through the primary pipe break. This water and the CS water return through floor drains and the holdup
voiume tank to the IRWST. During this process, heat is removed from the IRWST water by the
containment spray heat exchanger. The SIS and the IRWST are discussed further i.. Sections 6.3 and 6.8,
respectively.

The SIS is capable of providing an aiternate means of decay heat removal for those events beyond the
licensing design basis in which the steam generators are not available. Decay heat removal, via feeding
and bleeding of the RCS, would be accomplished using the SIS to feed, the Safety Depressurization
System (SDS) to bleed, and the Shutdown Cooling System (SCS) for cooling of the IRWST, . ster.

1.24.3 Emergency Feedwater System

The Emergency Feedwater System (EFWS) for the System 80+ Standard Design is a dedicated safety
system that is designed to perform the following functions:

Approved Design Metens! - Intreduction L85y Pege 1.2-6
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* SupplyfeedwnermmestumgenemrsformremovalofhutﬁomduRCSintheevem:he
main feedwater system is unavailable following a transient or accident.

. Supplyfeedwuertod:estumgencruorsfortberemvalofheaﬁomdukcsintheevulof
a total loss of AC power (station blackout).

The EFWS consists of two storage tanks, four pumps, and associated piping and valves. Two pumps are
motor-driven and two are steam-driven. The EFWS is designed to be automatically or manually initiated.

The EFWS is discussed further in Section 10.4.9.

1.2.4.4 Safety Depressurization System

The Safety Depressurization System (SDS) is a dedicated safety system designed to perform the following
lons:

. Provideaufetygrmmmswdepmuuﬁuthekcsmmemmapmmrizernpuyh
unavailable during plant cooldown to cold shutdown.

. Provideuc:pabﬂitywrapidlydepmuriumekcswinitimmefeedmdbleedmedmdofplm
cooldown subsequent to a total loss of feedwater.

The system includes the valves and piping which establishes a flow path from the pressurizer steam space
to the In-Containment Refueling Water Storage Tank (IRWST). It is manuaily actuated and controlled.

The SDS is discussed further in Section 6.7.
1.24.5 Containment Spray System

The Containment Spray System (CSS) for System 80+ is designed to maintain containment pressure and
temperature within design limits in the unlikely event uf design basis mass-energy releases to the
containment atmosphere.

The CSS is a fully redundant two-train system. Two containment spray pumps supply water through two
heat exchangers to the upper region of the containment. Spray headers are used to provide a relatively
uniform distribution of spray over the cross sectional area of the containment. The In-Containment
Refueling Water Storage Tank (IRWST) is used as the water source for the system. The Containment
Spray Pumps can be manually aligned and used as resid\-J heat removal pumps during Shutdown Cooling
System (SCS) operation. Likewise, the SCS pumps ran ve manually aligned to perform the containment
spray function. -

o
The Containment Spray System also provides,containment air cleanup function to reduce the concentration
of fission products in the containment atmosphere after an accident. No spray additives are required.

- ‘)a\'Q\"

The CS pumps and CS heat exchangers can also be used as a backup to the SCS pumps and heat
exchangers to provide cooling of the IRWST during post-accident feed and bleed operations when the
Sleam: generators are not available to cool the RCS.

The CSS is discussed further in Sections 6.2.2 and 6.5.
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The ARTS will initiate a reactor trip when Pressurizer Pressure exceeds a predetermined value. Its

sensors and circuitry including the final actuation devices are diverse from that of the RPS. The ARTS
design uses a two-out-of-two logic to open the CEDM motor generator output contactors.

The AFAS will initiate emergency feedwater when the level in either Steam Generator decreases below

a predetermined value. Its sensors and circuitry are independent and diverse from that of the PPS
Emergency Feedwater Actuation System and the Reactor Protective System.

1.2.5.1.3 Engineered Safety Features Actuation System

The Engineered Safety Features Actuation System (ESFAS) operates in a manner similar to the RPS to
automatically actuate the Engineered Safety Feature (ESF) systems. Again, it has a selective two-out-of-
four actuation logic that can be converted to a selective two-out-of-three logic. The ESFAS ‘s
independent of the controi systems.

1.2.5.14 Reactor Control Systems

The reactor control systems are used for startup and shutdown of the reactor, and for adjustment of the
reactor power in response to turbine !o0ad demand. Reactor control functions are performed by the Power
Control System (PCS) and the Process-Component Control System (Process-CCS) as described in Section
7.7.1.1. The PCS performs CEDMCS, MDS, RPCS and RRS functions. The Process-CCS performs
SBCS, FWCS and pressurizer control functions. Reactor power control is normally accomplished by
automatic movemen. of CEAs in response to a change in reactor coolant temperature, with manual control
capable of overriding the automatic signal at any time. If the reactor coolant temperature is different
from a programmed value, the CEAs are adjusted until .ne difference is within the prescribed control
band. Regulation of the reactor coolant temperature in accordance with this program, maintains the
secondary steam pressure within operating limits and r tches reactor power to load demand.

The reactor is controlled by a combination of CEA m Aion and dissolved boric acid in the reactor coolant.
Boric acid is used for reactivity changes associate with large but gradual changes in water temperature,
xenon concentration, and fuel burnup. Ad.ution of boric acid also provides an increased shutdown
margin during the initial fuel loading and subsequent refuelings. The boric acid solution is prepared and
stored at a temperature sufficient to prevent precipitation (maximum boric acid concentration in any
storage tank is 2.5 weight percent).

CEA movement provides changes in reactivity for shutdown o1 power changes. The CEAs are moved
by CEDMs mounted on the reactor vessel head. The CEDMs a1~ designed to permit rapid insertion of
the CEAs into the reactor core by gravity. CEA motion can be initiated manually or automatically. :n
addition to full strength CEAs, the System 80+ design provides reduced strength CEAs which can be
used for reactivity control during maneuvers, thus minimizing the need for changes in RCS boron
concentration during intended maneuvers and operationai transients.

The pressure in the Reactor Coolant System is controlled by regulating the temperature of the coolant in
the pressurizer where steam and water are held in thermal equilibrium. Steam is formed by the
pressurizer heaters or condensed by the pressurizer spray to reduce variations caused by expansion and
contraction of the reactor coolant due to system temperature changes.

The Megawatt Demand Setter (MDS) is a Nuplex 80+ system that automatically controls the response
of the station’s main turbine to changes in power demand relayed from the utility's grid by the automatic
dispatch system. A Steam Bypass Control System (SBCS) is used to dump steam in case of a large
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4 Vital Instrumentation and Equipment Rooms - four redundant separated rooms which contain their

respective channels (A, B, C or D)A_ufety-relmd equipment. |

L Non-Essential Electrical Equipment Rooms - two separated rooms which contain non-safety
related instrumentation, controls and electrical equipment.

The Advanced Control Complex design includes the following major interdependent systems:

. Main Control Panels

. Remote Shutdown Panel

. Discrete Indication and Alarm System

. Data Processing System

° Component Control System

. Plant Protection System

. Power Control System

1.2.6.1 Main Control Panels

The main control panels are designed to permit command by a single individual during normal power
operation. However, the main control room design accommodates two control room operators and a
supervisor for all normal modes of plant operation and up to the full Operating crew during emergencies.
Each main control panel section integrates miniaturized back lighted component control switches, meters,
alarms, indicators and Video Display Units (VDUs) (e.g., CRTs, Plasma Displays) such that both safety-
related Class 1E and non-Class 1E instrumentation are routinely used by the operator.

Discrete alarms and indicators are provided to allow accident and technical specification monitoring, safe
shutdown and other licensing requirements for which the Data Processing System VDUs described in
Section 1.2.6.4 cannot be credited. The discrete alarms and indicators are also designed to permit
continued plant operation for unlikely instances when the Data Processing System is unavailable.

The panel arrangements and layouts for all controls and indicators on the main control panels are
designed, verified and validated in accordance with human factors design guidelines and requirements
specified in NUREG-0700. Refer to Chapter 18, Human Factors Engineering, for further information.
A Control Room Supervisor's Monitoring Console, including a DPS driven VDU and sufficient desk
Space, is provided to support the plant monitoring and daily operational ueeds of the Control Room
Supervisor,

1.2.6.2 Remote Shutdown Panels

The Remote Shutdown Panel (RSP) design includes a minimum of two isolated redundant channels of the

safety-related instrumentation and controls necessary 1o achieve hot standby (mode 3 plant conditions) if
the main control room must be evacuated.

Approved Design Matenial - introduction (\Iqe) Poge 1.2-11



Syswin 80+

In audition to the above, atmospheric steam dump valves are connected to the main steam lines upstream
of the main steam line isolation valves to provide the capability to hold the plant at hot standby or, in the
event of loss of power to the condenser circulating water pumps, cool the plant down to the point at
which the shutdown cooling system may be utilized. These valves are not part of the Turbine Bypass
System; no credit for their use is assumed in Obtaining the 55% capacity of the Turbine Bypass System.

Overpressure protection for the shell side of the steam generators and the main steam line piping up to
the inlet of the turbine stop valve is provided by spring-loaded safety valves. Modulation of the turbine
bypass valves discussed earlier would normally prevent the safety valves from opening. The steam
bypass system, coupled with the Reactor Power Cutback System, would prevent opening of the safety
valves following a turbine and/or reactor trip

Each steam generator has two steam discharge lines. Each line is provided with a flow measuring device,
five spring-loaded safety relief valves, a main steam isolation valve, a power operated atmospheric dump
valve and a bypass line and valve around each main steam isolation valve. Each main steam line is
provided with a turbine stop valve and a control valve just upstream of the high pressure turbine.

The Steam and Power Conversion System is described further in Chapter 10

General arrangements for the turbine building are shown in Figures 1.2-13 through 1.2-19

1.2.9 Heating, Ventilating and Asi Conditioning Systems
MmvACH

he Heating, Ventilating and Air ('.rndnmmﬁg‘.\ystcn\s for all plant buildings are designed for personnel

comfort and/or equipment operation with the exception of Annulus Ventilation System. In addition, the
following systems have been provided with protection features described below

L Control Room HVAC Subsystem is designed for uninterrupted safe occupancy of the control
room during normal operation and post-accident shutdown .

Fuel Building Ventilation System is a once through ventilation system designed to limit the
radiation release following a fuel handling accident to meet the 10 CFR 100 guidelines. It
maintains the building under negative pressure and directs the air flow from less-contaminated
10 more-contaminated areas before exiting

Nuclear Annex and Radwaste Building Ventilation Systems are once through ventilation systems
with filtered exhausts. They maintain negative building pressures and direct the air flow from
less-contaminated to more-contaminated areas before exiting

The Annulus Ventilation System (AVS) serves the space between the primary containment and
the secondary containment. The system does not perform any normal ventilation function
However, it does provide additional assurance against the release of radioactivity to the
environment; therefore, it is designed as an engineered safety feature and should be capable of
operating and performing its function during startup, power operation, hot standby and hot
shutdown

Subsphere Building Ventilation System is a once through ventilation system designed to filter the
post-accident contaminated leakages before exiting 10 meet the 10 CFR 100 guidelines. It
maintains building under negative pressure and directs air flow from cleaner to dirtier areas
before exiting
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. The Containment Cooling and Ventilation System is provided with post-accident containment
isolation features and filtration units for air cleanup during normal and refueling op rations. It
limits the radiation release to meet the 10 CFR 100 guidelines in case of a fuel handling accident
inside containment.

1.2.10 Fuel Handling and Storage
1.2.10.1 Fuel Handling

Fuel handling equipment provides for the safe handling of fuel assemblies and CEAs under all specified
conditions and for the required assembly, dis.:sembly, and storage of reactor vessel head and internals
during refueling.

The major components of the system are the refueling machine, the CEA change platform, the fuel
transfer system, the spent fuel handling machine, and the new fuel and CEA elevators. This equipment
is provided to transfer new and spent fuel between the fuel storage facility, the containment building, and
the fuel shipping and receiving areas during core loading and refueling operations. Fuel is inserted and
removed from the core using the refueling machine. During normal operations, irradiated fuel and CEAs
are always maintained in a water environment.

The principal design criteria specify the following:

L Fuel is inserted, removed, and transported in a safe manner.

L Subcriticality is maintained in all operations.

Fuel handling is further discussed in Section 9.1.4.

1.2.10.2 Fuel Storage

The new fuel and spent fuel storage facilities are described in Sections 9.1.1 and 9.1.2, respectively.
Also included in those sections are summaries of the criticality and safety analysis.

1.2.11 Auxiliary Systems
1.2.11.1 Shutdown Cooling System

The Shutdown Cooling System (SCS) is used to reduce the temperature of the reactor coolant, at a
controlied rate, from 350°F to a refueling temperature of 120°F and to maintain the proper reactor
coolant temperature during refueling. This system utilizes the shutdown cooling pumps to circulate the
reactor coolant through two shutdown heat exchangers, returning it to the reactor coolant system. The
component cooling water system supplies cooling water for the shutdown cooling heat exchangers.

e
The SCS for System 80+ has a design pressure of 900 psig. This @ system pressure provides for
greater operational flexibility and simplifies concerns regarding system overpressurization. The SCS
pumps do not share functions with the SIS.

The SCS is further discussed in Section 5.4.7.
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1.2.11.2 Chemical and Volume Control System

The Chemical and Volume Control System (CVCS) controls the purity, volume, and boric acid content
of the reactor coolant. The CVCS is not required for any safe shutdown or accident mitigation function.

The coolant purity level in the Reactor Coolant System (RCS) is controlled by continuous purification
of a bypass stream of reactor coolant. Water removed from the RCS is cooled in the regenerative heat
exchanger. meﬂwre.mecoohmﬂommtheladownhwexchmermdmmmghaﬁlmm
& demineralizer where corrosion and fission products are removed. It is then sprayed into the volume
oontrolunkandmmmedbymechargingpumpnomeregenemivehwexchmgerwhemitishuted
prior to return to the RCS loops and reactor coolant pump seal injection.

The CVCS automatically adjusts the amount of reactor coolant in order to maintain a programmed level
in the pressurizer. The level program partially compensates for changes in specific volume due to coolant
temperature changes and reactor coolant pump controlled seal leakage. (See Section 9.3.4.2 for details.)

The CVCS controls the boric acid concentration in the coolant by a "feed and bleed” method where the
purified letdown stream is diverted to a boron recovery subsystem and either concentrated boric acid or
demineralized water is sent to the charging pumps. Thedivenedcoolammamisprocesudbyion
exchange and degasification and flows to a concentrator. The concentrator bottoms are sent to the boric
acid storage tank for reuse as boric acid solution and the distillate is first passed through an ion exchanger
and then stored for reuse as demineralized water in the reactor makeup water tank.

L
A description of the CVCS system Boric Acid Storage Tank Structure, and the) Holdup,and Reactor
Makeup Water Tanks Dike is provided in Section 1.2.16.5.

and

The CVCS for System 80+ incorporates several significant improvements and simplifications including
the following:

. Reclassification as a non-safety related system by transferring of previously credited accident
mitigation and safe shutdown functions to other dedicated safety systems.

. Improved letdown configuration.

. Improved charging configuration.

Transferri-g of accident mitigation and safe shutdown functions to other dedicated safety systems has
permitted an overall simplification of plant systems. Although not a safety related system, the System
80+ CVCS provides reliable makeup and depressurization capabilities for defense in depth and ease of
operation.

System 80+ employs an improved letdown configuration, of which key elements are the following:

L A full pressure letdown heat exchanger.

. Pressure reduction to CVCS operating pressures downstream of the letdown heat exchanger by
use of a letdown orifice in series with a letdown flow control valve.
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described in Sections /1.2 and 11.4. The gaseous waste systemn which is located in the nuclear annex
is described in Section 11.3.

1.2.16.5 Boric Acid Storage, Holdup, and Reactor Makeup Water Storage Tanks snd Dike

Structures/Dikes < :
Borie Peid S'bu‘s, Heidum, aund Reachr Makeup Water \ﬂm‘lﬁl.
The, e tanks are in the Chemical and Volume Control System (CVCS), and are of vertical, ‘cylindricar

single-wall stainless steel construction. s K. o5 :“m%‘m mic Cab Aﬁ tos
A‘\%u\RM'\ thow dadimat §J
The Boric Acid Storage Tank is a

NANS pe
 Seismic Category I, Safety-Class3 tank located in the ynd.ghe tank
is designed to ASME 111, Class 3,and is ' » | natural
phenomemsudnsem , tornadoes, hurricanes and floods. The structure also serves as a
containment brrier to preetude the release of water due to leaks or spills. The tank is equipped with an
overflow line which is of sufficient size to handle a potential storage tank overflow. The Boric Acid
Storage Tank Wdescribed in Section 3.8.4.1.6. The location is shown on Fi 1.2-1. |

e Lommwon Stamii CakconsI rtinforted Lovoebe /
The Holdup and Reactor Makeup Water Tanks are wnon-seismic and non-safety related. Both tanks are
designed to API-650 and are located outdoors within e-single dike structure of sufficient height/size to
retain potential leakage, up to the complete contents of beth tanks in the event of tank ruptures. The dike [
for these tanks is described in Section 3.8.Al.ll. The dike\{ocbu(ion is shown on Figure 1.2-1.
&, Q
A description of the CVCS system is presented in Section 9.3.4.

1.2.16.6 Condensate Storage Tank/Dike

The Condensate Storage Tank is designed to API-650 and is non-safety related. It is surrounded by a
Seismic Category II reinforced concrete dike of sufficient height/size to retain the entire contents of the
tank in the event of a tank overflow or tank failure. The Coadensate Storage Tank and dike are described
in Section 3.8.4.11. The location is shown on Figure 1.2-1.

The Condensate Storage System is described in Section 9.2.6.
1.2.16.7 Diesel Fuel Storage Structure

There are two Diesel Fuel Storage Structures, one on each side of the Nuclear Annex. The structures
are Seismic Category | and are designed to withstand fire, sabotage, internally and externally generated
missiles, floods, tornados, hurricanes and the Safe Shutdown Earthquake. Each structure contains two,
one-half capacity, steel storage tanks, separated by a 2-hour-rated fire barrier. An adjacent steel framed,
non-nuclear safety, Seismic Category Il equipment room houses auxiliary equipment.

A description of the Diesel Fuel Storage Structure is given in Section 3.8.4.1.4. The building
arrangement is shown on Figure 1.2-21.__27

< A more detailed description of the Diesel Fuel Tank Structure/ is provided in Section 9.5.4.
1.2.16.8 Component Cooling Water Heat Exchanger Structure(s)

The Component Cooling Water (CCW) heat exchanger structure(s) houses the four CCW heat
exchangers, associated piping, valves, auxiliaries and sump pumps described in Section 9.2.2. The
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Table 1.2-1 System 80+ Improvements Based on Operating Experi»nce (Cont’d.)

Human factors (i.e., the man-machine interface) are considered throughout the plant and especially
in the control room (Chapter 18).

ALARA considerations affect the selection of materials and location of piping and equipment that
carry radioactive coolant. For example, specifications for the reactor coolant system materials have
been tightened to minimize transport of contamination. Improvements in the steam generator tubing
material and access openings greatly reduce radiation exposures for maintenance, testing, and
mspection. The overall goal is to maintain personnel exposure to less than 100 man-rems per year
for each reactor (Chapter 12).

Plant security (i.e., sabotage protection) and fire protection concerns have been directly addressed in|
deternuning layouts for plant safety systems (Section 13.6).

Increased RCS Design Margins and Improvements

Reactor: The core operating margin has been increased by reduciug the normal operating hot leg
temperature and revising core parameter monitoring methods. The ability to change operating
power level (i.e., maneuver) using contro! rods only (without adjusting boron concentration in the
coolant system) has been provided, simplifying reactivity control during plant load chauges and
reducing hquid waste processing requirements (Sections 4.3 and 4.4).

Reactor Pressure Vessel: The reactor vessel is ring-forged with material specifications that result in
a sixty year end-of-life RT,; well below the current NRC screeming criteria. This results in a
significant reduction in the number of welds (with resuiting reduction in inservice inspection) and
eliminates concern for pressurized thermal shock (Section 5.3).

Prossurizer: The pressurizer volume 1s increased to enhance the transient response of the RCS and
to reduce unneces-ary challenges to safety systems (Section 5.4.10).

.,H oM. ‘pL
Steam Generators: The steam generators m»ludeheonlb%tubu improved steam dryers, &
seventeen percent increase in overall hear transfer area, which includes a ten percent mergin "for
potential tube plugging. The steam generators have & twenty-five percent larger secondary
feedwater inventory to extend the "boil dry” tume snd improve response to upset conditions. Steam
generator unmprovements also have been added to facilitate maintenance and long term integrity.
These include larger and repositioned manways, & standby recirculation nozzle, and & redesigned
flow distnbution plate (Section 5.4.2).

Mechanical improvements based on System 80 startup and operating expenence include strengthened
reactor coolant pump impellers, redesigned reactor coolant temperature detector thermowells,
strengthened reactor vessel upper guide structure, specification of antimony-free reactor coolant
pump beanings, strengthened reactor coolant pump shafts, snd redesigned steam generator
economizer internals.

1
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Table 1.3-1 Comparison of Reactor Characteristics
System 80 System 80 “System 80+ | Reference
2570 MWt 3410 MWt 2825 MWt 3817 MWt 3931 MWt | Section
Nuclear Design Data
Structural Characteristics
Core Diameter, in. (Equivalent) 136.0 136.0 123.0 1436 1436 4.2
Core Height, in. (Active Fuel) 136.7 150.0 150.0 150.0 150.0
H/U, Unlimited Assembly (Hot) 434 434 4.07 4.23 4.12 3.
Number of Fuel Assemblies 217 217 177 241 241 l iZ
UO, Fuel Rod Locations Per 176 (Batch A) PET 23677 23677 236 &
Assembly 164 {Batch B)
176/164/164  Canter )
(Batch C) (k_ celt /
Performance Charactenstics
Loading Technique 3 Batch Mixed |3 Batch Mixed | 4 Batch Mixed | 3 Batch Mixed | 3 Batch Mixed | 4.3
Central Zone | Central Zone | Central Zone | Central Zone | Central Zone
 Fuel Discharge Burnup, MWD/MTU
| Average First Cycle 1 13,775 12,373 13,600 13,740 15,300
"First Core Average 22,550 21,700 28,124 24,144 31,700 |
Fuel Enrichments W/@ U-235 ]
Region | 2.05 1.27 1.25 1.83 1.8
Region 2 2.45 238 2.06 2.49 2.9
Region 3 2.99 2.33 2.75 2.95 37
Region 4 3.30
Control Characteristics
Critical Boron Concentrations, PPM (| } — Voo WA P
(Beginning of Life, Rods out) J
Cold, Power, Clean 1120 899 1127 %02 1431 43
Hot, Zero Power, Clean 1095 832 1061 882 1414
Hot, Equilibrium Xe, |Full Power 725 719 700 516 1006
Hot, Full Power, Clean 960 952 954 764 1270
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Table 1.3-1 Comparison of Reactor Characteristics (Cont’d.)
System 80 System 80 System 80+ | Reference
2570 MWt 3410 MWt 2825 MWt I817 MWt 3931 MWt Section
Nuclear Design Data (Cont’d.)
Control Element Assemblies
Material (Full/Part Length) B,C/SS-Ag-in- | B,C/Ag-inCd | B,C/inconel B,C/B,C B.C or Ag-In- a7
cd Inconel Cd/Inconed? 1 e
Number of Control Assemblies
(Full /Part Length/Part Strength) 77/8/0 83/8/0 65/0/8° ) 76/13/8* ) 68/0728'1 %t
Number of Absorber Rods Per CEA
(or RCC) Assembly 5 4,5/5 4or 12 dor12 dor12
Total Rod Worth (Hot) % > 9.60 11.35 16.00 16.76 16.4 (typical) 43
Kinetic Characteristics Range Over First Cycle
Moderator Temperature Coefficient
> Ap/°F (Hot, Full Power) BOL/EOL) | 0.20x 107 05x 107 04x107 07 x 107 0.7x 10% a3
‘ -1.96 x 10* 2.3x10* 2.6x 10* 25x 104 2.6x 10* ‘L
Maoderator Pressure Coefficient (_DOLZ; +0.30x 10° +09x 10° +1.0x10° | +069x10° | +04x10°
Ap/psi (Hot, Operating) | )
Moderator Void Coefficient, (BOL)- 0.10x 107 0.36x 107 046x 10° 024x 107 022x 107
Ap/% Void (Hot, q-ennn;i
Doppler Coefficient| 40/°F (Hot Operating -1.06x10°, 10 | -1.13x10°t0 | -1.34x10°t0 | -1.18x10°to | -1.52x 10° to
Range) | ~* -1.46 x 10° -1.87 x 10°% -1.52 x 10°% -1.66 x 10°° -1.63 x 10°
Hydrauiic and Thermal Design Parameters
Total Core Heat Output, MWt 2560 3390 2815 3800 3914 44
Total Core Heat Output, Btu/hr. 8737 x 107 1157 x 107 9608 x 107 1297 x 107 1336 x 107 3
Heat Generated «n Fuel, % 975 97.4 974 97.4 97.4
System Pressure, Nominal, psia 2250 2250 2250 2250 2250
System Pressure, Mimimum Steady State, psia 2200 2200 2200 2200 2200
Hot Channel Factors, Overall
Heat Flux, F, 3.00 2.34 2.34 2.34 234 ﬁ
Enthalpy Rise, Fy, 1.65 1.55 1.55 1.55 1.55 -
DNB Ratio at Nominal Conditions 218 (W) .07 (CE1 2.06 (CE-1F S| 198 (CEAl Y| 200 (CE.IFT| 434
Apoproved Design Meierial - Introduction Page 1.32.3
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Table 1.3-1 Comparison of Reactor Characteristics (Cont’d.)
System 80 System 80 | System 80+ | Reference
2570 MWt 3410 MWt 2825 MWt 3817 MWt 3931 MWt Section
Nuclear Design Data (Cont’d.)
Coolant Flow
Total Flow Rate, Ib/hr. 1395 x 10° 148.0 x 10° 121.5 x 10° 164.0 x 10° 1658 x 107 44
Effective Flow Rate for Heat \ |
Transter, ib/hr. 134.3 x 10° 144.2 x 10° 1179 x 10° 159.1 x 108 160.8 x 10°
Effective Flow Area for Heal Transfer, ft° 5315 54.7 448 60.8 60.8
Average Velocity Along Fuel Rods, ft/sec. 15.4 6.5 16.8 16.8 16.7
Average Mass Velocity, Ib/hr-ft’ 251 x 10° 264 x 10° 263 x 107 2.62 x 10° 2.65 x 10°
Reactor! Temperaturek™'; °F
Nomunal Inlet -+ 548 553 565 565 556 e
Average Rise in Vessel - L ) 48 S8 56 56 59
Average Rise in Core, “FT ) 50 59 58 58 61 .
Average Temperature in Core, °F. ") 573 583 594 594 587
Average Temperature in Vessel, “F- | 572 582 593 593 586
Hot Channel Outlet, °F - 643 642 646 646 644
Average Film Coefficient,
Btu/hr-ft?-°F 5820 6270 6290 6290 6300
Heat Transfer at 100% Power
Active Heat Transfer Area, ft° 48,416 61,860 52,100 68,320 70,960 44
Average Heat Flux, Btu/hr-ft® 176,000 182,100 179,550 184,800 183,300
Maximum Heat Flux, Btu/hr-f° 527,900 426,300 420,250 432,700 429,100 '
Average Thermal Output, kW/ft 5.94 5.33 5.26 5.41 5.36
Maximum Thermal Output, kW/ft 17.5 12.5 12.4 12.7 12.6
Maximum Clad Surface Teq:entureu‘ .
at Nominal Pressure, °F -/ 657 65 657 657 657
. Fuel Centerline Tenpentm‘?. Fi <=
Maximum at 100% Power 7' 3,780 3180 3180 3,205 3179
Engineering Heat Flux Factor 1.03 1.03 1.03 1.03 1.03
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Table 1.3-1 Comparison of Reactor Characteristics (Cont’d.)
JSyTun &0 iyin 86 System 80+ | Reference
2570 MWt 3410 MWt 2825 MWt 3817 MWt 3931 MWt Section
Core Mechanical Design Parameters
Fuel Assemblies
Rod Bundle Arrangement 14x 14 16x 16 16x 16 16 x 16 16x 16 42
Design CEA CEA CEA CEA CEA }
Rod Pitch, in. 0.580 0.506 0.506 0.506 0.506
Cross Section Dimensions, in. 7.972x7972 | 797227972 | 197227972 | 1.972x 7972 | 7972579073
Fuel Weight (as UO,), Ib. 207,269 223,900 188,600 257,245 264,300
Number of Grids Per Assembly 8 12 i 1 1
Fuel Rods
Number of Locations 36,8087 1 39,500 N FT T ssoet 56,8781 %)
Outside Diameter, in. 0.440 0.322 0.3%2 0.382 0.382 4
Diametral Gap, in. 0.0085 0.007 0.007 0.007 0.0065
Clad Thickness, in. 0.026 0.025 0.025 0.025 0.025
Clad Material Zircaloy-4 Zircaloy-4 Zircaloy-4 Zircaloy-4 Zircaloy-4
Fuel Pellets =
Matertal UO, Sintered UQ, Sintered [ UO, Sintered | UO, Sintered | U0, Sintered 4.2
Diameter, . 0.3795 0.325 0.325 0.325 0.3255 ¥
Length, in. 0.650 0.390 0.390 0.390 0.390
Control Assembiies
Cladding Material NiCrFe Alloy | NiCrFe Alloy | NiCrFe Alloy | NiCrFe Alloy | NiCrie Alloy 42
Clad Thickness, in. 0.040 0.035 0.035 0.035 0.035
Core Structure
Core Barrel ID/OD, in. | 18152 | 148153 [ 138143 | 157162 | 1577162 [ +2
Reactor Coolant System Code Requirements
Lfo:'m' >
~ Reactor Vessel ASME 111, ASME 111, ASME 111, ASME 111, ASME 11, 52,54
Class A Class 1 Class 1| Class 1 Class 1
Page 1.35
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Tabie 1.3-1 Comparison of Reactor Characteristics (Cont’d.)
System 80 System 80 System 80+ | Reference
2570 MWt 3410 MWt 2825 MWt 3817 MWt 3931 MWt Section
Reactor Coolant System Code Requirements (Cont’d.)
_ 3|7 Steam Generator —
i e . Tube Side ASME T ASME 11, ASME 11, ASME 111, ASME 11, 52,54
( Class A Class 1 Class | Class 1 Class | - ]
— o Shell Side ASME I, ASME I11, ASME [I1, ASME 111, ASME 111, e
» Class A Class 1 Class 1 Class 2 Class 2 e v
Pressunzer ASME IiI, ASME [, ASME [1I, ASME IH, ASME 111, [
f Class A Class 1 Class | Class | Class 1
| | Pressunizer Safety Valves ASME 111 ASME 111, ASME 111, ASME IiI, ASME 111, A
Class | Class 1 Class | Class 1 ]
( Reactor Coolant Piping ANSI B31.7 ASME 11, ASME 111, ASME 111, ASME I11, o
T Class 1 Class | Class 1 Class 1
Principal Design Tarsmeters of the Reactor Vessel
Matenal Low ailoy steel Low alloy Low alloy Low alloy Low alloy 53
internally clad stee! ciad steel clad steel clad steel clad e
with sustenitic | with sustenitic | with sustenitic | with sustenitic | with sustenitic
Design Pressure, psia 2500 2500 2500 2500 2500
Design Temperature, °F 650 650 650 650 650
Operating Pressure, psia 2250 2250 2250 2250 2250
Inside Diameter at Shell, n. 172 172 162 182-1/4 182-1/4
Outside Diameter Across Nozzles, m. 253 /16 253 1/16 250 3/4 271 271
Overall Height of Vessel and Enclosure Head, 41 11-3/4 43 4-5/8 48 0-172 48 7-7/8 48 7-7/8
fi-in. "o top (inchuding  |(including bottom
— " »
instrumentation nozzles)
nozzles)
Minimum Clad Thickness, 3. 1/8 1/8 /8 178 178
Page 1.3.8
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Table 1.3-1 Comparison of Reactor Characteristics (Cont’d.)
System 80 System 80 System 86+ | Reference
2570 MWt 34186 MWt 2825 MWt 3817 MWt 3931 MWt Section
Principal Design Parameters of the Reactor Coolant Piping
Matenal Carbon steel Carbon steel Carbon steel Carbon steel Carbon steel 543
internally ci~d internally clac | internally clad internaily clad | internally clad P
with stainless with stainless with stainless | with stainless with stamnless b
steel steel steel steel steei
Hot Leg - 1.D., in. 42 42 42 42 42
Cold Leg - 1.D., m. 30 30 30 30 30
Between Pump and Steam Generator - 1.D., in. 30 30 30 3¢ 30
Design Pressure, psia 2500 2500 2500 2500 2500
Principal Design Parameters of the Reactor Coolant System
Operating Pressure, psia 2250 2250 2250 2250 2250 51,54
Reactor Inlet Temperature, °F & -1 548 553 565 565 556 s
Reactor Outlet Temperature, °F - °J 596 611 622 621 615 "
Number of Loops 2 2 2 2 2
Design Pressure, psia 2500 2500 2500 2500 2500
Design Temperature, °F 650 650 650 650 650
Hydrostatic Test Pressure (cold), psia 3125 3125 3125 3125 3i25
Total Coolant Volume, £ ~ 11,101 10,300 11,315 13,125 15,943
Total Reactor Flow, gal/minl®) 370,000 396,000 330,000 445,600 444 650
Principai Design Parameters of the Reactor Coolant Pumps
Number of Units 1 K 4 4 4 541
Type Vertical, single | Vertical, sing's ' Vertical, single Vertical, Vertical, o
stage centrifugal | stage centrifugal [ stage single stage |  single stage 4
with bottom with bottom centrifugal centrifugal centrifugal
discharge discharge horizontal herizontal horizontal
Design Pressure, psia 2570 2500 2500 2500 2500
Design Temperature, °F 650 650 650 650 650
Approvod Design Material - introduction Page 1 3-7
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Table 1.3-1 Comparison of Reactor Characteristics (Cont’d.)
System 80 System 80 System 80+ | Reference
25790 MWt 3410 MWt 2825 MWt 3817 MWt 3931 MWi Section
Principal Design Parameters of the Reactor Coolant Pumps (Cont'd.)
Operating Pressure, nominal psia 2235 2250 2250 2250 2250 541
Suction Temperature, °F L 1 548 553 565 565 556 R
Design Capacity, gal/min. 92,500 99,000 82,500 111,400 111,160 ¢
Design Head, Rt 300 310 330 365 4
Hydrostatic Test Pressure, (cold) psia 3125 3125 3125 3125 3125
Motor Type AC Induction AC Induction AC Induction AC Induction AC Induction
Single Speed Single Speed Single Speed Single Speed Single Speed
Motor Rating, hp. (cold) 7,200 9,700 8,500 12,000 12,000
Principal Design Parameters of the Steam Generators '
Number of Units 2 2 2 2 2 542
Type Verticsl U-tube | Vertical U-tube | Vertical U-tube | Vertical U-tube | Vertical U-tube i
with iniegral | with integral | with integral | with integral | with integral L
arator arator s.parator and arator and
economizer economizer
Tube Material inconel §B-163 NiCrFe | SB-163 NiCrFe | SB-163 NiCrFe | SB-163 NiCrFe
alloy alloy alloy alloy 690
Sheil Matenal Primary side - Primary side - | Primary side - | Primary side - | Primary side -
low alloy steei | low alloy steel | low alloy steel | low alloy steel | low alloy steel
clad with clad with clad with clad with clad with
sustenitic austenitic austemitic austenitic austenitic
Secondary side - | Secondary side - | Secondary side | Secondary side Secondary side -
carbon steel carbon steel - carbon steel | - carbon steel |alloy steel except
top head is
carbon steel
Tube Side Design Pressure, psia 2500 2500 2500 2500 2500
Tube Side Design Temperature, °F 650 650 650 650 650
Tube Side Design Fiow, Ib/hr per steam
 genergior 61 x 10° 74 x 10° 61 x 10° 82 x 10° 82.9 x 10°

Approved Design Materiel  introduction
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Table 1.3-1 Comparison of Reactor Characteristics (Cont’d.)
System 80 Sysi=m 80 System 80+ | Reference
2570 MWt 3410 MWt 2825 MWt 3817 MWt 3931 MWt Section
Principal Design Parameters of the Steam Generators|(Cont.d)) €~ < )
ghell Side Design Pressure, psia 1000 1100 1270 1270 1200 542
Shell Side Design Temperature, °F 550 560 575 S7s 570 }
Opersting Pressure, Tube Side, Nominal, psia 2235 2250 2250 2250 2250
Operating Pressure, Shell Side, Maximum, psia 900 1000 1170 1170 1100
Maximum Moisture at Outlet at Full Load, % 0.20 0.20 0.25 0.25 0.25
Hydr(:huc Test Pressure, Tube Side {cold), 3110 3125 3125 3128 3125
a
Slu;Presmre. psia, at Full Power 850 900 1070 1070 1000
Steam Temperature, °F at Full Power 525 532 553 553 545
Steam Flow, at Full Power, Ib/hr per steam 5.630 x 10° 7.565 x 10° 6.364 x 10° 8.590 x 10° 8.82 x 10°
tor
Containment Systemn Parameters
Type Steel -hined Steel -lined Steel sphenical
prestressed post- | prestressed post- containment
tensional tensional Note [7] Note 7] shell, surrounded | 3 g
concrete concrete by reinforced
cylinder, curved | cylinder, curved concrete shield
dome roof. dome reof. building.
Design Parameters - Containment
Inside Diameter, ft 130 150 Note [7] Note [7] 200 3-8
Height, ft 181-2/3 240 Note |7} Note [7] N/A
Free Volume, ft' 2.000 x 10° 23351 10° Note (7] Note [7] 3.4x10° T |
Jﬁgs‘ﬁn Retesanee incrdent Pressure, psia 65 75 Note [7] Note |7] 6D
Steel Thickness, in. (approx.) L
Vertical Wall 1/4 14 Note [7] Note {7] 1-3/4 3.4
Henusphencal Head 1/4 1/4 Note [7] Note {7} N/A )
Page 1.3-9
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System 80+

Table 1.3-1 Comparison of Reactor Characteristics (Cont’d.)
T System 86 System 80 | System 80+ | Reference
2570 MWt 3410 MW 2825 MWt 3817 MWt 3931 MWq Section
Containment System Parameters (Cont’d.)
Concrete Thickness, ft
Vertical Wall 3-3/4 4-1/3 Note [7] Note [7] N/A
Dome 3174 3374 Note [7] Note [7] N/A 38
Containment Leak Prevention and Mitigation Leak tight Lesk tight Leak tight penetrations.
Systems penetration and | penetration and Sphenical steel contzinment
- continuous steel | continuous steel with concrete shield building
liner. Automatic | liner. Automatic Automatic isolation where
solation where | isolation where Note [7] Note [7] required. Annulus
Continuous steel negative pressure between
lirer exhaust containment and shield
from penetration building.
room to vent
stack.
Engineered Safety Features
Safety Injection System
¢ No. of High Head Pumps i 3 3 2 2 4 6.3
¢ No. of Low Head Pumps 1. 2 2 2 2 0 "
Safety Injection Tanks, No. 4 4 4 4 4
Emergency Power
Standby Generator Units 3 total for 4 totsl for Note [7} Note |7] 3T 83
2 umits 2 units
Instrumentation and Control Systems
Reactor Protective Svstem See. 7.2 Sec. 7.2 Sec. 7.2 Sec. 7.2 Sec. 7.2 7.2 ‘
Initiating Reactor 1rip e ; S P - 7, "W -« P
Number «f Manual Switches 2 Sets of 2 each | 2 Sets of 2 each |2 Sets of 2 each | 2 Sets of 2 each | 2 Sets of 2 each
in both MCR and 7T
at RSP

Approved Design Matavie! - introduction

Page 1.3-70



System 80 +

Table 1.3-1 Comparison of Reactor Characteristics (Cont’d.)

System 86 Systern 80 System 80+ | Reference
2570 MWt 3410 MWt 2825 MWt 31817 MW 3931 MWt Section
Instrumentation and Control Systems (Cont'd.)
Automatic Imhation Parameter 2 of 4 Logic 2 of 4 Logic 4 channels 4 channeis 4 channels 7.2
Channeis/Logic for each trip for each trip provided, provided, provided ’

coincidence of | coincidence of | coincidence of 2
2 required for | 2 required for | required for trip

trp trip
ESFAS
Imtiating ESFAS
Number of Manua! Switches 2 Sets of 2 each | 2 Sets of 2 each |2 Sets of 2 each | 2 Sets of 2 each | 2 Sets of 2 each 73
Automatic Imitiation Parameter | 2 of 4 Logic for | 2 of 4 Logic for | 4 Channels 4 Channeis 4 Channels .

. » 'of N .’ d . .' d
2 required for | 2 required for | 2 required for

(1 In the first core, some UO, rods maybe replaced by bumable absorber rods.
121 Inconel part strength CEAs in System 80+

13} Locations are provided for 8 additional CEAs.

14} Minimum DNBR at nominal conditions.

I5¢ Some of the rod locations are occupied by bumable absorber rods.

{61 Design minimum.
171 See Site-Specific SAR.
18] Nominal

19§ 2 Class 1E and | Noa-Class 1E
{10} Temperatures are given to nearest degree.

Approved Design Meta.vs! - Introdksction Page 1.3-17
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1.4 Identification of Agents and Contractors

1.4.1 Applicant’s Qualifications and Experience
(Presented in site-specific SAR.)

1.4.2  Architect-Engineer’s Qualifications and Experience
(Presented in site-specific SAR.)
1.43 Combustion Engineering’s Qualifications and Experience

Combustion Engineering, Inc. (hereafter referred to as C-E, Combustion, ABB Combustion Engineering
Nuclear Power or ABB-CE) nuclear power activities are of three general types: design, development,
construction and operaticn of reactor and auxiliary systems; design and fabrication of nuclear components,
and, support of design, development and analytical projects.

A summary of the company’s efforts, accomplishments, and operating experience in the light water
reactor field is provided below.

1.43.1 Pre-Commercial Reactor Programs

1.43.1.1 Naval Propulsion Program

During the period 1955 through 1960, Combustion Engineering was a major contributor to the U.S.
Naval Reactors program. The Company designed and built, at its Windsor, Connecticut site, the
prototype of a small attack submarine power plant. This prototype, S1C, went into operation in 1959
a a naval training facility. A second plant of this type, also designed and built by Combustion
Engineering, was installed in the USS Tullibee (SSN-597) and operated as a part of the United States
nuclear submarine fleet.

In the design, development, construction and operation of the prototype system and the submarine power
plant, Combustion’s responsibilities included all safety aspects of the reactor systems.

1.43.12 Boiling Nuciear Superheat (BONUS) Plant

En .'v\e( "
Combustion was responsible for the nuclear design and for the direction of startup and initial operation
of the BONUS plant in Puerto Rico.

The design of this reactor system presented a number of unique problems, e.g., control and safety
analysis of a two-region core, design of a superheater fuel element, design of a steam control system to
assure adequate cooling of superheater fuel under all credible conditions, and design of a containment
building of the "total containment” type to house the entire power generating installation.

The BONUS plant achieved full power operation in September 1965, and was the first nuclear power
plant under U.S. AEC control operating with an integral superheating core.

Approved Deswn Matenel - imroduction i\ 19s ) Poge 1.4



System 80 + Design Control Document

1432 Development and Design of Commercial PWR Systemns

Lo e Com buat . Srginecrm
The development and design ion of a pressurized water reactor for utility service dates back
to 1958. At that time, the Company was selected by the AEC to undertake the design, analysis and
economic evaluation of a 250 MWe PWR plant, in conjunc*’on with an architect-engineer. This effort
provided initial technical and economic guidelines for Combustion's commercial development of the
PWR.

With a subsequent decision by the Company to concentrate on the development of the PWR for large
nuclear power stations, a program was initiated to guide required design and development work along
appropriate iines. The following is representative of the types of PWR-oriented work which have been
performed:

. Evaluation of overall plant and systems to establish optimum physical arrangement and design
criteria from the standpoint of economics and safety. Much of this work has been performed in
conjunction with qualified architect-engineering organizations;

. Design and development of nuclear compornents such as control element assembiies, control
element assembly drive mechanisms, and auxiliary systems equipment.

. Extensive testing of PWR nuclear components, such as fuel assemblies and reactor control
components, under actual service pressure, temperature and flow conditions.

Combustion Engineering’s Nuclear Laboratories have been engaged in the development and testing of
fuels, fuel elements, control assemblies, reactor components and materials for reactor appiication.
Particular emphasis has been given to UO, and Zircaloy cladding technology, involving both in-pile and
out-of-pile investigations. The initial efforts in the laboratories were associated with submarine reactor
programs. Beginaing in 1960, nuclear laboratory personnel actively participated in the jout U.S. AEC -
Euratom research and development program for fuels development. In addition to these programs,
laboratory personnel were responsible for materials design activities for the heavy water organically-
cooled reactor study and for pressurized water, boiling water, nuclear superheat, and fast breeder reactor
systems.

1.433 Major Component Design and Fabrication
Between 1955 and 1961, C-F was a major supplier of nuclear cores for naval propulsion service.

C-E fabricated the boiling and the superheating fuel for the BONUS reactor. The boiling section of the
BONUS core contained Zircaloy-clad, rod type, UO, fuel elements fundamentally similar to those utilized
in the C-E Standard Plant fuel design. The superheater fuel utilized Inconel-clad, rod type, UO, fuel
elements; the superheater cladding was designed for an operating temperature of 1250°F .

Combustion Engineering has performed the design engineering and fabrication of control rod drive
mechanisms and fuel rods for all reactors listed in Table 1.4-1.

Many reactor vessels designed for utility plant or for naval service have been fabricated by Combustion
Engineering.  Reactor vessels for plant sizes up through 1300 MWe are now in service.

Approved Design Matena! - Introduotion [ry  Pege 142



Table 1.8-4 Deviations from the U.S. NRC Standard Review Plan (Cont’d.)

Commess or
SRP Section/Title Summary Description of Deviation Section
11.1 Source Terms - Rev. 2, July | Cost-benefit analysis for radioactive 11.1
1981 waste management systems is defered to
the site-specific application.
Cost-benefit analysis for radwaste
augments used in the calculation of
effluent releases to the environment 1s
defered to the site-specific application.
112 Liquid Waste Management Cosi-benefit analysis for liquid waste 11.2.6.4
Systems - Rev. 2, July 1981 | management systems is deferred to the
site-specific application due to the site-
specific nature of population dose
analyses.
The plant transients which might occur 11.2.2
less frequently than once per fuel cycle
are not taken into account for the design
of waste collection tanks and waste
sample tanks.
11.3 Gaseous Waste Management | Cost-benefit analyses for gaseous waste 11.3.6.5
Systems - Rev. 2, July 198] | management systems is deferred to the
site-specific application.
12.2 Radiation Sources - Rev. 2, | The shieiding analysis will be performed
July 1981 subsequent (0 component procurement
ard detailed piping design (layout).
12.3; Radiation Protection Design | The shielding analysis will be performed
124 Features - Rev. 2, July 1981 | subsequent to component procurement
and detailed piping layouts.
15.1.5 Steam System Piping Failures | Fuel rod failures are assumed based on b 4l
Inside and Outside of the DNB convolution method.
Containment (PWR) - Rev. 2, e Y =
July 1981 < ‘ ’Tmlofoffmepowmubnqm to 15.1.5.1; /
turbine trip is assumed to occur three 15.1.5.3/
» o) "\ seconds after turbine trip. ————r—— R
g P—— i
Leak-Before-Break analysis and critenia 2.2 S——
are applied 1o the Main Steam Line. 3631
T 1533 Reactor Coolant Pump Rotor | The assumption of coincident turbine trip 15.3.3.2
1534 Sewzure and Reactor Coolant | loss of offsite power, and coastdown of 15.3.3.3 I
Pump Shaft Break - Rev. 2, | damaged pumps is not made. Loss of \
July 1981 offsite power after turbine trip is assum
~ to occur 3 seconds after turbine trip. /
= o = 4 e G -
o
Approved Design Matenal - Introduction [ \Jijs) Pege 1833
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Table 1.8-6 System 80+ Industrial Codes and Standards

Code

Edition

Title

ANSUAmerican Concrete Institute [ACH)

318
({349

1989
1985

Building Code Requirements for Reinforced Concrete, 1991 Printing
Code Requiremenis for Nuclear Safety-Related Concrete Structures))'

ANSI/American Institute of Steel Construction [AISC]

[[N690

19584

1989

Specification for the Design, Fabrication, and Erection of Steel Safery-Related
Structures for Nuclear Facilities])'"!

Manual of Steel Construction, Allowable Stress Design, Ninth Edition

ANSIAmerican Nuclear Society [ANS]

2.8
13.1
51.1
55.4
56.2
572

58.1
582
58.8
58.9

1992
1993
1983
1993
1989
1976

1982
1988
1984
1987

Determining Design Basis Flooding of Power Reactor Sites

Guide to Sampling Airborne Radioactive Materials in Nuclear Facilities
Nuclear Safety Criteria for the Design of Stationary PWR Plants

Gaseous Radioactive Waste Processing Systems for Light Water Reactor Plants
Containment Isolation Provisions for Fluid Systems after a LOCA

Design Objectives for LWR Spent Fuel Storage Facilities at Nuclear Power
Stations

Plant Design Aganst Missiles

Design Basis for Protection of LWRs against Effects of Pipe Rupture

Time Response Design Criteria for Safety-Related Operator Action

Single Failure Criteria for LWR Safety Related Fiuid Systems

ANSI/American Petroleum Institute [API]

650 |

1988

| Welded Steel Tanks for Oil Storage

ANSI/American Society of Civil Engineers

7

1990

Minmimum Design Loads for Building and Other Structures [ANSI ASE.1)

ANSI/Amciicen Society

of Mechanical Engincers [ASME]

BPVC
(IBPVC

BPVC
BPVC
BPVC
BPVC

AG-1
831.1
OM-S/G

1989
1989

1989
1989
1989
1989

1991
1992
1990

Section II; Materiais Specifications

Section Ill; Rules for Construction of Nuclear Power Plant Components,
Division ()" Division 17— -

Section V, Non-Destructive Examination

Section VIII; Rules for Construction of Pressure Vessels

Section IX; Qualification Standard for Welding and Brazing

Section XI; Rules for Inservice Inspection of Nuclear Power Plant Components;
Editions and Addenda As Applicable

Code on Nuclear Air and Gas Treatment
Power Piping

Standards and Guides for Operation and Mantenanice of Nuclear Power Plants;
through 1992 Addenda.

)

Section 3.5.

NRC Staff approval i1s required prior to implementing & change 1n this information; see DCD Introduction
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Table 1.8-8 Cross-Reference for Unresolved and Generic Safety Issues (Cont’d.)
No. Title Section''!
83 Control Room Habitability 6.4;94.1; 20.2.23
87 Failure of HPCI Steam Line Without isolation (in BWRs) 3.9.6; 20.2.24
93 Steam Binding of Auxihary Feedwater Pumps 10.4.9.5.2;
20.2.28
94 Additional LTOP for Light Water Reactors 5.2.2.10; 5.2.3; 5.3;
20.2.26
99 Loss of RHR Capability in PWRs 54.7;
App 19.8A;
e 20.2.27
103 Design for Prohah&( Maximem Precipitation 2.0; 3.1.2;
20.2.28
108 Interfacing Systems LOCA at LWRs App SE; 20.2.29
106 Piping and Use of Highly Combustible Gases in Vital Areas; Fire 9.5.10; 20.2.30
Protection
113 Dynamuc Qualification and Testing of Large Bore Hydraulic 39.3.4; 20.2.31
Snubbers
118 Tendon Anchorage Failure 3.8; 20.2.32
119.1 Pipe Rupture Requirements 346.2.1; 39.2.5;
3.9.3.1; 20.2.33
119.2 Pipe Damping Values 3.7.1.3; 20.2.34
119.3 Decoupling OBE from SSE 2.5; 3.7; 20.2.35
119.5 Leak Deiecion Requirements 3.6.3.3; 5.2.5;
7.7.1.6; 20.2.36
120 On-Line Testabiiity of Protection Systemns Ch i6; 20.2.37
121 Hydrogen Control for Large, Dry PWR Containments 3.8: 6.2.5; 19.11;
20.2.38
122.2 Initiating Feed and Bleed 7.5.1.1.5; 10.4.9;
20.2.39
124 Auxiliary Feedwater System Reliability 10.4.9; 20.2.40
125.1.3 | SPDS Availabilsty 7.5 1.21.1; 18.0.14;
20.2.41
125.11.7 | Reevaluate Provision to Automatically Isolate Feedwater from Steam 10.4.9; 20.2.42
Generator Durning Line Break
128 Electncal Power Reliability 8.3; 20.2.43
130 Essential Service Water Pump Failure at Multiplant Sites 1.2.1.3;9.2.1; 20.2.44
135 Integrated Steam Generator Issues §4.2:6.7.2; 7.3.1;
7.5.1; 10.3.2: 10.4;
15.6.3; 20.2.45
142 Leakage Through Electrical Isolators m Instrumentation Circuits 20.2.46

(1 189%)
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Table 1.8-8 Cross-Reference for Unresolved and Generic Safety Issues (Cont’d.)

No. Title Section''!
I1LE.4.2 | Contanment Design; Isolation Dependability 3.1;6.2.4;9.4.6;
20.2.112
ILE.4.4 | (1-5) Containment Design; Purging 6.2.4;9.4.6;
Ch 16; 20.2.113
ILE.6.1 | In-situ Testing of Valves--Test Adequacy Study 3.9.6; 20.2.114
ILF.1 Additional Accident Momitoring Instrumentation 7.5.1.1.5; 20.2.115
IL.LF.2 Identification and Recovery from Conditions Leading to Inadequate 7.5.1.1.7; 20.2.116
Core Cooling
ILF.3 Instrumentation for Monitoring Accident Conditions 7.5.1.1.5; 20.2.117
1.G.1 Power Supplies for Pressunizer Relief Valves, Block Valves, and 5.1 73525
Level Indicators Y TY 20.2.118
[1.J.3.1 | Organization and Staffing to Oversee Design and Construction 20.2.119
.K.1 @ (:,2,4(‘\'.;)@7.8.@:17-23) Measures to Mitigate Small Break 6.3.3; 20.2.120
L~ - ‘ LOCAS and Feedwater Accidents; NRC Bulletins
- L f Y\
ILK.1(2) (3.4d.§.9.:l4=‘l6.24-28) Measures to Mitigate Small Break LOCAs 6.3.3; 20.2.120
; ~ | and Loss of Feedwater Accidents; NRC Bulletins
. g 11.K.3 (2,5,6,8,25,30,31,55) Final Recommendations of B&O Task Force 6.3.3,9.3.43.2;
to Mitigate Accidents 19.3.3.1; 20.2.121
II.A.1.2 | (1-3) Upgrade Licensee Emergency Support Facilities 13.3.3.1; 13.3.3.2;
13.3.3.3; 20.2.122-124
[H1.D.1.1 | (2) Review Information on Provisions for Leak Detection 11.5; 12.1; 12.3;
20.2.125
[1.D.3.3 | (1-4) In-Plant Radiation Monitoring 7.5.1.1.5; 11.5
12.3.4; 20.2.126
111.D.3.4 | Control Room Habitability 6.4; 20.2.127

i USIs and GSls not applicable to the System 80+ Standard Plant Design are identified i Chapter 20,

along with the cc
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Tabie 1.8-9 Cross-Reference for the TMI Rule (10 CFR 50.3<0)
No. Title Section''!
(1)) Plant/Site Specific PRA (11.B.8) 19.15; 20.2.104
(1u)A) Simplified AFWs Reliability Analysis (I1.E.1.1) 10.4.9; 19.6;
20.2.108
((uy(B) Design Review of AFWs (I1LE.1.1) 10.4.9;
20.2.108
(1)) Evaluation of AFWs Flow Design Bases and Critena 10.4.9
(1)) Evaluation of RCP Seal Damage Following Small Bresk LOCA with 5.4.1.5;
LOP (11.K.2.16 & 11.K.3.25) 8.1.4.2;9.3.4;
20.2.121
(1)) Analysis of Probability of Small Break LOCA Caused by PORV 19.15.2.1.2;
(11.LK.3.2) 20.2.121
(1)v) Evaluation of Effectiveness of High Pressure Coolant Injection (BWRs N/A
Only) (11.LK.3.16)
(1)(v1) Reducticn of Challenges to Relief Valves (BWRs Only) (11.K.3.18) N/A
(1)(vi1) Feasibility and Risk Assessment of ADS Design Modifications (BWRs N/A
Only) (I1.LK.3.18)
(1)(vin) Effect of Core Cooling Modes Under Accident Conditions (BWRs N/A
Only) (11.K.3.21)
(1)(ix) Study of Additional Space Cooling Needs for RCIC & HPIC (BWRs N/A
Only) (11.K.3.24)
(1)x) Study ADS Capability Duning and Following Accident Conditions N/A
(BWRs Only) (11.K.3.28)
(1)(x1) Evaluate Alternate Depressunzation Methods (BWRs Only) N/A
(I1.K.3.45)
(IMxu)A) Compare Costs and Benefits of Alternative Hydrogen Control Systems e
(I)x1)B) Verify Comphiance with (Fy4)a) of Selecied Hydrogen Control 6.2.5.1.2;
System ($)) () App 19.11K
(I (xu)(C) Evaluate Design, Function & Layout of Alternative Hydrogen Control 6.2.5.1.2;
Systems App 19.11K
{(2)(1) Simulator Capability (COL Requirement) (1.A.4.2) Ch 20
(2)(n) Program to Improve Procedures (COL Requirement) (1.C.9) 20.2.89
{(2)() Contral Room Design (1.D.1.) 18.0; 20.2.90
(2)(rv) Safety Parameter Dusplay Console (1.D 2) 7.7.1.4;
6117 13.0.%;
18.7.1; 20.2.91
(2)v) Indication of Bypassed and Operable Status of Safety Systems (1.D.3) 1.4.2.24;
20.2.92

Approved Design Metena! - introduction
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Table 1.8-9 Cross-Reference for the TMI Rule (10 CFR 50.340) (Cont’d.)

No. Title Section''!
(2)(xvit) Provide instrumentation to Measure, Record and Indicate wn the 7.5.1.0.5
_.aitrol Room (IL.F.1) 20.2.115
(2)(xviii) Control Room Indication of Inadequate Core Cooling - Saturation 1.5.1.1.7;
Meter (I1.F.2) 20.2.116
(2)(xix) Provide Post-Accident Momnitoring Instrumnentation (I1.F.3) 735.1.1.5;
20.2.117
(2)(xx) Power Supplies for RCS Relief and Block Valves and Level £ 1329
Indicators (11.G.1) 20.2.118
(2)(xx1) Auxiliary Heat Removal System Design (BWRs Only) (11.K.1.22) N/A
(2)(xxii) FMEA on Integrated Control System (B&W Only) (11.K.2.9) N/A
(2)(xx111) Anticipatory RPS Trip on Loss of MFW and Turbine Trip (B&W N/A
Only) (11.K.2.10)
(2)(xx1v) Recording of Post-Accident Reactor Vessel Water Level (BWRs N/A
Only) (11.K.3.23)
(2)(xxv) Onsite Techmical Support Center, and Technical Operations Center, 13.3.3.1;
and Emergency Operations Facility (I111.A.1.2) 13.3.3.2;
13.3.3.5;
20.2.122- 12§ |
(2)(xxv1) Leakage Control and Detection Design and Program for Systems 11.5; 12.1;
Outside Containment (I11.D.1.1) 12.3; 20.2.125
(2)(xxv11) Monitonng of lnplant and Airborne Radicactivity (I11.D.3.3) 1.3.1.1.5; 11.5;
12.3.4;
20.2.126
(2)(xxvii1) Evaluate Potential Pathways That May Lead to Control Room 6.4; 20.2.127
Habitability Problems Under Accident Conditions (111.D.3.4)
(3)1) Admumstrative Procedures for Evaluating Industry Operating, Design, N/A
and Construction Expenience During Design and Construction (1.C.5)
(3)(n) Ensure that QA List Contauns All Systems, Structures and 3.2; 17.4;
Components Important to Safety Per Criterion Il of 10 CFR 50 20.2.9%
Appendix B (1.F.1)
(3)(im1) Quality Assurance Program (1.F.2) 17.1; 20.2.99
(3)iv) Provision of Dedicated Containment Penetration for Future (App 19453, B B
Installation of Systems to Prevent Containment Failure (11.B.8) 20.2.104
(3)v)A) Containment Integnity Duning Hydrogen Bum (or Inerting) for 100% 3.8.2;
Clad/Metal - Water Reaction (11.B.8) App 19.11K;
20.2.104
(3Mv)(B) Contunment Structural Loading from Inadvertent Actuation of N/A
Inerting System (I1.B.8)
(3)v1) External Hydrogen Recombiners (I1.LE.4.1) 6.2.4;6.2.5;
20.2.111
(3)(vn) Management Plan for Design and Construction Activities (COL 20.2.119
Requirement) (11.J.3.1)

fl N/A indicates items which are Not Applicable to the System 80+ Standard Plant Design.

Approved Design Materis/ - introduction (
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Table 1.8-10 Cross-Reference for New NRC Policy Issues (SECY-93-087)

No. Title Section'"!

LA Use of a Physically Based Source Term 3.11; 6.5;
App 15A

Anticipated Transients Without Scram 1.53; 1.7.1.1.1]

Mid- Loop Operation App 19 8A

Station Blackout B.1.4.2;
8.3.1.1.5

Fire Protection 9.5.1

Intersystem Loss-of-Coolant Accident App SE

Hydrogen Control 6.2.5; 19.11.3

Core Debnis Coolability 19.11.3

High-Pressure Core Melt Ejection 19.11.3

Containment Performance 19.11.3

Dedicated Containment Vent Penetration 19.15.5

Equpment Survivability 19.11.4.4

Elinunation of Operating-Basis Earthquake 5;

Inservice Testing of Pumps and Valves

Industry Codes and Standards

Electrical Distrnibution

Seismuc Hazard Curves and Design Parameters

Leak-Before-Break

Classification of Main Steamlines in Boiling Water Reactors

Tomado Design Basis

Containment Bypass

Containment Leak Rate Testing

Post-Accident Sampling System

Level of Detail

Prototyping

| ITAAC

Relability Assurance Program

Approves Design Meienel - Imrooucvon
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Table 1.8-10 Cross-Reference for New NRC Policy Issues (SECY-93-087) (Cont’d.)

No. Title Section'’!
IILN Site-Specific Probabilistic Risk Assessments and Analysis of External 17.3; 19.7;
Events 19.15
.o Severe Acaident Mitigation Design Alternatives 19.15.5;
IL.P Generic Rulemaking Related to Design Certification N/A
1.Q Defense Against Common-Mode Failures in Digital Instrumentation 7.2; 1.3; 1.7;
and Control Systems App TA
ILR Steam Generator Tube Rupture 19.15.2.1.2
.S PRA Beyond Desion Certification 17.3; 19.7;
19.15
ILT Control Room Annunciator (Alarm) Reliability 1.7
LA Regulatory Treatment of Nonsafety Systems in Passive Designs N/A
11.B Definition of Passive Failure N/A
.C SBWR Stability (Passive Design) N/A
I.D Safe Shutdown Requirements (Passive Design) N/A
ILE Control Room Habitability (Passive Design) N/A
IILF Radionuchde Attenuation (Passive Design) N/A
.G Sumplification of Offsite Emergency Planning 15.6.5
I1L.H Role of the Passive Plant Control Room Operator N/A

-

G-

i "N/A" indicates items which are Not A:vlmhuhle to the Svstem B0+ Standard Plant Design.
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Table 1.10-1 COL License Information (Cont’d.)

COL No. FSER No. Section Subject
52 5.2.2.2-1,5.2.2.3-1, 5.2.2.10.2.2, Venfication of the material properties and end-
5.3.1-1, 5.3.2-1 5.2.3.1,5.3.2, of-life fluence and resulting P-T limits and
54143 LTOP temperatures
53 5.2.4-1, 6.6-1 5.2.4,6.6.1, PSI and IS] program plans for NRC staff review
12.3.1.2
5-4 54-1 5425 Steam Generator tube inservice inspection
program
5-5 SF-1 5F (5.6.3), 6.4.1.2 | Leakage monitoring program
6-1 6.1.1-1,6.1.1-2, 6.1.1.1, Engineered Safety Feature Systems materials
6.1.1-3,6.1.14 5.2.3.3.2.1 selection and fabrication
6-2 6.3.7-1 6.34.1,634.2 Penodic testing of the safety wjection system
6-3 6.4-2 6.4.1.2,6.4.2.2 Protection agunst the effects of toxic substance
14.2.12,1.103 releases (including TMI I11.D.3.4)
6-4 6.4-3 6.4.1.1 Control room habitability system
6-5 6.4.1.2 Pump seal leakage procedure
6-6 6.5-1 6.54.1,655 Containment spray system operability
6-7 6.2.4-1 Table 6.2.4-1 Contamnment 1solation details
6-8 6.8.2.2.1 IRWST screen ares margin analysis
7-1 7.1.2.7 Integrated response time for protection system
7-2 7.4.1.1.8.2 Operating procedures for SCS
7-3 7.3.1.1.10 Procedures for removing ESFAS signals dunng
plant testing
7-4 7.3.2.1 Procedures for ESFAS Reset
7-5 7.3.2.3.2 ESFAS setpomnt analyses
76 7.4.2.5.2 Coid shutdown procedures
7-7 7.5.2.5.10 Admunistrative controls associated with PAM]
81 8.3.1-1 8.1.45 8.3.1.1.6, | Electrical power systems sizing, testing,
This 8.3.1-2,3.4 calibration and maintensnce
This 8.3.2-3 .4
9-1 9.1.2.2.2,9.1.4.2, | Admmstrative controls and procedures
9.1.4.3,9.1.44, associated with fuel storage and handling
9.146 systems
9-2 9.2.1-1 9.2.1.1.4,9.2.1.4, | Organc fouling and norganic buildup 1n the
9.2.5.4,20.2.13 SSWS (including GSI-51)
0.3 9.2.1-2 9.2.1.2.1.2 Station service water system pump structure
9-4 9.2.4-) 9.24.2 Potable and sanitary water eystems
99 L ~—~934.14. &mummmg boriewcid storage tank,
reactor makeup water tank, and holdup tank

WMM-M
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Table 1.10-1 COL License Information (Cont’d.)

COL No. FSER No. Section Subject
945 9.5.1.5-1 9.5.1.11," , | Admunstrative controls for BTP CMEB 9.5-1
19.15.3.2 conformance and fire brigade
9-%6 9.5.1.5-1 9.5.1.127 Fire Hazards Analysis
9% 7 9.5.2-1,9522, |"9.5.2.1,9.52.2.5, | Communications systems
9.5.2-3 9.5226°
9-8 & 95322 7 Security lighting system
9-18.5 9.5.4.1-1 "8.3.1.1.4.11, Diesel operator trmning
“8.3.1.1.4.13
9N | 9.54.1-2,9.5.4.2-1, [9.5.4,9,5.5, 9.5.6. | Diesel generator auxiliary support systems
9.5.51,9.552, |79.5.7,9.5.8, 959
9.5.6-1, 9.5.6-2,
9.5.7-1, 9.5.8-1,
9.5.9-1
-1’ 9.2.5-1 9.25.1.3° Protected aree perimeter abutting or crossing a
body of water
9-Miz 9.5.1.2.1.2-1 93127 Procedures and traming for using transfer
switches
10-1 10.2-1 10.2.1 Turbine valve closing time
10-2 10.3-1 10.3.2.2 Steam hammer prevention
10-3 10.4.4-1 10.4.424.1 Pressure drops between the steam generator
nozzles and each system vilve
10-4 10.4.7-2, 10.4.9-2 10.4.7.2.5, Avoidance of water hammer in the condensate,
10.4.9.1.2 foedwater, and umergency feedwater systems
10-5 10.4.9-3 10.4.9.3, Steam binding in the emergency feedwater pump
10.49.5.2
11-1 11.1-1, 11.5-1 11.1, 11.5.1.1 Conformance with Appendix B to 10 CFR 20,
Appendix | to 10 CFR 50, ANSI N13.1, R.G.
1.21 and R.G. 4.15
11-2 11.4-1 11.4.1.1, Site-specific solid waste management sysiem
11.4.2.3.] operating procedures
11-3 11.5-2 11.5.1.4 Procedures in accordance with Position C of
R.G. 4.15
11-4 11.2.1-1 11.2.2.3, 11,28, Setpownts for radiation monitors; Offsite dose
11.2.6.1, 11.3.1.1, | calculations.
11.5.1.2.3.1
b
115 11.5.1-1 11.5.1.1, 11.5.2.2, | Operation and mantenance manual for
11.5.2.4, 11.5.2.6 | momitoring and sampling hquid and gaseous
process and effluent streams
1241 12.1.1-1 12.1.1.2, 12.1.3 Operational ALARA policy

Approvesd Dasign Matene! - introductoon
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COL No. FSER No. Section Subject
17-1 17.1-1, 17.2-1 11.2.1.2, 11.3.1.2, | Construction and Operation QA (including TMI
11.4.1.2, 17.1, 1¥.2,0.13.1)
17.2
17-2 :7.3.1-1, 17.3.5-1 17.3.1, 17.3.5, D-RAP completion
17.3.7, 17.3.13
17-3 17.3.9-4 17.7° 17.3.1, 17.3.7, Operations reliability assurance process
X 17.3.9, 17.3.10, implementation
es 17.3.13,
Thl 19.15-1
18-1 18.9.3.2 Validation of operating ensemble
18-2 18.6.1.3.4-1 13.2 Operator training on "Plant Safety Parameter
Displey Console”
19-1 19.1, 19.1.2.2.2-1 19.15.3.1 Vulnerability of the SSWS intake structure to
tornado-generated debns
19-2 19.1.2.2.3-1 19.7.5.3 Elements of the plant affecting the performance
of systems in seismic events
19-3 19.1.2.4-4, 19.5, (y 19.15-1 Details of the layout of the cnitical components
19.6, 19.7 \( for fire and flood, mteraction of internal flood
A La| sources, and effects of fire suppression systems
on other systems
19-4 19.8 19.7.53 Development of detailed seismic walkdown
Table 19.15-1 procedures to verify as-built SSC HCLPFs
19-5 19-10, 19-11 6.5.5, Calculation of specific flow rate and
Tbl 19.15-1 consideration of shielding requirements for local
operator actions for the emergency containment
spray backup system
19-6 19.1.2.2.6-1, 19.7.5.3, 19.15, Update of PRA to include final design detail and
19.1.4-1, 15.1.2.4-1, Tl 19.15-1, site-specific information including examination
19.1.2.4-2, 20.2.105 of all externa! event hazards and analysis using
19.1.2.4-3, 19.12 site-specific spectra
19-7 19.14 19.15.6 List of nisk sigmficant $8Cs fir D-RAP and
Table 19.15-1 operations reliability assurap.e process
19-8 19.15, 19-16, 19.19 19.15.6, Consideration of nsk imporant operator actions
Thl 19.15-1 in developing procedures, irmining and human
reliability related programs, and systems to
address in severe acciden! management and
aligning the alternate AC source (AAC)
procedures

Approved Design Metena!  introduction
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Table 2.0-1 Envelope of Plant Site Design Parameters (Cont’d.)

Aircraft Hazards

Plant to mrpont distance | ovd Smi.< D < 10mi. with u;x_:unl“ ks
operation less than 500D2‘m L
D> 10mi. with an annual operation
less than 1000D7 §iiqhts

(D = distance in miles)

Plant to edge of militar tramning routes, 2 w4 L >5mi. with an annual operation less
than 1000 flights
(D = distance in miles)

Plani to edge of Federal mrway, holding pattern, or D>2mi.
arport 3 porvack patteirn (D = distance in miles)

Meteorology

Short-term dilution factor X/Q 1.0x10%; EAB = 0.5 mile

Long-term dilution factor 1 X/Q 2.2x10%; LPZ = 2.0 miles

Probable maximum flood level (PMF), as defined in ANSI/ANS-2. . "Determuning Design Basis Flooding
at Power Reactor Sites. *

Maximum value for 1 hour | sq. mile PMP with ratio of 5 munutes to | hour PMP of 0.32, as found in
National Weather Service Publication HMR No 52

Maximum normal power and normal shutdown temperature of the Station Service Water System Intake
based on one percent exceedance meteorologic conditions. See Section 9.2.5.1.3 for Ultimate Heat Sink
temperature interface requirement for a design besis accident concurrent with a loss-of-offsite power
50-year recurrence interval; value to be utilized for design of non-safety-related structures only

100-year recurrence interval; value to be utilized for design of safety-related structures only
10,000,000-year tornado recurrence interval, with associated parameters based on the NRC's interim
posiiion on Regulatory Guide 1.76. Pressure effects associated with potential offsite explosions are
assumed to be non-controlling for the design

Site profiles are given in Section 2.5. Profiles include consideration of varubility of soil properties. The
lower bound of best estimate of soil shear wave velocity defines the lower bound of dynamic Soil-Structure
Interaction analysis of the superstructure

The control motions are defined in Section 2.5

Beaning capacity 1= defined at the foundat:on level of ihe Nuclear Island structure

Approved Design Matenes! - Site Charsctenstics
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2.2 Nearby Industrial, Transportation and Military Facilities

Industrial, transportation and military hazards are discussed below. [[Site-specific information on
industrial, transportation, and military hazards will be provided by the COL applicant referencing the
System 80 + design.])'

2.2.1 Aircraft Hazards

A site is acceptable for the System 80+ without further revirw if the distances from the plant meet the
following requirements: . \3
Hlgh

. mplam-to-nrpondisuncebisbetween'SmdlOmwmiles.lndtheprojemdlnmﬂ
number of operations is less than 500 D7, or the plant-to-airport distance D is r than 10
statute miles, and the projected annual number of operations is less than 1000 4: f"j"#‘

” The plant is at least 5 statute miles from the edge of military training routes, including low-level
training routes, except for those associated with a usage greater than 1000 flights per year, or
where activities (such as practice bombing) may create an unusual stress situation.

. The plant is at least 2 statute miles beyond the nearest edge of a federal airway, holding pattern,
or airport/ ippracs pattern.,

If the above site proximity acceptance criteria are not met, or if sufficiently hazardous military activities
are identified, a detailed review of the aircraft hazards must be performed to qualify a specific site for
the System 80+ plant.

2.2.2 Transportation

Site-specific information will include hazards related to transportation.

The uitimate heat sink, which is not included in the System 80 + scope for design certification, provides
the source of cooling water for all safety-related plant systems and components during all modes of
operation. Interface requirements (Section 9.2.5.1.3) are identified to eliminate the potential impacts on
plant operations from boat or barge accident events.

2.2.3  Other Industrial Hazards On and Offsite

Site-specific information will include onsite and offsite industrial hazards.

COL information item; see DCD Introduction Section 3.2.

Approved Desigr Matens! - Site Chersctanstics ( ’ /017) Pape 2.2-1
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Response:

Reactor coolarn makeup during normal operation is provided by the Chemical and Volume Control
System (CVCS). The design incorporates a high degree of functional reliability by provision of redundant
components and an alternate path for charging. The charging pumps can be powered from eicher onsite
or offsite power sources, including the alternate AC generator. The system is described in Section 9.3 4.
The CVCS has the capability of replacing the flow loss to the containment due to leaks in small reactor
coolant lines such as instrument aud sample lines. Thes: lines have 7/32 inch diameter by | inch long
flow restricting devices to limit loss of RCS coolant due to poswlated pipe breaks in CVCS piping.

The CVCS is not required to perform any safety related function, such as accident mitigation, or required
to perform a safe shutdown. This does not, however, compromise the "defense in depth” provided by
the system as the normal means of maintaining RCS inventory and primary water chemistry. In designing
the CVCS as non-safety grade, the foliowing safety functions are performed by dedicated safery
systems. Boration and makeup for design basis events will be provided by the Safety Injection System.
Pressure control will be provided by the Safety Depressurization System. The Safety Injection System
and the Safety Depressurization System are described in further detail in Sections 6.3 and 6.7,
respectively. The Chemicai and Volume Control System is designed as a non safety related system.
Because the CVCS is essential for the day to day operation of the plant, it has been provided with a high
degree of reliability and redundancy and has been designed in accordance with accepted industry standards
and quality assurance commensurate with its importance to plant operations. Design criteria, including
ASME Code classification assignments, are in accordance with ANSI/ANS 51.1, "Nuclear Safety Criteria
for the Design of Stationary Pressurized Water Reactor Plants”. This requires that portions of the CVCS
within the RCPB, and all portions which assure containment isolation will have a rigorous safety
classification in accordance with these specific functional performance requirements.

3.1.30 Criterion 34 - Resiqual Heat Removal

A system to remove residual heat shall be provided. The system safety function shall be to transfer
fission product decay heat and other residual heat from the reactor core at a rate such that specified
acceptable fuel design limits and the design conditions of the reactor coolant pressure boundary are not
exceeded.

Suitable redundancy in components and features, and suitable interconnections, leak detection and
isolation capabilities shall be provided to assure that for onsite electrical power system operation
(assuming offsite power is not available) and for offsite electrical power system operation (assuming
onsite power is not available) the system safety function can be accomplished, assuming a single failure

Response:

Residual heat removal capability is provided by the Shutdown Cooling System for reactor coolant
temperatures less than 350°F. For temperatures greater than 350°F, this function is provided by the
steam generators. The Emergency Feedwater (EFW) System provides a dedicated, independent, safety-
related means of supplying secondary side, quality feedwater to the steam generator(s) for removal of heat
and prevention of reactor core uncovery The design incorporates sufficient redundancy,
interconnections, leak detection, and isolation capability to ensure that the residual heat removal function
can be accomplished, assuming a single active failure. Within appropriate design limits, either system
will remove fission product decay heat at a rate such that SAFDLs and the design conditions of the
reactor cnolant pressure boundary will not be exceeded.

Approved Design Merens! - Design of S5C (‘/&);/) Poge 3118
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3.2 Classification of Structures, Components, and Systems

3.2.1 Seismic Classification

Stmcmru.synems.andcomponentswhichmimpommtoufetyanddesizmdtomminﬁmcﬁondin
the event of a Safe Shutdown Earthquake (SSE) are designated as Seismic Category I.

Seismic Category | structures, systems, and components are those necessary to ensure:

. The integrity of the reactor coolant pressure boundlr&

. Aecap-bm:ymcmeveufemumownofmmmrmmpnmmfemmdowneondino@
and

. /ﬁccapabilitywprevem or mitigate the consequences of accidents that could result in potential
offsite exposures in excess of 10 CFR 100 guidelines.

The selection of Category I structures, systems, and components is in accordance with the definition
above and the guidance provided by Regulatory Guide 1.29. Individual components in Category |
systems are classified by reference to the safety classes assigned in accordance with ANSI/ANS 51.1 (see
Section 3.2.2). All components in Safety Classes 1, 2, and 3 are Seismic Category 1.

Structures, systems and components which do not perform & nuclear safety related function and whose
continued function is not required are classified Non-Nuclear Safety (NNS) (see Section 3.2.2). NNS
structures, systems and components whose structural failure or interaction could degrade the functioning
of a Seismic Category I structure, system, or component to an unacceptable safety level or could result
in an incapacitating injury to an occupant of the control room are designatec as Seismic Category 1l and
are designed and constructed so that the SSEwillnotcausesuchfailureinamnnermawonudadvenely
affect a safety system.

Structures, systems, and equipment which have no enhanced seismic design requirements in addition to
those imposed by building codes are designated Non-Se.smic (NS).

The seismic category and safety and Quality classification of structures, systems, and components within
the System 80+ Standard Design are listed in Table 3.2-1. The safety class is also shown on the P&IDs
(Chapters S, 6, and 9). Seismic Category I includes all mechanical components within the safety class
boundaries and extends to the first seismic restraint beyond the boundary. All fuel racks are also
designated as Seismic Category 1. Structures, systems, or components whose failure could reduce the
performance of a safety function by a Seismic Category | component to an unacceptable safety level are
designed to Seismic Category II requirements for structural integrity only or are separated to the extent
required to eliminate that possibility. NNS structures, systems or components whose failure could cause
flooding of safety-related structures, systems or components are designed to Seismic Category |
requirements. This ensures that any structures, systems, or components that could potentially have a
disabling interaction with Seismic Category | structures, systems, or components are either prevented
from doing so or are designed to meet Seismic Category I or II structural integrity requirements,
depending on the function of the component.

Structural integrity requiremens may be demoustrated by dynamic or equivalent static analyses, testing,
or & combination thereof. Analyses of Seismic Category II structures, systems, and components are in
accordance with the seismic input and methodology criteria described in Sections 3.7.2 and 3.7.3.

Approved Design Metans! - Dasign of $SC Pape 3.2.1



T L —

e e 208190 Control Document

Table 3.2-1 Classification of Structures, Systems, and Components

Safety Seismic %
Component Identificat/on Class Category | Location™ Class |

Reactor Coolant System
Reactor Vessel 1 I RC 1
Steam Generators (primary/secondary) 172 (1]* H RC 1
Pressurizer — 1 I RC 1
Reactor Coolant Pumps [2}43449)* (2221 | & 1 RC 1

! within Reactor Coolant Pressure 172 |4) 1 RC 1
Boundary (5] .
Control Element Drive Mechamsms 6] |6] RC 1
Core Support Structures and 3 I RC 1

s Structures |7]

uel Assemblies (8] 2 I RC 1
Control Element Assemblica [8) 3 I RC 1
Closure Head Lift Rig NNS 11 [10] RC 2
Heated Junction Thermocouple Probe 173 (12} , 1 RC 1

bly
HJTC Pressure Housing 1 1 RC i
ICI Cable Tray Support Frame 3 I RC i
ICI Holding Frame NNS NS RC 3
ICI Guide Tubes i I RC 1
ICI Gude Tube Supports 1 I RC 1
ICI Seal Housing 1 | RC 1
ICI Seal Table 1 I RC 1
Piping (27] 12 I RC 1
Valves [27] 1/2 1 RC 1
In-containment Water Storage System
IRWST 3 I RC 1
Holdup Volume Tank 3 1 RC 1
Pressure Relief Dampers 3 I RC 1
Cavity Flooding System
Piping 2 H RC 1
Valves 2 I RC 1
Safety Depressurization System
Valves 172 I RC 1
Piping 1/2/NNS /NS RC 173
Spargers 2 I RC 1
Safety Injection System
Safety Injection Pumps 2 I RB 1
Safety Imjection Tanks 2 I RC 1
Piping [241127] L +Y.37) 172 I RB/RC 1
Valves [27] 172 I RB/RC 1
g Refer 10 Notes at snd of tabie.

Approved Design Metenial - Design of SSC
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Table 3.2-1 Classification of Structures, Systems, and Components (Cont’d.)

Safety Seismic tasd M{
Component Identificat' sn Class Category Location Class '*%]
Shutdown Cooling System
Shutdown Cooling Heat Exchangers 2/3 (1) 1 KB ]
Shutdown Cooling Pumps 2 I RB 1
Shutdown Cooling Mini-Flow Heat 231 I RB 1
e
iping (27) 123 I RB/RC 1
Valves [27] 1/2/3 I RB/RC 1
Containment Spray System
Contanment Spray Pumps 2 I RB 1
Contaunment Spray Heat Exchangers 2/3 (1) I RB 1
Contanment Spray Mini-Flow Heat 23 (1) 1 RB 1
Exchanger
Spray Nozzles 2 1 RC 1
Piping [27) 2/3 1 RB/RC i
Valves (27] 2 I RB/RC 1
Chemical and Volume Control
[ ko
ive Heat Exchanger 2 I RC 1
Letdown Heat Exchanger 2/NNS [1,34) 1 RC 1
Seal Injection Heat Exchanger NNS [34) I NA 2
Purification lon Exchangers NNS [34) I NA 2
Deborm. ng lon Exchanger NNS [34] | NA 2
Volume Control Tank NNS [34) | NA 2
Chemuci | Addition Package NNS NS NA 3
Boric Acid Batching Tank NNS§ NS NA 3
Charging Pumps NNS [34) | NA 2
Dedicated Seal Injection Pump NNS [34) I NA 2
Dedicated Seal Injection Pump NNS [34] | NA 2
Suction Stabilizer/Pulsation
Dampener
Bonic Acid Makeup Pumps NNS [34) I NA 2
Reactor Makeup Water Pumps NNS NS NA 3
Bonc Acid Concentrator NNS NS NA 2
Pre-holdup lon Exchanger NNS [34) I NA 2
Charging Pump Mimi-flow Heat NNS [34) I NA 2
Exchanger
Bonc Acd Condensate lon Exchanger NNS NS NA 2
Reactor Drain Pumps NNS [34) I NA 2
Holdup Pumps NNS NS NA 3
Reactor Drain Tank NNS§ NS RC 2
Holdup Tank NNS NS YA 2
Equipment Drain Tank NNS [34) I NA 2
Reactor Makeup Water Tank NNS N§ YA 2
Gas Stnipper NNS [34) I NA 2
Punfication Filtees NNS§ [34) | NA 2

WM&W-W#M
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Table 3.2-1 Classification of Structures, Systems, and Components (Cont’d.)
Safety Setsmic Quality
Component Identification Class Category Location Class
CVCS (Cont'd.)
Reactor Draun Filter NNS [34) I NA 2
Seal Injection Fiiters NNS [34) I NA 2
Reactor Makeup Water Filter NNS NS NA 2
Bonc Acid Filter NNS [34] I NA 2
Letdown Strainer NNS [34] 1 NA 2
Pre-holdup Straner NNS |34) 1 NA 2
Boric Acid Condensaie IX Straner NNS§ NS NA 3
lon Exchanger Drain Header Strainer NNS NS NA 3
Bonc Acid Batching Strainer NNS NS NA 3
Chemical Addition Strainer NN§ NS NA 3
Bonic Acid Storage Tank [33) NNS [34] I YA 2
Bonc Aad Batching Eductor NNS§ NS NA 2
Letdown Onifices 2 I RC 1
Piping (27) 1/2/3/NNS [35] I/NS RC/NA/YA 172
Valves [27] 1/2/3/NNS [35] /NS RC/NA/YA 172
Emergency Feedwater System
Cavitating Ventun 2 I RC 1
Motor-Driven Emergency Feedwater 3 1 RB 1
Pumps
Steam-Driven Emergency Feedwater 3 I RB 1
Pumps
Emergency Feedwater Pump Turbines 3 I RB 1
Emergency Feedwater Storage Tanks 3 1 NA 1
Piping [27] 2/3 I NA/RB/RC 1
Valves (27) 2/3 | NA/RB/RC 1
Fuel Handling System
Refueling Machine NNS Il RC 2
Fuel Transfer System NNS u RC/NA 2
1. Transfer Carnage NNS Il RC/NA |
2. Upending Machine NNS I RC/NA 2
3. Hydmulic Power Unit NNS I RC/NA 2
Fuel Transfer Tube, Valve, Stand NNS I RC/NA 2
CEA Change Platform NNS Il RC 2
Long and Short Fuel Handling Tools NNS NS RC/NA 3
Upper Guide Structure Lifting Rig NNS I [11) RC 2
Core Barrel Lifting Rig NNS npgr ;: RC 2
Spent Fuel Handling Machine NNS I NA 2
New Fuel Elevator NNS§ Il NA 2
Underwater Television NNS§ NS RC/NA 3
Refueling Pool Seal NNS NS RC 2
In-Core Instrumentation and CEA NNS NS RC 3
Cutter
Extension Shaft Uncoupling Tool NNS NS RC 3
Fuel Transfer Tube Quick Closure 2 1 RC 2

Approved Design Matena/ - Design of SSC
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Table 3.2-1 Classification of Structures, Systems, and Components (Cont’d.)

MMMM-M.I&IC

Safety Seismic Quality
Component Identification Class Category Location Class
Fuel Handling System (Cont’d.)
CEA Handling Tools NNS NS RC 3
ICI Insertion and Removal Tools NNS NS§ RC 3
Spent Fuel Racks 3 I NA 1
New Fuei Racks 3 I NA 1
Condensate and Feedwater System '
Condensate Pumps NNS NS TB 2
Feedwater Pumps NNS§ NS TB 2
Feedwater Pump Controllers NNS NS B 2
Feedwater Booster Pumps NN§ NS TB 2
Startup Feedwater Pump NNS§ NS TB 2
Low Pressure Feedwater Heaters NNS§ NS B 2
High Pressure Feedwater Heaters NNS§ NS TB 2
Deaerator NNS NS B 2
Piping (13) 2/NNS I/NS TB/NA/RC/MS 1/2/3
Valves (13) 2/NNS I/NS TB/NA/ILC/MS 1/2/3
Main Condenser System
Main Condenser NNS NS T8 2
Condensate Storage System
Condensate Storage Tanks NNS NS§ YA 2
Condensate Storage Tank Recycle NNS NS SB 2
Piping NNS NS YA/SB/TB 2/3
Valves NNS NS YA/SB/TB 2/3
Condensate Cleanup System
Piping NNS NS T8 2/3
Polishers/Deruneralizers NNS NS TB 2
Resin Traps NNS NS TB 2
Valves NNS NS TB 2/3
Main Condenser Evacuation System
Vacuum Pumps NNS NS§ TB 2
Piping NNS§ NS TB 2/3
Valves NN§ NS§ ™ 2/3
Desiiineralized Water Makeup
[System (DWMS)
Demineralizer Makeup Water Pumps NNS NS SB 3
Demneralizers NNS NS SB 3
Vacuum Degasifier NNS NS SB 3
Demuneralized Water Storage Tank NNS NS YA 3
Vacuum Pumps NNS NS SB 3
Demuneralizer Recycle Pump NNS NS SB 3
Vacuum Degasifier Transfer Pumps NNS NS SB 3
Demineralized Water Transfer Pumps NNS NS SB 3
Regenerant Waste Neutralization Tank NNS NS SB 3
Pege 3.2.7
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Table 3.2-1 Classification of Structures, Systems, and Components (Cont’d.)

Safety Seismic Quality
Component Identification Class Category Location Class
Turbine Control System (Cont’d.)
Piping NNS NS 8 2
Valves NNS NS TB 2
Turbine Generator Cooling System
Hydrogen Coolers NNS NS B 2
Piping NNS NS TB 2
Valves NNS§ NS TB 2
Liquid Waste Management System
Waste Collection Tanks NNS N§ RW 2
Waste Sample Tanks NNS NS RW 2
Process Pumps NNS NS RW 2
Process Demuneralizers NNS NS RW 2
Process Filters NNS NS RW 2
Piping [27] 2/NN§ I/NS TB/NA/RW 172
RC/RB
Valves [27] 2/NNS /NS TB/NA/RW 172
RC/RB
Waste Management System -
Piping [27] - 2/NNS INS NA/RC T
Coolers/Condenser NNS NS NA -
| Guard/Charcosl Beds NNS NS NA 2
Valves [27] 2/NNS I/NS NA/RC 172
Solid Waste Mansgement System
Spent Resin Transter Pumps NNS NS NA/RW 2
Spent Resin Tanks NNS NS NA/RW 2
HIC Fil/Dewatering Head NNS NS RW 2
Resin Forwarding Pumps NNS§ NS RW 2
Dry Sohds Compactor NNS§ NS RW 2
Piping NNS NS NA/RW 2
Valves NNS NS NA/RW 2
Heater Drain _t 4 ] S
pog o NNS NS TB 230
Reheater Drain Tanks NNS NS B 2
Maousture Separator Druun Tanks NNS§ NS ™ 2
Heater Draun Tank NNS NS TB 2
Heater Dramn Pumps NNS NS TB 2
" Valves NNS NS TB 2/3
5“ and EfMuent Radiation
onitoring System (PERMS)
Gaseous Process and Effluent
Monitors
Unit Vent NNS§ NS NA 2
Waste Gas NNS NS RW 2

Approved Design Matens! - Dasign of S5C
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Table 3.2-1 Classification of Structures, Systems, and Components (Cont’d.)
Safety Seismic Quality
Component Identification Class Category Location Class
PERMS (Cont'd.)
Unit Vent Post-Accident NNS NS NA 2
Containment Purge Exhaust NNS§ NS NA 2
Condenser Air Ejector NNS NS 8 2 )
Liquid Process and Effiuent
@'odon
Component Cooling Water NNS NS NA 2
Liquid Waste Discharge NNS NS RW 2
Plant Discharge Line NNS NS RW 2
Station Service Water NNS NS CcX 2
Reactor Coolant Gross Activity NNS NS NA 2
Turbine Building Drains NNS NS TB 3
Steam Generator Blowdown NNS NS TB 2
Airborne Radiation Monitors
Containment Atmosphere 3 I NA 1
Nuclear Annex NNS NS NA 2
Radwaste Building NNS NS RW 2
Fuel Building NNS NS NA 2
Ventilation Systems Multisampler NNS NS NA 2
Control Room Intake (A&B) 3 I NA 1
Reactor Building Annulus NNS NS NA 2
Subsphere Ventilation NNS§ NS NA 2
Ares Radiation Monitors NNS NS RC/NA/RW 2
Special Purpose Ares Monitors
Main Steam Line NNS NS NA 2
Punification Filter NNS§ NS NA 2
Containment Ares High Radiation 3 I RC 1
Primary Coolant 3 | RC 1
Containment Isolation System
Piping 2 I RC/RB
Valves 2 I RC/RB
Component Cooling Water System
14 -
"npmg (27] YINNS | UNS | CXWANA 1TIms
— ey 1 1 wmc L
Heat Exchangers 3 | i
Pumps 3 | NA 1
Surge Tanks 3 I NA 1
Sump Pumps NNS NS NA 3
Chemical Addition Tank NNS NS NA 3
Heat Exchanger Buillding Sump Pumps NNS NS CX 3
T Valves 2/3/NNS /NS CX/YA'NA 1/2/3
RB/RC

Approved Design Matene! - Design of S5C
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Table 3.2-1 Classification of Structures, Systems, and Components (Cont’d.)

Safety Seismic Quality
Component Identification Class Category Location Class
Spent Fuel Pool Cooling System
Pumps 3 | NA 1
Exchangers 3 I NA 1
Piping 3/NNS UNS NA 173
Valves 3/NNS /NS NA 173
Pool Purification System
Pumps NNS NS NA 2
Straiuners NNS§ NS NA 3
Demuneralizers NNS NS NA 2
Filters NNS NS NA 2
Skimmer NNS§ NS NA K]
Piping [27) 2/3/NNS I/NS NA/RC 12
Valves (27] 2/3/NNS I/NS NA/RC 12
Primary Sempling System
Pump NNS NS NA 2
Heat Exchangers NNS NS NA 2
Sampie Vesseis NNS NS NA 2
Piping [27) 2/3/NNS /NS NA/RC 12
Valves [27] 2/3/NNS I/NS NA/RC 172
Sink NNS NS NA 3
Boronometer NNS NS NA 2
Process Radiation Monitor NNS NS NA 2
Secondary Chemistry Control
Sampling System
Heat Exchengers NNS N§ NA 2/3
Stramners NNS NS NA 2/3
Monzitors NNS NS NA 2/3
Piping [27) 2/NNS /NS NA/RC 1/3
Valves [27] 2/NNS I/NS NA/RC 1/3
| Station Service Water System | — —_— !
/’ le 1 3/NNS NS ] SP/CX 73
71 Pumps R 3 i sp 1
' Strainers 3 I Sp 1
Sump Pumps NNS NS Sp 3
. Traveling Screens 3 I YA 1
P Valves I/NNS NS SP/CX 13
Turbine Building Service Water
System
Piping NNS NS YA 2/3
Valves NNS NS YA 2/3
Pumps NNS NS YA 2
Strainers NNS NS YA 2

Approved Dasign Metena! - Dasign of SSC Page 3.2-11
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Table 3.2-1 Classification of Structures, Systems, and Components (Cont’d.)

Safety Seismic Quanlity

Component Identification Class Category Location 'Chass
(;ﬁ Building Cooling Water
Piping NNS NS TB/YA 2/3
Valves NNS NS TB/YA 23
Heat Exchangers NNS NS YA 23
Pumps NNS§ N§S T8 23
Surge Tank NNS NS TB 2/3
Chemical Addition Tank NNS§ NS 8 3
Essential Chilied Water System
Refnigeration Units 3 I NA 1
Pumps 3 I NA i
Compression Tanks 3 | NA i
Chemucal Addition Tanks NNS§ NS NA 3
Essential/Normal Heat Exchangers 3/NNS (1] I NA 1/2
Piping [27) 2/3/NNS /NS NA/RC/RB 1/2/3
Valves [27)] 2/3/NNS I/NS NA/RC/RB 1723
Strauners 3/NNS I/NS NA 173
Normal Chilled Water System [15]
Refngeration Units NNS NS NA 2
Pumps NNS NS NA 2
Compression Tanks NNS NS NA 3
Air Separators NNS NS NA 3
Chemical Addition Tanks NNS§ NS NA 3
Piping (27] 2/NNS I/NS NA/RC 173
Valves [27) 2/NNS NS NA/RC 1/3
Struners NNS§ N§ NA 3
Condenser Circulating Water System
Pumps NNS NS YA 2
Cooling Towers (mechanical portion) NNS§ N§ YA 2
Piping NNS§ NS YA/TB 2/3
Valves NNS§ NS YA/TB 2/3
Strauners NNS NS YA/TB 2
Traveling Screens NNS NS YA 2
Instrument Air System
Air Compressors NNS NS NA 2
Piping (27) 2/NNS I/NS All 1/3
Valves (27) 2/NNS I/NS§ All 173
Air Recervers NNS NS NA 3
Desiccant Air Dryers/Filters NNS NS NA 2

Approved Design Metenal - Design of SSC
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Table 3.2-1 Classification of Structures, Systems, and Components (Cont’d.)

Safety Setsmic Quality
Component Identification Class Category Location Class
Station Air System
Air Compressors NNS§ NS SB 3
Air Dryers/Filters NNS§ NS SB 3
("P ping (27) 2/NNS /NS All (Tl
] Air Receivers B S\ S— " S 3>
Valves (27] 2NNS NS All i3
Breathing Air System
Air Compressors NNS§ NS SB 3
Piping (27] 2/NNS /NS All 173
Valves [27) 2/NNS I/NS All 1/3
Air Recervers NNS§ NS SB
Ausr Dryer/Filters NNS§S NS SB
Compressed Gas Systems | | R e
{ Piping (264427 (3¢, 7] 4 2NNS | UNS | Al 413
/| High Proamre Gias Cylinders NNS NS YA 3
|| Pressure Regulators NNS NS YA 3
/ Leak Detection Systems NNS NS All 3
( Liqud Nitrogen Evaporators NNS§ NS YA 3
T Valves (27) 2/NNS NS All 173
Fire Protection System
Jockey Pump NNS§ NS FP 2
Backup Storage Tank NNS§ 1 NA 1
Fire Pumps NNS NS FP 2
Backup Fire Pump NNS I NA |
Storage T« NNS NS FB 2
ater Spray 5, “ms (Deluge and ., 2/NNS VIVNS TB/NA/RC/RB/ 172
er) Piping, v alves [16§ |27) DG/SB
Hose Systems/Standpipes | 16] [27) 2/NNS I/NS All 1/2
Portable Fire Extinguishers [16) NNS NS All 2
Extenior Distribution System
Piping NNS NS YA 2
Valves NNS§ NS YA 2
Strainers NNS NS YA 2
* AC Source/Combustion NNS§ NS YA 2
i
DG Engine Fuel Oil System [17)
Fuel Oil Storage Tanks 3 I DF 1
Recirculation Pumps NNS§ NS DF 3
Booster Pumps 3 1 DG 1
Fuel Oil Day Tanks 3 DG |

Approved Design Metens! - Design of S§C Page 3.2-13
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Table 3.2-1 Classification of Structures, Systems, and Components (Cont’d.)

Safety Seismic Quality

Component Identification Class Category Location Class
DG Engine Fuel Oil System [17)
Fuel Oil Transfer Pumps 3 1 DG 1
Struiners 3/NNS I/NS DG/YA 1/3
Filters 3/NNS I/NS DG 173
Piping 3/NNS I/NS DG/DF/YA i3
Valves 3/NNS I/NS DG/DF 173
DG Engine Cooling Water System
Circulation Pumps 3 I DG |
Keep Warm Pumps 3 I DG 1
Jacket Water Coolers 3 I DG |
Jacket Water Standpipes 3 I DG 1
Chem>cal Poi Feeders 3 I DG 1
Piping 3 I DG 1
Vaives 3 | DG I
DG Engine Starting Air System (18]
Compressors NNS NS DG 2
Aftercoolers NNS§ N§ DG 3
Moisture Separstors NNS N§ DG 3
Filter/Dryer Units NNS NS DG 3
Air Receivers 3 1 DG 1
Strainers 3/NNS I/NS DG i3
Traps NN§ NS DG 3
Filters 3/NNS I/NS DG 173
Piping 3/NNS I/NS DG 173
Valves 3/NNS I/NS DG 173
DG Engine Lube Oil System (19)
Lube Oil Sump Tanks 3 I DG I
Lube Oil Coolers 3 I DG 1
Ol Transfer NNS§ NS§ DG/YA 3
Prelube O1l Pumps 3 1 DG 1
Clean and Used Lube Oil Storage ——.
[Tanke —— NN§ NS —4— YA 3
Filters 3 I DG 1
Strauners 3/NNS I/NS DG 1/3
Piping 3/NNS /NS DG/YA 1/3
Valves 3/NNS /NS DG/YA 1/3
DG Engine Air Intake and Exhaust
System
Turbochargers 3 i DG 1
Aftercoolers 3 1 DG 1
Silencers and Air Filters 3 I DG 1
Piping 3 | DG 1

WMM-M.I”C
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Table 3.2-1 Classification of Structures, Systems, and Components (Cont’d.)

Safety Seismic Quality
Component Identification Class Category Location Class
and Floor Drainage
Reactor Building Subsphere Sump 3 I ®B 1
Pumps
Other Sump Pumps NNS§ N§ S -
Piping [27) 2/3/NNS UNS All 173
Valves [27] 2/3/NNS /NS All 1/3
Generator Building Sump
System
Sump Pumps 3 I DG 1
Piping 3/NNS I/NS DG/NA/RW 1/3
Valves 3/NNS /NS DG/NA/RW 173
T ;
Conditronin
Main Control Room Air uq-’a
[ System Cond hom
Air Mendiing Units w/Fi 3 1 NA i
Fans, Ductwork [31] 3/NNS v NA 172
Water-cooling Coils 3 | NA 1
Heating Coils 3 I NA 1
Dampers 3 I NA |
Technical Support Center Air
szm - m&houma
Air “Units w/Filters NNS it NA 2
Fans, Ductwork NNS Il NA 2
Dampers NNS | NA 2
Computer Room Air
@i-‘ wo Comd ihons
Alr Hundber§ Units wailta:’\ NNS§ o NA 2
Fans, Ductwork NNS 1 NA 2
Dampers NNS Il NA 2
Electrical Rooms and
Vital Instrumentation and
Rooms Cov\a~ Howin &
Battery Rooms)
Air Hendhaf Units w/Filters 2 I NA 1
Fans, Ductwork 3 I NA 1
Dampers 3 I NA 1
Balance of Building Air $landiiag
\—?m Conduh'omqa
Filters NNS NS NA 3
Water Cooling Coils NNS NS NA 3
Fans, Ductwork NNS NS NA 3
Dampers NNS NS NA 3

Approvert Dasign Matens/ - Design of SSC
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Table 3.2-1 Classification of Structures, Systems, and Components (Cont’d.)

Safety Seismic Quality

Component Identification Class Category Loc stion Class
Fuel Building Ventilation System
Cooling Coil NNS NS NA 3
Heating Coil, Supply NNS NS NA 3
Air Handling Unst w/Filter NNS 1 NA 2
Ductwork, Supply NNS I NA 2
Exhaust System Filter Train 3 1 NA 1
Exhaust System Fans 3 | NA 1
Exhaust System Dampers 3 | NA I
Ductwork, Exhaust 3 I NA 1
Dampers, Supply NNS 1| NA 2
Nuclear Annex Ventilation System
(20)
Supplyu NNS n NA 2
Ductwork, Supply NNS I NA 2
Cooling Coils NNS 1l NA 3
Particulate Exhaust Filter Units NNS§ I NA 2
Fans, Ductwork NNS§ I NA 2
Dampers NNS I NA 2
Radwaste Building Ventilation
System
Supply Air Handling Usats NNS N§ RW 2
Cooling Coils NNS§ NS RW 3
Exhaust Filter Units NNS NS RW 2
Fans NNS NS RW 2
Ductwork NNS NS RW/NA 2
Dampers NNS NS RW 2
Reactor Building Subsphere
&uﬂhﬁm System
Individual Cooling Unuts 3/NNS vn RB 172
Exhaust Fans 3 I NA 1
Cooling Coils and Heating Couls 3 I NA 1
Exhsust System Filter Traun 3 1 NA 1
Ductwork, Exhaust 3 I NA/RB i
Supply Fans NNS§ 1] NA 2
Supply Air Handling Unats NNS | NA 2
Ductwork, Supply NNS il NA/RB 2
Dampers, Exhaust 3 | NA I
Dampers, Supply NNS§ ] NA 2
Dieses "uilding Ventilution System
Space Heater 3 I DG 1
Emergency/Normal Fans 3/NNS i DG 172
Ductwork 3/NNS I DG 172
Dampers 3I/NNS /1 DG 172
Filter, Normal Supply NNS NS DG 2

Approved Design Merene! - Destgn of SSC (1 1095) Page 3.2-76
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Table 3.2-1 Classification of Structures, Systems, and Components (Cont’d.)

Safety Seismic Quality
Component Identification Class Category Location Class
Annulus Ventilation System
Filter Trains 3 i NA 1
Fans 3 | NA 1
Dampers 3 1 NA 1
Ductwork 3 I NA/RB 1
Containment Purge Ventilation
E:unCoolm.' Caoil NNS NS NA 3
Heating Coil NNS NS NA 3
Supply and Exhaust Fans NNS n NA 2
Valves [27) 2/NNS Vi NA/RC 1/2
Fiker Trains _ <~ NNS (28] I NA 2
Ductwork [27] {30] 2/NNS v NA/RC 172
fcm Cooling and Ventilation
ystem
Contaunment Cooling Subsystem NNS ] RC 2
Control Element Drive Mechanism
Cooling Subsystem NNS Il RC 2
! Air Cleanup System NNS Il RC 2
Cavity Cooling Subsystem NNS ] RC 2
Ductwork NNS§ ] RC 2
Dampers NNS n RC 2
Turbine Building Ventilation System
Fans ~
Dampers — NNS NS TB 4
Exhausters NNS NS TH 3
Ductwork ey NNS NS B 3
. NNS§ NS TB 3
Station Service Water Pump
Lﬁ'nuun Ventilation System
Fans 3 I SP 1
Dampers 3 1 sP 1
Ductwork 3 I sp 1
Component Cooling Weter Heat
Structure(s) Ventilation
_Systems
Fans NNS I CX 3
Dampers NNS 1l CcX 3
Space Heaters NNS n CX 3
Ductwork CcX 3

Page 3.2.17
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Table 3.2-1 Classification of Structures, Systems, and Components (Cont’d.)

Safety Seismic Quality
Component Identification Class Category Location Class
Main Steam Supply Sysem 7. o3 * J
(Piping [21) ____——7 3
Steam Generator to MSIV's 2 1 RC/MS 1
% NNS NS MS/NA/TB 3
ves ll"‘u e ww LY
Sefety Valves —————0 14 2 I MS 1
MSIV's, MSIV Bypass Valves 2 | MS$ 1
Atmospheric Dump Valves 2 I MS 1
Vaives 2/NNS I/NS NA/MS/TB 173
Containment llyﬂrqm Recombiner
ek SRR PR RN &Y o
] Pipng 27] 2l v | NARC i i
/ Hydrogen Recombiners 2 | NA i
Hydrogen Analyzers 2 | NA 1
. Hydrogen Recombiner Control Panel 3 I NA 1
Valves [27] 2 I NA/RC 1
Steam Generator Blowdown System
(22) EESEEE Sl det s s SEESESTRI. S
] Pipung (27] 2/NNS UNS | RCTBMS | 12
. Flash Tank NNS NS T8 2
! Heat Exchanger NNS NS B 2
Filter NNS NS TB 2
v Demuneralizers NNS NS TB 2
Valves [27] 2/NSS I/NS RC/TB/MS 172
Steam Generator Wet Layup
Recirculation System [22]
Piping (27 2/MNS I/NS RC/TB/MS 1/3
Valves (27) 2/NSS I/NS RC/TB/MS 1/3
Hydrogen Mitigation System
Hydrogen Igniters NNS I RC 2
Potable and Sanitary Water Systems NNS NS YA 3
Instrumentation and Control Systems
Plant Protection System (PPS)
The PPS includes the elecincal and
mechanical devices and circurtry
(from sensors to actuation device
mput termunals) involved n
generating the signals associated
with the two protective functions
defined below:
Approved Dasign Matens! - Design of S8C Poge 3.2-18
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Table 3.2-1 Classification of Structures, Systems, and Components (Cont’d.)

Safety Seismic Quaiity
Component Identification Class Category Location Class
Instrumentation and Control Systems
(Cont'd.)
Reactor Protective System (RPS) 3 I NA/RC 1
That portiom of the PPS which
penerstes signals that actuate reactor
trip
Engineered Safety Features 3 | NA/RC i
Actuation System (ESF)
That portion of the PPS which
generates signals that actuaste
engweered safety features
Safe Shutdown Systems 3 1 DG/NA/CX |
The safe shutdow systems include SP/MS/
those systems required to securs and RB/RC
maintain the reactor in a safe
shutdown condition
All other systems required for safety 3 | NA/DG/CX i
SP/MS/
RB/RC
pment required to comply with NNS 2 -NA/RC
FR50.62 NNS NS All « 2
Equipment specified in Section -~ — | .~ NNS NS All - 2/3
%.40‘ ANSI/ANS-51.1 [/~ 8 = ~ 1 NA — Q.. 213
rol systems not required for safety NNS i} NA 1
Control Room Panels (safety-related) - ] 1
Control Room Panels (other) -
rument valves and piping
downstream of Safety Class 2 or 3
root valves (For safety-reiated
{instr aments)
Piping, tubing, and fittings 2/3 1 All 1
Instrument valves NNS§ NS All 3
Electric Systems
Class 1E AC Equipment (includes
associated transformers, protective
relays, instrumentition and control
devices
4.16 kV Buses 3 1 NA 1
480V Load Centers 3 I NA 1
480V Motor Control Centers 3 | NA/CX/DG/SP
Class 1E DC Equipment
125V Station Battenies and Racks 3 I NA 1

Approved Design Matens/ - Design of SSC
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Table 3.2-1 Classification of Structures, Systems, and Components (Cont’d.)

Contro/ Document

Safety Seismic Quality
Component Identification Class Category Location Class
Electric Systems (Cont'd.)
Battery Chargers 3 I NA 1
125V Switchgear and Distribution 3 I NA 1
5
120V Vital AC System Equipment *“"‘\_
verters — I NA 1
120V Distnibution Panels 3 I NA I
Cables for Class 1E
ystems
lZSV DC Cables (including cable 3 I NA 1
connectors, and terminal
Lhk!cko)
5 kV Power Cables (including cable 3 1 NA/DG/CX/ 1
mn’cu. connectors, and terminal Sp
[blocks)
600V Power Cables (including cable 3 I NA/DG/CX/
ices, connectors, and terminal SP/MS/
blocks) RB/RC
Control and Instrumentation Cables 3 I DG/CX/NA 1
r(—mcludmg cable sphices, connectors, SP/MS/RB
land terminal blocks)
Conduit and cable trays and their 3 I DG/CX/NA/ 1
F-Bppom containing Class |E cables SP/MS/RB
v 'and those whose failure during & RC
| seismic event may damage other
safety-related items
Miscellaneous Class 1E Electrical
Sylluns
Containment building electrical 3 | RC 1
ration assembiies
Noo-Class 1E Electrical Systems NNS IUNS All 23
Instrumention and Display Systems not NNS NS All 2/3
(rSquired for safety [32]
o 4-Slructures \
Reactor Building < *rvc e
Containment Shield Building 3 I RB 1
Steel Containment Vessel 2 I RB 1
Internal Structure 3 I RC 1
Equipment Hatch 2 | RC 1
Personnel Airlocks 2 I RC 1
Subsphere (Including Containment 3 [ RB 1
Support Dish)

MMMM-MOI”C

E 115
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Table 3.2-1 Classification of Structures, Systems, and Compoenents (Cont’d.)

Safety Seismic Quality
Component identification Class Category Location Class
Nuclear Annex S+rvcture
Control Area 3 | NA 1
EFW Tank/Main Steam Valve House 3 | NA |
Area
Emergency Diesel Generstor Areas 3 I NA 1
CVCS/Muintenance Ares 3 1 NA 1
Fuel Handling Area 3 1l NA 1
( er  Slroctuves T Bele
“| Unit Vem NNS§ Il NA/RB 2
Turbine Building NNS I B 2
Radwaste Buiiding [28] NNS 1 RW 2
Station Service Water Pump/Intake 3 | SP 1
Structure
Component Cooling Water Heat 3 | CX/YD 1
Exchanger Structures and Pipe
Tunnels
Diesel Fuel Storage Structure 3 I DF .
Station Services Building/ Auxiliary NNS NS SB 3
EB:oilcr Structure
Administration Building NNS§ NS ADB 3
Warehouse NNS NS WH 3
Fire House NNS§S N§ FP 3
{' ¢ ‘D-‘ncpsu")LpI:n )
\ Dike (Holdup, Bonc Acid Storage and NNS Il YA 2
\ Reactor Makeup Water Tanks) [28]
} ke (Condensate Storage Tank) [28] ~—4-
| — NNS 1l YA 2
Q Alternate AC Source/ Combustion NNS§ NS YA 2
¢ |[Turbine-Generator Structure and Fuel
(_ | Lyunk
Cranes
Polar Crane nNNS | RC 2
Cask Handling Host NNS I NA 2
New Fuel Handling Hosst NNS | NA 2
(/Cmnp(mcnl Supports (23] i< 1/2/3/NNS I/N§ All 1/2/3
Approved Design Matanal - Design of SSC Poge 3.2.21
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w
. Design Condition
The T, load is not included in the combination because thermal loads are considered as secondary

i stresses. The ASME Code does not require an analysis of secondary stresses for the Design

- condition. ,
cana Rg

The pipe reaction R:‘loads on the steel containment are eliminated as described in the System
80+ design by the use of bellows and/or guard pipesamecominmentpenetmiomwherepipe
reactions would exist.
The reduced load combination is:
D+L+P,

. Service Conditions
Service Level A:
Pipereactiomk,andk,meliminaedlsdescﬁbedinthebesignoombinnion.
The stresses resulting from the operating temperature and pressure loads, T, and P,, are
enveloped by the accident temperature and pressure loads and therefore are not analyzed
separately.

The primary membrane stress evaluation for Service Leval A is the same as the Design
Condition.

When evaluating secondary stress effects, the reduced load combination is:
D+L+T,+P,

Service Level C:

Pipe reactions R, and R, are eliminated as described in the Design combination.

The stresses resulting from the operating pressure loads, P,, are enveloped by the accident
pressure loads and therefore are not analyzed separately .

The T, and T, loads are not included in the combination because thermal loads are considered
as secondary stresses as described in the Design combination. The ASME code does noi require
an analysis of secondary stresses for Service Level C.

The reduced Service Level C loads are the same as the reduced Service Level D loads. The
ASME Service Level D allowable stresses are lower than the Service Level C allowable stresses:
therefore, the analysis is performed for the reduced Service Level D loading combination and
compared with the lower allowable stresses of Service Level D
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10.4.2.2 Design Requirement.

The Crane Wall provides supports for the polar crane and protects the steel containment vessel from
internal missiles. In addition to providing biological shielding for the coolant loop and equipment, the
Crane Wall also provides strctural support for pipe supports/restraints and platforms at various levels.

The design shall address the vertical alignment of the Crane Wall with the corresponding structure below
the Containment Vessel and provides special construction tolerances, as necessary, to ensure potential
misalignment is appropriately considered. The design also considers potential differential basemat
settlement and the e*fect on the Crane Wall alignment.

10.4.2.5 Design Loads (Reference Section 3.8.3.3)
Crene Laft
Refer to Table 3.8A-1 for additional loads that are applicable to the L e el
1043  Refueling Cavity
10.4.3.1 Description
The Refueling Cavity is the reinforced concrete enclosure that provides a pool filled with borated water

above the reactor vessel to facilitate the fuel handling operation without exceeding the acceptable level
of radiation inside the Containment Vessel. The Refueling Cavity has the following sub-compartments.

. Storage Area for Upper Guide Structure
. Storage area for Core Support Barrel
. Refueling Canal

The Reactor Vessel flange is sealed to the bottom of the Refueling Cavity to prevent leakage of refueling
water into the reactor cavity. The Fuel Transfer Tube connects the Refueling Cavity to the Spent Fuel
Pool. The shield walls that form the Refueling Cavity are a minimum of six feet thick.

10.4.3.2 Design Requirements

The Refueling Cavity walls and floor shall be covered with stainless steel plate for leak tightness and for
contamination and corrosion control.

10.4.3.3 Design Loads (Reference Section 3.8 1.3)

Refer to Table 3 8A-1 for additional design loads that are applicable to the Refueling Cavity.

10.4.4  Operating Floor

10.4.4.1 Description

The Operating Floor at El. 146'0" provides access for operating personnel functions and provides
biological shielding. Inside the Crane Wall, the operating floor is a reinforced concrete slab with a

covered hatch that is aligned with hatches in the two lower floors. Outside the Crane Wall, the Operating
Floor consists of steel grating.

Approved Dasign Metans! - Design of $5C /c/,‘)g) Page 3 8A-36
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Table 3.9-10 Loading Combinations for ASME Section III Class 1 Piping

Service Level Loading Combination
Design Design Pressure, Weight, Other Sustained
Mechamical Loads
Level A Level A Transients, Weight, Operating Pressure,

Thermal Expansion, Anchor Movements, Other
Mechanical Loads, Dynamic Fluid Loads

Level B Level B Transients, Weight, Coincident Pressure,
Thermal Expansion, A xchor Movements, Safe
[iShusdown Earthquake,'])') Other Mechanical
Loads, Dynamic Fluid Loads

Level C Meximum Pressure, Other Mechanical Loads,
Weight, Dynamic Fluid Loads
Level D Maximum Pressure, Other Mechamcal Loads,

Weight, Safe Shutdown Earthquake, Pipe Break
Loads, Dynamuic Fluid Loads, [[SSE SAMS (Full
Range) Thermal TAMS,? Thermal Expansion®]}!

Notes: The dvnamic loads are combined by the square root of the sum of the squares.
I11. Alternauvely, a lower level of SSE motion may be used in accordance with Seztion 3.7.3.2.
2. Loading combination for Eq. 12a of Reference 50.

3. Loading combination for Eq. 10; primary plus secondary stress producing load.]]'")

Table 3.9-11 Loading Combinations for ASME Section IIl Classes 2 and 3 Piping

Service Level Loading Combination
Design Design Pressure, Weight
Level A & B Operating Pressure, Weight, Other Occasional Loads
(DFL, Wind) Thermal Expansion, Anchor
Movements
Level C Maximum Pressure, Weight, Other Occasional Loads
(DFL, Tornado)
Level D Maximum Pressure, Weight, DFL, Safe Shutdown
Earthquake, Pipe Break, ([Anchor Movements',
Thermal Expansion’|]'

Notes: Dynamuc fluid loads (DFL) are occasional loads such as safety/relief valve thrust, steam hammer, water
hammer, or loads associated with plant upset or faulted condition as applicable.

lil.  Loading Combination for Eq. 10b of Reference 50.1@_/ (4]

NRC Staff approval is required prior to implementing a change in this information; see DCD Introduction
Section 3.5,

Approved Design Matenas! - Deswgn of SSC L / Page 3.987
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1.5 Analysis Tecchniques

1.5.1 Model Boundaries

Piping models ideally run from anchor to anchor (equipmeni nozzle, or penetration). Where this is not
feasible, the piping is separated by decoupling, overlapping, isolation, or in-line anchors as described in
the following subsections to form more manageable models for analysis. Where the piping cannot be
separated to form smaller analysis models by these methods, the use of an intermediate anchor is
considered in order to separate models, subject to the considerations of Section 1.5.5 of this appendix.

1.5.2 Decoupling
1.5.2.1 General

Small branch lines are allowed to be decoupled from larger run piping regardless of seismic classification
In some instances, decoupling is also applied for in-line pipe size changes (such as at a reducer or
recucing insert). In the description in Section 1.5.2.2, the smaller line is defined as the "branch” and
the larger line 1s defined as the "run". To meet decoupling criteria, piping meets the size or moment
of inertia ratios as detailed in the following paragraphs. For decoupling criteria to be meaningful, the
branch line must be designed flexible enough to absorb the anchor motions of the run pipe. Therefore,
the branch line flexibility is maintained by avoiding placement of branch line supports close to the run
pipe

1)»[*)‘ < 0.33, or

/1, < 0.04,]]

where

D, Branch nominal pipe size

D, ‘ Run nominal pipe size

I, Branch moment of inertia

1, Run moment of inertia g

(|An appropriate stress intensity factor (SIF) is included on the branch and main run lines at the point
where the piping is decoupled. Mass effects of the branch line are considered in the analysis of the run
line. The branch point is considered as an anchor in the analysis of the branch pipe.|]' Thermal and
seismic anchor movement analyses of the decoupled branch lines are performed with the thermal, seismic

inertial, seismic anchor movement (SAM), or pipe break movements of the larger pipe header applied
NRC Staff approval 1s required pnor to implementing & change in this information; see DCD Introduction

Section 3.5

Approved Design Matena/  Dasign of S5C 7 . : ‘ . h P.rpor:i 9A.14
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{9 as anchor dis ments and/or rotations to the smaller branch line wherever these movements are
/ significant. L inertia effects of the run pipe on branch pipe are considered, where significant.])'

Piping is also decoupled at flexible hose wherever each interfacing analysis considers the flexible hose
weight and significant stiffness, and wherever the flexible hose qualifies for the net end displacements
of the interfacing analysis problems. Analysis results of the interfacing problems are not combined. The
flexible hose is not allowed to experience loads beyond those recommended by the manufacturer.

Also refer to Section 3.7.2.3.3 for general decoupling criteria.

1.52.3 Seismic to Non-seismic Decoupling Criteria

Two methods for designing the region of a seismic/non-seismic piping interface are as follows:

1. Use of structural anchors for isolation

Structural isolation anchors provide an effective means of protecting seismic piping from the
seismic response of non-seismically designed piping. Anchors are designed assuming that a
plastic hinge forms at the interface with non-seismic piping.

- Use of isolation restraints

Piping restraints are utilized to isolate the seismic response of nor-seismically designed piping
from seismically designed piping. Isolation restraints are designed as follows:

. Two restraints located in each of the three orthogonal directions are used to isolate the
seismically caused pipe moments, and forces from the non-seismic piping to the seismic
piping.

. An isolation restraint is designed for anticipated seismic loads including the additional
loads resulting from the potential failure of the non-seismic piping and pipe supports.

L] The stress allowables given in ASME Section III NF for Level D loadings are used for
qualification of seismic loads.

1.5.2  Overlapping
1.5.3.1 General

Overlapping is used to separate seismically analyzed piping problems. Isolation of non-seismic piping
from seismic piping is addressed in Section 1.5.2.3 of this appendix.

Seismic piping that cannot be separated by decoupling as described in Section 1.5.2 of this appendix may
be separated using an overlap region. Where an overlap region is used, an adequate number of rigid
restraints and bends in three directions to prevent the transmission of motion due to seismic excitation
from one end to the other is included. The following criteria is used for applying overlapping:

NRC Staff approval is required pnor to implementing & change in this information; see DCD Introduction
Section 3.5.

Approved Design Metenial - Design of S8C C.‘/q%) Page 3. 8A-156
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3.11 Environmental Design of Mechanical and Electrical Equipment

The design criteria with respect to environmental effects on the electrical and mechanical equipment of
the Reactor Protective System and the Engineered Safety Feature systems to ensure acceptable
performance in all environments (normal and accident) depend upon equipment location and function.
Such equipment is qualified to meet its performance requirements under the environmental and operating
conditions in which i. will be required to function and for the length of time for which its function is
required. As far as practical, equipment for these systems is located outside the containment building
in a mild environment. If this is not practical, the equipment is qualified for the environment in which
it is required to operate.

. For operation under normal conditions the systems are designed and qualified to remain
functional after exposures to the following ranges of environmental conditions:

» Temperature ranges given in Appendix 3.11A.

2. Relative humidity ranges given in Appendix 3.11A.

3. Pressure ranges given in Appendix 3.11A.

4 Expected integrated radiation exposures for 60 years given in Appendix 3.11A.

. In addition to the normal environment, the mechanical and electrical components required to
mitigate the consequences of a design basis accident (DBA) or to attain a safe shutdown of the
reactor are designed to remain functional after exposure to the environment anticipated following
the specific DBA which they are intended to mitigate. Anticipated environmental conditions and
requirements are listed below.

1. The temperature, pressure, and humidity ranges following the design basis accidents such
as the loss of coolant accident (LOCA), the main steam line break (MSLB) or "worst
case” combined (LOCA & MSLB) are indicated in Appendix 3.11A.

2. The time integrated “worst case” post-accident radiation doses are indicated in Appendix
3.11A. Equipment will be designed for the types and levels of external radiation
associated with normal operation plus the external radiation associated with the limiting
design basis accident (DBA) for which it provides a safety function and for the length of
time both during and after the accident for which it is required to be functional. If
more than one type of radiation is significant, each type may be considered separately .

al
[[The COL applicant will make the specific details of the plant specific environment qualification program
available for NRC evaluation. This includes a detailed maintenance/surveillance program and
documentation of test reports and analyses.])’

3.11.1 Equipment Identification and Environmental Conditions

Appendix 3.11B lists the equipment required to mitigate a DBA or to attain a safe shutdown. Specific
equipment for each system is discussed in the appropriate section of the Safety Analysis Report as

COL nformation item: see DCD Introduction Section 3.2.

Approves Design Metenasl - Dasign of SSC (1/93) Poge 3.11-1
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Table 3.11A-1 Environmental Data

Environmental Parameters’? Range and Duration
Containment Vessel - Category A-1 (LOCA)

Temperature, °F Figure 3.11A-1A

Pressure, psig Figure 3.11A-1B

Relative Humdity, % Saturated/ Superheated
Steam/Air Mixture

Radiation, 60 Yr. TID Rads plus LOCA, I'*4 < 4.3 x 10’ Gamms
< 3.5 x 10* Beta

Chemicel Spray 4,400 ppm Boron as H,BO,
pH of 7.0-8.5 after 4 hours

using Tnsodium phosphate

Containment Vessel - Category A-2 (MSLB)

Temperature, °F Figure 3.11A-30 0-30 mun.
Figure 3.11A-1A after 30 mun.

Pressure, psig Figure 3.11A-1B

Relative Humudity, % Saturated/Superheated
Steam/Air Mixture

Radiation, 60 Yr. TID Rads'* < 3.1 x 10° Gamma

Chemical Spray 4,400 ppm Boron as H,;BO,

pH of 7.0-8.5 after 4 hours
using Trisodium phosphate

Containment Annulus - Category A-3 (Post DBA)

Temperature, °F Figure 3.11A-2
Pressure, psig atmospheric, continuous
Relative Humudity, % Saturated/Superheated
Steamn/Air Mixture
Radiation, 60 Yr. TID Rads Plus LOCA' 3 x 10° Gamma
4 x 10° Bets
Chemical Spray N/A
Containment Vessel - Category B (Normal)
Temperature, °F 60-110, continuous
Pressure, psig atmospheric, continuous
Relative Humudity, % 20-90, continuous
Radiation, 60 Yr. TID Rads™ < 3 x 10° Gamma
Chemical Spray N/A
Nuclear Annex/Subsphere - Category C (Normal)
Temperature, °F 55-104, continuous
Pressure, psig atmospheric, continuous
Relative Humudity, % 20-90, continuous

Approved Design Matanal/ - Design of 88C (| /Q:)) Pege 3. 11A-2
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3 Inconel 625
. Swelling

Available information indicates that Inconel 625 is highly resistant (o rad.ation swelling.
Exposure of Inconel 625 to a fluence of 3 x 102 nvt (E>0.1 MeV) at a temperature of
400°C (725°F) showed no visible cavities in metallographic examinations (Reference 52)
so that swelling, if any, would be very minor. Direct measurements made after exposure
of Inconel 625 to a fluence 5 x 102 nvt (E> 0.1 MeV) at LMFBR conditions showed no
evidence of swelling (Reference 53). Further exposure to 6 x 102 nvt (E> 0.1 MeV)
at 500°C (932°F) showed essentially no swelling as measured by immersion density, but
did show small cavities. Thus, Inconel 625 is not expected to swell below fluences of
3 x 102 vt (E> | MeV).
2. Ductility w
The ductility of Inconel 625 decreases after irradiation. Extrapolation of lower fluence
datz on Inconel 625 and 500 indicates that the values of uniform and total elongation
of Inconel 625 after | x 10® nvt (E> | MeV) are 3 and 6%, respectively.

3 Strength

The value of yield strength for Inconel 625 increases after irradiation in the manner
typical of metals. However, no credit is taken for increases in yield strength in the
design analyses above the value initially specified.

42.1.5 Surveillance Program
42.1.5.1 Requirements for Surveillance and Testing of Irradiated Fuel Rods

High burnup performance experience, as described in Section 4.2.3, has provided evidence that the fuel
will perform satisfactorily under the design conditions. Two irradiation programs were developed for
fuel performance surveillarce in Arkansas Nuclezr One-Unit 2 (ANO-2). The fuel rods in these 16x16
fuel assemblies are similar to those in the System 80 design.

The first fuel performance program in ANO-2 has been completed. This program followed six standard
assemblies through three irradiation cycles. Each assembly contained pre-characterized fuel rods which
were examined during refueling shutdowns. The results of the program demonstrated that the fuel
assemblies performed reliably through averaged burnups of 37.2 GWd/MTU. Zircaloy oxide thicknesses,
fuel rod growth and bowing, and assembly dimensional stability were consistent with initial predictions
(Reference 54).

The second program at ANO-2 irradiated two fuel assemblies containing both standard and advanced
design fuel rods to extended burnups. Both assemblies were extensively pre-characterized. One assembly
was irradiated for three reactor cycles and reached an assembly-averaged burnup of 33 GWd/MTU. A
second assembly was exposed to 5 cycles and reached an assembly-averaged burnup of 52 GWd/MTU
(Reference 55). Both assemblies were examined after each reactor cycie. Visual and destructive hot cell
examinations, oxide thickness measurements, and other dimensional measurements result in the conclusion
that the performance of the fuel has been satisfactory, Reteence §) _

Approved Deswgn Maetens/ - Resctor (s 9‘/‘\ Pege 4.2-28



. Fue! Surveillance Programs

C-E has conducted a nymber of fuel surveillance programs on fuel in operaiing plants. <essfasy
—M fuel inspection programs of varying detail have been performed
by C-E (see Table 4.2-3). A large number of assemblies have been visually examined, and
dimensional measurements have been obtained on a large number of these assemblies. Fuel
bundie disassembly operations have been conducted either to obtain information on particular
performance aspects or as part of test assembly surveillance programs. A listing of these
programs and & summary of the results is provided in Reference 70. The resuits of the C-E
poolside inspection program have been used to verify fuel assembly operation and provide data
in support of design. A poolside fuel surveillance program ebeimg conducted at Palo Verde-|
for C-E's System B0 fuel (see Section 4.2.1.5.1). has been

[[The COL applicant will perform on-line fuel failure monitoring and post-irradiation surveillance
to detect anomalies.]|?

4.2.3.2.11 Temperature Transient Effects Analysis
4.2.3.2.11.1 Waterlogged Fuel

The potential for a fuel rod to become waterlogged during normal operation is discussed in Section
4.2.3.2.9. Inthe event that a fuel rod does become waterlogged at low or zero power, it is possible that
a subsequent power increase could cause a buildup of hydrostatic pressure. It is unlikely that the pressure
would build up to a level that could cause cladding rupture because a fuel pin with the potential for
rupture requires the combination of 2 very smail defect together with a long period of operation at low
Or Zero power.

space
Tests 1:?:‘{ have been conducted using intentionally wateriogged fuel pins (capsule drive core at
SPER ferences 7] and 72) showed that the resulting failures did eject some fuel material from the
rod and greatly deformed the test specimens. However, these test rods were completely sealed, and the
transient rates used were several orders of magnitude greater than those allowed in normal operation.

In those instances where wateriogged fuel rods have been observed in commercial reactors, it has not
been clear that waterlogging was the cause, and not just the result, of associated cladding failures; and
C-E has not observed and is not aware of any case in which material was expelled from waterlogged fuel
rods or in which the fuel cladding was significantly deformed in a normal power reactor.

It is therefore concluded that the effect of normal power transients on waterlogged fuel rods is not likely
to result in cladding rupture and even if rupture does occur it will not produce the sort of postulated burst
failures which would expel fuel material or damage adjacent fuel rods or fuel assembly structural
components.

4.2.3.2.11.2 Intact Fuel

The thermal effects of anticipated operational occurrences on fuel rod integrity are discussed in the
following paragraphs.

COL information item; see DCD Introduction Section 3.2.
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Table 4.2-3 C-E Poolside Fuel lmpectkﬁn Program Summary (Reference 70)
LoN¥EY

Shutdovn |~ -
Reactor Date/Cycle Inspection Program Scope''!
Palisades 1973/1A VE, GS, CS
Maine Yankee 1974/1 VE, §, SRE, C§
1975/1A VE, §
19772 VE, SRE
1980/4 VE, §, SRE
1987/9 VE, UT, SRE
Ft. Calhoun 1975/1 VE
1975/2 VE, C8
1977/3 VE
1978/4 VE, DM on DOE Test Bundles
1980/5 VE, DM on DOE Test Bundles
1981/6 VE, DM and SRE on DOE Test Bundies
1982/7 VE, DM and SRE on DOE Test Bundies
St. Lucie-1 1976/1 VE, SRE

1978/1A VE

1985/6 VE, UT, SRE
1987/7 VE, UT, SRE

Calvert Cliffs-1 1976/1 VE, SRE on C-E/EPRI Test Bundles
19782 VE, SRE on C-E/EPRI Test Bundles
197973 VE, DM SRE on C-E/EPR] Test Bundles
1980/4 VE. DM SRE on C-E/EPRI Test Bundles
1982/5 VE, SRE on C-E/EPRI and C-E/BG&E Test Bundles
1983/6 VE, DM
1985/7 VE, DM, SRE on C-E/BG&E Test Bundies
1986/8 VE, DM, UT, SRE on C-E/Fﬂ&.E Test Bundles
1988/9 VE, UT, SRE -

Calvert Cliffs-2 1984/5 VE, DM, S, SRE

_ 1987/7 VE, UT, SRE
1989/8 VE, UT, SRE

Approved Design Merenasl - Resctor Prgs 4.2-76
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Table 4.2-3 C-E Poolside Fuel Inspection Program Summary (Reference 70) (Cont’d.)

Shutdown
Reactor Date/Cycle Inspection Program Scope''’
Yankee Rowe 1987/18 VE, UT, SRE
Millstone-2 197771 VE
1982/4 VE
St. Lucie-2 1987/3 VE, UT
1989/4 VE, UT, SRE
ANO-2 1981/1 VE, DM, SRE on C-E/EPRI Test Bundles
1982/2 VE, DM
1983/3 VE, DM, SRE on C-E/EPRlees
1985/4 VE, DM, SRE on eﬁl&‘hﬂ Bundlies
1986/5 VE, DM, UT
isyg/e | VE, UM, SRE on 1OF Test Bundles
San Onofre-2 1984/1 VE, DM
1985/2 VE, DM
1987/3 VE, UT, GS, SRE
1989/4 VE, UT, SRE, DM
San Onofre-3 1985/1 VE, UT
1988/3 VE, UT, SRE
Palo Verde-| 1987/1 VE, DM
1989/2 VE, DM
Palo Verde-2 1988/1 VE, DM
Waterford-3 1988/1-2 VE, UT, SRE
i VE Visual Examunation
GS Gamma-Scanning
CS Crud Sampling
S Sipping
UT  Ultrasomic Testing
SRE Disassembly and Single Rod Examinations
DM Dimensional Measurements

Approved Design Metena! - Reactor
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5.2  Integrity of Reactor Coolant Pressure Boundary

This section discusses the measures employed to provide and maintain the integrity of the Reactor Coolant
Pressure Boundary (RCPB) throughout the facility's design lifetime. The RCPB is defined in accordance
with ANSI/ANS 51.1-1983. Included are all pressure containing components such as pressure vessels,
piping, pumps, and valves which are:

1. Part of the Reactor Coolant System, or
2. Connected to the Reactor Coolant System, up to and including the following:
. The outermost containment isolation valve in piping which penetrates the containment;

L] The second of two valves normally closed during reactor operation in piping which does
not penetrate the containment.

5.2.1 Compliance with Codes and Code Cases
5.2.1.1 Compliance with 10 CFR 50.55a

The codes and component classifications are listed in Table 5.2-1 and are in accordance with the
provisions of 10 CFR 50.55a. The ASME Code Edition and Addenda used in the design and construction
of the reactor coclant pressure boundary components are specified in Table 1.8-6 and discussed in Section
1.8. [[If ASME Code Editions and Addenda other than those specified in Table 1.8-6 and Section 1.8
are used they will be identified to the Commission by the COL applicant and shall have been endorsed
by 10 CFR 50.55a.]}'

$2.12 Applicable Code Cases

Reactor Coolant Pressure Boundary components are fabricated in accordance with the ASME Code,
Section III. |

The applicable ASME Code cases ﬁs/ted in Table 1.8-7 are utilized in the plant design and manufacturing.
[[If code cases other than those specified in Table 1.8-7 are used they will be identified to the
Commission by the COL applicant and shall have been endorsed by Regulatory Guides 1.84, 1.85 or
1.147 as applicable.]]” Code cases not endorsed by the above Regulatory Guides may be used with
specific authorization from the Commission under 10 CFR 50.55a.

§.2.2 Overpressure Protection

§22.1 Design Bases

Appendix 5A presents the design bases for sizing the overpressurization protection system. The loss of
load transient which is used to size the primary safety valves is not intended to be used as a design
transient for any other NSSS equipment.

' Col information item; see DCD Introduction Section 3.2.

Apperoved Dasign Matens! - RCS and Connected Systems (3255 Pege 6.2-1



A surface examination of all exposed surfaces and 100% volumetric examination by ultrasonic
methods will be conducted at about ten-year inuernlsdnrinxthephmnhmdowncoincidingwim
the in-service inspection schedule as required by the ASME Code, Section X1.

Each flywheel will receive a preservice baseline inspection incorporating the methods defined
above for an inservice inspect.on. Euminntionpmwdummdamptmmmhwﬂlbein
accordance with the ASME Code Section TII.

54.1.2 Description

Table 5.4.1-1 lists the principal parameters of the reactor coolant pumps and Figure 5.4.1-1 depicts the
arrangement of the pump and motor. Reactor coolant pump supports are discussed in Section 5.4.14.
The pump piping and instrument diagram is given in Figure 5.1.2-2.

mfowmmorwolMpumplmvenicd.mmemmmmon.hoﬁmnﬂldhehm, motor-
driven centrifugal pumps. mpunlpimpellenssplinedmdlockadtoium. Pump shaft alignment
ismaimainedbylwwlubriwedradhlbearingwithinmepumpmdbyndialmdmmstburmzl
located in the motor stand Thepumpmdmoﬁorshaﬁsmdmctlymmctedbywoupling.

The shaft seal assembly consists of two face-type, mechanica! seals in series, with controlled leakage
bypass to provide the same pressure differential across each seal. The seal assembly is designed for 2500
puidiffmnmlmdtoreduoemelenhgepresmrefromkuamCoolmSymmpmmwmevolm
control tank pressure. Amhﬂ,fmw.low-prmmkudnmempisdedmdwww
synemopemin;preuurewhenthepumpsmnompeminz, The leakage past the second pressure seal
and the controlled leakage is piped to the volume control tank in the Chemical and Volume Control
System. Leakage past the low-pressure vapor seal is collected and piped to the reactor drain tank.

‘!‘betempermreofmewwmmeuduumblyismﬁmimdwithinacupublelimhsbyzm-eoolod
heat exchapver. Water is also injectedintome:ealmﬁommexmmﬂsedinjectionsym. The
Pt “T,‘performmnfmeshnﬁwdsymmismoniwredbypreuumandwnmermmingdevimintheual
ALAME system. The seal assembly can be replaced without draining the purmp casing or removing the shaft.

The seal assemblies are designed to limit seal leakage plus controlled bypass flow to approximately the
values given below:

Seal leakage plus controlled bypass flow, per pump:

All seals functioning (normal) 3.9 gpm
One seal functioning (abnormal) 4.6 gpm

The motor is sized for continuous operation at the flows resulting from four-pump or one-pump operation
with 1.0 10 0.74 specific gravity water. 'I'hemotorsmduignedwsmmdawelcmetospudunder
full load widndroptoaopercentofnormlrmdvolngentumotormﬁmh.

Each motor is provided with an anti-reverse rotation device. The device is designed to prevent impeiler
rotation in the reverse direction due to each of the following conditions: motor starting torque, if the
motor was incorrectly wired for reverse rotation; and, reactor coolant flow through the pump in the
reverse direction due to the largest remaining pipe break after application of leak before break as
described in Section 3.6, which could result in reverse flow through the pump.

me-muwm Poge 6.4-3



The System 80+ Reactor Coolant Pump (RCP) shaft seals are cooled by (1) seal injection water
from the Chemical and Volume Control System, and (2) the Component Cooling Water System
(CCWS) through a high pressure seal cooler. Pump operation may continue indefinitely provided
eithe. seal injection flow or the CCWS is available. The System 80+ Standard Plant design includes
an additional support system. the Dedicated Seal Injection System, which is not included in the
System 80 design. This system features a positive displacement pump to provide a diverse means
of seal injection to the RCPs if normal means of seal cooling are lost.

In the event of loss of either seal injection to the seal assembly or loss of CCWS flow 1o the high
pressure seal cooler, the seal cooling water temperature will increase. Performance tests and
analyses have shown that a minimum margin of 22°F %% exists between the seal cooling water
outlet temperature and the seai cooling water temperature limit specified by the pump manufacturer.
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Table 5.4.10-2 Pressurizer Tests

Component Tests''!

Heads

Plates UT, MT

Cladding Y, ™Y
Shel!

Plates UT, MT

Cladding UT, PT
Heaters

Centering of elements RT

End Plug UT, PT
Nozzle (Forgings) UT, MT
Studs UT, MT
Welds

Shell, longitudinal RT, MT

Shell, circumferentia! RT, MT

Cladding UT, PT

Nozzles RT, MT

Nozzle safe ends RT, PT
Instrument connections PT
Support Skirt MT, RT
Temporary attachment after removal MT
All welds after hydrostatic test MT or PT
Heater assembly, end plug weid PT

UT = Ultrasonic testing

MT = Magnetic particle testing
PT = Dye-penctrant testing
RT = Radiographic testing

mew-mumw
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Systems susceptible to an ISLOCA are 10 be designed so that all of the following conditions are satisfied

without any operator action. .~
-

®  the system retains its structural integrity throughout the event (structural integrity is preserved if,
by definition, the system maintains its pressure boundary despite distortion and/or loss of
function);

‘(..

®  any leakage caused by the event is limited to the makeup system capabilities; and

® dffsite doses are limited to a small fraction of those specified in 10 CFR 100 as is assumed in the
design bases for the Chapter 15 analyses.

3.3 Compliance Methods
Design responses to ISLOCA challenges discussed in this report constitute

—
4
® imcreasing the design pressure rating of equipment or systems, Option A, and

®  incorporating design features which terminate and limit the scope of the ISLOCA event, Option B.

Option A design features rely on inherent physical attributes of a system or subsystem which will prevent
failure when it is pressurized to normal RCS operating pressure. Option A features do not require any
immediate action by equipment or operators to satisfy the ISLOCA acceptunce criteria. This approach
is intended to provide the optimum prote:tion against ISLOCA challenges and to allow the operator the

necessiry time to properly assess and restore the system to normal conditions. [[Examples of]}' Option
IA atures sarisfying the ISLOCA acceptance criteria include:))'

. focmng the system or subsystem completeiy within containment;
. Eesigning the system or subsystem to normal RCS design pressure;

o
» [(designing the system or subsystem to a pressure of at least 40% of the RCS normal pressure.
Austenitic stainless steel piping will use a minimum wall thickness corresponding to standard
weight for sizes less than 16 inch NPS and schedule 40 for 16 inch NPS and .arger sizes;|]' and

-1
. physically separating the system or subsystem from the RCS during conditions when the RCS
pressure exceeds its design pressure.

Option B design features are design responses to ISLOCA events consisting of specific equipment and
instrumentation which perform actions to prevent or mitigate the consequences of an ISLOCA. Option
B design responses that have been considzred wi'l not require operators to prevent or mitigate the event,
but will eventually require operators to perform remedial action, inspection of equipment following the
event and returning the plant systems to normal configuration.

. NRC Staff approval 1s required pnor 1o implementing & change n this information; see DCD Introdution

Section 3.5.

Approves Dasign Matenal - RCS ard Conmected Systems Page HE-3
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Option B design features are intended to be applied to systems for which it is impractical to apply Option
A design features.

Examples of Option B design features are:

L (/;ze isolation of a system or subsystem in the pressurization pathway at the interface between the
lower pressure system or subsystem and its pressurization source; and

® fressure relief to limit the pressurization to within the design capabilities of the system.
3.4 ISLOCA Evaluation Process

The evaluation performed for this report of ISLOCA events and the subsequent determination of
appropriate design responses is characterized by the following steps.

(1)  The RCS P&ID’s in Chapter 5, were reviewed to identify all systems or subsystems that interface
with the RCS. All systems or subsystem within containment or designed to full RCS operating
pressure were noted to meet the acceptance criteria. The remaining systems or subsystems that
were located outside containment and were designed for less than RCS pressure were evaluated.
Subsequently, these systems were evaluated to determine pressurization pathways from the RCS.
These pathways represent all the possible ways of pressurizing low-pressure systems connected
to the RCS.

(2)  These pressurization pathways were further evaluated to determine the impact of systems or
subsystems interfacing with the initiating pressurization pathway. A summary of these
pressurization pathways is illustrated in Figures 5E.3.4-1 to SE.3.4-10. The figures show a
pyramid structure beginning at the top with a system or subsystem that is directly connected with
the RCS. A given pyramid represents a class of potential ISLOCA events characterized by a finite
set of pressurization pathways. These pathways identify the various systems that can potentially
be pressurized if the interfacing system valves were postulated to be open.

(3)  The pressurization pathways were analyzed to identify any pattern which may suggest a hievarchy
of design responses to prevent or mitigate the ISLOCA event. Any hierarchical pattern would be
motivated by the desire to satisfy the ISLOCA acceptance criteria with a design response
commensurate with the perceived benefit and without degradation to safety.

(4)  Each interface in the pressurization pathways was analyzed to identify the type and location of
design response 1o satisfy the ISLOCA acceptance criteria.

A review of the pressurization pathways in Figures SE.3.4-1 to SE.3.4-10 led to the following
observations.

" The following systems or subsystems are directly connected to the RCS for one or more ISLOCA
events (i.e., for one or more pressurization pathways):

Safety Injection System (SIS),

Shutdown Cooling System (SCS),

Approved Design Metane/ - RCS and Connected Systems Page HE-4
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6.5 Containment Spray System
6.5.1 Design Bases

6.5.1.1 Summary Description

The Containment Spray System (CSS) is a safety grade system designed to reduce containment pressure
and temperature from a main steam line break or loss-of-coolant-accident and to remove fission products
from the containment atmosphere following a loss of coolant accident. Fission product removal is
required so that mtbeevcmofconmnmemluhge activity at the site boundary due to ndno:ctwenodme

redu Ne 2 O“;‘wf, s rfgmived - A'ﬂ‘!ﬁ‘
z:.ligi N“Su‘h qc a Lech. ewewer, Jvac s Fequied L post- auulnd» I
<entw |  of #ia w'n-\ wuhr

The CSS uses the ln-Conmnmem Refueling Water Storage Tank (IRWST) and has two independent trains
(two containment spray pumps, two containment spray heat exchangers, two independent spray headers,
and associated piping valves and instrumentation). The system is shown in Figures 6.3.2-1A, 6.3.2-1B
and 6.3.2-1C. Post-accident pH control of the sprayed fluid is provided using trisodium phosphate
dodecahydrate that is stored in the Holdup Volume Tank (HVT).

The CSS provides sprays of borated water to the containment atmosphere from the upper regions of the
containment. The spray flow is provided by the containment spray pumps which take suction from the
IRWST. The containment spray pumps start upon the receipt of a Safety Injection Actuation Signal
(SIAS) or a Containment Spray Actuation Signal (CSAS). The pumps discharge through the containment
spray heat exchangers and the spray header isolation valves to their respective spray nozzle headers, then
into the containment atmosphere. Spray flow to the containment spray headers is not provided until a
CSAS automatically opens the containment spray header isolation valves. The spray headers are located
in the upper part of the containment building to allow the falling spray dropiets time to approach thermai
equilibrium with the steam-air atmosphere. Condensation of the steam by the falling spray results in a
reduction in containment pressure and temperature.

The CS pumps are designed to be functionally interchangeable with the Shutdown Cooling System (SCS)
pumps. The CS pumps and CS heat exchangers can be used as a backup to the SCS pumps and heat
exchangers 1o provide residual heat removal or to provide cooling of the IRWST.

6.5.1.2 Functional Design Bases
The following functional design bases apply to the CSS:

. The CSS is designed to remove heat from the containment atmosphere following either a loss of
coolant accident, control element assembly ejection, or a main steam or feedwater line break
inside containment to aid in the reduction of containment pressure and temperature.

. The heat removal capacity of the system in conjunction with other acceptably defined active or
passive heat sinks will be sufficient to prevent exceeding contzinment design pressure and
temperature and to reduce containment pressure to at least one-half the calculated peak pressure
in twenty-four hours for the above mentioned events.

» The CSS is designed to perform its heat removal function without undue penalty on SIS
performance.

. The CSS is designed to aid in the removal of fission products from the containment atmosphere.

Approved Design Metens! - Engineormd Satery Feetures (\/-'q:)) Page 6.5-1
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Table 8.2-1 Failure Modes and Effects Analysis for the Offsite Power System

Component Malfunction Resulting Consequences
5. Transmussion System - Loss of Power (a) The switchyard PCB connceting
Preferred Swatchyard the unit to the system (Switchyard)
Interface | trips automaticallv

(b) If main turbine generator iz
available, all unit and Class 1E
auxilianes continue to receive an
uninterrupted flow of power from
the main turbine generator through
the main generator circuit breaker.

(©) If the main turbine generator is }" Replecs
available, all unit and Class 1E

auxilianes continue to receive an p Hhac v
uninterrupted flow of power from Srom
I the main turbine generato: through wm-')‘-{
\_the main generator circuit breaker. /
2. Preferred Switchyard Loss of one duetoa | (a) The faulted equipment is isolated
Interface 1 power circuit fault or breaker failure by protective relaying and
breaker connecting the step- protective equipment.
up transformers to the
switchyard (b) The other independent offsite
circuit remains unaffected
or
Circuit from Preferred (c) If on-line, the unit main turbine
Switchyard Interface | to generator 1s automatically tripped.

mawn unit transformer
(d) If the unit main turbine generator

or 15 off line, the other offsite circuit
from Preferred Swatchyard
Main Unit Transformer Interface I1 i1s available for the

4,160V Permanent Non-Safety,
13.8K'V Non-Safety and Class 1E
Division Auxilianies via the
Reserve Auxiliary Transformer

3. Transmuission System Loss of Power (2) No consequepce to unit
Preferred Switchyard
Interface Il (b) The faulted equipment is isolated
by protective relaying and
protective equipment

Approved Design Matens/ Elctnc Power Pege 828 (1195
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TABLE 8.2-1
(Sheet 1 of 3)
FAILURE MODES AND EFFECTS ANALYSIS FOR THE OFFSITE POWER SYSTEM

. Component _  _Malfunction ~ ____ Resulting Consequences

1. Transmission Loss of Power (a) The switchyard PCB connecting
System - the unit to the system
Preferred (switchyard) trips automatically.
Switchyard
Interface | (b) If main turbine generator is

available, all unit and Class 1E
auxiliaries continue to

receive an uninterrupted flow of
power from the main turbine
generator through the main
generator circuit breaker.

————————

" (c) [If the main turbine generator is
‘f-wv‘}' Yo 83 o ;(not available, the 13.8KV
By Tl ® /non-safety bus may receive power
o) / from its alternate source. On
(p.ts ®3- | the 4,160V Permanent Non-Safety

place and the 4,160V Safety buses
| continue to receive an
| uninterrupted flow of power from
| the Preferred Switchyard
{ Interface II.

S—

/ bus, an automatic transfer takes

2. Preferred Switch- Loss of one due (a) The faulted equipment is isolated

yard Interface I to a fault or by protective relaying and
power circuit breaker failure protective equipment.

breaker connect-

ing the step-up (b) The other independent offsite
transformers to circuit remains unaffected.

the switchyard
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measurements can be obtained at 24 hours after plant shutdown. These features are
consistent with the NRC recommendations in the Commission's Staff Requ' _ments
Memorandum on SECY-93-087, dated July 21, 1993.

- & The system design appropriately integrates the normal and post-accident functions so as
to maximize the familiarity of plant operators with post-accident operation(s). The design
utilizes common sample lines and points for both normal and post-accident sampling to
the maximum extent possible.

3. Any function which is not performed during normal sampiing operations has testing
capability to enable periodic verification of operability and familiarization with system
operation.

4, The system provides the capability for ining| reactor coolant and containment
atmosphere samples for the analyses identified(in paragraph H.J) above. These analyses
are performed either continuously, or by grab sample and analysis. Backup grab samples
are provided for any on-line monitoring capability consistent with Clarification (8) of
NUREG-0737, Item I1.B.3. Gas chromatography equipment is not used for on-line
analysis.

- B Provisions are made for dilution of liquid and gas grab samples for subsequent laboratory
analysis. Dilution of the liquid and gas grab samples for subsequent laboratory analysis.
Dilution of the liquid and gas grab samples shall be performed either at the sampling
station, or in the laboratory, vhichever leads to simpler equipment consistent with
ALARA practices. Collection and dilution of the post-accident samples is performed
remotely to the maximum extent feasible, and is the responsibility of the COL applicant.

6. All remotely operated valves required for post-accident sampling have assured power
supplies and system level reset features which allow reopening of the valves after
containment isolation without clearing the isolation signal for other containment isolation
valves. Individual valve reset features are provided to allow opening of individual
sampling valves after system reset. Valves and operators which are inaccessible during
an accident are environmentally qualified to ensure operability under accident conditions.

7. Two independent non-1E sources are available to provide electrical power for posi-
accident sampling. After loss of normal off-site power, power is automatically supplied
from on site. During loss of offsite power, an alternate backup power source, not
necessarily the vital 1E bus, is available that can be energized in sufficient time to meet
the time limit requirements of 8 hours and 24 hours specified i H.1 for
boron, and total dissolved gas and radiological measurements, respectively. \\

® Fire Protection

In the event of a fire, reactor coolant boron sampling is available to verify shutdown
margin, consistent with 10 CFR 50, Appendix R.

(igsH) Peesss
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significant quantities of fluorides or chiorides and significant amounts of dissoived OXxygen are present.
During heatup, any dissolved Oxygen is scavenged by the hydrazine, eliminating the potential for general
corrosion. At higher temperatures, the hydrazine decomposes, forming ammonia. The resultant increase
in pH aids in the development and maintenance of passive oxide films on Reactor Coolant System
surfaces. It has been well established that the corrosion rates of Ni-Cr-Fe Alloy and 300-series stainless
steels decrease with time when exposed to normal reactor coolant chemistry conditions, approaching
ww steady state values within approximately 200 days. A high pH minimizes corrosion product release
and assists in the rapid development of the passive oxide film. Most of the film is established during pre-
core operations within seven days at hot, high pH conditions.

To aid in maintaining the pH during system passivation, lithium in the form of lithium hydroxide, is
added to the coolant and maintained within a 1-2 ppm lithium-7 range.

At power, oxygen concentration is limited by maintaining excess dissolved hydroge.. gas in the coolant.
The excess hydrogen forces the water decomposition/synthesis reaction in the reactor core toward water
synthesis, rather than hydrogen and oxygen formation. Oxygen added via makeup water is removed in
this way,

In order to minimize the effect of crud deposition on the reactor core heat transfer surfaces, lithium-7
hydroxide additions are made. Lithium-7 hydroxide produces pH conditions within the reactor coolant
at operating temperatures that reduce the corrosion product solubility and, hence, the dissolved crud
inventory in the circulating reactor coolant. The elevated pH promotes conditions within the coolant for
selective deposition of corrosion products on cooler surfaces (steam generators) rather than hotter surfaces
(core). An additional advantage is the formation of a more stable and tenacious passive oxide layer on
out-of-core system surfaces. The lithium concentration is maintained within a 0.2-2.2 ppm lithium-7
range during normal operation.

934133 Reactivity Control

Boron concentration is normally controlled by feed-and-bleed. To change concentration, the makeup
System supplies either reactor makeup water or boric acid to the VCT, and the letdown stream is diverted
to the holdup tank via the pre-holdup ion exchanger and the gas stripper. Toward the end of a fuel cycle,
with low boric acid concentration in the coolant, feed-and-bleed to further reduce boron concentration
becomes inefficient, and the deborating ion exchanger 1> _sed. The deborating ion exchanger contains
an anion resin initially in the hydroxyl form, which is converted to a borate form as boron is removed
from the reactor coolant.

Conbinis 4 \, iKe Stry chuve

93.4.1.4 i

{[The swﬁowdﬁx‘g the Boric Acid Storage Tank, the Reactor Makeup Water Tank, and the Holdup
Tank are out of scope items which shall be provided by the applicam. Thé Ticensee shall verify tharthe
structurd] interface requirements listed in this section are met 10 ensure adequacy with the System 80+
‘Standard Design.]|'

At :Q‘ﬁvunol '8
® © The structures housing the tanks shath-be designed to meet the requirements of NRC Regulatory
Guide 1.143, "Design Guidance for Radioactive Waste Management Systems, Structures, and
Components Installed in Light-Water-Cooled Nuclear Power Plants " Specifically, the tanks shak-

- 1 i R
.( fov\:a.’n(.,f .'.IL ft‘['f*;: 14 .'*jx"{r(:: '.oo\rrcl‘c e Oy cdve .’\(.dc.v..,m “ Sechion 2.8.4 ,‘/I\ and
ngchie e ol OVOchaay . 59!( e Atdgn VAT TRy nclvde 44 L ¥
3 v M Wile W ":.
' COL information item: see DCD Introduction Section 3.2. o
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mw
& —be located within a seismically-designed dike or retention pond of sufficient height/size capable
of preventing runoff in the event of tank overflow/rupture.
e
- All three tanks may-be located within common, structure designed to contain the maximum
combined liquid inventory in the tanks. . l
A wilbe dcsianeg *e “""r'}

e dike “
®  The licensee Al csure that the structurefdike desiga-compiies with applicable state and Jocal
regulations.

0342 System Description
93.4.2.1 System

The normal reactor coolant flow path through the CVCS is indicated by the heavy lines on the flow
diagrams (Figure 9.3.4-1, Sheets | through 4). Design parameters for the major components are shown
in Table 9.3.44. Normal Operating parameters for the CVCS are listed in Table 9.3.4-5. Process flow
data is shown in Table 9.3.4-6,

Letdown flow from the RCS passes through the tube side of the regenerative heat exchanger where an
initial temperature reduction takes place via heat transfer 1o cooler charging fluid on the shell side of the
heat exchanger. The regenerative heat exchanger is designed to cool letdown flow to less than 450°F
for all normal operations and to heat the charging flow by a minimum of 100°F. A final temperature
reduction to the purification subsystem operating temperature is made by the letdown heat exchanger.

The letdown heat exchanger is sized to cool inlet water from the maximum regenerative heat exchanger
outlet temperature to 120°F (or lower) for most oOperating conditions. Both the letdown and the
regenerative heat exciangers are designed for full RCS pressure and both are located inside containment

Letdown fluid pressure is reduced from RCS pressure to the operating pressure of the purification
subsystem in two stages. The first pressure reduction occurs at the letdown orifices and the second
occurs at the letdown control valves located downstream of the orifices. The letdown orifices are
located inside containment. The letdown orifices are sized to pass the maximum letdown flow at full RCS
pressure with one control valve full open. The orifice provides the pressure reduction necessary to

valve around the orifices is provided for low pressure operations. The process flow is then filtered via
the purification filter purified via a purification ion exchanger, and sprayed into the VCT. An excess
hydrogen inventory is maintained in the RCS by keeping a hydrogen overpressure on the VCT contents,

The charging pumps normally take suction from the VCT and discharge to the RCS. During ncrmal
Operations, one charging pump is running and the other is in standby. An interlock is provided so that
no more than one charging pump is Operating at a time during al! modes of plant operation. One letdown
and one charging pump flow control valve are normally selected for use. Seal injection water is supplied

charging pumps. This seal flow is then heated in the seal injection heat exchanger to approximately
125°F before filtering. Once the flow has been filtered, the seal injection fluid is distributed to the four

RCPs. The undiverted charging fluid is sent to the regenerative heat exchanger where it is heated before
injection into the RCS.

A chemical addition tank and a chemical addition metering pump are used to transfer chemical 24ditives
to the charging line downstream of the seal injection takeoff connection. Sufficient connections exist

WMM-AMW (\]95) Page §.3.28



for ventiiation, is filtered and conditioned in the control room air-conditioning unit, and is delivered to
the control room through supply ductwork. Duct-mounted heating coils and humidification equipment
provide final adjustments to the control room temperature and humidity for maintaining normal comfort
conditions.

conditioning unit.

The Technical Support Center air-conditioning system consists of an air-conditioning unit, return air and
smoke purge fans, and an emergency filter unit. The TSC is maintained at 1/8" water gauge positive
pressure with respect to adjacent areas during post-accident conditions. A common supply air header and
common outside air intake dampers are shared by the TSC aud the control room to protect the TSC from
the contaminants in the outside air intakes. TheTSCcanbeitolntedfromtheMainComlRoomby
using manual controls. The TSC is automatically isolated if control room pressurization falls below its
design value.

The TSC is provided with shielding protection from direct radiation from an external radioactive cloud
and internal radioactive sources. The combined effect of all radiation protection measures is designed
to be adequate to limit the overall calculated radiation exposure to personnei inside the TSC to the

air-handling systems are non-safety and non-seismic.

€onciMen n
The balance of control complex air-conditioning systems consists of two redundant air-conditioning units,
each with roughing filters, safety-related chilled water oolo‘1 coils and fans serving Division 1 electrical
rooms, Channe! A and Channel C. Two equal units a Division Il Channel'B and D. Each

» ("‘ﬂ"'ﬁ;n‘ﬂa

The Remote Shutdown Panel Room is located in the Division | area. Normally this room is cooled by
the 70" Elevation Division 1 Electrical Equipment Room Air handbing Unit. For redundancy purposes,
the Remote Shutdown Panel Room is also cooled by a Division II- powered air, handbing unit which
receives Division Il Safety-related Chilled Water. Leond v ning

Return air from the various essential electrical equipment areas is mixed with a portion of outside air for
ventilation, is filtered and conditioned in the air-conditioning unit, and is delivered to the rooms through
supply ductwork. Duct-mounted heating coils provide final adjustments to temperature in selected
equipment rooms.

The Operation Support Center, personnel decon rooms, Break Room. Shift Assembly and Offices,
Radiation Access Control and Central Alarm Station and Security Group areas all are served by an
individual air conditioning unit consisting of a centrifugal fan, non-safety related chilled water coil and

WMM-WM (4 ,"7./1;)‘) Page §.4-6
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¥Z mauignofuchESmeMdbehnedontMMMondonw Complies, except

b. wmnmmwofmemm.wmmrm radiation source term
Mymwmmmﬂmou. The radiation source term is consistent with
mum:mmmmmmmmmmmx.s. NUREG 1465 in lieu
1.4 and 1,25, Omwnhyfmmdudm;m of Regulatory Guide
Wofw&dmﬁcunﬂum.m.mdcomlabla 1.4
MduWywmmBmeedmwm.

12 mMpofmmmwuwmmmmm Complies. except

£. mm:vemmo!mcmw“(dmm.m.m radiation sources term
m.mc).wmmmummmmmemmnmfmm is consistent with
Reguhwrme‘dulJ.undl.zs. NUREG 1465 in lieu

of Regulatory Guide
14.

14 TuopemmofnyESmehueclauupsymmouwnm Complies.

A deiqenouﬂynﬁeamewmofomwufuymm
uammtmm.mrwdmemmolmw
nfetyfwummchuaconmnmmupuytymdelammﬂyaﬁeume
operation of any ESF atmosphere cleanup sysiem.

L Components of systems connauadwcomnmumumw Complies.

€ during a postulated nccidemlhmndbedwgmd for post-accident effects of
boththclowuundh:ghen predicied temperatures.

i Iate a

0}

_--5% - S

Design requiremen: of this Regulatory Guide, as applicable 1o the System 80 + Control Complex Ventilation
Svystem, safety-related components of other filration trams and carbon adsorbers credited with more than

70% efficiency in 10CFR20 and 10CFRSO, Appendix | analyses

Approved Design Materre) - Auxtiary §ystems
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Table 9.4-5

(Cont’d.)

Design Comparison to Regulatory Positions of Regulatory Guide 1.52

Regulatory Guide 1.5 Position

System 80+

2.

2.4
a.

System Design Criteria

ESF atmosphere cleanup systems designed and mnstalled for
the purpose of mitigating accident doses should be redundant.
mlymﬁmwmnofthefoum;w
components: (1) demusters, (2) prefilters (demusters may
serve this function), (3) HEPA filters before the adsorbers,
(4) 1odine adsorbers (impregnated activated carbon or
equivalent adsorbent such as metal zeolites), (5) HEPA filters
after the adsorbers, (6) ducts and valves, (7) funs, and (8)
related instrumentation. Heaters or cooling coils used in
conjtmanonwnhhumabmddbemdmmehmw 18
10 be controlled before fi'tration,

Complies, except for Control
Complex Ventilation System
demusters are not provided. Water
droplets will not be entrained in the
mrstrearn.  Humidity conmtrol is
provided by safety-reluied air-
conditioning system which has
provisions for both dehumidifying
and hesting to mantan relative
humudity below 60%. Heaters are
provided o the filtration umit.

The redundant ESF atmosphere cleanup systems should be
;tyncdlymadoothndmgeloonesymdouw
llnowuedmgelolhenoondtym. The generation of
mussiles from high-pressure equipment rupture, rotating
machunery failure, or natural phenomens should be
considered in the design for separkhion and protection.

Complies.

o

All components of an engineer-safety-feature atmosphere
clnnupiymlhouldhedunmedn&imcuqoryl
(see Regulatory Guide 1.29) if failure of a component would
lead 1o the release of significant Quantities of fission products
to the working or outdoor environments.

Complies.

24

If the ESF atmosphere clannplylmuﬂbjoatom
mmumhmgfmmemuwm.melym
lhouldbepmaaodmmmhmrgu. Each component
ﬁmﬂdbepmouadmmamhdevmumtﬂuf
vnlvunothﬂtheovaﬂltyﬂmwillpufmmm
fmamndunngmdnﬁcrthemdthemmge.

Not applicable. The systems are
located outside of the contmnment
ndnolnpo.dwmmp.

o

In the mechanical dm.nof!hel’.SFcyn-n.!hchzh
radistion levels that may be associated with buildup of
radioactive materials on the ESF fystem components should
be given particular consideration. ESF system construction
matenals should effectively porform therr mtended function
under the postulated radiation levels. The effects of mdiation
should be considered not only for the demusters, heaters,
HEPA filters, adsorbers, and fans, but also for an: electrical
insulation, controls, yoimng compounds, dampers, gaskets,
and other orgamic-contaning materials that are necessary for
operalion during & postulated DBA

.i

—, p “
-~ il S s
-“(9 o L
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Table 9.4-5 Design Comparison to Regulatory Positions of Regulatory Guide 1.52

(Cont’d.)

ll.quhwrvGui‘clSZl’odmmC

System 80+

s

Svoler Dee. CrYerin U-MI
The volumetric u%ow rate of a single cleanup traun should

be lumited to approxumately 30,000 ft'/muin. If & total system
wr flow in excess of this rate is required, multiple trains
should be used. For ease of muntenance, a filter layout
three HEPA filters high and ten wide 1s preferred.

Comphies.

3

The ESF atmosphere cleanup system should be nstrumented
1o signal, alarm, and record pertinent pressure drops and
flow rates &t the control room.

Complies.

The power supply and electrical distribution system for the
ESF atmosphere cleanup system described in Section C.2.8
above should be designed 1n accordance with Regulatory
Guide 1.32. All instrumentation and equipment controls
should be designed to [EEE Standard 279. The ESF system
should be qualified and tested under Regulatory Guide 1.89.
To the extent applicable, Regulatory Guides 1.30, 1.100, and
1.118 and [EEE 334 should be considered in the design.

Complses.

2.9

Unless the applicable engineered-safety-feature atmosphere
cleanup system operates contiouously dunng all times that &
DBA can be postulated to occur, the system should be
automatically activated upon the occurrence of a DBA by (1)
& redundant engineered-safety-feature signal (i.e.,
lemperature, pressure) or (2) a sigoal from redundant Seismic
Category | radiation monitors.

Complies.

2.10

To mauntan radiation exposures to operating personnel as
low s 1s reasonably achievable during plant mantenan...
ESF atmosphere cleanup systems should be designed to
control leakage and facilitate mauntenance n accordance with
the guidelines of Reguistory Guide 8.8. The ESF
atmosphere cleanup train should be totally enclosed. Each
trun should be designed and installed 10 & manner that
permits replacement of the train as an intact unit or as &
minumum number of segmented sections without removal of
individual components.

2.1

R

Outdoor wr intake openings should be equipped with louvers,
gnils, screens, or sumular protective devices to mummize the
effects of hugh winds, ran, snow, ice, trash, and other
contamunants on the operation of the system. If the
atmosphere surrounding the plant could contan significant
environmental contamunants, such as dusts and residues from
smoke cleanup systems from adjacent coal burning power
plants or industry, the design of the svstem should consider
these contaminants and prevent them from affecting the
operation of any ESF atmosphere cleanup system

Complies.

‘mmwm Awwbery Syvrems
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Table 9.4-5 Design Comparison to Regulatory Positions of Regulatory Guide 1.52

(Cont’d.)

WGM!&MM

System 80+

ngg;

- DeOAn CArena LS

ESF atmosphere cleanup system housings and ductwork
should be designed to exhibit on test & maximum total
leakage rate as defined 1 Section 4.12 of ANSI N50%-1976.
Duct and housing leak tests should be performed in
accordance with the provisions of Section 6 of ANSI NS10-
1975.

Comphies.

»:?’

Component Design Criteria and Qualification Testing

Demusters should be designed, constructed, and tested 1o
accordance with the requurements of Section 5.4 of ANSI
N509-1976. Demusters should meet UL Class |

requirements.

Not applicable. See response 1o
RuNnmyPonulecbovc

5 ¥
TN

Aur heaters should be designed, constructed, and tested in
accordance with the requirements of Section 5.5 of ANSI
N509-1976.

*3

Matenials used w0 the prefilters should withstaud the radiation
levels and environmental conditions prevalent during the
postulated DBA . Prefilters should be designed, constructed,
and tested in accordance with the provisions of Section 5.3 of
ANSI N509-1976.

The HEPA filters should be designed, constructed, and tested
i accordance with Section 5.1 of ANSI NS09-1976.

Each HEPA filter should be tested for penetration of diocty|
phthalate (DOP) in accordance with the provisions of
MIL-F-51068 and MIL-STDO0282.

Filter and adsorber mounting frames should be constructed
and designed in accordance with the provisions of Section
5.6.3 of ANSI N509-1976.

Comphies.

=

Fmermdndnotherbmhlbmndhenmodmmm
with the recommendations of Section 4.4 of ERDA 76-21.

37

System filter housings, including floors and doors, should be
consiructed and designed w accordance with the provisions of
Section 5.6 of ANSI N509-1976.

Complies.

It

Water druns should be desinged 1n accordance with the
recommendations of Section 4.5.8 of ERDA 76-21.

Complies.

The adsorber section of the ESF stmosphere cleanup system
may contan any adsorbent material demonstrated to remove
guseous 1odine (elemental 1odine and organic 1odides) from
wr ot the required efficiency.  Since unpregnated activated
carbon 1s commonly used, only this adsorbent 15 discussed in
thus guide

Complies.

Approved Dasign Metens! - Ausibary Systems

( \ /9<%, )
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Table 9.4-5 Design Comparison to Regulatory Positions of Regulatory Guide 1.52

(Cont’d.)

2 11N

System 80+

Regulatory Guide 1.52 Position — '
el LT e T _mwmm".zw

2 t@mhm&ﬂmlummbnchofmmwim

4. 0" carbon used wn the adsorber section should meet the
qualification and baich test results summarized in Table 5.1
of ANSI N509-1976. In thus table, & "qualification test”
should be interpreted to mean s test that establishes the
suitability of a product for & general application, normally a
one-time test reflecting histonical typical performance of
material. In this table, 8 "batch test” should be interpreted to
mean & test made on & production batch of product to
establish suitability for a specific application. A "batch of
activated carbon” should be interpreted to mean & quantity of
material of the same grade, type, and series that has been
homogenized to exhibit, within reasonsble tolerance, the
same performance and physical charsctenistics and for which
the manufacturer can demonstrate by acceptable tests and
quality controi practices such uniformuty.

All matenal in the same batch should be activated,
mpregnated, and otherwise ireaied under the same process
conditions and procedures in the same process equipment and
should be produced under the same manufacturing release
and instructions. Matenal produced in the same charge of
batch equipment constitutes & batch; matenal produced in
different charges of the same batch equipment should be
included in the same batch only if it can be homogenized as
above. The maximum batch size should be 350 ft* of
sctivated carbon.

If an adsorbent other than impregnated activated carbon is
proposed or if the mesh size distribution 15 different from the
specifications in Table 5.1 of ANSI N509-1976, the proposed
adsorbent should heve demonstrated the capability to perform
as well as or better than activated carbon in satisfying the
specifications in Table 5.1 of ANSI N509-1976.

If impregnated activated carbon is used as the adsorbent, the
adsorber system should be designed for an average
atmosphere residence time of 0.25 sec per two wnches of
adsorbent bed. ~=3 ,

The adsorption unit should be designed for & maximum
loeding of 2.5 mg of total 1odine (radioactive plus stable) per
gram of activated carbon. No more thas 5% of impregnant
(50 mg of impregnant per gram of carbon) should be used.
The radiation stability of the type of carbon specified should
be demonstrated and certified (see Section C.1.b of this puide
for the design source term)

ANV W ey

CQn‘Pi\éb

Comnhies.
I

Complies,

Approved Dasign Metens!  Awobary Systems
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Table 9.4-5 Design Comparison to Regulatory Positions of Regulatory Guide 1.52

(Cont’d.)

anldoryGutdelSZMhnC

System 80+

oz

= T

Adnrbuceu;mmﬂdbemmd constructed, and tested in
accordance with the requirements of Section 5.2 of ANSI
N509-1976.

Comphies.

34
.

The design of the adsorber section should consider possible
1odine desorption and adsorbent auto-ignition that may result
from radioactivity-induced heat mn the adsorbent and
concomitant temperature rise. Acceptable designs include a
low-flow air bleed system, cooling coils, water sprays for the
adsorber section, or other cooling mechamisms. Any cooling
mechanism should satisfy the single-failure criterion. A low-
flow wir bleed system should satisfy the single-failure
critenion for providing low-humidity (less than 70% relative
bumidity) cooling aur flow.

Complies. Anticipated charcoal
bed loading 15 not sufficient to raise
bed temperature to the desorption

range.

The system fan, its mounting, the ductwork connections
should be designed, constructed, and tested in accordance
with the requirements of Sectiors 5.7 and 5.8 of ANSI
N509-1976.

Complies.

The fan or blower used on the ZSF atmosphere cleanup
system should be capable of operating under the
environmental conditions postulated, including radiation.

Compuies.

Ductwerk should be designed, constructed, and tested in
accordance with the provisions of Section 5.10 of ANSI
N509-1976.

Complies.

Ducts and housings shouid be laid out with a minimum of
ledges. protrusions, and crevices that could collect dust and
moisture and that could unpede personnel or create s hazard
to them n the performance of their work. Straughtening
vanes should be nstalled where required to ensure
representative sir flow measurement and uniform flow
distnibution through cleanup components.

Comphes.

Dampers should be designed, constructed. and tested in
accordance with the provisions of Section 5.9 of ANSI
N509-1976.

Complies.

Maintenance

Accessibility of components and maintenance should be
considered in the design of ESF atmosphere cleanup systems
i accordance with the provisions of Section 2.3.8 of ERDA
76-21 and Section 4.7 of ANSI N509-1976

Complies.

Approved Dasign Marensl - Auxibery Systems
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Table 9.4-5 Design Comparison to Regulatory Positions of Regulatory Guide 1.52

(Cont’d.)

ory Guide 1.52 Position

System 80+

Regulat

4
b.

SIS ITCS A L 1 i

For ease of mauntenance, the system design should provide
for » munimum of three feet from mounting frame to
mounting frame between banks of components. If
components are to be replaced, the dimension to be provided
should be the maximum length of the component plus a
munimum of three feet.

Complies.

The system design should provide for permanent test probes
with external connections in accordance with the provisions
of Section 4.11 of ANSI N509-1976.

Complies.

ElchESanocphereclunupuunlbonldbeopcluedn
least 10 hours per month, with the heaters on (if so
equipped), in order to reduce the buildup of moisture on the
adsorbers and HEPA filters.

Complies.

%ill in progress.

The cleanup components (i.e., HEPA filters, prefilters, and
~dsorbers) should not be installed while active construction is

Complies.

In-Plore Testine Criteria

A visual inspection of the ESF atmosphere cleanup system
and all associated compcnents should be made before each
n-place mirflow distribution test, DOP test, or activated
carbon adsorber section leak test in accordance with the
provisions of Section 5 of ANS] N510-1975.

Complies.

5.2

The wmrflow distnbution to the HEPA filters and iodine
adsorbers should be tested in place for uniformity initially
and afier muntenance sffecting the flow distribution. The
distnbution should be within +20% of the aversge flow per
unit. The testing should be conducted in sccordance with the
provisions of Section § of *Industriel Ventilation® and
Section 8 of ANSI N510-1975.

Complies.

The in-place DOP test for HEPA filters should conform to
Section 10 of ANSI N510-1975. HEPA filter sections should
be tested in place (1) wutially, (2) at least once per 18 months
thereafier, and (3) following panting, fire, or chemcal
release i any ventilation zone communicating with the
system to confirm a penetration of less than 0.05% &t rated
flow. An engineered-safety-feature wir filtration system
sausfying this condition can be considered to warrant a 99%
removal efficiency for particulates in accident dose
evaluations. HEPA filters that fail to satisfy this condition
would be replaced with filters qualified pursuant to

regulatory position C.3.d of thus gwide. If the HEPA filter
bank 15 entirely or only partally replaced, an in-place DOP
test should be conducted

Complies.

WM&W~AM8M
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Table 9.4-5 Design Comparison to Regulatory Positions of Regulatory Guide 1.52

(Cont’d.)

| Regulatory Guide 1.52 Position

Svystem 80+ /

P

(ontd) to the ducts, housing or mounting frames, the filters and

e i M AT St
lfnymmﬂmryon.mmm.orld)m

mmumdmmmmmm
TEpAIrs. Themnmouldbeoomph.dpnorlopaﬁodic
testing, filter nspection, and in-place testing. The use of
sﬂ:cmemlﬂsormyah«wmhmmon
ﬁlun.bounng.mmmgfrmu.ordumd:mﬂdwbe
allowed.

c..any,}f(& (

~y

The activated carbon adsorber section should be leak tested
whumhnogmnodhydrow!x:nmﬁigmm
accordance with Section 12 of ANSI N510-1975 to ensure
that bypass leakage through the adsorber section is less than
0.05%. After the test is completed, wr flow through the unat
ﬁouldbemnmmadmillhemdmlnfngm gas in the
effluent 15 less than 0.01 ppm. Adsorber leak testing should
be conducted (1) intially, (2) at least once per 18 months
thereafter, (3) following removal of an adsorber sample for
laboratory testing if the integrity of the adsorber section is
affected. and (4) followang prnting, fire, or chemical release
o any ventilation zone communicating with the system.

Laboratory Testing Critenia for Aciivaied Carbon

The activated cu'bonldlorber-ocuonoftheESleplme
cleanup system should be assigned the dscontamination
efficiencies given in Table 2 for elemental iodine and orgamc
1odides if the following conditions are met:

(n Thcndunberwcuonmuhecondnmpvnm
regulatory position C.5.d of this guide.

(2) New sctivated carbon meets the physical property
specifications given in Table 5.1 of ANSI
N505-1976, and

(3) Representative samples of used activated carbon puss
the laboratory tests given in Tuble 2.

If the activated carbon fails to meet any of the above

conditions, it should not be used in engineered-safety -feature
adsorbers.

Complies.

Approved Design Metens) - Auxibary Systems
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Table 9.4-5 Design Comparison to Regulatory Positions of Regulatory Guide 1.52
(Cont’d.)

Regulatory Guide 1.52 Position ( L System 80+

% Taterekn Ter LT A&

6.2 The efficiency of the activated carbon adsorber section Complhes.

b should be determined by laboratory testing of representative
samples of the activated carbon exposed simuitaneously to the
same service conditions as the adsorber section. Each
rep esentative sample should be not less than two inches in
both length and diameter, and each sample should have the
same qualification and batch test charactenstics as the system
adsorbent. There should be & sufficient number of
representative samples located 1o parallel with the adsorber
section to estimate the amount of penetration of the system
adsorbent throughout its service life. The design of the
samplers should be in accordance with the provisions of
Appendix A of ANSI N509-1976. Where the system
activated carbon 1s greater than two inches deep, each
representative sampling station should consist of enough two-
inch samples 10 senes to equal thickness of the system
adsorbent. Once representative samples are removed for
laboratory test, their positions 1o the sampling array should
be blocked off.

Laboratory tests of representative samples should be Comnies
conducted, as indicated in Table 2 of this guide, with the test
gas flow o the same direction as the flow during service
conditions. Sumilar laboratory tests should be performed on
an adsorbent sample before loading mnto the adsorbers 1o
establish an itial point for companson of future test results.
The activated carbon adsorber section should be replaced
with new unused activated carbon meeting the physical
property specifications of Table 5.1 of ANSI NS09-1976 if
(1) testing i accordance with the frequency specified in
Footnote ¢ of Table 2 results w & representative sample
failing to pass the applicable test in Table 2 or (2) no
representative sample 1s available for testing

Approved Design Metena! - Auxibary Systems ¢ S ) Fage § 4-60
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Table 9.4-6 Design Comparison to Regulatory Positions of Regulatory Guide 1140, "/
Revision T"__ o

AL oy

Tia
J.&

Regulatory Guide 1.148_Position Systemn 80+ (
1. Environmental Design Criteria

A4 The design of each stmosphere cleanup system installed in & normal Comphies. /
A ventilation exhaust system should be based on the anticipated range of

operating parameters of temperature, pressure, relative humudity, and
radiation levels.

47 If the mmosphere cleanup system 1s located n an ares of high radiation Complies. [

i duning normal plant operation, adequate shielding of components and
personne! from the radiation source should be provided.

43 The operation of any stmosphere cleanup wystem in & normal ventilation Complies. '

£ exhaust system should not degrade the expected operation of any !
enginoered-safety-feature system that musi operate after a design basis
accident.

L4 The design of the atmosphere cleanup system should consider &ny Complies. I
A, sgnificant contaminants such as dusts, chemicals, or other particulate
matter that could degrade the cleanup system’s operation.

2. System Design Criteria

PR Atmosphere cleanup systems installed 1n normal ventilation exhaust Complies. Hessers or (

A system: need not be redundant nor designed to Seismic Category | cooling cotls are pot
classification, but should consist of the followng sequential components: required. However,
(1) HEPA filters before adsorbers, (2) jodine adsorbers (umpregnaied heaters are provided.
activated carbon or equivalent adsorbent such as metal zeolites), (3) fans,
and (4) mterspersed ducts, dampers, and related instrumentation. If it is
desired to reduce the particulate load on the HEPA filters and extend their
service life, the wnstallation of prefilters upstream of the initial HEPA
bank 15 suggested. Consmderation should also be given to the installation
of &« HEPA filter bank downstream of carbon sbsorbers to retain carbon
fines. Heaters or cooling coils used 1 conjunction with heaters should be
used when the humudity 1s to be controlled before filtration. Whenever an
stmosphere cleanup system 1s designed to remove only particulate matter,
& component for 1odine adsorption need not be included.

2 To ensure relisble in-place testing, the volumetric air flow rate of & single Complies. /

© cleanup tran should be houted to approximately 30,000 ft*/min. If & total
system wir flow in excess of this rate 15 required, multiple trains should be
used. For ease of maintenance, & filter layout that is three HEPA filters
hugh and ten wide 1s preferred.

Note:

-
JLINEVS
e

Design requirements of thus Regulatory Guide are applicable to the Non-safety-related Ventilation Exhaust
Systems of System RO+ '
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Table 9.4-6 Design Comparison to Regulatory Positions of Regulatory Guide 1. 140
Rcvision 1 (Cont’d.)

~a

mumcumnm,mmon e Dl System 80+

B TE A DD mn Ly P vbsk (oML &)
-’b!' Each atmosphere cleanup system shouid be nstrumented to Complies.
der monitor and alarm pertinent pressure drops and flow rates in
accordance with the recommendations of Section 5.6 of
ERDA 76-21.

24 To muntain the radiation exposure 10 operating and Complies.
d-  mantenance personnel as low as 1s ressonably achievable,

atmosphere cleanup systems and components should be
designed to control leskage and facilitate maintenance,
mspection, and testing in accordance with the guidelines of
Regulatory Guide 8.8, "Information Relevant to Ensuring
that Occupational Radistion Exposures at Nuclear Power
Stations Will Be As Low As Is Reasonably Achievable. *

Outdoor wr intake openings should be equipped with Complies.
louvers, grills, screen, or sumilar protective devices to
munumize the effects of high winds, rain, snow, ice, trash,
and other contaminants on the operation of the system If
the atmosphere surrounding the plant could contan
significant environmental contamunants, such as dusts and
residues from “uoaz cleanup systems from adjacent coal
burning power plants or industry, the design of the system
should consider these contaminants and prevent them from
affecting the operation of any stmosphere cleanup system.

Atmosphere cleanup system housings and ductwork, as Complies.
defined 10 Section 5.10.8.1 ANSI N509-1976 should be
designed to exhubit on test & maximum total leakage rate as
defined i Section 4.12 of ANSI N509-1976. Duct and
housing leak tests should be performed in accordance with
the provisions of Section 6 of ANSI N510-1975.

Component Design Criteria and Qualification Testing a-.

Adsorption units function efficiently at & relative humidity of \"-— See response to Regulatory
70% or less. If the relative humidity of the atmosphere Position 2{{sbove.
entening the air cleanup system 1s expected to be greater that Relative Hurdity need not
70% dunng normal reactor operation, heaters or cooling be controlled to 70% or
coils used 1o conjunction with heaters should be designed to less for 10dine removal
reduce the relative bumidity of the entering atmosphere to decontamination factors of
70% or less. Heaters shouid be designed. constructed, and 95% or less. Penetration
tested 1n accordance with the requirements of Section 5.5 of tests will be conducted at
ANSI N509-1976 exclusive of sizing critena. 95% Relative Humudity
mnstead of 70% Relative
Humidity per ASTM
D3803-89

M;

T‘)x

pE
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Table 9.4-6 Design Comparison to Regulatory Positions of Regulatory Guide L140,~ .
"Revision 1 (Cont’d.)

e R o

{ Regulatory Guide 1.140, Position (. . System 80+
‘ m.ﬁpm e A A e o)

42  The HEPA filters should be designed, constructed, and Comaplies. /
b.  tesmed in accordance with the requirements of Section 5.1 of ,
ANSI N509-1976. Each HEPA filter should be tested for
penetration of dioctyl phthalate (DOP) in accordance with the
provisions of MIL-F-51068 and MIL-STD-282.

Filter and adsorber mounting frames should be designed and Complies. (
constructed 10 accordance with the provisions of Section
5.6.3 of ANSI N509-1976.

Filter and adsorber banks should be srranged in accordance Complies. (
with tne recommendations of Section 4.4 of ERDA 76-21.

System filter housings, including floors and doors, and Comphies.
electrical conduits, drains, and piping instelled wnside filter '
housings should be designed and constructed in accordance
with the provisions of Section 5.6 of ANSI N509-1976.

Ductwork associated with the stmosphere cleanup system Comphes. '
should be designed, constructed, and tested in accordance
with the provisions of Section 5.10 of ANSI N509-1976.

The adsorber section of the atmosphere cieanup system may Complies.
contawn any adsorbent materiel demonstrated to remove
gaseous 1odine (elememtal 1odine and orgamc iodides) from
air at the required efficiency. Since impregnated activated
carbon 1s commonly used, only this adsorbent is discussed in
this guide. Each original or replacement batch of
umpregnated activated carbon used i the adsorber section
should meet the gualification and batch test resuits
summanzed in Table 1 of this gwde.

R ¥

of | &

ﬁ:

,,ut:

If an adsorbent other than impregnated activated carbon is Complies /
proposed or if the mesh size distritation is different from the
specifications in Table 1, the proposed adsorbent should have
demonstrated the capability to perform as weil as or better
than activated carbon in satisfying the specifications in Table
1. If inpregnated activated carbon is used as the adsorbent,
the adsorber system should be designed for an average
atmosphere residence tune of at least 0.25 sec per 2 inches
of adsorbent bed.

38~ Adsorber cells should be designed, constructed, and tested 1n Complies.
M- accordance with the requirements of Section 5.2 of ANSI
N509-1976.

1.8 The system fan and motor, mounting, and ductwork Comphes.
aw connections shouid be designed, constructed, and tested in
accordance with the requirements of Sections 5.7 and 5.8 of
ANSI N509-1976

Approved Desgn Metens/  Ausibary Systems Pape § 4-63
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Table 9.4-6 Design Comparison to Regulatory Positions of Regulatory Guide 1. Mof
Rcvision 1 (Cont’d.) T

——

| Regulatory Guide 1.140 Position tern AJ\ System 80+
T—Eﬁ'ﬂm Tt
416 Tbefmandmowrundmthcunnmplmeclamup-yum
A should be capable of operating under the environmental Complies.
' conditions postulated.
3.4 Ducts and housing should be lad out with & minimum of Complies.

| | 4. ledges, protrusions, and crevices that could collect dust and
moisture and that could impede personnel or create & hazard
to them n the performance of their work. Tumung vanes or
other ar flow distnbution devices should be nstalled where
required 10 ensure representative air flow measurement and
uniform flow distribution through cleanup components.

312 Dampers should be designed, constructed, and tested in Complhes.
[ £ accordance with the provisions of Section 5.9 of ANSI
N509-1976.
343 If prefilters are used in the atmosphere cleanup system, they Complies.
’ “m should be designed, constructed, and tested in accordance

with the provisions of Section 5.3 of ANS] N509-1976.
Maintenance

Accessibility of components and manienance should be Complies.
considered 10 the design of atmosphere cleanup systems n
accordance with the provisions of Secticn 2.3.8 of ERDA
76-21 and Section 4.7 of ANSI N509-1976.

g‘?‘ &

For ease of inspection and maintenance with munimum Comphes.
danger of damage to the system, its design should provide
for # munumum of 3 feet clear access space in each
compartment after allowing for the component dimension
ntself and the maximum length of the component dunng
changeout.

42" The system design should provide for permanent test probes Complies.
l C with external connections 1n accordance with the provisions
of Section 4.11 of ANSI N509-1976.

TR

6‘1 The cleanup components (e.g., HEPA fiiters and adsorbers) Complies.
{ should be instalied after construction s completed.

5. In-Place Testing Criteria

. 7 o A visual inspection, in accordance with the provisions of Complies.
\ G4 Section 5 of ANSI N510-1975, of the atmosphere cleanup

system and all associsted components should be made before
each in-place mrflow distnbution test, DOP test, or activated
carbon adsorber section leak test

Approved Desigr Metena! Auxibary Systems K { -’95\ Page § 4-64
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Table 9.4-6 Design Comparison to Regulatory Positions of Regulatory Guide 1.140 -

Revision 1 (Cont’d.)

-~

Regulatory Guide 1.140 Position

System 80+

N-Féi® TC8T s CONT -4 5
wrflow distributionto the HEPA filters and rodine

o, adsorbers should be tested 1o place for unformuty wmtially
and after mantenance affecting the flow distribution. The
distribution should be withan +20% of the average flow per
unit when tested in accordance with the provisions of Section
9 of "Industnial Ventilation™ and Section 8 of ANSI N510-
1975.

Comphes.

The wr-place DOP test for HEPA filters should conform to
Section 10 of ANSI N510-1975. HEPA filter sections
shouid be tested in place witially and at nterval of 18
months thereafter. The HEPA filter bank upstream the
adsorber section should also be tested following punting,
fire, or chemical release in any ventilation zone
communicating with the system o such a manner that the
HEPA filters could become adversely affected by the fumes,
chemicals, or foreign materials. DCP penetration tests of all
HEPA filter banks should confirm a penetration of less than
0.05% at rated flow. A filtration system satisfying this
condition can be considered to warrant & 99% removal
efficiency for particulates. HEPA filters that fail to satisfy
the w-place test critena should be replaced with filters
qualified pursuant to Regulatory Position C.3.b of this guide.
If the HEPA filter bank is entirely or only partially replaced,
an n-place DOP test should be conducted.

o4

If any welding repairs are necessary on, within, or adjacent
to the ducts, bousing or mounting frames, the filters and
adsorbers should be removed from the housing dunng such
repars.  Those repairs should be completed prior to penodic
testing, filter inspection, and in-place testing. The use of
silicone sealants or any other temporary patching material on
filters, housing, mounting frames, or ducts should not be
allowed,

Cgm,;l.cs :
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| Table 9.46 Design Comparison to Regulatory Positions of Regulatory Guide 1. 140.

/Kevidon] (Cont'd.)
e
Regulatory Guide 1.140 Position o : N System 80+
‘—'—_TA_-'ict 725 TR 2 @ S o
( The activated carbon adsorber section should be leak tested Comphies.
d,. with & gasoous halogenated hydrocarbon refrigerant in

accordance with Section 12 of ANSI NS10-1975 to ensure
that bypass leakage through the adsorber section 1s less than
0.05% . After the test s completed, aur flow through the
unit should be mantaned until the remdual refnigerant gas
the effiuent s less than 0.0) ppm. Adsorber leak testing
should be conducted (1) mitially, (2) st least once per 18
months thereafter, (3) followsng removal of an adsorber
sample for laboratory testing if the mntegnity of the sdsorber
section 1s affected, and (4) following punting, fire, or
chemical release n any ventilation zone communicating with
the system in such a manner that the charcoal adsorbers
could become sdversely affected by the fumes, chemicals, or
foreign matenals.

6. Laborutory Testing Criteria for Activated Carbon

6.4 The activated carbon adsorber section of the ESF stmosphere Complies.
‘ A cleanup system should be assigned the decontamination

efficiencies given w Table 2 for elemental 1odine and organic
ichides if the following conditions are met:

(1) The adsorber section meets the conditions given in
regulaiory position C.5.d of thus guide.

(2) New activated carbon meets the physical property
specifications given in Table 5.1 of ANSI N509-
1976, and

3) Representative samples of used activated carbon
pass the laboratory tests given in Table 2.

If the activated carbon fails to meet any of the above
conditions, it should not be used \n adsorber units,
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Table 9.4-6 Design Comparison to Regulatory Positions of Regulatory Guide 1.140,. |

[ {Cont’d.) "
<

Reguiatory Guide 1.140 Position N System 80+

Z LORBTOn, TELP AL - leerra T , :

43—  The efficiency of the attivated carbon adsorber section Complies. |

b, whwwhbamyumdww
-npluoftheacuvn-dcubonupmdmhmadyw
the same service conditions as the adsorber section. Each
representative sample should be not less than two inches in
mmmw.mmmwunm
mqmliﬁcnionndhmhhﬂchnwuiﬂuu!heuym
adsorbent. There should be » sufficient number of
representative samples located in paraliel with the adsorber
mwm:hcmdmmofm»'m
adsorbent throughout its service life. The design of the
lmphnd:wldbemmdneemththepmvmouof
Appendix A of ANSI N509-1976. Where the system
activated carbon 1s greater than two inches deep, each
Mwmmwmdmm
Mnnphmmmqnﬂndmchwonhelynn
adsorbent. Once representative samples are removed for
hbmuorym.thaixponuoumthcmphn;mymw
be blocked off.

Laboratory tests of representative samples should be Complies |
W.umﬁmﬂanbleZoﬂhuM.wuhlhem '
mﬂwmmemdnu:mntheﬂowdmm
conditions. Smﬂuhboruoryuulhouldbepufmmdon
an adsorbent sample before loading into the adsorbers to
establish an wnitial point for comparison of future test results.
mmwmmmmuwu
with new unused activated carbon meeting the physical
propenyupaclﬁcnaouofhblelif(l)mmginwoonhnoe
wnhlbeﬁnqmymfudml‘ootmucofhblezm
ID & representative sample fuiling to pass the applicabie test
mlek2m(2)nowveumpleulvnﬂnblefor
testing.
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95224 Intraplant Sound-Powered Telephone Systems

Intraplant sound -powered telephone systems, independent of the PABX and PA systems, are provided for
normal and abnormal/accident conditions. These sound-powered systems include, but are not limited to,
the following:

. Maintenance Circuit consists of phone jacks located throughout the plant which can be patched
together to establish communications between areas as necessary.

. Refueling Circuit consists of phone jacks located in areas required for refueling operations.

. Emergency Circuit consists of phone jacks connecting specific areas of the plant for the purpose
of communication during auxiliary shutdown operations

95225 Offsite Communications

[[Normal offsite communications is provided by public telephone lines and the utility private network
which is connected to the PABX telephone switch. ])’

[[Emergency offsite communications, independent of the PABX telephone switch, is provided by public
telephone lines and the utility private network lines connected directly to specific telephones located in
critical areas of the plant and support facilities. ]’ Emergency telephones are color-coded to distinguish
them from the intraplant telephone system. The emergency telephones include, but are not limited to,
the following:
. Emergency Notification System (ENS)

Provides a communications link with the Nuclear Regulatory Commission (NRC).
. Health Physics Network (HPN)

Provides a communications link with the NRC's health physics personnel.
. Ringdown Phone System

Provides communications link with local and state agencies.

” In addition, a security radio system is provided in accordance with 10 CFR 73.55(f) and 2 crisis
management radio system is provided in accordance with the intent of NUREG-0654.:‘ B

9.5.2.2.6 System Operation

[T In areas of high noise levels, noise-cancelling devices, sound isolation booths and/or visual alerting are
utilized. "~

Conceptual Design information; see DCD Introduction Section 3.4
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Table 10.3.2-1 Main Steam Supply System Design Data

Componeni | Parameter
Main Steam Piping:
Steam flow, Ib/hr 17.64 x 10°
Number of main steam lines 4
Pipe size, 1.D. inches 28
Design pressure, psia 1200
Design temperature, °F 570
Pipe material carbon steel
Main Steam Isolation Valves:
Number per mawn steam lLine 1
Total number provided 4
Atmosphenc Dump Valves:
Number per man steam line 1
Total number provided o
,m)( Design relieving capacity per vaive, 100% open, Ib/hr (at 1,000 psia) 950,000
# . Controllable capacity per valve, Ib/hr (at 1,100 psia) 63,000
(—mpar main steam line 5
Set pressure, psig
' No. 1 1185
l No. 2 1220
No. 3 1245
| No. 4 1245
| No. § 1245
|, | Onifice size, wn’
P ¢ No. 1 16.0
w06 No. 2 16.0
No. 3 16.0
No. 4 16.0
No. § 16.0
Inlet/cutlet size, n/in
,' No. | 6x 10
l No. 2 6x 10
[ No. 3 6% 10
| No. 4 6x 10
| No. § 6% 10
Relieving capacity, per vaive, Ib/hr 0.95 x 10°
Total relieving capacity (20 valves), Ib/hr 19 x 10
|| Total number provided 20
'—:::.-_:a . o OO N
¥ o inain Steam Safe bu Valve ¢ 12 ]
Approved Dasgn Matens - Steem snd Power Conversion ' oo Peope 10.3-18
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Table 10.3.5-1

Desi

Operating Chemistry Limits for Secondary Steam Generator Water

~— :

Variable Wet Layup Startup™ Normal''! Abnormal Limits
Specifications
pH (mixed systeny” 29.8 8.5-9.2 8.5-9.26
[copper free) 29.8 29.0 29.01%

Cation Conductivity'! —_— 2.0 umhos/cm < 0.8 umhos/cm 0.8-2.0 umhos/cm

Silica”! —_— —_— < 300 ppb

Chlonde < 1000 ppb < 100 ppb < 20 ppb 20-100 ppb

Sodium'™ < 1000 ppb <100 ppb < 20 ppb 20-100 ppb

Sulfate < 1000 ppb < 100 ppb < 20 ppb 20-100 ppb

Hydrazine 75 - 200 ppm!'® ——

N, (over pressure) >5 psig —_

Diseolved Oxygen < 100 ppb ¥ <5 ppb

Notes:

(1] Normal specifications are those which should be mantained by continuous steam generator blowdown
during proper operation of secondary systems.

12) A mixed system is any secondary system contmining copper alloy components.

{3) If the immediate shutdown limit of 7.0 umhos/cm is exceeded, the umt should be shut down within four

hours.

4] If the immediate shutdown lumst of 500 ppb 1s exceeded, the unit should be shut down within four hours.

I5] In plants where condensate polishers are i operation, the pH of & copper-free system can be controlled
10 & value of 268, with action required t < 8.8

K &

(6] Action required only if expenence shows increased copper transport at pH >9.2.

171 Thus parameter 1s used for problem diagnosis.

8] Oxygen value applies to steam generator fill source.

[9] Startup values shall be met pnor to exceeding 5% reactor power.

110] Limuts for wet layup of seven or more days.

For outages of less than seven days’ duration from cold

shutdown 1o startup, the steam generators should be filled with feedwater containing greater than 5 ppm

bydrazine, and a nitrogen overpressure estabhished (> 5 psig)

Approved Design Matens! - Steem e Power Conversion
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Table 10.3.5-2

Operating Chemistry Limits for Feedwater

Variable Startup Specifications'’ | Normal Specifications'? |
H

t. Mixed system - 8.8-9.2%
t.cw-fm svstem - 2 9.319
Emduwmy (Intensified cation)'” - < 0.2 wmhos/cm
[Hydrazinel® < 3x[0,) Note 7
[Dulolvcd Oxygen < 100 ppbl® < 5 ppb

[Sodnm [E]] b < 3 ppb

[lm - < 20 ppb
{Copper” - s 2 ppb

Notes:

i

2]

L]]

4

i5

16]

g

1%}

F
Startup values apply when the RCS >210:./b|n reactor power is <5%

S’
Normal specifications are those which should be mauntaned dunng proper operation of secondary system.
Action required only if expenience shows increased copper transport st pH >9.2

In plants where condensate polinb«smm'gpumm.thepl-lofacoppervﬁu system can be controlled
to & value of £9.0, with action required at'9.0.

-¢) .
Conductivity and sodium are diagnostic parameters. ihese values were set as & means of addressing steam
purity concerns, It 1s realized that lower values will be needed to meet blowdown himutations in Table
10.3.5-1. Feedwater sodium values of « | ppb are required to meet steam generator water quality.
Likewise, cation conductivity values « 0.2 are generally required to meet steam generator water quality.

The hydrazine lunut apphes to feedwater/condensate downstream of the normal chemical addition pomnt.

Feadwater hydrazine normal operating concentration shall be greater than, or equal to, three times the
dissolved oxygen concentration (<3 x [O,], but no less than 20 ppb.

It may not be possible to control oxygen at this value before turbine steam seals can be established. This
value should be met, however, pnor to reaching 5% power.

Analysis not required for copper-free systems.

Approved Design Metens!  Sieem sand Pows: Conversior
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Table 10.3.5-5 Secondary Sampling/Laboratory Analysis Frequencies During
Startup and Wet Layup

Sampling Frequency''
item Steam Cenerator Water Feedwater
Startap Feedwater Startup

Cation Conductivity D - -

pH D Note 2 -
Dissolved O, D Note 2 D
Sodium D Note 2 -
Hydrazine - Note 2 D
Chlonde D Nate 2 -
Sulfate D Note 2 -

w Frequencies are defined by:

— = Diy P vt
w = Weekly —

| S,
| RW = Duly recording of inline instrument reading with & weekly comparison of the
‘ to laboratory results
DR'M Daily recording of inline instrument reading with & monthly comparison of the instrument
!\ to laboratory results

e,

W

————

Frequencies should be increased if abnorma! conditions are detected.

RAvaians Cvens oHyr aau unh! atable Haom ’
: - - - | el k4 .
(L Hydrarme analvsin duting »f the normat thermeet-sddson
i

. HWadranime Lera vatt mau be wenbied Aunng Aratvp & acual
3

AQ‘MF\\ﬁa s wiot DPessibie
~
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. FDT - These are high conductivity wastes and variable suspended solids. The waste is collected
from floor drains sumps. Additionally, steam generator drains are sent to the FDT.

. LHST - These are laundry wastes, wastes from personnel decontamination stations, and detergent
type decontamination solutions.

. CWT - These are laboratory wastes and chemical decontamination solutions.

« NT - These tanks, which are located in the Turbine Building, contain neutralized waste water
from the regeneration of the condensate cleanup system polishers.

The Waste Collection Tanks are each sized for the anticipated peak daily input taking into account
anticipated operational occurrences but not considering events which might occur less often than once per
fuel cycle. The waste collection tank vents are sized adequately to preclude buckling of the tank during
drain down, or vacuum breakers will be provided, as necessary.

Waste collection tanks are all equipped with fluid-driven mixers, manways and material addition ports
accessed from the top of the tanks Additionally, all tanks have sloped bottoms to facilitate settled sludge
removal. The tanks are all located in lined rooms in which the walls constitute appropriate shielding as
well as the seismic containment required by Regulatory Guide |.143.

Waste collection tanks are all made of stainless steel and are designed for atmospheric pressure plus
maximum overflow line back-pressure.

As shown in Figure 11.2-1, oil separators are provided for gravity separation of oil which may
contaminate the equipment or floor drain wastes collected. This oil layer is collected in drums and is
stored as required in the Radwaste Building for offsite treatment and disposal by a licensed contractor.
Oil treatment and disposal are not included in the certified design scope.

11.2.2.2.2 Waste Monitor Tanks

The LWMS subsystem associated with each of the waste monitor tanks are listed below:

Tank(s) Subsystem

Waste Monitor Tanks (WMT) | and 2 High level waste

Waste Monitor Tanks (WMT) 3 and 4 Low level waste
Detergent Sample Tanks (DST) | and 2 Laundry and hot shower
Chemical Sample Tanks (CST) | and 2 Laundry and hot shower

The WMT, DST, and CST are each sized for the anticipated peak daily input taking into accuunt
anticipated operational occurrences but not considering events which might occur less often than once per

fuei cycle. The waste collestion tank vents are sized adequately to preclude buckling of the tank during
drain down, or vacuum breakers will be provided, as necessary.
o e

The waste monitor tanks are equipped with fluid-driven mixers and provisions for recirculation to assure
uniform contents for sampling and manways accessed from the top of the tanks.

Approved Desgn Metens Waste Mansgemen: (JC):,) Poge 11.2.7
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Waste monitor tanks are all made of stainless steel and are designed for atmospheric pressure plus
maximum overflow line back-pressure.

The waste water collected in the neutralization tank from regeneration of the condensate cleanup system
polishers is sampled in this tank also. There is no process capability provided in the condensate cleanup
system located in the Turbine Building; however, flow can be manually diverted to the Floor Drain Tank
in the low level subsystem of the LWMS, as necessary, based on sampling results. The neutralization
tank is a process tank and not a waste monitor tank per se.

112223 Process Pumps

Each waste stream is provided with a centrifugal pump which can be cross connected with another in case
of failure. Pumps can be flushed and drained prior to maintenance activity and can be readily replaced
with on-site spares if necessary. The wetted parts of the pumps are corrosion resistant in order to
minimize the buildup of contamination and prolong their service life.

Table 11.2-6 lists the design parameters for the process pump provided. The regenerant waste stream
is provided with these centrifugal pumps.

11.2.2.24 Process Filters

The waste process filters use bag type polyethylene filters. The filters are contained in top loading,
vertical stainless steel pressure vessels. Inlet flow is forced into the bag filter media from the top,
directed down into the bag to mirimize process flow bypass. Top loading bag filters provide process
flexibility by tailoring filter media micron exclusion characteristics to the specific waste stream and are
effective in maintaining occupationa’ exposures as low as reasonably achievable due to their infrequent
and simple changeout requirement,. Occupational exposure associated with filter changeout is further
reduced through the use of remote handling tools.

Bag filter process vessels are skid niounted in groups of 2 or 4 with each skid being individually shielded
and movable. Connections, valves znd flow paths are provided to allow the filters to be used individually
or in series.

Expended bag filters are generally dewatered and placed directly in shielded disposal containers placed
in close proximity to the filter skid to minimize radiation exposure associated with manual filter
changeout. Dewatering is accomplished in the filter process vessel by purging the filter housing and filter
media with process air prior to filter changeout.

11.2.2.2.5 Media Bed Process Vessels

The media bed process vessels are stainless steel pressure vessels with inlel distributors, screened outlets
and sluice outlets. The normal use of the process vessels is as an ion-exchange bed or a carbon bed.

Three demineralizer trains are provided. Each train has five vessels and is sized to process the total
subsystem flow based on the sources and volumes specified in Table 11.2-2 and Figure 11.2-2 plus
allowances for increases in influent flow during selected off-normal operation. Each train is dedicated
to a subsystem; i.e., low level waste subsystem, high level waste subsystem, or laundry, hot shower
and chemical waste subsystem. The containment cooler subsystem (Section 11.2.2.2.8) is low activity
and is, therefore, normally routed to the Industrial Waste Discharge. There is automatic diversion to the
» CoWestiontamk . however, subsequent processing by the Low Level Waste Subsystem is manually initiated
“ FpT Fthe dubiect Aummﬁw\ Fank coutents are found b he adisdctivey,
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by the operator. Capability is provided to process this stream as liguid waste through any of the other
subsystem demineralizer trains.

Access is provided to manually load vessels if appropriate. The normal disposition of fully expended
(high differential pressure, high radiation or loss of desired isotopic removal capability) media is sluicing
to the Low Activity Spent Resin Tank in the Solid Waste Management System (SWMS) or directly to a
disposal container for processing and shipment offsite.

11.2.2.2.6 Provisions for Mobile Equipment

It is anticipated that it may be advantageous to use additional mobile treatment or direct solidification
equipment at times. This may be true because of changing waste streams or changing economics of
processing, shipping and burial. Adequate space has been allocated for solid waste shipment vehicles,
process dewatering, and a permanent solidification system. Piping provisions are made to permit
connection of mobile process equipment while using the installed Waste Collection Tanks, process pumps,
and Waste Monitor Tanks. Rapid re-alignment of a process flow path can be accomplished using remote
operated valves (outside of skid shielding), quick-connect fittings and flexible high pressure industrial
hoses.

11.2.2.2.7 Dilution Pumps

A dedicated source of dilution water is necessary to maintain liquid waste effluent concentrations in the
environment below 10 CFR 20 concentration limits and 10 CFR 50 Appendix | as low as reasonably
achievable offsite dose objectives. The dilution flow is provided by four centrifugal pumps. The pumps
are sized such that any two pumps can provide a minimum of 100 CFS dilution flow to facilitate LWMS
discharges.

112228 Containmeni Cooler Condensate Tank
Two containment cooler condensate tanks (CCCT) are provided. The containment cooler condensate tank

discharge will normally be routed to Industrial Waste Discharge since typically this stream has iow
acnv:ty The capabilit ‘o process this stream 61':9:___12; as liquid waste m“-hc provuded

T T 'ﬂﬂ’\?\.&ﬁ " . \,,( o P e &
Tbe C(,CTs are fabricated of stainless steel.
Akbdrh A d(m '.P‘A“Bff
11.2.2.2.9 Condensate Cleanup System Waste Traing <4

The radioactive liquid waste water generated during regeneration of the condensate cleanup system
polishers is collected in the neutralization tanks located in the Turbine Building. The contents of the
neutralization tanks typically require no further processing and are discharged directly to the environment
through a single designated discharge point. The neutralization tanks wili be sampled prior to release.

Separate piping is provided from the neutralization tanks, which are located in the Turbine Building, to

a common plant discharge header. A radiation monitor is provided downstream of the neutralization

tank. Upon a receipt of radiation signal above the monitor setpoint, the discharge from the neutralization

tanks will be terminated automatically. The operator would then sample the contents of the neutralization

tanks and manually divert flow, as necessary based on the sampling resuits, to the Floor Drain Tank for

processing in the low level waste subsystem of the LWMS prior to release to the env mmmem

—  Automaric Aversion 4o The DT wowvrs C e «....nlc‘ Auodrﬂm Yanlc
Contenys oVE :cuo'\e 2 be mm,au—x rC. Ao wAvVer, Aubeegyent {NDCWM& ba m
Low wevel WNagte Subemtun s Manuailu nitiated b ‘u‘g L% ~a 10 .
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A dike is provided around the neutralization tanks designed to be of sufficient height to contain maximum
expected liquid inventory in these tanks. A dry sump is also provided to collect any spillage from the
neutralization and route it to the LWMS for processing. Curbing and floor drains are provided in the
regeneration area. This is discussed in Section 10.4.6.

11.2.2.2.10  Laundry and Hot Shower Tank

The laundry, hot shower and chemical waste subsystem is designed to provide the capability to terminate

the discharge and divert flow to the collection tanks upon detection of high radiation in the discharge.

After sampling the detergent wasie sample tank contents, the operator would either recirculate liquid

waste 10 the subsystem collectio~ tank for reprocessing, or manually divert flow to the low level radwaste
stem for processing, as necessary, based on sampling results. SSimilarly, the co

discharge would be automatically terminated upon receipt of a Eﬁ’l radiation signal. Subsequently, the

operator could manually divert flow, as necessary based on sampling results of the subject tank, for

further processing in the low level waste subsystem. k{\
11223 System Operation

During normal operation, each pair of Waste Collection Tanks will have one available to accept waste
inputs and the other will be available for processing if necessary. Since the LWMS operators will have
level indication on waste volumes, they will anticipare system collection and processing requirements.

Liquid waste processing and release are separate batched processes. After a8 Waste Collection Tank has
received as much waste as the operators deem appropriate, its inlet valve is closed to permit sampling.
Generally, the Collection Tank contents are recirculated and mixed when waste liquids are entering the
tank and the tank level exceeds a minimum level. This expedites the batch sampling process and assures
the final sample will be representative. Based on the results obtained from the initial collection tank
sample, appropriate pre-process chemical addition and processing is performed in the Collection Tank,
as necessary. Based on final sample results, the decision will be made to process the tank using the
existing provess vessel or to provide a more appropriate process. Normally, the effluent for the Chemical
Waste Tanks and the Laundry and Hot Shower Tanks are not processed and directly discharged. Because
of segregation of inputs, the size of the collection tanks, and the flexibility of the normal ion-exchange
process, a revised process should not be necessary. However, if a change is considered necessary, it will
be implemented based on status of individual process vessels inferred from previous influent and effluent
sampling. Re-alignment of the flow path can be rapidly accomplished using remote operated valves.

The LWMS subsystems collection tanks are sampled prior to processing. Each respactive process stream
is processed, as appropriate, based on the sampling results. The contents of the neutralization tank and
each of the respective LWMS collection tanks, waste monitor or sample tanks are processed, as
necessary, to ensure compliance with 10 CFR 20, Appendix B of Sections 20.1001 through 20.2402,
Table 2, Column 2 effluent concentration limits. After processing, the waste water is collected in waste
monitor or sample tanks where it is sampled prior to discharge to the environment. A radiation monitor
is provided downstream of the last possible input of radioactive liquid waste. Upon detection of a
radiation signal above the monitor setpoint, the discharge would be automatically terminated. [[The
setpoint is determined by the COL Applicant and provided in the Offsite Dose Calculation Manual.J}'
Section 11.5 provides a more detailed discussion regarding the determination of this setpoint. The
operator would then sample the appropriate tanks in the LWMS subsystem(s) and the neutralization tank

' COL information item; see DCD Introduction Section 3.2.
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Table 11.2-5 Desigu Basis Average Annual iaquid Effluent Concentration

Cpli) EC()
Nuclide (uCi/mi) (uCi/mi) FEC()
Sr-89 1.17E-10 8.00E-06 1.46E-05
$r-90 5.39E-12 5.00E-07 1.08E-0S
Y-90 3.36E-13 7.00E-06 4.80E-08
Y-91 1.02E-10 £ 00E-06 1.27E-05
Y-93 7.34E-13 2.00E-05 3.67E-08
7195 3.13E-11 2.00E-05 1.56E-06
Nb-9§ 5.63E-11 3.00E-05 1.88E-06
Nb-9Sm 2.24E-13 3.00E-05 7.46E-09
Mo-99 1.06E-09 2.00E-05 5.32E-05 -
Te-9%m 8.32E-10 1.00E-03 8.32E-07
Ru-103 2.04E-10 3.00E-05 6.79E-06
Rb-103m 1.99E-10 1.00E-02 1.99E-08
Ru-106 3.03E-09 7.00E-05 4.33E-05
Rb-1u6 2.91E-09 3.00E-06 9.70E-04
Ag-110m 5.49E-11 6.00E-06 9.16E-06
Ag-110 5.37E-12 —
Sh-124 4.81E-12 7.00E-06 6.87E-07
Te-129m 1.54E-10 7.00E-06 2.20E-05
Te-129 3.66E-12 4.00E-04 9. 15E-09
Te-131m 2.68E-11 8.00E-06 3.35E-06
Te-131 5.14E-13 8.00E-05 6. 43E-09
131 7.30E-08 1.00E-06 7.30E02
1;432 8.80E-10 9.00E-06 9.77E-05
1-132 S.96E-11 1.00E-04 5.96E-07
'|., 133 2.91E-09 7.00E-06 4.16E-04 1
Cs-134 5.46E-09 9.00E-07 6.07E-03
1-138 2.65E-10 3.00E-05 8 BSE-06
Cs-136 7.53E-10 6.00E-06 1.26E-04
Cs-137 9. 86E-09 1.00E-06 9 86E-03

Approved Dasign Maters/ - Waste Mansgement
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{[The COL Applicant will provide the operational setpoint for the termination of the gaseous
waste management system, high and low purge, and fuel building ventilation system discharges
to the environment in the plant-specific offsite dose calculation manual (ODCM).]}' This
setpoint is based on the instantaneous dose rates in unrestricted areas due to the release of
radioactive materials released via gaseous effluent. This setpoint ensures that the instantaneous
dose rates offsite are less than the following:

Nobles Gases S00 mrem/yr total body,
3000 mrem/yr skin
Other Gases - 1500 mrem/yr to any organ
rAG UNul arf
L Accidental releases of radioacte materials from a single compenent of the GWMS must not
result in offsite doses whict - ! the guidelines of Branch Technical Position ESTB-11-5.

Section i1.3.7 provides a discussion of the analysis of a single component failure of the GWMS.
The methodology used in this analysis is in accordance with Branch Technical Position (BTP)
ESTB-11-5 for the design basis source term. The results of this analysis confirm that the dose
consequence of a single failure of 8 GWMS component is within the dose limits of the Branch
Technical Position (500 mrem total body).

. The system must also contribute to meeting the . spational exposure design objective by keeping
operation and maintenance exposure ALARA.

The GWMS is designed in accordance with guidance provided in Regulatory Guide 8.8,
ANSI/ANS-55 .4, and Regulatory Guide 1.143 and 1.140. This ensures that the GWMS will meet
ALARA objectives.

. Protection will be provided to gaseous war “andling and treatment systems from the effects of
an explosive mixture of hydrogen and o7 = 1 in accordance with 10 CFR 50, Appendix A
{(General Design Criterion 3).

The GWMS is designed to preclude the buildup of an explosive mixture of hydrogen and oxygen
in accordance with the Standard Review Plan, Section 11.3. The charcoal vessels, condenser
cooler, piping, analyzer pressure boundary and valves within the GWMS will be desizned to
withstand a hydrogen explosion (i.e., twenty times normal operating pressure) in accordance with
ANSI Standard 55.4. One hydrogen and one oxygen gas analyzer is utilized to monitor b, and
0, gas concentrations in the GWMS. Alarms are provided locally in the Nuclear Annex and in
the Main Control Room to alarm on high oxygen concentration.

113.1.2 Codes and Standards

The GWMS is designed in accordance with the guidance of Regulatory Guide 1.143 from applicable
regulatory positions (C.2, C.4, C.§5 and C.6). These include:

. The GWMS is designed and tested in accordance with regulatory position C.2 of Regulatory
Guide 1.143.

' COL information gtem; see DCD Iatroduction Section 3.2,
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Table 11.3-4 Estimated Annual Airborne Effluent Releases (Cont’d.)

Waste Gas | Fuel Reactor | Aux. Bidg. | Turbine Co:::er
Nuclide Systen | Handling | Bidg. Vent'” | Bidg. Vent | Evacuation | Total'”
Purge Exhaust”’ | (Cityr.)
Cs-136 5.3E-08 |0.0E+00 | 9.8E-06 4.8E-07 — — 1.0E-05
Cs-137 7.7E07 | 2.7E05 | 1.7E-0S 7.2E-06 - - 5.2E-05
Ba-140 2.3E07 | 0.0E+00 | 0.0OE+00 | 4.0E-06 - — 4.2E-06
Ce-141 22608 | 4.4E-09 | 4.0E-06 2.6E-07 - - 4.3E-06
Total H-3 Released Via Airborne Pathway 1200
C-14)Released Via Airborne Pathway 7.3 '
Ar-4] Released Via Containment Vent 34

-

£

i Includes releases from 2 high volume building purges per year at shutdown and | % operation of low
volume purge (1.e., 12.5 SCFM continuous purge.)

@ Includes Nuclear Annex, Subsphere, and Radwaste Building release contributions.

? Includes Blowdown System Flash Tank vent release contributions.

gases, and 0.0001 Cv/yr. for 10dines/particulates.

Values of "0.0" appeanng anywhere within this table indicates release 1s less than 1.0 Ci/yr. for noble

L C-14 not included 1n offsite dose calculations since it is not addressed in 10 CFR 50, Appendix | ‘
—— Lb)eawes. TR N o H D
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Table 11.4-2 Radioactive Waste Generation at Duke Facilities (1/89 - 6/92) Burial Volumes

Generated from Specific Plants G-
[ i T Tea¥r | Boniel Volume - codic veexr ]
Total High Total Low'"! | Mechanical | Dry ““"’L\"’}L
‘ Station Period | Activity Bead Activity Bead Filters b b rredimol |
Ogonee Jan-Jun '89 [ 338, 1 1866.6 536.2 5070.6
: s
- 3 wnits,| Jul-Dec'89 ! BOR .3 1451.8 421.0 4315.4
- 2538 MWe | Jan-Jun *90 233.0 0.0 279.1 2184.1
Jul-Dec 90 566.8 2488 8 341.4 8950.8
Jan-Jun 91 118.0 0.0 27.1 1098.0
Jul-Dec '91 410.0 0.0 §95.0 ] 2288.3
.
Jan-Jun '92 | 436.0 1519.8 331.8 2373.2
? AR
Jul-Dec 92 NA NA NA NA
McGuire Jan-Jun 89 0.0 3312.9 112.5 2172.7
2 Units.| Jul-Dec '89 £98.7 1866.6 114.9 4930.9
< 2258 MWe | Jan-Jun '90 121.0 1866.6 | 388.0 2261.0
.»_.m.___. - -y —
! Dec '90 1 539 4 1866.6 0.0 2161.1
[— 1 - T
{ Jiz-Jun '91 166.8 0.0 0.0 500.2
MR
| Jul-Dec 91 | 83.4 0.0 30.6 813.4
T 4 i
| Jan-Jun '92 | 1017.4 1313.2 3114 1889, 1
1 [
} | Jul-Dec '92 | NA NA NA NA
= !
L.’ atawha Jan-Jun 'RO ! 602.6 0.0 520.6 4496.5
f 2 Units.| Jul-Dec ‘89 | 205.8 622.2 285.6 048.9
. -+ +
; 2258 MWe | Jan-Jun '90 | 0.0 0.0 120.3 1978. 1
.—‘_._.. ——
} Jul-Dec '90 0.0 829.6 0.0 1288.3
r...__ — ——————
Jan-Jun '91 | 205.8 1451.8 6.5 £59.2
e e =T 1
Jul-Dec '91 | 446 4 0.0 120.3 969 .4
’ Jan-Jun 92 | 1991 .4 1769 8 277.1 409.9
T :
| | Jul-Dec 92 | NA NA NA NA
¢ -~

High Activity Resuns include primary

Low Activity Resins include sex

Bunai volume following volume reduction

Waste o«

Duke Svste

Approved Deswgn Matenas/

m 15 approxumnately 18

Waste Manegement

ndary side

Extensive

msistent with current indusiry practice

condensate and steam penerator blowdowr

cleanup and hquid radwaste processing resins

Cleanup resins

offsite volume reduction assumed for Dry Active

Average volume reduction factor for DAW shipped from
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Table 11.4-3 Radioactive Waste Generation at Duke Facilities (1/89 - 6’92), Average Waste

Activity Generated from Specific Plants -
1"; Y —— Averaue Liaste r}wﬂ»i - CLones
e e Total High'"! | Total Low? | Mechanical | Dry Active
Station Period Activity Bead | Activity Bead Filters Waste {Curies)
o?oue | Jan-Jun '89 125.3 1.0 53.5 37.7
|l 3 Units,| Jul-Dec "89 1171.0 0.7 39.1 21.7
"1 2538 Mwe | Jan-Jun *90 768.2 0.0 20.2 14.4
AP 1| Jul-Dec *90 933.2 1.5 49.0 11
A ,\ﬁr‘ Jan-Jun 91 89.9 0.0 0.0 16
to' :s Jul-Dec 91 265.4 0.0 40.7 4.6
We Jan-Jun '92 719.0 0.4 19.1 6.3
Jul-Dec '92 NA NA NA NA
McGuire __ | Jan-Jun '89 0.0 28.9 0.4 1.8
\ae- 2 Units.| Jul-Dec '89 559.4 0.0 11.6 30.2
2258 MWe | Jan-Jun "90 111.8 0.0 35.0 4.6
Jul-Dec 90 880.7 0.0 0.0 2.2
Jan-Jun *91 377.9 0.0 0.0 1.4
Jul-Dec ‘91 209.9 0.0 31.5 3.1
Jan-Jun 92 101.6 0.1 25.5 20.9
Jul-Dec '92 NA NA NA NA
| Catawha | Jan-Jun ‘89 106.7 0.0 78.3 8.4
s 2 Units | Jul-Dec '89 4.0 0.0 115.1 42
2258 MWe | Jan-Jun '90 0.0 0.0 6.7 8.2
Jul-Dec 90 0.0 0.0 0.0 0.0
Jan-Jun 91 2.4 0.0 27.2 14
| Jul-Dec *91 257.0 0.0 9.9 5.5
Jan-Jun '92 621.2 0.0 10.4 54.2
: Jul-Dec ‘92 NA NA NA NA
g el

i High Activity Resins include pnmary cleanup and liquid radwaste processing resins.

@ Low Activity Resins include secondary side condensate and steam generator blowdown cleanup resins.

Approved Design Matens/  Waste Menagament / -~ N Page 11,416
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Table 11.4-5 System 80+ Solid Waste Source Term for Normal ()peratwn Estimated

| |

A\eragc Radnonuchde Concentrations _ R
_"TN e 'K;J,;J“ ae r“_.fuor'\‘)‘(w T
h g Mechpsucal. . ] Drv Active Waste
Nuclide High Activity Resin Low Activity Resin <+ Filters B (yCi:gm)m

H-3 8.4E-03 £.7E-04 1.0E-02 1.8E-03
C-14 5.8E-02 3.3E-05 7.8E-02 9.1E-04
Cr-51 1.8E-0] 1.4E-05 1.4E+00 6.2E-03
Mn-54 2.1E+00 4 BE-0S 4.4E-0) 3.1E-02
Fe-55 6.3E+00 7.9E-04 7.9E+00 8.2E-01
Co-§7 1.BE-02 4.7E-07 6.0E-02 8.9E-04
Co-58 9.2E+00 E.3E-08 1.4E+01 8.7E-02
Fe-59 4.7E-02 1.BE-06 1.0E-01 1.6E-03
Ni-59 2.5E-02 4.4E-05 S.7TE-02 1.SE-03
Co-60 7.3E+00 5.0E-05 3.2E+00 1.6E-01
Ni-H3 S.7TE+ 2.8E-03 9.4E +00 1.2E-01
Zn-65 3.5E-02 1.6E-06 5.3E-02 1.7E-03
Sr-89 1.7E-02 4.2E-06 2.1E-01 4.0GE-04
Sr-90 9.4E-02 4.5E-04 5.2E-02 1.0E-03
Nb-94 TE-Q3 2.4E-05 2.0E-02 2.4E-03
Nb-95 4 QE-02 1.4E-05 1.7TE+00 2.9E-03
7r-08 3.5E- (00 6.3E-06 5.1E-0] 1.3E-03
Tc-99 I.1E-02 7.3E-05 9.4E-05 8. 1E-04
Ru-103 3.1E-02 2.3E-06 2.6E-0] 7.1E-04
RuwRh- 106 4. 4E-0) 4.0E-05 4.2E+00 3.2E-03
Ag-108m 1.7E-02 1.2E-06 2.7E-02 4.0E-04
Ag-110m 6.6E-02 8.5E-C7 4 5E+00 9.7E-04
Sh-124 2.2E-02 1.8E-06 5.9E-02 4.2E-04
Sh-12§ 1.7E-01 3.6E-05 4.3E-01 3.4E-03
1-129 1.7E-03 5.3E-06 4 9E-04 6.0E-05
I-131 2.6E-01 9. 7E-05 3.0E+00 1.5E-03
Cs-134 1.7TE+0 R.6E-04 2.1E-0] 1.7E-02
Cs-137 1.9E+01 1.7E-03 2.6E-01] 4 9E-02
Ba/La-140 2.2E-01 2.4E-05 5.3E-01 1.3E-03

Ce-141 5. 7E-04 3.0E-06 1.8E-01 1.0E-04
Ce/Pr-144 i.2E-0] 1.BE-OS 1.4E+00 | 1.1E-03
Np 237 Pu-242 1.6E-05 1.2E-07 1.SE-05 6.2E-06
Pu-238 1.7E-04 1.BE-05 1.6E-02 4.1E-05
Pu-239/240 1.0E-04 4. 6E-06 6.1E-03 3.6E-Q5
Pu-24] 8.1E-02 1.9E-04 8.6E-01I 2.6E-03
Am-24 4 BE-0S 5.0E-07 2.3E-03 1.5E-05
Cm-242 1. 7TE-04 B.5SE-Q7 1.6E-02 1.6E-05
Am-243 ! 1.3E-06 8.4E-08 0.0 ‘ 7.8E-07
Cm-243/244 4 6. 1E-0S S OE-07 | 5.1E-03 | 9.4E-06

Based on Duke Power facility averages for January '89 through June '92
Approved Dasign Metena/  Waste Mensgement T Jenn) Pape 11.417
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¢ The System 80+ design of the Process and Effluent Radiological Monitoring and Sampling
Systems provides instrumentation to measure, record, and readout ‘n the Main Control room, as
well as control releases of radioactive materials in plant process systems and effluent streams.
This system is designed to provide for continuous sampling and monitoring of radioactive iodine
and particulate, as well as the capability to take grab samples in gaseous process and/or effluent
streams in all potential accident release points.

A particulate/iodine fixed filter cartridge is provided for all plant ventilation systems, with the
exception of the nuclear annex and radwaste building ventilation system, which have their own
particulate and iodine monitoring systems. Except for the turbine building exhaust, containment
purge, the main condenser evacuation system, the Nuclear Island ventilation systems, and the
Gaseous Waste Management System, exhausts discharge through the unit vent. Provisions for
taking grab samples are provided as specified in Table 11.5-6. Additional discussion regarding
sampling capabilities for gaseous process and effluent streams is addressed in Section 11.5.2.2.

A fixed iodine absorption filter and detector assembly, as well as a moving filter and detector
assembly are provided for the unit vent monitor as discussed in Section 11.5.1.2.3.1. The
ventilation systems are provided with a fixed iodine absorption filter and detector assembly only,
with the exception of the Nuclear Annex and Radwaste Building ventilation systems which are
provided with its own particulate and iodine detection systems discussed in Section 11.5.1.2.4.

AR
The capability for taking grab samples from the unit vent and ventilation system exhausts are
provided, as specified in Table 11.5-6 at the respective radiation monitor locations. | grab

samples are taken for amlysis.@t « frequency established by the COL Applicant]]’, dnsite to the
Piitary cnemistry lab and coumiiig room during normal operating and post-accident conditions.

Continuous sampling of all potential post-accident release points is provided by the continuous
unit vent sampler. This sampler contains a fixed filter particulate and iodine cartridge which
receives continuous flow of sample air from the unit vent duct. This sampie cartridge is routinely
replaced and taken for detailed onsite laboratory analysis in the primary chemistry iaboratory and
counting room, where precise assessment of releases is performed for the period during which
the cartridge collected the sample. [[The frequency at which the cartridge is replaced and
analyzed is determined by the COL Applicant and specified in the operations and maintenance
manual.])' The sampler is designed to be used during normal operation and post-accident
conditions to meet the sampling requirements specified in 10 CFR 50.34 (f) (2) (xvii) and
NUREG-737, Attachment 2, Section IL.F.1.

The Process and Effluent Monitoring and Sampling System is designed with a continuous control
room interface via the DPS and DIAS systems. Primary indication of radiation levels and status
of alarms for post-accident and non-post-accident radiation monitors are processed through the
DPS and DIAS systems.

[{The COL applicant will demonstrate conformance with 10 CFR 50 Appendix I, ANSIN13.1, RG 1.21
and RG 4.15])'

The RMS monitors normal and potential paths for release of radioactive materials to provide continuous
indication and recording of gaseous and liquid radioactivity levels leaving the plant. As a minimum,

i COL information item; see DCD Introduction Section 3.2.
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likely to perform maintenance or surveillance activities. A particulate/iodine fixed filter cartridge
is included in the inlet sample tubing to this monitor for collecting periodic grab samples. Under
post-accident conditions, this monitor can be used as a supplement to Regulatory Guide 1.97
monitors to measure activity from expected containment leakage or from an unexpected breach
in containment.

. Reactor Building Subsphere Ventilation Monitor

Each division is continuously monitored by an off-line monitor. These monitors continuously
sample the exhaust from both divisions of the Reactor Building Subsphere Ventilation System.
Sample points are upstream of the exhaust filters and downstream of the last entry point to the
exhaust subsystem. Detection of activity is indicative of equipment failure or leakage in the
subsphere areas. A particulate/iodine fixed filter cartridge is included in the sample inlet for grab
sample collection.

* Portable Airborne Monitor

This monitor includes detector channeis for particulate, iodine, and gaseous activity. The
samplers, detectors, auxiliary equipment, and associated electronics are assembled on a mobile
cart. This monitor can be moved to areas where work or surveillance activities are at an unusual
risk of airborne exposure. Design and operation of this monitor allows for the transfer of the
particulate sample filters and iodine sample cartridges to the counting room for further sample
analysis. The Portable Airborne Monitor meets the equipment requirements stated in Section
I1.D.3.3 of NUREG737. This includes requirements on sample media, purging, and
calibration.

. Emergency Operations Facility (EOF) Ventilation Monitor

o AWhite-it-ie tori _the-EOF-i . ; i b .
24 —abthe-TSC-desertbed-above. While it is in use during an emergency, air entering th- EOF is
continuously monitored by a shielded off-line gaseous activity detector and returned to the
ventilation duct downstream of the intake. If the gaseous activity exceeds a preset limit, an alarm
is actuated in the EOF.

11.5.1.2.5 Area Monitors

The Area Radiation Monitoring System monitors the radiation levels in selected areas throughout the
plant. Most area monitors are designed to provide normal operation indication of unusual radiological
events in order to warn operators and station personnel. Some area monitors are designed for post-
accident indication for areas where access for maintenance to equipment important to safety may be
necessary. These post-accident monitors are designed to the standards required by Regulatory Guide
1.97. Area radiation monitors wili have local visual and audible alarms. High noise areas may have
additional visual indication provided if needed to insure prompt recognition by nearby personnel of high
radiation conditions. One exception would be the Control Room Area Monitor which will use the
existing Main Control Room indications in order not to create a nuisance or distraction due to a spuricus
alarm. A list of area radiation monitors and their ranges is presented in Table 11.54. Area monitor
locations are provided in Table 12.3-5.
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lines to detect radioactivity resulting from a steam gener.iur tube (SGTR) rupture. Alarms
ar € located in the Main Control Room to alert the operator when these monitors detect specified

primary to secondary leakage.
11.5.1.3 Calibration and Maintenance

Commercially available equipment with industry proven technology is incorporated into the design of the
Radiation Monitoring System. Monitoring equipment is factory tested and calibrated with provisions
made for periodic field calibrations to verify proper detector response. Factory calibration includes
isotopic calibration using an adequate number of isotopes to accurately determine the response of the
equipment. The accuracy of these calibrations can be traced to the National Institute of Standards and
Technology. Secondary calibration sources and decay curves are supplied with the equipment.

Radiation Monitoring System equipment is checked and inspected on a periodic basis. Setpoint checks
are performed on a monthly basis with detector calibrations performed once per refueling cycle.
Detectors are also calibrated if an inadequate checksource response indicates 2 problem or following any
other equipment maintenance that could affect the accuracy of the instrument indication.

i1.5.1.4 Administrative and Procedural Contrels e
T dccordance with the CoL applicant

[[Wsiﬂm C of Regulatory Guidﬁ%w}'will h’;repared reviewgd,

and approveﬁor sample collection, preparation, analysis.]]' Procedures will also exist for the use
of radioactivity reference standards, detector calibration and checks of the radiation monitor systems, and
for reduction, evaluation and reporting of data. The accuracy of sample flow rate devices will be
determined on a regularly scheduled basis. Adjustments to the instrumentation will be made as needed
to bring performance into specified limits. The frequency of these calibrations will be specified and
resuits will be recorded. Also, collection efficiencies of the samplers used will be documented.

11.5.2 Process and Effluent Radiological Sampling Program
11.5.2.1 Program Overview

Periodic sampling is performed to supplement the function of the process and effluent radiation monitors.
The sampling programs will be designed in accordance with Regulatorv Guide 1.21 and the sampling
requirements defined in the Technical Specifications.

All continuous effluents that are potentially radioactive are periodically sampled and analyzed. All stored
wastes are sampled and samples analyzed before release of wastes to the environment. Comparisons will
be made between gross radioactivity measurements of continuous monitors and analyses of specific
radionuclides as reguired by Regulatory Guide 1.21.

Special provisions are mrade for poit-accident sampling of effluent pathways in accordance with
NUREG-0737, 10 CFR 50, and Regulatory Guide 1.97 requirements.

COL information stem; see DCD Introduction Section 3.2.
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Also, sampling of some systems is necessary because of required actions in the Technical Specifications
when certain continuous monitors are out of service. [[The Technical Specificatir n actions «pecify the
frequency of sampling and any other special requirements which apply to the sampling procedure
developed by the COL Applicant. |}’

11523 Expected Composition and Concentrations

The specific radionuclide compositions will vary for each batch release from the containment or the liquid
radioactive waste management system and fluctuate somewhat from day to day from the unit vent
continuous releases due to variations in plant operating conditions. The estimated radioactive releases
for liquid effluents are given in Table 11.2-1. The estimated annual airborne effluent releases are given
in Table 11.34.

11.5.2.4 Sampling Equipment and Procedures

Samples are collected by plant technicians and analyzed and measured in the counting room in accordance
with station operation procedures concerning the release of radioactive waste. The frequency of sampling
is in accordance with Regulatory Guide 1.21 guidelines. Station sampling procedures will establish
methods of sampling for each sampling location to assure that representative samples are taken and that
these methods will be consistent for all personnel performing the sampling. Tables 11.5-6 and 11.5-7
list the process systems, sampling capabilities, sampling provisions, and the approximate location that
samples are taken from gaseous and liquid process and effluent streams, respectively. [{The COL
Applicant will determine the sampling frequency, purpose, sensitivity, and type of analysis and provide
them in the operations and maintenance manual.})'

The liquid contents of a tank being sampled are recirculated prior to taking the sample to ensure thorough
mixing of sediments and particulate solids in the tank. All sample connections are located in a free
flowing stream or in a location where a representative sample may be taken. The sample lines are purged
for an adequate period of time before the sample is taken to ensure that the sample is representative,

Effluent ventilation ducts are sampled isokinetically in accordance with ANSIN13.1 for radioactive gases,
particulates, and iodines. lodine samples are collected using special iodine filtering cartridges and taken
to the counting room for analysis. Particulate sampling utilizes fixed paper filters for laboratory analysis.
Gas sampling utilizes special gas collection canisters which allow easy connection and disconnection from
sample taps for transport to the counting room.

11.5.2.5 Analytical Procedures and Sensitivity

Samples of process and effluent gases and liquids are analyzed in the counting room in accordance with
station procedures and Regulatory Guide 1.21. Analytical procedures used are based on methodology
utilized in general practice in the nuclear industry or in applicable standards and the accuracy and
precision of the results are standardized with central or outside laboratories using radioactivity standards
traceable to the National Buresw-of-Standards. Laboratory equipment is provided for the counting room
to perform gross beta counting, gross alpha counting, gamma spectrometry, liquid scintillation counting,
and radiochemical separations.

— \

- [
LM‘.'\L\«""V oy Science. and /xuhnon'o}a.

COL information tem; see DCD Introduction Section 3.2,
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Table 11.5-1 Gaseous Process and Effiuent Monitors

/

b Monitor Detector |  Typical Typical Range | Power | Seismic | Automatic Configuration | ocation {
T (channel) Type " Sensitivity (uCilcx) Supply | Category | Function? ,
gt NI, S . ... —
1y ni™ Waste Gas Online - downstream of
n Gas Beta 1E-6 (Xe-1 1) 1E-6-1E+0 Non-1E None Isolate charcoal beds
Discharge
High Gas G-M 1E-2-1E+4 Non-1E None Isolate

Discharge

P —

Unit Vent Offline- downstream of the
Particulate Beta TE-12 (Cs-137) 1E-11 - IE-S Non-1E None None last possible addition of gas
lodine Gamma/SCA 3E-11 (1-131) 1E-12 - 1E-6 Non-1E None None
Gas Reta S5E-7 (Xe-133) 1E07 - 1E-} Non-1E None None
High Ges SS 1E-3 (Xe-133) IE03 - iE+3 | Non-1E None None

Umit Vent Post-Accident
High Gas fon 3JE+0 (Xe-133) IE+2-1E+5S Non-1E None None Inline

Contamnment High Purge

Exhaust 2 Times Isolate
Gas G-M Background 1E-6 - 1E-2 Non-1E None Purge Online

Contamnment Low Purge

Exhaust 2 Times Isolate
Gas G-M Background 1E-6 - 1E-2 Non-1E None Purge Online

Main Condenser

Evacuation System Online - downstream of
Gas Beta SE-7 (Xe-133) 1E-07 - 1E-1 Non-1E None None condenser vacuum pumps

i "Beta” = Beta Scintillation Detector "8§S" = Solid State Detector
"Gamma" = Gamma Scintillation Detector "lon" = lon Chamber Detector
"G-M" = Geiger-Mueller Tube "SCA" = Single Channel Analyzer

{Note: Other types of high range detectors may be substituted for the Soiid State Detector.)

2 Automatic Functions for Gas Montitors are described in Section 11.5.1.2.3.1.

U /05 Page 11.5.20
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Table 11.5-3 Airborne Radiation Monitors (Cont’d.)
Typical Typical
Detector Sensitivity Range Power Seismic Automatic Configuration/
Monitor (-channel) Type''! {(#Cilee) (uCiler) Supply | Category | Function'” Location el le
— b =
exin
Control Room Air Intake (4 Isolate Offline - downstream Lt
monitors, 2 momtors/intake) Most Con- | of intake, upstream e
- Gas Reta 3E-7 (Xe-133) 1E07 - 1E-1 iE i taminated | of filter inlet
Intake
Reactor Building Annulus Offline - exhaust
- Gas Beta SE-7 (Xe-133) 1EO7 - 1E-1 | Non-1E None None duct upstream of
fiiter inlet
Reactor Building Subsphere Beta 3E-7 (Xe-133) | 1E-O7 - 1E-1 | Non-1E None None Offline - exhaust
Ventilation {(2) duct upstream of
- Gas filter mlet
Portable Airbome
- Particulate Reta SE-09 (Cs-137) | SE-09 - SE4 | Non-1E None None Portable
- Todine Gamma/SCA SE-10 (1-131) SE-10 - SE-S | Non-1E None None
- Gas Beta 1E-6 (Xe-133) 1E-06 - 1E-1 | Non-1E None None
Emergency Operations Facility Beta 3E-7 (Xe-133) | 1E-O7 - 1E-1 | Non-1E None None Offline - upstream
Ventilatioa of filter iniet,
- Gas downstream of intake
m “Beta" = Beta Scintillation Detector
"Gamma” = Gamma Scintillation Detector
"SCA" - i senl Analyzer !
Channsy
21 Automatic Functions for“kiqus Mmmmmummn.s.n.@. '
Arvvborne iKadiation

Aporoved Design Material - Radistion Protection
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Table 12.4-1 PWR Reference Plant Data

Control/ Document

Oconee 3 Unit | McGuire 2 Unit | Catawba 2 Unit

Total Exposure (man-rem) a2z e 620" 334
Average Per Unit (man-rem) 2’3"‘5 310" 167
Number of Refueling Outage 3 1 1
Refueling Exposure (% of Total) 77 67 67
Breakdown by Task (% of Total)

Routine Operation and Maintenance 21 19

Steam Generator Inspection & Maintenance 20 36!

Reactor Vessel Head Inspection & Maintenance 19 5 8
Valve Maintenance 11 18 21
General Entry & Surveillance 8 5 11
Nuclear Station Modifications 5 6 1
In-service Inspectious 5 4 5
Reactor Coolant Pumps 3 3 S
Decontamination 8 B 5

" Impacted by Abnormal Occurrence, 1.e., Steam Generator Tube Rupture.
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323
324
325
326
32.7
328
329

%910 3.2.10
—

M
e TP »32.11

33

331
332
333
334
335
34

34
342
343
344
345
346
347
35

36

Low-Low Lube Oil Pressure

Generator Voltage-Controlled Overcurrent
Low Pressure Turbo Oil

Low Pressure Lube Oil

High Pressure Crankcase

High Temperature Bearings

High Temperature Lube Oil Out

High ;'I-‘ e:i;%e‘;mre Jacket Water

High Vibration

Demonstrate that the following parameters are correctly monitored in the Control Room and at

the local panel:

Lube Oil Temperature and Pressures
Bearing Temperatures

Cooling Water Temperatures and Pressures
Speed

Starting Air Pressure

Demonstrate the operation of the following status indications:

Cooling water not available

Diesel Generator breaker racked out

Diesel Generator overspeed

Loss of control power

Generator fauit

Low air and oil pressure

Maintenance mode

Demonstrate 35 consecutive starts capability.

Demonstrate full load capability.

Approved Design Matens! - Initia! Test Program
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ITAAC and will be similar to the methods in the Section 2.0 ITAAC for comparable/similar design
characteristics.

Selection Criteria - The selection criteria listed in Section 14.3.2.1 were used to guide selection of
interface requirements defined in Section 4.0 of the CDM (or in the Section 2.0 entries referenced from
Section 4.0). The intent is that the interface requirements in the CDM define key, safety-significant
design attributes and performance characteristics of the site-specific, out-of-scope portion of the plant
which must be provided in order for the certified portions of the System 80+ standard plant to comply
with the design commitments in the CDM. It is an objective of this section that it address interfaces
between in-scope and out-of-scope portions of the plant that are unique to the System 80+ standard plant
design. it is not intended that it be a comprehensive listing of design requirements applicable to the out-
of-scope portions of the plant. A discussion of the design feature of out-of-scope portions of the plant
will be provided for NRC review when the COL applicant submits a site-specific safety analysis report.

Selection Methodology - The interface requirements included in the CDM were selected from the
interface requirements listed in the ADM for fully or partially out-of-scope systems. For example,
Section 8.2 defines interface requirements for the Offsite Power Systems. These sections and similar
interface requirement sections for other systems were reviewed, and CDM Section 4.0 entries selected
using the criteria discussed above.

14.3.5 CDM Section 5.0: Site Parameters

This section of the CDM defines the site parameters which were used as a basis for the design defined
in the System 80 + standard plant design certification application. These entries respond to the 10 CFR
52.47(a) (1) (iii) requirement that the design certification documentation include site parameter
information. The plant must be designed and built based on the parametric information in Section 5.0.
Furthermore, it is intended that applicants referencing the System 80 + standard plant design certification
demonstrate that these  parameters for the selected site are within the certification envelope or demon?ﬁile‘
that those site characteristics not bounded by the Sité parameters in Section 5.0 do not invalidate the

o _________/
certified design commltments in Secuons 1.0, 2.0. 3.0, and 4.0 of the CDM . .

Site-specific external threats that relate to the acceptability of the design (and not to the acceptability of
the site) are not considered site parameters and are addressed as interface requirements in the appropriate
system entry (e.g. toxic gas).

Section 5.0 of the CDM does not include any ITAAC and is limited to defining site parameters. This
is an appropriate approach because compliance of the site with these parameters must be demonstrated
by a COL applicant prior to issuance of the license.

Selection Criteria - Chapter 2, Table 2.0-1 provides the envelope of site design parameters used for the
System 80 + standard plant design. The corresponding CDM Section 5.0 is based on using Table 2.0-1
in its entirety except as modified to meet the CDM content criteria previously discussed. For example,
references in this table to specific Regulatory Guides have been deleted from the CDM table because of
the guideline that the CDM does not contain direct references to codes and standards. Section S is limited
10 & tabular entry; no supporting text material is required.

14.3.6 Elements of Design Material Incorporated into the Certified Design Material

Tables 14.3-1 through 14.3-7 summarize the design material that has been incorporated into the CDM
in the areas of 1) Design Bases Accident Analysis, 2) Probabilistic Risk Assessment, 3) Shutdown Risk,

Approved Dasign Matens/ - initis/ Test Program (\ JOz y Pege 14.3-13
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4) Severe Accident Analysis, 5) Flood Protection, 6) Fire Protection, and 7) Anticipated Transients
Without Scram (ATWS). PRA assumptions incorporated into these tables encompass elements of the
system design and assumptions that were expressly included in Tier 1 due to their importance. Both types
of PRA assumptions are included for completeness, but are not distinguished in the tables. CDM falling
outside of the seven subject areas are intentionally not incorporated in these tabies. However, the
referenced ADM sections may contain more information than just that encompassed by these seven
subject areas. Each table may also include design information (certified or non-certified) that is not
directly related to the particular subject area. Further, the tables are not intended to include all system
specific CDM information that is provided in the ADM system descriptions

Table 14.3-1 Design Basis Accident Analysis

A
Al
Paragraph Assumption/Parameter Description Value
Table 5.4.13-1 The primary safety valves pass the munimum flow
rate of 525,000 1bm/hr-valve (saturated steam at
2575 psia)
1
Tabhle S44.4% .1 Pressunzer Safety Valve: Set Pressure 2500 + 1% psia
. Pressurizer Safety Valve: Capacity at accumulation 525,000 Ib/hr muoimum
Pressure, each Valve
E—
54.13.2 A total MSSV capacity of 19x10° Ib/hr 1s required
to maintain the peak secondary pressure beiow
HO% of design
b
| Tsble 6.2 1-3 Containment Shell: Containment Atmosphere 53 psia
l Design Basis Peak Pressure
Table 6.2.1-18 in-Containment Refueling Water Storage Tank 495,000 gal minumum
| IRWST Water Volume
. S——
Table 6.2.1-19 'kunuuz Flow Per Safety Injection Train 1232 gpm maximum
b 4
Vie & ‘Runnui Flow Per Safety Injection Train 980 gpm mummum
V— - | 4
| ¢ il y  |Contanment Spray Pump: Flowrate Per Pump I 6500 gpm maximum
|
Containment Spray Pump: Flowrate Per Pump ‘ 5000 gpm munimum
b S——
Containment Spray Heat Exchanger: Number of 2
‘ !Hul Exchangers
Ran —
Containment Spray Heat Exchanger: Shell Side 8000 gpm mimmum
Flow i
— - -
| Table 6.2 1-2 :I)e!n iime from CSAS to Spray Delivery 68 sec maximum
l 6.2.1.3.3 Main Feed Water Isolation Valve: MFI\ Design | 5.0 sec maxiumum
Closure Time |
T ULY, i o e —
6.2.14 [Main Steam isolation Valve: MSIV Desig sure | 5.0 sec maxumum i
‘ | Tume | !
e e e e — — -+ 4
6.2.3 |Annulus Space: Negative Pressure | <0.25 in (water gauge) minimum |
Approved Design Metens! - initiel Tast Program ' Poge 14.3 14
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Table 14.3-1 Design Basis Accident Analysis (Cont’d.)

Paragraph Assumpition/Parameter Description Value
6.2.6.1 The integrated containment leakage rate is less than
10.5% volume per day.
G 26| Containment Vessel: Leak Rate 0.5 % volume/day maximum
6.3.3.2.2 'The Engineered Safety Features System (ESFAS)

sends & Safety Injection Actuation Signal (SIAS) to
stert the SIS pumps and open the SIS valves
following 8 LOCA or transient. The SIAS 1s
generated on low pressurizer pressure or high
containment pressure.

6.%.%,2. 2 The SIS consists of four safety injection trauns,
each ccasisting of a safety injection pump and a
safety imjection tank.

&.%.,%.2.2. |Diesel generators will provide power on LOCA.

e 3.3, L There are four direct vessel injection ponts.

6.3.3.3.2 Delay Time for 81 Flow to Reactor Vessel After 40 sec maximum
SIAS

Tabie 6.3.3.4-] Emergency Feedwater Storage Tank: Emergency 36(51’0 gal/tank minimum
Feedwater Storage Tank Capacity !

6.3.34.2 SITs can be vented or isolated.
63344 Alignment of SIS for hot and cold wjection is
possible.
Table 15.0-3 Reactor Vessel: Coolant Flow Rate (% of 445,600 95% muumum
gpm)
15.1.2.1 Steam Generator: Maximum Auxiliary Feedwater 800 gpm maximum

Flow 1o Each Steam Generator

Table 15.1.5-10 liad Siemu Line: Blowdown Area for Each Steam 1.283 sq ft maximum

Line

Table 15.1.5-11 Core: 100% Core Power 3914 MWt

Table 15.1.5-12 Atmosphenc Dispersion Factor, 0-2 Hrs at EAB 1.0 x 10? sec/m’
for SLBFPD and SLBZPLOPD Evems

“Tewle % 1.5-12. |Atmospheric Dispersion Factor, 0-8 Hr at LPZ for 1.35 x 10 sec/m’

SLBFPD and SLBZPLOPD Events

Table 15.2.3-1 Main Steam Safety Valve: Main Steam Safety 1212 psia
Valves - Open

Approved Daswgn Metene! - invtie/ Test Progrem
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Table 14.3-1 Design Basis Accident Analysis (Cont’d.)

Paragraph

Assumption/Parameter Description

Value

Table 15.2.8-2

Emergency Feedwater Pump: Emergency
Feedwater Flow Initisted to the Intact Steam
Generators

500 gpm

Table 5.2.86-2

Muin Steam Safety Valve: Man Steam Safety
Valves - Open

1212 psia

Tabie 15.2.8-3

Dispersion Data (MDNBR) 2 hr EAB

1.0 x 107 sec/m’

Dispersion Data (Over Pressure) 2 hr EAB

1.0 x 107 sec/m’

— ) —

Dispersion Data (MDNBR) 8 br LPZ

1.35 x 10 sec/m’

——— | wam—

Dispersion Data (Over Pressure) 8 hr LPZ

1.35 x 10 sec/m’

Table 15.3.1-1

Main Steam Safety Valve: MSSV Opening Pressure
Setpoint

1212 psia maximum

15.5.1.3

Each of the EFW pumps can provide 100% of the
required EFW flow.

Table 15.3.3-1

Emergency feedwater 1s assumed to be
automatically actuated on Steam Generator Low
Level EFAS.

An isolation valve (block valve) is located upstream
of the ADV. The block valve can be closed
manually from the control room.

Main Steam Safety Valve: MSSV Opening Pressure
Setpount

1212 psia maximum

15.3.3.1

The ADVs are manually operated from the control
room.

Diesel generators provide power to the 4.16 kV
safety buses.

15.3.3.1

An ADV is located downstream of the MS5Vs and
upstream of the MSIV in each steam line.

16:%.3. )

Each ADV discharges to the atmosphere.

15.3.3.3.1

An 1solation valve (block valve) upstream of the
ADV exists 1o be closed in case of the stuck open
ADV.

TEEEY

Reactor tnp causes the turbine generator trp.

Table 15.4.8-1

Main Steam Safety Valve: Main Steam Safety
Valves - Open

1212 psia

wmnmw-mrmnw
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Table 14.3-1 Design Basis Accident Analysis (Cont’d.)

Paragraph

Assumption/Parameter Description

Value

Table 15.4.8-3

Atmospheric Dispersion Factors - LPZ (30 days)

2.2 x 10* sec/m’

s | | oo——

Atmospheric Dispersion Factors - LPZ (1-4 days)

5.4x 10° sec/m’

— | —

Containment Vessel: Leak Rate

0.5% volume/day maximum

T".k 154 3-3

Atmospheric Dispersion Factors - EAB (0-2 hr)

1.0 x 10 sec/m®

—y —

Atmosphenic Dispersion Factors - LPZ (0 - 8 hr)

1.35 x 10 sec/m’®

Table 15.4.8-3

Atmospheric Dispersion Factors - LFZ (8 - 24 hr)

1.0 x 10 sec/m’

15.5.1.1

A SIAS actuates safety injection pumps and opens
{the corresponding discharge vaives.

Table 15.5.2-1

Main Steam Safety Valve: MSSV Opening Pressure
Setpoint

1212 psia maximum

Table 15.6.2-3

Double-ended letdown line break size 1s assumed
(0.01556 ft?).

Table 15.6.2-3

Letdown Line: Letdown Line Double Ended Break
Size

0.01556 sq fi

15.6.2.1

Three letdown line isolation valves in series are
located withun the containment.

15.6.2.2

The letdown line orifices are located within the
containmen! downstream of the letdown heat
exchanger.

The hardware for DIAS (Discrete Indication and
Alarm System) is s~ =uically and environmentally
qualified.

Table 15.6.3-7

Main Steam Safety Valve: MSSV Opening Pressure
Setpoint

1212 psis maximum

15.6.3.2.2.1

The turbine/ generator trips on reactor trip.

15.6.3.2.2.2

The nummum capacity of each EFW storage tank
of 350,000 gallons 1s more than enough to mantan
the plant &t hot standby for § hours.

Each EFW storage tank is provided with an

atmosphenc vent to maintain atmospheric pressure
inside the tank.

15.6.3.2.3.1

Emergency feedwater 15 actuated automatically to
recover steam generator water level.

Approved Design Metenal - nival Test Program
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Table 14.3-1 Design Basis Accident Analysis (Cont’d.)

Paragraph Assumption/Parameter Description Value

15.6.3.3.3.1 The Emergency Feedwater Actuation signal (EFAS)
15 generated on low SG level.

The EFW flow 15 actuated on EFAS to restore the

1I5.6.733.) SG level.

15.6.3.3.3.2 The reactor tnip automaticaily trips the turbine
|generator.

6.6, 3.3 4 Main Steam Safety Valve: Maximum Allowable 110% of design pressure

15.6.5.2 Containment Leak Rate, Per Day, (dunng Ist 24 0.5% nomunal

{hours of LOCA) Expressed as & Percentage of
Contaunment Volume Per Day

15.6.5.3 Contanment Leak Rate, Per Day, (duning Ist 24 0.5% nomunal

hours of LOCA) Expressed as & Percentage of
Containment Volume Per Day

Table 15A-10 Unfiltered Norma! Air Intake Rate 2000 cfn maximum

Post Accident lodine Filter: Post Accident Intake 95% mimumum
— ) TM Recirculating lodine Filter Efficiency -
Elemental

Table 15A-10 Post Accident lodine Filter: Post Accident lntake 95% mummum
and Recirculating lodine Filter Efficiency - Organic

Post Accident Jodine Filter: Post Accident Intake 99% mumimum
—— | — |and Recirculating lodine Filter Efficiency -
Particulate

- ) — Control Room: Pressurization 1/8 in (water gauge) Nomunal

J F‘,[\"IQ‘ 4 ?ﬁu-‘v“?_\ rion

Approved Design Meterie/ - ivtial Tast Progrem (1 /55 Pog~ 14.3-18
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Table 14.3-3 Shutdown Risk (Cont’d.)

Paragraph

Assumption/Parameter Description/Value

19.8A.2.8.3.2.5.3

/?Ipi nt

19.8A.2.8.3.2.5.3

Discrete indicators are provided on the Nuplex 80+ " control room
momm_pm\nduhemm_th information that (1) is frequently

dalphynonpponlhmdowncoolmg orkey
Mmmﬁewddqmml These include:
ShudownCoohngSym(pumm).lnldTmm Outlet
Temperature; Heat Exchanger Inlet Temperature; Heat Exchanger Outlet
Temperzature; Pump Motor Current; Flow; Pump Header Pressure;
Reactor Coolant System; Pressurizer Level: Reactor Coolant System
Level; Pressure; Core Exit Temperature; Refueling Cavity.

19.8A.2.13

Flood barriers provide divisional and quadrant separation up to the 70’
elevation. Failure of largest storage tank within & division will not flood
above the 70 level.

19.8A.2.13

(1]

Door closed sensors will be provided on flood doors with indications
available at & monitored location.

19.8A.2.13.3

(1]

Flood barmers provide divisional end quadrant separation up to the 70’
elevation. Failure of largest storage tank within & division will not flood
shove the 70 level.

19.8A.2.13.3

Door closed sensors will be provided on flood doors with indications
svailable at & monitored location.

19.8A.2.13.3

It was assumed that the primary means of flood control in the Nuclear
Annex and Reactor Building 1s provided by the divisional wall which
serves as & barrier between redundant divisions of safety related
equipment.

19.8A.4.1.2

Emergency Feedwater Cavitating Ventun: Emergency Feedwater
Flowrate = B0O gpm maximum

19.8A.7.2.7

)

The integration evident in the Nuplex 80+ displays and Moxie dependent
alarms contributes to plant safety by reducing the historically common
personne! errors during Mode changes and outages.

" ﬁ_‘L‘r ry ?\'4—

" Syatem 86 is & trademark of Combustion Engineenng, Inc.

————
i PRA Assumption

Approved Design Matena! - nvval Test Progrem Pege 14.3-38
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Table 14.3-7 Anticipated Transients Without Scram (Cont’d.)

Paragraph

Assumption/Parameter Description/Value

7.3.1.1.10.1

ti)

The ESFAS actuates the Engineered Safety Features (ESF) systems
when demanded.

7.3.1.1.10.2

The ESFAS actuates the Engineered Safety Features (ESF) systems
when demanded.

7.3.1.1.10.3

]

The ESFAS actuates the Engineered Safety Features (ESF) systems
when demanded.

7.3.1.1.10.4

The ESFAS actuates the Engineered Safety Features (ESF) systems
when demanded.

7.3.1.1.10.5

!

The ESFAS actuates the Engineered Safety Features (ESF) systems
when demanded.

7.3.1.1.10.5

The mteriock on the EFW isolation valves automatically closes the
isolation valves on high SG levels when an Emergency Feedwater
Actuation Signal is not present.

7.7.1.1.11

[

The Alternate Protection System (APS) provides an alternate means of
generating s reactor tnp signal and an alternate feedwater actuation
signal.

L7041

Q)

-

The APS momitors the pressurizer pressure and generates a reactor trip
signal if the RCS pressure exceeds & predetermuned value. Similarly,
an alternate feedwater actuation signal is generated if the steam
.generator level decreases below & predetermined value.

7.7.1.1.11

U] The EFWS is actusted by an EFAS and an APS actustion signal (Low
//SGWml.evel).

7.7.1.1.11

The DIAS and DPS provide for momtoring:
- safety-related plant process display instrumentation,
. reactor trip system status,
- engineered safety feature system status,
- post-accident monstoring of plant safety functions,
- status of plant operating mode-related bypasses,
- core cooling status prior to and following an accident,
. PPS status information,
ESF-CCS status information,
PCS/P-CCS status information.

240141

The digital equapment and software used in the PCS/P-CCS are diverse
from those used in the PPS and ESF-CCS,

Approved Deswgn Metens! - invoel Test Progrem (i 198\ Pege 14 363
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Table 15.1.5-12 Parameters Used in Evaluating the Radiological Consequences of
Steam Line Breaks Outside Containment Opstream of MSIV

Value
Parameter SLBFPLOPD (Case 5) SLBZPLOPD (Case 6)
A.  Data and Assumptions Used to Evalust~ the Radioactive Source Term B
1. Power Level, MWt ' 3992 10
2.  Bumup, MWD/MT 28,000 28,000
3.  Percent of Fuel Assumed to 0.5 0 ‘
Expenence DNB, % ,—\'
4.  Reactor Coolant Activity Before Tech Spec Tech Spés-‘f-'s
Event (based on 3992 MW1), Appendix 15A Appendix 15A
5. Secondary System Activity Before Tech Spec Tech Spec 2.7 &
Event Appendix 1SA Appendix 15A
6. Pnmary System Liquid Inventory, 638,000 638,000
fbm
7. Steam Generator lnventory, Ibm
- Affected Steam Generator 108,640 414,386
- Intact Steam Generator 108,640 414,386
B.  Data and Assumptions Used to Estimate Activity Released from the Secondary System
1. Primary to Secondary Leak Rate, 1.0 (total) 1.0 (total)
gpm
2. Total Mass Release from the 390,050 570,520
Affected Steamn Generstor, Ibm
(0-30 mun)
3. Total Mass Release from the Intact 1,350,990 (2 hrs) 1,351,950 (2 hrs)
Steam Generator 2,885 400 (8 hrs) 2,885,440 (8 hrs)
4. Percent of Core lnventory of L N/A
Volatile Fission Products Assumed
in the Gap
5. lodine/Cestum/Rubidium 1.0 1.0
Decontamination Factor in the
Affected Steam Generstor

4]

Except for cases assuming pre-existing and concurrent odine spike.

Approved Design Matens! - Accdent Anslyses ,:._ /19 6\ Page 16132
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Table 15.3.3-3 Parameters used in Evaluating the Radiological Consequences of a
Single Reactor Coolant Pump Rotor Seizure with Loss of Offsite

Power Resulting from Turbine Trip

Parameters Value
A Dats and Assumptions Used to Evaluate the Event's Radioactive Source Term
I Core Power Level, MWt 3992
3 Buroup, MWD/T 28,000
3 Percent of Fuel Calculated to Experience DNB, % 1.2
4 Reactor Coolant Activity Before Event Appendix 15A
s. Secondary System Activity Before Event, uCi/gm Appendix 15A
6. Primary System Liquid Inventory, Ibm 605,000
7. Steam Generstor Inventory:
- Liquid, Ibm per steam generator 197,000
- Steam, Ibm per steam generator 15,160
B. DlamdAmmmUndtoEtMAmvnykd-ndfmmtheSmdny
System
1 Prunary-to-Secondary Leak Rate, gpmn 1.0 (total)
- 3 Total Mass Release Through the Main Steam Safety Valves, ibm Table 15.3.34
3 Total Mass Release Through the ADVs from 30 to 120 Minutes, Ibm Table 15.3.3-4
4 Percent of Core Fission Products Assumed Released to Reactor Coolant See App. 15A
5. lodine Decontamuination Factor for the Unaffected Steam Generstor 10017
6. lodine Decontamnation Factor for the Affected Steam Generato 1007
; Credit for Radioactive Decay in Transit to Dose Point No
8. Loss of Offsite Power Yes
o Atmosphenic Dispersion Factors
1. & EAB, 0-2 hr, sec/m’ Table 2.3-1
- 3 st LPZ, 0-8 hr, sec/m’ Table 2.3-1
D. Dose Data
i Method of Dose Calculation Appendix 15A
- 8 Dose Conversion Assumptions Appendix 15A

L o= “

| &
(Generptsd Legdine \” e

m No failed fuel assumed for GlSAdones

2 Also, applicable to Cesium and Rubidium for the failed fuel case (see Appendix 15A).

mmwm-amAm () O~

>
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Table 15.3.34

Control Document

Secondary System Mass Release to the Atmosphere for the Single

Reactor Coolant Pump Rotor Seizure with Loss of Offsite Power
Resulting from Turbine Trip Event

Minimum SG Liquid Mass Cumulative Steam Releases (Ibm)
MSSVs -—-—-l
Time (sec) Unaffected (Ibm) | Affected (Ibm) Taiaied 36 T A 20 ‘J.-t:ln i
0.000 197021, 197021, 0. 0. 0.
11.200 205082 219448, 0. 0. 0.
74.100 180933, 212331, 25977. 17918, 43895.
263.60 157739, 202082. 57455. 17918. 75373.
407.40 146831, 192151, 67292. 21689, 9498 ]
553.00 138161, 181875, 76411, 36938. 113349,
682.80 145915, 172793, 76411. 47032. 123443,
848.60 140345, 161723. 85395 56016. 141412
1038.2 140420, 149485 94118, 64804. 158922,
1229.8 140556 138010. 102579, 73265. 175844,
1503.2 1397 139765. 111039. 81725. 192764.
1784.6/) 1405y 139864, 119367 90053. 209420.
1800.0!%) 141528, 140676. 119367. 90053, 209420.
3600.0 141528, 140676, 119367, 90053. 495800
7200.0 141528, 140676, 119367, 90053. 980900.
28800.0 141528, 140676. 119367 90053. 1961500,
et

g
e

p
" Main steam safety valves close.

2]
to stick open for the next 30 munutes.

Table 15.3.3-5

Operator begins cooldown utilizing the atm

osphenc dump valves. One atmospheric dump valve is assumed

Radiological Consequences of a Postulated Single Reactor Coolant

Pump Rotor Seizure with Loss of Offsite Power Resulting from

Turbine Trip
Doses from Secondary System Steam Relenses, rem
v Location GIs. - Fuiled Fuel
Exclusion Ares Boundary .
<02 hours) -
Thyrond 0.6 3.18
Whole-body 0.02 0.13
Low Population Zone ~
_(0-8 hours)
Thyroxd 1.33 2.18
Whole-body 0.01 0.04
;,j. qenerared  Todige <niice

Amndbad'nﬂaw-‘w‘lm

( | ,qc)) Page 15 3-14
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Table 15.4.8-3 Parameters Used in Evaluating the Radiological Consequences of a
CEA Ejection Event

Parameter Value
A Dats and Assumptions Used to Evaluate the Event's Radioactive Source Term
. 1 General
a Core Power Level, MW 3992
b Burnup, MWD/MT 28,000
8, Percent of Fuel Calculated to Expenience DNB, % 6.8
d Percent of Fuel Calculated to Expenence Incipient 0.0
Centerline Melt, %
¢ Reactor Coolant Activity Before Event Tech Spec 348 ‘
l Appendix 15A
f Secondary System Activity Before Event Tech Spec 374 (
Appendix 15A
¥ Primary System Liquid Inventory, Ibm 605,000
h Steam Generator Inventory
Liquid, Ibm per steam generator 117,000
Steam, Ibm per steam generator 23,700
1 Average peaking factor 1.3
B Data and Assumptions Used to Estimate Activity Released
l Containment Leakage
& Containment Volume, ft’ 3.34 EO6
Tavie \§ b5 -2 ’
b Containment Leak Rate, vol. % /day St von-—iSe
¢ Percent of Core Fission Products Assumed Releasad to AREIET Tty Section [
Containment 3 15.4.8.3
d Natural Deposition in Containment Yes
A= 0.15 hr'
- for particulate
A= 289 hr'
for elemental iodine
€ Credit for Radioactive Decay
Hold up 1o Containment Yes '
| In Transit to Dose Point No

Approved Dasign Metanal - Acoidem Anaiyess ' /ooy Page 16.4.24




0+ Control Document

Table 15.4.8-3 Parameters Used in Evaluating the Radiological Consequences of
8 CEA Ejection Event (Cont’d.)

Parumeter Value
2. Activity Release from the Secondary System
. Primary-to-Secondary Leak Rate, gpm 1.0 (total)
b. TMMdemewmeMdn&m&fay 317,100
Valves, Ibm
c. Tota! Mass Release Through the ADVs from 30 773,300
minutes to 120 minutes, Ibm
d. Total Mass Release Rate through the ADVs from 120 153,300
muwShmdmCoohng&mup(aomu).
Ibm/hr <
e. Percent of Core Fission Products Assumed Released (Refer 10 Section 15.4.8.3
to Reactor Coolant
f. lodine Carryover Fraction in the Steam Generators Appendix 15A
g CndﬂforMmuiveDeuyinTnnﬁttoDoqu No
h. Loss of Offsite Power Yes
e Atmospheric Dispersion Factors (from Table 2.3-1)
1. At EAB, 0-2 hr, sec/m’ 1.0x10°
2. At LPZ, 0-8 hr, sec/m’ 1.35x10
8-24 hr 1.0x10*
14 days 5.4x10°
4-30 days 2.2x10°%
D. Engineered Sufety Features »
¥ Contunment Spray Credit None
2. Annuwus Building Ventilation After 30 minutes
3 Contamnment Power Purge Isolation
'S Isolation Time 40 seconds
b. Flowrate Prior to Isolation 1250 cfm
E. Dose Data
1. Method of Dose Calculation Appendix 15A
2. Dose Conversion Assumptions Appendix 15A

Approved Dasign Metene! - Acoident Analyses (/95 ) Pege 16426
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Table 15.6.3-1 Sequence of Events for the Steam Generator Tube Rupture

Time (Sec) Evem Setpoint or Value
0.0 Tube Rupture Occurs -

0.4 High | cam Generator Level Trip Signal Generated -
0.55 Trip Breakers Open -
0.55 Turbine Trip: Stop Valves Start to Close -

54 Mun Steam Safety Valves Open, psia 1212

5.75 Main Steam and Feedwater Isolation Valves Closed -

8.77 Maxmum Steam Generator Pressure, psia 1273

16.5 Backup Heaters Energized, psia 2325

623 :mnu;’l‘lmm Deenergize due to Low Pressurizer Liquid 297
olume,

1800 Opunorlmlnutbebnm‘od&meornndlnnmule -
Cooldown at 100°F/hr for the 1.5 hour tume period

28,800 Shutdown Cooling Entry Conditions are Assumed to be w ) 330/350
RCS Pressure, psia / RCS Temperature, °F -

Table 15.6.3.2 Assumptions and Initial Conditions for the Steam Generator Tube

Rupture

Parameters Assumed Value
Core Power Level, MWi 3876
Core inlet Coolant T mperature, °F 563
Pressurizer Pressure, psia 2375
Core Mass Flov Rate, 10° Ibm/hr 151.9
One Pin Integrated Radial Peaking Factor, with Uncertainty 1.46
Steam Generator Pressure, psia 10587
Moderator Temperature Coefficient. 10 Ap/°F 0.0
Doppler Coefficient Multiplier 1.0
CEA Worth at Trip, % Ap (most reactive CEA fully withdrawn) -8.86
Doppler Reactivity Function See Table 15.0-6

Approved Design Metonal - Accident 4nelyses (1 /.-,)_f/> Poge 16 6-30
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Table 15.6.3-5 Assumptions and Initial Conditions for the Steam Generator Tube

Rupture with a Loss of Offsite Power

Parameter Assumed Value
Core Power Level, MW i 3876
Core Inlet Coolant Temperature, °F 563
Pressurizer Pressure, psia 2375
Core Mass Flow Rate, 10° Ibm/hr 151.9
OnerWWWFM.MUWy 1.46
Steam Generator Pressure, psia 1057
Madersior Tewverature Coefficient, 10° g/ °F 0.0
Doppler Coefficient Multiplier 1.0
CEA Wonth at Trip, % Ao (most reactive CEA fully withdrawn) -£.86
Doppler Reactivity Feedback Function See Table 15.0-6
Table 15.6.3-6 Radiological Consequences of the Steam Generator Tube Rupture with
a Loss of Offsite Power
!_: , Thyro.d Inhalation Doses''!
Offsite Doses” (rem)
Location GIS PIS
’ Exclusion Area Boundary; 0-2 hr, Thyroid 9.53 38.6
2 Low Population Zone Duter ; 0-8 hr, Thyroid 4.23 5.98
e ——

‘. Whole-Bocy Doses!!!

Offsite Doses™ (rem)

Location GIS PIS
[ 1 Exclusion Ares Boundary; 0-2 hr, Whole-Body 0.112 0.143
e —
- 3 Low Population Zone; Outer Boundary; 0-8 hr, Whole-Body 0.019 0.02
e ——
(‘k

1 Radiological releases were determined for a core power of 3992 MW by increasing the steam releases for

the 3876 MWt core power case by 3%

@ GIS - Generated lodine Spike
PIS - Pre-accident lodine Spike
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Table 15.6.3-7

Sequence of Events for a Steam Generator Tube Rupture with a Loss

of Offsite Power and Stuck Open ADV

Time Event Setpoint or Vaiue
0.0 Tube Rupture Occurs -
194.3 Backup Heaters Energized, psis 2325
1450 Pressurizer Heaters De-energized due to Low Pressurizer Liquad 297

Volume, ft’
1756.97 High Steam Generstor Level Condition, % Narrow Range 95
1757.97 High Steam Generator Level Trip Signal Generated -
178,12 Trip Breakers Open -
1758.12 Turbine Generator Trip i
1761.12 Loss of Offsite Power e
1762 LH Maun Steam Safety Valves open, psis 1212
1762 RH Main Steam Safety Valves open, psis 1212
1764 .88 Maximum Steam Generator Pressures Both Steam Generator, psia 1272
1783.16 Pressunizer Empties -
1783.08 Steam Generator Water Level Reaches Emergency Feedwater 26.9
Actuation Signal (EFAS) Analysis Setpoint in the Unaffected
Generator, % wide range
1843 68 Emergency Feedwater Initisted to Unaffected Steam Generator -
184926 Muin Steam Safety Valves Closed, psis 1151.4
2178 W.G hnm“leCooldownbyOmegOncADVm.ch -—
2179 Operator Initiates Safety Injection Flow —
3663 Operator Attempts to Isolate the Damaged Generstor, RCS 550
Temperature, °F
5463 Operator Closes the ADV Block Valve i
5583 Operstor Opens Pressurizer Gas Vent -
8500 Operator Closes Pressurizer Gas Vent and Controls Backup 20
PnuuannwrCmpu,ndSlFlowloRadmRCSPm
and Control Subcooling, °F
28,800 Shutdown Cooling Entry Conditions Reached; RCS Pressure, psia / 330/350
Temperature, °F
Approved Dasign Metene! - Accident Anelyses Cr795) Page 15 6-34



Containment Isolation Valves

3.6.3
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) Al eeemmees L
Valves and blind
flanges in high
radiation areas may
be verified by use of
administrative means.
Verify the affected Once per 31
penetration flow path | days for
is isolated. isolation
device outside
containment
AND
Prior to
entering MODE 4
from MODE § if
not performed
within the
previous 92
days for
isolation
device inside
containment
B. ~--emmee- NOTE---=~emmm B.1 Isolate the affected 1 hour
Only applicable to penetration flow path
those penetration flow by use of at least
paths with two one closed and
containment isolation deactivated automatic
valves. valve, closed manual
---------------------- valve, or blind
One or more flange.
penetration flow paths
with two containment
isclation valves
inoperable [except for
purge valve leakage
and shield building
lgagage not within ' ,
Jimit], T e aadd Bl Liv
(continued)
SYSTEM 80+ 3.6-8 Rev. 00
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ACTIONS

Fuel Storage Pool Boron Concentration

3.7.19

CONDITION

REQUIRED ACTION

COMPLETION TIME

(cont)aued)

7
Verify by
administrative means
[Region 2] fuel
storage pool
verification has been
performed since the
last movement of fuel
assemblies in the
fuel storage pool.

Immediately

SURVEILLANCE REQUIREMENTS

SURVETLLANCE

e

FREQUENCY

SR 3.7.19.1 Verify the fuel storage pool boron
concertration is within limit.

7 days

SYSTEM 80+
16.3 Tech Spec




Spent Fuel Assembly Storage

3.7.20
3.7 PLANT SYSTEMS
3.7.20 Spent Fuel Assembly Storage
7““
.///
Lce 3.7.20 The combination of initial enrichment burnup of each
spent fuel assembly stored in }Region shall be within the |
acceptable [burnup domain] of igure 3.7.20-1 [or in
accordance with Specification 4.3.1.1).
1r

-

APPLICABILITY:  Whenever any fuel assembly is stored in [Region(Zf of the ]
fuel storage pool.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. Requirements of the A.l et | ¢ | SR ——
LCO not met. LCO 3.0.3 is not
applicable.
s Initiate actior. to Immediately
i) move the noncomplying
fuel from [Regiongj. |

e ———————————————— e —————

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.7.20.1 \Verify by administrative means the initial Prior to
enrichment and burnup of the fuel assembly storing the
is in accordance with Figure 3.7.20-1 or fuel assembly
Specification 4.3.1.1. in [Region f! [
-l

\

SYSTEM 80+ 3.7-40 Rev. 00
16.3 Tech Spec (f|)‘7‘5)




3.8 ELECTRICAL POWER SYSTEMS

3.8.1 AC Sources - Operating

AC Sources - Operating

3.8.1

LCO 3.8.1 The following AC Electrical Power Sources shall be OPERABLE.

a. Two qualified circuits between the offsite transmission network
and the onsite Class 1E AC Distribution System; and

Two diesel generators (DGs), each capable of supplying one
division of the onsite Class 1F AC Distribution System.

Automatic load sequencers for Division 1 and Division 2.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTJONS

CONDITION

REQUIRED ACTION

Lol

COMPLETION TIME

A. One required offsite
circuit inoperable.

Perform SR 3.8.1.1
for the required
OPERABLE offsite
circuit,

Declare required
feature(s) with no
offsite power
available inoperable
when its redundant
required feature(s)
is inoperable.

1 hour

AND

Once per 8 hours
thereafter

24 hours from
discovery of no
offsite power to
one train
concurrent with
inoperability of
redundant
required
feature(s)

(continued)

SYSTEM 80+
16.3 Tech Spec




AC Sources - Operating

3.8.1
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
B. (continued) B.3.2 Perform SR 3.8.1.2 24 hours
for OPERABLE DG.
AND
B.4 Verify the combustion | 72 hours
turbine generator
(CT6) is functional
by verifying the CTG
starts and achieves
steady state voltage
and frequency within
[2] minutes.
AND
B.5 Verify the CTG is 72 hours
capable of being
aligned to the ESF AND
buses associated with
the inoperable DG. Once per 8 hours
thereafter
AND
B.6 Restore required DG 14 days
to OPERABLE status.
AND
15 days from
discovery of
failure to meet
LCO
C. Two required offsite | Declare required 12 hours from
Circuits inoperable. feature(s) inoperable discovery of
when its redundant Condition C
required feature(s) concurrent with
is inoperable. inoperability of
redundant
required
features
AND |

_(continued) ﬁl___

— -
P

SYSTEM 80+
16.3 Tech Spec

Rev. 00
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AC Sources - Operating
3.8.1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

C. (continued) €.2 Restore one required 24 hours
offsite circuit to
OPERABLE status.

D. One required offsite D.1  —eeeeeee NOTE--~==emuem
circuit inoperable. Enter applicable
Conditions and
AND Required Actions of
LCO 3.8.9.
One required DG "Distribution Systems
inoperable. - Operating”, when
Condition D is
entered with no AC
power source to one
division.

- -

Verify the combustion | 12 hours
turbine generator
(CTG) is functional
by verifying the CTG
starts and achieves
steady state voltage
and frequency within
[2] minutes.

D.2 Verify the C7G is 12 hours
capable of being
aligned to the ESF AND
buses associated with
the inoperable DG. Once per 8 hours

thereafter

AND .
,,_,.,_..___) fCﬁ“‘
(continued)

SYSTEM 80+ 3.8-4 Rev. 00
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Reviews and Audits

5.5
5.5 Reviews and Audits
9.5.1.1 Functions (comsisued® :
C. Determine whether each item considered under Specifications

5.5.1.2.a through 5.5.1.2.d constitutes an unreviewed safety
Question as defined in 10 CFR 50.59; and

d. Notify the [Vice President - Nuclear Operations] of any
safety significant disagreement between the [review
organization or individual specified in Specification 5.5.1)
and the [Plant Superintendent] within 24 hours. However,
the [Plant Superintendent] shall have responsibility for
resolution of such disagreements pursuant to Specification
’.1.1.

5.5.1.2 Responsibilities

The [plant review method specified in Specification 5.5.1] shall
be used to conduct, as a minimum, reviews of the following:

a. A1l proposed procedures required by Specification 5.7.1.1
and changes thereto;

b All proposed programs required by Specification 5.7.2 and
changes thereto;

g, A1l proposed changes and modifications to unit systems or
equipment that affect nuclear safety;

d. A1l proposed tests and experiments that affect nuclear
safety;

e. Review and documentation of Judgment concerning prolonged

operation with protection channels placed in bypass since
the last [plant review meeting] and the repair of these
channels; and

¥ A1l proposed changes to these Technica)l Specifications (75),
their Bases, and the Operating License.
9.9.2 [Offsite] Review and A it

[The licensee shall describe the provisions for reviews and audits
independent of the plant’s staff (organization, reporting, and
records) and the appropriate ANS]/ANS standards for personnel
qualifications. These individuals may be located onsite or
offsite provided organizational independence from plant staff is

(continued)

SYSTEM B0+ 5.0-9 Rev. 00
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Procedures, Programs, and Manuals
5.7

5.7 Procedures, Programs, and Manuals (ieabisuel’

——4%4%4?————-—Fao9nans—aad-laAua%e——fcoﬂtﬁnuedf"’e‘*"\

5.7.2.8 Radiological Environmental Monitoring Program

This program is for monitoring the rao‘ation and radionuclides in

the environs of the plant. The program <hall provide

rep:esentative measurements of radioactivitv in the highest
po.ential exposure pathways and verification v the accuracy of
the effluent monitoring program and modeling of environmental
exposure pathways. The program shall be contained in the ODCM,
shall conform to the guidance of 10 CFR 50, Appendix I, and shall
include the following:

a. Monitoring, sampling, analysis, and reporting of radiation
and radionuclides in the environment in accordance with the
methodology and parameters in the ODCM;

b. A Land Use Census to ensure that changes in the use of areas
at and beyond the site boundary are identified and that
modifications to the monitoring program are made if required
by the resuits of this census; and

H Participation in an Interlaboratory Comparison Program ‘o
ensure that independent checks on the precision and accuraiy
of the measurements of radioactive materials in
environmental sample matrices are performed as part of the
Quality assurance program for environmental monitoring.

5.7.2.9 Component Cyclic or Transient Limit

This program provides controls to track the CESSAR-DC, Chapter 3

cyclic and transient occurrences to ensure that components are

maintained within the design limits.
$.7.2.10 Inservice Inspection Program

This program provides controls for inservice inspection of ASME

Code Class 1, 2, and 3 components, including applicable supports.

The program shall include the following:

a. Provisions that inservice inspection of ASME Code Class 1,
2, and 3 components shall be performed in accordance with
Section XI of the ASME Boiler and Pressure Vessel Code and
applicable Addenda, as required by 10 CFR 50.55a;

b. Provisions for safety-related snubbers in accordance with 10
CFR 50.55a. The only snubbers excluded from this
requirement are installed on nonsafety related systems and
then only if their failure, or failure of the system on
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LCO Applicability
B 3.0

3.0 LCO APPLICABILITY

LCO 3.0.7
(cont inued)

effect as applicable. This will ensure that all appropriate
requirements of the MODE or other specified condition not
directly associated with or required to be changed or
suspended to perform the special test or operation will
remain in effect.

The Applicability of an STE LCO represents a condition not
necessarily in compliance with the normal requirements of
the TS. Compliance with STE LCOs is optional.

A special test may be performed under either the provisions
of the appropriate STE LCO or the other applicable TS
requirements. If it is desired to perform the special test
under the provisions of the STE LCO, the requirements of the
STE LCO shall be followed. This includes the SRs specified
in the STE LCO.

Some of the STE LCOs require that one or more of the LCOs
for normal operation be met (i.e., meeting the STE LCO
requires meeting the specified normal LCOs). The
Applicability, ACTIONS, and SRs of the specified normal
LCOs, however, are not required to be met in order to meet
the STE LCO when it is in effect. This means that, upon
failure to meet a specified normal LCO, the associated
ACTIONS of the STE LCO apply, in lieu of the ACTIONS of the
normal LCO. Exceptions to the above do exist. There are
instances when the Applicability of the specified normal LCO
must be met, where its ACTIONS must be taken, where certain
of its Surveillances must be performed, or where all of
these requirements must be met concurrently with the
requirements of the STE LCO.

Unless the SRs of the specified normal LCOs are suspended or
changed by the special test, those SRs that are necessary to
meet the specified normal LCOs must be met prior to
performing the special test. During the conduct of the
special test, those Surveillances need not be performed
unless specified by the ACTIONS or SRs of the STE LCO.

ACTIONS for STE LCOs provide appropriate remedial measures
upon failure to meet the STE LCO. Upon failure to meet
these ACTIONS, suspend the performance of the special test
and enter the ACTIONS for all LCOs that are then not met.
Entry into LCO 3.0.3 may possibly be required, but this
determination should not be made by considering only tne
failure to meet the ACTIONS of the STE LCO.
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RPS Instrumentation - Operating
B 3.3.1

BASES

{. Vanarlk Overpower - rMiglh (conhnues )
LCO conservative including all applicable setpoint

~continved) - uncertainties.

The Variable Overpower trip is applicable in MODES
1 and 2 because the reactor can be critical in
these modes. The trip is designed to take the
reactor subcritical which assists (as described
above) in mitigating the consequences of the
particular accidents and AOOs listed.

In MODES 3, 4, and 5 the main concern is for a
return to power event. The reactor is protected
during this event by the High Log Power trip, and
therefore, the above trip does not need to be
OPERABLE.

Z. Logarithmic Power Level - High

This LCO requires four CHANNELS of the Logarithmic
Power Level - High to be OPERABLE in MODE 2, and in
MODE 3, 4, or 5 when the RTCBs are closed and the
CEA Drive System is capable of CEA withdrawal.

The MODES 3, 4, and 5 Condition is addressed in LCO
3.3.2.

The LCO on the Log Power Level - High trip ensures
that violation of the Safety Limits for the reactor
core and RCS is prevented during a continuous CEA
withdrawal from low power levels event. Also, it
ensures that the log power level CHANNELS are
available to detect and alert the operator to a
boron dilution event.

The allowable value setpoint is high enough to
provide an operating envelope that prevents
unnecessary Log Power Level - High reactor trips
during normal plant operations. The setpoint is
Tow enough for the system to maintain a margin to
unacceptable fuel cladding damage should a CEA
withdrawal event occur.

(continued)
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RPS Instrumentation - Operating
B 3.3.1

BASES

2 Lornﬂm|cjcvw(f Level, - "'“‘)b (’an-h'.and\ '

LCO Only the Allowable Values are specified for each |
~{continued) <~ RPS trip function in the LCO. Each allowable value
is specified such that the analytical limit assumed
in the safety analysis is conservative including
all applicable setpoint uncertainties.

The Logarithmic Power Level - High trip may be
bypassed when THERMAL POWER is above [1E-4%] RTP to
allow the reactor to be brought to power during a
reactor startup. This bypass is automatically
removed when THERMAL POWER decreases below [1E-4%]
RTP. Above [1E-4%] RTP, the Variable Overpower -
High and Pressurizer Pressure - High trips provide
protection for reactivity transients.

The trip may be manually bypassed during physics
testing pursuant to LCO 3.1.16, "RCS Loops - Test
Exceptions.” During this testing, the Variable
Overpower - High trip and arministrative controls
provide the required protection.

3. Pressurizer Pressure - Hirh

This LCO requires four CHANNELS of Pressurizer
Pressure - High to be OPERABLE in MODES 1 and 2.

The Allowable Value is set below the nominal 1ift
setting of the pressurizer code safety valves, and
its operation avoids the undesirable operation of
these valves during normal plant operation. In the
event of a complete loss of electrical load from
100% power, this setpoint ensures the reactor trip
will take place, thereby limiting further heat
input to the RCS and consequent pressure rise. The
pressurizer safety valves may 1ift to prevent
overpressurization of the RCS.

4, Pressurizer Pressure - Low

This LCO requires four CHANNELS of Pressurizer
Pressure - Low to be OPERABLE in MODES 1 and 2.

(continued)
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RPS Instrumentation
B 3.3.2

BASES

ACTIONS €.1. C.2.1. and C.2.2

((cn‘n;nulc; Y
Condition C applies to one automatic operatin? bypass
removal function inoperable. If the inoperable bypass
removal function for any TRIP CHANNEL cannot be restored to
OPERABLE status within 1 hour, the associated RPS channel
may be considered OPERABLE only if the bypass is not in
effect. The operator must verify that the operatira byvpass
is not in effect within one hour and every 12 hom's
thereafter; otherwise the affected RPS channel must be
declared inoperable, as in Condition A, and the affected
automatic TRIP CHANNEL placed in bypass or trip. The
operating bypass removal function and the automatic TRIP
CHANNEL must be repaired prior to entering MODE 2 following
the next MODE 5 entry. The Bases for the Required Actions
and Required Completion Times are consistent with Condition
A.

The Required Action is modified by a Note stating that this

LCO applies only to Functions 1, 5, and 6. This Note aids

in identifying the applicable functions; Logarithmic Power

s;vel - High, Reactor Coolant Flow - Low, LPD - High, and
BR - Low.

R.1l and D.2

Condition D applies to two inoperable automatic operating
bypass removal functions. If the opera.,ag bypass removal
functions for two operating bypasses cannot be restored to
OPERABLE status within 1 hour, the associated TRIP CHANNEL
may be considered OPERABLE only if the operating bypasses
are not in effect. The operator must verify that the
operating bypass is not in effect within one hour and every
12 hours thereafter; otherwise the affected RPS channels
must be declared inoperable, as in Condition B, and the
operating bypasses either removed or one automatic TRIP
CHANNEL placed in bypass and the other in trip within ]
hour. The restoration of one affected bypassed automatic
trip channel must be completed prior to the next CHANNEL
FUNCTIONAL TEST, or the plant must shut down per LCO 3.0.3
as explained in Condition B.

(continued)
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ESFAS Logic and Manual Initiation
B 3.3.6

-~ B Spacin

BACKGROUND

Y

ANN (continued)

logic efther locally at the maintenance and test panels or
remotely via the operator’s module. The bypass status is
available for display at the local maintenance and test
panels, remote operators modules, and DPS.

ACTUATION LOGIC

The ESFAS Actuation Logic consists of a selective two-out-
of-four logic for each ESFAS function.

The inputs to the ACTUATION LOGIC are the LCL outputs from
the appropriate local coincidence logics. The initiation
circuits also contain a time delay (TD). The TD functions
as a noise filter. It accomplishes this filter action by
monitoring the continuous presence of an input for a minimum
period of time. If the signal is present for the required
time, the signal is transmitted to the initiation relay.
Test capability is also provided.

The initiation circuit is designed to fail-safe (i.e., in a
trip condition). This will result in a partial trip (1 of
4) in the selective 2-out-of-4 ESFAS actuation logic. The
partial trip will be alarmed the same as a full ESF trip and
actuation and will be indicated by the DIAS and DPS; the
partial trip cannot be bypassed. If the initiation circuit
fails in an undesired condition the failure will be promptly
detected and alarmed via the automatic test function. Since
the actuation functions in the ESF-CCS work in a selective
coincidence logic, this is considered a degraded condition
and a technical specification LCO will apply. CESSAR-DC
Section 7.3 (Ref. 1) describes ACTUATION LOGIC in detail.

COMPONENT CONTROL LOGIC

The COMPONENT CONTROL LOGIC is used to actuate the
individual ESF components which are actuated to mitigate the
consequences of the occurrence that caused the actuation.

The ESFAS actuation and component control logics are

physically located in four independent and geographically
separate ESF-CCS cabinets.

(continued)
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APS
B 3.3.8

BASES

SURVEILLANCE SR 3.3.8.3 (continued)
REQUIREMENTS
A Electrical and mechanical instrument and
equipment uncertainties must be considered.
However, harsh environment uncertainties need
not be included for the AFAS setpoint analysis.

CHANNEL CALIBRATION shall find measurement errors are
within the acceptance criteria specified in Reference 3,

The Frequency is based upon operating experience and
consistency with the typical industry refueling cycle and is
Justified by the assumption of an [18] month calibration
1nt:rval for the determination of the magnitude of equipment
drift.

REFERENCES 1. 10 CFR 50, Appendix A
B Section 7.7
3. [Setpoint Report)
4. Sections 15.2, 15.4, and 15.5

M
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RCS P/T Limits
B 3.4.3

LCO
(continued)

of the vessel to become more pronounced), and the
consequences also depend on the existences, sizes and
orientations of flaws in the vessel material. Although
vossel failure is not an expected outcome of a violation,
the possibility for failure exists.

APPLICABILITY

The RCS P/T limits provides a definition of acceptable
operation for prevention of non-ductile failure that is in
accordance with 10 CFR 50 Appendix G (Ref. 1). Aithough the
P/T limits were developed to provide guidance for operation
during heatup and cooldown (MODES 3, 4, and 5) or ISLH
testing, their Applicabiiity is at all times in keeping with
the concern for non-ductile failure. At all times is
defined to be any condition with fuel in the reactor vessel.
The limits do not apply to the pressurizer.

However, during MODES 1 and 2, other Technical
Specifications provide 1imits for operation that can be more
restrictive than or can supplement the P/T limits. These
other LCOs include LCO 3.4.2, "RCS Minimum Temperature for
Criticality,” and LCO 5.4.1, "RCS Pressure, Temperature, and
Flow Limits.” SL 2.1, safety limits for pressure and
temperature and maximum pressure, also provides operational
restrictions. In MODE 6, with the reactor vessel head
detensioned or removed, the capability for violating the P/T
curves does not exist, however the potential for violating
the temperature rate-of-change 1imit remains.

Furthermore, in MODES 1 and 2, operation is above the
temperature range of concern for non-ductile failure. As
such, stress aralyses have been developed in accordance with
normal maneuvering profiles such as power ascension,

The actions of this LCO consider the premise that a
violation of the limits occurred during normal plant
maneuvering. Severe violations caused by abnormal
transients, which may be accompanied by equipment failures,
may also require additional actions based on emergency
operating procedures.

o ——————
——

(continued)
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SITs
B 3.5.1

BACKGROUND
(continued)

interlocked with the pressurizer pressure instrumentation
channels to ensure the valves will automatically open as RCS
pressure is increased above SIT pressure and to prevent
inadvertent closure prior to an accident. The valves also
receive a Safety Injection Actuation Signal (SIAS) to open.
These features ensure the valves meet the requirements of
IEEE Std 279-1971 (Ref. 1) for "operating bypasses" and that
the SITs will be available for injection without reliance on
operator action.

The SIT gas and water volumes, gas pressure, and outlet pipe
size are selected to allow three of the four SITs to
partially recover the core before significant clad melting
or zirconium-water reaction can occur following a LOCA. The
need to ensure that three SITs are adequate for this
function is consistent with LOCA analysis assumption that
the entire contents of one SIT will be lost via the break
during the blowdown phase of a LOCA.

APPLICABLE
SAFETY ANALYSES

The SITs are taken credit for in both the large and small
break LOCA analysis at full power (Ref. 3). These are the
Design Basis Accidents (DBAs) that establish the acceptance
limits for the SITs. Reference to the analyses for these
DBAs is used to assess changes to the SITs as they relate to
the acceptance limits.

In performing the LOCA calculations, conservative
assumptions are made concerning the availability of safety
injection flow. These assumptions include signal generation
time, equipment starting times, and delivery time due to
system piping. In the early stages of a LOCA with & loss of
offsite power, the SITs provide the sole source of makeup
water to the RCS. (The assumption of a loss of offsite
power is required by regulations). This is because the
safety injection pumps cannot deliver flow until the diesel
generators (DGs) start, come to rated speed, and go through
their timed loading sequence. In cold leg breaks, the
entire contents of one SIT are assumed to be lost through
the Lreak during blowdown, even through the SITs discharge
their contents directly to vessel downcomer via the direct
vessel injection nozzle.

The Timiting large break LOCA is a double ended guillotine
cold leg break at the discharge of the reactor coolant pump .

(continued)
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Inverters - Operating

B 3.8.7
BASES
ACTIONS B.l and B.2
ontinued)
If the inoperable devices or components cannot be restored

to OPERABLE status within the required Completion Time, the
unit must be brought to a MODE in which the LCO does not
apply. To achieve this status, the unit must be brought to
at least MODE 3 within 6 hours and to MODE 5 within

36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required unit
conditions from full power conditions in an orderly manner
and without challenging unit systems.

SURVEILLANCE SR_3.8.7.1
REQUIREMENTS

This Surveillance verifies that the inverters are
functioning properly with all required circuit breakers
closed and AC vital buses energized from the inverter. The
verification of proper voltage and frequency output ensures
that the required power is readily available for the
instrumentation of the RPS and ESFAS connected to the AC
vital buses. The 7 day Frequency takes into account the
redundant capability of the inverters and other indications
available in the control room that alert the operator to
inverter malfunctions.

REFERENCES L Chapter 8.
2. Chapter 6.
5. Chapter 15.

M
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Rapid Depressurization Function
B 3.4.18

APPLICABLE

SAFETY ANALYSES
(continued)

Two cases were analyzed: (1) a TLOFW event with one RDF
bleed path open, two SI pumps operable, and immediate
operator action to open the RDF bleed path after the primary
safety valves (PSVs) open, and (2) a TLOFW event with both
RDF bleed paths operable, four SI pumps operable, and an
operator delay to open the RDF paths after the PSVs open.
The analysis shows that case 2 is the worst case, which
requires larger RDF bleed valves, each sized to meet the
acceptance criteria.

The RDS satisfies Criterion 3 of the NRC Policy Statement.

The LCO requires the RDOF tc be OPERABLE. Both vent paths
shall be closed for all design basis events. 7The RDF is
OPERABLE when a vent path can be established form the
pressurizer to the IRWST

APPLICABILITY

In MODES 1, 2, 3, and 4, at least one vent path is required
to be operable, and both vent paths closed. The RDF is for
use in beyond-design-bases events such as a TLOFW, and for
mitigating severe accidents such as a core melt.

SYSTEM 80+

1A Tec

1

Spec

A.l, A2, and A.3

With inoperable components, such that both vent paths are
inoperable, one of the two vent paths must be returned to
OPERABLE status within 72 hours. If at least one RDF vent
path cannot be made OPERABLE within 72 hours, then the plant
must be in MODE 3 within an additional 6 hours, and then in
MODE 5 within an additional 36 hours. The 72 hour
Completion Time is based on the extremely low probability of
the beyond-design-basis event (TLOFW) that the RDF is
designed for and reflects an adequate time allotted for
return of redundant safety grade systems to OPERABLE status.

{re - vl
continued)
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Maintenance Rule Integration - The plant owner/operator should consider the integration or interface
of operations reliability assurance process and the requirements of 10 CFR 50.65 which require the
operator to develop a maintenance program for risk significant SSCs or SSCs that could produce trips
Or transients.

The plant owner's operations reliability assurance process should address the interfaces with construction,

startup testing, operations, maintenance, engineering safety, licens’sg, quality assurance and procurement
of replacement equipment. ot

17.3.11 D-RAP Implementation

An example of implementation of the D-RAP is given for the Component Cooling Water System
(CCWS). This system was selected as an example because it was a support system and was found in the
earlier System 80 PRA to contain risk-significant components. Because of this finding, and through the
D-RAP organization described in Section 17.3.5, the design was changed. The design and analytical
results, as presented in this chapter, is presented only as a D-RAP example and does not necessarily
correspond to the current System 80 + design.

17.3.11.1 CCWS Function

The Component Cooling Water System (CCWS) is a closed loop system that provides cooling water flow
to remove heat released from plant systems, structures, and components. The CCWS functions to cool
the safety-related and non-safety-related reactor auxiliary loads.

Heat transferred by these components to the CCWS is rejected k!he Station Service Water System
(SSWS) via the CCWS heat exchangers. {0

173.11.2  Earlier CCWS Design

The System 80+ Design is an evolutionary plant and improvements were included with input from the
earlier System 80 PRA. The earlier CCWS design is shown in Figure 17.3-8 and described in more
detail in section 5.3.19 of Reference 17.3-2. It consisted of two independent, closed loop, safety trains.
Each train contained one pump that was on standby. One of the major insights of the System 80 PRA
(Section 8.2 of Reference 17.3-2) was that loss of the CCWS was a dominant cause of front-line system
failure. Failure of the CCWS pumps to start and run was one of the dominant failure modes.

173.11.3 System Redesign

To more easily meet the desired CDF for the ALWR, the CCWS$ required a redesign using the process
identified in Figure 17.3-2. This redesign was also helped by design review meetings where the Project
Manager for the RAP and PRA discussed with the designers the PRA results, including failure modes
and importance of support systems to front line safety systems. An example of an improved CCWS$
design is given in Figure 17.3-9 and an example of analytical results are presented in Tabies 17.3-1 and
17.3-2. Details of the actual System 80+ CCWS design and reliability analysis are given in the System
80+ PRA and do not necessarily correspond to the example presented here.
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The improved CCWS design contains two trains (only one is shown in Figure 17.3-9). Each train
contains two pumps and one pump is kept running at all times. This design eliminated the important
failure mode of the CCWS pump failing to start which was observed in the earlier design. Table 17.3-1
gives an example of the components nmporumce for internal events for an ALWR. The Fussell-Vesley
Importance is the fraction of the CDF that the component,

Z a-pummeew-sm The first CCWS component is only rmked in importance

based on this measure. The components in the improved CCWS meet the criteria that they have a small
impact on risk (bottom of Figure 17.3-2) and can be considered in an operations rejiability assurance

process. 4,9
17.3.11.4 Failure Mode Identification

Figure 17 3-3 gives two methods for operations reliability assurance process evaluation, using failure
history or analytical methods. For this example, an anaiytical method as represented in Figure 17.3-§
was used. Figure 17.3-10 gives an example of the upper level fault tree to analyze failure modes for
Train | of an improved CCWS. Table 17.3-2 gives an example of the ranking of the risk significant
SSCs for Train 1. There is also a second train not evaluated in this table. Because this CCWS design
1s an evolutionary design using standard components, a search of the operational data bases for component
failure rates and operations experience is also possible using Figure 17.34, but was not used in this
example.

Following the flow chart of Figure 17.3-5, the designer would determine more details about each failure
mode, including pieceparts most likely to fail and the frequency of each failure mode category or
piecepart failure. This would result in a list of the dominant failure modes to be considered in the
operations reliability assurance process. ASME Section XI requirements for inspection and other
mandated inspections and tests would be identified, as indicated in Figure 17.3-6.

Examples of the types of failure modes that could impact reliability of these identified components are
shown in Table 17.3-3. The example is not a complete listing of the important failure modes, but is
intended to indicate the types of failures that would be considered.

17.3.11.8 Identification of Maintenance Requirements

For each identified failure mode, the appropriate maintenance tasks will be identified to assure that the
failure mode will be (1) avoided, (2) rendered insignificant, or (3) kept to an acceptably low probability.
The type of maintenance and the maintenance frequencies arv both important aspects of assuring that the
equipment failure will be consistent with that assumed for the FRA. As indicated in Figure 17.3-7, the
designer would consider periodic testing, performance testing or periodic preventive maintenance as
possible operations reliability assurance process activities to keep failure rates acceptable.

For the CCWS, one pump in each train is in operation and all the valves in that flow path are open. An
example of the possible mainienance #nd testing follows and is summarized in Table 17.3-3. Minor PM
on the pumps will be performed baszd on the recommendations of the vender (8000 hrs of operation, for
example) and a major overhaul would be performed every 50,000 hrs of operation. Only maintenance
on one pump will be performed at a time during Modes | through 4. The most frequent surveillance
requirement for the CCWS might be to verify that each CCW manual, power-operated or automatic valve
in the flow path servicing essential equipment, that is not locked, sealed, or otherwise secured in position,
18 in its correct position. This test is performed every 31 days. Additionally, there is a surveillance
requirement that every |8 months, it must be demonstrated that each CCW automatic valve actuates and
each CCW pump starts on an actual or simulated actuation signal. Example of maintenance activities and
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Table 17.3-2 Exampie of Risk-Significant Ranking of SSCS for the CCWS Train 1

Rank''//Component Name Description

1) CVNDCC-1316 Manual Valve CC-1316 Fails to Remain Open

2) CPBKCCWPIA Component Cooling Water Pump |A Fails to Run
CPBVCCWPIB CCW Pump 1B Unavailabie Due to Meintenance

3) CPBJCCWPIB CCW Pump 1B Fauls to Start
CPBKCCWPIA Component Cooling Water Pump 1A Fails to Rnn

4) CHFLCC-1305 Valve CC-1305 not Opened Due to Pre-existing Maunt. Error
CPBKCCWPIA Component Cooling Water Pump 1A Fails to Run

5) CHWEHXIA CCW/SW Heat Exchgr. 1A Fails While Operating
CVMACC-107 MOV CC-107 Fails to Open

6) CHWEHX1A CCW/SW Heat Exchgr 1A Fails While Operating
CVMACC-109 MOV CC-109 Fails to Open

1)) CHWEHXIA CCW/SW Heat Exchngr 1A Fails While Operating
CVMASW-123 MOV SW-123 Fails to Open

§) CHWEHXIA CCW/SW Heat Exchngr 1A Fails While Operating
CVMASW-121 MOV SW-121 Fals to Open

9) CHFFSTBHX1B Operator Fails to Open CCW HX 1B Isolation Valves
CHWEHXIA CCW/SW Heat Exchongr 1A Fails While Operating

10) CBDBCCWPIB 4.16 Kv Circuit Breaker 1B Fails to Close
CPBKCCWPIA Component Cooling Water Pump 1A Fails to Run

1) CPBVCCWPIB CCW Pump !B Unavailable Due to Maintenance
CVCDCC-1302 Check Valve CC-1302 Fails to Remsuin Open

12) CBDQCCWPIA 4.16 Kv Circuit Bresker 1A Trips Spunously
CPBVCCWPIB CCW Pump 1B Unavalable Due to Maintenance
CVYCACC-1303 Check Valve CC-1303 Fails to Open

14) CPBICCWPIB CCW Pump B Fails to Stan
CVCDCC-1302 Check Valve CC-1302 Fauls to Remawn Open

13 CPRKCCW PLA :o-rme-\* Cooling Watey Puwy LA dals Yo Rum
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Alarm Representations

Visual alarm information in NUPLEX 80+ is identified by a unique hue, yellow. Different hues
were not used to differentiate priorities because this limited the number of hues available for other
purposes and using one hue (yellow) for alarms reduced search time for the existence of alarms
(more important information than alarm priority). Position coding was not feasible. NUREG
0700 provides recommendation that shape is an acceptable coding mechanism and was thus
chosen. Three levels of intensity have been assigned to differentiate the state of the alarms. New
alarms fast flash with a high intensity yellow, existing alarms are solid (i.e. not flashing) with
& medium intensity yellow, cleared alarms siow flash with a low intensity yellow. T*is approach
allows all alarm conditions to be quickly and uniquely recognized by the hue ye! and allows
the alarm state to be determined uniquely by the intensity of yellow.

Shape coding is used to identify alarm priority; i.e. 1, 2, or 3. The shape coding used for
identifying alarm priorities uses representational features of decreasing levels of salience. Shane
coding of alarm priorities also allows retention of priority information for Return to Normai
conditions. Two borders have been defined around a descriptor or alarm tile as an enhancement,
(not & code) that increases brightness and saliency of the coding between the different intensities
of yellow used to distinguish unacknowledged new alarms (most important) from unacknowledged
cleared and acknowledged existing alarm intensities. These borders, typically three pixels thick,
define & spatial difference between the new and existing alarms. New alarms will flash the
exiltinganundtheadditiomlmreepiularugivingthceffectofthulumjumpingmnndu
operator. This enhancement increases brightness and salience of the coding between the different
intensities of yellow used to distinguish unacknowledged new alarms (most important) from
unacknowledged cleared and acknowledged existing alarm hues. Cleared alarms will be shown
using the same area as existing alarms but with a different uneven flash duty cycle (see Figure
18.7.1.8). The following provides the format for alarm representations in Nuplex 80+ .

. Priority 1 alarms

Alarm tiles, mimic diagram component descriptors, symbols, process parameter
descriptors, and directory/display page option fields have their descriptor presented in
reverse video image using the alarm hue coding. On the €RT the descriptor is presented
grey for static data and in blue for dynamic data to provide good contrast for readability.
In addition, the alarm tile and alarm list status fields on the ©RT use the same
representation. “~ vDU

2. Priority 2 alarms

Alarm tiles, mimic diagram parameter descriptors, component descriptors, and
menu/display page options have a thin box using the alarm hue code around their
descriptor.

3 Priority 3 alarms

Alarm tiles, mimic diagram parameter descriptors, component descriptors, and
menu/display page options have brackets around their descriptors.

L1/95)  Pege 18.7.28
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All five (reacriviry ((;Mr();’,fieua()r core cooling and hear removal from the primary system,)
reacior core cooling and heat removal from the primary system, reactor coolant system integrity,
radioactivity control, and containment conditions) of the safety function elements are included in
the DPS Critical Functions Monitoring hierarchy which Jorms the basis of the Nupiex 80+ SPDS

Junction

The System 80+ Critical Functions Monitoring function (SPDS) is developed in a complementary
(parallel) fashion with the developmen: of System 80+ Emergency Operations Guidelines.
Generic emergency procedure guidslines are used during the design process.])"

Attachment 2 of Reference 2 provides a more detailed explanation of how Nupiex 80+ complies with
NUREG-0737 Supplement | requirements

18.7.1.82 Critical Function and Success Path Monitoring

Critical Function and Success Path (availability and performance) information is integrated throughout
the Nuplex 80+ information hierarchy. The critical function and success path monitoring application
programs in conjunction with the continuous IPSO display and the DPS VDUs meet SPDS requirements
for Nuplex 80+ without using stand-alone monitoring and display systems. Alarms provide guidance
to unexpected deviations in critical functions as well as success path unavailability or performance
problems

Alarm priorities are assigned based on the proximity of the alarm setpoint to a significant operator action
condition. Section 18.7.1.1.4 provides a more detailed explanation of alarm priorities.

IPSO continuously provides overview information that is most useful for operator assessment of the
critical functions, see Section 18.7.1.1. Each box within the matrix highlights the presence of alarms that
threaten the specific critical function. The display format for the box indicates the highest priority of all
related alarm conditions. Supporting information relating to critical function alarm conditions is available
by using the alarm tiles on the critical functions section of the DPS display page hierarchy.

The critical function section of the display page hierarchy contains the following information:

3 Level | Display Page
This "Critical Function” overview page provides more detail on the critical funciion matrix
presented on IPSO. More detail is provided on alarm conditions (descriptor) to help guide the
Operators to appropriate Level 2 Critical Functions display pages. A typical Level 1 Critical
Functions display page is shown in Figure 18.7.1-13
Level 2 Display Page

A second level page exists for each of the twelve critical functions Each page contains

1 The critical function information provided on the 1st level display page that is associated
with the critical function

NRC Staff approval is required prior to umplementing & change 1n thus information; see DCD Introduction
Section 3.5

Amv-a Deassgr Mor-n;-;wmon Focm;bwm
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4, A label titled "INJ FLOW CNTL" is placed above the Seal Injection Flow Controller.
S. A labe! titled "INJ TEMP CNTL" is placed above the Seal Injection Temperature Controller.
18.7.3.4 Alarm Layout

The alarm tiles fur the RCS panel are contained on two flat panel display modules. The module used for
the 16 Seal Bleed System alarms is located above the RCP and seal bleed system functional groups to the
left of the DPS VDU. Figure 18.7.3-39 illustrates its location, and Figure 18.7.3-37 illustrates the
detailed layout of the alarm tiles. This location places the alarms at the highest level within the RCP/Seal
Bleed functional groups to enhance its attention getting function. The module used for the RCS and
Operator Established, Alarms tiles which is located above the Pressurizer functional group to the right
of the DPS VDU. Figure 18.7.3-39 illustrates its location, and Figure 18.7.3-36 illustrates the detailed
layout of the alarm tiles.

. Identification of Functional Alarm Groups

The RCP functional alarm group is identified by a label titled "RCP", placed above the RCP/Seal
Bleed System Alarm Module. The Seal Injection System functional alarm group is identified by
a label titled "Seai/Bleed", placed above the RCP Seal/Bleed Alarm Module. The RCS functional
alarm group is identified by a label titied "RCS", placed above the RCS alarm module.

. Layout of Alarms Within Each Functional Group

The alarms for the RCS are located on the right alarm module and arranged as shown on Figure
18.7.3-36. For cases where high and low alarm tiles exist for the same process (i.e., Pressurizer
Pressure Hi and Pressurizer Pressure Lo), the high alarm tile is placed above the low alarm tile.

The alarms for the RCP are located on the left alarm module and arranged as shown on Figure
18.7.3-37. They are placed within functional groups identical to the RCP indication and controls.
There are four columns of RCP alarms, RCP1A, RCP1B, RCP2A and RCP2B. These columns
of alarms are located left to right, as are the indication and controls. To help identify problems
common to more than one RCP, similar alarms (i.e., cooling system) for the four RCPs are
located in the same row.

There are three alarm tiles for the RCP Seal Injection System. These are shown in Figure
18.7.3-37.

18.7.3.5 DPS VDU Layout
VDU P
The CRT is located near the center and close to,bottom of the vertical panel section, as specified in
Section 18.7.2.3.1 (Figure 18.7.3-39 illustrates its location).
18.7.3.6 Miscellaneous Controls Layout

A lamp test switch is located in the upper center area of the apron section of the RCS panel. (Figure
18.7.3-39 illustrates its location).

The Operator Aid Alarm tile is provided on the vertical section of the RCS panel.

mmwwmmw L‘/‘)‘S) Page 18.7-90
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Improvements have been made in the instrumentation of the SCS to provide the operator with more
information about critical points in the system. The intent is to provide the operator with detailed system
parameters so appropriate actions can be taken before the loss of DHR occurs. If a loss of the SCS does
occur these parameters will aid in the correct and timely evaluation of the initiator thus decreasing SCS
recovery time. Major new instruments which have been included in the System 80 + design are suction
and discharge pressure indicators and SCS pump motor current indication. These instruments are all
indicated in the main control room.

Suction piping arrangements have been simplified and improved. Several incidents have been attributed
10 the presence of loop seals in the suction lines that allow air to collect and lead to the reduction of
NPSHA and air binding. System 80+ arrangements for the suction lines do not have loop seals and
thereby enhance the ability of the pumps to survive low NPSHA conditions.

Improvements in AC power reliability are discussed in sub-section 2.4.3.2.

The System 80+ SCS design features presented above, and summarized in Table 2.4-1, provide a way
to minimize a loss of the SCS. These design features also address initiators which are known to have
defeated DHR systems in currently operating plants. A summary of these initiators and corresponding
SCS design features are provided in Tables {-) and 2.

B Y ok 3

24313  Recovery from Initiators 7'

Recognizing that some initiators may defeat the SCS, the System 80 - design will require that both SCS
trains and one division of AC power be operable during Modes 5 and 6. This aliows safety injection and
containment spray equipment in the redundant division to undergo maintenance activities as necessary.
142 ~ s‘,’ 2-
Table 1-Z.provides a detailed listing of events that have resulted in the loss of shutdown cooling. Table
A2} summarizes design features incorporated into System 80+ to prevent, detect and mitigate the effects
| 4.1 of the rvents listed in Table {-2. Consequently, a detailed listing of all potential initiators will not be
provided in this section. Instead, initiators that result in the loss of DHR are categorized into four
groups. This categorization is structured primarily to simplify the discussion but may also aid in
constructing diagnostic loss of SCS procedures. These groups relate the initiator to a location in the
system with respect to the SC pump. The instrumentation provided for monitoring the pump’s
performance identify whether the failure is in the suction line, discharge line, the pump itself, or a power
failure. With proper diagnostic information from these groups, the operator can perform appropriate
recovery actions to restore DHR. Table 2.4-2 identifies the groups, some representative initiators in
each group, a brief description of the event and the instrumentation available to detect the event. The
discussion that follows examines how DHR can be recovered using this information assuming a loss of
a SCS train.

2.43.13.1 Group | J~uiators

Group | initiators include a failure in the suction side of the SC pump. Suction line initiators are the most
common during the midloop operation. These would include air ingestion, inadvertent closure of a valve
in the suction line, failure of a relief valve to close, leakage from the system and procedural errors. The
result of any of these initiators is to reduce the NPSHA for the SC pump.

Information provided to the operator in the control room for deteciing and diagnosing these events include
various alarms and indicators. The SCS includes an alarm for a low flow condition during shutdown
cooling. This will be the initial indication of a possible suction line initiator since its set point is above

Approved Dassgn Matensl - Prosetibsvc Riss A ssassment (/)5 )  Pege 19.8A-19
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(_ (For these Figures, see Chapter 6, Figures 6.3.2-1A, 6.3.2-1B and 6.3.2-1C.)
2.5 Primary/Secondary Containment Capability and Source Term
25.1 lssue

This section addresses the ability of the containment to protect the public from the consequences of a
release of radiation during the time the containment is open.

This issue is related to events initiated in Mode S or 6 which have the potential for radiological release.

The events which will be considered are the loss of decay heat removal capability initiated by either a
loss of shutdown cooling or by a loss of coolant caused by either operator error or a pipe break.
Following a lo=s of decay heat removal not the result of a pipe break, a radiological release from an open
containment can occur when the time for the core to reach saturation is less than the time to restore RCS
cooling and, failing this, the additional time to evacuate, close and isolate the containment. The time for
the coolant to reach seturatiun is a function of plant conditions at the time the event is initiated.
Time to restore includes the time to detect that decay heat removal has been lost plus the time to restore
either shutdown cooling or initiate alternate means of cooling. Time to detect depends on the
instrumentation available to detsct that Primary System cooling has been lost. The time to restore decay
heat removal depends on the available systems and procedures.

Once Primary System cooling has been lost measures must be taken to evacuate and seal the containment
before the system begins to boil. The time to close and isolate the containment depends on:

- Design, operation, condition and status of equipment to close penetrations, equipment hatches and
personnel air-locks,

Procedures for routing material and lines through these openings,
- Training of personnel
. Conditions of pressure, temperature and radiation within the containment as the core uncovers,
252 Acceptance Criteria
The following acceptance criteria apply to the issue addressed in this section:

1. Radiological exposure of the public to any event resulting in a loss of decay heat removal shall
be limited to a small fraction of the limits stated in 10CFR100.

Approved Deswgn Meteris! - Probebikstic Risk Assessment L‘/a.;) Page 19 8A-26



2. RCS Level below reduced inventory

Entry into or out of these operational conditions is controlled by procedures and Technical Specifications
and require verification by the Senior Reactor Operator.

2.53.2.5.2.1 RCS Level Above Reduced Inventory

There are no Technical Specification requirements on containment integrity ii. Mode S when not in
reduced inventory. Therefore proceeding from Mode 4 to Mode 5 does not require compliance with
Technical Specifications dealing with containment integrity. It is during this mcde of operation that
equipment for maintenance and refueling outages, and support personnel, are moved into and out of
eonmnmmthroughtheoneeqmpmemhnchmdtwopemnnelloch Also during this mode the
surveillance testing of containment penetrations is completed and verified in accordance with site specific
procedures.

2.53.2.1.2.2 RCS Level Below Reduced Inventory

In Mode 5 the RCS may be drained to facilitate installation of the steam generator nozzle dams as well
as other maintenance items. Draining the RCS to a reduced inventory level (> 3 feet below the reactor
flange) requires (through the Containment Penetrations Technical Specifications) monitoring for any
leakage of radiation through the penetrations. To maintain containment integrity, the equipment hatch
and one of the two doors on each of the personnel locks must be ciosed @ufing core alterations. )

e

253213 Mode6

The potential for fuel handling accidents in Mode 6 establish the requirement that containment integrity
be maintzined. Thus the equipment hatch and one of the two doors on each of the personnel locks must
be closed during core alterations.

Entry from Mode 5 to Mode 6 may require verification of containment penetration status. Since Mode
5 has two possible operational states, containment configuration must be satisfied and verified by he
Senior Reactor Operator. Entry into Mode 6 from Mode S5 reduced inventory operation requires
monitoring of containment penetrations for radiation leakage. Entry into Mode 6 from Mode 5, not at
reduced inventory requires verification of penetration status.

25322 System 80+ Containment Features
2.5.3.2.2.1 Building Arrangement and Ventilation

The containment openings are surrounded by the Nuclear Annex Building. Therefore, there are no direct
openings to the outside environment, and all leakage and air flow from containment openings (personnel
locks, equipment hatch, open penetrations) is exhausted into the Nuclear Annex.

The Nuclear Annex Ventila.ion System (a non-safety grade system) draws air from various points in the
Nuclear Annex and exhausts to the unit vent. If high radiation levels are detected by the system radiation
monitor, the exhaust flow automatically aligns 1o a filter train. The filter train consists of particulate
filters and carbon absorbers to remove radioactive material prior to exhausiing into the unit vent.

Approved Design Marens! Probabibstc Risk Asressment 0195) Poge 19 8428



!m gg+ Nesign Cruntrol Document

The paths defined for the CVCS, if established, would be manageable with available make up sources
during Modes 2, 3, 4, 5 or 6. This discharge would be siow enough such that a loss of primary coolant
to the hot leg level should not occur before detection and mitigation have been accomplished. No new
design features, technical specification or procedural guidance are identified for paths associated with the
CVCS.

2.123.24 Potential Drainage Paths from the RCS to the SS

The potential drain paths from the RCS through the SS are shown in Figure 2.12-4. The potential drain
paths presented in Figure 2.12-4 are normal sampling paths. A major opening in the sampling lines
would need to occur for a net loss of primary coolant to occur.

The paths defined for the SS, if they were to occur, would be manageable with available make up sources
during Modes 2, 3, 4, 5 or 6. The discharge would be slow enough such that a loss of primary coolant
10 the hot leg level should not occur before detection and mitigation have been accomplished. No new
design features, technical specifications or procedural requirements are identified for paths associated with
the SS.

2.12.4 Resolution

The shutdown risk issue of the potential for draining the System 80+ RCS is resolved primarily by
design features, technical specifications and procedural guidance to prevent a drainage event from
occurring and to allow the operator to recover in a timely manner if such an event occurs.

The vast majority of potential paths reviewed were judged to be minor such that the drain flow rate can
be compensated using available detection and mitigating systems or are otherwise insignificant. System
80+ design features, techrical specifications and procedural guidance are sufficient for such paths.

An examination of the potential drainage paths for various System 80 + plant arrangements and operating
configurations has provided candidate paths, that if assumed to be opened, could lead to a rapid loss of
primary coolant. The candidate paths primarily involve those opened by misoperation or misalignment
of one or multiple valves by the operator. The importance of such potential major drainage paths to a
shutdown risk scenario has led to procedural guidance (see Section 2.1) being specified to aid the operator

in addressing these paths. Pvoceowal guidamce will be Proviera d T Col eppla via The

Gwmevaenua Opevahiomn Guiaelivies 1w ovder 4o Assuir  +he 3Val (ah‘l.ﬁ OF +he
The issue of potential RCS drain paths is ultimately resolved, from a core uncovery prevention perspec-
tive, by the use of System B0+ design features to detect, mitigate and recover from postulated loss of
shutdown cooling events as described in Section 2.4 of Appendix 19.8A.

2.13  Flooding and Spills

2.13.1 Issue

Essential systems may be at higher risk for failure due to flooding and spills during shutdown because
of the varied and interrelated maintenance activities that may be in progress simultaneously. Past events
have involved, for example, spills from the component cooling water system, service water system,
condensers, and refueling pool seals. The issue addressed here is the potential for loss of decay heat
removal as a consequence of spills and internal flooding that may disable components of the shutdown
cooling system.

¥ SCS, CSS awt BAMU puwmps + TiaPoad Y a reacwe c.vljn Aed %\\an (vcn#-
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According to SRP Section 9.1.1, the failure of non-seismic Category I systems or structures
located in the vicinity of the new fuel storage racks should not cause an increase in k¢ beyond
the maximum allowable. Provide analysis that this condition is met or include in your application
@ commitment to the above condition as a design criterion.

Response 410.103

Although Regulatory Guide 1.13 pertains to the design of spent fuel storage racks, it is also used
for the design of the new fuel racks. The applicable portions of the Regulatory Guide that are
met are defined 9.1.L1. Aad9-+1+4+€——

' Sechon 1
The "facilities” associated with new fuel storage consist of the storage vault and the rack restraint
system. The seismic category of other building components associated with handling fuel
assemblies is noted in Table 3.2-1 (see response to NRC RAI 210.1).

The L-insert slots are provided in the wall of the fuel rack cavity (box) to permit the L-insert to
be locked to the fuel cavity by its locking tab after it has been instalied. The design of the
locking tab and slot is such that the L-inserts can be remotely removed from the fuel racks, if
required.

The cell blockers are instalied in the fuel racks before the fuel assemblies are placed in the fuel
rack and before the pool is flooded. The design is basically two concentric tubes with end
restraints that limit the engagement of the tubes in the rack cavity wall (to avoid protrusion into
an adjacent fuel rack cavity). The tubes are collapsed, installed into the fuel rack cavity,
expanded into the holes in the fuel rack cavity wall, then locked together with a captured pin.
In this manner the cell blockers are positively locked to the fuel racks but can be remotely
removed if desired.

The new fuel inspection area is provided for the inspection of new fuel assemblies after they have
been removed from their shipping container and before they have been placed in the fuel racks.
It will contain & Seismic Category II inspection device to ascertain if the fuel assemblies meet the

- dimensional reovi- ymzar, [ installation into the reactor vessel. Visual inspections will also be

performed 10 check for shipp..7 damage and to ensure that protective wrapping material has been
removed.

The number of new fuel assemblies required for a 12 month refueling cycle, an 18 month
refueling cycle, and a 24 month refueling cycle was evaluated. This evaluation disclosed that a
24 month cycle is controlling from the standpoint of the maximum number of new fuel assemblies
required, i.e., 108. Since the rack structure is square, the minimum array to accommodate 108
fuel assemblies at a density of S0% is two 11 x 11 fuel rack modules or 121 fuel assemblies.

The fuel handling equipment located in the new fuel storage area meets the requirements of ANS
57.1. The new fuel racks meet the requirements of ANS 57.3.

The lifting capacity of the overhead crane that is used to remove new fuel assemblies from the
new fuel rack is restricted by either adjusting the motor stall torque or using load limiting

devices (Seep;nggpthl.l.B.l.l@amd9.1.4‘2.1.7.@.
cctiony ' L T

The new fuel racks are located at the opposite end of the fuel building from the spent fuel pool
to eliminate the possibility of moving heavy loads near the new fuel storage area. (See response

Approved Design Metens! - Prodadibstc Risk Assessment (\[OF, )  Page 19.8A1A)6
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to Question i). Using procedural guidance provided by the plant designer in Section 2.1 of
Appendix 19.8A, the owner-operator will develop administrative controls to limit the size of the
load that can be carried over the new fuel racks so that the design impact energy that the racks
can absorb without affecting k., will not be exceeded

The reference section of Section 9.1.1.3.1.1 that discusses potential moderators should be
9.1.1.3.1.2 Binstead of 9.4.1-3-4-2 .{;‘Wmmmmmmmw
"

The new fuel storage racks are located in a concrete vault at the opposite end of the fuel building
from the spent fuel pool area to preclude passage of the spent fuel shipping cask overhead crane
over the racks during the handling operations associated with spent fuel inspection, handling, and
shipping

This iocation minimizes the number of systems or structures located in the vicinity of the new
fuel storage facility. All systems or structures in the vicinity will be designated as Seismic
Category II to preclude their failure and entry into the new fuel storage area
Jeorion

The new fuel storage racks will be designed to limit the rack k. to 0.98 based on the postulated
accident conditions and assumptions of Parageaph 9.1.1.3.1. Using the procedural guidance
provided by the plant designer in Section 2.1 of Appendix 19.8A, the owner-operator will
develop administrative controls to prohibit carrying any load over the loaded fuel racks whose
impact energy, if dropped, will exceed the impact energy of the postulated dropped fuel handling
tool or the combination of the dropped fuel handling tool and fuel assembly. The maximum
impact energy shall be limited such that dropped loads do not change the K 4 of the fuel array
to more than 0.98

SPLB Question 410.104(d)

(d) According to SRP Section 9.1.2, the design of the spent fuel storage facility is acceptable if the
integrated design is in accordance with General Design Criterion 63, as it relates to monitoring
systems provided to detect conditions that could result in the loss of decay heat removal
capabilities, to detect excessive radiation levels, and to initiate appropriate safety functions
Acceptance for meeting this criterion is based on conformance with Paragraph 5.4 of ANS §7.2.
Provide the design features which satisfy GDC 63 and discuss compliance with Paragraph 5.4 of
ANS 57.2

Response 410.104(d)

(d) The design of the spent fuel storage facility meets the intent of Paragraph 5.4 of ANS §57.2. As
an example, the facility incorporates monitoring systems to verify pool water temperature 10
ensure adequate fuel assembly cooling, radiation detectors to determine if radiation levels exceed
predetermined setpoints and alarms to notify plant personnel of abnormal conditions

SPLB Question 4i0.107
! Evaluate the structural design features of the refueling cavity water seal that would preclude a
leak or failure from occurring. Include the possibility of a fuel assembly or other structure
dropping on the seal

Approved Design Metens! - Probebilstic Risk Assessment o (v, | Page 18.8AIA}7
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SRXB Question 440.37

Standard Review Plan 15.4.6 requires redundancy of alarms that alert the operator to an unplanned boron
dilution event. Desc-ibe the redundant alarms available in each operating mode.

Response 440.37

The following pre-trip alarms are available for operational Modes | and 2: a high power or, under
certain conditions, a high pressurizer pressure pre-trip alarm in Mode 1 or a high logarithmic power pre-
trip alarm in Mode 2. Furthermore, a high RCS temperature alarm may also occur prior to trip. In
operational Modes 3 through 6, a single failure proof boron dilution alarm will alert the operator to an
unplanned boron dilution event.

In addition to the above mentioned alarms, there are also sampling and boronometer indications which
would provide information in the case of a boron dilution event.

SRXB Question 440.49

Provide a discussion of the procedures and plant systems used to take the plant ‘rom normal operating
conditions to cold shutdown conditions. This discussion should include, heat removal, depressurization,
flow circulation, and reactivity control.

Response 440 49

The principal systews utilized in taking the plant from Mode 1, Power Operation, to Mode §, Cold
Shutdown are:

Reactor Coolant System

Feedwater System

Feedwater Control System

Reactivity Control System

Boron Controi System

Chemical & Volume Control System

Shutdown Cooling System

Pressurizer Level Control System

Steam Bypass Control System

Pressurizer Pressure Control System

Liquid and Gaseous Waste Management Systems
Main Steam System
Condensate System e

”

Reactivity control capability is discussed in Sections 7.7.1.1.1; 7.7.1.1.7; 9341.33,93421 (last
paragraph), and 9.3.4.2.3C. Power is reduced by increasing the boron concentration in the RCS to
reduce k-effective to < 0.99. At low power the rods are inserted. The operator borates to the cold
shutdown boron concentration consistent with the Technical Specifications prior to the beginning of
cooldown. This margin is maintained throughout cooldown by making up shrinkage volume by means
of the CVCS with water at the cold shutdown margin boron concentration.

Approved Desgn Metens! - Probabikstic Risk Assessment (_\ 6% ) Poge 19.8A[A) 16
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12. Pressurizer water temperature should exceed RCS water temperature by no more than 350°F and
no less than SO°F whenever there is a bubble in the pressurizer.

13. Auxiliary pressurizer spray is utilized to reduce pressurizer pressure whenever normal spray is
inadequate or not available.

14.  When the pressurizer pressure is approximately 400 psia and the RCS temperature decreases to
350°F, cooldown is transferred to the Shutdown Cooling System (SCS). Cooldown from this
point is fully described in Section 5.4.7.2.6& Steaming and feed may be terminated. l
Wi
SRXB Question 440.54

Discuss the alarms and indications which would inform the operators that the SCS suction line isolation

valve has closed while the plant is in shutdown cooling? Is there any common mode failure which would

result in isolation valves in both trains being closed while in shutdown cooling? Are there any manual
maintenance valves whose closure could isolate the SCS suction, if so, describe procedures and controls

to restrict this possibility?

Response 440.54 —
The SCS suction fine isolation valves are SI1-651, S1-652, SI-653, S1-654, SI1-655, and SI-656, as shown ¢n

00 CESSAR-DC Figure 6.3.2-1C. Valves SI-651, S1-653, and SI-655 are in line with shutdown cooli‘nl/‘-//
pump 1. Valves SI-652, SI-654, and SI-656 are in line with shutdown cooling pump 2. There are

several alarms and indications to inform the operators that a SCS suction valve has closed while the plant
is in shutdown cooling:

“ Valve position indications is provided in the main control room.

. If a suction valve were to close, a drop in SCS pump flow for the affected train would actuate
a low shutdown cooling flow alarm.

. SCS pump current and pressure indicators in the control room would indicate a loss of flow.

" Valves SI1-651, S1-652, S1653, and S1-654 are alarmed when not fully open with concurrent low
RCS temperature (below the LTOP enable temperature).

There is no interlock to automatically close the SCS suction valves if RCS pressure increases during
shutdown cooling operation. The suction valve interlock with pressurizer pressure described in Section
5.4.7.2.3.A.2 only provides a permissive open signal to allow the operator to open the valves when ,
aligning the SCS. ~ »

Electrical power assignments are as follows (all valves can be powered from the emergency diesel
generators or the alternate AC power source):

Valves S1-651 and SI1-655 are on electrical train A.
Valve SI1-653 is on electrical train C.
Valves SI1-652 and S1-656 are on electrical train B.
Valve S1-654 is on electrical train D
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SRXB Question 440.146

How did the plant design incorporate the consideration that outage and maintenance activities require only
minimal isolation of important systems and components?

Response 440.146

The System 80+ Design utilizes divisional separation of important systems and components to ensure the
ability of the design to comply with the following recommendations of NRC Generic Letter 88-17, "Loss
Of Decay Heat Removal:"

()  Equipment

. Assure that adequate operating, operzble, and/or available equipment of high reliability is
provided for cooling the RCS and for avoiding a loss of RCS cooling.

. Maintain sufficient existing equipment in an operable or available status so as to mitigate loss of
DHR or loss of RCS inventory should they occur. This shou!d include at least one high pressure
injection pump and one other system. The water addition rate capable of being provided by each
equipment item should be at least sufficient to keep the core covered.

["Reliable equipment is equipment that can be reasonably expected to perform the intended function. ")

To further enhance divisional separation, the System 80+ Design utilizes four safety injection pumps to
ensure the availability of at least one high pressure injection pump, as specified in (b) above.
Additionally, the SIS design allows full flow pump testing without iniecting water to the core, which
minimizes RCS perturbations. The System 80+ Design also allows shutdown cooling system pumps to
be interchangeable with containment spray pumps, thus allowing further redundancy and flexibility in
shutdown operations.

Because of the complete divisional separation of important systems and equipment in the System 80+
Design, proper administrative control of maintenance activities together with the plant technical
specifications will ensure that sufficient equipment and systems remain operational and available as
required to maintain safe shutdown and refueling conditions.

SRXB Question 440.147

What design measures have been taken to ensure that demands on equipment during shutdown operations
are consistent with equipment design operating range? You should consider the possibility of additional
equipment which could be potentially useful during shutdown conditions if its control monitoring and
Operating parameters were appropriately selected during design.

Response 440,147

The System 80+ Design fulfills the regulaiory requirements of NRC Generic Letter 88-17, "Loss Of
Decay Heat Removal,” regarding level and temperature instrumentation compatibility with shutdown and
refueling conditions and parameters. Instrument ranges will be such as to ensure sufficient accuracy for
plant shutdown/refueling modes. The following statement has been added (part added underlined) to

Section 5.4‘7.2.243. to clm\ﬁ item "a.®

<
S—

Approved Design Matens/ - Probebikstic Risk Assessmen ('/C?';) Page 19.8A[A)-30



RERL et AR

/I‘ wo independent, highly reliable instruments are provided for RCS level management. These
mtmmems function to monitor RCS level, to preclude SCS sucuon lme vortexing and air entnmment

One aim of the System 80+ Design is to utilize equipment for specific and unique purposes. Anexample
of this is the use of the Shutdown Cooiing Pumps for shutdown cocling alone, instead of using the pumps
for shutdown cooling and low head safety injection. However, in instances where equipment serves both
plant operating and non-operating functions, the equipment will be specified for procurement so that the
full range of design requirements is met. Additionally, operating guidance will be provided to the plant
owners to ensure cognizance of the operating envelope of this equipment.

In addition, the System 80 + design includes the following features to facilitate continued SCS operations
during reduced RCS inventory:

. Two independent, highly reliable instrument systems (dP based and HITC based) are provided
for RCS level measurement. These instruments function to monitor RCS level, to preclude SCS
suction line vortexing and air entrainment. Level instrument ranges are optimized to encompass
all reduced RCS inventory conditions.

. Two independent thermocouples are provided to measure core exit temperature, with a large
range optimized for SCS and refueling modes.

. Instruments which will monitor the state of SCS performance (such as pump suction pressure,
vortexing monitoring equipment, flow instrumentation and/or pump motor current) are provided.
These instruments function to sufficiently eliminate SCS pump loss events by monitoring the
formation of vortexing and subscquent air entrainment.

. SCS suction isolation valves are not automatically closed in the event of an RCS pressurization
during shutdown cooling. This precludes a loss of shutdown cooling by automatic closure of the
isolation valves.

v The plant design provides other means of initiating alternate cooling for loss of SCS events. The
plant design also ensures that a vent pathway is available to prevent pressurization.

SRXB Question 440.148

Will there be any maintenance activities for the System 80+ that will require isolation of IRWST pump
suction inlets (or allow foreign material in the sump with potential for blockage)? If so, this would
preclude operation of safety systems. What guidance can be provided to minimize this po’2ntial risk?
Have TSs been provided limiting such maintenance activities?

Response 440,148

No maintenance activities that will require isolation of the IRWST pump suction inlets are possible
because the inlets will be submerged during all modes of operation. Maintenance in the IRWST is only
possible during mode 6, when IRWST inventory has been transferred to the refueling pool. During
refueling operations, the Shutdown Cooling System pumps utilize the IRWST ECCS suction connections
to fill the refueling cavity. Due to NPSH and vortexing considerations, the suction inlets are sufficiently
submerged to protect the SCS pumps while the pumps are in operation.
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leakage rate, the refueling cavity water level is maintained at its full height above the reactor
pressure vessel flange by the available makeup capacity

In the event that no refueling cavity makeup is available, the water level in the refueling cavity
will decrease to the reactor vessel flange elevation in approximately four (4) hours. This is the
minimum time based on the transfer tube valve being closed. If the valve is open, the drain time
is substantially longer

. Potential Consequences to Spent Fuel Being Transferred

The time to drain down the nine (9) feet of water over the top of an active fuel assembly being
transferred with the refueling machine is approximately eighty (80) minutes. To preclude
uncovering the fuel assembly, the assembly must be lowered below the reactor pressure vessel
flange level in this time

Loss of water depth in the refueling cavity is determined by the refueling cavity level alarm that
15 set two (2) inches below the nominal water level. The level monitoring system provides an
indication of the water level down to the reactor pressure vesse! flange elevation.

The fuel assembly may e either lowered into the reactor vessel or the end of the refueling cavity
containing the transfer system upender and core support barrel (CSB) storage stand. Both of
these locations provide sufficient water depth below the pool seal elevation to maintain water
coverage over the fuel assembly. These two (2) areas are separated by a section of the refueling
cavity that is at the elevation of the reactor pressure vessel flange. The raised section is about
eleven feet long

The refueling machine transit time over this area is less than thirty (30) seconds. The refueling
machine can lower the fuel assembly below the reactor pressure vessel flange in approximately
three (3) minutes in the slow speed range of the hoist. Therefore the eighty (80) minute drain
down time (assuming no water makeup capability) is adequate to ensure the fuel assembly being
transferred can be kept underwater in the event the pool seal develops the maximum credible
leak

Additional information on the permanent pool seal is contained in the Response to DSER Item
9.1.33

SRXB Question 440,185

Appendix B, Reduced Inventory Operational Guidance, Operational Guidance 4.4, provides RCS/SCS
system parameters monitored during reduced inventory. This operational guidance does not address SCS
pump suction and discharge pressure as part of system parameters monitored during reduced inventory
as mentioned in Section 2.8. Please clarify

Response 440.185 .

As described in Section 5.4.7.2.2 'Paragraph B.3. the SCS pump suction and discharge pressure can be
monitored from the Control Room. These indications were inadvertently missing from Appendix B of
the EOGs, Section 5.4.4 but will be used to provide information on the operation of the Shutdown
Cooling System
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SRXB Question 440.194

Section 2.6, Rapid Boron Dilution, discusses some potential boron dilution events. NUREG/CR-0105,
Vol. 2,"Seventeenth Water Reactor Safety Information Meeting”, identifies several potential PWR boron
dilution events that ABB-CE has not discussed in Section 2.6 of the submittal. Please provide the below
discussions which emphasis in the use of design features, detection, mitigation, and prevention capability
and relate these to resolutions in Table 2.6-1:

1. addition of dilutad accumulator water during shutdown due to slow leakage or blowdown through
single valve,

3 LOCA with diiuted ECCS water from more than one accumulator or IRWST,
X LOCA with sump water diluted,

< uncontrolled boron dilution from CVCS during shutdown and the event of demineralized water
from the purification system entered the core via the SCS system (the Belgians study),

S. rod ejection accident.
Response 440.194

A reassessment of the possible boron dilution events that need to be addressed in the System 80+
Shutdown Risk Analysis has been done to consider the five events in question. NUREG/CR-5368,
Reactivity Accidents, providcs the logic and assumptions that were used in a PRA that identified and
quantified these five events along with several other events. The following responses are based on
information found in NUREG/CR-5368 and on the System 80+ design. See also the response to
Question 440.171.

1. The PRA done in NUREG/CR-5368 indicated that a critical boron dilution event due to the
injection or leakage of diluted accumulator water as "incredible” events. This finding remains
applicable to the System B0 + design. The design of the system used in the PRA is similar to the
System 80+ design. The applicable Technical Specifications for the System 80+ design equal
or exceed those assumed in the PRA analysis. The PRA assumed the shutdown margin could be
as low as | % while System 80 + design requires at least 6.5% shutdown margin. The PRA used
1380 ppm as the critically low boron value. Table 4.3-1 of Chapter 4 indicates that the System
80+ design will have a lower critical boron value of 1084 ppm.

The PRA stated that the undetected filling of an accumulator with diluted water was not likely
and this event would most likely be due to the leakage of water from the RCS to the accumulator.
The System 80 + design would require nearly a 50% dilution of the accumulator in order to reach
the low critical boron concentration. The Technical Specifications allow a maximum of 25% free
volume in the accumulator. A S0% dilution of an accumulator would require the lifting of the
relief valve on the accumulator. The dilution of an accumulator to a critically low boron
concentration would require wiilful neglect of at least four parameters controlled by Technical
Specifications. These parameters are: SIT pressure, SIT level, SIT level change and RCS leakage
control.  This boron dilution path is in Table 2.6-1 Seetion-A-4-b—<_.

3

Review of NUREG/CR-5368 indicates that the LOCA with diluted ECCS water is a MODE |
issue. Diluted water in the accumulator or IRWST during shutdown conditions was covered in
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the PRA discussed in response (1). The LOCA with diluted ECCS water is not a dilution path
that needs to be addressed in the shutdown risk analysis.

3. Review of NUREG/CR-5368 indicates that the LOCA with diluted sump water is an accident
related long term cooling issue. The LOCA with diluted sump water is not a dilution path that
needs to be addressed in the shutdown risk analysis.

4. The injection of pure water into the RCS via the CVCS is mentioned in Table 2.6-1 Section-D-e—~ |

The dilution path of concern for this event would be from the reactor makeup water storage tank
(RMWST) to the RCS.

The PRA done in NUREG/CR-5368 indicates that boron dilution events associated with th=
purification system :esult in acceptable consequences. No resolution is required for this path.

5. Review of NUREG/CR-5368 indicates that the rod ejection is a reactivity accident but unrelated
W boror dilution. The rod ejection accident is not a dilution path that needs to be addressed in
the shutdown risk analysis.

SRXB Question 440.195

NUREG-1449 indicates that loss of coolant can result from the SCS pump suction relief valve opening.
Please provide a discussion to address how your spring-loaded relief valve would rot subject System 80 +
to this vulnerability .

Response 440.195

The ioss of coolant described by NUREG-1449 occurred at Braidwood 1 when an RHR pump suction
relief valve opened at a pressure below its setpoint. The RCS was pressurized to 350 psig at the time.
The event was made more severe due to an improper valve blowdown setting; this prevented the valve
from reclosing.

tolerance of the specified setpressure. In addition, the plant designer will provide guidance through the
Operational Support Information (OSI) Program (see Section 2.1.3 of Appendix 19.8A) to have the relief
valves visually inspected during these test intervals to affirm that the blowdown setting is correct.

Each shutdown cooling system train in the System 80+ design is providea with its own suction line.
Thextmnocrouconnectionsbetweenmetwotrﬁm. An LTOP relief valve is located in each
shutdown cooling suction line, downstream of two remotely actuated isolation valves. An interlock with
pressurizer pressure prevents these isolation valves from being opened by the operator when RCS
pressure exceeds the shutdown cooling entry pressure; i.e., the pressure that would cause the LTOP relief
valves 10 open. System 80+ Technical Specifications require that during low temperature coaditions,
both LTOP relief valves must be aligned to the RCS.
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1.0 Introduction

This Appendix presents the basic steps used in determining the System 80 + reactor cavity ultimate static
and dynamic pressure capacity including the corbels which support the reactor vessel. The loads used
to determine an initial design and subsequently the ultimate capacity of the reactor cavity are obtained
from the Ex-Vessel Steam Explosion event in Section 19.11.4.1.2.2.

2.0 Calculation Methodology

The following steps outline the approach and procedure used in determining the System 80+ reactor
cavity ulimate static and dynamic pressure capacity including the corbels which support the reactor
vessel. d

1. Given a static ultimate capacity of 225 psig, the reactor cavity stresses, forces and moments are '
determined.

2. Reinforcing patterns are determined using ACI-349, "Code Requirements for Nuclear Safety
Related Concrete Structures.”

3. The actual ultimate static capacity is determined based on actual reinforcing steel provided: 235
psi'd /
4 The actual design static pressure capacity based on actual reinforcing steel is determined using
a typical load factor of 1,25, neglecting any other load combinations: 235/1.25= 188 psi’ 4 [

| The maximum resistance of the structure R, is determined by calculating a Dynamic Increase
Factor (DIF) based on ACI 349, Appendix C. The reinforcing steel is assumed to take all of the
pressure load. DIF = 1.1 R, = 235(1.1) = 259 psifd [

6. The ductility ratio, g, is determined using ACI 349, Appendix C. uy= 3.0
7. The reactor cavity is then checked to ensure that méc‘:ul ductility can reach at least u, = 3.0.

The reinforcing is carrying the total load and(@ typical reinforcing is carrying the total load and ) [
a typical reinforcing stress-strain curve is used. e

8 The natural period of the structure, T, is determined by modal analysis using a finite element
code. The concrete is assumed to be created below the reactor vessel support corbels, elevation
62' +0" to 73' +6" Above elevation 73’ +6", the reactor cavity forms a complete hoop and is
assumed to be uncracked. This is appropriate for the dynamic pressure loading since the pressure
puise in the water filled lower cavity will strike the walls before any loading is realized in the
upper cavity area. T = 0.0114 seconds.

9. The dynamic pressure capacity of the reactor cavity, F,, is determined by the following

expression:
R

F, = =
X

Reference 1. [Biggs)
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Dynamic Pressure Capacity

K

A
Maximum Resistance of the Structure, 259 pmy

X = Dynamic Load Factor (DLF), 0.90

The Dynamic Load tor, X, is determined from charts of ductility ratio, u, plotted against t,/T
ly 18 the load duration which was given to be 0.005 seconds. A rectangular shaped forcing
function was given

288 psi

The impulse capacity, 1, of the cavity is determined based on a rectangular shaped forcing

function

co

(288psi) x 0.005 sec = 1.44 psi - sec

The static pressure capacity of the reactor vessel support corbels is determined. The predicted
reactor cavity water level is at elevation 79' +0" which is above the bottom of the corbels but
below the reactor vessel. The pressure loadings are only a concern for the submerged structure
where an in-liquid shock wave would propagate outward from the Fuel Coolant Interaction (FCI)
steam explosion event. Above the water surface, the shock waves would propagate much slower
and would be a lower magnitude. Therefore, the pressures on the structures and components
above the water surface are not considered

Forces and moments are determined on the corbels considering dead weight of the reactor vessel
and the 235 psig static ultimate pressure capacity of the lower cavity applied to the bottom of the
corbels A

Reinforcing patterns are determined using ACI-349. Additional reinforcing is required in the
bottom of the corbels due to the Severe Accident upward forces only. This reinforcing is
included in the System 80+ design

The actual ultimate static capacity is determined based on actual reinforcing steel provided. 1,057
psig 4
[ A

The actual design static pressure capacity based on actual reinforcing steel is determined using
a typical load factor of 1.25, neglecting any other load combinations. 1057/1.25 = 846 psig

[¢
The dynamic capacity of the corbels is determined in the same manner described for the reactor
cavity

duration of the event 0.005 seconds

Maximun Resistance of Corbels \

1
DIF(1,057 pSig) 1.1{1,057) 1,163 psig

-

2.3 Average of ductility for concrete in shear (1.6) and reinforcing bars (3.0) in
ACI 349
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20.0 Closure of Unresolved and Generic Safety Issues

This chapter documents the technical resolution for all Unresolved Safety Issues (USIs) and Medium- and
High-Priority Generic Safety Issues (GSIs) that are relevant to the System 80+™ ") Standard Design
nﬁuired by 10 CFR Part 52 .47 for Design Certification.

After the System 80+ applicable issues were identified, a methodology for the documentation of the
technical resolution of each issue was developed. Each applicable issue is comprised of three sections:
ISSUE, ACCEPTANCE CRITERIA, and RESOLUTION. A fourth section, REFERENCES is provided
where appropriate. The ISSUE statement section consists of a brief summary description of the safety
issue. This is followed by the ACCEPTANCE CRITERIA section. These criteria are taken from
NUREG-0933 in most cases, and, in the absence of a formal NRC resolution, developed frc... accepted
industry codes, guidelines, standards and/or good engineering practice. The RESOLUTION section
contains the technical resolution of the safety issue which is based upon the System 80 + Standard Design
as described in this report or other pertinent documentation as listed in the REFERENCES section. This
structure is intended to establish a clear and concise technical resolution for each safety issue.

20.1 NRC List of Unresolved Safety Issues and Generic Safety Issues

Unresolved and Generic Safety Issues were evaluated for their applicability to the System 80 + Standard
Design based on the review of NRC and industry documentation (e.g., NUREG-0933 "A Prioritization
Of Unresolved and Generic Safety Issues” and NUREG-1197, "Advanced Light Water Reactor Program,
Management Review Methodology”). Section (a)(1)(iv) of 10 CFR 52.47 requires technical resolutions
of those USIs and medium- and high-priority GSIs identified in the version of NUREG-0933, current on
the date six months prior to application and that are technically relevant to the design. All USIs and GSls
identified through Supplement 15 of NUREG-0933, issued in April 1993, were reviewed in accordance
with the guidance of NUREG0933.

All USIs and GSIs that have been reviewed are listed in Table 20.1-1; the results of the review are
presented for each issue as either Category 1 (not relevant) or Category 2 (relevant to the System 80 +
Standard Design).

Issues were eliminated as not relevant to the System 80+ Standard Design if it met one or more of the
following criteria:

. The issue is prioritized in NUREG-0933 as DROPPED or LOW, or the issue has not yet been
prioritized. (Category la)

° The issue is specific to another design (e.g., General Electric BWR, Westinghouse, Babcock and
Wilcox). (Category 1b)

L The NRC identified the issue as resolved with no new requirements and no references to old
requirements  (Category I¢)

. The NRC identified the issue as either an operational, environmental, licensing, or NRC internal
issue. (Category 1d)

System BO + 1s & trademark of Combustion Enginsering, Inc
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Table 20.1-1 Listing of Unresolved Safety Issues and Generic Safety Issues (Cont’d.)

Number Title Type Category
i1.J.3.1 | Organization and Staffing to Oversee Design and Construction GSI 2
[i.J.3.2 | Management for Design and Construction - Issue Reg. Guide GSI le
[1.J.4.1 | Revise Deficiency Report Requirements GSI 1d
ILK.1 Measures to Mitigate Small Break LOCAs and Loss of Feedwater GSI 1

(1,2,4{a- | Accidents - IE Bulletins

cl.?.B,@_ iz,

gL -—--@|7-23)

' ILK.1 | Measures to Mitigate Smail Break LOCAs and Loss of Feedwater GSI 2
(3,4d,5.6, | Accidents - [E Bulletins

9,10 B

) l - ‘0
|- (®)24-28) 3
> LK.2 | Commuission Orders on B&W Plant to Mitigate Accidents GSI 1b
(1-15,18,
20,21)
ILK.2 | Commussion Order on B&W Plants to Mitigate Accidents GSI/TMI 1b
(16,17,19)
NK.3 Final Recommendations of Bulletins and Orders Task Force to GS1 1

(1.3,4,7, |Mitigate Accidents

9-24,26-

29,32-54,

56.57)
11.K.3 Final Recommendations of Bulletins and Orders Task Force to GSUTMI 2

(2,5.6,8, | Mitigate Accidents

25,30,31,

55)
IIILA.1.1 | Upgrade Emergency Preparedness GSI g
(1,2)
M.A.1.2 | Upgrade Licensee Emergency Support Facilities GSI/LI 2
(1-3)
[ILA.1.3 | Maintain Supplies of Thyroid Blocking Agent GSl g
(1)
ILA.1.3 | Mantain Supplies of Thyroid Blocking Agent GSI lg
(2)

HLA2.1 | Amendment to 10 CFR 50 and Appendix E GSI 1d
(1-4)

IN.A.2.2 | Development of Guidance and Criteria GSI lg

ILA3.1 | Emergency Preparedness--NRC Role in Responding to Nuclear GSI/LI 1d
(1-5) Emergencies ’

[[1.A.3.2 | Emergency Preparedness--Improve Operations Centers GSI/LI 1d

IILA.3.3 | Emergency Preparedness--Communications GSU/LI 1d
(1,2)

III.A.3.4 | Nuclear Data Link GSI 1d

II1.A.3.5 | Emergency Preparedness--Tramming, Drills & Tests GSI/LI 1d

Approved Design Matena/ - Resokmion of Safety lssuss 3 Poge 20.1-18

(195



tem 80 + tro/ Document

Resolution

The System 80+ Standard Design, as described in Chapter 8.0, does not have direct manual or automatic
ties between the two Class 1E 4160 VAC power systems. Also, double breakers are provi maintain
independence between the Class 1E and the Permanent Non-Safety 4160 VAC buses.

These breakers are provided for abnormal scenarios such as Loss-Of-Offsite Power and Station Blackout
when it is necessary to isolate the Division | & Il 4160 VAC buses from the Permanent Non-safety buses.
The Reserve Auxiliary Transformers are capable of supplying power to their respective safety divisions
only, thereby maintaining required independence. No single failure can prevent operation of the minimum
number of required safety loads. (See Sections 8.3.1.2.1, 8.3.1.2.3 and 8.3.1.2.5 for a discussion of
compliance). Operating and Quality Assurance procedures governing the engagement/disengagement of
the tie breakers are the responsibility of the Owner-operator. The electrical systems meet the intent of
the guidelines identified in Regulatory Guide 1.6 and IEEE Standard 308. As required by 10 CFR 50,
Appendix A (GDC 17), the design of the power systems provides independence and redundancy to ensure
an available source of power to the Engineered Safety Feature systems. Since the guidance and
requirements are met, this issue is resolved for the System 80+ Standard Design.

References

1. Regulatory Guide 1.6, "Independence Between Redundant Standby ‘Onsite) Power Sources and
Between Their Distribution Systems,” U.S. Nuclear Regulatory Commission.

y 9 10 CFR 50 Appendix A, "General Design Criteria.”
20.2.13 Improving the Reliability of Open Cycle Service Water Systems
Issue

Generic Safety Issue 051 identified the susceptibility of the Station Service Water System (SSWS) to
fouling which leads to plant shutdowns and reduced power operation for repairs.

The SSWS cools the Component Cooling Water System (CCWS) through the Component Cooling Water
Heat Exchangers and rejects the heat to the ultimate heat sink during normal, transient, and accident
conditions. The CCWS in turn provides cooling water to those safety-related components necessary to
achieve a safe reactor shutdown, as well as to various non-safety reactor auxiliary components.

Acceptance Criteria

The acceptance criterion for the resolution of GSI1 051 is that the design of the SSWS shall minimize the
potential for fouling of the piping and heat exchangers. This minimization is achievable by: (1) reducing
the number of components which are directly cooled by the SSWS; (2) employing site-specific corrosion-
resistant materials and filtration systems which are consistent with the site water chemistry and treatment,
(3) using heat exchangers with an enhanced thermal margin.

Resolution

The System 80+ Standard Design SSWS and CCWS are described in, Sections 9.2.1 and 9.2.2. The

SSWS is designed to serve one Nuclear Steam Supply System (NSSS), and each NSSS on a multi-unit
site will have its own SSWS.
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the maximum flow to a steam generator to 800 gallons per minute, permit a longer operator
response time to manually prevent overfill in the System 80+ Standard Design compared to
current plants (see Sections 10.4.9.1 and 10.4.9.2).

Finally, the main steam lines are designed for a water filled load under static loading conditions,
preventing failure of the lines and supports in the remote event that overfill does occur (see Section
10.3.2.3). The System 80+ Standard Design conforms to existing NRC requirements and
guidelines (including the resolutions to the issues listed for Task 3) related to the avoidance of
steam geaerator and steam line overfill. Additional design features such as the Safety
Depressurization System, automatic termination of feedwater on high steam generator water level,
and longer allowable operator response time minimize the probability of overfill in a SGTR event.
In summary, because the plant capabilities are consistent with the goals of the NRC's tasks in GSI
135, this issue is therefore resolved for the System 80+ Standard Design.

1.  NUREG- 800, "Standard Review Plan for the Review of Safety Analysis Reports for Nuclear
Power Planis—-LWR Edition,” U.S. Nuclear Regulatory Commission.

20.2.46 Leakage through Electrical Isolators in Instrumentation Circuits
Issue

Generic Safety Issue 142 concerns electronic isolators used to maintain electrical separation between
safety and non-safety-related electrical systems in nuciear power plants, thereby preventing malfunctions
in the non-safety systems from degrading performance of safety-related circuits. Isolators are primarily
used where signals from Class 1E safety-related systems are transmitted to non-Class 1E control or

display equipment. p
gratify

There are a number of devices which may: qﬁ‘ny as electrical isolators in a nuclear power plant,
including fiber optic and photo-electric couplers, transformer-modulated isolators, current transformers,
amplifiers, circuit breakers, and relays. These isolators are designed and * ted to prevent the maximum
credible fault applied in the transverse mode on the non-Class 1E side of the isolator from degrading the
performance of the safety-related circuit (Class 1E side) below an acceptable level.

Recent observations have shown instances in which isolation devices subjected to failure voltages and/or
currents less than maximum credible fault levels passed significant levels of voltage or current, but the
same devices performed acceptably at maximum credible levels. The safety system or the Class 1E side
of the isolation device may be affected by the passage of small levels of electrical energy, depending upon
the design and function of the safety system.

Acceptance Criteria

The assumed solution to this issue would require the staff to determine the extent to which potentially
susceptible isolators are used in nuclear power plants and to identify the systems in which they are used.
A NRC bulletin to all licensees to provide input on these questions would be necessary. Assuming that
the staff determines from the licensee responses to the proposed bulletin that a potential problem exists,
a research program consisting of two major objectives would have to be initiated to deveiop the solution
to this issue. The first objective would be to develop test procedures and acceptance criteria for isolators
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Acceptance Criteria

The acceptance criteria for the resolution of these sub-issues identified in GSI IL.K.1 are encompassed
by the other Generic and Unresolved Safety Issues which are given in NUREG-0933. In general, these
criteria provide that plant design and operation adequately address both small-break LOCAs and
loss-of-feedwater events in accordance with the guidance given in NUREG-0737.

Resolution

GSI 11.K.1 is a comprehensive issue covering a broad range of safety aspects of both plant design and
emergency proceduces. Each sub-issue applicable to the System 80+ Standard Design is identified in
the following list and cross-referenced to the particular USI and/or GSI which specifically addresses the
sub-issue. The remaining sub-issues of GSI I1.K. 1 are not applicable to the System 80 + Standard Design.

ILK.1(5): This sub-issue was resolved for the System 80+ design by the post-TMI upgrade of ABB-
CE Emergency Operating Guidelines (CEN-152), by incorporating CEN-152 into the
- System 80+ EOGs, and by reviewing those EOGs in light of current design basis safety

analysis and severe accident analysis.

LK. I( l(, This sub-issue was resolved for the System 80+ design during development and review of
the surveillance requirements and corresponding actions in the Technical Specification
(Chapter 16.

[1.K.1(13): This issue was resolved during development and NRC review of the System 80 + Technical
Specifications.

Resolutions for the applicable sub-issues of GSI I1.K. | are subsumed by the individual USIs and/or GSls,
each of which is separately resolved and included in this chapter. Therefore, Issue I1.K.1 is resolved for
the System 80+ Standard Design.

The following list cross-references GSI I1.LK.1 sub-issues to other GSI/USIs which are applicable to the
System 80 + Standard Design.

GSI LK1 GSI/USI Cross-References
Sub-lIssue Applicable to System 80+

3 1.C.1

4d ILF.2

6 NE42

q NE4.2

14 NE4.1, 1LF.1

15 E.1.2

16 1.C.1,11.D.3

24, 25 1.C.1

26 1.C.1

27 1C1 RF2

28 IN.K.3(5
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The RCS temperature response during natural circulation will usually be slow 5-15 minutes as
compared to a normal forced flow system response time of 6-12 seconds, since the coolant loop
cycle time will be significantly longer.

When single phase circulation is established in at least one loop, the RCS indicates all of the
following conditions:

a Loop AT (T, - T,) less than normal full power AT,
b. Cold leg temperatures constant or decreasing,
c. RCS at least subcooled (verifies single phase flow),

d. No abnormal differences between T,, RTDs and core exit thermocouples. Hot leg RTD
temperature should be consistent with the core exit thermocouples. Adequate natural
circulation flow ensures that core exit thermocouple temperatures will be approximately
equal to the hot leg RTD temperatures.

If the criteria listed above are not satisfied, then the operators should ¢nsure that RCS pressure
and inventory, and SG steaming and feeding, are being conirolizd properly.

: A RCS Heat Removal is next in priority because the parameters associated with it are concerned
mostly with steam generators, which are the primary means of removing heat from the RCS.
Furthermore, steam generator level and pressure also have the potential for rapid ~hange.
Instruction step a) is to ensure the presence of an operable steam generator for removing heat.
The steam generator level may briefly transit below the narrow range steam generator level
indication. Emergency feedwater flow will be inititated automatically from either the Plant
Protection System or the Alternate Protection System on low steam generator level or can be
initiated manually by the operzior. RCS average loop temperature (criterion b) in the range of
[551 to 562°F] is indicative that steam generators are adequately removing heat. Instruction Step
¢) also ensures an operable steam generator for controlled removal of heat. The steam generator
pressure range given provides the expected range maintained by the steam bypass control system.
The upper steam generator pressure limit, [1150 psia] is below the MSSVs setpoint and the lower
limit, [1050 psia] would be indicative of an excessive cooldown. The contingency actions relate
to feed and or steam flow to the steam generator under one of two conditions:

a. RCS heat removal is NOT sufficient (RCS T,,, > [562°F])

"

=

b. RCS heat removal is excessive (RCS T, < [55 (4’])

If RCS Heat removal is not sufficient (e.g., RCS T,,, > [562 F} due to loss of condenser
vacuum), the operator is provided several items to check in order to re-establish RCS heat
removal. Feedwater must be supplied to at least one steam generator in order to ensure adequate
heat removal will be maintained. If the turbine bypass system is not functioning properly in
automatic, the operator should attempt to take manual control to restore RCS T, to [551 to
562°F]. 1f manual control of the turbine bypass system is not possible or condenser vacuum is
lost, then the atmospheric dump valves are operated to control T, between [551 and 562°F].
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SAFETY FUNCTION STATUS CHECK
REACTOR TRIP RECOVERY

Safety Function Acceptance Criteria
1. Reactivity Control 1. a. Reactor power decreasing
and
b. Negative Startup Rate
and
g Maximiim of 1| CEA NOT fully

inserted or RCS borated per Tech

: & Maintenance of Vital Auxiliaries (AC and -3 a._ All vital Division 1 [4.16 kV AC],
DC Power) [125 V DC]J, and [120 V AC]
Distribution Centers energized,
or

All vital Division Il {4.16 kV
AC], [125 V DC], and {120 V
AC] Distribution Centers
energized.

and

b. Non-safety load [13.8 KV] Bus X
energized

or

Non-safety load [13.8 KV] Bus Y
energized

and

c. Non-safety load [4.16 KV] Bus X
energized

or

Non-safety load [4.16 KV] Bus Y
energized

and

ADM - Emergency Operations Guidelines Pege 4.6



SAFETY FUNCTION STATUS CHECK \ O d &

hat
REACTOR TRIP RECOVERY (Continued) /o o "P’; KA
Safety Function o o Acceptance Criteria
B (Continued) d. Permanent Non-safety load [4.16

KV] Bus X energized

or

Permanent Non-safety load [4.16
KV] Bus Y energized

3 RCS Inventory Control 3. a Pressurizer level is [2% to 78%]

and

b. Charging and leidown are
restoring pressurizer level to [33%
10 52%)

and
g The RCS is subcooled

and

d. No reactor vessel voiding as
indicated by the HITC RVLMS.

4. RCS Pressure Control 4 a. Pressurizer pressure is:
i) [2160-2370 psia)
and

i) trending to [2225 to 2300
psiaj
and
b. Pressurizer heaters and spray are

controlling pressure within P-T
limits of Figure 4-1.

S. Core Heat Removal - 3 a. T, - Tc is less than [3°F]
and
b. The RCS is subcooled.

ADM - Emergency Operations Guidelines Page 4-7



System 80 +
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SAFETY FUNCTION STATUS CHECK BASES
REACTOR TRIP RECOVERY (Continued)

Safety Function Acceptance Criteria
RCS Pressure Control : Pressurizer pressure is

1) [2160-2370

psia)
and

trending to
2225-2300

e e e .

psia)
and

Pressurizer heaters and
spray are controlling
pressurizer pressure
within the P-T limits of
Figure 4-]

Core Heat Removal i I'he RCS loop
AT(Ty-Te) is less than

[3°F]
and

The RCS is subcooled
based on Ty; RTD
temperature

RCS Heat Removal ? ) At dzast one
srcm:tcnuamr
has ¥evel within
normalleve!
band with
feedwater
available to
maintain level

ADM  Emergancy Operations Guidelines

Bases

The lower value of [2160 psia)
corresponds to the RCS low
pressure alarm setpoint. The
higher value of [2370 psia] is
the high pressure alarm
setpoint. Pressurizer pressure
for an uncomplicated reactor
trip is expected to fall within
this range. Operation of
pressurizer heaters and spray
should be capable of
maintaining pressurizer
pressure within [2225-2300
psia] and within the Post
Accident P-T limits of Figure
4-1

Best estimate analysis shows
that SG AT will be less than
[3°F] in the steaming loop with
RCPs running. Subcooled
margin assures adequate core
cooling while also accounting
for temperature variations in
the RCS

Adequate RCS heat removal
will be maintained if at least
one steam generator is available
for removing heat (capable of
steam flow and feed flow)

The value of [500 gpm total
feedwater flow] is sufficient
feed flow to remove decay heat
(approximately 2% rated
thermal power) from the core
Decay heat levels may not be
high enough to require 500
gpm) feed flowrate. In this
case, steam generator levels i
the normal band satisfies RCS

heat removal
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OPERATOR ACTIONS
LOSS OF COOLANT ACCIDENT (Continued)

Instructions Contingency Actions
55. (Continued)

e. RCS pressure < [450 psia) c. If depressurization of the RCS to
the SCS entry pressure is still
not possible, and voiding is
suspected to exist in the steam
generator tubes, then attempt to
eliminate the voiding by:

i) cool the suspected steam
generator (by steaming
and/or blowdown, and

feeding) to condense the
steam generator tube
void,
and
i) monitor pressurizer level
for trending RCS
inventory.

d RCS Ty, = [400°F], d. If depressurization of the RCS to

the SCS entry pressure is still

e RCS activity level within plant not possible, then attempt to
specific limits eliminate the voiding by:

-t Then exit this guideline and i) operate the pressurizer
initiate SCS operation per L vent or the Reactor
operating instruction. Include ) Coolant Gas Vent
any special precautions or , System to clear trapped
procedure modifications from / non-condensible gases,
the Plant Technical Support
Center or Plant Operations and

" Review Committee.

; i) monitor pressurizer level
and/or the HITC
RVLMS for trending of
RCS inventory.

The LOCA Guideline has accomplished its purpose if the plant is in a condition where all of the Safety
Function Status Check acceptance criteria are being satisfied, and the RCS is either in long term core
cooling (1.e., recirculation through the SIS), the break has been isolated, or SCS entry conditions are
satisfied. Further recovery actions must be identified by the [Plaut Technical Support Center].

END
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*18.

*19.

*20.

"1,

OPERATOR ACTIONS
EXCESS STEAM DEMAND (Continued)

Contingency Actions

Instructions
(Continued)

and

e take steps to have the H,
recombiners made available and

aligned for use. 18.

If containment spray system is operating E
and containment pressure is less than

[5.5 psig), Then containment spray may

be terminated. Upon termination, the

CSS must be aligned and reset for

automatic operation or manual restart. — 19

If the containment hydrogen —
concentration is greater than or equal to

0.5%, Then operate the hydrogen 20.

: il
recombiners. ‘

If containment hydrogen concentration is —
less than [0.5%), Then terminate

operation of hydrogen recombiners. 21.

If no RCPs are operating, Then verify -~
single phase natural circulation flow in

at least one loop by ALL of the

following:

a. loop AT (T, - T,) less than
normal fuli power AT,

b hot and cold leg temperatures
constant or decreasing.

L. RCS is subcooled based on
Representative CET temperature
(Figure 7-1),

d no abnormal difference [greater

than 10°F] between Ty, RTDs
and representative CET
temperature.

* Step Performed Continuously

Continue containment spray system
operation.

Ensure proper control of steam
generator feeding and steaming (refer to

steps 10 and 11) and RCS inventory and
pressure control (refer to steps 14 and
15).

ADM - Emergency Operstions Guidelines
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SAFETY FUNCTION STATUS CHECK
FUNCTIONAL RECOVERY GUIDELINE (Continued)

4. RCS Pressure Controi Safety Function
Success Path Currently In Use Acceptance Criteria

PC-1: Pressurizer Heaters and Spray Pressurizer pressure is within the Post Accident
P-T limits of Figure 11-1.

PC-2: CVCS Pressurizer pressure is within the Post Accident
P-T limits of Figure 11-1.

PC-3: SIS The available charging pump is operating and the
SIS pump is injecting water into the RCS per
Figure 11-3 (unless SIS termination criteria met.

Pressurizer pressure is within the Post Accndqm P-T
PC4: Forced Circulation with Controlled T fimits of Figure 11-1. —

Steaming ‘ -
Pressurize: pressure is within the Post Accndeqt P-T 7"’6“3“"

PC-5: Natural Circulation with Controlled G limits of Figure 11-1. 3

Steaming [

" a Pressurizer pressure is:
PC-6: SDS
1) less than [2360 psia) and constant
or decreasing
and

i) within the Post Accident P-T
limits of Figure 11-1].""

RCS Subcooling 1s NOT applicable when RDS valves are open
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OPERATOR ACTIONS
REACTIVITY CONTROL SAFETY FUNCTION

Saccess Path: Boration using SIS, RC-3
Instructions Contingency Actions
1. Maintain RCS temperature constant (if 1.
possibie), until reactivity control is
established, in order to prevent power
increases foliowing the initial transient.

* 2. If pressurizer pressure < SIAS setpoint 2. If pressurizer pressure < SIAS setpoint

or containment pressure 2 [2.7 psig], or containment pressure 2 [2.7 psig]

Then verify an SIAS is actuated. and an SIAS has NOT been initiated
automatically, Then manually initiate an
SIAS.

*3 Ensure maximum safety injection and 3. If safety injection and charging flow pot
charging flow to the RCS by the maximized, Then do the following as
following: necessary.

a start idle SIS pumps and verify a ensure electrical power to valves
SIS flow in accordance with and pumps,
Figwme 11-3
and
b. start charging pump. b. ensure correct SIS valve lineup,
e ensure operation of necessary

auxiliary systems.

* 4. If high RCS pressure is preventing SIS 4.
pump injection of boric acid, Then
attempt to cooldown/depres .arize to
obtain adequate SIS flow (Refer 10 the
Pressure Control and Heat Removal
success paths in use).

ot If the SIS is operating, Then the SIS 5. Continue SIS operation
may be throttied or stopped, one pump
at a time, if All of the following are

satisfied: '// Ne faremttes's
=

a Reactor power less than [10™%)
and constant or decreasing,

* Step Performea Continuously
RC-3
ADM - Emergency Operations Guidelines Page 17-38




OPERATOR ACTIONS
REACTIVITY CONTROL SAFETY FUNCTION (Continued)

Success Path: Boration using SIS, RC-3 (Continued)
Instructions
o 5 (Continued)

or

Adequate shutdown margin
established per Technical
Specifications and reactor power
constant or decreasing,

and

b RCS subcooled based on
Representative CET temperature
(Figure 11-1),

and

c pressurizer level greater than
[14.3%] and not decreasing,

and

d at least one steam generator is
available for removing heat from
the RCS (ability for feed and
steam flow),

and

e the HITC RVLMS indicates a
minimum level at the top of the
hot leg nozzles.

o If criteria of step 5 can NOT be 6.
inaintained after SIS pumps throttled or
stopped, Then appropriate SIS pumps
must be restarted and full SIS flow
restored

Contingency Actions

. P{>
(T’ﬂ’“d

RC-3

Page 11-39
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Bases for RCS Pressure Control

The purpose of mainiaining RCS Pressure Control 1s to maintain the RCS inventory in a subcooled
condition to provide an adequate cooling r.edium for the core, and 10 prevent the loss of ~ “entory out
of a relief valve with subsequert release of radioactive liquid to the conta.nment and - sibly to the
atmosphere.  Controlling RCS pressure within the Posi Accident P-T limits of Figure 11-1 is also
desirable to minimize the potential for pressurized thermal shock.

There are many conditions that could cause a loss of pressure control. A breach in the RCS piping, a
stuck open relief valve, failure of the PPCS, loss of heat sink, or the failure of CEAs to insert during a
reactor trip condition are some examples of ways that RCS pressure control can be lost. Pressure Control
1s closely related to RCS Inventory Control, and RCS and Core Heat Removal. Changes in inventory
will generally result in RCS pressure changes and excessive RCS pressure may prevent introduction of
makeup water to the RCS. Similarly, the maintenance of an adequate cooling medium around the core
for core heat removal is dependent on maintaining subcooling. If there is a conflict between maintaining
adequate core cooling and complying with the pressure/temperature limits of Figure 11-1, then
maintaining of adequate core cooling will be given the higher priority. Subcooling of 20°F has
precedence over PTS considerations. Pressure control may be accomplished by any of the following
methods

PC-1. RCS Pressure Control via Pressurizer Heaters and Spray

PC-2. RCS Pressure Control via CVCS

PC-3: RCS Pressure Control via SI¢

PC-4. RCS Pressure Control via Forced Circulation with Controlled Steaming
PC-5 RCS Pressure Control via Natural Circulation with Controlled Steaniing
PC-6: RCS Pressure Control via Rapid Depressurization System

PC-7 RCS Pressure Control via Rapid Depressurization System during SGTR.

The bases for the recovery actions required for implementing each of the methods listed above are
detailed asfolaws 0w The h//o»y‘:m:a foneas.

PC Bases
" Page 11120
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OPERATOR ACTIONS
RCS AND CORE HEAT REMOVAL SAFETY FUNCTION (Continued)

Success Path: Forced Circulation, No SIS Operation; HR-1 (Continued)
Instructions Contingency Actions
22 (Continued) d. attempt to establish an alternate,

low pressure feedwater source to
at least one SG.

*23. Verify adequate RCS heat removal via 23. A, When at least one primary safety
the SGs by: e valve has opened following a SG
l <~ dryout, Then go to RCS and
« 'east one SG has wide range Core Heat Removal success path
> 0%), HR-4 and initiate once-through-
cooling.
and

b RCS T, temperatures are stable
or decreasing.

*24.  If main, startup or emergency feedwater 24
is restored, Then modulate feedwater
flow rate as necessary to restore and
maintain SG water level in the normal
band.
Acceptance Criteria for Success Path HR-1:
1 RCS and Core Heat Removal is satisfied if:
a At least one SG (or the unisolated SG) has level:
1) within the normal level band with feedwater available to maintain level.

or

") being restored by main, startup or emergency feedwater flow and SG level is
increasing

and
b Ty - T. < [3°F] and not increasing

and
¢ T,.. < [562°F] and not increasing

* Step Performed Continuously HR-1
ADM - Emergency Operations Guidelines Page 11-149
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Bases for RCS and Core Heat Removal

The purpose of the RCS and Core Heat Removal safety function is to remove the decay heat generated
in the core and transfer it to the RCS fluid, where 1t can be trans’ rred to the secondary svstem or (i
some other heat sink

o achieve control of RCS and Core Heat Removal, and to continually provide a heat sink for residual

, ) ’
heat removal, the following methods are available™ ¢
AL

-
HR-1: RCS and ( Heat Removal via Forced Circulation, No S1 Operation
HR-2: RCS and Core Heat Removal via Natural Circulation, No SI Operation
HR XCS and Core Heat Removal via SG Heat Sink with S1 Operating
HR-4 y and ( Heat Removal via Once-Through-Cooling

HR.f and Core Heat Removal via Shutdown Cooling System

e
. L "3 ywged
1 he bases for the « perator actions required 1o implement the above Success [tdl?n are detailed a« followg/ ™ | 0
/
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Severe Accident Management Guidance
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