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$.1.1.2.7 Miscellaneous Equipment and Large Bore Piping

The following ioad allowances shall be considered where muitiple large bore piping runs are located
or where large temporary loads are identified.

* [n addition to major equipment located on general
arrangement drawings, a point load of 20 kips
should be applied at the midpoint of each concrete
floor slab and concrete beams (Case A).

A point load of 40 kips shall be applied at the
midpoint of steel collector beams providing primary
framing (Case B)

A point load of 30 kips shall be applied to the
midpoint of other steel collector beams or beams
provided for support framing (Case C)

30K Case C

A pount load of 30 kips at midspan on primary steel

filler beams framing into steel collector beams (Case D1) and 20 kips on other steel filler
beams or stringers (Case D2). (Note: These ioads are for added design margin on the beams
and slabs and are not 1w be carried beyond the beam support connection to the supporting beam
or column. )

A contingency load of 80 kips should be applied to the top of
cach steel coiumn.

§.1.12.8 Miscellaneous Equipment, Small Bore Piping, Cable Tray, and HVAC
Ductwork

The following load allowances should be included for areas with muitiple runs of small bore piping,
cable tray, or HVAC ducts.

* A load of 15 kipy on steel collector beams

¢ A load of 5§ kip; on other steel beams

* A load of 50 k.os on steel columns

A

B

5.1.1.3 H - Soil Load

g

Lateral soil pressure shall be based upon the soil density and shall include the effects of ground water
in accordance with section 5.1.1.4 of this appendix. Normal soil loads shall consider a ground water
level up to El. 88°-9", 2'0" below plam finished vard grade elevation (El. 90'-9"), The lateral soil
pressure shall be based upon the following soil properties;

¢ Soil Densmy
235 pounds per cubic foot (pef), normal moist soil
80 pcf, dry
145 pef saturated

Amendment U
December 31, 1993
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Transverse reinforcing ..x the edges of wall panels shall be anchored in accordance with
Paragraphs 21.5.3.5 and 21.5.3.6

Longitudinal reinforcing for beams shall be anchored according to Paragraph 21.6.1.3 with
hoop reinforcement per Paragraph 21.6.2.1

Development lengths for reinforcing will be according to Paragraph 21.6.4

~ S0 ISR WWWM
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| When feasible, uniform reinforcement patterns should be used for sections with similar requirements,
thickness and loading.

62.1.12 Concrete Expansion Anchors

Expansion anchors shall be of the wedge, sleeve, or undercut design as specified in Section 3.8.4.5.
Minimum design safety factors shall be:

¢ 4.0 for wedge and sleeve type anchors
e 3.0 for undercut type anchors

Expansion anchor embedments shall have a minimum factor of safety of 1.5 for concrete failure with
respect to anchor minimum tensile strength

Selection of expansion anchors shall consider energy absorption capability (i.e. ductility) of the
anchors.

A specification for the design, installation, and use of expansion anchors should be developed by the
COL Applicant and include;

* expansion anchor allowable loads,
¢ expansion anchor minimum spacing,
¢ spacing requirements for expansion anchors,
procedures for addressing baseplate flexibility’s in caiculating design loads on expansion
anchors,
procedures for addressing shear tension interaction, and
required load reductions for cyclic loadings.

When high capacity concrete anchors are specified, they should be of the direct bearing or "undercut”
type. Load transfer for these anchors is achieved by bearing of the expanded embedded tip against
the ~.:me:~u' concrete to ¢ produced by a special flaring tool. Undercutting of the concrete is
required for the anchor w provide the concrete shear capacity to match the high strength bolts.

For smaller safety r .a:cd Or nom-§ ”en' related applications expansion anchors referred to as
"Wedges

Sleeves” or ges” may be used, subject to the safety factors given above

Amendment U
December 31, 1993
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712 CONCRETE PLACEMENT

Requirements and/or limitations on concrete placement will be determined in conjunction with the
construction schedule. A site specific construction specification should be prepared by the COL
Applicant to address requirements and procedures for concrete placement.

The concrete specification should address;

desired volume of concrete pours and rate of deposition,

special forming requirements,

maximum height of pours,

temperature limitations; weather conditions and concrete mix, including approved methods for
temperature control, and

curing requirements and procedures.

713 REINFORCING

Fabrication and placing of reinforcing bars for concrete in Seismic Category [ structures shall
conform to the requirements and tolerances specified in ACI 349 Section 7.5 and in ACI 301 Sections
2.9, 5.6, and 3.7.

Consideration shall be given for modular assemblies of reinforcing. Such assemblies shall be
designed to be moved without changing their alignment.

Lap spiices shall be prohibited for locations with tension stresses normal to the plane for the splice
and for bar sizes greater than #11, except as provide by ACI 349 Section 12.14.2.1.

Welding of reinforcing shall be prohibited except as provided for in approved splice details.
7.1.4 CONSTRUCTION SEQUENCING

Construction sequence will be determined by the COL Applicant. Additional design requirements
due to the construction sequence will be determined b\ the kOL Apphczm durmg the final design.
—4‘"—"\

72 STRUCTURAL STEEL ‘ ‘7‘*’1 d’-«wcnmj
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7.2.1 STRUCTURAL STEEL; FABRXCATION AND ERECTION

Fabrication and erection of safety related steel members shall be in accordance with AISC N690,
Sections Q1.23 and Q1.25. Additional requirements are applicable as provided for in this appendix.

122 HIGH STRENGTH BOLTED CONNECTIONS

Bolts shall be instalied and tightened in accordance with Section 8(d) of "Specification for Structurai
Joints Using ASTM A325 or A490 Bolts." The use of "load indicator” bolts or washers shouid be
used where possible. "Snug tight” instailation of bolts in "slip critical” connections shall not be
permitted.

Amendment U
December 31, 1993




Insert 7.1.4

Advanced construction methods, such as modular construction or forming concrete
slabs using metal deck, steel beams and columns which may be used to facilitate
the construction sequence, which will affect design details must be justified
by as-built analyses and results documented in the structural analysis report
described in the structural acceptance criteria, Section 3.8.4.5.3.
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723 WELDED CONNECTIONS

Welding activities associated with Seismic Category I structural steel and their connections shall be

accomplished in accordance with written procedures and shail meet the requirements of ANSI/AISC
N690 Section Q1.17.

8.0 STRUCTURAL ACCEPTANCE CRITERIA
Structural Acceptance Criteria are specified in Section 3.8.4.5.

Separation Criteria for Seismic Category [ and non-Seismic Category structures and components shall
be verified.

9.0 MATERIALS

9.1 GENERAL

Material shall conform o requirements for Section 3.8.4.6.1 and this appendix.

Materials used should be selected based upon a proven record of service in other nuclear facilities.

Materials shall be specified based upon approved codes and standards. Additional material

restrictions or requirements may be added by the design engineer to meet anticipated design or field
conditions.

With suitable qualification and no applicable material restrictions, substitute materials may be used.
Materials used shall be qualified to withstand environmental conditions for normal and accidemt
conditions. Site specific design specifications prepared by the COL Applicant should ideatify
required qualifying eanvironmental conditions.

92 SPECIFICATIONS

The materials identified below and in Section 3.8.4.6.1 shall be considered acceptable for the analysis
and design of System 80+ Standard Plant structures.

Additional materials may be added to this criteria when qualified by appropriate codes and standards.
921 CONCRETE

Keplace with
a,h;ahut 9.2.
wnsert

Cement - material shall conform to ASTM C 150 per ACI 349 par. 3.2. Cement shall conform to

Type I or Type Il designations except where additional gqualifications are conducted for special
applications.

Amendment U
3.8A-30 December 31, 1993
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Normal weight with a density of 135 to 160 pcf.

Compressive strength = 4000 psi
- Nuclear Island basemat

-~ Non-Nuclear Island structures

Compressive strength = 5000 psi

~ Nuclear Island superstructure
( A concrete strength of 4000 psi may be used when justified by ase
built analyses and design details with results documented in the
structural analysis report described in the structural acceptance
criteria, Section 3.8.4.5.3)
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9223 Welding

Welding materials shall conform to the requirements of the Structural Welding Code (AWS-D1.1).
AWS D1.1 Tabie 4.1.1 shows the compatibility of filler metal with base metal. ANSI/AISC N690
provides supplemental information on weld materials for stainless steel.

9.3 RESTRICTED MATERIAL

The use of the restricted materials shouid be based upon a proven need and avoided where possible.
Materials that are restricted include;

e Use of teflon based low friction sliding bearing plates such as "Flurogold™ or neoprene based
gaskess, seals, or bearings shall be kept to a minimum due to presence of fluoride or chloride
jons and the increased potential for stress corrosion cracking.

¢ Low meiting point metals (lead. zinc, etc.) have been identified for their deleterious effect on
corrosion resistance and duculity of metailic components. Restrictions on zinc will also mean
a restriction on galvanized materials. This restriction is particularly applicable inside
Containment where the zinc in the galvanized coatng can result in chemical reactions
producing additional hydrogen.

All structures located on the Nuclear Island are Seismic Category I, Safety Class 3, and Quality
Class 1. Refer to Figure 3.8A-1 of this appendix for location of structures addressed in this section.

10.1 STRUCTURAL FOUNDATION/BASEMAT
10.1.1 DESCRIPTION

The Basemat is a 10 foot thick reinforced concrete slab that supports the Nuclear Island structures.
The Basemat measures 334 feet by 442 feet, which includes an extension of four feet beyond the
Nuclear Island perimeter along all four sides )

o el aftuesesl

4.7 insert
The basemat is designed for the envelope of reactions conuidering all soil cases. The basemat
analysis provides support reactions assuming a homogeneous foundation subgrade. These reactions
are used to determine an effective soil bearing pressure under the basemat. Reactions are represented
by vertical soil springs. Spring constants are calculated based upon contributory areas and the
underlying soil stiffness.

10.12 DESIGN REQUIREMENTS

The basemat shall use a2 symmetrical reinforcing configuration based on the maximum required
reinforcing, either top or bottom of the basemat to account for differential settiement.

Amendment T
3.8A-32 November 15, 1993
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~-=~ to allow for one method for detailing of reinforcing at the edge of the
basemat.

The four foot extension of the basemat is not credited in any analyses.
Alternate design details that meet the ACI Code requirements may be used
provided that the as-built design details are documented in the structural
analysis report described in the structural acceptance criteria, Section
3:8:4.5.3.

Typical reinforcing details for alternate designs are shown in Appendix 3.8B,
Figures 3,.8B-3 and 3.8B-4.
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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 it 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 1is not practical, the equipment is
gqualified for the environment in which it is required to operate.

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

1. Temperature ranges given in Appendix 3.11A.

2. Relative humidity ranges given in Appendix 3.11A.

|2 Pressure ranges given in Appendix 3.11A.

4. Expected integrated radiation exposures for 60 years

given in Appendix 3.11A.

B. In addition to the normal environment, the mechanical and
electrical couponents 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.

& 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 assnciated with the

& limiting design basis accident (DBA) for which it
provides a safety function and for the length of time

after the accident for which it is required to be

Amendment U
3.11~1 December 31, 1993
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functional. If more than one type of radiation is
significant, each type may be considered separately.

The COL applicant will make the specific details of the plant
specific environment gqualification program available for NRC
evaluation.

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 referenced in Appendix 3.11B. The major component
categories, such as motor-operated valves, pump motors,
instrumentation and pressure boundary equipment and their
location by area are also provided.

3.11.2 QUALIFICATION TESTS AND ANALYSES

Qualification of electrical equipment for System 80+ will comply
with 10 CFR 50.49 as described below:

A. Environmental qualification of electrical equipment located
in harsh environments within Combustion Engineering’s scope
of supply will be in accordance with the methodologies
outlined in CENPD~255-A, Rev. 3 (Reference 1). Reference 1
has been reviewed and approved by the NRC staff as an
acceptable methodology for environmental gqualification of
nuclear steam supply system safety-related electrical
equipment. The NRC’s approval of Reference 1 includes
references to Amendment 9 of CESSAR-F. The development of
CESSAR-DC necessitated a review of Reference 1 which
resulted in a review of Section 3.11 of CESSAR-F, Section
3.11 and appendix J of supplement No. 3 to NUREG-0852
(Safety Evaluation Report for CESSAR System 80), and the
NRC’s approval letter (the NRC approval letter is included
as an integral part of Reference 1). As a result of these
reviews, ABB~-CE has determined that there is no basis for
including references to Amendment 9 of CESSAR-~F in the
review of CESSAR-DC. Therefore, the intent of CESSAR-DC is
to incorporate CENPD-255-A, Rev. 3 by reference, independent
of references to Amendment 9 of CESSAR-F. In instances
where CESSAR-DC and CENPD-255~-A, Rev. 3 differ, CESSAR-DC
takes precedence.

B. Environment1l qualification of electrical equipment located
in mild environments within Combustion Engineering’s scope
of supply will be in accordance with the methodologies
outlined in NPX80-IC-QG790-00, Qualification Guidelines for
Instrumentation and Controls Equipment for Nuplex 80+
(Reference 2).

Amendment U
3« 11=2 December 31, 1993
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c. Environmental qualification of electrical equipment outside
of Combustion Engineering’s scope of supply will be in
accordance with IEEE 323-1974 and Regulatory Guide 1.89,
Rev. 1.

Environmental qualification of mechanical equipment will comply
with GDC 1 and 4 and Appendix B to 10 CFR 50 (Criteria III,
"Design Control," and XVII, "Quality Assurance Records") and will
include the following:

A. Identification of safety-related mechanical equipment
located in harsh environments, including required operating
times;

B. Identification of non-metallic subcomponents of this
equipment;

Ge Identification of the environmental conditions for which

this equipment must be qualified;

D. Identification of non-metallic material capabilities; and

E. Evaluation of environmental effects.

3.11.2.1 Mechanical and Electrical Component Environmental
Design and Qualification for Normal Operation

Equipment which, due to its location, is not significantly
affected environmentally by the DBA is said to exist in a mild
(normal plus abnormal service conditions) environment. The
gqualification of equipment in a mild environment is taken from
Qualification Guidelines for Instrumentaticn and Controls
Equipment for Nuplex 80+ (Reference 2), rather than IEEE Std.
323-1974, which does not distinguish between mild and harsh
environments. For this equipment, if no significant aging
mechanism at mild conditions can be identified a qualified life
is not required. This applies to both electrical and mechanical
equipment. If the predicted life based on experience, aging
analysis, or tests is less than the design life of the plant,
that equipment is subjected to a surveillance program and a
preventative maintenance program that restores it to qualified
operability. The detailed maintenance/surveillance program for
specific plants will be developed based on the specific equipment
for that plant and the results of qualification testing and
analysis for that equipment. This program is the responsibility
of the owner-operator.

Appendix 3.11A provides the ranges of the design temperatures,
pressures, and humidities, and radiation for typical mild
environment areas in which safety-related equipment listed in
Appendix 3.11B is located.

Amendment N
3.11-3 April 1, 1993
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3.11.2.2

Mechanica ng Ele ical omponen Lnvironmental
Design and Qualification for Operation During and
After a Design Basis Accident

Equipment listed in Appendix 3.11B is designed to remain
functional in the environment that exists at the equipment
location during and after the design basis accident in questio
(e.g., LOCA and MSLB) for the time frameVafter the accldent for
which it 1is required to be functional, and the integrated
radiation dose during normal operation. The temperature,
pressure, and humidity environment inside the containment after
a LOCA and MSLB is discussed in detail in Sections 6.2.1.3 and
6.2.1.4. The containment spray characteristics are given in
Section 6.2.2.1. The "worst case" integrated post-accident
radiation dose for those areas at which equipment is located is
given in Appendix 3.11A.

Aol

The General Design Criteria, Appendix A to 10 CFR 50, are met as
follows:

. Criterion 1 - Quality Standards and Records: refer to
Section 3.1.1.

. Criterion 4 - Environmental and Missile Design Basis:
refer to Section 3.1.4.

. Criterion 23 - Protection System Failure Modes: refer
to Section 3.1.19.

. Criterion 50 ~ Containment Design Basis: refer to
Sections 3.1.43 and 6.2.1.

The requirements of Quality Assurance Criterion I1I, Appendix B
to 10 CFR 50, are met as discussed in Chapter 17.

The recommendations contained in the documents discussed below in
A through H are utilized.

A. Regulatory Guide 1.30, "Quality Assurance Requirements for
the Installation, Inspection, and Testing of Instrumentation
and Electric Equipment."

B. Regulatory Guide 1.73, ™"Qualification Tests of Electric
Valve Operators Installed Inside the Containment of Nuclear
Power Plants." A description of the tests and analysis by
which active valves are qualified is provided in Section
3:9.2.2,

. The qualification methods and documentation requirements of
IEEE Standard 323-1974, "I1EEE Standard for Qualifying Class
1E Equipment for Nuclear Power Generating Stations," and
"Category 1" of NUREG-0588, are discussed in Reference 1.
Exceptions are noted in Sections 3.11.2 and 3.11.2.1.

Amendment U
J3.11~4 December 31, 1992
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D. Passive pressure boundary components inside the containment
are designed for the appropriate temperature and pressure
environment in accordance with the applicable code to which
the component is constructed. Environmental Qualification
testing is not considered necessary for such components.

E. Regulatory Guide 1.40, "Qualification Tests of
Continuous-Duty Motors Installed Inside the Containment of
Water-Cooled Nuclear Power Plants."

F. Regulatory Guide 1.63, "Electrical Penetration Assemblies in
Containment Structures for Water-Cooled Nuclear Power
Plants."

G. Type tests to ensure acceptability for use in the

containment post-accident environment are performed for each
type of cable in accordance with IEEE Standard 383-1974,
"Standard for Type Tests for Class 1E Cables, Field Splices
and Connections for Nuclear Power Generating Stations."

H. The materials used in the fabrication of mechanical and
structural components inside the containment are selected so
as to minimize corrosion and hydrogen generation resulting
from contact with spray solutions. The use of aluminum and
zinc is minimized in these components.

AGING FOR HARSH ENVIRONMENT EQUIPMENT

Equipment which is located in zones susceptible to a harsh
environment are also exposed to a mild environment preceding the
DBA. Such equipment will underge an aging analysis that focuses
on the identification of aging mechanisms that significantly
increase the equipment’s susceptibility to the design basis
accidents. If no known significant aging mechanisms are found,
a surveillance/preventive maintenance (S/PM) program will be
developed to monitor for degradation. If an aging mechanism is
found that is known to significantly degrade the egquipment, that
mechanism will be analyzed to determine whether an accelerated
aging program or a periodic part replacement program is
apprcopriate.

RADIATION FOR HARSH AND NON-HARSH ENVIRONMENT EQUIPMENT

Equipment is designed for the types and levels of radiation
associated with its location and includes the normal operation
contribution plus the radiation associated with the limiting
Design Basis Accident (DBA) for which it is required to be
functional and for the duration of time, after the accident for
which it is required to be operational/ The levels defined in
Appendix 3.11A are "“worst case" xiues and are intended to
represent an upper bound dose va for that region.

Amendment U
3.11-5 December 31, 1993
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Equipment which is exposed to radiation equal to or above 10‘ Rads
(equal to or above 10° Rads for electronic equipment) will be
irradiated to its anticipated Total Integrated Dose (TID) prior
to type testing unless determined by analysis that radiation does
not affect its ability to perform its required function. Where
the application of the accident dose is planned during DBA
testing, it need not be included during the aging process.

A total integrated dose of less than 10‘ Rads (less than 10° Rads
for electronic equipment) will not affect the strength or
properties of material wused; hence, further qualification
analysis and tests for components which will be exposed to lesser
radiation are not necessary.

Mechanical and electrical equipment will be qualified to

| appropriate radiation environments as discussed previously. If
more than one type of radiation is significant, each type may be
applied separately.

Gamaa

Electrical equipment will be tested to gamma radiation levels
developed as discussed previously. Upper bound dose values for
various plant regions are presented in Appendix 3.11A.

Beta

Equipment exposed to beta radiation will be identified and an
analysis will be performed to determine if the operability of the
equipment is affected by beta radiation ionization and heating
effects. Qualification is performed by test unless analysis
demonstrates that the safety function will not be degraded by

beta exposure. Equipment will be tested and/or analyzed to the

beta radiation levels defined in Appendix 3.11A. Credit will be ¢1@¢9
taken for available shielding , {evg-——-eable—jackets—for—rabte ¢

;JU& quetificetion) . Where testing is recommended, a gamma equivalent
\_//"radiation source will be used.

Neutron
Equipment exposed to neutron radiation will be identified and
neutron radiation levels defined. When actual neutron dose

qualification testing is not performed, an ejuivalent gamma
radiation dose will be used for gqualification testing to simulate
neutron exposure. The basis for establishing an equivalent gamma
radiation dose will be provided.

C ica ra
After a postulated accident, such as the LOCA or MSLB, components

located in the containment building may be exposed to a chemical
spray. Equipment is environmentally tested to these conditions

Amendment U
3.11-6 December 31, 1993
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and performance requirements demonstrated during and after the
test. The most severe spray composition is determined by single
failure analysis of the spray system. Corrosion effects due to
long term exposure will be addressed, as appropriate.

Where qualification for chemical spray environment is required,
the simulated spray will be initiated at the time shown in
Appendix 3.11A.

Typical values of chemical spray composition, concentration and
pH are defined in Appendix 3.11A, Table 3.11A-1.

3.11.3 QUALIFICATION TEST RESULTS
3.11.3.1 Instrumentation and Electrical Equipment

Qualification testing and analyses of instrumentation and
electrical equipment are discussed in Reference 1.

3.11.3.2 Mechanical Equipment

Mechanical equipment is relatively insensitive to environmental
conditions considering that service conditions usually far exceed
environmental conditions. For mechanical eguipment the service
requirements and the environmental requirements are fully defined
in the design specifications. The eguipment designer selects
materials based on extensive testing and long-time service which
is compatible with the requirements. Quality assurance of design
and quality control of processes assure that the component meets
the specification requirements. Further, the design/
manufacturing organization certifies compliance. In-service
surveillance and maintenance programs, followed by refurbishment
or replacement of parts if necessary, is further assurance that
the safety equipment is operable.

The evaluation of environmental adequacy of equipment is
initiated by the full definition of environmental reguirements in
equipment specifications, as stated above. Test reports and
analyses which substantiate operability after exposure to the
environment, and the gquality assurance documentation, will be
filed by the owner-operator and available for staff audit, as
discussed in Section 6.0, Documentation, of CENPD-25%5-A, Rev. 3.

Lists identifying the components of mechanical equipment and a
bill of materials will be available in accordance with
CENPD-255~A, Rev. 3.

3.11.4 CLASE 1E INSTRUMENTATION LOSB OF VENTILATION EFFECTS
The need for the HVAC systems and the design bases which prevent

the loss of essential ventilation are described in Sections 6.4
and 9.4. In general, the two division concept of this plant

Anmendment Q
3.11-7 June 30, 1993
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provides 100% redundancy of all essential equipment and the HVAC
system. In event of a failure of one system to deliver the
desired conditioned air, the second system will be energized
automatically in its place. This changeover can also be achieved
manually.

All of the areas under consideration are cooled with chilled
water which will ensure a humidity level below that for which the
equipment is qualified. Therefore, only temperature switches are
provided in each room.

Table 3.11-1 lists all of the areas under consideration and the
alarm provided. Also, each area is noted as safety-related or as
non-safety ventilation.

Note that in the Control Building, the Vital Instrument and
Equipment, Essential Switchgear Room, Essential Battery Room and
Remote Shutdown Panel are served from a single unit with 100%
redundancy of the HVAC unit in one division.

All of the subsphere rooms are served by a common ventilation
system with a filtered exhaust. There is 100% redundancy of all
components in the other Division. Each of the individual rooms
in the subsphere has an individual cooling unit which picks up
the additional heat created during operation. This gives 100%
redundancy in each division.

The containment has standby cooling and ventilation equipment for
eacn or the component parts of the ventilation system to maintain
normal equipment gualification conditions. The containment
ventilation systems are not credited in maintaining post-accident
environmental conditions.

The chilled water system is divided into two separate circuits,
normal and essential, in each division. A chiller and pump serve
the essential units in each division. Also, a heat exchanger
with pump is arranged to permit the essential circuit to be
cooled by the water from the normal chiller and its pump. This
permits the essential chiller to remain on standby during normal
operation. The heat exchanger pump also can be used as a backup
for the essential chiller pump. The chilled water terlperature in
the essential circuilt ranges from 45° to $5¢F which provides
humidity and temperature control at each unit.

The main steam valve houses are open to natural circulation of
outside air; therefore, no ventilation system is reguired to
maintain normal or post-accident environmental conditions.

Class 1E equipment which is located in the control room or
similar areas includes the following:

Amendment I

3.11-8 December 21, 1990
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A. Plant Protection System (PPS)
B. Main Control Panels
&, Auxiliary Process Cabinet (APC)

Other instrumentation, such as process transmitters and signal
converters and the Reactor Trip Switchgear System circuit
breakers, are located in the Nuclear Annex or containment
building. Equipment in these areas is gualified for the maximum
expected temperature, radiation, humidity, and pressure under

which and the duration,after the accident for which the equipment
pbpgldeliny e =Y 03

3.11.5 CHEMICAL S8PRAY, HUMIDITY, SUBMERGENCE,
AND POWER SUPPLY VOLTAGE AND FREQUENCY
VARIATION

3.11.5.1 Chemical Environment

Engineered Safety Feature systems are designed to perform their
safety-related functions in the temperature, pressure, and
humidity conditions described in Sections 3.11.1, 6.2 and 6.3.
In addition, components of ESF systems inside the containment are
designed to perform their safety-related functions in the
presence of the existing chemical environment, resulting from the
boric acid recirculated through the Safety Injection System (SIS)
and Containment Spray System (CSS). The SIS is designed for both

the maximum and long-term boric concentration and pH. These
chemical environment conditions are given in Appendix 3.11A.
3.11.5.2 Humidity

Equipment that may be adversely affected by a high humidity
environment and required to operate in a high humidity
environment but not subjected to a steam environment during DBE
testing will be environmentally gqualified by type test. The
equipment is tested prior to the application of the high humidity
environment to establish a baseline; then tested while exposed to
a humid environment that envelopes the required humidity
condition; and again tested after removal of the high humidity
environment for comparison to the original baseline measurement.
The comparison of the baseline tests determine if any degradation
is present and ensures operability criteria are met.

Equipment that is subjected to steam environments will be
subjected tc the appropriate test profile in Appendix 3.11A.

2.58.8.3 Submergence

Equipment locations and operability requirements are reviewed to
establish whether or not specific equipment could be subject to
submergence during its regquired operating time. Flood levels

Amendment U
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both inside and outside containment are reviewed and potential
impacts on equipment gqualification appropriately addressed.
Where operability during submergence is required, gqualification
will be dumonstrated by type test.

3.11.5.4 W vl ( v

Power supply voltage and frequency variation is addressed in the
equipment design and verification process. During the design
process, the range of power supply variation is determined.
Equipment specifications incorporate the ranges to ensure
acceptable operation. Type testing of the equipment at the
extremes of power supply variations is performed if required.

3.11.6 RADIATION ENVIRONMENTAL QUALIFICATION

Safety related components are designed to ensure acceptable
performance, taking into consideration normal operational
radiation exposure in addition to the single most adverse post
accident environment for which they are required to be
functional.

The radiation qualifications for individual safety related
components are developed based on:

/)‘( ]
= The /radiation environment expected at component location
_Pmu% A .up to the time the equipment is required to
' / remain functional post accident, and
(17 The limiting design basis accident for which the component
provides a safety function.
Radiological Source Terms

Normal operation radiation environments are developed based on
the design source terms provided in Sections 11.1 and 12.2.

Post-accident radiation source terms are developed on the basis
of the event to be mitigated. Such events can be divided into
two general classes: LOCA and non~LOCA events, with the CEA
Ejection event being viewed as a special case of LOCA with
simultaneous reactivity insertion. For non-LOCA events such as
main steam and feedwater line breaks the source terms are
developed based on conservative estimates of fuel assembly gap
fission product gas releases (see Chapter 15) and the maximum
reactor coolant specific activities as discussed in Section 11.1.

For the LOCA events there are two levels of fuel damage
considered. One level corresponds to a worst-case, non-fuel
melting event involving decay power heatup of the fuel assemblies
to a point where one hundred percent of the gap activity is
released. The maximum reactor coolant specific activities
discussed in Section 11.1 are also included. The timing of the

Amendment U
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coolant and gap activity releases is taken from Draft NUREG-1465
(Reference 3) with one exception; that is, 20 percent of the gap
activity is assumed to be released instantaneously rather than
according to the uniform release rate assumption in Draft
NUREG~-1465. The purpose of this assumption is to cover the
activity release assumption of the CEA Ejection event discussed
in Section 15.4.8. Indeed, this level of fuel damage is intended
to significantly bound all accidents covered in Chapter 15 with
the exception of the accident por.ulated to satisfy 10 CFR 100.

The secord level of fuel damage is that corresponding to
10 CFR 100 which calls for a postulated design basis accident
(DBA) invelving substantial melting of the fuel. Consideration
of this event provides defense-in-depth because it simply ignores
the substantial capability and reliable design of the Safety
Injection and Emergency Feedwater Systems to cover and cool the
core, even under LOCA conditions. For this type of event the
maintaining of fuel integrity (prevention of core damage) is no
longer an issue. The issue for this level of core damage is the
maintaining of containment integrity. The required manual
operation of the safety-related and redundant Safety
Depressurization System (SDS, described in Chapter 6) prior to
core uncovery meanc that the primary system will be depressurized
before core damage occurmﬂe long-term cooling of
core debris in-vessel : wiot require use of the (!E%zi?f?‘

Emergency Feedwater System.

e 10 CFR 100 DBA will be

In-vessel debris YoOTHpT y I3
and Shutdown Cooling Systems

maintained by the GemtEammmddspmy

Shre-@GEl. To ensure proper transition from the arresting of
core damage : .

OTIENEweeTt Femeephere—t0 the long-term cooling mode described
above, She ittt it ool the Emergency Feedwater
System will be qualified for 72 hours of operation even with the
10 CFR 100 source term having been released to containment. As
discussed in Chapter 15, this 10 CFR 100 DBA source term is based
on the coolant and gap activity releases described above plus the
early in-vessel fuel melt release from Draft NUREG-1465.

These two levels of post-LOCA equipment qualification are
discussed further below under items C and D.

Post LOCA Radiation Equipment Qualification

A Equipment Groups

In the case of the LOCA safety related equipment needed for
safe shutdown, mitigation, and post accident monitoring are
divided into two functional groups:

Amendment U
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such time when an alternate method can be used to perform
the function or when replacement components can be
installed. As discussed above, a 10% time margin is
addressed.

Group B

For components needed to operate for the entire duration of
the accident as well as into the start of the recovery
phase, the qualification time ranges up to 180 days, i.e.;
until major reccvery efforts are initiated and other
monitoring techniques and/or devices appropriate for the
specific event can be introduced. The gqualification time
for individual components are based on an evaluation of
alternate methods that can be used to perform the function
or when replacement components <can be installed.
Consideration is also given to the degree of deterioration,
and impact on component function that is expected due to
exposure during the extended period (i.e., beyond the 100
day duration of the accident), and whether compensatory
techniques can be employed to maintain usability during that
extended period (such as by addressing a further increase in
instrument drift than addressed during the mitigation
phase). As before, per RG 1.89, Rev 1, a 10% time margin is
addressed for components required to be functional for time
frames less than 180 days.

Qualification Level

The approach used in establishing the post LOCA radiation
environments allows for the development of two functionally
appropriate qualification levels. As discussed previously,
these levels are based on the usage of radiation source

terms (in the development of post-LOCA radiation

environments) which are consistent with other system design

bases. The components are segregated by reguired

qualification level as follows:

Level 1 - Components Needed to Preclude or Limit Core
Damage.

Level 2 - Components Needed to Maintaln Cont31nment

Integrity{,_(.‘,\d.ulu} in-ve 55e| aov fuw‘ cofi M"

Application of Qualification Level to Equipment and
Instrumentation

—

Level 1 A

Environmental qualification| for the STy IoStion=tre.
Emergency Feedwater Syste (i.e.; equipment needed to

preclude or limit core damage) is based on the Draft
NUREG-1465 100% Core Gap Release Source Term plus a

Amendment U
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margin as discussed below. Twenty percent of the core gap
activity is assumed to be released instantaneously, as a
puff, whereas the remaining 80% evolves in accordance with
Draft NUREG 1465 over a period of 0.5 hrs. The puff release
component of the model is intended to address fuel damage
considerations from reactivity insertion events. The use of
this source term is based on the following:

1 T
. If the Sedeled EFWS functior';\within theisw design basg‘sJ(

~e
DEAMEERPPIETEIT TR - Remeniem) there will be minimal core
damage.
! //‘-ﬁq(;i?g
» In an "Arrested" Core elt Scendrio, (i.e., 1if the
effectiveness of the systems is delayed resulting in

the release of the gap plus some melted fuel):

- The 100% gap qualification level (plus sufficient
margin) will Jjustify credit for restoration and
operation of the S@d-smed EFWS for approximately three

days to control reactor coolant
system pressure. [,,‘ /'
- Long term core cooling (i.e., beyond the three days) is

guaranteed by
: hutdown coolin umps (Level 2
gualified equipment% nd wige safety inject 1OT )mes.

RG 1.97 Category 1 and 2 post-accident monitoring instrumentation
that are qualified to Level 1 radiation environments are listed
in Table 3.11-2. Summarized below is the basis for the use of
this qualification level:

. Type A Variables - None
. Type B Variables:

- Reactivity control monitoring instrumentation (neutron
flux detectors) are primarily needed to show
accomplishment of mitigation, and in this case
establishing subcriticality which occurs almost
immediately after the event. Additionally, in a Level
2 environment, the core geometry is lost due to core
melt thus impacting long term neutron flux detection
capability.

- Core cooling monitoring instrumentation: reactor
coolant hot/cold leg temperature can be established
during a core melt scenario by the use of the unheated
junction thermocouple (UHJTC) which is qualified to
Level 2: reactor vessel coolant level and degrees of
subcooling are not critical parameters for a core melt
scenario.

Amendment U
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Type C Variables:

- Fuel cladding monitoring instrumentation: Core exit
temperature is useful in the early stages of heatup, up
to the point where multiple fuel assembly pins have
failed. Beyond this, potential increase in core exit
temperature in a core melt scenario can be established
by noting increase in containment temperature
(containment temperature monitors are qualified to
Level 2); radioactivity in circulating primary coolant
is intended to detect pin failures. This function is
completed very early in the accident and survivability
through the entire core melt scenario is not considered
necessary. RCS pressure boundary monitoring
instrumentation: though 1listed as a Category 3
instrumentation, qualification of the containment area
monitors is required since credit is taken for their
operation (and subsequent containment isolation) in the
site boundary and control room dose analysis following
a CEA ejection accident (anticipated fuel failure is
6.8%).

Type D Variables:

oring\ins entation: As
Sectio he entire et \

LeveIy which-includes |
/pressurezxg?ccumula /
ety injecthhion flow.

ition and s

- Primary Coolant System monitoring instrumentation:
Primary System safety-valve position indication,
pressurizer level and heater status is not necessary
for the duration of the core melt scenario since its
monitoring function is completed early in the accident
when the Safety Depressurization System is initiated.

- Secondary System monitoring instrumentation: SG
level /pressure and safety/relief valve position is not
needed for the duration of the core melt scenario since
its monitoring function is completed early in the
accident when the Safety Depressurization System is
initiated (i.e. 1long term RCS pressure control will
not be achieved by steam dump via the SG).

- Emergency Feedwater !ystem monitoring instrumentation:
As discussed earli:r in this section, the entire
Emergency Feedwater System is qualified to Level 1
which includes the emergency feedwater flow and storage
tank level.

Amendment U
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- Containment sump water temperature instrumentation:
Potential increase in sump water temperature in a core
melt scenario can be established by noting increase in
containment temperature (containment  temperature
monitors are qualified to Level 2).

. Type E Variables:

- Airborne radicactivity materials released from the
plant: The primary purpose of the main steam line
radiation monitors is radiation detection following a
steam generator tube rupture. These detectors do not
need qualification for the duration of the core nmelt
scenario since long term RCS pressure control is
achieved by the Safety Depressurization System rather k-
than by steam releases via the SG.

) o
Gy 32160

Environmental gualification fof the components needed to
maintain containment integrityjlis based on Draft NUREG 1465
Gap Plus Early In-vessel Release Source Term to satisfy the
"substantial®” core melt postulated by 10CFR100 which
presupposes that emergency core cooling has failed{. ,L

Al ..N,

RG 1.97 Category 1 and 2 post-accident monitoring
instrumentation not addressed for Level 1 qualification
above will be qualified to appropriate radiation
environments bounded by Level 2 qualification requirements.

Table 3.11-2 summarizes the assigned qualification level
(i.e., 1 or 2) for Group A and Group B components.

Amendment U
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REFERENCES FOR SECTION 3.11

1s "Qualification of Combustion Engineering Class 1E
Instrumentation," CENPD-255-A Revision 3, Combustion
Engineering, Inc., October 1985.

2. "Qualification Guidelines for Instrumentation and Controls
Equipment for Nuplex 80+," NPX80-IC-QG790-00.

3 "Accident Source Terms for Light Water Nuclear Power
Plants," Draft NUREG-1465, June 1992.

4. Regulatory Guide 1.97, "Instrumentation for Light-Water
Cooled Nuclear Power Plants to Assess Plant and Environs
Conditions During and Immediately Following an Accident,"
Revision 3, May 1983.

5. Regulatory Guide 1.89, "Environmental Qualification of
Certain Electrical Equ1pment Important to Safety for Nuclear
Power Plants," Revision 1, June 1984.
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TABLE 3.11-1

VENTILATION AREAS

Area Exhaust Duct

Safety-Related Temp Alarm Temp. Alarm

Area Name Yes
A. Control Building
1. Control Room and Adj.
Offices X
2. Computer Room X
3. Vital Instrument &
Equipment X
4. Essential Switchgear
Room X
5. CEDM Control Room
6. Essential Battery Room X
7. Remote Shutdown Panel X
B. Subsphere
1. Turbine Driven FWP Room X
2. Motor Driven FWP Room X
3. SCS Heat-Exchanger Room X
4. SI Pump Room X
5. CS Pump Room X
6. Containment Spray
Heat-X Roim X
7. Fuel Pool Heat Exchange
Room X
8. Fuel Pool Cooling Pump
Room X
9. Penetration Room X
C. Nuclear Annex
1. Essential Chiller and
Pump X
2. Component Cooling Water
Pump Room X
D. Diesel Generator Building X
E. Fuel Build. Exhaust Filter
Train X
F. Containment

No_ Control Room Control Room

> > >

><
D > D€ D€ > € € >< D

>< ><
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TABLE 3.11-2
(Sheet 1 of 2)

QUALIFICATION LEVEL

GROUP B

LEVEL 1°

SEE LIST 1

LEVEL 2

(

(Including Containment Isolation)

Safety Depressurization System

Shutdown Cooling System

Coatainment Spray System

Combustible Gas Control™

Component Cooling Water System”™"
Essential Chilled Water Systems™™"
Equipmeunt and Floor NM-ains’

Subsphere and Annulus Ventilation Systems

LIST 1

Primary Safety Valve Position
Reactor Coolant Temp (hot/cold)

Reactor Coolant Radiation Level
Reactor Vessel Coolant Level
SG Pressure

SG Level

SG Safety Valve/ADV Position
Pressunizer Level

Pressurizer Heater Status
Degree of Subcooling

Neutron Flux

Core Exit Temperature

SEE LIST 2

LIST | (Continued)

IRWST Temperature
Emergency Feedwater Flow

pency Feedwater Storage Tank Level

&hqlmwmmTthn@
Safety lnjecuon Tank Pressure
Safel < solation Valve Position
Viain Steun Lme Efﬂumt Radiation Leve
Containment Area Radiation (Low Range)

* Plus Margin for Transition to Level 2

** Equipment Qualification per Regulatory Guide 1.7

** Portions Supporting Containment Spray/Shutdown Cooling

Amnendment U

December

31
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TABLE 3.11-2
(Sheet 2 of 2)

QUALIFICATION LEVEL

RCS Pressure Shutdown Cooling HX Outiet Temperature
SDS Valve Position IRWST Level
SDS Pressure Containment [solation Valve Positicu
SDS Temperature Containment Area Radiatior vionitor (high range)
G Unit Vent Post Accident Concentration
tainment Pressure Unit Vent Flow
Containmeat Temperature Control Room Ventilation Damper Position

Containment Hydrogen Concentration™""" Status of Standby Power & other Safety Related Energy Sources
Contaunument Spray Flow
J Shutdown Cooling Flow

Component Cooling Water flow & temperature to ESF System

Equipment Qualification per Regulatory Guide 1.7

Amendment U
December 31,

1993
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TABLE 3.11A-1 (Cont’d)

(Sheet 8 of 8)

ENVIRONM
ation Servi ter P r 1ing Water
t Exchanger Str P 1 Dat
Environmental Category 0
(LOCA/MSLB)

Environmental Parameters Range and Duration
Temperature, °F 125, continuous
Pressure, psig atmospheric, continuous
Relative Humidity, % 20-100, continuous
Radiation, 60 Yr. TID Rads' N/A
Chemical Spray N/A

NOTES:

1.

Accident condition gamma radiation dose includes the normal external
gamma dose plus that external dose due to the limiting DBA since these
are total integrated dose values. The component design dose is the sum
of internal (if applicable) plus external radiation doses.

Environment as used in this Table is defined as those conditions
surrounding equipment. Equipment specifications take into consideration
both the environment and those process conditions internal to the
equipment.

Qutside the biological shield.

The post-LOCA radiation environment in this region will vary depending on
whether or not emergency core cooling operates within its design basis.
If emergency core cooling operates as designed, there will be little core
damage and a conservative estimate of the radiologic.1 release would be
100% of the core gap activity. If emergency core cooling is assumed to
fail in the short-term but is restored to operation resulting in an
"arrested core damage"” scenario (to be consistent with the "substantial”
core melt accident postulated to satisfy 10 CFR 100), the radiological
release is assumed to be 100% of the core gap activity as well as the
early in-vessel core release as discussed in Draft NUREG-1465.

Table 3.11A-1 assumes an arrested core melt scenario integrated over six
months and is intended to provide an upper bound radiation environment
for the region.

Post-LOCA radiation environment in the Hydrogen Recombiner Cubicle is
based on the guidance provided in Regulatory Guide 1.7.

Amendment U
¥ . December 31, 1993
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APPENDIX 3.11A
ENVIRONMENTAL CONDITIONS AND TEST PROFILES
FOR

STRUCTURES AND COMPONENTS
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APPENDIX 3.11A

Subject

Design Basis Containment Atmosphere Temperature
Condition Following LOCA

Design Basis Containment Atmosphere Pressure
Conditions Following LOCA

Design Basis Annulus Atmosphere Temperature
Condition Following LOCA/MSLB

Design Basis Containment Atmosphere Temperature
Condition Following MSLB

Worst Case (Level 2) Integrated Containment
Atmosphere Radiation Dose Following LOCA

Worst Case (Level 2) Integrated Containment IRWST
Radiation Dose Following LOCA

Worst Case (Level 2) Containment Atmosphere Exposure
Rates Following LOCA

Worst Case (Level 2) Containment IRWST Exposure
Rates Following LOCA

Design Basis Containment Building Environmental Test
Profile for Categories "A-1" and "A-2"

Design Basis Environmental Test Profile for Nuclear
Annex, Category D, LOCA/MSLB

Design Basis Inside Cabinet Environmental Test
Profile for Nuclear Annex/Subsphere, Category D

Design Basis Outside Cabinet Environmental Test
Profile for Nuclear Annex/Subsphere, Category "C1"
Environmental Conditions

Design Basis Inside Cabinet Environmental Test
Profile for Nuclear Annex/Subsphere, Category "C1"“
Environmental Conditions

Design Basis Inside Cabinet Environmental Test
Profile for Category "J" Environmental Conditions
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APPENDIX 3.11A
ENVIRONMENTAL CONDITIONE AND TEST PROFILES
FOR

STRUCTUREE AND COMPONENTS

1.0 PURPOSE

The purpose of Appendix 3.11A is to present typical environmental
design data for normal conditions and "worst case" environmental
design data for accident conditions. These data were developed from
the experience of operating plants modified for the unique design of
System 80+. The "worst case" post-LOCA radiation environments are
based on the six month integrated gap and early in-vessel releases
discussed in Draft NUREG-1465.

2.0 DISCUSSION

The tables and figures in this appendix show categories which are
associated with particular regions of the plant, plus either normal
or accident conditions. Specifying a category for a piece of
equipment fixes the worst case environment at its location. The
equipment, however, is qualified only to the environmental radiation
exposure received during normal operation and for the duration of
timep after the worst case DBA for which it is required to be
functional. The typical test profiles shown include test margins
ired by 10 CFR 50.49. The "inside cabinet" test profiles
(Figures 3.11A-8 and 3.11A-10) include a temperature margin which
ounts for heating effects inside the cabinet. Figures 3.11A-9 and
-11A-10 incluie allowance for loss of ventilation in certain regions
of the Nuclear Annex/Subsphere. Generic testing of equipment nay,
and usually does, exceed the conditions shown in the test profiles.

;//" \~’4‘/9(

Amendment U
3.11A~1 December 31, 1993




c Es SA R gg%?#lﬁlfl@ﬂ

T 3.11A-
(Sheet 1 of 8)

NVIRO T
Containment Vessel Environmental Data
Environmental Category A-l
(LOCA)

Environmental Parameters Range and Duration
Temperature, °F Figure 3.11A-1A
Pressure, psiy Figure 3.11A-1B
Relative Humidity, % Saturated/Superheated

Steam/Air Mixture
Radiation, 60 Yr. TID Rads Plus LOCA'->* < 4.3 x 10" Gamma
< 3.5 x 10°® Beta
Chemical Spray 4,400 ppm Boron as H,BO,
pH of 7.0-8.5 after 4 hours
using Trisodium phosphate

Containment Vessel Environmental Data
Environmental Category A-2

(MSLB)
Environmental Parameters Range and Duration
Temperature, °F Figure 3.11A-3 0-30 min.
Figure 3.11A-1A after 30 min.
Pressure, psig Figure 3.11A-18B
Relative Humidity, % Saturated/Superheated
Steam/Air Mixture
Radiation, 60 Yr. TID Rads''® < 3.1 x 10° Gamma
Chemical Spray 4,400 ppm Boron as HyBO,

pH of 7.0-8.5 after 4 hours
using Trisodium phosphate

Amendnment U
December 31, 1993
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TABLE 3.11A-1 (Cont’'d)
(Sheet 2 of 8)
ENVIRONMENTAL DATA
Annulus Environmental Data
Environmental Category A-3
(Post DBA)
Environmental Parameters Range and Duration
Temperature, °F Figure 3.11A-2
Pressure, psig atmospheric, continuous
Relative Humidity, % Saturated/Superheated
Steam/Air Mixture
| Radiation, 60 Yr. TID Rads Plus LOCA* 3 x 10° Gamma
4 x 10° Beta
Chemical Spray N/A

Containment Vessel Environmental Data
Environmental Category B

(Normal)
Environmental Parameters Range and Duration
Temperature, °F 60-110, continuous
Pressure, psig atmospheric, continuous
Relative Humidity, % 20-90, continuous
Radiation, 60 Yr. TID Rads® < 3 x 10° Gamma
Chemical Spray N/A

Amendment U
December 31,

1993
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TABLE 3.11A-1 (Cont’d)
(Sheet 3 of 8)

ENVIRONMENTAL DATA
Nuclear Annex/Subsphere Environmental Data
Environmental Category C
(Normal)

Environmental Parameters e r n
Temperature, °F 55-104, continuous
Pressure, psig atmospheric, continuous
Relative Humidity, % 20-90, continuous
Radiation, 60 Yr. TID Rads <1 x 10° Gamma Hydrogen

Recombiner Rms.
Subsphere

Pump Rms.,
EFW Pump Rms.,

Essential Chillers Rms.
Chemical Spray N/A

Nuclear Annex/Subsphere Environmental Data

Environmental Category C1
(Abnormal - Loss of HVAC)

Environmental Parameters Range and Duration
Temperature, °F 55-122

Pressure, psig atmospheric, continuous
Relative Humidity, % 20-90, continuous
Radiation, 60 Yr. TID Rads <1x10 Gamma, Hydrogen

Recombiner Rms.

Subsphere

<1 x 10° Gamma, Component
Cooling Pump Rms.,

EFW Pump Rms. and Essential
Chillers Rms.

N/A

Chemical Spray

Amendment I
December 21,

< 1.5 x 10° Gamma Reactor Bldg.

<1 x 10° Gamma Component Cooling

< 1.5 x 10° Gamma, Reactor Bldg.
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TABLE 3.11A-! (Cont’d)
(Sheet 4 of 8)

ENVIRONMENTAL DATA
lear e ir ntal
Environmental Category D
{LOCA/MSLB)
Environmental Parameters Range and Duration
Temperature, °F 55-104
Pressure, psig atmospheric, continuous
Relative Humidity, % 20-90, Limited to 8 hours
outside normal range of
Category C.
Radiation, 60 Yr. TID Rads' plus LOCA* < 3 x 10° Gamma Hydrogen®

Recombiner Rms.

< 2.1 x 10" Gamma Reactor Bldg.
Subsphere (assumes streaming from
inside containment)

<1 x 10° Gamma Component Cooling
Pump Rms., EFW Pump Rms.,
Essential Chillers Rms.

< 5 x 10° Gamma (ESF/Annulus Bld.

filler cubicles)
Chemical Spray N/A

echanical ipmen
Environmental Category E

(Normal)
Environmental Parameters Range and Duration
Temperature, °F 104, continuous
Pressure, psig atmospheric, continuous
Relative Humidity, % 20-100, continuous
Radiation, 60 Yr. TID Rads < 10° Gamma
Chemical Spray N/A

Amendment U
December 31, 1993
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TABLE 3.11A-1 (Cont’d)
(Sheet 5 of 8)

ENVIRONMENTAL DATA

Spent Fuel Pool Area Environmental Data

Environmental Parameters

Temperature, °F

Pressure, psig

Relative Humidity, %
Radiation, 60 Yr. TID Rads
Chemical Spray

Environmental Category F

Range and Duration

40-104, continuous
atmospheric, continuous
20-100, continuous

< 10° Gamma

N/A

Spent Fuel Pool Area Environmental Data

Environmental Parameters

Temperature, °F

Pressure, psig

Relative Humidity, %
Radiation, 60 Yr. TID Rads'
Chemical Spray

Environmental Category 6
(LOCA/MSLB)

Range and Duration

40-104, continuous
atmospheric, continuous
20-100, continuous

< 10° Gamma

N/A

rgency Diesel Generator Areas Environmental Data

vironmental Parameter

Temperature, °F

Pressure, psig

Relative Humidity, %
Radiation, 60 Yr. TID Rad
Chemical Spray

Environmental Category H

Range and Duration

40-120, continuous
atmospheric, continuous
20-100, continuous

< 10° Gamma

N/A

Amendment T
November 15,

1993
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TABLE 3.11A-1 (Cont’d)
(Sheet 6 of 8)

ENVIRONMENTAL DATA
r jesel r ir D
Environmental Category I
(LOCA/MSLB)
nyironmen r rs Range and Duration
Temperature, °F 125, continuous
Pressure, psig atmospheric, continuous
Relative Humidity, % 20-100, continuous
Radiation, 60 Yr. TID Rads' < 10° Gamma
Chemical Spray N/A
ontrol Ro viro nviro tal
e
(Normal /DBA)
Environmental Parameters Range a urati
Temperature, °F 73-78, continuous
Pressure, psig atmospheric, continuous
Relative Humidity, % 20-60, continuous
Radiation, 60 Yr. TID Rads < 10° Gamma
Chemical Spray N/A

Control Area Battery Rooms Environmental Data

Environmental Category P

(Normal)
Temperature, °F 77, continuous
Pressure, psig atmospheric, continuous
Relative Humidity, % 20-100, continuous
Radiation, 60 Yr. TID Rads < 10° Gamma
Chemical Spray N/A

Other Control Areas Environmental Data
Environmental Category K

(Normal)
Environmental Parameters Range and Duration
Temperature, °F 85, continuous
Pressure, psig atmospheric, continuous
Relative Humidity, % 20-100, continuous
Radiation, 60 Yr. TID Rads < 10* Gamma
Chemical Spray N/A

Amendment T
November 15,

1993
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TABLE 3.11A-1 (Cont’'d)
(Sheet 7 of 8)

ENVIRONMENTAL DATA
Maji onmental
Environmental Category L
(Normal)
Environmental Parameters Range and Duration
Temperature, °F 40-115, continuous
Pressure, psig atmospheric, continuous
Relative Humidity, % 20-190, continuous
Radiation, 60 Yr. TID Rads < 107 Gamma
Chemical Spray N/A
Main v s vir 1 _Dat
Environmental Category M
(MSLB)
Environmental Parameters Range and Duration
Temperature, °F 300 max
Pressure, psig 10
Relative Humidity, % 100, _continuous
Radiation, 60 Yr. TID Rads' < 10° Gamma
Chemical Spray N/A
ervice Structure/Component Cooling Water

Heat ggchgnger Structure Environmental Data

Environmental Category N

(Normal)
Environmental Parameters Range and Duration
Temperature, °“F 40-104, continuous
Pressure, psig atmospheric, continuous
Relative Humidity, % 20-100, continuous
Radiation, 60 Yr. TID Rads N/A
Chemical Spray N/A

Anmendment 0
June 30, 1993
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TABLE 3.11A-1 (Cont’d)
(Sheet 8 of 8)
ENVIRONMENTAL DATA
Station Service Water Pump Structure/Component Looling Water
Heat Exchanger St.ucture Environmental Data
Environmental Category 0
(LOCA/MSLB)
Environmental Parameters Range and Duration
Temperature, °F 125, continuous
Pressure, psig atmospheric, continuous
Relative Humidity, % 20-100, continuous
Radiation, 60 Yr. TID Rads' N/A
Chemical Spray N/A

NOTES:

1.

Accident condition gamma radiation dose includes the normal external
gamma dose plus that external dose due to the limiting DBA since these
are total integrated dose values. The component design dose is the sum
of internal (if applicable) plus external radiation doses.

Environment as used in this Table is defined as those conditions
surrounding equipment. Equipment specifications take into consideration
both the environment and those process conditions internal to the
equipment.

Outside the biological shield.

The post-LOCA radiation environment in this region will vary depeirding on
whether or not emergency core cooling operates within its design basis.
[f emergency core cooling operates as designed, there will he little core
damage and a conservative estimate of the radiological release would be
100% of the core gap activity. If emergency core cooling is assumed to
fail in the short-term but is restored to operation resulting in an
"arrested core damage" scenario (to be consistent with the "substantial”
core melt accident postulated to satisfy 10 CFR 100), the radiological
release is assumed to be 100% of the core gap activity as well as the
early in-vessel core release as discussed in Draft NUREG-1465.

Table 3.11A-1 assumes an arrested core melt scenario integrated over six
months and is intended to provide an upper bound radiation environment
for the region.

Post-LOCA radiation environment in the Hydrogen Recombiner Cubicle is
based on the guidance provided in Regulatory Guide 1.7.

Amendment U
December 31, 1993
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APPENDIX 3.11B

IDENTIFICATION, LOCATION AND
ENVIRONMENTAL CONDITIONS OF EQUIPMENT

ABSTRACT

Appendix 3.11B presents in tabular form the identification of
equipment which will be environmentally gqualified, the plant
location of that equipment, and the worst-case environmental
conditions associated with the region in which the equipment is

located. The location within the SAR where the equipment is
discussed is also listed.

Amendment U
3.11B~1 December 31, 1993



System

Safety Injection
Shutdown Cooling
Containment Spray

Emergency Feedwater

Emergency Feedwater

Emergency Feadwater

Emergency Feedwater

Safety Injection

Safety Injection

Safety Injection

Refer to last page of this table for footnote definitions.

TABLE 3.11B1

{Sheet 1 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of
Operation for
Basis Accident’

LOCA MSLB
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term

Specified Environmental®
Conditions and Location

D, Subsphere
0, “ubsphere
D, Subsphere
D, Subsphere

D, Subsphere

D, Subsphere

D, Subsphere

A-1, A-2, Containment

A-1, A-2, Containment

A-1, A-2, Containment

Equipment and Components’

Safety Injection Pump and Motor
Shutdown Cooling Pump and Motor
Containment Spray Pump and Motor

Motor-Driven Emergency Feedwater
Pump 1 and Motor

Motor-Driven Emergency Feedwater
Pump 2 and Mator

Steam-Driven Emergency Feedwater
Pump 1 and Motor

Steam-Driven Emergency Feedwater
Pump 2 and Motor

Si 332, Gicbe Valve and Actuator,
Hot Leg Check Valve Leakage
Isolation

S! 322, Globe Valve and Actuator,
Hot Leg Check Yalve Leakage
tsolation

S| 670, Giobe Valve and Actuator,
IRWST Return Isolation, CIV

Amendment U - 12/31/93

Discussed in
Section

8.3.2.23
§4.7.2.2
65221
1049221

10498221

10.498.2.2.2

1049222

6.3.2.2.5

6.3.2.2.5

6.3.2.25



TABLE 3.11B-1 (Cont'd)
{Sheet 2 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS

Raquired Duration of

Operation for
Design Basis Accident '
Specified Environmental’ Discussed in
| System LOCA MSLB Conditions and Location  Eguipment and Components”’ Section

Safety Injection Varies Varies A-1, A-2, Containment Si 808, Globe Valve and Actuator, 6.3.2.2.2
SIT Vent

Safety Injection Varies Varies A-1, A-2, Containment St 606, Globe Valve and Actuator, 6.3.2.2.2
SIT Vent

Safety Injection Varies Varies A-1, A-2, Containment S| 807, Globe Valve and Actuator, 6.3.2.2.2
SIT Vent

Safety Injection Varies Varies A-1, A-2, Containment Sl 605, Globe Valve and Actuator, 6.3.2.2.2
SIT Vent

Safety Injection Short-Term Short-Term A-1, A-2, Containment St 641, Globe Valve and Actuator, 6.3.2.2.2
SIT Fill/Drain

Safety Injection Varies Varies A-1, A-2, Containment Sl 643, Globe Valve and Actuator, 6.3.2.2.2
SIT Vent

Safety Injection Short-Term Short-Term A-1, A-2, Containment St 644, Gate Valve and Actuator, SIT 63222
Isolation

Safety Injection Short-Term Short-Term A-1, A-2, Containment St 614, Gate Valve and Actuator, SIT  6.3.2.2.2
Isolation

Safety Injection Short-Term Short-Term D, Subsphere S! 304, Gate Valve and Actuator, 6.3.2.25
IRWST lIsolation, CiVv

Safety injection Short-Term Short-Term D, Subsphere Sl 305, Gate Vaive and Actuator, 6.3.2.25
IRWST Isolation, CIV

Safety Injection Short-Term Short-Term D, Subsphere Sl 308, Gate Valve and Actuator, 8.3.2.25
IRWST Isolation, CiV

Satety Injection Short-Term Short-Term D, Subsphere S! 309, Gate Valve and Actuator, 6.3.2.2.5%
IRWST lIsolation, CIV

Safety Injection Short-Term Short-Term D, Subsphere 51 6286, Globe Valve and Actuator, SI 6.3.2.2.3
Isolation, CIV

Safety Injection Short-Term Short-Term D, Subsphere S! 646, Giobe Valve and Actuator, S| 6.3.2.2.3
Isolation, CIV

Amendment U - 12/31/93



System
Safaty Injection

Safety Injaction
Safety Injection
Safety Injection
Safety Injaction
Safety Injection
Safety Injection
Safety injection
Safety Injection
Safety Injection
Safety Injection
Safety Injection
Safety Injection

Safety injection

TABLE 3.11B-1 (Cont'd}

{Sheet 3 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of

Operation for
Design Basis Accident’
LOCA MSLB
Short-Term Short-Term
Short-Term Short-Term
Varies Varias
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Varies Varies
Short-Term Short-Term
Varies Varies
Varies Varies
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term

Specified Environmental®
Conditicns and Location
A-1, A-2, Containment
A-1, A-2, Containment
A-1, A-2, Containment
A-1, A-2, Containment
D. Subsphere

D, Subsphere

A-1, A-2, Containment
A-1, A-2, Containment
A-1, A-2, Containment
D, Subsphere

D, Subsphere

D, Subsphere

A-1, A-2, Containment

A-1, A-2, Containment

t and C nents’
Si 648, Globe Valve and Actuator,
Check Valve Leakage Line isolation
Sl 621, Giobe Valve and Actuator,
SIT Fiti/Drain
51 623, Globe Valve and Actuator,
SIT Vent
Si 624, Gate Valve and Actuator, SIT
Isolation
Sl 331, Globe Vaive and Actuator,
Hot Leg Injection Isolation, CIV
Si 321, Globe Valve and Actuator,
Hot Leg Injection Isolation, CIV
St 628, Globe Valve and Actuator,
Check Valve Leakage Line Isolation
S| 633, Globe Vaive and Actuator,
SIT Vent
S| 634, Gate Vaive and Actuator, SIT
isolation
S1 602, Globe Valve and
Actuator, Throttie, CIV
S| 603, Gicbe Valve and Actuator,
Throttle, CiV
S 636, Globe Valve and Actuator, Si
Isolation, CIV
Si 638, Globe Valve and Actuator,
Check Valve Leakage Line Isolation
St 611, Globe Valve and Actuator,
SIT Fill/Drain

Amendment U - 12/31/93

Discussed in
Section
63225
63222
6.3.2.2.2
6.3.2.2.2
8.3.2.2.5
6.3.2.25
8.3.2.25
86.3.2.2.2
6.3.2.2.2
63.225
63.225
$3.223

6.3.2.2.5

6.3.222



System
Safety Injection

Safety Injection
Safety Injection
In-Containment Water Storage
In-Containment Water Storage
In-Containment Water Storage
in-Containment Water Storage
In-Containment Water Storage
in-Containment Water Storage
Safety injection
Safety Injection
Safety injaction
Safety Injection

Safety .njection

TABLE 3.11B-1 (Cont'd)

{Sheet 4 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of
Operation for
Design Basis Accident’

LOCA
Varies

Short-Term
Short-Term
Varies
Varies
Varies
Varies
Varies
Varies
Short-Term
Short-Term
Short-Term
Varies

Varies

MSLB
Varies

Short-Term
Short-Term
Varies
Varies
Varies
Varies
Varies
Varies
Short-Term
Short-Term
Short-Term
Varies

Varies

Specified Environmental’
Conditions and Location
A-1, A-2, Containment
D. Subsphere

A-1, A-2, Containment
A-1, A-2, Containment
A-1, A-2, Containment
A-1, A-2, Containment
A-1, A-2, Containment
A-1, A-2, Containment
A-1, A-2, Containment
A-1, A-2, Containment
D, Subsphere

D, Subsphere

D, Subsphere

D, Subsphere

Equipment and Components’
SI 813, Globe Valve and Actuator,
SIT Vent

S! 816, Globe Valve and Actuator, Si

isolation, CiV

S! 631, Globe Valve and Actuator,
SIT Fill/Drain

S1 390, Gate Valve and Actuator,
Holdup Volume Spillway

St 391, Gate Vaive and Actuator,
Holdup Volume Spillway

SI 392, Gate Valve and Actuator,
Holdup Volume Spillway

Si 393, Gate Valve and Actuator,
Holdup Volume Spillway

Sl 394, Gate Valve and Actuator,
Reactor Cavity Spillway

Si 395, Gate Valve and Actuator,
Reactor Cavity Spillvray

St 618, Globe Valve and Actuator,
Check Valve Leakage Line Isolation

SI 302, Gate Valve and Actuator, Si

Miniflow Return to IRWST, CIV

S1 303, Gate Valve and Actuator, S|

Miniflow Return to IRWST, Civ

SI 603, Gate Valve and Actuator, Hot

Leg Injection

5! 604, Gate Valve and Actuator, Hot

Leg Injection

Amendment U - 12/31/93

Discussed in
Section
6.3.2.2.2
6.3.2.23
6.3.2.2.2
6.8.2.2.3
6.8.223
6.8.2.2.3
6.8.2.2.3
6.8.2.2.3
6.8.2.2.3
63225
6.3.2.25
6.3.2.25

6.3.2.25

8.3.2.2.5



System
Safety Injection

Safety Injection

Shutdown Cooling

Shutdown Cooling
Shutdown Cooling
Shutdown Cooling
Shutdown Cooling
Shutdown Cooling
Shutdown Cooling
Shutdown Cooling
Shutdown Cooling
Shutdown Cooling

Shutdown Cooling

TABLE 3.11B-1 {Cont'd}

{Sheet 5 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of
Operation for
Design Basis Accident'

LOCA
Short-Term

Short-Term

Short-Term

Short-Term
Short-Term
Short-Term
Short-Term
Short-Term
Short-Term
Short-Term
Short-Term
Short-Term

Varies

MSLB
Short-Term

Short-Term

Short-Term

Short-Term
Short-Term
Short-Term
Short-Term
Short-Term
Short-Term
Short-Term
Short-Term
Short-Term

Varies

Specified Environmental®
Conditions and Location
D, Subsphere

D. Subsphere

D, Subsphere

£, Subsphere
A-1, A-2, Containment
A-1, A-2, Containment
A-1, A-2, Containment
A-1, A-2, Containment
D, Subsphere
D, Subsphere
D, Subsphere
D, Subsphere

D, Subsphere

and nts’

St 300, Gate Valve and Actuator,
CS/ISCS IRWST Recirc Line isolation,
Civ

S| 301, Gate Valve and Actuator,
CS/SCS IRWST Recwrc Line isolation,
Civ

S1 600, Gicbe Valve and Actuator,
SCS Train 2 Discharge Isolation, CIV

S1 601, Globe Valve and Actuator,
SCS Tran 1 Discharge Isoclation, CIV

Sl 651, Gate Valve and Actuator,
SCS Suction Isolation, CIV
St 652, Gate Valve and Actuator,
SCS Suction Isolation, CIV
Si 653, Gate Valve and Actuator,
SCS Suction Isolation, CIV
Si 654, Gats Vaive and Actuator,
SCS Suction !solation, CIV

St 655, Gate Valve and Actuator,
SCS Suction isolation, CIV

S1 856, Gate Vaive and Actuator,
SCS Suction isolation, CIV

Si 691, Globe Valve and Actuator,
SCS Warm- Up Line lsolation

St 890, Globe Valve and Actuator,
SCS Warm-Up Line Isolation

Si 311, Giobe Valve and Actuator,
SDCHX Flow Control

Amendment U - 12/31/93

Discussed in

6.3.2.2.5

63225

54726

54726

54:.7.2.3

54723

54723

54.7.23

54726

54726

54726

547286

54726



System
Shutdown Cogcling

Shutdown Cocling
Shutdown Cooling

Containment Spray

Containment Spray

Chemical and Volume Control
Chemical and Volume Controi
Chemical and Volume Control
Chemical and Volume Control
Chemical and Volume Control
Chemical and Volume Control
Chemical and Volume Controt

Chemical and Volume Control

TABLE 3.11B-1 (Cont'd)

(Sheet 6 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of

Operation for
Design Basis Accident’
LOCA MSLB
Varies Varies
Varies Varies
Varies Varies
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Ter
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term

Specified Environmentai®
D, Subsphere :

D, Subsphere

D, Subsphere

D, Subsphere

D, Subsphere

D, Subsphere

D, Subsphere

A-1, A-2, Containment
A-1. A-2, Containment
A-1, A-2, Containment
A-1, A-2, Containment
A-1, A-2, Containment

D, Subsphere

Equipment and Components’

S! 310, Globe Valve and Actuator,
SDCHX Flow Control

St 313, Giobe Valve and Actuator,
SDCHX Bypass Flow Control

Sl 312, Globe Valve and Actuator,
SDCHX Bypass Flow Control

Si 671, Gate Valve and Actuator,
Containment Spray Header Isolation,
Ccv

Si 872, Gate Valve and Actuator,
Containment Spray Header Isolation,
civ

CH 255, Gicbe Valve and Actuator,
Seal Injection CIV

CH 505, Globe Valve and Actuator,
RCP Bleed-off, Civ

CH 506, Globe Valve and Actuator,
RCP Bleed-off, CIv

CH 515, Globe Valve and Actuator,
Letdown Isolation

CH 516, Globe Valve and Actuator,
Letdown isolation

CH 575, Giobe Valve and Actuator,
Letdown isolation, CiV

CH 580, Globa Valve and Actuator,
RADT Suctien isolation, CIV

CH 561, Globe Valve and Actuator,
RDT Suction Isolation, CIV

Amendment U - 12/31/93

Discussed in
Section
547286
54726
547.26

8.5.2.2.3.1
6.5.2.2.3.1

9.3.4
934
934
934
934
934
934

934



System
Chemical and Volume Control

Chemical and Volume Control
Chemical and Volume Control
Chemical and Volume Control

Safety Depressurization
Satfety Depressurization

Safety Depressurization
Safety Depressurization

Safety Depressurization
Satety Depressurization
Safety Depressurization
Safety Depressurization
Safety Depressurization
Safety Depressurization
Safety Depressurization
Safety Depressurization
Safety Depressurization
Safety Depressurization
Emergency Feedwater

Emergency Feedwater

Emergency Feedwater

TABLE 3.11B-1 (Cont’d)

(Sheet 7 of 21}

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of

Operation for
Design Basis Accident '
Loca MSLB
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Varies Varies
Varies Varies
Varies Varies
Vares Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies

Specified Environmental’
W
D, Subsphere
D, Subsphere
D, Subsphere

A-1, A-2, Containment
A-1, A-2, Containment

A-1, A-2, Containment
1, A-2, Containment

4

-1, A-2, Containment
1, A-2, Containment
-1, A-2, Containment
-1, A-2, Containment
1, A-2, Containment
1, A-2, Containment
1, A-2, Containment
-1, A-2, Containment
-1, A-2, Containment
-1, A-2, Containment

OPOPPP>P 3>
:
i

Equipment and Components’

CH 580, Globe Valve and Actuator,

RMW Supply to RDT Isolation, CIV

CH 523, Globe Vaive and Actuator,

Letdown isolation

CH 524, Globe Valve and Actuator,

Charging Line isolation, CIV

CH-508, Gate Valve and Actuator,
CVCS Makeup tc IRWST, CIV

RC 408, Gate Valve and Actuator

RC 406, Globe/Angle Valve and
Actuator

RC 409, Gate Valve and Actuator

RC 407, Globe/Angle Valve and
Actuator

RC 410, Globe Valve and Actuator
RC 411, Globe Vaive and Actuator
RC 412, Globe Vaive and Actuator
RC 413, Globe Valve and Actuator
RC 414, Globe Valve and Actuator
RC 415, Globe Valve and Actuator
RC 4186, Giobe Valve and Actuator
RC 417, Globe Valve and Actuator
RC 418, Globe Vaive and Actuator
RC 419, Globe Valve and Actuator
EF 100, Gate Valve and Actuator

EF 101, Gate Valve and Actuator

EF 102, Gate Valve and Actuator

Amendment U - 12/31/93

Discussad in

Section
934

934
934
934

6.7.2.2.1
6.7.2.21

6.7.2.21
8.7.222

67222
6.7.2.2.2
6.7.2.2.2
6.7.2.2.2
6.7.2.2.2
8.7.2.2.2
6.7.2.2.2
6.7.2.2.2
6.7.2.22
6.7.2.2.2
1049.2.25
10.49.2.25
10.49225



stem
Emergency Feedwater
Emergency Feedwater
Emergency Feadwater
Emergency Feedwater
Emergency Feedwater
Emergency Feedwater
Emergency Feedwater
Emergency Feedwater
Emergency Feedwater
Emergency Feedwaier
Emergency Feedwater
Component Cocling Water
Component Cooling Water
Compenent Cooling Water
Component Cooling Water
Component Cooling Water
Component Cooling Water
Component Cooling Water
Component Cooling Water
Component Cooling Water
Component Cooling Water
Component Cooling Water
Component Cooling Water
Component Cooling Water
Component Ceoling Water
Component Cooling Water

TABLE 3.118-1 (Cont'd)

{Sheet 8 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of

Operation for
Design Basis Accident’
LOCA mMsis
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies

Specified Environmental’

Conditions and Location
D, Subsphere

D, Subsphere

D, Subsphere

D, Subsphere

D, Subsphere

D, Subsphere

D, Subsphere

D, Subsphere

D, Subsphere

D, Subsphere

D, Subsphere

D, Nuclear Annex

D, Nuclear Annex

D, Nuclear Annex

D, Nuclear Annex

0O, CCW Hx Structure
0. CCW Hx Structure
D, Nuclear Annex

D, Nuclear Annax

0O, CCW Hx Structure
0O, CCW Hx Structure
0O, CCW Hx Structure
O, CCW Hx Structure
D, Subsphere

D, Subsphere

D, Subsphere

E ant and ts

EF 103, Gate Valve and Actuator
EF 104, Globe Valve and Actuator
EF 105, Giobe Valve and Actuator
EF 106, Globe Vailve and Actuator
EF 107, Globe Valve and Actuator
EF 108, Gate Valve and Actuator
EF 109, Gate Valve and Actuator
EF 110, Gate Valve and Actuator
EF 111, Gate Valve and Actuator
EF 112, Gate Valve and Actuator
EF 113, Gate Vaive and Actuator

CCWS Pump 1A and Motor
CCWS Pump 1B and Motor
CCWS Pump 2A and Motor
CCWS Pump 2B and Motor
CC 100, Throttle Valve and

Actuator

CC 101, Throttle Valve and Actuator
CC 102, Butterfly Valve and Actuator
CC 103, Butterfly Valve and Actuator
CC 108, Butterfly Valve and Actuator
CC 107, Butterfly Valve and Actuator
CC 108, Butterfly Valve and Actuator
CC 109, Butterfly Valve and Actuator

CC 110, Throttle Valve and

Actuator

CC 111, Butterfly Vaive and Actuator
CC 112, Throttle Valve and Actuator

Amendment U
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Discussed in
Section
10492325
10492256
1049225
1049225
1049225
1049225
1049.225
1049225
1049.2.25
1049225
1048225
9.2.2.2.1.
92221
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8.2.2.2.1.
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TABLE 3.118-1 (Cont'd)
{Shest 9 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of

Operation for
Design Basis Accident’
Specified Environmental’ Discussed in
System LocA MSLB Conditions and Location  Equipment and Components’ Section
Component Cooling Water Varies Varies D, Subsphere CC 113, Butterfly Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Short-Term Short-Term D, Nuclear Annex CC 122, Butterfly Valve and Actuator 9.2.2.2.1 9
Component Cooling Water Varies Varies D, Subsphere CC 114, Butterfly Vaive and Actuator 9.2.2.2.19
Component Cooling Water Varies Varies D, Subsphere CC 130, Butterfly Valve and 922219
Actuator, CIV
Compenent Cooling Water Varies Varies A-1, A-2, Containment CC 131, Butteifly Vaive and 922219
Actuator, CIV
Component Cooling Water Varies Varies A-1, A-2, Containment CC 1386, Butterfly Valve and 922219
Actuator, CiV
Component Cooling Water Varies Varies D, Subsphere CC 137, Butterfly Valve and 89.2221.9
Actuater, CIV
Component Cooling Water Varies Varies D, Subsphere CC 240, Butterfiy Valve and 9.22219
Actuator, CIV
Component Cooling Water Varies Varies A-1, A-2, Containment CC 241, Butterfly Valve and 922219
Actuator, CIV
Component Cooling Water Varies Varies A-1, A-2, Containment CC 242, Butterfly Vaive and 9.2221.9
Actuator, CIV
Component Cooling Water Varies Varies D, Subsphere CC 243, Butterfly Valve and 9.2.2.2.1.9
Actuator, CIV
Component Cocling Water Short-Term Short-Term 0, CCW Hx Structure CC 200, Throttle Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Short-Term Short-Term 0O, CCW Hx Structure CC 201, Throttle Vaive and Actuator 9.2.2.2.1.9
Component Cooling Water Short-Term Short-Term D, Nuclear Annex CC 202, Butterfly Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Short-Term Short-Term D, Nuclear Annex CC 203, Butterfiy Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Varies Varies 0, CCW Hx Structure CC 208, Butterfly Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Varies Varies O, CCW Hx Structure CC 207, Butterfly Valve and Actuator 9.2221.9
Component Cooling Water Varies Varnes 0, CCW Hx Structure CC 208, Butterfly Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Varies Varies 0, CCW Hx Structure CC 209, Butterfly Valve and Actuator 9.2.2.2.1.9

Amendment U
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System

Component Cooling Water
Component Cooling Water
Component Cooling Water
Component Cooling Water
Component Cooling Water
Component Cooling Water
Component Cooling Water

Component Cooling Water
Component Cooling Water
Component Cooling Water

Station Service Water
Station Service Water
Station Service Water
Station Service Water
Station Service Water
Station Service Water
Statien Service Water
Station Service Water
Station Service Water
Station Service Water
Station Service Water
Station Service Water
Station Service Water

TABLE 3.11B-1 {Cont'd)

{Sheet 10 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL COMDITIONS

Required Duration of

Operation for
Design Basis Accident’
LOCA MsiLB
Varies Varies
Varies Varies
Short-Term Short-Term
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Continuous Continuous
Continuous Continuous
Continuocus Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Varies Varies
Varies Varies
Varies Varies
Varies Vanes
Varies Varies

Specified Environimantal®

Conditions and Location
D, Subsphere

D, Subsphere

D. Nuclear Annes

D, Subsphere

D, Subsphere

D, Subsphere

D, Subsphere

A-1, A-2, Containment
A-1, A-2, Containment
D, Subsphere

0, SSW Pump Structure
O, SSW Pump Structure
0O, SSW Pump Structure
O, SSW Pump Structure
O, SSW Pump Structure
0, SSW Pump Structure
0, SSW Pump Structure
O, SSW Pump Structure
0, SSW Pump Structure
0O, SSW Pump Structure
0O, SSW Pump Structure
0, SSW Pump Structure
0, SSW Pump Structure

Equipment and Components’

CC 210, Throttle Valve and Actuator
CC 211, Butterfly Vaive and Actuator
CC 222, Butterfly Valve and Actuator
CC 212, Throttle Valve and Actuator
CC 213, Butterfly Valve and Actuator
CC 214, Butterfly Valve and Actuator

CC 230, Butterfly Valve and

Actuator, CIV

CC 231, Butterfly Valve and

Actuator, CiV

CC 236, Butterfly Valve and

Actuator, CIV

CC 237, Butterfiy Valve and

Actuator, CIV

SSWS Pump 1A and Motor
SSWS Pump 1B and Motor
SSWS Pump 2A and Motor
SSWS Pump 2B and Motor

SSWS Strainer 1A and Motor
SSWS Strainer 18 and Motor
SSWS Strainer 2A and Motor
SSWS Strainer 1B and Motor
SW 100, Plug Vaive and Actuator
SW 101, Plug Valve and Actuator
SW 102, Plug Valve and Actuator
SW 103, Plug Valve and Actuator
SW 104, Plug Valve and Actuator

Amendment U

- 12/31/33
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8.2.2.2.1.9
9.422N9
9.22.2.1.9
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9.22.2.
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System
Station Sarvice Water

Station Service Water
Station Service Water
Station Service Water
Station Service Water
Station Service Water
Station Service Water
Station Service Water

Station Service Water
Station Service Water
Station Servica Water

Station Service Water
Station Service Water
Station Service Water
Station Service Water
Station Service Water
Station Service Water
Station Service Water
Station Service Water
Station Service Water
Station Service Water
Station Service Water
Station Service Water

TABLE 3.11B-1 (Cont’d)

{Sheet 11 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of

Operation for
Basis Accident’
LOCA MsLe
Varies Varies
Varies Vanes
Vanes Varies
Varies Varies
Varies Varies
Varies Varies
Varies Vanes
Varies Varies
Varies Varies
Varies Varties
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varies
Varies Varnes
Varies Varies

Specified Environmental’
Conditions and Location

0, SSW Pump Structure
O, SSW Pump Structure
0O, SSW Pump Structure
0O, SSW Pump Structure
O, SSW Pump Structure
0O, SSW Pump Structure
O, SSW Pump Structure
0O, SSW Pump Structure

0, SSW Pump Structure
G, SSW Pump Structure
0, SSW Pump Structure

0O, SSW Pump Structure
O, SSW Pump Structure
O, SSW Pump Structure
0, SSW Pump Structure
0O, SSW Pump Structure
O, SSW Pump Structure
0, SSW Pump Structure
0O, SSW Pump Structure
0, SSW Pump Structure
0, SSW Pump Structure
O, SSW Pump Structure
O, SSW Pump Structure

Equipment and Components’

SW 105, Plug Valve and Actuator
SW 106, Plug Valve and Actuator
SW 107, Plug Valve and Actuator
SW 108, Plug Vaive and Actuator
SW 109, Plug Vaive and Actuator
SW 110, Plug Valve and Actuator
SW 111, Plug Valve and Actuator

SW 120, Butterfly Vaive and
Actuator

SW 121, Butterfly Valve and
Actuator

SW 122, Butterfiy Valve and
Actuator

SW 123, Buttertiy Valve and
Actuator

SW 200, Plug Valve and Actuator
SW 201, Plug Valve and Actuator
SW 202, Plug Valve and Actuator
SW 203, Plug Vaive and Actuator
SW 204, Plug Valve and Actuator
SW 205, Plug Valve and Actuator
SW 206, Plug Valve and Actuator
SW 207, Plug Valve and Actuator
SW 208, Plug Valve and Actuator
SW 209, Plug Valve and Actuator
SW 210, Plug Valve and Actuator
SW 211, Plug Valve and Actuator

Amendment U
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Discussed in
Saction

921218
921218
9.21218
9.2.1.2.18
9.2.1.2.18
921218
9.21218
9.21.218
9.21.2.18
9.21.218
9.21.2.18
9.21.218
921218
921218
921218
921218
921218
9.21.2.18
9.21.218
9.21.218
921218
9.2.1.218
921218



TABLE 2.11B-1 (Cont'd)
{Sheet 12 of 21}

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENYAL CONDITIONS

Required Duration of

System
Station Service Water

Station Service Water
Station Service Water
Station Service Water

Essential Chilled Water
Essential Chilled Water
Essential Chilled Water
Essential Chilled Water
Diesel Gen. Fuel Oi!
Diesel Gen. Fue! Oil
Diesel Gen. Fuel Ou
Diesel Gen. Fuel Ol

Diesel Gen. Cooling Water
Diesel Gen. Cooling Water
Diesel Gen. Cooling Water
Diese! Gen. Cooling Water
Diesel Gen. Cooling Water
Diesel Gen. Starting Air
Diesel Gen. Starting Air
Diesel Gen. Lube Oil
Diesel Gen. Lube Oil
Diesel Gen. Lube Oil

Operation for
Design Basis Accident’
Specified Environmental®
LOCA MSLB Conditions and Location  Equipment and Components’
Varies Varies O, SSW Pump Structure  SW 220, Butterfly Valve and
Actuator
Varies Varies O, SSW Pump Structure  SW 221, Butterfly Valve and
Actuator
Varies Varies O, SSW Pump Structure  SW 222, Butterfly Valve and
Actuator
Varies Varies O, SSW Pump Structure  SW 223, Butterfly Valve and
Actuator
Continuous Continuous D, Nuclear Annex ECW Refrigaration Unit
Continuous Continuous D, Nuclear Annex ECW Refrigeration Unit
Continuous Continuous D, Nuclear Annex ECW Circulation Pump and Motor
Centinuous Continuous D, Nuclear Annex ECW Circulation Pump and Motor
Continuous Continuous I, Diese! Building Engine-Driven Fuel Oii Pumnp
Continuous Continuous I, Diesel Building Engine-Driven Fuel Oii Pump
Continuous Continuous I, Diesel Building Fuel Oil Booster Pump and Motor
Continucus Continuous I, Diasel Building Fuel Oil Booster Pump and Motor
Continuous Continuous I, Diesel Building DGCW Circulation Pump
Continuous Continuous I, Diesel Building DGCW Circulation Pump
Continuous Continuous f, Diese! Building DGCW Keep Warm Pump and Motor
Continuous Continuous I, Diesel Building DGCW Keep Warm Pump and Motor
Varnies Varies i, Diese! Building 3-Way Thermostatic Control Valve
Varies Varies I, Diesel Building Compressor and Motor
Continuous Continuous I, Diesel Building Filter/Dryer Unit
Continuous Continuous I, Diese! Building Engine Driven Lube Oif Pump
Varies Varies 1, Diesel Building Pretube Oil Pump and Motor
Varies Varies I, Diese! Building Lube Oil Sump Tank Heater

Amendment U - 12/31/93

Discussed in
Section
9.21.21.8

921218
921218
9.21.21.8

9.2.9.2.1
9.29.21
9.29.21
9.29.21
95421
9.5.4.2.1
9.5.4.2.1
9.54.2.1
9.5.5.2.2
955.2.2
95522
955.2.2
955.2.2
95622
956.2.2
95721
9.5.7.2.2
8.5.7.2.2



System
Equip. & Floor Drainage

Equip. & Floor Dramnage
Equip. & Floor Drainage
Equip. & Floor Drainage

Equip. & Floor Drainage
Equip. & Floor Drainage

Equip. & Floor Drainage

Equip. & Floor Drainage

Equip. & Floor Drainage

Equip. & Floor Drainage

Equip. & Floor Drainage

Fuel Bldg. Ventilation

Fuel Bidg. Ventilation
Fuel Bldg. Ventilation
Subsphera Bldg. Vent.

TABLE 3.11B-1 (Cont’d)

(Sheet 13 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND

WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of

Operation for
Design Basis Accident'
LOCA MSLB
Varies Varies
Varies Varies
Vanes Varies
Varies Varies
Varies Varies
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Continuous Continuous
Continuous Continuous
Varies Varies
Continuous Continuous

Spaecified Environmentat?
Conditions and Location
D, Subsphere
0, Subsphere
D, Subsphere
D, Subsphere

I, Diesel Building
A-1, A-2, Containment

D, Subsphere

A-1, A-2, Containment

D. Subsphere

A-1, A-2, Containment

D, Subsphere

G, Fuel Building

G, Fuel Building
G. Fuel Building
D, Nuciear Annex

Equipment and Components’
Reactor Bldg. Subsphere Sump Pump,
A

Reactor Bldg. Subsphere Sump Pump,
B

Reactor Bidg. Subsphere Sump Pump,
C

Reactor Bidg. Subsphere Sump Pump,

D

Diese! Generator Bidg. Sump Pump
Centatvment Sump Pump Discharge
Line, CIV, Grte Valve and Actuator
Containment Sump Pump Discharge
Line CIV, Ga!= Valve and Actuator
Containment Vent. Unit Condensate
Drain Headar CIV, Gate Vaive and
Actuator

Containment Vent. Unit Condensate
Drain Header CIV, Gate Valve and
Actuator

Reactor Drain Tank Gas Space To
GWMS CIV, Globe Valve and
Actuator

Reactor Drain Tank Gas Space To
GWMS CiV, Globe Valve and
Actuator

Exhaust System Filter Train W/ Elec.
Heater

Exhaust System Fan and Motor
Exhaust System Damper

Exhaust Fan and Motor

Amendment U - 12/31/93

Discussed in

Section
9.3.3.2.2

9.3.3.2.2

93322

985959
9.3.3.2.1

9.3.3.2.

8.3.3.2.1

9.3.3.2.1

9422

9422
9422
945



System

Subsphere Bidg. Vent.
Subsphers Bldg. Vent.
Subsphere Bldg. Vent.
Control Complex Vent.
Control Compiex Vent.
Control Complex Vent
Diesel Bldg. Vent.
Diesel Bidg. Vent.
Diesel Bidg. Vent.
Diese! Bldg. Vent.
Diesel Bldg. Vent
Annulus Vent.

Annulus Vent,

Annulus Vent.

Station Serv. Wtr. Vent.
Station Serv. Wtr. Vent.
Main Steam

Main Steam
Main Steam
Main Steam
Main Steam

Main Steam

TABLE 3.11B-1 (Cont'd)

{Sheet 14 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of

Operation for
Dasign Basis Accident'
LOCA MSLB
Continuous Continuous
Continuous Continuous
Varies Varies
Continuous Continuous
Continuous Continuous
Varies Varies
Continucus Continuous
Varies Varies
Continuous Continuous
Varies Varies
Varies Varies
Continuous Continuous
Continuous Continuous
Varies Varies
Continuous Continuous
Varies Varies
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Shori-Term
Short-Term Shoit-Term

Specified Environmentai’
Conditions and Location
D, Nuciear Annex

D, Nuclear Annex

D, Subsphere

J, Control Building

J, Control Building

J, Control Building

I, Diesel Building

I, Diesel Building

I, Diesel Building

I, Diesel Buillding

|, Diesel Building

D, Nuclear Annex

D, Nuclear Annex

D, Nuclear Annex

0O, SSW Pump Structure
O, SSW Pump Structure
M, Main Steam Valve
House

M, Main Steam Vaive
House

M, Main Steam Valve
House

M, Main Steam Valve
House

M, Main Steam Vaive
House

M. Main Steam Valve
House

Equipment and Components’
Heating and Cooling Coil
Exhaust System Filter Train
Ventilation Damper

Air Handling Unit

Battery Room Exhaust Fan
Ventilation Damper

Exhaust Fan and Motor
Electric Heater

Exhaust Fan and Motor
Intake Ventilation Dampers
Exhaust Ventilation Dampers
Filter Train W/ Elec. Heater
Exhaust Fan and Motor
Ventilation Damper

Supply Fan and Motor
Dampers

SG 140, Main Steam !solation Valve
and Actuator

SG 141, Main Steam !solation Vaive
and Actuator

SG 150, Main Steam Isolation Valve
and Actuator

SG 151, Main Steam Isolation Valve
and Actuator

SG 188, Main Steam Isolation Valve
Bypass Valve and Actuator, CiV

SG 189, Main Steam Isolation Valve
Bypass Valve and Actuator, CiV
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Discussed in
Section
8945

945

945

9.4

941

941

944

944

944

944

944
6.2.3.2
8.2.3.2
6.2.3.2
948
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10.3.2.3.2.1

10.3.2.3.2.1
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10.3.2.3.21

10.3.2.3.21
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TABLE 3.118-1 (Cont'd}

{Sheet 15 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS

Requirad Duration of
Operation for
Design Basis Accident'

System
Main Steam

Main Steam

Main Steam

Main Steam

Main Steam

Main Steam

Main Feedwater

Main Feedwater

Main Feedwater

Main Steam

Main Steam

Main Steam

Main Steam

Main Feedwater

Main Feedwater

LOCA
Short-Term

Short-Term
Intermittent
Intermittent
Intermittent
Intermittent
Short-Term
Short-Term
Short-Term
Varias
Varies
Varies
Varies
Short-Term

Short-Term

MSLB
Short-Term

Short-Term
Intermittent
Intermittent
intermittent
intermittent
Short-Term
Short-Term
Short-Term
Varies
Vares
Varies
Varies
Short-Term

Short-Term

Specified Environmental®

Conditions and Location

M, Main Steam Valve
House
M, Main Steam Valve
House
M, Main Steam Valve
House
M, Main Steam Vaive
House
M, Main Steam Valve
House
M, Main Steam Valve
House
M, Main Steam Valve
House
M, Main Steam Valve
House
M, Main Steam Valve
House
M, Main Steam Valve
House
M. Main Steam Valve
House
M, Main Steam Valve
House
M, Main Steam Valve
House
M, Main Steam Vaive
House
M, Main Steam Vaive
House

Equipment and Components’

SG 182, Main Steam Isolation Valve

Bypass Valve and Actuator, CiV

SG 183, Main Steam Isolation Valve

Bypass Valve and Actuator, CIV
SG 178, ADV and Actuator

SG 179, ADV and Actuator
SG 184, ADV and Actuator
SG 185, ADV and Actuator

SG 132, Main Feedwater isolation
Valve and Actuator

SG 174, Main Feedwater Isolation
Valve and Actuator

SG 137, Main Feedwater isolation
Valve and Actuator

SG 105, ADV Isolation Valve and
Actuator

SG 106, ADV Isolation Valve and
Actuator

SG 107, ADV Isolation Valve and
Actuator

SG 108, ADV Isolation Valve and
Actuator

SG 177, Main Feadwater Isolation
Valve and Actuator

SG 172, Main Feadwater Isolation
Valve and Actuator

Amendment U - 12/31/93

Discussed in
Section
10.3.2.3.2.1
10.3.2.3.2.11
10.3.2.3.2.3
10.3.2.3.2.3
10.3.2.3.2.3
10.3.2.3.2.3
104727
104.7.27
104.7.2.7
10.3.2.3.2.3
10.3.2.3.2.3
10.3.2.3.2.3
10.3.2.3.2.3

10.4.7.2.7

104.7.2.7



System
Main Feedwater

Main Feedwater
Main Feedwater

Spent Fuel Pooi Cooiling

Combustible Gas Control
Combustible Gas Control
Combustible Gas Control

Combustible Gas Control

Combustible Gas Control

Combustible Gas Control

Combustible Gas Control

Comtustible Gas Control

Breathing Air
Station Air
Instrument Air

TABLE 3.11B-1 (Cont'd)

(Sheet 16 of 21!

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of
Operation for
Design Basis Accident’

LOCA
Short-Term

Short-Term
Short-Term
Continuous
Continuous

Continuous
Short-Term

Short-Term

Short-Term

Short-Term

Short-Term

Short-Term

Short-Term
Short-Term
Short-Term

MSLB
Short-Term

Short-Term
Short-Term
Continuous
N/A

N/A
N/A

N/A

N/A

N/A

N/A

N/A

Short-Term
Short-Term
Short-Term

Specified Environmental’
Conditions and Location
M, Main Steam Valve
House

M, Main Steam Valve
House

M, Main Steam Valve
House

D, Subsphere

D, Nuclear Annex

D, Nuclear Annex
A-1, A-2, Containment

D. Subsphere

A-1, A-2, Containmeant

D, Subsphere

D, Subsphere

D, Subsphere

D. Subsphere
D, Subsphere
D, Subsphere

Discussed in
Equipment and Components’ Section
SG 130, Main Feedwater Isolation 104.7.2.7
Valve and Actuator
SG 175, Main Feedwater isolation 10.4.7.2.7
Valve and Actuator
SG 135, Main Feedwater Isclation 10.4.7.2.7
Valve and Actuator
Pump and Motor 9.1.3.1.1
Hydregen Recombiner 8.25.2.1%
Hydrogen Analyzer 8.252.1.2
Div | Hydrogen Recombiner Suction 6.252.1
From Containment, CIV, Globe Valve
and Actuator
Div | Hydrogen Recombiner Suction 6.2.5.2.1
From Containment, CIV, Globe Valve
and Actuator
Div It Hydrogen Recombiner Suction 6.2521
From Containment, CIV, Globe Valve
and Actuator
Div It Hydrogen Recembiner Suction 62521
From Containment, CiV, Globe Valve
and Actuator
Div | Hydrogen Recombiner Discharge 6.2.5.2.1
To Containment, CiV, Globe Valve
and Actuator
Div I Hydrogen Recombiner 62521
Discharge To Containment, CIV,
Globe Vaive and Actuator
Diaphragm Valve and Actuator, CIV 8.3.123
Gate Valve and Actuator, CIV 9.3.1.2.2
Diaphragm Vaive and Actuator, CIV 85.3.1.2.%
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System

Containment Cooling & Vent.

Containment Cooling & Vent.

Containment Cooling & Vent.

Centainment Cooling & Vent.

Containment Cooling & Vent.

Containment Cooling & Vent.

Containment Cooling & Vent.

Containment Cooling & Vent.

Centainment Cooling & Vent.

Containment Cooling & Vent.

TABLE 3.11B-1 (Cont'd)

{Sheet 17 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL COND!TIONS

Required Duration of

Operation for
Design Basis Accident'

LOCA MSLB

Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term

Specified Environmental’
Conditions and Location

A-1, A-2, Containment

A-3, Annulus

A-1, A-2, Containment

A-3, Annulus

A-1, A-2, Containment

A-3, Annulus

A-1, A-2, Containment

A-3, Annulus

A-3, Annulus

A-1. A-2, Containment

Equipment and Components’

High Volume Cont. Purge System
Supply #1 CIV, Butterfly Valve and
Actuator

High Volume Cont. Purge System
Supply #1 CIV, Buttertly Vaive and
Actuator

High Volume Cont. Purge System
Supply #2 CIV, Butterfly Valve
Actuator

High Volume Cont. Purge System
Supply #2 CIV, Butterfly Vaive
Actuator

High Volume Cont. Purge System
Exhaust #1 CiV, Buttarfly Valve and
Actuator

High Volume Cont. Purge System
Exhaust #1 CIV, Butterfly Valve and
Actuator

High Volume Cont. Purge System
Exhaust #2 CIV, Butterfly Valve and
Actuator

High Volume Cont. Purge System
Exhaust #2 ClV, Butterfly Valve and
Actuator

Low Volume Cont. Purge System
Supply CiV, Butterfly Valve and
Actuator

Low Volume Cont. Purge System
Supply CIV, Buttertly Valve and
Actuator
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946

946

946

9.46

948

946

8546

946

946

9486



System
Containment Cooling & Vent.

Process Sampling

Process Sampiing

Process Sampling
Process Sampling

Process Sampling

Process Sampling

Process Sampling

Process Sampling

Process Sampling

Process Sampling

TABLE 3.11B-1 {Cont'd)

(Sheet 18 of 21}

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of

Operation for
Design Basis Accident'

LocAa MSLB

Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Continuous Continuous
Continuous Continuous
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Continuous Continuous

Specified Environmental®
Conditions and Location
A-3, Annulus

A-1, A-2, Containment

D, Subsphere

A-1, A-2, Containment
D, Subsphere

A-1, A-2, Containment

A-1, A-2, Containment

A-1, A-2, Containment

D, Subsphere

D, Subsphere

A-1, A-2, Containment

Equipment and Components’

tow Volume Cont. Purge System
Exhaust CIV, Butterfly Valve and
Actuator

SS 205, Pressurizer Steam Space
Sampling Line CiV, Giobe Valve and
Actuator

SS 202, Pressurizer Steam Space
Sampling Line CIV, Giocbe Valve and
Actuator

SS 203, Hot Leg 1 Sample Line CIV,
Globe and Actuator

SS 200, Hot Leg 1 Sample Line CivV,
Globe and Actuator

SS 210, Holdup Volume Line 1
Sample Line CIV, Globe Valve and
Actuator

SS 211, Holdup Volume Line 2
Sample Line CIV, Globe Yalve and
Actuator

5S 204, Pressurizer Surge Line
Sample Line CIV, Globe Valve and
Actuator

SS 201, Pressurizer Surge Line
Sample Line CIV, Globe Valve and
Actuator

SS 208, Holdup Volume Combined
Sample Line CIV, Globe Vaive and
Actuator

SC-204, Steam Generator 1 Sample
Line From Cold Leg CIV, Giobe Valve
and Actuator
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9486

9.3.2

8.3.2

9.3.2

9.3.2

8932

9.3.2

532

9.3.2
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System
Process Sampling

Process Sampling

Process Sampling

Process Sampling

Process Sampling

Process Sampling

Process Sampling

Process Sampling

Process Sampling

Process Sampling

TABLE 3.118-1 (Cont'd}

(Sheet 19 of 21;

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of

Operation for
Design Basis Accident'

LOCA MsLB

Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous

Specified Environmental®
Conditions and Location
D, Subsphere

A-1, A-2, Containn nt

D, Subsphere

A-1, A-2, Containment

D, Subsphere

A-1, A-2, Containment

D, Subsphere

A-1, A-2, Containment

D. Subsphere

A1, A-2, Containment

Equipment and Components’
SC-219, Steam Generator 1 Sample
Line From Cold Leg CIV, Globe Vaive
and Actuator

SC-211, Steam Generator 1 Sample
Line From Hot Leg CIV, Gilobe Vaive
and Actuator

SC-228, Steam Generator 1 Sample
Line From Hot Leg CiV, Globe Valve
ard Actuator

SC-220, Steam Generator 1 Sample
Line From Downcomer CIV, Globe
Valve and Actuator

SC-221, Steam Generator 1 Sample
Line From Downcomer CIV, Globe
Valve and Actuator

SC-222, Steam Generator 2 Sample
Line From Cold Leg CIV, Gicbe Vaive
and Actuator

SC-223, Steam Generator 2 Sampie
Line From Cold Leg CiV, Globa Valve
and Actustor

SC-224, Steam Generator 2 Sampie
Line From Hot Leg CIV, Gicbe Valve
and Actuator

SC-225, Steam Generator 2 Sample
Line From Hot Leg C!V, Globe Valve
and Actuator

SC-226, Steam Generator 2 Sample
Line From Downcomer CIV, Gicbe
Valve and Actuator
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9.3.2
932
93.2
9.3.2
9.3.2
93.2
932
9.3.2
9.3.2
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System
Process Sampling

Process Sampling

Process Sampling

Process Sampling

Process Sampling

Fire Protection

Fire Protection

Normal Chilled Water

Normal Chilled Water

Norma! Chilled Water

TABLE 3.11B-1 (Cont'd)

(Sheet 20 oi 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of

Operation for
Design Basis Accident’

LOCA MSLB

Continuous Continuous
Continuous Continuous
Centinuous Continuous
Continuous Continuous
Continuous Continuous
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term
Short-Term Short-Term

Spaecified Environmental®
Conditions and Location
D, Sulsphere

A-1, A-2, Containment

D, Subsphere

A-1, A-2, Containment

D, Subsphere

D, Subsphere

D, Subsphere

D, Subsphere

D. Subsphere

A-1, A-2, Contanment

Equipment end Components’
SC-227, Steam Generator 2 Sample
Line From Downcomer CIV, Globe
Valve and Actuator

Steam Generator 1 Combined
Blowdown CIV, Gate Vaive and
Actuator

Steam Generator 1 Combined
Blowdown CIV, Gata Valve and
Actuator

Steam Generator 2 Combined
Blowdown CIV, Gate Valve and
Actuator

Steam Generator 2 Combined
Biowdown CiV, Gate Valve and
Actuator

Fire Protection Water Supply to
Containment CIV, Gate Vaive and
Actuator

Fire Protection Water Supply to
Containment CIV, Gate Valve and
Actuator

NCWS Supply To Cont. Vent. Units
and CEDM Units CIV, Butterfly Valve
and Actuator

NCWS Return From Cont. Vent. Units

and CEDM Units CiV, Butterfly Valve
and Actuator

NCWS Returrs From Cont. Vent. Units

and CEDM Units C!V, Butterfiy Valve
and Actuator
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TABLE 3.11B-1 (Cont’'d)
{Sheet 21 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CO%DITIONS

Required Duration of
Operation for

Design Basis Accident'

Specified Environimentai? Discussed in
System LOCA Msig Conditions and Location  Equipment and Components’ Section
Radiation Maonitorning Short-Term Short-Term A-1, A-2, Containment Cont. Radiation Monitor {inlet) CIV, 115
Globe Valve and Actuator
Radiation Monitoring Short-Term Short-Term D, Subsphere Cont. Radiation Monitor {inlet) CiV, 115
Globe Valve and Actuator
Radiation Monitoring Short Term Short-Term A-1, A-2, Containment Cont. Radiation Monitor {Qutlet} CIV, 1156
Globe Valve and Actuator
Radiation Monitoring Short-Term Short-Term D. Subsphere Cont. Radiation Monitor (Qutlet) CiV, 115
Globe Valve and Actuator
Demineralized Water Makeup Short-Term Short-Term D, Subsphere CIV, Gate Valve and Actuator 923
Compressed Gas Short-Term Short-Term D. Subsphere Nitrogen Supply To SiTs and RDT 95.10
CIV, Globe Vaive and Actuator
Reactor Coolant Short-Term Short-Term A-1, A-2, Containment RCP Oil Filt Line CIV, Gate Valve and
Actuator
Reactor Coolant Short-Term Short-Term D, Subsphere RCP Qil Fill Line CIV, Gate Valve and
Actuator
1. Definitions:
Continuous - Component is required to operate throughout the design basis accident without interruption (i.e., up to six months).
Short-term - Component is required to operate one time during the design basis accident li.e., approximately a few seconds up to a
few hours depending on the component and depending on the event).
intermittent - Component 1s capable of operating throughout the design basis accident {i.e., up to six months), starting and stopping
on an as-needed basis.
Varies - Component is capable of operating throughout the design basis accident {up to six months! depending on the situation,

but it 1s not needed if something else can perform the same task.

2. Radiation environmental gualfication requirements for individual cemponents are developed as discussed in Secticn 3.11 6.
Table 3.11A-1 provides the worst case upper bound radiation envirenment in the region where the component is located.

3. Electrical equipment listed in this Table will be qualified in accordance with the electrical equipment environmerital qualification
guidelines as stated in Section 3.11.2.
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Component

Fressurizer

Pressurizer
RCP
Pressurizer

RCS. T/IC

RCS, T/H

RCP

RCP

NI Satety
N! Safety
CEDM

St Tank

TABLE 3.118B-2

{Sheet 1 of 8)

INSTRUMENTATION, iIDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL CONDITIONS !’

Parsmeter

Pressure

Pressure
Pressure
Level

Temperature

Temperature

Speed

Speed

Power Channel
Power Channe!

Pasition
Indication

Pressure

Module

Transmitter

Transmitter
Transmitter
Transmitter

Element

Element

Sensor & Cable

Transmitter

Detector
Preamp

Reed Switch &
Cable

Transmitter

Designation

PT-102
A BCD

PT-103, 104, 105, 106
PT-180A, 1908

LT-110A, 110B

TE- 112, 122 CA, CB, CC, CD

TE 112, 122 HA, HB, HC, HD

SE-113, 123, 133, 143
A. B C.D

ST-113, 123, 133, 143
A, B C D

ChntA, B, C, D
Chnl A, B, C, D
CEDM 1-397

PT-311, 321, 331, 341

Locetien ~  Normat

C8/ss

CB/SS
CB/SS
CB/SS
cB/PS

CB/PS

CB/PS

CB/SS

CB/MS
RBS
CB/MS

CB/SS

Environment (1) (2)

Accident
B Al A2
B A1 A2
B A-1, A2
B A1, A2
B A1, A2
NOTE (10}
8 A1, A2
NOTE {10}
B NOTE (8)
8 NOTE (8)
B A-2
L D
B A-2
B A-1.A-2
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St Tank

SG 1

SG 2

SG1

SG 2

SG aP

IRWST
IRWST
EFWST 1
EFWST 2
EFW

EFW

cCw

CCwW

CcS
Containment

Containment
Containment
Containment
SIS

SDC

Parameter
Level

Level
Level
Pressure
Pressure

Pressure
Ditferential

Level
Temperature
Level

Level

Flow
Pressure
Flow
Temperature
Pressure
Pressure

Pressure
Pressure
Temperature
Flow

Pressure

1€ 7 3.118-2 (Cont'd)

(Shee. 2 of 8)

Module

Transmitter
Transmitter
Transmutter
Transmtter
Transmitter
Transmitter

Transmitter
Eiement

Transmutter
Transmitter
Transmitter
Transmitter
Transmutter
Eiement

Transmutter
Transmmutter

Transmutter
Display
Elerment
Transmitter

Transmitter

Designation Location Norms!

LT-211, 321, CB/SS B

331, 241

LT-1113, 1114 CB/SS B

A B C D

LT-1123, 1124 CB/SS 8

A.B,C.D

PT-1013 CB/SS B

A, B C D

PT-1023 CB/SS 8

A,.B.C.D

PDT-115, 12t A, CB/SS 8

B,.C,D

LT-350, 351 cB 8

TE-350. 351 cs B

Chnl A, C NA C

Chni B, D NA L

Chnl A, B, C, D RBS C

Chni A,B.C, D RBS C
CCW Hx N

- CCW Hx N

PT-338, 348 RBS C

PT-351, NA C

A.B.C D

PT-352, A, B NA C

PR-351, 352 CR/MCB J
cB B

FT-311, 321, RBS &

331, 341

PT-302, 308 RBS G

INSTRUMENTATION, IDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL CONDITIONS''

Environment (1] (2}

Amendment U

Accident
A1 A2

A1, A2
A1, A2
AAT A2
A, A2
A-1, A2

Al A2
A1, A2

COoO0QQUOOO

“ O

A, A2

- 12131193



TABLE 3.118B-2 {(Cont'd)
{Sheet 3 of 8)

INSTRUMENTATION, IDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL CONDITIONS''

Environment (1) (2}

Component Parameter Module Designation Location Normal Accident
SDC Fiow Transmitter FT-3086, 307 RBS C D
SDC Temperature Element TE-300, 301 RBS C 8]
SDCHX Temperature Eiement TE-305, 302 RBS C D
Containment Spray HX Temperature Element TE-303x, 303y RBS C D
Containment Spray Flow Transmitter FT-338, 348 RBS C D
Pump
Hot Leg Injection Flow Transmitter FT-390, 391 RBS Cc D
Core Exit Temperature Sensor Chni A, B CB/MS, 19 B'® , A-2
Thermocouple'®®
Heated Junction Temperature/ Sensor Chnl A, B CB/MS 8" A1, A2
Thermocouple'® Level
Pressurizer Level Display LR-110 CR/MCB J J
SDC Temperature Display TR-300, 301 CR/MCB J J
RCS, TH Temperature Display TR-112HA CR/MCB J J
122HA
RCP Pressure Display PR-190A, B CR/MCB J Jd
Steam Generator Pressure Display PR-10135, CRMCB J J
1023A
Steam Generator Level Display LR-1113A, CR/MCB J J
1123A
PPS Bistable Trip Processor Chnl A, B, C,D CR/PPSCC 3 J
PPE Interface Test Processor ChnlA, 8,C, D CR/PPSCC J J
PPS Coincidence Logic Processor Chnl A, B, C, D CR/PPSCC J J
PPS Nuclear Instrumentation Pane! Chnl A B, C, D CR/APC J J
PPS ESFAS Initiation Relay Module Chni A,B,C,D CR/PPSCC J J
PPS RPS initiation Relay Module Chnl A, B, C, D CR/PPSCC J J
ESF CCS Division Cabinet Chnl A, B, C, D CR/ECCSC 4 J
ESF-CCS Loop Controller Enclosure Chni A, B, C,D NA/RBS/ C/EMH DA
DGB

Amendment U - 12/31/93



INSTRUMENTATION, IDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL CONDITIONS''

Component
ASPT

cPC

CcPC

CPC

CEAC
CEAC
CEAC
CPC/CEAC
CEDM
RCPSSSS
Main Control
cpPC
DIAS-N

DIAS-N

PPS

Reactor Trip System
PPS Channei

APC

APS

Remote Shutdown
NI Safety

Master Transfer

DIAS-P
PAMI
HJITCS Heater Controlier

Parameter
Output

10

ccu

Test
Remote /O
0

cPU

Signal
Position Isolation
Signal
Paneis
Operator’s
Display/
Alarm
Processing
Operators
Circuit
Cabinet
Cabinet
Cabinet
Panel
Power Channel
Switches

Display
N/A
N/A

TABLE 3.11B-2 (Cont'd)

(Sheet & of 8}

Module

Isolator
Module
Memory
Panel
Multipiexaor
Module
Memaory
Isolator
Assembiy
Processor
Assembly
Module
Modules

Cabinets
Module
Breakers
Assembly
Assembly
Assembly
Assembly
Dispiay
Moduie

Module
Processor

Heater Controller
Chassis

Designation Location Normat
Chnl C, D CR/ICPCC J
Chni A, B, C,D  CRICPCC J
Chol A, B,C,D  CRICPCC J
Chit A,B,C.,D  CRICPCC J
Chot A, B8,C,D RBS c
Chnl 8, C CRIAPC J
Chnil B, C CRIAPC J
Chnl B, C CRIAPC J
Chit A, D CRIAPC J
Chnt A, B, C,D  CRIAPC J
ChniA,B,C.D CR J
Chni A,B,C,0  CR/MCB J
N/A CRMCB J
NI/A CR J
Chnl A,B,C,D CRMCB J
Chnl A,B,C.D NA C
Chol A,B,C,D  CR/PPSCC J
Chnl A,B,C.D CR J
Chnl X, Y CR J
Chnl A, 8,C,D  CR/RSP J
JR-O01A CRMCB J
Chni A, B,C.,D, CR J
X, ¥

N/A CR J
Chnl A, 8 CR J
Chal A B J

Environment (1} (2}

Amendment U
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ABBREVIATIONS
Component

APS
PLS
RCS
T/IC
TH
CEDM
IRWST
SDC
SCS
SDCHX
SG

St
ESFAS
CCws
cprC
cs
CEAC
RCPSSSS
DPS
PAMI
PPS
ESF-CCS
Nt

APC
RSPT
EFW
EFWST
HJTCS

TABLE 3.11B-2 (Cont'd)

(Sheet & of 8)

INSTRUMENTATION, IDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL CONDITIONS''

Alternate Protection System

Power Control System

Reactor Coolant System

Reactor iniet Pipe, Ticold)

Reactor Qutlet Pipe, T(hot)

Control Element Drive Mechanism
In-containment Refueling Water Storage Tank
Shutdown Cooiing

Safety Depressurizatio~ System

Shutdown Cooling :-=at L. ~hanger

Steam Generator

Safety Injection

Engineered Safety Features Actuation System
Component Cooling Water System

Core Protection Calculator

Containment Spray System

CEA Calculator

Reactor Coolant Pump Shaft Speed Sensing System
Data Processing System

Post-Accident Monitoring Instrumentation .
Plant Protection System

Engireered Safety Feature-Component Control System
Nuciear Instrumention

Auxihiary Process Cabinet

Reed Switch Position Transmitter

Emergency Feedwater

Emergency Feedwater Storage Tank

Heated Junction Thermocouples

Amendment U - 12/31/93



APC
PAC
cB
SSWPS
CR

Lo

CPCC

TABLE 3.118-2 (Cont'd)

{Sheet 7 of 8)

INSTRUMENTATION, IDENTIFICATION, LCCATION AND "WORST CASE ENVIRONMENTAL CONDITIONS "

Auxiliary Process Cabinet

PCS Auxiliary Cabinet

Containment Building

Station Service Water Pump Structure

Control Room or similar area with Class 1E Air Conditioning
Local

Main Control Board

Nuclear Annex

Diesel Generator Building

Core Protection Calculator Cabinet

RSP
PPSCC
RBS

MS

PS

SS

CCW Hx

ECCSC

Amendment U - 12/21/93



TABLE 3.118B-2 {Cont'd}
{Shest 8 of 8)

INSTRUMENTATION, IDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL CONDITIONS "'

NOTES

{n See Table 3.11A-1 for definition of environmental categories.
{2) Equipment located within a cabinet will be qualified allowing for temperature increase inside cabinet.
(3) Not used.

{4)  Not used.

{5} Ex-vessel Portion of the instrument.

{6) instrument Design life of 6 years.

(7) instrument Design life of 10 years.

{8} Not quatified for accident environment.

{9) There is one core exit thermocouple for each ICI assembly.
{10) Only Channels A and B are qualified for accident environment.

(11} Radiation environmentai qualification requirements for individuai components are developed as discussed in Section 3.11.6. Table 3.11A-1 provides the worst
case upper bound radiation environment in the region where the component is located.

Amendment U - 12/31/93



System

Channel Related Vital
Instrumentation Power &
Control 120 VAC & 125
vDC

125 VDC Battery
120 VAC Inverter

125 VDC Dist. Center
125 VDC Panelboard
120 VAC Dist. Center
125 VAC Panelboard
Manual Transfer Switch

Auto Static Transfer
Switch

Manual Bypass Switch

TABLE 3.118-3
{Sheet 1 of 5)

ELECTRICAL EQUIPMENT IDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL CONDITIONS
Required Duration of

Operation for
Design Basis Accident
Spacified Environmental

Loca MSLB Conditions & Location'  Equipment and Components  Remarks

Continuous Continuous P, Battery Room Enciosure & Components Channels A, B, C, D

Continuous Continuous P, Battery Room Battery One Per Channel (4)

Continuous Continuous P, Battery Room Enclosure & Components 128 VDC - 120VAC Static
Inv. One Per Channe! {4)

Continuous Continuous P, Battery Room Enclosure & Components One Per Channel {4)

Continuous Continuous P, Battery Room Enclosure & Components One Per Channel {4)

Continuous Continuous P, Battery Room Enclosure & Components One Per Channel {4)

Continuous Continuous P, Battery Room Enclosure & Components One Per Channel (4}

Contunuous Continuous P, Battery Room Enciosure & Components Bus Tie To Other Charger

Continuous Continuous P, Battery Room Enclosure & Components Bus Tie To Other Charger
Within The Div., 125 vDC
{4)

Continuous Continuous P, Battery Room Enciosure & Components 120 VAC Vital | & C Power

One Per Channel (4)

Amendment U - 12/31/83

Discussed in
Section

8.3.2.1.21

8.3.2.1.2.1.2
8321213

8321213
8.3.2.1.2.1.3
8321214
8.3.2.1.2.1.4
8321211
8321214

8321214



System
125 VDC Battery Charger

125 VDC Battery Charger
{Spare)

Division | & It Vital
Instrumentation Power &
Control 120 VAC & 125
vDC

125 VDC Battery
120 VAC inverter

125 VDC Charger

Manual Transfer Switch

TABLE 3.118-3 (Cont'a}

(Sheet 2 of 5)

ELECTRICAL EQUIPMENT IDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL CONDITIONS
Required Duration of

Operation for
Design Basis Accident

LOCA MSLB
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous

Spacifiad Environmental
Conditions and Location’

P. Battery Room

P, Battery Room

K, 1E Elect. Equip. Rooms

K, 1E Elect. Equip. Rooms

K. 1E Elect. Equip. Rooms
K, 1E Elect. Equip. Rooms

K, 1E Elect. Equp. Rooms

Eguipment & Components

Enclosure & Components

Enclosure & Components

Enclosure & Components

Battery

Enclosure & Components

Enclosure & Components

Encloswe & Components

Remarks

125 VDC Vital Bat.
Chargers One Per Channel
{4}

125 VDC Vitat Bat.
Chargers One Fer Channel
4)

Division | {Channels A & C}
Division #l {Channels B &
D)

Cne Per Division (2}

One Per Division (2) 125
VDC-120 VAC Static inv.

One Per Division {2}

One Per Division (2] Bus
Tie Between Div. { & #

Amendment U - 12/31/93

Discussed in
Section

8321211

8.3.2.1.2.11

8.3.2.1.2.1

832121

8321.2.1 and
8321213

8.32.1.2.1 and
8321211

8.3.2.1.2.1.1



System

Auto Static Transter
Switch

125 VDC Paneiboard

125 VDC Dist. Center

120 VAC Panetboard

120 VAC Dist. Center

Manual Bypass Switch

125 VDC Battery Charger
{Spare)

1E AC Power System
4160 VAC Aux. Power

TABLE 3.118-3 (Cont'd)

{Sheset 3 of 5)

ELECTRICAL EQUIPMENT IDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of
Operation for
Design Basis Accident
LOCA MSLB
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous

Specified Environmental

Conditions and Location'  Equipment & Components

Equip.

K, 1E Elect.

K, 1E Elect.

K, 1E Elect.

K, 1E Elect.

K. 1E Elect.

K, 1E Elect.
K, 1E Elect.

K, 1E Elect.

Equip.

Equip.

Equip.

Equip.

Equip.
Equip.

Equip.

Rooms

Rooms

Rooms

Rooms

Rooms

Rooms

Rooms

Enclosure & Components

Enclosure & Components

Enclosure & Components

Enclosure & Components

Enclosure & Components

Enclosure & Components
Enclosure & Components

Enciosure & Components

Remarks

One Per Division (2) Bus
Tie Between Div. | & i
One Per Division (2
One Per Division (2}
One Per Division (2)

One Per Division {2}

One Per Division {2)
One Per Division (2)

Two Switchgear

Assemblies Per Division (4)

Amendmemt U - 12/31/93

Discussed in
Section
8321253
832.1.2.1 and
8321213
832121 and
8321213
83.2.1.2.1 and
8321213
832.1.2.1 and
8.3.2.1.21
B321214
8.3.2.1.2.1 and
8321211
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System

41607480 VAC
Loadcenter

480 VAC Motor Control
Centers

4160/480 VAC
Transformer

Diese! Generator Control
Panel

Diesel Engine Control
Pane!

Diesel Generator Neutral
Grounding Cubicle

125 VDC Dist. Center

480 VAC Motor Control
Center

Diesel Room Sump Pump
Control Panel

TABLE 3.118-3 (Cont'd)

{Sheet 4 of 5)

ELECTRICAL EQUIPMENT IDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of

Operstion for
Design Basis Accident

LOCA MSLB
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continuous
Continuous Continucus
Continuous Continuous
Continuous Continuous

Spacified Emvlrmld’

Conditions and Location_

K, 1E Elect. Equp. Rooms
K, 1E Blect. Equip. Rooms
K, 1E Etect. Equip. Rooms
!, Diesel Building

i, Diesel Busiding

1, Diesel Building

I, Diese! Bulding
I, Diesel Building

1, Diesel Building

Egquipment & Components

Enclosure & Cornponents
Enclosure & Components
Enclosure & Components
Enciosure & Components
Enclosure & Components
Enclosure & Components

Enciosure & Components
Enclosure & Components

Enciosure & Compenents

Remarks

Two Loadcenters Per
Division (4}

Four MCCs Per Division {8)
Two Loadcenters Per
Division, {Standby)

One Per D/G {2

One Per DIG (2)

One Per DIG (2)

One Per D/G (2}
One Per DIG (2)

One Per B/G {2)

Amendment U - 12/31/93

Discussed in
Section
831122
831122
831122
83114
83114
83114
83.1.14
83114
959



TABLE 3.11B-3 {Cont’d}
(Sheet 5 of 5)

ELECTRICAL EQUIPMENT IDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of
Operation for
Design Basis Accident

Specified Environmental Discussed in
System LOCA MsSiB Conditions and Location’ Equipment & Components Remarks Section
Fuel Oil Pump Booster Continuous Continuous i, Diesei Building Enciosure & Compenents  One Per D/G (2) 954
Starter
Diesel Building HVAC Continuous Continucus !, Diesel Building Enciosure & Components One Per DIG (2) 944
Control Panels
Control Room HVAC Continuous Continuous J, Control Room Enclosure & Components One Per Train 2} 9411
Control Panels
Fue! Building HVAC Contiriuoiss Continuous G, Fuel Building Enclosure & Components One Per Train (2} 9421
Control Panels
480 VAC Motor Control Continuous Continuous 0O, SSW Pumgp Structure Enciosure & Components One Per Train (2) 8.3.1.1.2.2
Center
Distribution Panelboard Continuous Continuous O, SSW Pump Structure Enclesure & Components One Fer Train {2) 831122
Station Service Water Continuous Continuous 0, SSW Pump Structure Enclosure & Components One Per Train (2) 8481
Pump Structure HVAC
Controi Panels
Subsphere Ventilation Continuous Continuous D, Subsphere Enclosure & Components One Per Train (2) 9.4.3.1
Annulus Exhaust Continuous Continuous A-1, A-2, Annulus Enciosure & Components One Per Tran (2) 6.2.3
Battery Room HVAC Continuous Continuous J, Control Building Enclosure & Components Twao Per Train (4) 8411
Control Panels
Electrical Equipment Room  Continucus Continuous J, Control Building Enclosure & Components Two Per Train (4) 9411

HVAC Control Panels

Radiation environmental qualification requirements for individual comporents are developed as discussed in Section 3.11.6. Table 3.11A-1 provides the worst case upper

bound radiation environment in the region where the component is located.

Amendment U - 12/31/83
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CESSAR 2¥carion

TABLE 4.4-1
(Sheet 1 of 2)

THERMAL AND HYDRAULIC PARAMETERS
feactor Parameters system 0+ System 850 Materford-3
Core Average Characteristics at Full Power:
Total core hesat output, Mwt 3,914 3,800 3,390
Total core heat output, million Btu/h 13,360 12,970 11,570
Average fuel rod energy deposition 0.974 0.974 0.974 |
fraction ,
Hot fuel rod energy deposition fraction 0.971  0.87) 0.971 |
Primary system pressure, psia 2,250 2,250 2,250
Reactor inlet coolant temperature, °F 556 565 553
Reactor outlet coolant temperature, ‘f 615 b 6L 611
Core exit average coolant temperature, °F 617 623 613 |
Average core enthalpy rise, Btu/lbm 83 82 - 8o
Design minimum primary coolant flow 444 650 445,600 396,000
rate, gpm
Design maximum core bypass flow, % of 3.0 3.0 Sty 2. le
priviry 386,720
Design minimum core flow rate, gpm 431,300 432,200 666
Hy?rauHc diameter of nominal subchannel, 0.471 0.47] 0.471
n.
Core flow area, ft? 60.8 60.8 54.7
Core avg myss velocity, million 2.65 2.62 b 2.6Y
Ibm/h-ft 6.8
Core avg coalant velocity, ft/s 16.7 S 63 16.§5
Core avg fuel rod heat flux, Btu/h-ft? 183,300 184,800" 182,100 |
Total heat transfer area, ftl 70,960 68,320% 61,860 |

“Corrected values for System 80 design

Amendment Q
June 30, 1993
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-1 (Cont'd)
(Shaet 2 of 2)

—Ruactor Parameters system §0+ System 60 Waterford-3

Average fuel rod linear heat rate kiW/ft -g_—gt m -g—,g; |
94 .9

Power density, kiW/iter 98. 4 95.5
No. of active fue)l rods 56,876 54,764 49,580
Power Distribution Factors: k
Rod radial power factor 1.55 1.85 1.55
Nuclear power factor 2.28 . 2.28 2.28
Total heat flux factor o9 -5 3
Engineering Factors: 2.3Y &Y 234 |
Engineering heat flux factor 1.03 1.03 1.03
Engineering enthalpy rise factor 1.03 1.03 1.03
Pitch, Bowing, and Clad Diameter Enthalpy 1.05 1.05 1.08
Rise :
Engineering factor on linear heat rate 1.03 1,03 1.03

Characteristics of Rod and Channel with

Mintmum DNER: ¥29,100 Y32,700 &2¢,300

Maximum fuel rod heat flux, Btu/h-ft? 432200 43000 et
Maximum fuel rod linear heat rate, kW/ft - 12.7 12.5 |
U0, maximum steady state temperature, °F 3:?5?' 3,205% 3,180
Outlet temperature, °f 644 . 645 7% 642
Outlet enthalpy, Btu/lbm 684.3  687.1% 680
Minimum DNBR at nominal conditiens 2.00 1.98% 2.07 |

(CE~1 correlation)

“'Based on updated System BO flow distribution

Amendment Q
June 30, 1991
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CESSAR iriFicarion

Permitting no lcad to be carried over the loaded fuel racks
whose impact energy, if dropped from the operating
elevation, will exceed the impact energy of the postulated
dropped fuel handling tool or the combination of the dropped
fuel handling tool, fuel assembly, and any other handling
compeonent supported by the hoist cabling when lifting fuel
assemblies. The Technical Specification incorporates the
requirement that the impact energy of all loads carried over
the loaded fuel racks will not exceed this condition.

9.1.1.3.1.2 criticality Safety Assumptions

The following assumptions are made in evaluating criticality
safety:

k.

Under postulated conditions of complete flooding Dby
unborated water, the storage array is treated as a finite
array of assemblies having an infinite fuel length.

Under postulated conditions of envelopment by agueous foam
or mist, a range of foam or mist densities is examined to
ensure that che maximum reactivity of the array is
established. The foam or mist is assumed to be pure water.

The poisoning effects of rack struciure are neglected.
Prior calculations have shown this to be a conservative
assumption, where the degree of conservatism depends on the
exact rack structure design. It is alsc assumed that no

supplemental fixed poisons are utilized in the storage
array.

A concrete storage cavity is utilized for new fuel storage.
Two 11x11 rack modules are located in the cavity with cell
blockers installed in alternate cells to limit new fuel
storage to 121 fuel assemblies.

The criticality analyses for the new fuel racks assume a
close-fitting, 2-foot thick concrete reflector on all six
sides of the new fuel rack array. In actuality, the
concrete walls surrounding the new fuel racks are separated
from the racks by several inches, with the floor and
material above the fuel also several inches away from the
racks. A close fitting, thick concrete wall provides better
neutron reflection than both the reflector consisting of a
concrete wall separated from the array by several inches and
the reflector consisting of the actual materials above the
active fuel. Therefore, the configuration assumed for the
criticality analyses is conservative with respect to the
actual configuration of the new fuel rack array.

The rack is assumed to be filled to design capacity with
fuel assemblies.

Amendment S

9,1-5 September 30, 1993
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M. Designing the refueling machine and ipent fuel handling machine to
hold their loads during a safe shutdown earthquake or a loss of power \/’
condition ( See Section 9.1.4 ).




CESSAR tirificarion

E. Meeting regulatory positicns C.1 and C.2 of Regulatory Guide
1.29 and regulatory positions C.1 and C.6 of Regulatory
Guide 1.13, as these positions relate to the ability of the
components to withstand the effects of- earthquakes.

Examples of compliance are demonstrated by the assignment of
the various Seismic Categories to the building structures,
fuel handling equipment, and other ceomponents as noted in
Table 3.2-1 and the design of the equipment and components.
meeting these requirements. fuel handling egquipment that
poves over the reactor core and spent fuel racks is also
provided with seismic restraints to ensure that the
components do not become disengaged from their operating
rails and fall into the pool during a seismic event.

F. Meeting regulatory positions C.1, C.2 and C.3 of Regulatory
Guide 1.13, ANS 57.1/ANSI-N208, ANS 57.2/ANSI-N210, and
NUREG-0612 as they relate to radicactive release as a result
of fuel damage.

Examples of compliance are demonstrated by the design of the
fuel building which precludes novement of the spent fuel
cask handling hoist over the new and spent fuel storage
racks when they contain fuel assemblies, designation of load
paths for all heavy lifts, limiting the weight and lift
height of any lcad that is moved over the fuel racks such
that its impact energy, if dropped, will not exceed the
design impact energy of the fuel racks (See Section
9.1.2.3.1.1.G) or fuel pool, and ensuring that the life
height of the spent fuel shipping cask does not exceed 30
feet which limits the cask from being raised above the
operating floor elevation.

G. Permitting no lcad to be carried over the loaded fuel racks
whose impact energy, if dropped from the operating
elevation, will exceed the impact energy of the postulated
dropped fuel handling tool, fuel assembly, and any other
handling component supported by the hoist cabling when
lifting fuel assemblies. The Technical Specification
incorporates the requirement that the impact energy of all

loads carried over the loaded fuel racke will not exceed
this condition.

H. providing mechanical and electrical interlocks on the
nuclear annex overhead hoists to preclude movement of fuel
shipping containers or casks and other heavy loads from

being transported over the spent fuel poocl. (See Section
9.1.4.2.1.7)

9.1.2.3.1.2 Criticality Safety Assumptions ‘v

The following assumptions are made in evaluating criticality
safety:

A. No contrcl element assemblies (CEAs) are assumed to be
present in the fuel assemblies.

Amendment U
9.1-11 December 31, 1993



 ¢8 Designing the refueling machine and spent fucl handiing machine to
hold their loads during a safe shutdown earthquake or a loss of power v
condition ( See Section 9.1.4 ).
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9.4.1.2 8ystem Description

The main control room air-conditioning system consists of two
Divisions. Each Division has an outside air intake, louver,
tornade damper, dampers, iiltration unit, an air conditioning
unit with fan, ducting, instrumentation and controls. Each
redundant air conditioning unit consists of filter, safety-
related chilled water coil for heat removal, electric heating
coil and fan for air circulation. Each of the filtration units
consists of prefilter, electric heater, absolute (HEPA) filter,
carbon absorber, post filter (HEPA) and fan, along with ducts and
valves and related instrumentation. <cChilled water is supplied
from the Essential Chilled Water System.

During normal operation, return air from the control room is
mixed with a small antity of outside air for ventilation, is
filtered and conditioned in the control room air-conditioning
unit, and is delivered to the contrel room through lupfly
ductwork. Duct-mounted heating coils and humidification
equipment provide final adjustments to the control room
temperatures and humidity for maintaining normal comfort
conditions.

Each air inlet structure is provided with redundant radiation
monitoring devices and a smoke detector. The designated MCR
filtration units and ventilation fan start automatically on a
Satot{ Injection Actuation Signal (SIAS) or high radiation
signal. Upon failure of the designated filtration unit, the
redundant filtration wunit starts automatically. The MCR
filtration unit,filtere particulates and potential radioactive
iodines from of the return air, and delivers the
| filtered air to the inlet of the main air~conditioning unit.

Cond | 110w |
The Tock::i'.é.l‘;upport Center air-conditioning system consis s of
an air- 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 and the control
room to protect the TSC from the contaminants in the outside air
intakes. The TSC can be isclated from the Main Control Room by
using manual controls. The TSC is automatically isolated if
contrel room pressurization falls below its design value.

The TSC is provided with shielding protection from direct
radiation from an external radioactive cloud and internal
radiocactive sources. The combined effect of all radiation
protection measures is designed to be adequate to limit the
overall calculated radiation exposure to the personnel inside the
TSC to the reguirements of GDC 19. The computer room air-
conditioning system consists of two 100% air-conditioning units
and associated fans. Both the Technical Support Center and
cox;puicr room air-handling systems are non-safety and non-
seisnic.

Amendment U
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The balance of control complex air-conditioning systems consists

of two redundant air-conditioning units, each with roughing |
filters, safety-related chilled water cooling coils and fans
gerving Division I electrical rooms, Channel A and Channel C.

Two egual units are serving Division II Channel B and D. Eac o
Division will function with one of the redundant air M /"’3’»‘
units delivering filtered, conditioned air to the wvarious b
electrical equipment rooms including essential battery rooms. )
Chilled water is supplied from the Essential Chilled Water

System. Each Division also contains redundant battery rooms witn

fan operating continuously to maintain the hydrogen concentration

below two percent. Outlet ducts in battery rooms are located

near ceili=' for hydrogen control.

The Remote Shutdown Panel Room is located in the Division I area.
Normally this room is cocled by the 70’ Elevation Division I
Electrical Equipment Room Air handling Unit. For redundancy
oses, the Remote Shutdown Paral Room is also cooled by a
pDivision II- powered air handling unit which receives Division II
Safety-related Chilled Water. Conmol) s om ;,"

Return air from the varicus essential electrjcal equipment areas
is mixed with a rtion of outside air for ventilation, is
filtared and conditioned in the air 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 Cas. and
Sec. Group areas all are served by an individual air conditioning |
unit consisting of a centrifugal fan, non-safety related chilled
water coil and roughing filter. Two non-eeésential electrical and
CEDM control rooms are served by two 100% air conditioning units |
consisting of a centrifugal fan, non-safety related chilled water
coil and roughing filter. Each non-safety related electrical
room A/C unit also serves non-safety related battery rooms and
each of these battery rooms contains an exhaust fan operating
continuously to maintain the hydrogen concentration below two
parcent.

As shown on Figure 9.4-2 all of these areas can receive outside
air from the cleanest of two sources described for the control
room. The roof exhaust fan shown serving the break room,
personnel decon rooms, and shift assembly offices is actually
located at least 80 feet from the outside air intake.

9.4.1.3 Safaty Evaluation

The air-conditioning system serving the control room proper
consists of two completely redundant, independent, full-capacity
cooling systems. Each system is powered from independent, Class
1E power sources and headered on separate Essential Chilled Water

Systems.

Anendment U
9.4-7 December 31, 1993
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The safety-related and non-safety related battery rooms have
hydrogen detection devices to monitor hydrogen concentration.

Indication of high radioactivity and toxic gas at outside air |
intakes is provided in control room.

Each Control Room Intake is provided with redundant, Seismic
Catcgory I, Class 1E, safety related radiation monitors. The CR
air intake radiation monitors are located outside (upstream) of
the Main CR intake dampers so that they can continue to monitor
the air immediately outside the intakes to support the automatic
selection capability. Upon detection of high radiation at either
Contreol Room Intake or upon receipt of Bafety Injection
Actuation Signal (SIAS), component ol ogic will
automatically divert the control room air intake and
recirculation air flows to pass through the designated Control
Room Filtration Unit. Upon failure of the designated filtration
unit to start, the redundant filtration unit will start
automatically. At the same time, component control logic will
isoclate the Control Room Intake which has the greater radiation
level and block the isclation of the Control Room Intake which
has the lesssr radiation level. These automatic features ensure
that positive pressurization of the Control Reom is maintained by
uninterrupted pressu: ization air flow via the lesser contaminated
Control Room Intake. Also, automatic selection logic is provided
to continuously monitcr and compare the radiation levels at both
Control Room Intakes and effect Control Room Intake iesolation
damper realignments as needed so that the lesser contaminated
Control Room Intake supplies pressurization air to the Control
Roem, even if radiationpfovols change. In addition, component
control logic will ensure that the Control Room Intake isclation
damper with the lesser radiation 1level ig opened before the
Control Room Intake isolation damper with the greater radiation
level is closed. In the event of alignment failure, the operator
is alerted by a4 Control Room alarm so that manual actions may be

taken.
9.4.2 FUEL BUILDING VENTILATION SYSBTEM

$.4.2.1 Resign Basis

The Fuel Building Ventilation System is designed to:

A. Maintain a suitable environment for the operation,
maintenance, and testing of eguipment.

B. Maintain a suitable access and working environment for
personnel.

Amendment U
9.4~11 December 31, 1993



SENT BY:DE&S p 2-23-94 ¢ 9:25 DUKE ENGR & SRVS- 2032855203:# 5/ 7

‘:IE!‘!“"‘ aﬁﬂﬁﬂcxnon

All safety-related components of the mechanical equipment room
cooling systems are designed as Seismic Category I equipment, and
will remain functional following a design basis earthquake.
Intake and exhaust structures are protected from wind-generated
or tornado-generated missiles.

Redundant components of the safety-related mechanical equipnent
room cooling systems are physically separated and protected from
internally generated nissiles. When subjected to pipe break
effects, the components are not required to operate because the
served mechanical equipment is located in the same space as the

cool components., Therefore, & pipe break in the same
mechanical safety train is the only possible means of affecting
the cooling system. Yqu'irochfﬁ

The Subsphere Building essential KVAC exhaust filter trains are
shown in Figure 9.4~5. The HEPA filters are designed to limit

| the offsite dose within the : of 10 CFR 100. The dose
analysis for post accident releases from the subsphere only takes
credit for the HEPA filters in the filter train. No credit is
taken for the carbon adsorbers.

A differential pressure indicator controller located acroses the
charcoal adsorber modulates a damper downstream of the filter
train to maintain a constant eyster resistance as the filters
load up. This arrangement assures a constant system flow. High
and low differential pressure alarme provide indication of any

abnormality in flow rates.

All safety-related components in the subsphere ventilation system
are designed to permit in-service inspection.

Fresh air intakes are located in the control building duct shaft
and are protected against adverse environmental conditions high
winds, rain, snow, ice, etc.

The fresh air intakes for the Subsphere Building Ventilation
System are located at least 30 feet above grade elevation to
minimize intake of dust into the building. The fresh air intakes
are provided with tornado dampers.

9.4.5.4 Inspection and Testing Requirements

Performance characteristics of the Subsphere Building Ventilation
System will be verified through qualification testing of
components as follows:

A. The safety-related equipment, fans, dampers, coils and
d:gﬁwork will be designed and tested as outlined in
T e 90‘-5-

B. One of each type of safety-related cooling fan will also be
tested in accordance with AMCA.

Amendment U
9.4~-28B December 31, 1993
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e. Components of systems connected to compartments that are Corplies.
unheated during a postulated accident should be designed for ,
post-accident effects of both the lowest and highest predicted

temperatures.
2. System Design Criteria
a. ESF atmosphere cleanup systems designed and installed for Complies, except for
[ the purpose of mitigating accident doses shouid be Control Complex
redundant. The systems should consist of the following Veutilation System
sequential components: (1) demisters, (2) prefilters demisters are pot
(demisters may serve this function), (3) HEPA filters provided, Water
the adsorbers, (4) iodine adsorbers (impregnated activated droplets will not be
carbon or equivalent adsorbent such as metal zeolites), (5) entrained in the
HEPA filters aftcr the adsorbers, (6) ducts and valves, airstream. Humidity
(7) fans, and (8) related instrumentation. Heaters or cooling control is provided by
coils used in conjunction with heaters should be used when safety-related air-
the humidity is to be controlled before filtration. conditioning system
which has provisions
for both dehumidifying
and heating to maintain
relative j
below 60% . Heaters
1 Chray
b The redundant ESF atmosphare cleamup systems should be Complies. nit

phymlllyupnmdnothudnmetoomsymdounm
also cause damage to the second system. The generation of
nﬂuﬂufranhigh-prmmequipmcmmpmre,mﬂu
machinery failure or natural phenomena should be
considered in thv: dssign for separation and protection.

e All components ¢ an engineer-safety-feature atmosphere Complies.
c.!eampsyncnmmdbeduipnmda&imicmoryl
(see Regulatory Gu.de 1.29) if failure of a component would
lead to the release of significant quantities of fission
products to the worki* -, & cutdoor environments.

d. Uﬁwmmmdmplymhmbjeawpmm Not applicable. The
surges resulting from the posialated accident, the system systems are located
should be protected from such surges. Each component outside of the
ahouldbepmedwhhmchdevimuprummm containment and not
valves so that the overall system will perform its intended exposed 10 pressure
ﬁmiondudngmdam:rmepmueofdwpmmrge. surges.

Amendment U
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TABLE 9.4-1
{Sheet 1 of 18)
HYAC SYSTEM DISIGN PARAMETERS |
__Flow RatefUnit
Operational Mode
Area or Type Heat Lead Air Cool Water No Units Power

-—Location _ Mormal Essential _ Svstew Btu/hr -GN __eem X Capacity Supply _Equipment ‘"
Control Room X Heat /Coo] 300,000 6,000 70 2/100 460/120 Prefilter, 82
cocling :

cotl, fan,

heat ceil,
G,&OO humidifier :
Control Room 4 Filter = i - 2/100 460/120 Filter train -
and fan 3
Control Room X Cool 36,000 900 7 27100 460/120 Prefilter, =)
Mech Area cooling coil
and fan g
Contral Room X Smoke Fan - 10,000 - 1/100 450/120 Fan :
Tech Sup Mech X Filter - 1,000 - 1/100 460/120 Filter train %
and fan 'y

Tech Sup Mech X Smoke Fan - 10,000 - 1/100 450/120 Fan

N
>
=
=
2
3
-
Amendment Q -

June 30, 1993
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143 CERTIFIED DESIGN MATERIAL

The Certified Design Material are those principal design characteristics, site parameters and
interfaces, and the inspections, tests, analyses and acceptance criteria that are certified through the
rulemaking process of 10 CFR Part 52 and are included in the formal Certification Rule. The
selection criteria and processes used to develop the System 80+ Standard Plamt Certified Design
Material (CDM) are described in this section.

The System 80+ standard plant design information included in the CDM is derived from the more
detailed design information presented in CESSAR-DC. The CDM is the most significant of the
design information and reflects the tiered approach to design certification endorsed by the
Commission [Staff Review Memorandum 2/15/91 regarding SECY -90-377; 10CFR Part 52 Statement
of Considerations, 52 Federal Register 15372, 15377, (1989)]. In addition, the selection of the most
significant design information was reviewed by muitidiscipline design teams for compieteness,
accuracy, and consistency with the material in CESSAR-DC. Further, separate reviews were
conducted by industry representatives and subsequently by combined industry/regulatory
representatives in public session to ensure that the CDM met the criteria of "necessary and sufficient”
as specified in 10 CFR 52.

The System 80+ standard plant Certified Design Material contains:

® Ap introduction section which defines terms used in the CDM, general provisions that are
applicable to all CDM entries, and acronyms and legends used in the body of the CDM.

® Design descriptions for: a) systems that are fully within the scope of the System 80+ standard
plant design certification, and b) the in-scope portion of those systems that are only partially within
the scope of the System 80+ standard plant design certification. The intent of the CDM design
descriptions is to delineate the principal design features and principal design characteristics that
are referenced in the Design Certification Rule. The design descriptions are accompanied by the
inspections, tests, analyses and acceptance criteria (TTAAC) required by 10 CFR 52.47(a) (1) (vi)
to be part of the design certification application. The ITAAC define verification activities that are
to be performed for a plant with specific pre-defined acceptance criteria to be met with the
objective of confirming that the plant is built and will operate in accordance with the design
certification. Successful completion of these ITAAC, together with the combined license (COL)
applicant’s TTAAC for the site-specific portions of the plant, will be the basis for NRC
authorization to load fuel per the provisions of 10 CFR 52.103.

@ Design descriptions and their associated ITAAC for design and construction activities that are
applicable to more than one system. Design-related processes have been included in the CDM fonﬂ'v

(1) Aspects of the System 80+ standard plant design likely to undergo rapid, beneficial "\
technological developments in the lifetime of the design certification. Certifying the design
processes associated with these areas of the design rather than specific design details permits
\ licants referencing the System 80+ standard plant design to take advantage of the
W in technology available at the time of COL. application and facility construction.

S /

14.3-1 Amendment U - 12/31/93

-



CESSAR Cerificarion

42 Kspects of the design which are dependent upon characteristics of as-procured, as-installed
systems, structures and components. These characteristics are not available at the time of

certification and therefore cannot be used to develop and certify design details. Housasens
the, QLS 14w processes QSOG‘.\N [PV RT N :?h((.u ALLIE OF -+ “gﬂ._ o B2 .
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e Interface requirements as defined by 10 CFR Part 53.47(a) (1) (vii). Interface requirements are’
those requirements which must be met by the site-specific portions of the complete nuclear power
plant that are not within the scope of the certified design. These requirements define
characteristics of the site-specific features which must be provided in order for the certified design
to comply with certification commitments. Interface requirements are defined for: a) systems
entirely outside the scope of the design certification and b) the out-of-scope portions of those
systems that are only partially within the scope of the design centification. The COL applicant will
provide ITAAC for the site-specific design features that implement the interface requirements;
therefore, the CDM does not include ITAAC for interface requirements.

® Site parameters used as the basis for the System 80+ standard plant design presented in CESSAR-
DC. These parameters represent a bounding envelope of site conditions for any license application
referencing the System 80+ standard plant design certification. ITAAC are not necessary for the
site parameters entries because compliance with site parameters wiil be verified as part of issuance
of a license for a plant that references the System 80+ standard plant design.

The following is a description of the criteria and methods by which specific technical entries for the
CDM were selected. The structure of the description is based upon the structure of the CDM.

The criteria and methods that are discussed in the following sections are guidelines only. For some
matters, the contents of the CDM may not directly compondwthseguiddinubmespociﬂ
considerations related to the matters may have warranted an alternate, but essentially equivalent,
approach. For such marters, 4 case-by-case determination was made regarding Low or whether the
matters should be addressed in the CDM. These determinations were based upon the principies
inherent in Part 52 and its underlying purposes.

14.3.1 CDM SECTION 1.0: INTRODUCTION

Definitions, General Provisions, and Figure Legend and Abbreviations are described in this
subsection.

143.1.1 CDM Section 1.1 Definitions

Selection Criteria - This Section defines terms which are used throughout the CDM and could
(potentially) be subject to various interpretations. Selection of entries was based on the judgememnt
that a particular word/phrase merited definition - with particular emphasis on terms associated with
impiementation of the IT AAC.

Selection Methodology - The terms defined in the Definition section were selected based on the
perceived need to specifically state the context in which the term was to be used. These terms wers
identified during the preparation and review of the CDM.

14.3-2 Amendment U - 12/31/93
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Example Entries - Typical terms defined are "as-built,” "Division,” and "Type Test.”
143.12 CDM Section 1.2: General Provisions

Selection Criteria - This section contains provisions that were selected on the basis that each
provision was necessary to either a) define technical requirements applicable to muitiple systems in
the CDM or o b) provide clarification and guidance for impiementation of the CDM.

Selection Methodology - Entries in the General Provisions section also were developed as part of
the CDM definition and review process. Each entry is included to clearly state the general
requirements, guidelines, and/or interpretations that are intended to be applied to the CDM.

Example Entries - Issues requiring general provisions treatment include guidance on interpretation
of figures provided in the body of the CDM and defining the scope of what is included if a system
configuration check is specified in an ITAAC entry.

143.13 CDM Section 1.3; Figure Legend and Abbreviation List

These were included only to aid a user of the CDM.
1432 CDM SECTION 2.0: SYSTEM 80+ CERTIFIED DESIGN MATERIAL

This section of the CDM has the design description and ITAAC material for every system that is
either fully or partially within the scope of the System 80+ standard plant design certification. The
intent of this comprehensive listing of System 80+ standard plant systems is to define, at the CDM
level, the full scope of the certified design.

Since preparation of system design descriptions and the associated ITAAC are sequential, separate
processes, they are discussed separately in the next two subsections.

143.2.1 Design Descriptions

The Certified Design Description for each System 80+ standard plant system addresses the most
significant design features and performance standards whici: pertain to the safety of the plant and
include descriptive text and supporting figures. The intent ot *he CDM design descriptions is to
define the System 80+ standard plant design characteristics which are referenced in the Design
Certification Rule as a result of the cerufication provisions of 10 C"FR Part 52.

Selection Criteria - The following criteria were considered in determining which informaton
warranted inclusion in the certified design descriptions:

(1) The information in the certified design descriptions is to be derived only from the technical
information presented in CESSAR-DC. This reflects the approach that the CDM contains the
most significant design information and is based on the Commission directive in the Statement
of Considerations for Part 52 (54 Fed. Reg. 15372, 15377 (1989)) that there "be less detail
in a certification than in an application for certification.” In this context, the “certification”

14.3-3 Amendment U - 12/31/93
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is the CDM and the "application for certification” consists of all the information in
CESSAR-DC.

(2) The certified design descriptions contain only information from CESSAR-DC that is most
significant to safery. CESSAR-L\  contains a wide spectrum of information on various aspects
of the System 80+ standard plant design, and not all of this information warrants inclusion
in the certified design descriptions. This selection criterion reflects the Commussion directive
in the Statement of Considerations for Part 52 (Fed. Reg. 15372, 15377 (1989)) that the
certified design should "encompass roughly the same design features that Section 50.59
prohibits changing without prior NRC approval.” In determining what information is most
significant to safety, several factors were considered, including the following:

(a) Whether the feature or function in question is necessary to satisfy the NRC's regulations
in Parts 20, 50, 52, 73 and 100.

(b)  Whetker the feature or function in question pertains to a safety-related structure, system
or component.

(c) Whether the feature or function in question is specified in the NRC’s Standard Review
Plan as being necessary to perform a safety-significant function.

(d) Whether the feature or function in question represents an important assumption or
insight from the probabilistic risk assessment.

(¢) Whether the feature or function in question is important in preventing or mitigating
severe accidents.

()  Whether the feature or function in question has had a significant impact on the safety
or operation of existing nuclear power plaots.

(8) Whether the feature or function in question is typically the subject of a provision in the
Technical Specifications.

The absence or existence of any one of these factors was not conclusive in determining which
information is significant to safety. Instead, these factors, together with the other factors listed
in this section, were taken into account in making this determination.

(3) Ingeneral, only the safety-related features and functions of structures, systems and components
are discussed in the certified design descriptions. Structures, systems, and components that
are pot classified as safety-related are discussed in the certified design descriptions only to the
extent that they perform safety-significant functions or have features to prevent a significant
adverse impact upon the safety-related functions of other structures, systems Or COmponents.
This criterion follows from the principle that only features and functions that are safety-
significant warrant treatment in the certified design. Non-safety-significant features and
functions of safety-related structures, systems, and components are not generally discussed in
the certified design descriptions.

14.3-4 Amendment U - 12/31/93
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(4)  Ingeneral, the certified design descriptions for structures, systems, and components are limited
10 a statement of design features and functions. The design bases of structures, systems, and
components, and explanations of their importance to safety, are provided in CESSAR-DC and
are not included in the certified design descriptions. The purpose of the CDM design
descriptions is to define the certified design. Justification that the design meets regulatory
requirements is presented in CESSAR-DC. For exampie, the design descriptions for the
emergency core cooling systems state the flow capacity of the systems; the descriptions do not
provide information that demonstrates these flow capacities are sufficient 10 maintain
post-accident fuel clad temperatures within 10 CFR 50 Appendix K limits.

(5) The certified design descriptions focus on the physical characteristics of the facility. The
certified design descriptions do not contain programmatic requirements related to operating
conditions or to operations, maintenance, or other programs because these matters are
controlled by other means such as the Technical Specifications. For exampie, the design
descriptions do not describe operz.or actions needed to control systems.

(6) The certified design descriptions in Section 2.0 of the CDM discuss the configuration and
performance characteristics that the structures, systems, and components should have after
construction is completed. In general, the certified design descriptions do not discuss the
processes that will be used for designing and constructing a plant that references the
System 80+ standard plant design certification. This is acceptable because the safety-
performance of a structure, system, or component is demonstrated by appropriate inspections,
tests and analyses on the as-built structures, systems and componemts. Exceptions to this
criterion inciude:

(a) the welding, seismic qualification, environmental qualification and valve testing
requirements addressed in CDM Section 1.2, and

(b) the various design and qualification processes defined in Section 3.

In addition, the programmatic aspects of the design and construction processes (training,
quality assurance, qualification of welders, etc.) are part of the licensee's programs and are
subject to commitments made at the time of COL issuance. Consequently, these issues are not
addressed in the CDM.

(7) In general, the certified design descriptions address fixed design features expected to be in
place for the lifetime of the facility. This is acceptable because portable equipment and
replaceable items are controlled through operational-related programs. Since the CDM
pertains to the design, it is not appropriate for it to inciude a discussion of these items. One
exception to this general approach pertains to nuclear fuel, and control element assemblies
(CEAs). These components are discussed in the certified design descriptions due to their
importance to safety and the desire to control their overall design throughout the lifetime of
a plant that references the System 80+ standard plant certified design.

(8)  The certified System 80+ standard plant design descriptions do not discuss component types
(e.g., valve and instrument types), component internals, or component manufacturers. This
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approach is based on the premise that the safety function of a particular design element can
be performed by a variety of component types and internals from different manufacturers.
Consequently, a CDM entry that defines particular component type/manufacturer would have
no safety-related penefits and would unnecessarily restrict the procurement options of future
applicants and licensees. The CDM does contain exceptions to this general criterion, and these
exceptions occur when the type of component is of safety-significance.

(9) The certified design descriptions do not contain any proprietary information.

plant désign certification to take adv;nuge of improvements in technology, the certified design
desefiptions in general do not preseribe design features that are the subject of fapidly evolving
seéhnology. Examples are: specific hardware configuration of the main control room and

()ﬂ) In order 10 allow the applicant or licmp’of a plant that references the System 801V§tandard\ o

. instrumentation and control §ystems. This issue is discussed furthef in Section 14.3.3. I

(10)

(M7 The CDM design description is intended to be seif-contained and does not make direct
reference to CESSAR-DC, industrial standards, regulatory requirements or other documents.
(There are some exceptions involving the ASME Code and the Code of Federal Reguiations.)
If these sources contain technical information of sufficient safety-significance to warrant CDM
treatment, the information has been extracted from the source and included directly in the
appropriate system design description. This approach is appropriate because it is unambiguous
and it avoids potential confusion regarding how much of a referenced documeat is
encompassed in, and becomes part of, the CDM.

>

Selection Methodology - Using the criteria listed above, design description material was developed

for each system by reviewing the CESSAR-DC material relating to that system.

Of particular importance was the review of those sections of CESSAR-DC that document plant safety
evaluations showing acceptable plant performance. Specifically, detailed reviews were conducted of
the following in chapters of CESSAR-DC; the flooding analyses in Chapter 5, the amalysis of
overpressure protection in Chapter 5, containment analyses in Chapter 6, the core cooling analyses
in Chapters 6 and 15, the analysis of fire protection in Chapter 9, the safety analysis of transients and
anticipated transients without scram (ATWS) in Chapter 15, the radiological analyses in Chapter 15,
and the resolution of unresolved or generic safety issues and Three Mile Island issues in Chapters |
and Appendix A. These reviews were 2 key factor in identifying the important, safery-related system
design information warranting discussion in the design descriptions.

Example Entries - Because the safety significance of the System 80+ standard plant systems varies
considerably, application of the criteria listed above resuits in a graded treatment of the systems.
This leads to considerable variations in the scope of the design description entries. The following

lists the types of System 80+ standard plant systems and is a summary of the overall consequences
of this graded treatment:

14.36 Amendment U - 12/31/93
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The ast Program (ITP) defines testing activities that will be
conducted following completion of construction and construction related

inspections and tests. The ITP exte through to, the start of commercial
erati = acility. A TiF M w%rﬁ’*mmq & in Chapter
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“rciudes—snovervtew-of
~test documentation ana—adms . . has been
included in the COM because of the importance of the ITP in defining
comprehensive pro-and-post-—fuel-load tnﬁnyfor the as-built facility to
demonstrate compliance with the design cert¥fication.
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No ITAAC entries have-been—ineluded in the COM for the ITP. This is
acceptable because: oA neccatay

At coM«;u.'~ fu' 0 Coaiclvesiad,
(a) MHMITP activitiessinvolve testing with the ructor’; a{ various
power Teveis and-thue cannot be completed prior to fuel load. (Part 52
requires ITAAC to be completed prior fuel load).
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System Type

Safety-related systems that contribute to
plant performance during design basis

Scope of Certified Design Description

Major safety-related features and performance
characteristics.

accidents (e.g., emergency core cooling
systems).

Non-safety-related systems involved in
beyond-design-basis events (e.g.,
combustion turbine generator contribution to
station blackout event sequence).

Brief discussion of design fean: s and
performance characteristics affer g the
safety of the plant's response to the cvent(s).

Non-safety-related  systems potentially  Brief discussions of design features which
impacting safety (e.g., potential missiles prevent or mitigate the potential safety
from the main turbine). concern.

Non-safety-related systems which affect
overall plant design (e.g., Chemical and
Volume Control System)

Non-safety-related systems with no
relationship to safety or any influence on
overall plant design (e.g., Turbine Building
Service Water System).

Case-by-case evaluation. A brief discussion
of the system if warranted by overall
standardization goals.

Li.aited description of system features.

For safety-related systems, appiication of the above criteria resuited in design description entries
which inciude the following information, as applicable: The name and scope of the system; purpose;
safety-related modes of operation; system’s classification (i.e., safety-related. seismic category, and
ASME Code Class); location; the basic configuration of safety-significant components (usually shown
by means of a figure); the type of electrical power provided; the electrical independence and physical
separation of divisions within the system; important instruments, controls, and alarms located in the
Main Control Room; identification of Class IE electrical equipment qualified for its intended
environment; motor-operated valves that have an active safety-related function; and other functions
that are significamt to safety.

The certified design descriptions for non-safety-reiated systems also include the information listed
above, but only to the extent that the information is relevant to the system and has a significance to
safery. Since much of this information is not relevant to non-safety-related systems, the certified
design descriptions for non-safety-related systems are generally substantially less extensive than the
descriptions for safety-related systems.

14322 Inspections, Tests, Analvses and Acceptance Criteria

A table of Inspections, Tests, Analyses and Acceptance Criteria (ITTAAC) entries is generaily
provided for each system containing design description entries. The intent of these ITAAC is to
define activities that will be undertaken to verify the as-built system conforms with the design features
and characteristics defined in the corresponding CDM design description for that system. At the time
of fuel loading, following certification of compietion of the ITAAC by the referencing COL holder,
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the ITAAC become archival in that they have no follow-on regulatory status for that referencing COL
holder.

A three-column table format is used to specify the (1] design commitment, (2] inspections, tests, and
analyses, and (3] acceptance criteria for each ITAAC. Each design commitment in the left-hand
column of the ITAAC has one or more associated inspection, test or analysis (ITA) requirement that
is specified in the middle column. The acceptance criteria for the ITA are defined in the right-hand
column.

Selection Criteria - The following were considered when determining which information warranted
inclusion in the CDM ITAAC entries:

® The scope and content of the ITAAC correspond to the scope and content of the certified design
descriptions. There are no ITAAC for those aspects of the design that are not addressed in the
design description. This is appropriate because the objective of the ITAAC design certification
entries is to verify that the as-built facility has the design features and performance characteristics
defined in the design descriptions.

® With only a few special-case exceptions (e.g., initial test program), each System 80+ standard
plant system with a design description text has an ITAAC table with one or more entries. This
reflects the assessment that, in general, design features meriting a CDM description aiso merit an
ITAAC entry to verify that the feature has been included in the as-built facility.

® Onpe inspection, test, or analysis may verify one or more provisions in the certified design
description. In particular, an ITAAC which calls for a system functional test or an inspection of
buiccouﬂgundonmyverifyammbaofpmvisiominacaﬁﬂadduiguducﬂpdom
Thesefore. there is not necessarily a one-to-one correspondence between the ITAAC and the
certified design descriptions. In certain ciccumstances, documentation that verifies compliance of
an inspection, test or analysis at one plant may be used as a basis to demonstrate compliance at

one or all subsequent plants without repeating that inspection, test or analysis. For example, type
testing of valves.

® As required by 10 CFR 52.103, the inspections, tests, and analyses must be completed (and the
acceptance criteria satisfied) prior to fuel loading. Therefore, the ITAAC do not inciude
inspections, tests, or analyses that are dependent upon conditions that only exist after fuel load.

® In general, the ITAAC verify the as-built configuration and performance characteristics of
structures, systems and components as identified in the CDM design descriptions. With limited
exceptions (e.g., welding), the ITAAC do not address typical construction processes for the
reasons discussed in item (6) of Section 14.3.2.1. As necessary, ITAAC coverage of the
exceptions is by:

(1) The provisions of CDM Section 1.2, Items (1) through (4) that are invoked by configuration
verification entries in individual system ITAAC tables.

(2) The ITAAC entries in Section 3 of the CDM.
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identified in the CDM design descriptions. Also, in some cases, CESSAR-DC has identified detailed
criteria applicable to the same design feature or function that is the subject of more general
acceptance criteria in the ITAAC table.

Ranges, limits, and/or tolerances are included for numerical AC. This is necessary and acceptable
because:

® Specification of a singie-value AC is impractical since minute/trivial deviations would represent
noncompliance.

® Tolerances recognize that : -built variations can occur whick do not affect function or

performance.

® Minor variations within the to. rance bounds have no impact on plant safety.
1433 CDM SECTION 3.0: ADDITIONAL CERTIFIED DESIGN MATERIAL

Entries in this section of the CDM have the same structure as the system material discussed in

Section 14.3.2; i.e., design description text and figures and a table of [TAAC entries. The objective

of this CDM material is to address selected design and construction activities which are applicable

to more than one system and cannot appropriatel be covered in the system-by-system informagion-. _ -
sented in Section.2.0 of the CDM. There :ré“t\'s"ﬁ entries-in-Seetian 3.0 of the CDM, 7

F g mm e .' 2]
The. :‘“ou.;v\)\ SvWPt"‘“ e Loop A Goud Lm “QP‘ i:. ngq w'f‘ -] ’ad"hw.av"w\”‘
14331 Radiation Protection Bwas

The radiation protection section of the CDM defines the processes by which it will be confirmed that
the as-built facility has radiation protection features that maintain exposures for both plant personnel
and the general public below allowable limits. The material applies to the radiological shielding and
ventilation design of buildings within the scope of the certified design.

Certification of plant radiation protection features via process definition rather than via certification
of specific design features is necessitated and justified by the following:

(1) Actmal radiological source terms are dependent upon the characteristics of the as-built, as-
installed equipmeat. For example, such parameters as equipment sizes, geometry, and valve
stem leakage rates influence source terms. Consequently, final radiological evaluation cannot
be completed prior to availability of this as-built data and therefore cannot be used to finalize
radiological protection design features at the time of design certification.

(2) Radiological studies using representative design assumptions have been completed and reported
in the CESSAR-DC Chapter 12. These preliminary studies show the radiological protection
features are such that acceptance criteria related to occupational and general public exposure
are met. This provides high confidence that the processes defined in the radiological CDM
entry can be successfully executed within the enveiope of the certified design. This confidence
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Selection Methodology - Using the criteria listed above, ITAAC table entries were developed for
each system. This was achieved by evaluating the design features and performance characteristics
defined in the CDM design description and preparing an ITAAC table entry for each design
description entry that satisfied the above selection criteria. As a result of this process, there is a close
correlation (although not necessarily one-for-one for the reasons noted in item (2) above) between
the left-hand column of the ITAAC table and the corresponding design description entry.

Having established the design features for which ITAAC are appropriate, the ITAAC table was
completed by selecting the method to be used for verification (either a test, an inspection Or an
analysis (ITA) or a combination of inspection, test, and analysis) and the acceptance criteria (AC)
against which the as-built feature or functional performance will be measured. Selection of these
items is dependent upon the plant feature to be verified but was guided by the following:

Inspection To be used when verification can be accomplished by visual observations,
physical examinations, review of records based on visual observations or physical
examinations that compare the as-built structure, system or component condition
to one or more design description commitments.

Test To be used when verif cation can be accomplished in a practical manner by the
actuation or operation. or establishment of specified conditions, to evaluate the
performance or integ' ity of the as-built structures, systems or components. The
type of tests identified in the ITAAC tables are not limited to in-situ testing of
the completed facility but also include (as appropriate) other activities such as
factory testing, special test facility programs, and laboratory testing.

Analysis To be used when verification can be accomplished by calculation, mathematical
computation or engineering or technical evaluations of the as-built structures,
systems or components. (In this case, engineering or technical evaluations could
include, but are not limited to, comparisons with operating experience or design
of similar structures, systems Of components. )

The proposed verification activity is identified in the middie column of the ITAAC table. In some
cases, CESSAR-DC also provides details regarding implementation of the verification activity. For
example, CESSAR-DC Chapter 14 test abstracts contain specific testing descriptions related 0
[TAAC. This CESSAR-DC information is not referenced in the CDM and is not part of the CDM;

it is considered as providing only one of potentially several acceptable methods for completing the
ITA.

Selection of acceptance criteria (AC) is dependent upon the specific design characteristic being
verified by the ITAAC table entry; in most cases, the appropriate AC is based upon the CDM design
description. For many of the ITAAC, the AC is a statement that the as-built facility has the design
feature or performance characteristic identified in the design description. A central guiding principle
for AC preparation is the recoguition that the criteria should be objective and unambiguous. The use
of objective and unambiguous terms for the AC will minimize opportunities for multiple, subjective
(and potentially conflicting) interpretations as to whether an AC has, or has not, been met. In some
cases, the ITAAC acceptance criteria contain parameters from CESSAR-DC that are not specifically
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is based in part on the recognition that technology associated with radiation sources and
protection is well understood and design methodology and protection technology would only
improve during the lifetime of the design certification.

Selection of entries in the CDM utilized the same selection criteria and methodology as discussad
above for the Section 2.0 system entries.

14332 Piping Design

The piping design section of the CDM defines the processes by which System 80+ standard plant
piping will be designed and evaluated. The material applies to piping systems that are classified as
nuclear safety-related. In general, these piping systems are designated as Seismic Category I and are
further classified as ASME Code Section III, Class 1, 2 or 3. The section also addresscs the
consequential effects of pipe rupture such as jet impingement, potential missile generation, and
pressure/temperature effects.

Certification of plant safety-related piping systems via design processes rather than via certfication
of specific design features is necessitated and justified by the following:

(1) Piping design is based on detailed piping arrangement information as well as the geometry and
dynamic characteristics of the as-procured equipment that forms part of the piping system.
This detailed plant-specific information is unavailable at the time of design certification and
cannot therefore be used to develop detailed design information. This preciudes certification
of specific piping designs.

(2) An extensive definition of design methodologies is contained in Chapter 3 of CESSAR-DC.
These methodologies are not considered to be part of the CDM but are one of several methods
for executing the Jesign process steps defined in the piping design CDM. 1n addition, sample
design caiculations have been performed with these methods to provide confidence that they
are compiete and yield acceptable design information.

(3) Piping d sign for nuciear plants is a well-understood process based on straightforward
engineer.ag principles. This, together with the methodology definition and sample
calculations, provides confidence that future design work by individual applicants/licensees will
result in acceptable designs that properly implement the applicable requirements.

The technical material in the piping design CDM entry was selected using the criteria and
methodology as discussed above for the Section 2.0 system entries.

143.4 CDM SECTION 4.0: INTERFACE REQUIREMENTS

This section of the CDM provides interface requirements for those structures, systems and
components of a complete power-generating facility that are either totally or partially not within the
scope of the System 80+ standard plant design as defined in the certification application. For the
System B0+ standard plant, these systems are identified in Section 1.9. Generally, structures,
systems and components that are part of, or within, the Nuclear Island Structure, Turbine Building,

14.3-11 Amendment U - 12/31/93




CESSAR Ctificanon

Radwaste Building, Diesel Fuel Storage Building, and Component Cooling Water Heat Exchanger
Structure are in the System 80+ standard plant scope. Those portions of the plant outside of these
buildings are not generally in the System 80+ standard plant scope. This scope split occurs because
design of the plant features located outside the main buildings is dependent upon site~specific
characteristics which are not specified at the time of certification (e.g., the source of plant cooling
water, the characteristics of the electrical grid to which the plant is connected, etc.). The basis for
this interface requirements entry in the CDM is the discussion in 10 CFR 52.47(a) (1) (vii). An
applicant for a license that references the CESSAR-DC design certification must provide site-specific
systems with design features/characteristics that comply with the interface requirements.

An entry is provided in Section 4.0 of the CDM for each of the systems listed in CESSAR-DC
Section 1.9; for systems that have no interface requirements of sufficient safety-significance to
warrant CDM treatment, there are no entries. For systems that are partially within the scope of the
System 80+ standard plant, interface requirements are listed in CDM Section 4.0 and in a separate
sub-part of the Section 2.0 entry which addresses the in-scope portion of the system. In all cases,
the CDM entries for these systems are limited to defining interface requirements. Conceptual designs
for the out-of-scope interfacing systems are required by 10 CFR Part 52.47(a) (1) (ix); these designs
are presented in CESSAR-DC but are not addressed in the CDM. This is appropriate because the
applicant will provide site-specific designs that meet the interface requirements; these site-specific
designs may not, and need not, correspond to the conceptual designs described in CESSAR-DC. The
CDM does not define any ITAAC associated with the interface requirements. This is acceptable
because ITAAC for the plant structures, systems, and components outside the scope of the
Swstem 80+ standard plant design certification will be provided on a site-specific, design-specific
basis by the individual COL appiicants who reference the System 80+ standard plant design
certification. (Part of the review process at the time of the license application will be to assess
compliance of the site-specific designs with the interface requirements.)

10 CFR Part 52.47(a) (1) (viii) specifies that design certification applications contain justification that
the requirements are verifiable through inspection, testing or analysis and that the method to be used
for verification be included as part of the ITAAC. The introductory text of CDM Section 4.0
addresses these issues by stating the interface requirements are similar in nature to the design
commitments in Section 2.0 for which ITAAC have beea developed. This represents justification that
a COL applicant will be able to develop ITAAC to verify compliance with the design features or
characteristics that implement the interface requirements. The methods to be used for these
verifications will be specified in the COL 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 comprebensive listing of design
renicements applicable to the out-of-scope portions of the plant. A discussion of the design feature
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of out-of-scope portions of the piant will be provided for NRC review when the COL applicant
submits a site-specific safety analysis report.

Selection Methodology - The interface requirements inciuded in the CDM were selected from the
interface requirements listed in the CESSAR-DC for fully or partially out-of-scope systems. For
example, CESSAR-DC 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.

143.5 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 piant must be designed and buiit using the parameters 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.

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.

Section 5.0 of the CDM does not include any [TAAC and is limited to defining site parameters. This

ismappmprineapproachbmusewmplhnuofmesmmmmpmwbedm
by s COL applicant prior to issuance of the license.

Selection Criteria - Section 2.0, Table 2.0-1 of CESSAR-DC provides the enveiope of site design
parameters used for the System 80+ standard plant design. The corresponding CDM Section 5.0
is based on using CESSAR-DC Table 2.0-1 in its entirety except as modified to meet the CDM
content criteria previously discussed. For example, references in the CESSAR-DC tabie to specify
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 5 is limited to a tabular entry; no
supporting text material is required.

14.3.6 ELEMENTS OF CESSAR-DC DESIGN MATERIAL INCORPORATED INTO
THE CERTIFIED DESIGN MATERIAL

Tables 14.3-1 through 14.3-7 summarize the design material contained in CESSAR-DC that has been
incorporated into the CDM in the areas of 1) Design Bases Accident Analysis, 2) Probabilistic Risk
Assessment, 3) Shutdown Risk, 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 | due to their importance. Both types of PRA assumptions are included for completeness, but
are not distinguished in the tables.
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(DM falling outside of the seven subject areas are intentionally not incorporated in these tables.
However, the referenced CESSAR-DC sections may contain more information than just that
encompassed by the these seven subject areas. Each table may aiso include design information
(certified or non-certified) that is not directly related to the particular subject area. Further, the tables
are not intended 10 include all system-specific CDM information that is provided in the CESSAR-DC
system descriptions.
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overall assessment of the COLSS power distribution error. This

is factored into the margin assessment as noted in Section
7:7:3.8.1:8,

7.-7:.1.8.1.3.4 Core Power Operating Limit Based on Peak
Linear Heat Rate

The core power operating limit based on peak linear heat rate is
calculated as a function of the core power distribution (F_ ).
The power level that results from this calculation corrcsponé% to
the LCO on linear heat rate margin.

7.7.1.8.1.3.5 Core Power Operating Limit Based on Kargin to
DNB

The core power operating limit based on margin to DNB is
calculated as a function of the reactor coolant volumetric
flowrate, the core power distribution, the maximum value of the
four reactor coeolant cold leg temperatures, and the Reactor
Coolant System pressure. The CE~1 correlation is wused in
conjunction with an iterative scheme to compute the operating
power limit. (See Section 4.4 for a detailed discussion of the
CE~1 correlation). The power level that results from this
calculation corresponds to the LCO on DNB margin.

T:7:1.8.1.4 Calculation and Measurement Uncertainties

The uncertainties in COLSS algorithms can be categorized as:

A. Uncertainties associated with the computaticon methods used
to correlate the nonitored variables to the calculated
parameters.

B. The measurement uncertainties associated with the COLSS
process instrumentation. f"$d0f§ku/.¢7$)ki2k./

power coperating
limits for normal core rating conditions. A large number of

cases spanning the expec core operating conditions (1200 cases
each at BOC, MOC, and JEOC) are run using the COL3S ,xnxsaxnnr/
simulation code and on EFLATH, a 3-D reactor simulctor code.
These runs establish the modeling error between COLSS and the
reactor simulator. This information, along with other
appropriate data, such as CECOR errors and instrument errors, is
used to determine COLSS power operating limit uncertainty factors
which are then installed in the data base. The reactor simulator
and error analysis codes are certified under the quality
assurance program described in Chapter 17 (since they are also

used for CPC analysis) while the COLSS
uncertainty factors are

e FngToer of &n 769
The COLSS is designed ‘to adurately caiculate ¥ rese Saals f
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reviewed independently. The uncertainty analysis methodology is

documented in CENRBO-4€Y (Reference 1). |
cEN ~JI56

7:7:2:8:3 NSSS Monitoring Programs

The DPS application programs, exclusive of COLSS, that provide
either a reactor monitoring or Plant Protection System monitoring
function are described below:

A. CEA Position Monitoring Program

The DPS receives CEA positions from 2 sources, the CEACs
(2 channels) and the CEDMCS (1 Channel). CEA position
deternination by these 2 separate socurces is diverse. The
CEAC utilizes reed switch position transmitters to sense CEA
position while the CEDMCS senses the up and down movement of I
each drive mechanism to determine CEA position.

The CEA position, as obtained from the CEDMCS, is used
directly as input to NSSS application programs. CEA
positions determined by CEAC and CEDMCS are compared and
validated to derive a validated CEA position for each rod.
Differences in position, as determined by the diverse CEA
position systems (CEDMCS and CEAC), are alarmed via DIAS.
The validated CEA position information is used for display
and data logging purposes.

B. CEA Trip Report Program

Upon detection of a reactor trip, a CEA trip processing
program is activated within the CEDMCS which determines the
rod drop time. This information is then sent to the DPS
which compares them to the maximum allowable drop time and
generates a report of the CEA trip behavior.

e CEA Reassignment Program

Provisions to reassign individual CEAs to various CEA groups

are provided to allow reconfiguration as would occur during
a refueling outage.

D. CEA Exposure Accumulation Program

The CEA exposure accumulation program determines the
approximate thermal megawatt hours of exposure for each CEA
element based on average core power.

Amendment N
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(1)

(2)

| (3)

REFERENCES FOR SECTION 7.7

"Ass Accuracy of PWR & as
Determined by the Co - 8Su isory &ystem, "
Co; ering, Inc., CENPD~169,

"Overview of the Core Operating Limit Supervisory System, "
Combustion Engineering, Inc., CEN-312, Revision 01-P,
November 1S86.

"Nuplex B0+ Software Program Manual," NPX80-IC-0101.0.

-

"Modified Statistical Combination of Uncertainties",

CEN-356 (V) ~-P~A, Rev. 01-P-A, Combustion Engineering, Inc.

May 1988.
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3.0 CONTENT OF LMOG APPENDIX

The content of this Appendix is generally consistent with the intent of the Safety
Functions that are typically dominant during shutdown events. They are:

|. Reactivity Control - events that reduce boron concentration or cause CEA
withdrawal.

2. RCS Inventory Control - events that drain the RCS or that cause loss of control
of RCS inventory (such as during midloop operations).

1 RCS Heat Removal - events that cause loss of the shutdown cooling system
capability.

§. Containment Integrity - events that cause radiological release directly cut of
an open containment, as during an outage, or indirectly through systems that
interface with the RCS.

The particular events that challenge these safety functions may be somewhat different
in detail than events initiated from the critical power modes. In the shutdown risk
evaluations reported in CESSAR-DC Appendix 19.8A the shutdown specific topics are
identified. A summary of the procedural guidance from Appendix 19.8A is given nhere in
Table B-1. it lists seven topics for which procedural guidance related to shutdown
operations is provided. For each topic, Table B-1 lists significant aspects that are
addressed and also lists the relevant sections of Appendix 19.8A where there is

additional information. These topics are expanded in the following sections of this
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EMERGENCY OPERATIONS

SYSTEM 80+ ™ TITLE  ApPENDIX B

LOWER MODE OPERATIONAL
GUIDANCE

GUIDELINES Page ' of *_ Revision *_

9.3+3

()‘
(0]

wun
s
o

5.4.1
24,2

5.4.3

5.4.4

Isolation (closure of a containment isolation valve) in the non-operating SCS
loop can reduce the possibility of an inadvertent draindown to the RCS.

Jperations directly affecting the reactor vessel pressure boundary, i.e. In-core
Instrumentation Seal Table evolutions, shall be prohibited during mid-loop
operations.

O PEeAT orae PROCELOURES ARE ESTAGLIL.ED TO AP 2Ly Colle SPELIFED ConTAmMENT

PrusTesovt. . TResoums. TRAWED 0 THerE Precesuess 44« AVA|as ok
OPERAT ANCE = excevTe TWE PROCEDvadsS As ZEfu.edd 2v THe
PLANT CPERATNEG MopE,

Verify RCS vent path established per Technical Specification (3.10.3).
Verify that the shutdown cooling/containment spray cross connection isolation
valves are administratively closed.

Perform the RCS drain procedure to lower RCS level to the desired reduced
inve y elevation identified below:

Scheduled Maintenance Activity RCS Elevation
S/G cold leg nozzle dams [ ]
S/G hot leg nozzle dams [ ]

RCP seal housing removal

DVI nozzle 2A or 2B valve [ ]
maintenance

Monitor the following RCS/SCS system parameters during reduced inventory
operations.

RCS core exit temperature [List instruments]

SCS system flow rate [ ]
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SYSTEM 80+ ™ TITLE  ApPENDIX B
LOWER MODE OPERATIONAL

EMERGENCY OPERATIONS RIDANCE
GUIDELINES Page °_ of *_Revision_
5.5.0 ABNORMAL OPERATING CONDITIONS

5.5.1

Loss of shutdown cooling flow.

NOTE

There are a number of potential initiators that lead to the loss
of shutdown cooling flow. The more probable initiators and the
immediate actions to restore decay heat removal are discussed

below. _PoN Lcss oF SkvTlown) COOwIN &= ACTIens Thwoven Bé TikanN
IMMEOIATELY To 1viTIATE ConTaNmENT Cuotvd TV PRECLuEE FARIATOWV
RELEASE TO THNE OuUTSIOR NTMOSM~ G .«

Pump failure, i.e., bearing failure, motor failure, shaft breakage, etc.

Actions
1. Verify RCS level > minimum RCS level

2. Align the alternate SCS division, if required, for decay heat removal.

3. Start alternate division SCS system pump and verify decay heat removal
capability.

4. Align the containment spray pump in the failed division for operation;
hold system in standby.

5. Determine cause of SCS pump failure and determine most reliable means
(division) of heat decay removal. Realign plant systems, if required, to
support decay heat removal operation. If technical specification
surveillance requirements/LCOs cannot be met, actions should be taken to
raise RCS level to > elevation [117'-0") as soon as possible.

SCS flow degradation due to vortexing
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Amendment to Response 440.170



As a result of a meeting held with the Staff on February 8-10, 1994, and phone conversations held
on February 15 and 18, 1994, concerning the subject of rapid RCS drain down events in shutdown
modes, the following amendment to this response has been prepared.



INTRODUCTION:

Seven major draindown paths were identified in the shutdown risk
assessment (Appendix 19.8A). Most of the draindown paths and
relevant valves are shown in Figure 1.

There were 2 major draindown paths identified in Table 2.12-2 of
Appendix 19.8A. These are the Steam Generator (SG) manways and the
SG nozzle dams. These paths are from the RCS directly and do not
lead to a draindown to the bottom of the hot legs and therefore do
not lead to loss of shutdown cooling. Five paths were identified
in Table 2.12-3 of Appendix 19.8A. A review of the individual
paths shows that one contains spring loaded safety valves (path
#2), and three paths contain three or more MOVs which are to be
locked closed (paths #4, #10, #13). The cross connect on ‘he
suction side of the €SS (path #6) is also addressed. The
probability of having a draindown through these paths depends
strongly on the procedures for entering shutdown cooling.
Therefore the following section describes the assumed procedures
for entering shutdown cooling.

ENTERING SHUTDOWN COOLING

The operator is entering shutdown cooling in Mode 4 with the
containment closed. He has cooled the plant with the steam
generators to 350°F and depressurized to 450 psi. He now will
start the SCS trains because cooling through the SGs becomes less
efficient and he wishes to quickly cool the plant down. He will be
starting up both trains of SCS so that he can cool down the plant
more rapidly. After the plant is cooled down, he will secure one
of the SCS trains and leave it on standby. The following steps are
assumed to be in written procedures with a checkoff list and are

applied to both trains. The following description is for one train
only.

1) Normal SCS Warmup

1A In separate steps, with checkoff, the following valves
are to be verified as closed: SI-340, SI-341, SI-657,
8I1-686, SI-300, SI-310, SI-688 and S1-314.

1B Open SI-691 to establish recirculation flow in the SCS
train.

1C  Verify SI-312 is open.

1D Turn on SCS pump, check flow and pump characteristics.
Procedural stop for abnormal pump characteristics.

1E Oopen SI-651, SI-653, SI-655 aligning the suction side of
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the SCS to the RCS.

1F Slowly open SI-601 while closing SI-691 to slowly heat
the SCS train.

1G Ensure that SI-691 is closed and SI-601 is open after
heatup.

At completion, the operator is on SCS.

2)  Controlling Cooldown Rate

2A The operator must Slowly open SI-310 and closes SI-312 to
control the amount of bypass around the shutdown cooling
heat exchanger to cool the plant down at a desired rapid
rate of 50 deg. F per hour (less than admin. limit of 75
deg. F/hr).

2B He will monitor the shutdown cooling exit temperature T-
300 and primary coolant temperature to control cooldown
rate.

After starting both SCS trains at a coolant temperature of 350°F
and pressure of 450 psi, the operator will continue to cool and
depressurize the plant. We estimate he will enter Mode 5 (defined
as having coolant at 210°F) as an RCS pressure of 350 psi. He
continues to cool to a RCS temperature of 135°F and O PSIG before
opening the system for reduced inventory operation or vessel head
removal. This time was estimated at 20 hrs (see Figure 19.8.3-3).
The average conditions during this cooldown are 175 psi and 175°F.

QUARTERLY TESTING OF Cii8 AND SCS8

Many components in the CSS trains and SCS trains are tested
gquarterly. Failure to restore the valves to their correct position
after the testing could be a precursor to having a draindown event.

The CSS pump and MOV valves are tested quarterly. The suction line

from the IRWST (SI-304) is normally open and discharge lines to the

IRWST (SI-657, SI-686, and SI-300) would be opened. SI-657 and SI-

326 age#in draindown path #10. SI-300 is in drain down path #10,
an - I

The SCS is also tested quarterly. Valve SI-340 is opened on the
suction side. The valves in draindown path #13 (SI-314, SI-688,
and SI-300) are opened to establish discharge flow.

The cross connect valve on the discharge side, SI-341, is also
tested guarterly. This valve is not used for any normal function
of starting SCS or CSS and is only used for cross connecting the
two systems. This valve is in draindown path #10

These tests are on a safety system and require that the valve
position be separately verified by another pertcn before the test
is complete. In addition, the valve positions aie given in the
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control room and all but SI-300 are to be locked closed.

The NUPLEX 80 contains the COMAX, a computer aided testing system
that compares the desired positions to the actual position for the
valves with control room indication. This system verifies the
valve test arrangement both before and after surveillance tests on
safety systems. COMEX should identify to the operator, valves that
were not restored after the above tests were performed. No credit
was taken for this system in the risk analysis.

Adjust Boron Concentration

The operator might have to adjust the boron concentration in the
SCS train. This should be required very infrequently because
quarterly testing will keep the boron concentration at the IRWST
concentration. The operator will align the SCS train to the IRWST
and pump borated water through flow path #13. Again this is a
potential sequence that might lead to a misaligned valve.

R Va

There are two spring loaded safety relief valves tc protect the RCS
and SCS from overpressure during Mode 5 and 6. Each valve is taken
off of each SCS intake piping and is available whenever the SCS is
aligned to the RCS. These valves are available even if the SCS
train is on standby. If one of these valves fails to close, it can
be isolated from the RCS by isolating the SCS train.

Spurious opening of a safety relief valve has rate of 5.0E-6/hr
(Ref. EPRI-URD). For Mode 5, It was estimated that it would take
20 hours to cool the plant down in Mode 5 before opening the
primary system. Assuming an 18 month refueling and one forced
outage per year, the time exposed to this drain path is 33 hrs/yr
(20 hrs/refuel * 0.6667 refueling/yr + 20 hrs/outage). We are
assuming that the probability of spurious opening of the LTOP
valves is negligible after depressurization. Since there are two
LTOP valves, the draindown frequency is 3.3E-4/yr (5.0E-6/hr * 2 #
33 hr/y).

If an LTOP valve spuriously opened, the best estimate for drain
down to the bottom of the hot leg would be 26 minutes. Boiloff to
the active core would take another 19 minutes and heatup to core
damage would take up to 20 minutes. The operator would have
approximately 65 minutes to restore inventory or start a feed and
bleed operation before CD. This is sufficient time to close the
containment (i.e. greater than 1 hour). Given that there is a
draindown, the operator has sufficient alarms to diagnose and take
action before the onset of core damage (CD). The operator has low
pressurizer level alarms, low RC level alarms, holdup tank alarms,
containment temperature and radiation alarms and others. He can
also take all necessary actions from the control room. 1In this
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analysis, core damage is defined as the cnset of clad damage or
reaching a temperature of 2200°F.

The operator has approximately 45 minutes to diagnose the transient
and start some form of injection before uncovery and up to 20
minutes additional time before core damage. The operator would be
assisted by the SRO and the shift supervisor for most Of'thls time
(after 5 minutes, S&G, T20-4, #3). The shift supervisor wou;d
assist with moderate dependency (MD, HEP = 0.14). The SRO is
assumed to have high dependency but no credit was taken for his
suppert. Also no credit is taken for the STA which could assist
after 15 minutes. (S&G, T20-4, #3, and T20-17)

The operator's failure to respond in 30 minutes (Table value) is
estimated at 0.001/d4 (S&G, T20-3, #4). Support from supervisor
reduces this to HEP = 1.4E-4/d (0.001 * 0.14). If one tqok credit
for the full hour, the HEP is reduced by an order of magnitude. 1In
addition, the stuck open LTOP valve produces a bleed path for feed
and bleed and returns the coolant indirectly to the IRWST. The
core damage frequency is the product of the draindown frequency
times the failure probability of the operators.

6 -

The operator had flow path #13 (through SI-314, SI-688, and SI-300)
open for the quarterly flow tests. In very unusual conditions, he
may have this path open for adjusting the boron concentration
before using the SCS. Through a pre-existing maintenance error,
the flow path could be left open.

Pre-existing maintenance error = 1.71E-4/d
Pre-existing maint. error SI-314 = 8.73E-4/d (analysis of
EFWS valve error in CESSAR-DC, p 19.5E-26)
Pre-existing maint. error SI-688 = 0.14 (mild dep.,
S&G, T20~-17, #3)
Pre-existing maint. error SI-300 = 0.14 (above)

Walkdowns and control room scans = 0.l4/d
Walkdowns (0.52/d each of three valves, S&G, T20-27, $1)
= 0.14/4d

Control Room Scanning = 1.0 (not quantified)

The most probable cause of the draindown is to pave the draindown
path left open and enter SCS. This would occur 1in Mode 4 while the
containment would be closed.

Starting up the SCS Train (startup sequence is described on page
1):



1A: Check valve alignments, operator should discover the
error here. HEP = 0.01 (failure to use check list at
all, S&G, 20-6, #3)

1B: Open valve SI-691, No effect

1C: Check SCS heat exchanger bypass alignment, no effect.

1D: Start SCS pump for recirculation, Get low pressure alarm
on P-300 (suction side of SCS pump), pump cavitation,
cu.'rent indicator is incorrect, Uperator given
Procedural Stop in written procedures. HEP = 0.025 (S&G,
T20-2, $#2, error per critical step in procedures)

1E: open suction side of SCS to RCS pressure causes a rapid
draindown through the SCS pump to the IRWST.

The combination of the above events estimates the probability of
having a rapid draindown event through path #13 during SCS startup,
frequency = 6.0E-9/yr.

Recovery Actions:

1) The rapid draindown occurred during a change in state
while the operator was opening valves, and the operator would
tend to close the valves he was opening. This sequence is not
a spurious failure.

2) Operator has the necessary alarms for the draindown and
could activate SIS, or other makeup operations. The HEP for
operator action would be less than that used for path #2, HEP
= 4.62E-4/d, which would be used in this calculation.

The Core Damage Freguency is the product of the draindown frequency
times the recovery actions (6.0E-9/yr * 4.62E-4/d)

The above discussion addresses a draindown through path 13 caused
by a pre-existing maintenance error. This sequence occurs while
starting SCS. At the end of the refueling, this path is actually
established to pump the coolant back to the IRWST from the
refueling cavity. At this time the system is open, depressurized,
and of lower decay heat. Draining down beyond the desired level is
pos§ible but would be detected by level instruments. If the
draindown was continued to the bottom of the hot leg, the operator
would have approximately two hours to make up inventory. This

::quence has not been guantified because of the operator response
nme.

Backflow through the recirculation line requires that valves SI-
691, and flow path #13 be left open. It also requires the SCS pump
be off. The risk of this path is contained in the risk of Path 13
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which would be the actual draindown path before the SCS pump is
secured.

This path requires the misalignment of valves SI-341, sI1-657, SI-
686, and SI-300. All of these valves have position indication in
the control room and all but SI-300 are locked closed. Valve SI-
341 is not used for any normal or systems test procedure but is
only used when aligning the CSS pump to substitute the SCS pump.
The valve itself is tested quarterly. Valves SI-657, SI-686, and
SI-300 are opened to flow test the CSS pump.

The risk of a draindown through this path while starting up the SCS
train is identical to Path #13 since this path parallels Path #13.
It does require the misalignment of one additional valve (SI-341)
which is not normally used. This path would also cause SCS pump
cavitation during startup, but before aligning to the RCS. The
risk would be slightly less than Path #13 and could be
conservatively assumed to be the same.

CDF_(Path 10, Mode 4) = 2.77E=12/VE

Draindown through Path #10 is also possible when the CSS pump is
used for DHR in Mode 5. This sequence would require:

1) Preexisting maintenance error on valves SI-657, SI-686,
and SI-300 (HEP = 1.71E-4/d, from the path 13 analysis)
and failure to detect with walkdowns and control room
scans (HEP = 0.14/d) but SI-341 is correctly closed.

2) Failure to diagnose valve error on SCS startup (HEP =
0.01, step 1A of path 13).

3) Loss of DHR in Mode 5 during the 33 hrs/y of cooldown
period (2.2E-3/d, BNL freq. SCS train 1).

4) Failure to start second SCS train (3E-2/d, Section
19.8)

6) Correctly opening valve SI-341 to use CSS pump (assumed
successful).

These sequence of events leads to a rapid draindown through path 10
during cooldown in Mode 5. The frequency for this draindown is
1.58E-11/yr. The event is similar to the analysis of a draindown

through path 6 where a total loss of DHR occurs with CSS
maintenance.

Operator has the necessary alarms for the draindown and could
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activate SIS, or other makeup operations. The HEP for operator
action would be similar to used for path #2, HEP = 4.62E-4/d, whiqh
would be used in this calculation. The CDF for this sequence is
negligible.

PATH 6, C88 CROSS CONNECT ON THE SUCTION SIDE

The event tree (Figure 2) starts with the disassembly of one of the
CSS trains. While the train is disassembled, the operating SCS
train must fail and the second SCS train must fail to start. The
operator then tries to cross ccnnect the two systems. If tpe two
systems are already cross connected, the CSS will not drain and
disassembly would be impossible. A written step in the maintenance
procedures will have the cross connect valve tagged out. In
aligning the CSS to the SCS, a step in the written emergency
procedure should be to verify that the CSS system 1s available.
This is part of configuration management. Only if all of these
events occur wi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>