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ABB
February 24, 1994
LD-94-015

Docket'No. 52-002

Attn: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: System 80+" Information for Issue Closure

Dear Sirs:

The attachments to this letter provide revisions to CESSAR-DC and material
to close follow-on questions to DSER responses. Attachment 1 provides
revisions to the Structural Design Criteria of Appendix 3.8A, which should
be given to Mr. G. Bagchi.

Attachment 2 transmits a revision to Section 3.11 to reflect resolution of'

NRC questions on implementation of the new radiological source term ir, the
equipment qualification program. These revisions should be given to N1r.
11. Walker and Table 3.11-2 showing the Safety Injection Systen in the
higher Level 2 qualification group should be given to Mr. T. Collins.

Attachment 3 is a copy of a February 22 fax to Mr. S. Sun with minor
changes to Table 4.4-1.

Attachment 4 provides revisions to Section 9.1 recently requested by NRC
and a notation (not a revision) to Figure 9.1-3 to show connections for the

|borated and non-borated makeup water connections.
I

Attachment 5 transmits revisions to Section 9.4, on ventilation systems,
which should be given to Mr. J. Raval.

Attachment 6 presents revisions to Section 14.3 based on recent discussions
with Mr. T. Boyce on the issue of design detail provided and the use of
ITAAC This issue has at times been generally identified as Design
Acceptance Criteria, although the enclosed revisions do not use this
terminology.
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Attachment 7 provides minor revisions to Chapter 7 to clarify the use of
modified statistical combination of uncertainties methodology. This
clarification was made as a result of the February 9 ACRS Subcommittee
meeting.

Attachment 8 presents revisions to CESSAR-DC and the Emergency Operations
Guidelines resulting from the resolution of the Shutdown Risk (Mode 5
Drain-Down) Operator Action Time issue. These revisions should be given
to Mr. T. Collins.

Attachment 9 provides revisions to the list of COL License Information
(action items) in Section 1.10. This section will be revised again after
the System 80+ Advanced FSER is issued.

Attachment 10 transmits revisions to Chapter 19 which are nearly identical
to those faxed to Mr. N. Saltos on February 14.

Attachment 11 transmits an overview and the quality plan which implements
the QA Topical Report referenced in Chapter 17 of CESSAR-DC. ABB-CE agreed
to make this submittal at the February 18 closecut interview after the QA
audit by NRC staff.

CESSAR-DC changes provided above will be printed in Amendment V.

If you have any questions, please call me or Mr. Stan Ritterbusch at (203)
285-5206.

Very truly yours,

COMBUSTION ENGINEERING, INC.

.CW. j
_,3

C. B. Brinkman
Acting Director
Nuclear Systems Licensing

CBB/ser
cc: J. Trotter (EPRI)

T. Wambach (NRC)
P. Lang (D0E)

_ - _ _ _ _ _ _ _ _ _ _ _
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5.1.1.2.7 Miscellaneous Equipment and Large Bore Piping |

He following load allowances shall be considered where multiple large bore piping runs are located |
or where large twruy loads are identified.

'

In addition to major equipment located on general*

arrangement drawings, a point load of 20 kips
"

should be applied at the midpoim of each concrete Q{ :
floor slab and concrete beams (Case A). 3agem.c

" "

A point load of 40 kips shall be applied at the $ w cm 02 |*

midpoint of steel collector beams providing prunary a ecs, c 3g
frammg (Case B). o a cm a

:
A point load of 30 kips shall be applied to the * cm 01*

midpoint of other steel collector beams or beams
provided for support frammg (Case C). h.[ 0,

--

,

A point load of 30 kips at midspan on prunary steel*

filler beams frammg into steel collector beams (Case D1) and 20 kips on other steel filler
beams or stringers (Case D2). (Note: nese loads are for added design margin on the beams
and slabs and are not to 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*

each steel column.

5.1.1.2.8 Mhr itaneous Equipment, Small Bore Piping, Cable Tray, and HVAC |
Ductwork

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

A load of 15 kipt on steel collector beams*

A load of 5 kipa on other steel beams*

A load of 50 khs on steel columns M
'

*
i

\|2 - 5/./,2. 9 in.urf I

5.1.1.3 H - Soil Load

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 soilloads shall consider a ground water
level up to El. 88*-9", 2'-0" below plant fimshed yard grade elevation (El. 90'-9"). He lateral soil
pressure shall be based upon the following soil properties;

Soil Density*

125 pounds per cubic foot (pef), normal moist soil
80 pcf, dry
145 pcf saturated

Amaufmae U
3.8A-11 December 31,1993
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Insert 5.1.1. 2. 9

5.1.1.2.9 Alternate Load Allowances for Piping, Cable Trays, Conduit, HVAC
Ductwork and Miscellaneous Equipment

The following alternate load criteria may be used in lieu of Sections 5.1.1.2.6,
5.1.1.2.7 and 5.1.1.2.8.

R

- For piping, cable trays, conduits and HVAC ducts, conservative estimated
loads shall be used with a minimum value of 50 psf.

- For maj or equipment, actual loads shall be used

- In addition to the above loads, 5 kips concentrated load on beams,
girders and slabs shall be used to maximize moment and shear. This
load is not carried beyond the beam support connection to the supporting
beam, girder or column.

Actual loads shall be tracked during the design process, reconciled with the
load allowances established and documented in the structural analysis report
described in the structural acceptance criteria, Section 3.8.4. 5.3

_ _ _ _ _ _ _ _ _ _
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Transverse reinforcing at the edges of wall panels shall be anchored in accordance with*

Paragraphs 21.5.3.5 and 21.5.3.6

Longimdinal 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.*

by ceind aMonin;;i.l! he =d fer = rier ec.'!: nd :12: ech= dc =ining d.,_

is a.~ c:m.a m de e ; ,a7eem,,;,,,te ,,,e g,enei,.,gey e leeg n 3.cging ;; gg_

na req w pli" i--h given r Am 339 Se 4^r 12.2.2 ^ " be inuai
s-cene +e tr - e-

ud; fmn prov!M b AO 31? Sder 12.2.'.3.

When feasible, uniform reinforcement panerns should be used for sections with similar requirements,
thickness and loading.

6.2.1.1.2 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*

3.0 for undercut type anchors*

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

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

1

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

expansion anchor allowable loads,*

expansion anchor mmimum spacing,*

spacing requirements for expansion anchors,*

procedures for addressing baseplate flexibility's in calculating 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 agamst i

the undercut concrete hole produced by a special flaring tool. Undercutung of the concrete is |

required for the anchor to provide the concrete shear capacity to match the high strength bolts.

For smaller safety related or non-safety related applications expansion anchors referred to as t

" Sleeves" or " Wedges" may be used, subject to the safety factors given above.

Amendment U

3.8A-24 December 31,1993
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Insert 6.2.1.1.1

Unless the ground water level is below the goundation level, due to either
natural site conditions or provision of a permanent dewatering system by the
COL Applicant, epoxy coated reinforcing shall be used for exterior walls and
slabs when the existing groundwater is determined to be suf ficiently corrosive
so as to adversely af f ect the long term durability of the concrete structure.
When epoxy coated reinforcing is used, the required splice length given in
ACI 349 Section 12.2.2 shall be increased using factors provided in ACI 318

Section 12.2.4.3.
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7.1.2 CONCRETE PLACEMENT

Regmrements and/or limitations on concrete placement will be determmed 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 formmg requirements,*

mmmum height of pours,a

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

temperature control, and
curing requirements and procedures.*

7.1.3 REINFORCING

Fabrication and placing of reinforcing bars for concrete in Seismic Category I structures shall |
conform to the requirements and tolerances specified in ACI 349 Section 7.5 and in ACI 301 Sections
5.5, 5.6, and 5.7.

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

Lap splices 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

Consuuction sequence will be determmed by the COL Applicant. Additional design requirements
due to the construction sequence will be dernmmad by the COL Applicant during the final design.

7.2 STRUCTURAL STEEL M 2d
us war

7.2.1 STRUCTURAL STEEL; FABRICATION 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.

7.2.2 HIGH STRENGTH BOLTED CONNECITONS

Bolts shall be installed and tightened in accordance with Section 8(d) of " Specification for Structural
Joints Using ASTM A325 or A490 Bolts." "Ihe use of " load indicator" bolts or washers should be
used where possible. " Snug tight" installation of bolts in " slip critical" connections shall not be
permmed.

Ammamam U
3.8A-29 December 31,1993
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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.

t

i
1

|

i
|

I

_ -
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7.2.3 WELDED CONNECTIONS

Welding activities associated with Seismic Category I structural steel and their connections shall be
accomplished in accordance with written procedures and shall meet the requiremenu of ANSI /AISC l

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 I and non-Seismic Category struentres and components shall
be verified.

9.0 MATERIAIS
|

9.1 GESTRAL

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

I

Materials used should be selected based upon a proven record of service in other nuclear facilities.
Matenals shall be specified based upon approved codes and standards. Additional matertal
restrictions or requiremems may be added by the design engmeer to meet andcipated design or field
conditions.

;

With suitable qualification and no applicable matenal restrictions, substitute matenals may be used.

Materials used shall be qualified to withstand environmental conditions for normal and accident
.

!
conditions. Site specific design specifications prepared by the COL Applicant should idennfy |
required qualifymg environmental conditions. !

9.2 SPECIFICATIONS

The matenals identified below and in Section 3.8.4.6.1 shall be considered acceptable for the analysis
and design of System 80+ Standud Plant strucmres.

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

9.2.1 CONCRETE

Cc;;..n: =mp == ==gi = 4000 pai /Bd4 4)[M7
(5000 pai fcr ic N=?= E!=d =p:..,ere) bd 9 2./Mc=:! " :!ght :cerete i : dreig cf 135 MO pcf.- jgg

Cement - material shall conform to ASTM C 150 per ACI 349 par. 3.2. Cement shall conform to
Type I or Type II designations except where additional qualifications are conducted for special
applications.

Ammamme U

3.8A-30 December 31,1993
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Insert 9.2.1
,

;

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 as-
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 )

I

i
,

I

.
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9.2.2.3 Welding

Welding materials shall conform to the requirements of the Structural Welding Code (AWS-D1.1).
AWS D1.1 Table 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

Re use of the restricted materials should be based upon a proven need and avoided where possible.
Matenals that are restricted include;

Use of teflon based low friction sliding bearing plates such as "Flurogold" or neoprene based*

gaskets, seals, or bearings shall be kept to a mmimum due to presence of fluoride or chloride
ions and the increased potential for stress corrosion cracking.

Low melting point metals (lead. zinc, etc.) have been identified for their deleterious effect on*

corrosion resistance and ductility of metallic components. Restrictions on zine will also mean
a restriction on galvamzed materials. His restriction is particularly applicable inside
Comamment where the zine in the galvamnd coating can result in chemical reactions
producing additional hydrogen.

10.0 SUPPLEMENTAL DFSIGN CRITERIA FOR NUCLEAR ISLAND. CATEGORY I AND
II STRUCTURES

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 strucmres addressed in this section.

10.1 STRUCTURAL FOUNDATION /BASEMAT
.

10.1.1 DESCRIPTION
4

he Basemat is a 10 foot thick reinforced concrete slab that supports the Nuclear Island struemres.
The Basemat measures 334 feet by 442 feet, which includes an extension of four feet beyond the

- " "
Nuclear Island perimeter along all four sidesy Acid. ;27%)ed Y

;

10.1.2 DESIGN REQUIREMENTS M'/ / /MW/

He basemat is designed for the envelope of reactions con:.idering all soil cases. He basemat
analysis provides support reactions assuming a homogeneous foimdation subgrade. These reactions
are used to determme 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.

He basemat shall use a symmetrical reinforcing configuration based on the maximum required
reinforcing, either top or bottom of the basemat to account for differential settlement.

Amendment T

3.8A-32 November 15,1993

_ _ _ _ . .
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Insert 10.1.1

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.

I
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1

3.11 ENVIRONMENTAL DESIGN OF MECHANICAL AND ELECTRICAL
EOUIPMENT

.

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 j

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 is not practical, the equipment is
qualified 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 1

to the following ranges of environmental conditions: I

1. Temperature ranges given in Appendix 3.11A.

2. Relative humidity ranges given in Appendix 3.11A.

3. Pressure ranges given in Appendix 3.11A.

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

B. In addition to the normal environment, the mechanical and
ielectrical components required to mitigate the consequences

of a desigra basis accident (DBA) or to attain a safe ;

shutdown of the reactor are designed to remain functional l
after exposure to the environment anticipated following the
specific DBA which they are intended to mitigate.
Anticipated environmental conditions and requirements are
listed below.

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

2. The time integrated " worst case" post-accident |
radiation doses are indicated in Appendix 3.11A.
Equipment will be designed for the types and levels of
external radiation associated with normal operation
plus the external radiation associated with the

f ). _

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

b Edj 1

after the accident for which it is required to be

_ an5|

Amendment U
3.11-1 December 31, 1993
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- - . .- - - .- - -__

CESSAR EnnnCAMN

| 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 qualification program available for NRC
evaluation.

3.11.1 EQUIPNENT 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 qualification 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

i 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
I 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. Environmentil qualification of electrical equipment located
in mild environments within Combustion Engineering's scope
of supply will be in accordance with the methodologies

j 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. i

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;

C. 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 Oualification 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
qualification of equipment in a mild environment is taken from
Qualification Guidelines for Instrumentation 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 Mechanical and Electrical Component Environmental
Desian and Oualification for operation During and
After a Desian Basis Accident g

Equipment listed in Appendix 3.11B is designed to remain ~,

functional in the environment that exists at the equipment buO']location during and after the design basis accident in questic an/(e.g., LOCA and MSLB) for the time frameVafter the accident for
which it is required to be functional, and the integrated
radiation dose during normal operation. The temperature,

; pressure, and humidity environment inside the containment after
i 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.

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 III, 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.

C. The qualification methods and documentation requirements of
IEEE Standard 323-1974, "IEEE 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
3.11-4 December 31, 1993
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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 EOUIPMENT

Equipment which is located in zones susceptible to a harsh
environment are also exposed to a mild environment preceding the
DBA. Such equipment will undergo 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 equipment, that,

| mechanism will be analyzed to determine whether an accelerated
| aging program or a periodic part replacement program is'

appropriate.

RADIATION FOR HARSH AND NON-HARSH ENVIRONMENT EOUIPMENT

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 tin after the accident for
which it is required to be operationa The levels defined in.

Appendix 3.11A are " worst case" ues and are intended to
represent an upper bound dose va for that region.

Y y QR
~
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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 used; 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.

Gamma

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 i

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 4N
taken for available shielding , (c . g. , cable ja det= fut uable d
qualificatica). 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 equivalent gamma
radiation dose will be used for qualification testing to simulate
neutron exposure. The basis for establishing an equivalent gamma
radiation dose will be provided.

Chemical Sorav

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
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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 compositio,n, 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 Ecruipment

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

3.11.3.2 Mechanical Equipment

i
Mechanical equipment is relatively insensitive to environmental
conditions considering that service conditions usually far exceed
environmental conditions. For mechanical equipment the service
requirements and the environmental requirements are fully defined
in the design specifications. The equipment 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 recruirements. 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.

1The evaluation of environmental adequacy of equipment is
initiated by the full definition of environmental requirements in
equipment specifications, as stated above. Test reports and
analyses which substantiate operability after exposure to the
environment, and the quality assurance documentation, will be
filed by the owner-operator and available for staff audit, as
discussed in Section 6.0, Documentation, of CENPD-255-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 CLASS 1E INSTRUMENTATION LOSS 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

Amendment Q
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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.

4

Table 3.11-1 lists all of the areas under consideration and the
alarm provided. Also, e.ach 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 tne component parts of the ventilation system to maintain
normal equipment qualification 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 te9perature in
the essential circuit ranges from 45' to 556F whiUh 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 required 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
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A. Plant Protection System (PPS)

B. Main Control Panels

C. 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 qualified for the maximum
expected temperature, radiation, humidity, and pressure under
which and the duratio after the accident for which the equipment
is expected to be fun tional. g p., j] 4A/
3.11.5 CHEMICAL BPRAY, 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.

| I3.11.5.2 Humidity '

1

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 qualified by type test. The
equipment is tested prior to the application of the high humidity ,

i

environment to establish a baseline; then tested while exposed to
a humid environment that envelopes the required humidity I
condition; and again tested after removal of the high humidity i
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 to the appropriate test profile in Appendix 3.11A.
3.11.5.3 Submergence

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

Amendment U
3.11-9 December 31, 1993



,
- _ . .

CESSARUninc-1

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

l

| 3.11.5.4 Power BuDD1*? Voltace and Frequency variation
!

! 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
I accident environment for which they are required to be

functional.

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

!e |-2--
- r_adiation environment expected at component location

//] , e ri^r to c:1Qup to the time the equipment is required to
remain run nal post accident, and

- do - The limiting design basis accident for which the component,

!
' provides a safety function.

Radiolocical Source Terms

Normal operation radiation environments are developed based on
j 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 CEAi

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

j 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 Drafta

i 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 portulated to satisfy 10 CFR 100.
The second level of fuel damage is that corresponding to
10 CFR 100 which calls for a postulated design basis accident>

(DBA) involving substantial melting of the fuel. Consideration
'

1
'

of this event provides defense-in-depth because it simply ignores l

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 means that the primary system will be depressurized,

before core damage occurs. S e long-term cooling of
G h.._______kuirecore debris in-vessel ot rec use of the Q ;t;j

r. = ' - 5; - q -- g Emergency Feedwater System. , . ~,

debris (vemaa% L te<A~ S
~ '

S a_Em -

In-vessel mcy~ tor tne 10 CFR 100 DBA will be
| maintained by the C-- - -i T;r1-f and Shutdown Cooling Systems
j u Q , N ~:::t_ _ r" ''; q :bl. c--ee-c - ' **--

pMe-

&d ;f 7: vt- t : th: X " ~" , ; ::agNa^g -- th; ,Q
,h - - -- m m-Z m _ _.. _ ; i , _ ___ _ .. a n;; = 1, - C i.,K;tir,-ih
t+re"im!Numa . To ensure proper transition from the arresting of1

core damage tnf r ; ------fal ;f ra''- ri : -m c F "
-

-,

ed ...~ m _ % - - _ _ to the long-term cooling mode described
? above, 2: "-f:tf M f'-- C;; L _ f the Emergency Feedwater

System will be qualified for 72 hours of operation even with the4

10 CFR 100 source term having been released to containment. As
discussed in Chapter 15, this 10 CFR 100 DBA source term is based

j 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 Eauipment Oualification

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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Group A: Equipment needed for safe shutdown and
post-accident mitigation, including RG 1.97 Type
A variables.

Group B: Instrumentation needed to monitor plant status
(including RG 1.97 Category 1 and 2 variables not
included in Group A) during the accident as well
as into the start of the recovery phase.

Components that fall under the Group A classification are
qualified for component specific post accident durations
which can range from accident initiation up to a maximum of
100 days. Three months is defined as the duration of the
accident.

Components that fall under the Group B classification are
qualified for component specific post accident durations
which can range from accident initiation up to a maximum of
180 days. Six months is considered to be well into the
recovery phase.

B. Qualification Time

The required qualification time for components (including
margin requirements per RG 1.89, Rev 1) is developed as
follows:

Group A

- For components needed in the short term (first 10 hours
after the event), the qualification time is established
based on a conservative estimate (consistent with the
accident analyses) of when (and for how long) the component
is required to function plus a margin of one hour.

- For components needed to operate intermittently or operate
in the short term (but exceeding 10 hours), thequalification time is established based on a conservative
estimate (consistent with the accident analyses) of when
(and for how long) the component is required to be
functional or until such time when an alternate method canbe used to perform the function or when replacement
components can be installed. Per RG 1.89, Rev 1, a 10% time
margin is addressed. gl g gg
In the event none of the above4can be clearly established to
be possible prior to 100 days following the DBA, the
component is qualified to 100 days following the accident.
The 100 days is assumed to include the 10% time margin
requirements required by RG 1.89, Rev 1.

- For components needed to operate for the entire duration of
the accident, the qualification time is 100 days or until

Amendment U
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$ such time when an alternate method can be used to perform
j the function or when replacement components can be

installed. As discussed above, a 10% time margin isi

addressed.,

.

GrouD 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 recovery efforts are initiated and other'

i monitoring techniques and/or devices appropriate for the
specific event can be introduced. The qualification time

! for individual components are based on an evaluation of
i 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'

1 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 timei

- frames less than 180 days.

| C. Qualification Level

The approach used in establishing the post LOCA radiation
| environments allows for the development of two functionally 1

appropriate qualification levels. As discussed previously, |
'

these levels are based on the usage of radiation source i
j terms (in the development of post-LOCA radiation

'

environments) which are consistent with other system design
bases. The components are segregated by required;

qualification level as follows:
3

.

Components Needed to Preclude or Limit CoreLevel 1 -

Damage.

Components Needed to Maintain ContainmentLevel 2 -

Integrity G {/p.| i,5 +1kJ$ed /o$ [ w we_ Mr;./
coo InM||

D. Application of Qualification Level to Equipment and
1 Instrumentation

/

[Level 1

Environmental qualification for the r _q =3=.i= an
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.

j 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

Eh.s ) \
If the 556dEmd. EFWS function.s o

within

2l= =gtheio design basts;(e > 67{ f ||
* ;-pinrt :i .;1; ger= _ : FM :nd the M *='da;r h W ly-i

therewillbeminimalcore),gge' n_ , Min 41 - ;... ) '

damage. g
1

* In an " Arrested" Core elt Scen io, (i.e., if the j

effectiveness of the. h;c,. systems is delayed resulting in j4

the release of the gap plus some melted fuel) : |

- The 100% gap qualification level (plus sufficient
margin) will justify credit for restoration and'

operation of the MG-eenst EFWS for approximately three
days to 1- ? -- - ' :J : -- + control reactor coolant
system pressure. (Q/
Long term core cooling (i.e. , beyond the three days) is-

guaranteed by 1 == _ lim. -- ' ^ '
y ;

-, M shutdow cooling [ pumps (Level 2 i
*

_._

qualified equipment),an tuque safety inject 1%peWr. I

' 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 suberiticality which occurs almost4

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 listed 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 followirag
a CEA ejection accident (anticipated fuel failure is
6.8%).

Type D Variables:*

[cafety In c n Systi mo orin ins entat'on: As.
' *

d' cus ps lier i s Sectio he entire ety
In rion Sys i ali *d Leve whi nc des

,

t a umulatof tank / pressure accumula
ation valve nosition and s ety injec 'on flow.

- 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., long term RCS pressure control will
not be achieved by steam dump via the SG). !

- Emergency Feedwater System monitoring instrumentation:
As discussed earlier in this section, the entire
Emergency Feedwater System is qualified to Level 1
which includes the emergency feedwater flow and storage

,|tank level.

;
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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).

i

Type E Variables:*

|

Airborne radioactivity materials released from the|
-

plant: The primary purpose of the main steam line
i radiation monitors is radiation detection following a
| steam generator tube rupture. These detectors do not

,

| need qualification for the duration of the core melt |
I scenario since- long term RCS pressure control is -

achieved by the Safety Depressurization System rather ;7ew
than by steam releases via the SG.

[*dd; IN *Level 2 ,

Environmental qualification fo. the components needed to,

! maintain containment integrity is based on Draft NUREG 1465
| Gap Plus Early In-vessel Release Source Term to satisfy the

" substantial" core melt postulated by 10CFR100 which

presupposesthatemergencycorecoolinghasfailed{,
RG 1.97 Category 1 and 2 post-accident monitoring

'

instrumentation not addressed for Level 1 qualification I

above will be qualified to appropriate radiation |
| environments bounded by Level 2 qualification requirements. I

! |

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

;

i
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REFERENCES FOR SECTION 3.11

1. " 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 Equipment 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 No Control Room Control Room

A. Control Building

1. Control Room and Adj.
Offices X X X

2. Computer Room X X
3. Vital Instrument &

Equipment X X
4. Essential Switchgear

Room X X
5. CEDM Control Room X X
6. Essential Battery Room X X X
7. Remote Shutdown Panel X X

B. Subsphere X

11. Turbine Driven FWP Room X X
2. Motor Driven FWP Room X X
3. SCS Heat-Exchanger Room X X
4. SI Pump Room X X
5. CS Pump Poom X X
6. Containment Spray

Heat-X Rotem X X
7. Fuel Pool Heat Exchange

Room X X
8. Fuel Pool Cooling Pump

Room X X
9. Penetration Room X X

C. Nuclear Annex

1. Essential Chiller and
Pump X X

2. Component Cooling Water
Pump Room X X

D .' Diesel Generator Building X X

E. Fuel Build. Exhaust filter
Train X X X

lF. Containment X X
|

Amendment I
December 21, 1990
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TABLE 3.11-2

(Sheet I of 2)

SUMMARY OF ASSIGNED

|
RADIOLOGICAL EOUIPMENT OUALIFICATION LEVEL

RADIATION EQUIPMENT EQUIPMEST
| QUALIFICATION LEVEL _ GROUP A GROUP B
, - ~

LEVELl' [ Safety Injection System SEE LIST 1
Emergency Feedwater system

| Containment Pressure Boundary W
i LEVEL 2 (Including Containment Isolation) SEE LIST 2
'

Safety Depressurization System
Shutdown Cooling System
Contamment Spray System
Combustible Gas Control **
Component Cooling Water System **

*

***
Essential Chilled Water Systems
Equipment and Floor Drains"*
Subsphere and Annulus Ventilation Systems

LIST 1 LIST 1 (Continued) |
| Primary Safety Valve Position IRWST Temperature
| Reactor Coolant Temp (bot / cold) Emergency Feedwater Flow

Reactor Coolant Radiation Level Emergency _Feedwater Storage Tank Level
Reactor Vessel Coolant Level fafetj Injection Flow - ;

'

SG Pressure ' Safety Injection Tank level
|;

i SG Level Safety Injection Tank Pressure
|

SG Safety Valve /ADV Position Safety Iniection Tank Isolation Valve Position i

Pressunzer 12 vel NSteam Line Effluent Radiation Level
Pressurizer Heater Status Containment Area Radiation (Low Range)
Degree of Subcooling

! Neutron Flux
| Core Exit Temperature
1

l I
!

'

!

((

* Plus Margin for Transition to Level 2 |e

** Equipment Qualification per Regulatory Guide 1.7 |

*** Portions Supporting Containment Spray / Shutdown Cooling |

Amendment U
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TABLE 3.11-2
i

'

(Sheet 2 of 2)
|

SUMMARY OF ASSIGNTD .

RADIOLOGICAL EOUTPMENT OUALIFICATION LEVEL

i
RADIATION EQUIPMENT EQUIPMENT

QUALIFICATION LEVEL GROUP A GROUP B

| LIST 2 LIST 2 (Continued)

RCS Pressure Shutdown Cooling HX Outlet Temperature
SDS Valve Position IRWST Level

.
SDS Pressure Contamment Isolation Valve Positica |

| SDS Temperature Contamment Area Radiation Monitor (high range) ,

C Unit Vent Post Accident Q)ncentration
'

' / ntainment Pressure Unit Vent Flow

/ Containment Temperature Control Room Ventilation Damper Position
{ Contamment Hydrogen Concentration *"* Status of Standby Power & other Safety Related Energy Sources

Contamment Spray Flow Component Cooling Water flow & temperature to ESF System
Shutdown Cooling Flow

Occ 5 & '"%
II s '4f

'

(b (b'.f | gfI w

MM l

lu&
l

i

!

|

|
|
|

|

| "" 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)

ENVIRONMENTAL DATA

Station Service Water Pump Structure / Component Coolina Water
Heat Exchancer Structure Environmental Data

Environmental Category 0
(LOCA/MSLB)

Environmental Parameters Ranae 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.

2. 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.

i

3. Outside the biological shield,

i 4. 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 coret

| 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.

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

Amendment U
T December 31, 1993-
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APPENDIX 3.11A

ENVIRONMENTAL CONDITIONS AND TEST PROFILES |

FOR

STRUCTURES AND COMPONENTS

1.O 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 ,

time after the worst case DBA for which it is required to be !

,

func ional. The typical test profiles shown include test margins !re ired by 10 CFR 50.49. The "inside cabinet" test profiles
(F ures 3.11A-8 and 3.11A-10) include a temperature margin which la ounts for heating effects inside the cabinet. Figures 3.11A-9 and '

.11A-10 include allowance for loss of ventilation in certain regions
of the Nuclear Annex /Subsphere. Generic testing of equipment may,
and usually does, exceed the conditions shown in the test profiles.

;

- Ac|k
[h & '^R & '

0

Amendment U
3.11A-1 December 31, 1993
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TABLE 3.11A-1

| (Sheet 1 of 8)

ENVIRONMENTAL DATA |
Containment Vessel Environmental Data

Environmental Category A-1
(LOCA)

Environmental Parameters Ranae and Duration |

Temperature, 'F Figure 3.11A-1A
Pressure, psig Figure 3.11A-1B
Relative Humidity, % Saturated /Superheated |

Steam / Air Mixture
Radiation, 60 Yr. TID Rads Plus LOCA'*3'' < 4.3 x 10 Gamma |

7

8< 3.5 x 10 Beta i

Chemical Spray 4,400 ' ppm Boron as H 803 3
pH of 7.0-8,5 after 4 hours i

using Trisodium phosphate |
|

! Containment Vessel Environmental Data
Environmental Category A-2 |

(MSLB)

| Environmental Parameters Ranae and Duration

| Temperature, 'F Figure 3.llA-3 0-30 min.
Figure 3.llA-1A after 30 min.,

I Pressure, psig Figure 3.11A-1B
Relative Humidity, % Saturated /Superheated

Steam / Air Mixture
Radiation, 60 Yr. TID Rads''3 < 3.1 x 10 Gamma6

Chemical Spray 4,400 ppm Boron as H 803 3
pH of 7.0-8,5 after 4 hours
using Trisodium phosphate |

Amendment 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 Gamma5

5
; 4 x 10 Beta

Chemical Spray N/A
d

Containment Vessel Environmental Data
Environmental Category B;

i (Normal)

Environmental Parameters Range and Duration
-

.

| Temperature, 'F 60-110, continuous
! Pressure, psig atmospheric, continuous

Relative Humidity, % 20-90, continuous
3 6Radiation, 60 Yr. TID Rads < 3 x 10 Gamma

| Chemical Spray N/A

:

i

!

,

4

i

T

Amendment U
j December 31, 1993
,
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TABLE 3.llA-1 (Cont'd)

(Sheet 3 of 8)

ENVIRONMENTAL DATA

Nuclear Annex /Subschere Environmental Data
Environmental Category C

(Normal)

Environmental Parameters Ranae and Duration

Temperature, *F 55-104, continuous
,

Pressure, psig atmospheric, continuous 1

Relative Humidity, % 20-90, continuous !
3Radiation, 60 Yr. TID Rads < 1 x 10 Gamma Hydrogen

'

Recombiner Rms.
3< l.5'x 10 Gamma Reactor Bldg.

Subsphere
3< 1 x 10 Gamma Component Cooling

Pump Rms.,
EFW Pump Rms.,
Essential Chillers Rms.

Chemical Spray N/A ;

)

Nuclear Annex /Subsobere Environmental Data
Environmental Category C1
(Abnormal - Loss of HVAC)

Environmental Parameters Ranae and Duration

Temperature, 'F 55-122
Pressure, psig atmospheric, continuous
Relative Humidity, % 20-90, continuous
Radiation, 60 Yr. TID Rads < 1 x 10 Gamma, Hydrogen3

Recombiner Rms.
< 1.5 x 10' Gamma, Reactor Bldg.
Subsphere

3< 1 x 10 Gamma, Component
Cooling Pump Rms.,
EFW Pump Rms. and Essential
Chillers Rms.

Chemical Spray N/A

Amendment I
December 21, 1990

A
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TABLE 3.11A-1 (Cont'd)

(Sheet 4 of 8)
i
!

ENVIRONMENTAL DATA

| Nuclear Annex /Subsobere Environmental Data
| Environmental Category D

(LOCA/MSLB) !

I

Environmental Parameters Rance and Duration
'

Temperature, *F 55-104 jPressure, 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 i
5 5

Recombiner Rms.
7< 2.1 x 10 Gamma Reactor Bldg.

Subsphere (assumes streaming from
| inside containment)'

3< 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

| Mechanical Eauipment Room
! Environmental Category E'

(Normal)

Environmental Parameters Ranae and Duration

Temperature, *F 104, continuous,

! Pressure, psig atmospheric, continuous' Relative Humidity, % 20-100, continuous
Radiation, 60 Yr. TID Rads s 10 Gamma

3

Chemical Spray N/A

i

Amendment U
December 31, 1993

!
|

.
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TABLE 3. IIA-1 (Cont'd)

(Sheet 5 of 8)

ENVIRONMENTAL DATA

Spent Fuel Pool Area Environmental Data
|

Environmental Category F
(Normal)

Environmental Parameters Ranae and Duration
i

Temperature, *F 40-104, continuous
Pressure, psig atmospheric, continuous |

Relative Humidity, % 20-100, continuous
3Radiation, 60 Yr. TID Rads s 10 Gamma

Chemical Spray N/A
I

Spent Fuel Pool Area Environmental Data
|

Environmental Category G
(LOCA/MSLB)

Environmental Parameters Rance and Duration
iTemperature, 'F 40-104, continuous iPressure, psig atmospheric, continuous

Relative Humidity, % 20-100, continuous
Radiation, 60 Yr. TID Rads' s 10 Gamma

3

Chemical Spray N/A

Emeraency Diesel Generator Areas Environmental Data
|

Environmental Category H
(Normal)

Environmental Parameters Rance and Duration

Temperature, 'F 40-120, continuous
Pressure, psig atmospheric, continuous
Relative Humidity, % 20-100, continuous
Radiation, 60 Yr. TID Rad < 10 Gamma3

Chemical Spray N/A

Amendment T
November 15, 1993
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TABLE 3.11A-1 (Cont'd)

(Sheet 6 of 8)

ENVIRONMENTAL DATA
' Emeroency Diesel Generator Areas Environmental Data

|
Environmental Category I

|
(LOCA/MSLB)

|

| Environmental Parameters Range and Duration
l

Temperature, "F 125, continuousi

| Pressure, psig atmospheric, continuous
! Relative Humidity, % 20-100, continuous
! Radiation, 60 Yr. TID Rads' < 10 Gamma3

Chemical Spray N/A i

| Control Room Environmental Data Environmental |
| Catecory J |

| (Normal /DBA)

Environmental Parameters Ranae and Duration

| Temperature, "F 73-78, continuous
'

Pressure, psig atmospheric, continuous
Relative Humidity, % 20-60, continuous

3Radiation, 60 Yr. TID Rads s 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
3Radiation, 60 Yr. TID Rads s 10 Gamma

Chemical Spray N/A

Other Control Areas Environmental Data
Environmental Category K

(Normal)
Environmental Paramet;ers Range and Duration

Temperature, 'F 85, continuous
Pressure, psig atmospheric, continuous
Relative Humidity, % 20-100, continuous

3Radiation, 60 Yr. TID Rads s 10 Gamma
Chemical Spray N/A

Amendment T
November 15, 1993

|
_ _
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TABLE 3. IIA-1 (Cont'd)

(Sheet 7 of 8)

ENVIRONMENTAL DATA

| Main Steam Valve House Environmental Data
'

Environmental Category L
(Normal)

,
Environmental Parameters Ranae and Duration

|
'

Temperature, 'F 40-115, continuous
Pressure, psig atmospheric, continuous
Relative Humidity, % 20-100, continuous,

3! Radiation, 60 Yr. TID Rads < 10 Gamma
I Chemical Spray N/A

Main Steam Valve House Environmental Data
Environmental Category M

(MSLB)

| Environmental Parameters Rance and Duration
l

Temperature, 'F 300 max
>

| Pressure, psig 10 |
| Relative Humidity, % 100,3 continuous
| Radiation, 60 Yr. TID Rads' < 10 Gamma

Chemical Spray N/A |

,

Station Service Water Pumo Structure / Component Coolina Water
;

| Heat Exchancer Structure Environmental Data !'

Environmental Category N l

(Normal) |

Environmental Parameters Rance and Duration

Temperature, 'F 40-104, continuous
! Pressure, psig atmospheric, continuous

;Relative Humidity, % 20-100, continuous 1

Radiation, 60 Yr. TID Rads N/A !
Chemical Spray N/A |

i

Amendment Q
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 Coolina Water
Heat Exchanaer Structure Environmental Data

| Environmental Category 0
(LOCA/MSLB)

Environmental Parameters Ranae and Duration

Temperature, "F 125, continuous
Pressure, psig atmospheric, continuous
Relative Humidity, % 20-100, continuous
Radiation, 60 Yr. TID Rads' N/Ai

| 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.

2. 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.

3. Outside the biological shield.

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

|

| 5. 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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ENVIRONMENTAL CONDITIONS OF EQUIPMENT

ABSTRACT

Appendix 3.11B presents in tabular form the identification of
equipment which will be environmentally qualified, 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.
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TABLE 3.118-1

(Sheet 1 of 211 |

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS |

Required Duration of
Operation for

|
Deslan Basis Accident'

2Specified Environmental Discussed in
System LOCA MSLB Conditions and Location Eauipment and Components 8 Section

Safety injection Continuous Continuous D, Subsphere Safety injection Pump and Motor 6.3.2.2.3
Shutdown Cooling Continuous Continuous 9, Subsphere Shutdown Cooling Pump and Motor 5.4.7.2.2
Containment Spray Continuous Continuous D Subsphere Containment Spray Pump and Motor 6.5.2.2.1
Emergency Feedwater Continuous Continuous D, Subsphere Motor-Driven Emergency Feedwater 10.4.9.2.2.1

Pump 1 and Motor

Emergency Feedwater Continuous Continuous D, Subsphere Motor-Driven Emergency Feedwater 10.4.9.2.2.1
Pump 2 and Motor

Emergency Feedwater Continuous Continuous D, Subsphere Steam-Driven Emergency Feedwater 10.4.9.2.2.2
Pump 1 and Motor

Emergency Feedwater Continuous Continuous D, Subsphere Steam-Driven Emergency Feedwater 10.4.9.2.2.2
Pump 2 and Motor

Safety injection Short-Term Short-Term A-1, A-2, Containment SI 332, Globe Valve and Actuator, 6.3.2.2.5
Hot leg Check Valve Leakage
Isolation

Safety injection Short-Term Short-Term A-1. A-2, Containment SI 322. Globe Valve and Actuator, 6.3.2.2.5
Hot Leg Check Valve Leakage
isolation

Safety injection Short-Term Short-Term A-1. A-2, Containment SI 670, Globe Valve and Actuator, 6.3.2.2.5
IRWST Return isolation, CIV

Refer to last page of this table for footnote definitions.
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TABLE 3.118-1 (Cont'd)

(Sheet 2 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND

| WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of
;

Operation for
!

| Desian Basis Accident' *

2Specified Environmental Discussed in
| System LOCA MSLB Conditions and Location Equipment and Components 3 Section

;

Safety injection Varies Varies A-1, A-2, Containment SI 608, Globe Valve and Actuator, 6.3.2.2.2
~

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

SIT Vent
Safety injection Varies Varies A-1, A-2, Containment SI 607, Globe Valve and Actuator, 6.3.2.2.2

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

SIT Vent
Safety injection Short-Term Short-Term A-1, A-2, Containment ~ SI 641, Globe Valve and Actuator, 6.3.2.2.2

SIT Fill / Drain
Safety injection Varies - Varies A-1, A-2, Containment SI 643, Globe Valve and Actuator, 6.3.2.2.2

SlT Vent
Safety injection Short-Term Short-Term A-1, A-2, Containment SI 644 Gate Valve and Actuator, SlT 6.3.2.2.2

1 solation
Safety injection Short-Term Short-Term A-1, A-2, Containment SI 614, Gate Valve and Actuator, SIT 6.3.2.2.2

lsolation
Safety injection Short-Term Short-Term D, Subsphere SI 304, Gate Valve and Actuator, 6.3.2.2.5

IRWST isolation, CIV
Safety injection Short-Term Short-Term D Subsphere St 305, Gate Valve and Actuator, 6.3.2.2.5 '

1RWST lsolation, CIV
Safety injection Short-Term Short-Term D, Subsphere SI 308, Gate Valve and Actuator, 0.3.2.2.5

IRWST isolation, CIV
Safety injection Short-Term Short-Term D. Subsphere St 309, Gate Valve and Actuator, 6.3.2.2.5

IRWST isolation, CIV
Safety injection Short-Term Short-Term D. Subsphere SI 626, Globe Valve and Actuator, SI 6.3.2.2.3

Isolation, CIV
Safety injection Short-Term Short-Term D Subsphere SI 646, Globe Valve and Actuator, SI 6.3.2.2.3

Isolation, CIV

Amendment U - 12/31/93
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TABLE 3.11B-1 (Cont'd!

(Sheet 3 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS | 1

Required Duration of
'Operation for

Desian Basis Accident' |.
2Specified Environmental Discussed in

System LOCA MSLB Conditions and Location Eaulpment and Components Section |
3

Safety injection Short-Term Short-Term A-1, A-2, Containment SI 648, Globe Valve and Actuator, 6.3.2.2.5
Check Valve Leakage Line Isolation

Safety injection Short-Term Short-Term A-1, A-2, Containment St 621, Globe Valve and Actuator, 6.3.2.2.2
SlT Fili / Drain. 3

Safety injection Varies Varies A-1, A-2, Containment SI 623, Globe Valve and Actuator, 6.3.2.2.2
SIT Vent

Safety injection Short-Term Short-Term A 1, A-2, Containment SI 624, Gate Valve and Actuator, SIT 6.3.2.2.2
Isolation

Safety injection Short-Term Short-Term D, Subsphere SI 331, Globe Valve and Actuator, 6.3.2.2.5
Hot Leg injection isolation, CIV

Safety injection Short-Term Short-Term D, Subsphere SI 321, Globe Valve and Actuator, 6.3.2.2.5
Hot Leg injection isolation, CIV

Safety injection Short-Term Short-Term A-1, A-2, Containment SI 628 Globe Valve and Actuator, 6.3.2.2.5
Check Valve Leakage Line Isolation

Safety injection Varies Varies A-1, A-2, Containment SI 633, Globe Valve and Actuator, 6.3.2.2.2
SIT Vent

Safety injection Short-Term Short-Term A-1, A-2, Containment SI 634, Gate Valve and Actuator, SIT 6.3.2.2.2
Isolation

Safety injection Varies Varies D, Subsphere SI 602, Globe Valve and 6.3.2.2.5 *.

Actuator, Throttle, CIV
Safety injection Varies Varies D, Subsphere SI 603, Globe Valve and Actuator, 6.3.2.2.5

Throttle, CIV
Safety injection Short-Term Short-Term D, Subsphere SI 636, Globe Valve and Actuator, St 6.3.2.2.3

Isolation, CIV
Safety injection Short-Term Short-Term A-1, A-2. Containment SI 638, Globe Valve and Actuator, 6.3.2.2.5

Check Valve Leakage Line isolation ;

Safety injection Short-Term Short-Term A-1, A-2, Containment S1611, Globe Valve and Actuator, 6.3.2.2.2
SIT Fill / Drain

Amendment U - 12/31/93
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TABLE 3.11B-1 (Cont *d)

(Sheet 4 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND

| WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of
Operation for

| Deslan Basis Accident'
[

Specified Environmental Discussed in
| System LOCA MSLB Conditions and Location Equipment and Components 3 Section

iSafety injection Varies Varies A-1. A-2, Containment SI 613, Globe Valve and Actuator, 6.3.2.2.2
S!T Vent

Safety injection Short-Term Short-Term D, Subsphere S1616 Globe Valve and Actuator, SI 6.3.2.2.3 I
'isolation, CIV

Safety injection Short-Term Short-Term A-1, A-2, Containment SI 631, Globe Valve and Actuator, 6.3.2.2.2
SIT Fill / Drain

in-Containment Water Storage Varies Varies A-1, A-2, Containment SI 390, Gate Valve and Actuator, 6.8.2.2.3 I
Holdup Volume Spillway

in-Containment Water Storage Varies Varies A 1, A-2, Containment Sl 391, Gate Valve and Actuator, 6.8.2.2.3
Holdup Volume Spillway

; in-Containment Water Storage Varies Varies A-1, A-2, Containment Sl 392, Gate Valve and Actuator, 6.8.2.2.3
i Holdup Volume Spillway

in-Containment Water Storage Varies Varies A-1, A-2, Containment SI 393, Gate Valve and Actuator, 6.8.2.2.3
Holdup Volume Spillway

j
in-Containment Water Storage Varies Varies A-1, A-2, Containment St 394, Gate Valve and Actuator, . 6.8.2.2.3 i

Reactor Cavity Spillway
' ,

In-Containment Water Storage Varies Varies A-1, A-2, Containment - SI 395, Gate Valve and Actuator, 6.8.2.2.3
Reactor Cavity Spillway i

Safety injection Short-Term Short-Term A-1, A-2, Containment SI 618, Globe Valve and Actuator, 6.3.2.2.5 [
*

Check Valve Leakage Line isolation
|Safety injection Short-Term Short-Term D, Subsphere SI 302, Gate Valve and Actuator, SI 6.3.2.2.5 |

Miniflow Return to IRWST, CIV
Safety injection Short-Term Short-Term - D, Subsphere SI 303, Gate Valve and Actuator, SI 6.3.2.2.5

Miniflow Return to IRWST, CIV
Safety injection Varies Varies D, Subsphere SI 609, Gate Valve and Actuator, Hot '6.3.2.2.5

Leg injection
Safety injection Varies Varies D, Subsphere SI 604, Gate Valve and Actuator, Hot 6.3.2.2.5

Leg injection

t

Amendment U - 12/31/93
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TABLE 3.118-1 (Cont'd)

(Sheet 5 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND

WORST CASE ENVIRONMENTAL CONDITIONS |,

|

Required Duration of
| Operation for

Desian Basis Accident' |
2Specified Environmental Discussed in

System LOCA MSLB Conditions and Location Eculpment and Components' Section |
Safety injection Short-Term Short-Term D, Subsphere SI 300, Gate Valve and Actuator, 6.3.2.2.5

CS/SCS IRWST Recirc Line Isolation,
CIV

Safety injection Short-Term Short-Term D, Subsphere SI 301 Gate Valve and Actuator, 6.3.2.2.5
CS/SCS 1RWST Recirc Line Isolation,
CIV

Shutdown Cooling Short-Term Short-Term D, Subsphere S1600, Globe Valve and Actuator, 5.4.7.2.6
SCS Train 2 Discharge isolation, CIV

Shutdown Cooling Short-Term Short-Term D, Subsphere SI 601, Globe Valve and Actuator, 5.4.7.2.6
SCS Train 1 Discharge Isolation, CIV

Shutdown Cooling Short-Term Short-Term A-1, A 2, Containment St 651, Gate Valve and Actuator, 5.4.7.2.3
SCS Suction isolation, CIV

Shutdown Cooling Short-Term Short-Term A-1, A-2, Containment SI 652, Gate Valve and Actuator, 5.4.7.2.3
SCS Suction isolation, CIV

Shutdown Cooling Short-Term Short-Term A-1, A-2, Containment SI 653, Gate Valve and Actuator, 5.4.7.2.3
SCS Suction isolation, CIV

Shutdown Cooling Short-Term Short-Term A-1, A-2, Containment St 654 Gate Valve and Actuator, 5.4.7.2.3
SCS Suction isolation, CIV

,

Shutdown Cooling Short-Term Short-Term D, Subsphere SI 655, Gate Valve and Actuator, 5.4.7.2.6
SCS Suction isolation, ClV

Shutdown Cooling Short-Term Short-Term D, Subsphere SI 656, Gate Valve and Actuator, 5.4.7.2.6
SCS Suction isolation, CIV

Shutdown Cooling Short-Term Short-Term D, Subsphere St 691, Globe Valve and Actuator, 5.4.7.2.6
SCS Warm-Up Line isolation

Shutdown Cooling Short-Term Short-Term D, Subsphere SI 690, Globe Valve and Actuator, 5.4.7 2.6
SCS Warm-Up Line Isolation

Shutdown Cooling Varies Varies D, Subsphere S1311, Globe Valve and Actuator, 5.4.7.2.6
SDCHX Flow Control

Amendment U - 12/31/93
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TABLE 3.11B-1 (Cont'd)
1

(Sheet 6 of 21)-
r

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
| WORST CASE ENVIRONMENTAL CONDITIONS

'

4

Required Duration of
Operation for

| Desian Basis Accident'
2Specified Environmental Discussed in

| System LOCA MSLB Conditions and Location ' Equipment and Components 3 Section
Shutdown Cooling Varies Varies D, Subsphers SI 310. Globe Valve and Actuator, 5.4.7.2.6

SDCHX Flow Control
Shutdown Cooling Varies Varies D, Subsphere SI 313, Globe Valve and Actuator, 5.4.7.2.6

SDCHX Bypass Flow Control
Shutdown Cooling Varies Varies D, Subsphere Sl 312, Globe Valve and Actuator, 5.4.7.2.6

SDCHX Bypass Flow Control
Containment Spray Short-Term Short-Term D, Subsphere SI 671, Gate Valve and Actuator, 6.5.2.2.3 1

Containment Spray Header Isolation,
.

i

CIV
Containment Spray Short-Term Short-Term D, Subsphere SI 672, Gate Valve and Actuator, . 6.5.2.2.3.1 ,

Containment Spray Header isolation,
CIV

Chemical and Volume Control Short-Term Short-Term D, Subsphere CH 255, Globe Valve and Actuator, 9.3.4
Seal Injection CIV

Chemical and Volume Control Short-Term Short-Term D, Subsphere . CH 505, Globe Valve and Actuator, 9.3.4
* RCP Bleed-off, CIV '

Chemical and Volume Control Short-Term Short-Term A-1, A-2, Containment CH 506, Globe Valve and Actuator, 9.3.4
'

; RCP Bleed-off, CIV
Chemical and Volume Control - Short-Term Short-Term A-1, A-2, Containment CH 515, Globe Valve and Actuator, 9.3.4 *.

Letdown isolation >

Chemical and Volume Control Short-Term Short-Term A-1, A-2, Containment CH 516, Globe Valve and Actuator, 9.3.4
Letdown isolation

Chemical and Volume Control Short-Term Short-Term A-1, A-2, Containment CH 575, Globe Valve and Actuator, 9.3.4
Letdown isolation, CIV i

Chemical and Volume Control Short-Term Short-Term A-1, A-2, Containment CH 560, Globe Valve and Actuator, 9.3.4
'

RDT. Suction isolation, CIV
.

Chemical and Volume Control Short-Term Short-Term . D, Subsphere CH 561, Globe Valve and Actuator, 9.3.4 I
,

RDT Suction isolation, CIV
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TABLE 3.11B-1 (Cont'dl

ISheet 7 of 211

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS | ,

Required Duration of
Operation for

,

Deslan Basis Accident'
|

2Specified Environmental Discussed in
System LOCA MSLB Conditions and Location Eaulpment and Components 3 Section |
Chemical and Volume Control Short-Term Short-Term D, Subsphere CH 580. Globe Valve and Actuator, 9.3.4

RMW Supply to RDT isolation, CIV
Chemical and Volume Control Short-Term Short-Term D Subsphere CH 523, Globe Valve and Actuator, 9.3.4

Letdown isolation
Chemical and Volume Control Short-Term Short-Term D, Subsphere CH 524, Globe Valve and Actuator, 9.3.4

'
Charging Line isolation, CIV

Chemical and Volume Control Short-Term Short-Term D, Subsphere CH-509, Gate Valve and Actuator, 9.3.4
CVCS Makeup to IRWST, CIV

Safety Depressurization Varies Varies A-1, A-2, Containment RC 408, Gate Valve and Actuator 6.7.2.2.1
Safety Depressurization Varies Varies A-1, A-2, Containment RC 406, Globe / Angle Valve and 6.7.2.2.1

Actuator
Safety Depressurization Varies Varies A-1, A-2, Containment RC 409, Gate Valve and Actuator 6.7.2.2.1
Safety Depressurization Varies Varies A-1. A-2, Containment RC 407, Globe / Angle Valve and 6.7.2.2.2

Actuator
Safety Depressurization Varies Varies A-1, A-2, Containment RC 410. Globe Valve and Actuator 6.7.2.2.2
Safety Depressurization Varies Varies A-1, A-2, Containment RC 411, Globe Valve and Actuator 6.7.2.2.2
Safety Depressurization Varies Varies A-1 A-2, Containment RC 412, Globe Valve and Actuator 6.7.2.2.2

|Safety Depressurization Varies Varies A-1, A-2, Containment RC 413, Globe Valve and Actuator 6.7.2.2.2
,

Safety Depressurization Varies Varies A-1, A-2, Containment RC 414, Globe Valve and Actuator 6.7.2.2.2
Safety Depressurization Varies Varies A-1, A-2, Containment RC 415, Globe Valve and Actuator 6.7.2.2.2
Safety Depressurization Varies Varies A-1, A-2, Containment RC 416 Globe Valve and Actuator 6.7.2.2.2
Safety Depressurization Varies Varies A-1, A-2, Containment RC 417, Globe Valve and Actuator 6.7.2.2.2
Safety Depressurization Varies Varies A-1, A 2, Containment RC 418, Globe Valve and Actuator 6.7.2.2.2
Safety Depressurization Varies Varies A-1, A 2, Containment RC 419, Globe Valve and Actuator 6.7.2.2.2
Emergency Feedwater Varies Varies D, Subsphere EF 100, Gate Valve and Actuator 10.4.9.2.2.5
Emergency Feedwater Varies Varies D, Subsphere EF 101, Gate Valve and Actuator 10.4.9.2.2.5
Emergency Feedwater Varies Varies D, Subsphere EF 102, Gate Valve and Actuator 10.4.9.2.2.5

'
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TABLE 3.118-1 (Cont'd)

(Sheet 8 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
| WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of
Operation for

| Desian Basis Accident'
2Specified Environmental Discussed in

| System LOCA MSLB Conditions and Location Equipment and Components 3 Section
Emergency Feedwater Varies Varies D, Subsphere EF 103, Gate Valve and Actuator 10.4.9.2.2.5
Emergency Feedwater Varies Varies D, Subsphere EF 104, Globe Valve and Actuator 10.4.9.2.2.5
Emergency Feedwater Varies Varies D Subsphere EF 105, Globe Valve and Actuator 10.4.9.2.2.5
Emergency Feedwater Varies Varies D, Subsphere EF 106, Globe Valve and Actuator 10.4.9.2.2.5
Emergency Feedwater Varies Varies D Subsphere EF 107, Globe Valve and Actuator 10.4.9.2.2.5
Emergency Feedwater Varies Varies D, Subsphere EF 108, Gate Valve and Actuator 10.4.9.2.2.5
Emergency Feedwater Varies Varies D, Subsphere EF 109, Gate Valve and Actuator 10.4.9.2.2.5
Emergency Feedwater Varies Varies D Subsphere EF 110, Gate Valve and Actuator 10.4.9.2.2.5
Emergency Feedwater Varies Varies D, Subsphere EF 111, Gate Valve and Actuator 10.4.9.2.2.5
Emergency Feedwster Varies Varies D, Subsphere EF 112, Gate Valve and Actuator 10.4.9.2.2.5
Emergency Feedwater Varies Varies D, Subsphere EF 113, Gate Valve and Actuator 10.4.9.2.2.5
Component Cocling Water Continuous Continuous D, Nuclear Annex CCWS Pump 1 A and Motor 9.2.2.2.1.2
Component Cooling Water Continuous Continuous D, Nuclear Annex CCWS Pump 1B and Motor 9.2.2.2.1.2
Component Cooling Water Continuous Continuous D, Nuclear Annex CCWS Pump 2A and Motor 9.2.2.2.1.2
Component Cooling Water Continuous Continuous D, Nuclear Annex CCWS Pump 28 and Motor 9.2.2.2.1.2
Component Cooling Water Short-Term Short-Term O, CCW Hx Structure CC 100 Throttle Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Short-Term Short-Term O, CCW Hx Structure CC 101, Throttle Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Short-Term Short-Term D, Nuclear Annex CC 102, Butterfly Valve and Actuator 9.2.2.2.1.9

.

Component Cooling Water Short-Term Short-Term D, Nuclear Annex CC 103, Butterfly Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Varies Varies O. CCW Hx Structure CC 106, Butterfly Valve'and Actuator 9.2.2.2.1.9
Component Cooling Water Varies Varies O. CCW Hx Structure CC 107, Butterfly Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Varies Varies 0, CCW Hx Structure CC 108, Butterfly Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Varies Varies O, CCW Hx Structure CC 109, Butterfly Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Varies Varies D, Subsphere CC 110, Throttle Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Varies Varies D, Subsphere CC 111, Butterfly Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Varies Varies D, Subsphere CC 112, Throttle Valve and Actuator 9.2.2.2.1.9
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TABLE 3.118-1 (Cont'd)

(Sheet 9 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS |

Required Duration of
Operation for

Desian Basis Accident'
|

2Specified Environmental Discussed in
System LOCA MSLB Conditions and Location Eauipment and Components 3 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 Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Varies Varies D, Subsphere CC 130, Butterfly Valve and 9.2.2.2.1.9

Actuator, CIV
Component Cooling Water Varies Varies A-1, A-2, Containment CC 131, Butteifly Valve and 9.2.2.2.1.9

Actuator, CIV
Component Cooling Water Varies Varies A-1, A-2, Containment CC 136, Butterfly Valve and 9.2.2.2.1.9

Actuator, CIV
Component Cooling Water Varies Varies D, Subsphere CC 137, Butterfly Valve and 9.2.2.2.1.9

Actuator, CIV
Component Cooling Water Varies Varies D, Subsphere CC 240, Butterfly Valve and 9.2.2.2.1.9

Actuator, CIV

Component Cooling Water Varies Varies A-1, A-2, Containment CC 241, Butterfly Valve and 9.2.2.2.1.9
Actuator, CIV

Component Cooling Water Varies Varies A-1, A-2, Containment CC 242, Butterfly Valve and 9.2.2.2.1.9
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 O, CCW Hx Structure CC 200, Throttle Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Short-Term Short-Term O, CCW Hx Structure CC 201, Throttle Valve 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, Butterfly Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Varies Varies 0, CCW Hx Structure CC 206, Butterfly Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Varies Varies 0, CCW Hx Structure CC 207, Butterfly 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 209. Butterfly Valve and Actuator 9.2.2.2.1.9
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TABLE 3.118-1 (Cont'd)

(Sheet 10 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND

| WORST CASE ENVIRONMENTAL COP!DITIONS

Required Duration of
Operation for

-| Desian Basis Accident'
Specifieri Environmental * Discussed in

| System LOCA MSLB Conditions and Location Ecuipment and Components 3 Section
Component Cooling Water Varies Varies D, Subsphere CC 210, Throttle Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Varies Varies D. Subsphere CC 211, Butterfly Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Short-Term Short-Term D. Nuclear Annes CC 222, Butterfly Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Varies Varies D, Subsphere CC 212, Throttle Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Varies Varies D Subsphere CC 213, Butterfly Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Varies Varies D, Subsphere CC 214, Butterfly Valve and Actuator 9.2.2.2.1.9
Component Cooling Water Varies Varies D, Subsphere CC 230, Butterfly Valve and 9.2.2.2.1.9

Actuator, CIV
Component Cooting Water Varies Varies A-1, A-2, Containment CC 231, Butterfly Valve and 9.2.2.2.1.9

Actuator, CIV
Component Cooling Water Varies Varies A-1, A-2,- Containment CC 236, Butterfly Valve and 9.2.2.2.1.9

Actuator, CIV
Component Cooling Water Varies Varies D Subsphere CC 237, Butterfly Valve and 9.2.2.2.1.9

Actuator, CIV

Station Service Water Continuous Continuous O. SSW Pump Structure SSWS Pump 1 A and Motor 9.2.1.2.1.1
Station Service Water Continuous Continuous O, SSW Pump Structure SSWS Pump 18 and Motor 9.2.1.2.1.1
Station Service Water Continuous Continuous O SSW Pump Structure SSWS Pump 2A and Motor 9.2.1.2.1.1
Station Service Water Continuous Continuous O SSW Pump Structure SSWS Pump 2B and Motor 9.2.1.2.1.1 ,

Station Service Water Continuous Continuous O SSW Pump Structure SSWS Strainer 1 A and Motor 9.2.1.2.1.5
Station Service Water Continuous Continuous O, SSW Pump Structure SSWS Strainer 1B and Motor 9.2.1.2.1.5
Station' Service Water Continuous Continuous O, SSW Pump Structure SSWS Strainer 2A and Motor 9.2.1.2.1.5
Station Service Water Continuous Continuous O SSW Pump Structure SSWS Strainer 1B and Motor 9.2.1.2.1.5
Station Service Water Varies Varies 0, SSW Pump Structure SW 100, Plug Valve and Actuator 9.2.1.2.1.8
Station Service Water Varies Varies 0, SSW Pump Structure SW 101, Plug Valve and Actuator 9.2.1.2.1.8
Station Service Water Varies Varies 0, SSW Pump Structure SW 102, Plug Valve and Actuator 9.2.1.2.1.8
Station Service Water Varies Varies O, SSW Pump Structure SW 103, Plug Valve and Actuator 9.2.1.2.1.8
Station Service Water Varies Varies 0, SSW Pump Structure SW 104, Plug Valve and Actuator 9.2.1.2.1.8
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TABLE 3.11B-1 (Cont'd)

(Sheet 11 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS |

Required Duration of
Operation for

Desian Basis Accident' |
2Specified Environmental Discussed in

3System LOCA MSLB Conditions and Location Equipment and Components Section |
Station Service Water Varies Varies 0, SSW Pump Structure SW 105, Plug Valve and Actuator 9.2.1.2.1.8
Station Service Water Varies Varies 0, SSW Pump Structure SW 106, Plug Valve and Actuator 9.2.1.2.1.8
Station Service Water Varies Varies O, SSW Pump Structure SW 107 Plug Valve and Actuator 9.2.1.2.1.8
Station Service Water Varies Varies 0, SSW Pump Structure SW 108, Plug Valve and Actuator 9.2.1.2.1.8
Station Service Water Varies Varies O, SSW Pump Structure SW 109, Plug Valve and Actuator 9.2.1.2.1.8
Station Service Water Varies Varies 0, SSW Pump Structure SW 110, Plug Valve and Actuator 9.2.1.2.1.8
Station Service Water Varies Varies O. SSW Pump Structure SW 111, Plug Valve and Actuator 9.2.1.2.1.8
Station Service Water Varies Varies O. SSW Pump Structure SW 120, Butterfly Valve and 9.2.1.2.1.8

Actuator
Station Service Water Varies Varies 0, SSW Pump Structure SW 121, Butterfly Valve and 9.2.1.2.1.8

Actuator
Station Service Water Varies Varies 0, SSW Pump Structure SW 122, Butterfly Valve and 9.2.1.2.1.8

Actuator
Station Service Water Varies Varies O, SSW Pump Structure SW 123, Butterfly Valve and 9.2.1.2.1.8

Actuator
Station Service Water Varies Varies O SSW Pump Structure SW 200, Plug Valve and Actuator 9.2.1.2.1.8
Station Service Water Varies Varies O, SSW Pump Structure SW 201, Plug Valve and Actuator 9.2.1.2.1.8
Station Service Water Varies Varies O, SSW Pump Structure SW 202, Plug Valve and Actuator 9.2.1.2.1.8 4

Station Service Water Varies Varies O. SSW Pump Structure SW 203, Plug Valve and Actuator 9.2.1.2.1.8
Station Service Water Varies Varies 0, SSW Pump Structure SW 204, Plug Valve and Actuator 9.2.1.2.1.8
Station Service Water Varies Varies 0, SSW Pump Structure SW 205, Plug Valve and Actuator 9.2.1.2.1.8
Station Service Water Varies Varies O, SSW Pump Structure SW 206, Plug Valve and Actuator 9.2.1.2.1.8
Station Service Water Varies Varies O. SSW Pump Structure SW 207, Plug Valve and Actuator 9.2.1.2.1.8
Station Service Water Varies Varies 0, SSW Pump Structure SW 208, Plug Valve and Actuator 9.2.1.2.1.8

|Station Service Water Varies Varies 0, SSW Pump Structure SW 209, Plug Valve and Actuator 9.2.1.2.1.8 !

Station Service Water Varies Varies O, SSW Pump Structure SW 210, Plug Valve and Actuator 9.2.1.2.1.8
,

Station Service Water Varies Varies O, SSW Pump Structure SW 211, Plug Valve and Actuator 9.2.1.2.1.8
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TABLE 3.11B-1 (Cont'd)

(Sheet 12 of 21)

MAJOR EQUIPMENT IDENTIFICATION. LOCATION AND
| WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of
Operation for

| Desian Basis Accident'
Specified Environmental: Discussed in

| System LOCA MSLB Conditions and Location Equipment and Components 3 Section
Station Service Water Varies Varies O, SSW Pump Structure SW 220, Butterfly Valve and 9.2.1.2.1.8

Actuator
Station Service Water Varies Varies 0, SSW Pump Structure SW 221. Butterfly Valve and 9.2.1.2.1.8

Actuator
Station Service Water Varies Varies 0, SSW Pump Structure SW 222, Butterfly Valve and 9.2.1.2.1.8

Actuator
Station Service Water Varies Varies 0, SSW Pump Structure SW 223, Butterfly Valve and 9.2.1.2.1.8

Actuator
Essentiel Chilled Water Continuous Continuous D, Nuclear Annex ECW Refrigeration Unit 9.2.9.2.1
Essential Chilled Water Continuous Continuous D, Nuclear Annex ECW Refrigeration Unit 9.2.9.2.1
Essential Chilled Water Continuous Continuous D, Nuclear Annex ECW Circulation Pump and Motor 9.2.9.2.1
Essential Chilled Water Continuous Continuous D, Nuclear Annex ECW Circulation Pump and Motor 9.2.9.2.1
Diesel Gen. Fuel Oil Continuous Continuous I, Diesel Building Engine Driven Fuel Oil Pump 9.5.4.2.1
Diesel Gen. Fuel Oil Continuous Continuous 1, Diesel Building Engine-Driven Fuel Oil Pump 9.5.4.2.1
Diesel Gen. Fuel Oil Continuous Continuous 1 Diesel Building Fuel Oil Booster Pump and Motor 9.5.4.2.1
Diesel Gen. Fuel Oil Continuous Continuous I, Diesel Building Fuel Oil Booster Pump and Motor 9.5.4.2.1
Diesel Gen. Cooling Water Continuous Continuous I, Diesel Building DGCW Circulation Pump 9.5.5.2.2
Diesel Gen. Cooling Water Continuous Continuous I, Diesel Building DGCW Circulation Pump 9.5.5.2.2 .

Diesel Gen. Cooling Water Continuous Continuous I, Diesel Building DGCW Keep Warm Pump and Motor 9.5.5.2.2
Diesel Gen. Cooling Water Continuous Continuous I, Diesel Building DGCW Keep Warm Pump and Motor 9.5.5.2.2
Diesel Gen. Cooling Water Varies Varies I, Diesel Building 3-Way Thermostatic Control Valve 9.5.5.2.2
Diesel Gen. Starting Air Varies Varies I, Diesel Building Compressor and Motor 9.5.6.2.2
Diesel Gen. Starting Air Continuous Continuous I, Diesel Building Filter / Dryer Unit 9.5.6.2.2
Diesel Gen. Lube Oil Continuous Continuous I, Diesel Building Engine Driven Lube Oil Pump 9.5.7.2.1
Diesel Gen. Lube Oil Varies Varies I, Diesel Building Pre!ube Oil Pump and Motor 9.5.7.2.2
Diesel Gen. Lube Oil Varies Varies I, Diesel Building Lube Oil Sump Tank Heater 9.5.7.2.2

|
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MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS |

Required Duration of
Operation for

Desian Basis Accident'
|

2Specified Environmental Discussed in
System LOCA MSLB Conditions and Location Equipment and Components 3 Section |
Equip. & Floor Drainage Varies Varies D, Subsphere Reactor Bldg. Subsphere Sump Pump, 9.3.3.2.2

A
Equip. & Floor Drainage Varies Varies D, Subsphere Reactor Bldg. Subsphere Sump Pump, 9.3.3.2.2

B
Equip. & Floor Drainage Varies Varies D, Subsphere Reactor Bldg. Subsphere Sump Pump, 9.3.3.2.2

C
Equip. & Floor Drainage Varies Varies D, Subsphere Reactor Bldg. Subsphere Sump Pump. 9.3.3.2.2

D
Equip. & Floor Drainage Varies Varies I, Diesel Building Diest.t Generator Bldg. Sump Pump 9.9.5.9.5.9
Equip. & Floor Drainage Short-Term Short-Term A-1, A-2, Containment Containment Sump Pump Discharge 9.3.3.2.1

Line, CIV, Gr.te Valve and Actuator
Equip. & Floor Drainage Short-Term Short-Term D, Subsphere Containment Sump Pump Discharge 9.3.3.2.1

Line CIV, Gau Valve and Actuator
Equip. & Floor Drainage Short-Term Short-Term A-1, A-2, Containment Containment Vent. Unit Condensate 9.3.3.2.1

Drain Header CIV, Gate Valve and
Actuator

Equip. & Floor Drainage Short-Term Short-Term D. Subsphere Containment Vent. Unit Condensate 9.3.3.2.1
Drain Header CIV, Gate Valve and
Actuator

Equip. & Floor Drainage Short. Term Short-Term A-1, A-2, Containment Reactor Drain Tank Gas Space To 11.3
*

GWMS CIV, Globe Valve and
Actuator

Equip. & Floor Drainage Short-Term Short-Term D, Subsphere Reactor Drain Tank Gas Space To 11.3
GWMS CIV, Globe Valve and
Actuator

Fuel Bldg. Ventilation Continuous Continuous G, Fuel Building Exhaust System Filter Train W/ Elec. 9.4.2.2
Heater

Fuel Bldg. Ventilation Continuous Continuous G. Fuel Building Exhaust System Fan and Motor 9.4.2.2
Fuel Bldg. Ventilation Varies Varies G, Fuel Building Exhaust System Damper 9.4.2.2
Subsphere Bldg. Vent. Continuous Continuous D, Nuclear Annex Exhaust Fan and Motor 9.4.5
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MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
| WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of
Operation for

| Deslan Basis Accident'
2Specified Environmental Discussed in

| System LOCA MSLB Conditions and Location Eouipment and Components Section3

Subsphere Bldg. Vent. Continuous Continuous D, Nuclear Annex Heating and Cooling Coil 9.4.5
Subsphere Bldg. Vent. Continuous Continuous D, Nuclear Annex Exhaust System Filter Train 9.4.5
Subsphere Bldg. Vent. Varies Varies D, Subsphere Ventilation Damper 9.4.5
Control Complex Vent. Continuous Continuous J, Control Building Air Handling Unit 9.4.1
Control Complex Vent. Continuous Continuous J, Control Bui! ding Battery Room Exhaust Fan 9.4.1
Control Complex Vent. Varies Varies J, Control Building Ventilation Damper 9.4.1
Diesel Bldg. Vent. Continuous Continuous I, Diesel Building Exhaust Fan and Motor 9.4.4
Diesel Bldg. Vent. Varies Varies I, Diesel Building Electric Heater 9.4.4
Diesel Bldg. Vent. Continuous Continuous I, Diesel Building Exhaust Fan and Motor 9.4.4
Diesel Bldg. Vent. Varies Varies I, Diesel Building intake Ventilation Dampers 9.4.4
Diesel Bldg. Vent. Varies Varies I, Diesel Building Exhaust Ventilation Dampers 9.4.4
Annulus Vent. Continuous Continuous D. Nuclear Annex Filter Train W/ Elec. Heater 6.2.3.2
Annulus Vent. Continuous Continuous D, Nuclear Annex Exhaust Fan and Motor 6.2.3.2
Annulus Vent. Varies Varies D, Nuclear Annex Ventilation Damper 6.2.3.2
Station Serv. Wtr. Vent. Continuous Continuous 0, SSW Pump Structure Supply Fan and Motor 9.4.8
Station Serv. Wtr. Vent. Varies Varies 0, SSW Pump Structure Dampers 9.4.8
Main Steam Short-Term Short-Term M, Main Steam Vatve SG 140, Main Steam Isolation Valve 10.3.2.3.2.1

House and Actuator
,

Main Steam Short-Term Short-Term M. Main Steam Valve SG 141, Main Steam isolation Valve 10.3.2.3.2.1
House and Actuator

Main Steam Short-Term Short-Term M, Main Steam Valve SG 150, Main Steam isolation Valve 10.3.2.3.2.1
House and Actuator

Main Steam Short-Term Short-Term M. Main Steam Valve SG 151, Main Steam isolation Valve 10.3.2.3.2.1
House and Actuator

Main Steam Short. Term Short-Term M, Main Steam Valve SG 168, Main Steam isolation Valve 10.3.2.3.2.1
House Bypass Valve and Actuator, CIV

Main Steam Short-Term Short-Term M Main Steam Va!ve SG 169, Main Steam isolation Valve 10.3.2.3.2.1
House Bypass Valve and Actuator, CIV
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TABLE 3.118-1 (Cont'd)

(Sheet 15 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND i

WORST CASE ENVIRONMENTAL CONDITIONS | f
Required Duration of

Operation for
Desian Basis Accident'

|
'

2Specified Environmental Discussed in
System LOCA MSLB Conditions and Location Equipment and Components 3 Section |
Main Steam Short-Term Short Term M, Main Steam Valve SG 182, Main Steam isolation Valve 10.3.2.3.2.1

House Bypass Valve and Actuator, CIV
Main Steam Short-Term Short-Term M, Main Steam Valve SG 183, Main Steam Isolation Valve 10.3.2.3.2.1

House Bypass Valve and Actuator, CIV
Main Steam Intermittent intermittent M, Main Steam Valve SG 178, ADV and Actuator . 10.3.2.3.2.3

House
Main Steam Intermittent intermittent M, Main Steam Valve SG 179, ADV and Actuator 10.3.2.3.2.3

House
Main Steam Intermittent Intermittent M, Main Steam Valve SG 184, ADV and Actuator 10.3.2.3.2.3

House
Main Steam Intermittent Intermittent M. Main Steam Valve SG 185, ADV and Actuator 10.3.2.3.2.3

House f

Main Feedwater Short-Term Short-Term M, Main Steam Valve SG 132, Main Feedwater Isolation 10.4.7.2.7
House Valve and Actuator

Main Feedwater Short-Term Short-Term M, Main Steam Valve SG 174, Main Feedwater isolation 10.4.7.2.7
House Valve and Actuator

Main Feodwater Short-Term Short-Term M, Main Steam Valve SG 137, Main Feedwater Isolation 10.4.7.2.7
House Valve and Actuator

Main Steam Varies Varies M, Main Steam Valve SG 105, ADV isolation Valve and 10.3.2.3.2.3
House Actuator .

Main Steam Varies Varies M, Main Steam Valve SG 106, ADV isolation Valve 'and 10.3.2.3.2.3 '

House Actuator
{

Main Steam Varies Varies M, Main Steam Valve SG 107, ADV isolation Valve and 10.3.2.3.2.3 |
House Actuator

Main Steam Varies Varies M. Main Steam Velve SG 108, ADV isolation Valve and 10.3.2.3.2.3
House Actuator

Main Feedwater Short-Term Short-Term M, Main Steam Vaive SG 177, Main Feedwater Isolation 10.4.7.2.7
House Valve and Actuator

Main Feedwater Short-Term Short-Term M, Main Steam Valve SG 172, Main Feedwater Isolation 10.4.7.2.7 !
House Valve and Actuator |

I
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TABLE 3.11B-1 (Cont'dl

(Sheet 16 of 211

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND

| WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of
Operation for

| Desian Basis Accident'
2Specified Environmental Discussed in

| System LOCA MSLB Conditions and Location Eau!pment and Components * Section
Main Feedwater Short-Term Short-Term M. Main Steam Valve SG 130. Main Feedwater isolation 10.4.7.2.7

House Valve and Actuator
Main Feedwater Short-Term Short-Term M, Main Steam Valve SG 175, Main Feedwater Isolation 10.4.7.2.7

House Valve and Actuator
Main Feedwater Short-Term Short-Term M, Main Steam Valve SG 135, Main Feedwater Isolation 10.4.7.2.7

House Valve and Actuator
Spent Fuel Pool Cooling Continuous Continuous D, Subsphere Pump and Motor 9.1.3.1.1
Combustible Gas Control Continuous N/A D, Nuclear Annex Hydrogen Recombiner 6.2.5.2.1
Combustible Gas Control Continuous N/A D, Nuclear Annex Hydrogen Analyzer 6.2.5.2.1.2
Combustible Gas Control Short-Term N/A A-1, A-2, Containment Div i Hydrogen Recombiner Suction 6.2.5.2.1

From Containment, CIV, Globe Valve
and Actuator

Combustible Gas Control Short. Term N/A D Subspbere Div I Hydrogen Recombiner Suction 6.2.5.2.1
From Containment, CIV, Globe Valve
and Actuator

Combustible Gas Control Short-Term N/A A-1 A-2, Containment - Div 11 Hydrogen Recombiner Suction 6.2.5.2.1
From Containment, CIV, Globe Valve
and Actuator

Combustible Gas Control Short-Term N/A D, Subsphere Div 11 Hydrogen Recombiner Suction 6.2.5.2.1
From Containment, CIV, Globe Valve '

and Actuator
Combustible Gas Control Short-Term N/A D, Subsphere Div i Hydrogen Recombiner Discharge 6.2.5.2.1

To Containment, CIV, Globe Valve
and Actuator

Combustible Gas Control Short-Term N/A D, Subsphere Div II Hydrogen Recombiner 6.2.5.2.1
Discharge To Containment, CIV,
Globe Valve and Actuator

Breathing Air Short-Term Short-Term D, Subsphere Diaphragm Valve and Actuator, CIV 9.3.1.2.3
Station Air Short-Term Short-Term D, Subsphere Gate Valve and Actuator, CIV 9.3.1.2.2
Instrument Air Short-Term Short-Term D, Subsphere Diaphragm Valve and Actuator, CIV 9.3.1.2.1
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TABLE 3.11B-1 (Cont'd)

(Sheet 17 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS |

Required Duration of
Operation for

Desian Basis Accident'
|2Specified Environmental - Discussed inSystem LOCA MSLB Conditions and Location Equipment and Components 2 Section |Containment Cooling & Vent. Short-Term Short-Term A-1, A-2, Contairement High Volume Cont. Purge System 9.4.6

Supply #1 CIV, Butterfly Valve and
Actuator

Containment Cooling & Vent. Short Term Short-Term A-3, Annutus High Volume Cont. Purge System 9.4.6
Supply #1 CIV, Butterfly Valve and
Actuator

Containment Cooling & Vent. Short-Term Short-Term A-1, A-2, Containment High Volume Cont. Purge System 9.4.6
Supply #2 CIV, Butterf!y Valve
Actuator

Containment Cooling & Vent. Short-Term Short-Term A-3, Annulus High Volume Cont. Purge System 9.4.6
Supply #2 CIV, Butterfly Valve
Actuator

Containment Cooling & Vent. Short-Term Short-Term A-1, A-2, Containment High Volume Cont. Purge System 9.4.6
Exhaust #1 CIV Butterfly Valve and
Actuator

Containment Cooling & Vent. Short-Term Short Term A-3, Annu!us High Volume Cont. Purge System 9.4.6
Exhaust #1 CIV, Butterfly Valve and
Actuator

Containment Cooling & Vent. Short-Term Short-Term A-1, A-2, Containment High Volume Cont. Purge System 9.4.6
Exhaust #2 CIV, Butterfly Valve and
Actuator

Containment Cooling & Vent. Short-Term Short Term A-3, Annulus High Volume Cont. Purge System 9.4.6
Exhaust #2 CIV, Butterfly Valve and
Actuator

Containment Cooli g & Vent. Short-Term Short-Term A-3, Annulus Low Volume Cont. Purge System 9.4.6
Supply CIV, Butterfly Valve and
Actuator

Containment Cooling & Vent. Short-Term Short-Term A-1, A-2, Containment Low Volume Cont. Purge System 9.4.6
Supply CIV, Butterfly Valve and !
Actuator '
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TABLE 3.118-1 (Cont *d)

(Sheet 18 of 211

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND

| WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of
Operation for

| Desian Basis Accident'
2Specified Environmental Discussed in

| System LOCA MSLB Conditions and Location Equipment and Components Section3

Containment Cooling & Vent. Short-Term Short-Term A-3, Annulus Low Volume Cont. Purge System 9.4.6
Exhaust CIV Butterfly Valve and
Actuator

Process Sampling Short-Term Short-Term A-1, A-2, Containment SS 205, Pressurizer Steam Space 9.3.2
Sampling Line CIV, Globe Valve and
Actuator

Process Sampling Short-Term Short-Term D, Subsphere SS 202, Pressurizer Steam Space 9.3.2
Sampling Line CIV, Globe Valve and
Actuator

Process Sampling Continuous Continuous A-1 A-2, Containment SS 203, Hot Leg 1 Sample Line CIV, 9.3.2
Globe and Actuator

Process Sampling Continuous Continuous D, Subsphere SS 200, Hot Leg 1 Sample Line CIV, 9.3.2
Globe and Actuator

Process Sampling Short-Term Short-Term A-1, A-2, Containment SS 210, Holdup Volume Line 1 9.3.2
Sample Line CIV, Globe Valve and
Actuator

Process Sampling Short-Term Short-Term A-1, A-2, Containment SS 211, Hofdup Volume Line 2 9.3.2
Sample Line CIV, Globe Valve and
Actuator

Process Sampling Short-Term Short-Term A-1, A-2, Containment SS 204, Pressurizer Surge Line 9.3.2
Sampfe Line CIV, Globe Valve and
Actuator

Process SampI:ng Short-Term Short-Term D, Subsphere SS 201 Pressurizer Surge Line 9.3.2
Sample Line CIV, Globe Valve and
Actuator

Process Sampling Short-Term Short-Term D, Subsphere SS 208. Holdup Volume Combined 9.3.2
Sample Line CIV, Globe Valve and
Actuator

Process Sampling Continuous Continuous A-1, A-2, Containment SC-204, Steam Generator 1 Sample 9.3.2
Line From Cold Leg CIV, Giobe Valve
and Actuator
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TABLE 3.11B-1 (Cont'd)
~

(Sheet 19 of 21) >

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND
WORST CASE ENVIRONMENTAL CONDITIONS | i

Required Duration of
Operation for

Desian Basis Accident *
|

2Specified Environmental Discussed in
System LOCA MSLB Conditions and Location Equipment and Components 3 Section |Process Sampling Continuous Continuous D. Subsphere SC-219, Steam Generator 1 Sample. 9.3.2

Line From Cold Leg CIV, Globe Valve
and Actuator

Process Sampling Continuous Continuous A-1, A-2, Containrrant SC-211, Steam Generator 1 Sample 9.3.2
Line From Hot Leg CIV, Globe Valve
and Actuator

Process Sampling Continuous Continuous D, Subsphere SC-228, Steam Generator 1 Sample 9.3.2
Line From Hot Leg CIV, Globe Valve
ar'd Actuator

Process Sampling Continuous Continuous A-1, A-2, Containment SC-220, Steam Generator 1 Sample 9.3.2
Line From Downcomer CIV, Globe
Valve and Actuator

Process Sampling Continuous Continuous D. Subsphere SC-221, Steam Generator 1 Sample 9.3.2
Line From Downcomer CIV, Globe
Valve and Actuator

Process Sampling Continuous Continuous A-1, A-2, Containment SC-222, Steam Generator 2 Sample 9.3.2
Line From Cold Leg CIV, Globe Valve
and Actuator (Process Sampling Continuous Continuous D, Subsphere SC-223, Steam Generator 2 Sample 9.3.2 [
Line From Cold Leg CIV, Globe Valve

iand Actuator '

Process Sampling Continuous Continuous A-1 A-2, Containment - SC-224. Steam Generator 2 Sample 9.3.2
Line From Hot Leg CIV, Globe Valve
and Actuator

Process Sampling Continuous Continuous D. Subsphere SC-225, Steam Generator 2 Sample 9.3.2
Line From Hot Leg CIV, Globe Valve
and Actuator

Process Sampling Continuous Continuous A-1 A-2, Containment SC-226, Steam Generator 2 Sample 9.3.2
Line From Downcomer CIV, Globe

i

Valve and Actuator '

|
4

Amendment U - 12/31/93
i

|

1



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

TABLE 3.11B-1 (Cont'd)

(Sheet 20 of 21)

MAJOR EQUIPMENT IDENTIFICATION, LOCATION AND

| WORST CASE ENVIRONMENTAL CONDITIONS'

,

Required Duration of
Operation for

| Deslan Basis Accident'
2Specified Environmental Discussed in

| System LOCA MSLB Conditions and Location Equipment and Components 3
,

Section '

Process Sampling Continuous Continuous D, Subsphere SC-227, Steam Generator 2 Sample 9.3.2
Line From Downcomer CIV, Globe
Valve and Actuator

Process Sampling Continuous Continuous A-1, A-2, Containment Steam Generator 1 Combined 9.3.2
Blowdown CIV, Gate Vaive and i
Actuator

Process Sampling Continuous Continuous D, Subsphere Steam Generator 1 Combined 9.3.2
Blowdown CIV, Gate Valve and
Actuator

Process Sampling Continuous Continuous A-1, A-2, Containment Steam Generator 2 Combined 9.3.2
Blowdown CIV, Gate Valve and
Actuator '

Process Sampling Continuous Continuous D, Subsphere Steam Generator 2 Combined 9.3.2
Blowdown CIV, Gate Valve and
Actuator -

Fire Protection Short-Term Short-Term D, Subsphere Fire Protection Water Supply to 9.5.1.5.2
Containment CIV, Gate Valve and
Actuator

Fire Protection Short-Term Short-Term D, Subsphere Fire Protection Water Supply to 9.5.1.5.2
Containment CIV, Gate Valve and

'Actuator
Normal Chilled Water Short-Term Short-Term D, Subsphere NCWS Supply To Cont. Vent. Units 9.2.9.2.2

and CEDM Units CIV, Butterfly Valve
and Actuator

Normal Chilled Water Short-Term Short-Term D Subsphere NCWS Return From Cont. Vent. Units 9.2.9.2.2
and CEDM Units CIV, Butterfly Valve
and Actuator

<

Normal Chilled Water Short-Term Short-Term A-1, A 2, Containment NCWS Return From Cont. Vent. Units 9.2.9.2.2
and CEDM Units CIV, Butterfly 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 C05cDITIONS |

Required Duration of
Operation for

Desian Basis Accident' |
2Specified Environmental Discussed in

' System LOCA MSLB Conditions and Location Equipment and Components 3 Section |
I

Radiation Monitoring Short-Term Short-Term A-1, A-2, Containment Cont. Radiation Monitor (Inlet) CIV, 11.5
Globe Valve and Actuator

Radiation Monitoring Short-Term Short-Term D, Subsphere Cont. Radiation Monitor (Inlet) CIV, 11 5
Globe Valve and Actuator

Radiation Monitoring Short-Term Short-Term A-1, A-2, Containment Cont. Radiation Monitor (Outlet) CIV, 11.5
Globe Valve and Actuator

Radiation Monitoring Short-Term Short-Term D, Subsphere Cont. Radiation Monitor (Outlet) CIV, 11.5
Globe Valve and Actuator

Demineralized Water Makeup Short-Term Short-Term D, Subsphere CIV, Gate Valvo and Actuator 9.2.3
Compressed Gas Short-Term Short-Term D, Subsphere Nitrogen Supply To SITS and RDT 9.5.10

CIV, Globe Vaive and Actuator

Reactor Coolant Short-Term Short-Term A-1 A-2, Containment RCP Oil Fill Line CIV, Gate Valve and -

Actuator
Reactor Coolant Short-Term Short-Term D, Subsphere RCP Oil 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 (i.e., approximately a few seconds up to a

few hours depending on the component and depending on the event).
Intermittent - Component is 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 is not needed if something else can perform the same task.

2. Radiation environmental qualification requirements for individual components are developed as discussed in Section 3.11.6.
Table 3.11 A-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 environmental qualification
guidelines as stated in Section 3.112.
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TABLE 3.118-2

(Sheet 1 of 8)

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

Environment (1) (2)
Component Persmeter Module Desianstion Location Normal Accident

Pressurizer Pressure Transmitter PT-102 CB/SS B A-1 A-2
A,B,C,D

Pressurizer Pressure Transmitter PT-103,104,105,106 CB/SS B A-1. A-2
RCP Pressure Transmitter PT-190A,190B CB/SS B A-1, A-2

Pressurizer Level Transmitter LT-110A,110B CB/SS B A-1, A-2

RCS, T/C Temperature Element TE-112,122 CA,CB,CC,CD CB/PS B A-1, A-2

NOTE (10)
RCS, T/H Temperature Element TE-112,122 HA,HB,HC,HD CB/PS B A-1, A-2

NOTE (10)

RCP Speed Sensor & Cable SE-113,123,133,143 CB/PS B NOTE (8)
A, B, C, D

RCP Speed Transmitter ST-113,123,133,143 CB/SS B NOTE (8)
A, B, C D

NI Safety Power Channel Detector Chnt A, B, C, D CB/MS B A-2
,

Nt Safety Power Channel Preamp Chnt A, B, C, D RBS C D

CEDM Position Reed Switch & CEDM 1-97 CB/MS B A-2
indication Cable

Si Tank Pressure Transmitter PT-311, 321, 331, 341 CB/SS B A-1,A-2
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i ( M " ~3.118-2 (Cont'd)

(Shee: 2 of 81

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

Environment (Il (2)
Component Parameter Module Desianetion Location Normal Accident

StTank Level Transmitter LT-311, 321, CB/SS B A-1, A-2

331,341

SG 1 Level Transmitter LT-1113,1114 CB/SS B A-1, A-2
A,B,C,D

SG 2 Level Transmitter LT-1123,1124 CB/SS B A-1, A-2
A,B,C,D

SG 1 Pressure Transmitter PT-1013 CB/SS B A A-1. A-2
A,B,C,D

SG 2 Pressure Transmitter PT-1023 CB/SS B A-1, A-2
A,B,C.D

SG dP Pressure Transmitter PDT-115,12E A. CB/SS B A-1, A-2
Differential B,C,D

IRWST Level Transmitter LT-350, 351 CB B A 1, A 2

IRWS1 Temperature Element TE-350, 351 CB B A-1, A-2

EFWST 1 Level Transmitter Chn! A, C NA C D

EFWST 2 Level Transmitter Chnt B, D NA C D

EFW Flow Transmitter Chni A, B, C, D RBS C D

EFW Pressure Transmitter Chn! A, B C, D RBS C D

CCW Flow Transmitter -- CCW Hx N O
CCW Temperature Element -- CCW Hx N O
CS Pressure Transmitter PT-338, 348 RBS C D.

Containment Pressure Transmitter PT-351, NA C D
A,B,C,D

Containment Pressure Transmitter PT-352, A, 8 NA C D
Containment Pressure Display PR-351, 352 CR/MCB J J
Containment Temperature Element CB B A-1, A-2

SIS Flow Transmitter FT-311, 321, RBS C D
331,341

SDC Pressure Transmitter PT-302, 305 RBS C D

Amendment U - 12/31/93

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



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

TABLE 3.118-2 (Cont'd)

ISheet 3 of 8)
,

INSTRUMENTATION, IDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL CONDITION 3" |

Environment (1) (2)
Component Parameter Module Desianetion Location Normal Accident
SDC Flow Transmitter FT-306, 307 RBS C D
SDC Temperature Element TE-300, 301 RBS C D
SDCHX Temperature Element 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 C D
Core Exit Temperature Sensor Chnl A B CB/MS,19 B'* A-1, A-2
Thermocouple''"''
Heated Junction Temperature / Sensor Chni A B CB/MS B'7' A 1, A-2
Thermocouple'58 Level
Pressurizer Level Display LR-110 CR/MCB J J
SDC Temperature Display TR-300, 301 CR/MCB J J
RCS, T/H Temperature Display TR-112HA CR/MCB J J

122HA
RCP Pressure Display PR-190A, B CR/MCB J J
Steam Generator Pressure Display PR-1013A, CR/MCB J J

1023A
Steam Generator Level Display LR-1113A, CR/MCB J J |1123A

4

PPS Bistable Trip Processor Chn! A, B, C, D CR/PPSCC J J
PPS Interface Test Processor Chni A, B, C D CR/PPSCC J J
PPS Coincidence Logic Processor Chnl A B, C, D CR/PPSCC J J
PPS Nuclear Instrumentation Panel Chn! A, B, C, D CR/APC J J
PPS ESFAS Initiation Relay Module Chnl 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 Chni A, B, C, D CR/ECCSC J J
ESF-CCS Loop Controller Enclosure Chni A, B, C, D NA/RBS/ C/E/H D/l

DGB
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TABLE 3.118-2 (Cont'd)

(Sheet 4 of B)

| INSTRUMENTATION, IDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL CONDIT!ONS"

Environment (1) (2)
Component Parameter Module Deslanation Location Normal Accident
RSPT Output Isolator ChntC,D CR/CPCC J J
CPC I/O Module Chn! A, B, C, D CR/CPCC J J
CPC CCU Memory Chnl A, B, C, O CR/CPCC J J
CPC Test Panel Chol A, B, C, D CR/CPCC J J

CEAC Remote I/O Multiplexor Chnt A, B, C, D RBS C D

CEAC I/O Module Chn!B,C CR/APC J J
CEAC CPU Memory ChniB,C CR/APC J J

CPC/CEAC Signal isolator ChniB,C CR/APC J J
CEDM Position isolation Assembly Chnl A, D CR/APC J J
RCPSSSS Signal Processor Chol A, B, C, D CR/APC J J
Main Control Panels Assembly Chnl A B, C, D CR J J
CPC Operator's Modu!e Chn! A, B, C, O CR/MCB J J
DIAS-N Display / Modules N/A CR/MCB J J

Alarm

DIAS-N Processing Cabinets N/A CR J J
PPS Operators Module Chnt A, B, C, D CR/MCB J J
Reactor Trip System Circuit Breakers Chnl A, B, C, D NA C D
PPS Channel Cabinet Assembly Chn! A B, C, D CR/PPSCC J J
APC Cabinet Assembly Chnl A, B, C, D CR J J -

APS Cabinet Assembly Chnt X, Y CR J J
Remote Shutdown Panel Assembly Chn! A, B, C, D CR/RSP J J
NI Safety Power Channel Display JR-OO1 A CR/MCB J J
Master Transfer Switches Module Chni A, B, C D, CR J J

X, Y

DIAS-P Display Module N/A CR J J
PAMI N/A Processor Chn! A, B CR J J
HJTCS Heater Controller N/A Heater Controller Chnt A, 8 J J

Chassis

Amendment U - 12/31/93
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TABLE 3.118-2 (Cont'd)

(Sheet 6 of 8)

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

ABBREVIATIONS

Component j

APS Alternate Protection System -

: PCS Power Control System '
'

RCS Reactor Coolant System
T/C Reactor Inlet Pipe, T(cold) |

T/H Reactor Outlet Pipe. T(hot)
CEDM Control Element Drive Mechanism !

IRWST In-containment Refueling Water Storage Tank*

SDC Shutdown Cooling
' SDS . Safety Depressurizatto? System

SDCHX Shutdown Cooling : -at Lehanger
SG Steam Generator
SI Safety injection
ESFAS Engineered Safety Features Actuation System
CCWS Component Cooling Water System
CPC Core Protection Calculator
CS Containment Spray System |
CEAC CEA Calculator i

RCPSSSS Reactor Coolant Pump Shaft Speed Sensing System
DPS Data Processing System*

,

!PAMI Post-Accident Monitoring Instrumentationj .

PPS Plant Protection System
ESF-CCS Engineered Safety Feature-Component Control System
NI Nuclear instrumention

| APC Auxiliary Process Cabinet
i

| RSPT Reed Switch Position Transmitter '

EFW - Emergency Feedwater
EFWST Emergency Feedwater Storage Tank
HJTCS Heated Junction Thermocouples

Amendment U - 12/31/93
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TABLE 3.118-2 (Cont'd)

(Sheet 7 of 8)

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

APC Auxiliary Process Cabinet R'' P

PAC PCS Auxiliary Cabinet PPSCC

CB Containment Building RBS

SSWPS Station Service Water Pump Structure MS

'CR Control Room or similar area with Class 1E Air Conditioning PS

LO Local SS

MCB Main Control Board CCW Hx

NA Nuclear Annex ECCSC

DGB Diesel Generator Building

CPCC Core Protection Calculator Cabinet

,

i

Amendment U - 12/31/93
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TABLE 3.11B-2 (Cont'd)

(Sheet 8 of 9)

, | INSTRUMENTATION, IDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL. CONDITIONS"
!

NOTES

(1) See Table 3.11 A-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. !

i t

4 ,

(7) instrument Design life of 10 years. [

!
(8) Not qualified for accident environment. f.

i

(9) There is one core exit thermocouple for each ICI assembly. ;
i

(10) Only Channels A and B are qualified for accident environment. I

(11) Radiation environmental qualification requirements for individual components are developed as discussed in Section 3.11.6. Tab!e 3.11 A-1 provides the worst f
case upper bound radiation environment in the region where the component is located. !,,

.

!

!

I

!
!

,

Amendment U - 12/31/93
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TABLE 3.11B-3

(Sheet 1 of 51

ELECTRICAL EQUIPMENT IDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL CONDITIONS
|

Required Duration of
Operation for

Desion Basis Accident

Specified Environmental Discussed inSystem LOQA MSLB Conditions & Locetion' Eauipment and Comoonents Remarks Section
Channel Related Vital Continuous Continuous P. Battery Room Enclosure & Components Channels A, B, C, D 8.3.2.1.2.1
Instrumentation Power &
Control 120 VAC & 125
VDC

125 VDC Battery Continuous Continuous P, Battery Room Battery One Per Channel (4) 8.3.2.1.2.1.2
120 VAC Inverter Continuous Continuous P. Battery Room Enclosure & Components 125 VDC - 120VAC Static 8.3.2.1.2.1.3

inv. One Per Channel (4)
125 VDC Dist. Center Continuous Continuous P. Battery Room Enclosure & Components One Per Channel (4) 8.3.2.1.2.1.3
125 VDC Pane! board Continuous Continuous P. Battery Room Enclosure & Components One Per Channel (4) 8.3.2.1.2.1.3
120 VAC Dist. Center Continuous Continuous P. Battery Room Enclosure & Components One Per Channel (4) 8.3.2.1.2.1.4
125 VAC Panelboard Continuous Continuous P. Battery Room Enclosure & Components One Per Channel (4) 8.3.2.1.2.1.4
Manual Transfer Switch Continuous Continuous P, Battery Room Enclosure & Components Bus Tie To Other Charger 8.3.2.1.2.1.1
Auto Static Transfer Continuous Continuous P, Battery Room Enclosure & Components Bus Tie To Other Charger 8.3.2.1.2.1.4 |Switch Within The Div.,125 VDC -

,

(4)

Manual Bypass Switch Continuous Continuous P. Battery Room Enclosure & Components 120 VAC Vital I & C Power 8.3.2.1.2.1.4
One Per Channel (4)

!

Amendment U - 12/31/93
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TABLE 3.118-3 (Cont'd)

(Sheet 2 of 5)

| ELECTRICAL EQUIPMENT IDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of
Operation for

Deslan Basis Accident

Specified Environmental Discussed in
System LOCA MSLB Conditions and Location' Eauipment & Components Remarks Section

125 VDC Battery Charger Continuous Continuous P Battery Room Enc!osure & Components 125 VDC Vital Bat. 8.3.2.1.2.1.1
Chargers One Per Channel
(4)

125 VDC Battery Charger Continuous Continuous P Battery Room Enclosure & Components 125 VOC Vital Bat. 8.3.2.1.2.11
(Spare) Chargers One Fer Channel

(4)

Division I & il Vital Continuous Continuous K,1E Elect. Equip. Rooms Enclosure & Components Division I (Channels A & C) 8.3.2.1.2.1
Instrumentation Power & Divtsion 11 (Channels B &
Control 120 VAC & 125 D)
VDC

125 VDC Battery Continuous Continuous K 1E Elect. Equip. Rooms Battery One Per Division (2) 8.3.2.1.2.1

120 VAC Inverter Continuous Continuous K 1E Elect. Equip. Rooms Enclosure & Components One Per Division (2) 125 8.3.2.1.2.1 and
VDC-120 VAC Static Inv. 8.3.2.1.2.1.3

125 VDC Charger Continuous Continuous K,1E Elect. Equip. Rooms Enclosure & Components One Per Division (2) 8.3.2.1.2.1 and
8.3.2.1.2.1.1

Manual Transfer Switch Continuous Continuous K. IE Elect. Equip. Rooms Enclosure & Components One Per Division (2) Bus 8.3.2.1.2.1.1
Tie Between Div.1 & il

.

Amendment U - 12/31/93
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TABLE 3.118-3 (Cont *d)
,

(Sheet 3 of 5)

ELECTRICAL EQUIPMENT IDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL CON 3|TiONS
|

Required Duration of
Operation for

Desian Basis Accident

Specified Environmental Discussed inSystem LOCA MSLB Conditions and Location' Equipment & Components Remarks Section
iAuto Static Transfer Continuous Continuous K,1E Elect. Equip. Rooms Enclosure & Components . One Per Division (2) Bus 8.3.2.1.2.1.1Switch

Tie Between Div.1 & 11
125 VDC Panelboard Continuous Continuous K.1E Elect. Equip. Rooms Enclosure & Components One Per Division (2) 8 3.2.1.2.1 and

8.3.2.1.2.1.3
125 VDC Dist. Center Continuous Continuous K,1E Elect. Equip. Rooms Enclosure & Components One Per Division (21 8.3.2.1.2.1 and

'

8.3.2.1.2.1.3
120 VAC Panelboard Cont nuous Continuous K,1E Elect. Equip. Rooms Enclosure & Components One Per Division (2) 8.3.2.1.2.1 and

8.3.2.1.2.1.3
120 VAC Dist. Center Continuous Continuous K,1E Elect. Equip. Rooms Enclosure & Components One Per Division (2) 8.3.2.1.2.1 and

8.3.2.1.2.1.3
Manual Bypass Switch Continuous Continuous K,1E Elect. Equip. Rooms Enclosure & Components One Per Division (2) 8.3.2.1.2.1.4
125 VDC Battery Charger Continuous Continuous K,1E Elect. Equip. Rooms Enclosure & Components One Per Division (2) 8.3.2.1.2.1 and I

. (Spare)
8.3.2.1.2.1.1

1E AC Power System Continuous Continuous K,1E Elect. Equip. Rooms Enclosure & Components Two Switchgear 8.3.1.1.2.14160 VAC Aux. Power
Assemblies Per Division (4)

**

|

,

i l

f
1

!

.
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TABLE 3.11B-3 (Cont'd!

(Sheet 4 of 51

| ELECTRICAL EQUIPMENT IDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL CONDITIONS

Required Duration of
Operation for

Desion Basis Accident

Specified Environmental Discussed in
System LOGA MSLB Conditions and Location' Egglpment & Components Remarks Sectioni

4160/480 VAC Continuous Continuous K. IE Elect. Equip. Rooms Enclosure & Components Two Loadcenters Per B.3.1.1.2.2
Loadcenter Division (4)

480 VAC Motor Control Continuous Continuous K.1E Elect. Equip. Rooms Enclosure & Components Four MCCs Per Division (8) 8.3.1.1.2.2
Centers

4160/480 VAC Continuous Continuous K,1E Elect. Equip. Rooms Enclosure & Components Two loadcenters Per 8.3.1.1.2.2
Transformer Division, (Standbyl

Diesel Generator Control Continuous Continuous I, Diesel Building Enclosure & Components One Per D/G (2) 8.3.1.1.4
Panel

Diesel Engine Control Continuous Continuous 1. Diesel Building Enclosure & Components One Per D/G (2) 8.3.1.1.4
Panel

Diesel Generator Neutral Continuous Continuous 1. Diesel Building Enclosure & Components One Per D/G (2) 8.3.1.1.4
Grounding Cubicle

125 VDC Dist. Center Continuous Continuous I, Diesel Building Enclosure & Components One Per DIG (2) 8.3.1.1.4

480 VAC Motor Control Continuous Continuous 1. Diesel Building Enclesure & Components One Per D/G (2) 8.3.1.1.4
Center '

'

Diesel Room Sump Pump Continuous Continuous 1, Diesel Building Enclosure & Components One Per D/G (2) 9.5.9
Control Panel

4

e

J

Amendment U - 12/31/93
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TABLE 3.11B-3 (Cont'd)

(Sheet 5 of 5)

ELECTRICAL EQUIPMENT IDENTIFICATION, LOCATION AND WORST CASE ENVIRONMENTAL CONDITIONS |

Required Duration of
Operation for

Desion Basis Accident

Specified Environmental Discussed in
System LOCA MSLB Conditions and Location' Equipment & Components Remarks Section

Fuel Oil Pump Booster Continuous Continuous I, Diesel Building Enclosure & Components One Per D/G (2) 9.5.4
Starter

Diesel Building HVAC Continuous Continuous I, Diesel Building Enclosure & Components One Per DIG (2) 9.4.4
Control Panels

Control Room HVAC Continuous Continuous J, Control Room Enclosure & Components One Per Train (2) 9.4.1.1
Control Panels

Fuel Building HVAC Continuous Continuous G, Fuel Building Enclosure & Components One Per Train (2) 9.4.2.1
Control Panels

480 VAC Motor Control Continuous Continuous 0, SSW Pump Structure Enclosure & Components One Per Train (2) 8.3.1.1.2.2
Csnter

Distribution Panelboard Continuous Continuous O, SSW Pump Structure Enclosure & Components One Fer Train (2) 8.3.1.1.2.2

Station Service Water Continuous Continuous O, SSW Pump Structure Enclosure & Components One Per Train (2) 9.4.8.1
Pump Structure HVAC
Control 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 Train (2) 6.2.3

B:ttery Room HVAC Continuous Continuous J. Control Building Enclosure & Components Two Per Train (4) 9.4.1.1
Control Panels

El ctrical Equipment Room Continuous Continuous J, Control Building Enclosure & Components Two Per Train (4) 9.4.1.1
HVAC Control Panels

i
Radiation environmental qualification requirements for individual components are developed es discussed in Section 3.11.6. Table 3.11 A.1 provides the worst case upper
bound radiation environment in the region where the component is located.

Amendment 0 - 12/31/93
|

I

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



m, r,.a--a,-a -..Aan -4 - ..s - - a- .h.1+a3--6 .4.4--44 -

' 4+' a-k---,-2 2 rA m - m L 4 --ew

:
1

!

4

l

,

f

a

!
.

<
,

!

4

Y

.

4

G

|

ATTACHMENT 3

1
i

i
l

!

!
- _ -._ , - . -, . ..._. _ . , , , , _ - .._



(.

~ A BR BR
MEDID
ASEA BROWN BOVERI

.

Please Deliver To:

Name: UMN6

Company: Phone on -504 -MO
.

Message:

ktkQdied Qre. Ihin0P Ch 4 % Q Yb Tame 93 -) d GIM-0C
pec or dutuss ton . None e ihee chan3er has am

imead on safeh. They at prooided for your
inhcadontD enure RER is contu4e# udh CEJJg-0C.

kn1 queshn3, 9hje Ca .

%: hen chages odi be induded in hmedmet V
cf CB S M- B C .

.

Od2From:
.

Phone: (203) 285-N55 Telefax: (203) 285-4441
NMDate: Time:

This is Page 1, with h page(s) to follow.

ABB Combustion Engineering Nuclear Systems
|

Windsor, Connecticut 06095-500



. ._

'

CESSAR Maine-.

I

l
.

|

TABLE _4.4-1|

(5heet 1 of 2)
'

.

IllEBEAL AND HYDRAULIC PARAMETERS

i
! Reactor Parameters system 80+ iY31ta_RQ Materford-3_

| Core Average Characteristics at Full Power:

Total core heat output, MWt 3,914 3,800 3,390

| Total core heat output, million 8tu/h 13,360 12,970 11,570,

Average fuel rod energy deposition 0.974 0.974 0.974|
| fraction
i s
| Hot fuel rod energy deposition fraction 0.971 0.971 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 -Ge+ 6Cl 611
! Core exit average coolant temperature, 'F 617 623 613|

Average core enthalpy rise, Btu /lbm 83 82 -et.so|

Design minimum primary coolant flow 444,650 445,600 396,000
'

j rate, gpa
'

Design maximum core bypass flow, % of 3.0 3.0 -9-& 2. f,
primary

; 3gg ,,
'

Design minimum core flow rate, gpm 431,300 432,200 002,000

Hydraulic diameter of nominal subchannel, 0.471 0.471 0.471
-

in.
2Core flow area, ft 60.8 60.8 54.7

Coreavgmpssvelocity,million 2.65 2.62 fr6+ 2.64 |lbm/h-ft
16 8

,

;

| Core avg coolant velocity, ft/s 16.7 MJ M.4- 16.5
2Core avg fuel rod heat flux, Btu /h-ft 183,300 184,800') 182,100|

i 2Total heat transfer area, (t 70,960 68,320') 61,860|
-

|

I.
'' Corrected values for System 80 design

g Amendment Q
j

'

June 30, 1993
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TABLE 4.4-l (Cont'd)
(Sheet 2 of 2)

THERMAL AND HYDRAULIC PARAMETERS
1

Reactor Parameters System 80+ System 80 Waterford-3
'

^ Average fuel rod linear heat rate kW/ft g g g|
I Power density, kV/ liter 98.4 95.5 94.9

,

No. of active fuel rotis 56,876 54,764 49,580
'

Power Distribution Factors: ., -

Rod radial power factor 1.55 1.55 1.55

Nuclear power factor 2.28 2.28 2.28

Total heat flux f actor 4-W 4-St- M
#' Y #'N'* Engineering Factors:

Engineering heat flux factor 1.03 1.03 1.03<

i Engineering enthalpy rise factor 1.03 1.03 1.03.

{ Pitch, Bowing, and Clad Diameter Enthalpy 1.05 1.05 1.05,

Rise
_

.

.

Engineering factor on linear heat rate 1.03 1.03 1.03

Characteristics of Rod and Channel with
* *** " ;

Y29,Ico t/32,7 x h!ZQoo
2 _u ,333 3 4U,; {

Maximum fuel rod heat flux, Btu /h-ft 437,7gg ,

-;

Maximum fuel rod linear heat rate, kW/ft *Hht 12.7 12.5|'

I s . G,
U0 maximum steady state temperature, *F 3,179 3,205') 3,1802

Outlet temperature. *F 644.1 645.7'' 642
'

Outlet enthalpy, Btu /lbm 684.3 687.1') 680
-

Minimum DNBR at nominal conditions 2.00 1. 98') 2.07|
(CE-1 correlation);

:

J
!

'' Based on updated System 80 flow distribution
.

1

.

Amendment Q
June 30, 1993
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CESSAR neincamu

Permitting no load to be carried over the loaded fuel racksL.
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

tg I component supported by the hoist cabling when lifting fuel'

assemblies. The Technical Specification incorporates the
.A
F' requirement that the impact energy of all loads carried over ,

the loaded fuel racks will not exceed this condition. Y
>

9.1.1.3.1.2 Criticality Safety Assumptions

The following assumptions are made in evaluating criticality
safety:

A. Under postulated conditions of complete flooding by
unborated water, the storage array is treated as a finite |

array of assemblies having an infinite fuel length.
Under postulated conditions of envelopment by aqueous foamB. 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.

C. The poisoning effects of rack structure 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 also assumed that no
supplemental fixed poisons are utilized in the storage
array.

D. 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 t

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 consist!ng 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 withE.
fuel assemblies.

Amendment S
9.1-5 September 30, 1993
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Meeting regulatory positions C.1 and C.2 of Regulatory GuideE. 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,

as noted infuel handling equipment, and other components
Table 3.2-1 and the design of the equipment and components.
meeting these requirements. Fuel handling equipment that
moves over the reactor core and spent fuel racks is also
provided with seismic restraints to ensure that the

do not become disengaged from their operatingcomponentsrails 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 radioactive release as a result
of fuel damage.

Examples of compliance are demonstrated by the design of the
fuel building which precludes movement of the spent fuel
cask handling hoist over the new and spent fuel storage

i racks when they contain fuel assemblies, designation of load
paths f or . all heavy lifts, limiting the weight and lift
height of any load 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 lift |

height of the spent fuel shipping cask does not exceed 30 |

feet which limits the cask from being raised above the |
l; operating floor elevation.

G. Permitting no load to be carried over the loaded fuel racks 1

whose impact energy, if dropped from the operating j

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 racks will not exceed
this condition.

f< H. Providing mechanical and electrical interlocks on the
.(g, nuclear annex overhead hoists to preclude movement of fuelg

I /7 shipping containers or casks and other heavy loads from
being transported over the spent fuel pool. (See Section
9 1.4.2.1.7)

9.1.2.3.1.2 Criticality Safety Assumptions

The following assumptions are made in evaluating criticality
safety:

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

Amendment U
9.1-11 December 31, 1993
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| |

9.4.1 2 Svetem Desprintion ;

,

'

The main control room air-conditioning system consists of two
Divisions. Each Division has an outsida air intake, louver,
tornado damper, dampers, filtration 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'

electric heater, absolute (HEPA) filter,
consists of prefilter, ilter (HEPA) and fan, along with ducts andcarbon absorber, post f
valves and related instrumentation. Chilled water is supplied
from the Essential Chilled Water System.

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

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
Safety Injection Actuation Signal (SIAS) or high radiation
signal. Upon failure of the designated filtration unit, the
redundant filtration unit starts automatically. The MCR
filtration uniyilters particulates and potential radioactive
iodines from mW of the return air, and delivers the

| filtered air to the inlet of the main air-conditioning unit.

The Technig/ adlishi9
C

al Support Center air-conditioning system consisto of
an air-hn..lig 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 supp air header and common
outside air intake dampers are shared the TSC and the control
room to protect the TSC from the contam nants in the outside air
intakes. The TSC can be isolated from the Main Control Room by
using manual controls. The TSC is automatically isolated if
control room pressurization falls below its design value.

The TSC is provided with shielding protection from direct
radiation from an external radioactive cloud and internal
radioactive sources. The combined effect of all radiation
protection measures is designed to be adequate to limit the
overall calculated radiation exposure to the personnel inside the
TSC to the requirements of GDC 19. The computer room air- |

conditioning system consists of two 100% air-conditioning units '

and associated fans. Both the Tochnical Support Center and
computer room air-handling systems are non-safety and non-
seismic.

Amendment U
9.4-6 December 31, 1993
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: The balance of control complex air-conditioning systems consists
each with roughing |of two redundant air-conditioning units, ling,

coo coils and fansj filters, safety-related chilled water
j serving Division I electrical rooms, channel A and Channel C. '

Two equal units are serving Division II Channel B and D.of the redundant air M--M'goN,ff'
Ea-

i Division will function with one -- %,
i units delivering filtered, conditioned air to the various

-

electrical equipment rooms including essential battery rooms.
chilled water is supplied from the Essential Chilled Water-

System. Each Division also contains redundant battery rooms with
fan operating continuously to maintain the hydrogen concentration.

.i below two percent. Outlet ducts in battery rooms are located
near ceilj9 for hydrogen control.

,

The Remote Shutdown Panel Room is located in the Division I area.Normally this room is cooled by the 70' Elevation Division I
Electrical Equipment Room Air handling Unit. For redundancy'

purposes, the Remote Shutdown Pamal Room is also cooled by a
Division II- powered air handling unit which receives Division II
Safety-related Chilled Water. CQ/ jg7

,

Return air from the various essential electr cal equipment areas
is mixed with a portion of outside air or ventilation, is
filtered and conditioned in the air " -li.w unit, and is

4
' 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-essential 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
percent.

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 Safety 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 headored on separate Essential Chilled Water
systems.

Amendment U
9.4-7 December 31, 1993
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!.
j 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.

4

i

i Each Control Room Intake is provided with redundant, Seismic
j Category I, Class lE, safety related radiation monitors. The CR
: air intake radiation monitors are located outside (upstream) of

4,
the Main CR intake dampers so that they can continue to monitor
the air immediately outside the intakes to support the automatic

J selection capability. Upon detection of hi radiation at either
i control Room Intake or upon receipt of safety Injection
! Actuation Signal (SIAS), component cunw.o1 logic will
1 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
i unit to start, the redundant filtration unit will start

automatically. At the,same time, component control logic will;

j isolate the Control Room Intake which has the greater radiation
; level and block the isolation of the Control Room Intake which

has the lesser radiation level. These automatic features ensure
i that positive pressurization of the Control Room is maintained by
i uninterrupted pressurization air flow via the lesser contaminated
i control Room Intake. Also, automatic selection logic is provided
j to continuously monitor and compare the radiation levels at both
: Control Room Intakes and effect Control Room Intake isolation I

! damper realignments as needed so that the lesser contaminated
,

; Control Room Intake supplies pressurisation air to the Control
'

Room, even if radiation levels change. In addition, ' component
i control logic will ensure that the control Room Intake isolation

damper with the lesser radiation level is opened before the
i Control Room Intake isolation damper with the greater radiation
i level is closed. In the event of alignment failure, the operator
! is alerted by a control Room alarm so that manual actions may be
i taken.
!
; 9.4.2 FUEL BUILDING VENTIIATION SYSTEM
i
'

9.4.2.1 Desien Basis

| The Fuel Building Ventilation System is designed to:
i
j A. Maintain a suitable environment for the operation,

maintenance, and testing of equipment.

! B. Maintain a suitable accaas and working environment for

]
personnel.

.

i I
'

i l

,

e '

i Amendment U
9.4-11 December 31, 1993

, , _ ,_ .



! SEhT BY:DE&S ; 2-23-84 ; 9:25 DUKE ENGR & SRVS4 2032855203:# 5/ 7
.

CESSAR REP!.can.=
;
i
1

J

; All safety-related components of the mechanical equipment room
cooling systems are designed as seismic category I equipment, and4

1 will remain functional following a design basis earthquake.
!
!

Intake and avhaust structures are protected from wind-generated
or tornado-generated missiles.

:

Redundant components of the safety-related mechanical equipment;

; room cooling systems are physically separated and protected from
i internally generated missiles. When subjected to pipe break

effects, the components are not required to operate because the,

i served mechanical equipment is located in the same space as the
cooling components. Therefore, a pipe break in the same.

j mechanical safety train is the only possible means of affecting
the cooling system. y g

i The subsphere Building essential AC exhaust filter trains are
i shown in Figure 9.4-5. The HEP filters are designed to limit
i | the offsite dose within the r % _ir r of 10 CFR 100. The dose
i analysis for post accident releases ffom the subsphere only takes j
j credit for the HEPA filters in the filter train. No credit is '

taken for the carbon adsorbers..

J

| A differential pressure indicator controller located across the
{ charcoal adsorber modulates a damper downstream of the filter j1 train to maintain a constant system resistance as the filters

load up. This arrangement assures a constant system flow. High I

and low differential pressure alarms provide indication of any,

| abnormality in flow rates.
4

4

i All safety-related components in tho subsphere ventilation system
! are designed to permit in-service inspection.
'
i

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

1

! The fresh air intakes for the Subsphere Building Ventilationi 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 Insnaction mM Testina omnnivr:sts
Performance characteristics of the Subsphere Building Ventilation .4

] System will be verified through qualification testing ofcomponents as follows:
,

, A. The safety-related equipment, fans, dampers, coils and'
ductwork will be designed and tested as outlined in,' Table 9.4-5. ,

i

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

.

"

Amendment U
9.4-28 December 31, 1993
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TABLE 9.4 5

(Sheet 2 of 11)

j DESIGN COMPAumoN 'to nEGULATORY POSITIONS OF BRGULATORY GUIDE 1.52
i
j ltegulaterr Guide 1,52 Pnsister Systant 80+

Components of systems connected to compartments that are Cor@ lies. I4 e.
1

unheetart during a postulated accident should be designed for
; .

post-accident effects of both the lowest and highest predicted
; temperatures.

! 2. Systen Design Critesia
,

ESP atmosphere cleanup systems designed and installed for Complies, except for4 a.
! the purpose of mitigating arrirlant doses should be Control Complex'

redundant. The systems should consist of the following Vantilation System
sequantial components: (1) darnisters, (2) profilters M +- s are noti

; (damlarars may serve this Wiaa), (3) HEPA filters before provided. Water
i the adsorbers, (4) iodine adsorbers (impregnated activated drop!sts will not be
i carbon or equivalent adsorbent such as metal zeolites), (5) entr=inal in the
; HEPA filters after the adsorbers, (6) ducts and valves, airstream. Humidity
j (7) fans, and (8) related instruenentarian Heaters or cooling control is provided by

coils used in coqjunction with heaters abould be used when safety-relatesi air-,

; the hirinidity is to be controlled before filtration. canditioning system
which has provisions,

for both dehumidifying
and heating to maintalrt
relative humidity

i

i below 60% Heaters

_ _ i' 'yPp ; ,?-W, t .; b. The redundant ESF annosphere cleanup systems should be Complies.
) physically separated so that damage to one system does not
i also cause damsge to the eeoond system. 'the generation of
j missiles from high-pressure equipment rupture, rotating
; nuchinary failure. or natural phenomena abould be

considered in tho design for separation and protection.
;

All components i;f an engineer-safety-feature atmosphere Complies.c.

cleanup systen s!xuld be designated as Seismic Category I
(see Regulatory Gu'de 1.29) if failure of a component would.

; lead to the release of significant quantities of fiaston
; products to the worki'.s en aitdoor environments.
J

d. If the ESF aGosphere cleamp system is subject to pressure Not applicable. The
surges resulting from the posulated scridaru, the system systems are located

| should be protected from such surges. Each component outside of the
should be protected with such devices as pressure relief cornammaryr and not

i valves so that the overall system will perform its intended exposed to pressurej fbaction during and after the passage of the pressure surge. surges.

4'

Amendment U i*

December 31, 1993
|

!
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TABLE 9.4-1
h
a

(Sheet 1 of 18)

HVAC SYSTEN DESIGN PARAMET SS
|

F1sw Rata / Unit
Goerational Mode

Area or Type Heat Load Air Cool Water No Units PowerLocation Nomal Essential System Btu /hr CFM esa % Canacity_ Supply _ _Ecuinment --

Control Room X Heat / Cool 300,000 6,000 70 2/100 460/120 Prefilter, O
Y

cooling io
"

coil, fan,
heat coil, "

humidifier6 000
-

$,control Room X Filter - 2,f000 - 2/100 460/120 Filter train *
~

and fan l "

Control Room X Cool 36,000 900 7 2/100 460/120 Prefilter,Mech Area o
cooling coil @
and fan

SControl Room X Smoke Fan 10,000 - 1/100 460/120 Fan [
-

Tech Sup Mech X Filter 1,000 - 1/100 460/120 Filter train $
-

and fan rp
Tech Sup Mech X Smoke Fan - 10,000 - 1/100 460/120 Fan

m

b
8
8'
8
~,i

1
Amendment Q w,
June 30, 1993
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14.3 Ct.K11HEU 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
rulemahng 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 Plant 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 multidiscipline design teams for completeness, |

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.

ne System 80+ standard plant Certified Design Material contains:

* An 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. ne 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 (ITAAC) required by 10 CFR 52.47(a) (1) (vi)
to be part of the design certification application. He ITAAC define verification activities that are j

to be performed for a plant with specific predefined acceptance enteria to be met with the
objective of confirmmg 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 ITAAC 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 ar[e
,

applicable to more than one system. Design-related processes have been included in the CDM fo

M
hl) 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 ;

applicants referencing the System 80+ studard plant design to take advantage of the ;
tmprovements in technology available at the time of COL application and facility construction

14.3-1 Amendment U - 12/31/93

\



-

1
,

CESSAR E"usam,.
jJ

;

:

'
-

d J/spects of the design which are dependent upon characteristics of as-procured, as-installedI
systems, structures and components. These characteristics are not available at the time of

44.e. aesy por. easts 0 ssoc.W A ge.u. a.spc,tm
o+, design details. W,, certification and therefore cannot be used to develoo and certify % dagf. c.>woca..,%

;Q
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* Interface requirements as defined by 10 CFR Part 52.47(a) (1) (vii). Interface requirements are
;

those requirements which must be met by the site-specific portions of the complete nuclear power
,

I

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 certification. De COL applicant willi

.

provide ITAAC for the site-specific design features that implement the interface requirements; ,

I 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 will be verified as part ofissuance*

of a license for a plant that references the System 80+ stamined plant design.
- I

|

ne 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.

,

De enteria and methods that are discussed in the following sections are guidelines only. For some ,

J

matters, the contents of the CDM may not directly correspond to these guidelines because special
i

considerations related to the maners may have warranted an alternate, but essentially equivalent, ):
approach. For such maners, a case-by-case determmation was made regarding how or whether theI

maners should be addressed in the CDM. Rese determmations were based upon the principles |
!

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 fu

1

subsection.

14.3.1.1 CDM Section 1.1: Definitions4

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

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, nese terms were
identified during the preparation and review of the CDM.

;

1
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Example Entries - Typical terms defined are "as-built," " Division," and " Type Test."

14 3.1.2 CDM Section 1.2: General Provisions

Selection Criteria - This section contams provisions that were selected on the basis that each
provision was necessary to either a) define technical requirements applicable to multiple systems in
the CDM or to b) provide clarification and guidance for implementation 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 13: Firure Imrend and Abbreviation List

These were included only to aid a user of the CDM.

14 3.2 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+ stanciard plant design certification. De
tutent of this comprehensive listing of System 80+ stantinrd 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.

14 3.2.1 Desien Descriotions

I

ne Certified Design Description for each System 80+ stantiard plant system addresses the most
'

significant design features and performance standards which pertain to the safety of the plant and j

include descriptive text and supporting figures. He intent et the CDM design descriptions is to !
define the System 80+ stantinrd plant design characteristics which are referenced in the Design
Certification Rule as a result of the certification provisions of 10 CFR Part 52.

Selection Criteria - ne following criteria were considered in determming which information
warranted inclusion in the certified design descriptions:

(1) The information in the certified design descriptions is to be derived only from the technical i

information presented in CESSAR-DC. His reflects the approach that the CDM contams the !
most significant design mformation and is based on the Commmion directive in the Statement i

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"

!

l
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is the CDM and the " application for certification" consists of all the information in
CESSAR-DC.

(2) ne certified design descriptions contain only information from CESSAR-DC that is most
significant to safety. CESSAR-DC contains a wide spectrum ofinformation on various aspects

|

i of the System 80+ standard plant design, and not all of this information warrants inclusion
in the certified design descriptions. His selection criterion reflects the Commission directive

I in the Statement of Considerations for Part 52 (Fed. Reg. 15372, 15377 (1989)) that the
certified design should " encompass roughly the same design feamres that Section 50.59

|

| prohibits changing without prior NRC approval." In determming what information is most
significant to safety, several factors were considered, including the following:I

(a) Whether the feature or function in question is necessary to satisfy the NRC's regulations

! in Parts 20,50,52,73 and 100.

f (b) Whether the feature or function in question pertams to a safety-related strucmre, system

or component.

i

! (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.;

t

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

| (e) Whether the feature or function in question is important in preventing or mitigating

I severe accidents. ,

i

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

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

ne absence or existence of any one of these factors was not conclusive in determmmg 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.i

(3) In general, only the safety-related features and functions of structures, systems and components
i

are discussed in the certified design descriptions. Strucmres, systems, and components that!

are not 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 feamres 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) In general, the cenified design descriptions for structures, systems, and componenu are limited
to a statement of design feamres and functions, ne 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 cenified design descriptions. The purpose of the CDM design
descriptions is to define the cenified design. Justification that the design meets regulatory
requirements is presented in CESSAR-DC. For example, 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 to mamtam
post-accident fuel clad temperatures within 10 CFR 50 Appendix K limits.

(5) De certified design descriptions focus on the physical charactenstics of the facility. The
certified design descriptions do not contain programmatic requirements related to operatmg
conditions or to operations, maintenance, or other programs because these matters are
controlled by other means such as the Technical Specifications. For example, the design
descriptions do not describe operr.wr 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 strucmre, system, or component is demonstrated by appropriate inspections,
tests and analyses on the as-built structures, systems and components. Exceptions to this
errterion include:

(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 (trammg,
quality assurance, qualification of welders, etc.) are part of the licensee's programs and are
subjectto 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. His is acceptable because portable equipment and
replaceable items are controlled through operational-related programs. Since the CDM
pertams to the design, it is not appropriate for it to include a discussion of these items. One
exception to this general approach pertams 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 cernfied System 80+ standard plant design descriptions do not discuss component types
(e.g., valve and instrument types), component internals, or component manufacturers. His

14.3-5 Amendment U - 12/31/93
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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 oenefits 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) ne certified design descriptions do not contain any proprietary information. j
|

/ p) In order o allow the applicant or licensee',of a plant that references the System 80Vstandard3[
m /

plant d gn certification to take advantage of improvements in technology, the certified design ;

descriptions in general do not prescribe design features that are the subject off'apidly evolving (
\ .terc'hnology. Examples are: specific hardware configuration of the main control room and j

instrumentation and control s'ystems. This issue is discussed furth(in Section 14.3.3. ;

((Io) !

Qrf ne CDM design description is intended to be self-contained and does not make direct
reference to CESSAR-DC, industrial standards, regulatory requirements or other documents.
(Dere are some exceptions involving the ASME Code and the Code of Federal Regulations.)
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 unnmhiguous ,

and it avoids potential confusion regarding how much of a referenced document is I

.rury! g encompassed in, and becomes part of, the CDM.
_ _ _ _ y

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 analysis of
overpressure protection in Chapter 5, contamment 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 1
and Appendix A. These reviews were a key factor in identifying the impumm, safety-related system
design information warranting discussion in the design descriptions.

Enmple Entries - Because the safety significance of the System 80+ standard plant systems varies
considerably, application of the crrteria listed above results in a graded treatment of the systems.
His leads to considerable variations in the scope of the design description entries. He following
lists the types of System 80+ standard plant systems and is a summary of the overall consequences
of this graded treatment:

14.3-6 Amendment U - 12/31/93
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System Tyne Scone of Cedified Design Description |.

Safety-related systems that contribute to Major safety-related features and performance
3'

plant performance during design basis characteristics.
.

accidents (e.g., emergency core cooling
'

! systems).

Non-safety-related systems involved in Brief discussion of design femmres and
-

'

beyond-design-basis events (e.g., performance characteristics affemmg the,

! combustion turbine generator contribution to safety of the plant's response to the event (s).
station blackout event sequence).4

t

Non-safety-related systems potentially Brief discussions of design features whichi

j impactmg safety (e.g., potential missiles - prevent or mitigate the potential safety
j from the main turbine). concern.

|

} Non-safety-related systems which affect Case-by-case evaluation. A brief discussion
i overall plant design (e.g., Chemical and 'of. the system if warranted by overall
! Volume Control System) standardization goals.
!

L Non-safety-related systems with no Lhanted description of system features. i

relationship to safety'or any influence on !
*

~

overall plant design (e.g.. Turbine Buildmg

i
Service Water System). . |

! I

; For safety-related systems, application of the above criteria resulted in design dm@n entries
which include the following informanon, as applicable: . He 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); locanon; 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 intenried |

| environment; motor-operated valves that have an active safety-related function; and other functions

i that are significant to safety. ,

i
| ne certified design descriptions for non-safety-related systems also include the information listed

i above, but only to the extent that the information is relevant to the system and has a significance to

j safety. Since much of this information is not relevant to non-safety-related systems, the certified
design descriptions for nonsafety-related systems are generally substantially less extensive than the ;

descriptions for safety-related systems. j

i 14.3.2.2 Inspections. Tests. Analyses and Acceptance Criteria .

!
j A table of Inspections, Tests, Analyses and Acceptance Criteria (TTAAC) entries is generally |

1 provided for each system containmg design description entries. He intent of these ITAAC is to
- define activities that will be undertaken to verify the as-built system conforms with the design features

and charuntics defined in the corresponding CDM design description for that system. At the timei

i of fuel loading, following certification of completion of the ITAAC by the referencing COL holder, !

i |
i I

!
'
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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 inspeedon, 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 - He following were considered when determining which information warranted

inclusion in the CDM ITAAC entries:
1

* The scope and content of the ITAAC correspond to the scope and content of the certified design

i descriptions, nere 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. His
reflects the assessment that, in general, design features meriting a CDM description also merit an
ITAAC entry to verify that the feature has been included in the as-built facility.j

* One 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
basic configuration may verify a number of provisions in a certified design description.'

Therefore, there is not necessarily a oneene correspondence between the ITAAC and the
certified design descriptions. In certam circumstances, documentation that verifies compliance of4

an inspection, test or analysis at one plant may be used as a basis to demonstrate compliance at
one or all subsequent piants 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 include

]
inspections, tests, or analyses that are dependent upon conditions that only exist after fuel load.

e 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

4

exceptions is by:

(1) De 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.

14.3-8 Amendment U - 12/31/93
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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: I

|

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

,

* Tolerances recognize that as-built variations can occur which do not affect function or
performance.

* Minor variations within the tolerance bounds have no impact on plant safety.
,

14.3.3 CDM SECTION 3.0: ADDITIONAL CERTIFIED DESIGN MATERIAL
f

d

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 ITAAC 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 appropriatelg be covered in the system-by-system infornation
-

presented in.Section.2.0 of the CDM. There are No mow m ":2:ian 3.0 of the CDM, #eil(inegDaGTnhWeCt'rMMyW 5--- f:- := ;,2fff?il', c; d;;;;; dn., gen t--t
M- Q: :.pp!!abill:y of L muy.
h C.11oJ.q s-c.*ge.,s. -%. s.cm ca Lua GD e% "hs *r M N"''*D A-**
14.3.3.1 Radiation Protection

The radiation protection section of the CDM defines the processes by which it will be confirmed that
the as-built facility has radiation protection feamres that maintain exposures for both plant personnel

i 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) Actual radiological source terms are dependent upon the characteristics of the as-built, as-I

; installed equipment. 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 prelimmary 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 envelope of the certified design. This confidence

14.3-10 Amendment U - 12/31/93
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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.-

!
4

Having established the design features for which ITAAC are appropriate, the ITAAC table was
l 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,

j physical ex2mmnions, review of records based on visual observations or physical
exammations 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
nemation 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 appropnate) other activities such as
factory testing, special test facility programs, and laboratory testing.

,,

Analysis To be used when verification can be accomplished'hy calculation,~ mathematical
computation or engineering or technical evaluations of the as-built structures,,

|
systems or components. (In this case, engineering or technical evaluations could

i include, but are not limited to, comparisons with operatmg experience or design
of similar structures, systems or components.)

4

The proposed verification activity is identified in the middle 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 to

,

ITAAC. 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 thei

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 recognition that the entena should be objective and unambiguous. The use
of objective and unambiguous terms for the AC will mimmi7e 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 CESS AR-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 ' discussed
1above for the Section 2.0 system entries.

.

14.3.3.2 Pinine Desien

ne piping design section of the CDM defines the processes by which System 80+ standard plant
piping will be designed and evaluated. He 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. He section also addresses the
consequential effects of pipe rupture such as jet impingement, potential missile generation, and )
pressure / temperature effects. |4

|

Certification of plant safety-related piping systems via design processes rather than via certification |

I of specific design features is necessitated and justified by the following:
i

i (1) Piping design is based on detailed piping arrangement information as well as the geometry and I

dynamic characteristics of the as-procured equipment that forms part of the piping system.
His detailed plant-specific information is unavailable at the time of design certification and )
cannot therefore be used to develop detailed design information. His precludes certification i

,

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 design process steps defined in the piping design CDM. In additio6, sample
design calculations have been performed with these methods to provide confidence that they
are complete and yield acceptable design information.

(3) Piping d sign for nuclear plants is a well-understood process based on straightforward
engineetuig 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.

De 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.

14.3.4 CDM SECTION 4.0: INTERFACE REQUIREMENTS

His section of the CDM provides interface requirements for those structures, systems and
components of a complete power-generatmg facility that are either totally or partially not within the
scope of the System 80+ st2Mard plant design as defined in the certification application. For the

,

System 80+ 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
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Radwaste Building, Diesel Fuel Storage Building, and Component Cooling Water Heat Exchanger
Structure are in the System 80+ standard plant scope. Those ponions 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.). He 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 i

are presented in CESSAR-DC but are not addressed in the CDM. His is appropriate because the i

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. His is acceptable
because ITAAC for the plant structures, systems, and components outside the scope of the
System 80+ standard plant design certification will be provided on a site-specific, design-specific
basis by the individual COL applicants who reference the System 80+ standard plant design
certification. (Pan 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 cenification 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 pan 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 ;

comrmtments in Section 2.0 for which ITAAC have been developed. His represents justification that 1

a COL applicant will be able to develop ITAAC to verify compliance with the design features or
characteristics that implement the interface requirements. He methods to be used for these l

verifications will be specified in the COL ITAAC and will be sirmlar 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 i
from Section 4.0). The intent is that the mterface 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 cenified portions of the System 80+ staminrd
plant to comply with the design commitments in the CDM. It is an objective of this section that it ,

address mterfaces between in-scope and out-of-scope portions of the plant that are unique to the |

System 80+ standard plant design; it is not intended that it be a comprehensive listing of design
requirements applicable to the out-of-scope portions of the plant. A discussion of the design feature

,

I
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of out-of-scope portions of the plant will be provided for NRC review when the COL applicant
submits a site-specific safety analysis report.

Selection Methodology - The interface requirements included in the CDM were selected from the
interface requirements listed in the CESSAR-DC for fully or partially outef-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

e

| Section 4.0 entries selected using the criteria discussed above.;

14.3.5 CDM SECTION 5.0: SITE PARAMETERS )
4

This section of the CDM defines the site parameters which were used as a basis for the design
e

defined in the System 80+ standard plant design certification application. Thue entries respond to
the 10 CFR 52.47(a) (1) (iii) requirement that the design certification documentation include site

|

| parameter information. The plant must be designed and built 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 j

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 ITAAC and is limited to defining site parameters. This
is an appropriate approach because compliance of the site with these parameters must be demonstrated |

by a COL applicant prior to issuance of the license.
t

; Selection Criteria - Section 2.0, Table 2.0-1 of CESSAR-DC provides the envelope of site design
parameters used for the System 80+ standard plant design. The corresponding CDM Section 5.0

.

is based on using CESSAR-DC Table 2.0-1 in its entirety except as modified to meet the CDM

i
content criteria previously discussed. For example, references in the CESSAR-DC table 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 ;

i

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 1 due to their importance. Both types of PRA assumptions are included for completeness, but
are not distinguished in the tables.

14.3-13 Amendment U - 12/31/93
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| CDM 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

j encompassed by the these seven subject areas. Each table may also include design information

j (certified or non<ertified) that is not directly related to the particular subject area. Further; the tables
j are not intended e 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
7.7.1.8.1.4.

7.7.1.8.1.3.4 Core Power Operating Limit Based on Peak i
|Linear Beat 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 corresponcE to
the LCO on linear heat rate margin.

7.7.1.8.1.3.5 Core Power Operating Limit Based on Margin 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 coolant cold leg temperatures, and the Reactor
,

Coolant System pressure. The CE-1 correlation is used 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.

7.7.1.8.1.4 Calculation and Measurement Uncertainties

The uncertainties in COLSS algorithms can be categorized as:

A. Uncertainties associated with the computation methods used
to correlate the monitored variables to the calculated
parameters.

B. The measurement uncertainties associated with the COLSS
m,./jprocess instrumentation.

cmA4,f-g gyg yaf <xrew faMi4JACCS tan
The COLSS is designed o curately calcuinte power operating'

limits for normal core rating conditions. A large number of
cases spanning the expec d core operating conditions (1200 cases
each at BOC, MOC, and OC) are run using the COL 3S IORWUm
simulation code and on FlJrrR, a 3-D reactor simulator 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 determino 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

_

Amendment D
7.7-58 September 30, 1988
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| reviewed independently. The uncertainty analysis methodology is
documented in SEbHMHt1PJ (Reference 1) . g.

4 c4N-dr5%'

7.7.1.8.2 NSSS Monitoring Programs
,

; The DPS application programs, exclusive of COLSS, that provide
either a reactor monitoring or Plant Protection System monitoring.<

j function are described below: !

I A. CEA Position Monitoring Program
4

The DPS receives CEA positions from 2 sources, the CEACs' ,

(2 channels) and the CEDMCS (1 Channel). CEA position |
determination by these 2 separate sources is diverse. The |

4

CEAC utilizes reed switch position transmitters to sense CEA i

! position while the CEDMCS senses the up and down movement of '

each drive mechanism to determine CEA position.

The CEA position, as obtained from the CEDMCS, is used
directly as input to NSSS application progrsas. 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.4

| 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.

C. CEA Reassignment Program

Provisions to reassign individual CEAs to various CEA groups !
t 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.

.

I

Amendment N
7.7-59 April 1, 1993

1

_ _



02/24/94 15:26 O203 285 3023 ABil CE IC @ 004,,

1

CEOSAREE%=i.

;
.

REFERENCES FOR SECTION 7.7

,

'
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Determined by th ge Co a "rr__Li.., U nit Supervisory System,"
Combu=&4rr. Luw T2 sering, Inc., CENPD-169, aury 10M

(2) " Overview of the Core operating Limit SupervisorySystem," |

Combustion Engineering, Inc., CEN-312, Revisfon 01-P,
| November 1986.

| (3) "Nuplex 80+ 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:

1. Reactivity Control - events that reduce baron 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).
3. RCS Heat Removal - events that cause loss of the shutdown cooling system

capability.
4. 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 here 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

LMOG.
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!

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

|

Operations directly affecting the reactor vessel pressure boundary, i.e. In-core| t

Instrumentation Seal Table evolutions, shall be prohibited during mid-loop

operations.
5.2..f Opcexpon 71oecouan. M as;rsaws.uas ro prony cu:wc saz.saco ccurnowr

/3W7Wie4/ E .- . Rg.soug;-C TrEAN6.b LeJ TH ERE Pe oce.D vit.E'7. 4af O A16406E
,

| 5.4.0 OPERAT~ " GUIDANCE 2 exccvre ruc P2o ccown.cc 4s ccc.wec, a v vis
PLAoJT C PEQATW C M O D E.o'

5.4.1 Verify RCS vent path established per Technical Specification (3.10.3).

5.4.2 Verify that the shutdown cooling / containment spray cross connection isolation
valves are' administrative 1y closed.

[

5.4.3 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

I
DVI nozzle 2A or 2B valve [ ]

maintenance

1

5.4.4 Monitor the following RCS/SCS system parameters during reduced inventory

operations.

( RCS core exit temperature [ List instruments]

SCS system flow rate [ ]

APPENDIX B B-7 ABB CE SYSTEM 80+"
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1 !

5.5.0 ABNORMAL OPERATING CONDITIONS
,

5.5.1 Loss of shutdown cooling flow.'

!

l 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. uPoe Less oc swroowa coca ou s , acro *~s swua tsa ra uau

taimomvel.y -ro fuere.re cour4wmeur cuo:vae 7t Pacuuos. Roommov
Rcwsc. To Tus our.roca. ATmotesaw .'

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

j 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,
}

i
4. Align the containment spray pump in the failed division for operation;

hold system in standby.
:
4

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.

B. SCS flow degradation due to vortexing

APPENDIX B B-9 AB8 CE SYSTEM 80+**
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Amendment to Resoonse 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.
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| RISK ANALYSIS OF RAPID DRAINDOWN PATHSL
( IN SHUTDOWN MODES _

3 ,'-
- v~

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 the
suction side of the CSS (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 BRUTDOWN COOLING
|

l 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 Warmun
1A In separate steps, with checkoff, the following valves'

are to be verified as closed: SI-340, SI-341, SI-657,
SI-686, SI-300, SI-310, SI-688 and SI-314.

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

ic Verify SI-312 is open.
1D Turn on SCS pump, check flow and pump characteristics.

Procedural stop for abnormal pump characteristics.
1E Open SI-651, SI-653, SI-655 aligning the suction side of

1

!

l

!
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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 close'd and SI-601 is open after |

| heatup.
i 4

At completion, the operator is on SCS.

I
2) Controllina 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 0 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.

!

OUARTERLY TESTING OF Cll8 AND SCS

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

j 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-
686 are in draindown path #10. SI-300 is in drain down path #10,
#4 and #13.

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 quarterly. This valve is not used for any normal function
of starting SCS or CSS and is only used for cross connecting the

j 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 persen before the test
is complete. In addition, the valve positions are given in the

2
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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

j 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.

| Adiust Boron Concentration
|

The operator might have to adjust the boron concentration in the'

SCS train. This should be required very infrequently because 1

'

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.
!

l

: Path #2, LTOP Relief Valves
|

I

|
There are two spring loaded safety relief valves to 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 i

outage per year, the time exposed to this drain path is 33 hrs /yr i

(20 hrs / refuel * 0.6667 refueling /yr + 20 hrs / outage). We are
:
i 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. In this

3
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analysis, core damage is defined as the onset 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 this time
(after 5 minutes, S&G, T20-4, #3). The shift supervisor would

0.14). The SRO isassist with moderate dependency (MD, HEP =

assumed to have high dependency but no credit was taken for his
support. 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/d (S&G, T20-3, #4). Support from supervisor

reduces this to HEP = 1.4E-4/d (0.001 * 0.14). If one took credit
for the full hour, the HEP is reduced by an order of magnitude. In
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.

CDF (Dath 2) = 4.62E-8/vr.

PATH #13, FROM THE SCS DISCHARGE THROUGH THE FULL FLOW RETURN LINE

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)
0.14 (mild dep.,Pre-existing maint. error SI-688 =

S&G, T20-17, #3)
Pre-existing maint. error SI-300 = 0.14 (above)

0.14/dWalkdowns and control room scans =

Walkdowns (0.52/d each of three valves, S&G, T20-27, #1)
= 0.14/d
Control Room Scanning = 1.0 (not quantified)

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

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

4
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|

1A: Check valve alignments, operator should discover the l

error here. HEP = 0.01 (failure to use check list at !

all, S&G, 20-6, #3) j

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,

|
cucrent indicator is incorrect, Operator 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 Frequency is the product of the draindown frequency
j times the recovery actions (6.0E-9/yr * 4.62E-4/d) ;

1

CDF (Path 13) = 2.77E-12/vr j

!

| 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!

possible but would be detected by level instruments. If the i

,
draindown was continued to the bottom of the hot leg, the operator

| would have approximately two hours to make up inventory. This i

!sequence has not been quantified because of the operator response
time.

.

PATH 4. BACKFLOW THROUGH THE SCS RECIRCULATION LINE

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

5
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| which would be the actual draindown path before the SCS pump is
j

secured.>

PATH 10, THROUGH DIBCHARGE SIDE CROS8 CONNECT TO FLOW TEST PIPING

This path requires the misalignment of valves SI-341, SI-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.

j 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/vr

|
|
' 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 DER occurs with CSS
maintenance.

Operator has the necessary alarms for the draindown and could

6
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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, which
would be used in this calculation. The CDF for this sequence is

negligible.

I

i PATH 6, CSS CROSS CONNECT ON THE SUCTION BIDE
d

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 connect the two systems. If the two
systems are already cross connected, the CSS will not drain and4

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 is available.,

i This is part of configuration management. Only if all of these
events occur will you have a rapid draindown.

,

Given that a rapid draindown occurs, the operator must quickly
diagnose the event and start injection. Failure to take action
results in core damage (CD). The following paragraphs quantify the
branches on the event tree:

CSS-D = 0.2/vr
The CSS must be disassembled for a rapid draindown through this
cross connect to occur. It was assumed that this system is
disassembled once every five years (the annual frequency is
0.2/yr). It is further assumed that the system is disassembled for

36 hours for maintenance (4.5 shifts).
L-DHR = 2.4E-3/D
The plant is being cooled by the operating SCS train. Failure to
continue to run (Loss of DHR) during the 36 hour window that the
CSS is disassembled is estimated at 2.4E-3/d. This is based on the
hourly failure rate for loss of DHR of 1.79E-5/hr for Mode 5 from
the BNL study.

F-SCS2 = 3E-2/d
The operator will try to start the second SCS train after the first
SCS train fails. We are neglecting any recovery of the first train
which is usually possible because many of the loss of DHR are
operator errors. The operator has about two hours to react at this i

time in the sequence. Failure to start the second SCS train (F-
SCS2) is dominated by failure of MOVs to open. This value is from
Section 19,8 of CESSAR-DC.

I

F-TAG = 0.01/d

Failure of the maintenance group to tag out the cross connect valve
SI-340 is estimated as 0.01/d. It is assumed that this is a step

.

|
|

|
1
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,

in the written maintenance procedures. This value is based on
Swain & Guttmann (S&G, Table 20-6, #5) for failure to use valve

,
change or restore list. If the valve control is correctly tagged
out, the operator will not open the valve since it is the primary
boundary.'

,

F-CFG = 0.01/d*

The operator will have written procedures to verify the

availability of the CSS before aligning the CSS to the SCS for
restoration of DHR. It is assumed the procedures is greater than
10 items long and the probability of omission (without checkoff) is
0.01/d (S&G, Table 20-7, #4).

4

F-LOCA = 0.01/d
The sequence of events described above leads to a rapid draindown,

with a frequency of occurrence of 1.44E-9/yr. It is assumed that,

the draindown occurs almost instantly and the coolant is drained to,

;

the bottom of the hot leg of the RCS piping. It is further assumed
that the decay heat is high and boiling to the top of the active
core takes 20 minutes. Heatup to the start of core damage (clad
temperature of 2200 F) takes up to another 20 minutes. The
operator has alarms on the pressurizer level, reactor vessel level,
and sump drains. He should be able to identify the problem and
take action. In this short time, the failure rate of the operator
to take action was assumed to be 0.001/d. This is taken from S&G,

;
Table 20-3, #4, failure to diagnose within 30 minutes.

I Core Damace Frecuency (CDF)
The frequency for rapid draindowns was estimated at 1.44E-9/yr. If!

CD actually occurs in 30 minutes, the is 1.44E-12/yr. If mist
; cooling of the core or lower decay heat extends the time to core

damage by 10 minutes, F-LOCA improves by a factor of ten (S&G, T20-
3, #4) and the CDF decreases to 1.44E-12/yr.

STEAM GENERATOR MANWAY

The SG manway was a identified as a major draindown pathway because
of it's size. Draindown through the manway would leave the RCS
coolant 8 inched above the centerline of the hot leg and would not
cause loss of DHR. It is therefore not risk significant.

BG NOZZLE DAMS

Loss of the nozzle dams would cause the coolant to drain to the
same elevation as the SG manway and not cause loss of DHR.

8
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Figure 2
EVENT TREE FOR RAPID DRAINDOWN

\

CSS-D L-DIIR1 F-SCS2 F-TAG F-CFG F-LOCA

OK
0.2 OK !

!

2.4E-3 OK

3E-2 OK
u

0.01 OK
i

!O.01
DRAINDOWN FREQ. = 1.44E-9/yr

i .01 CDO,

| CDF = 1.44E-12/yr

!

!
!

|

1

!

i
,
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Revisions to Technical Specification 3.10.5



CESSAR !!nhen .

1

:

Reduced RCS Inventory Operations - Contamment Integrity
,

3.10.5

3.10 REDUCED RCS INVENTORY OPERATIONS

j 3.10.5 Reduced RCS Inventory Operations - Containment Interrity

.

'LCO 3.10.5 The contamment building penetrations shall be in the following status:
!
'

The equipment hatch closed and held in place by [a mmimum of four bolts,]a.

<

'

b. One door in each airlock closed,

c. Each penetration providing direct access from the contamment atmosphere to the outside

}
atmosphere is either:

1. Closed by an isolation valve, blind flange, manual valve, waters or equivalent; or
1 |

2. Whaneg through OPERABLE Reactor Building Contamment Purge Exhaust System )'

i HEPA filters and charcoal absorbers, and is capable of being closed by an I

i OPERABLE Contamment Purge and Exhaust Isolation System. I
I
I

APPLICABILITY: MODE 5 with REDUCED RCS INVENTORY j

d
4

MODE 6 with REDUCED RCS INVENTORY

I
;

i ACITONS
.

CONDITION REQUIRED ACITON COMPLETION TIME

A. One or more contamment A.1 Restore contamment penetration to [6 hours]
i penetrations not in required required status.

status.*

B. Required Action and Completion B.1 Restore RCS level to [6 hours]
| Time not met. >[EL -117'0"].
,

W

a SURVEILLANCE REQUIREMENTS
t

i SURVEILLANCE FREQUENCY
,

SR 3.10.5.1 Verify each requued contamment building penetration is in its required [12 hours]
status.

,

SR 3.10.5.2 Verify the Surveillance Requirements of SR 3.9.3.2 are met. [18 months]
2

SYSTEM 80+ 3.10-10
16.3 Tech Spec Amendment U - 12/31/93

.f

e... , - , .. , . .
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CESSAR naincmo,
,

|

TABLE 1.10.1 (Cont'd)

(Sheet 9 of 10)

COL LICENSE INFORMATION

Item
Number Subject CESSAR-DC Section

t

14.2.4 1 Initial test program 14.2.4

14.2.6 1 Test records 14.2.6

14.2.9 1 Trial use of plant operating and 14.2.9
emergency procedures

14.2.10-1 initial fuel loading 14.2.10.1

14.2.11-1 Test program schedule 14.2.11 .

14.2.12.3-1 Scoping documents containing testing 14.2.3 |
objectives and acceptance criteria

14.2.12.3-2 Documents listing plant conditions 14.2.3 | ,

required during testing

14.2.12.3-3 Reconciliation methods for test conditions 14.2.4.3

14.2.12.3-4 Preoperational and startup test 14.2.3.2
procedures

14.2.13 1 Security system and its test and 14.2.7.5 |
acceptance criteria

15.3.10-1 Liquid tank failure 15.7.3.4

O RAP description -17.3.9 |-

17.3.1.2-1 0 RAP development and implementation 17.3.10 '

D-RAP 17.3.13 |-

Validation of operating ensemble 18.9.3.2 |-

18.9 1- Site-specific operating ensemble 18.9.3.2 i

validation

19.1.2.2.2 1 Vulnerability of the intake structure due 1977r2.1.3- ,

to tornado-generated debris /7,/6,/.'3
19.1.2.2.3-1 Elements of the plant affecting the 19.7.5,3

performance of systems in seismic events

19.1.2.2.6 1 Analysis using site-specific spectra 19.7.5. 3
1

l

Amendment T
'

November 15, 1993 ;

. . _ _ _ _ . _ _ _ ~ _ _ _ _ . - - _ _ _ . _ .
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~ CESSAR nnincmu
:

TABLE 1.10-1 (Cont'd)

:
(Sheet 10 of 10)

4

COL LICENSE INFORMATION
! u
,

I
.

1 item CESSAR-DC Section
Number Subject

ter7 / 9. If. / h
: 19.1.2.2.6 2 Site-specific examination of all external

( w Col *f'^ 14.lS*I' I
event hazards Ne

19.1.2.2.6-3 Details and layout of the critical tWi .3. i S'
D

components and fire-suppression systems /9.101 (
4 19.1.2.2.6-4 Potential internal flood source interaction 19.' A.1

and the details of the layout of the critical jg, jg,jI
,components
i

'

.

' 19.1.2.2.6-5 Effects of the fire suppression systems on 19r7-4+ 1

/'f /0 / 7 Qother systems
;

20.1-1 Steam generator tube inservice inspection A-4 \
gprogram

| f20.2-1 Reactor vessel supports material GSI 15(A)
properties and 60 year neutron fluence g*

20.2 2 Improving the reliability of open cycle GSI 51(A)
f service water systems y,

;

20.2 3 Effects of fire protection systems Appendix A
: actuation on safety-related equipment

| 20.2-4 Control room habitability GSI 83(A)
.

i Steam binding of auxiliary feedwater 10.4.9.5.220.2-5
!

pumps

20.2-6 Piping and the use of combustible gases GSI 106(A)

in vital areasi

20.2-7 Hydrogen control for large, dry PWR Appendix A
'

containments

20.2 8 Essential service water pump failures at Appendix A
multi-plant sites

| 20.2-9 Snubber operability assurance 3.9.3.4

| 20.2 10 issue I.A.1.4 Appendix A

| 20.2 11 issueI.C.9 Appendix A

| 20.3 1 Issues 1.A.4.2 and ll.J.3.1 Appendix A
;

!

Amendment Q
June 30, 1993

_- . _
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|

|

Additional COL Items for Table 1.10-1
from PRA Insights'

.

Item CESSAR-DC
Number Subject Section i

17.3.1-1 0-RAP requirement 17.3.1
;

!

| 19.7.5.3-1 Development of detailed seismic walkdown 19.7.5.3
procedures

;

19.7.5.3-2 Comparison of as-built SSC HCLPFs to those 19.7.5.3
assumed in the SMA

19.11.3.8-1 Calculation of specific flow rate for emergency 19.11.3.8
containment spray pumping device.

19.11.3.8-2 Consideration of shielding requirements for local 19.11.3.8
operator actions for the emergency containment
spray backup system.

19.15.1-1 Update of PRA to include final design detail and 19.15.1
site specific information

1

! 19.15. 3.2-1 Fire brigade 19.15.3.2
,

l

19.15.6-1 List of risk significant SSCs for D-RAP and 19.15.6 '

| O-RAP
|

19.15.6-2 Consideration of risk important operator actions 19.15.6'

in developing procedures, training and human i

reliability related programs

19.15.6-3 Systems to address in severe accident 19.15.6
management procedures

19.8.1.2-1 Establishment of administrative controls, outage 19.8.1.2

| management, procedures and training for
shutdown operations.

19.8.1.2-2 Configuration control of fire and flood barriers 19.8.1.2

| during shutdown operations

|

|

, - - - . - - .
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13.4 - 1 12eviem and audibs GA !

(I
~

TABLE 1.10-1 (Cont'd)

(Sheet 8 of 10)

COL UCENSE INFORMAT10N

ltem
CESSAR-DC SectionNumber Subject

13.1-1 Organizational structure of the site 13.1 -

operator

13.3-1 Site-specific emergency planning 13.3.2

13.3-2 Emergency planning support facilities- 13.3.3.2

14.2.1-1 Startup administrative manual 14.2.1.1'

14.2.2-1 Information on organization and staffing 14.2.2.1

14.2.3-1 Initial test procedures 14.2.3

14.2.4-1 initial test program 14.2.4

14.2.6-1 Test records 14.2.6 ;

14.2.9-1 Trial use of plant operating and 14.2.9
emergency procedures

14.2.10-1 Initial fuel loading 14.2.10.1

14.2.11-1 Test program schedule 14.2.11

14.2.12.3-1 Scoping documents containing testing 14.2.3.1
objectives and acceptance criteria

14.2.12.3-2 Documents listing plant conditions 14.2.3.2
|

required during testing

14.2.12.3-3 Reconciliation methods for test conditions 14.2.4.3
i

14.2.12.3-4 Preoperational and startup test 14.2.3.2 1

procedures

| 14.2.13-1 Security system and its test and 13.6.1
acceptance criteria

15.3.10-1 Liquid tank failure 15.7.3.4

17.3.1.2-1 0 RAP development and implementation 17.3.10

19.1.2.2.2-1 Vulnerability of the intake structure dus 19.7.2.1.3
to tornado-generated debris

Amendment S
September 30, 1993
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TABLE 1.10-1 (Cont'd)

(Sheet 8 of 10)
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COL LICERIBE EWORRRATIORI

m
Ihmeber Std$ set MSSAR OC Seedse '

..

13.1-1 Organizadonal structure.of the site 13.1
operator

13.3 1 Sit: WT,c emergency planning 13.3.2
13.3-2 Emergency plannmg support facilities 13.3.3.2<

"
14.2.1-1 Startup administrative snenuel-

.a 14.2.1.1
14.2.2-1. , ,Information on organization and staffing 14.2.2.1 _.

. , , ,

14.2.3-1 Instial test procedures 14.2.3,, . . , .
,

14.2.4-1. 1runel test program , ,, ,,,,,, . , ..,,.';' 14.2:4 ~ ,uj
--

14.2.6-1 Test records Em ' ' ' ^ ' * * 14.2.6.. . ,_ ,

14.2.9-1 Trial use of plant operating and '

14.2.9
. emergency procedures ~ 'Wb

14.2.10-1 initial fuelloading 14.2.10.1"

, ,

14.2.11-1 Test program schedule 14.2.11-

14.2.12.3-1 Scomng documents containing testing 14.2.3.1
eWrm and acceptance enteria ;.

~ '~

Documents listing plant conditions 14.2.3.2 t
14.2.12.3-2

required during testing > . MA .

, , 14.2.1,2.3-3,_ ,,_ Reconcdistion methods fo_r test..cortditions .14.2.4.3 _._'
'

14.2.12.3-4 Prooperational and startup test 'T 14.2.3.2 *

_ . ' . . .pr,occ h i , [.# _ . . , _ . . , _ _

. .

_ _ _ _

14.2.13-1 Secunty system,and its test and
.. 14.2.3.3

......:: acceptance enteria _

. .. . .,n . v ,. . . . , ,

15.3.10-1 Liquid tank failure . ..-
. . .% e .,1 15.7.3.4 . ,

_17.3.1.2 1,
~

0-RAP development and implementation 17.3.10 .. |
\19.1.2.2.2-1 Vulnerability of the intake structure dus 19.7.2.1.3

to tomadosenerated debris '. _ . - . '--

,

'

,, . . . . _

Amendment Q
June 30, 1993
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1

! on the ratio of the DB to RLE and the criteria outlined in EPRI
| NP-6041-SL176, the HCLPF was determined. Ceneric Equipment

Ruggedness Spectra (GERS) were used where applicable.

Solid state switching devices and electromechanical relays will
be used in the NUPLEX 80+ protection and control systems. Solid

! state switching devices are inherently immune to mechanical
I | switching discontinuities such as contact chatter. Robust

electromechanical relays are selected for NUPLEX 80+ applications;

| | such that inherent mechanical contact chatter . is within the
requisite system performance criteria. Therefore, contact

|| chatter has no effect on system operation and was, therefore, not 3 ,

included in the seismic analysis. The COL must confirm the use / - i

of seismically robust electromechanical relays in the engineered | ',
safety features actuation and control systems. {cok Jrem /7 Ro]
similarly, for equipment qualified by analysis, the design basis h
parameters, including damping and anchorage safety factors as
well as response spectra, were assessed to determine seismic
margins. For example, a seismic margin exists for an equipment
item that is seismically qualified using 3% damping, if a higher
5% damping is permitted in the CDFM approach. Margins for each
of the significant parameters were determined, and considered
with inelastic energy absorption capability for ductile failure
modes, to calculate HCLPFs. Seismic fragilities for equipment
items that are inherently rugged were based on available industry
data.

The NSSS components that were reviewed include:

A. Reactor Vessel
B. Steam Generators
C. Reactor Coolant Pumps<

' D. Reactor Internals
E. Pressurizer

; F. NSSS Piping
|
| These NSSS components were assessed.by reviewing the various

design basis parameters to identify seismic margint.. The stress
margins were determined by comparing the loads f om the System
80+ RCS analysis and those in existing stress reports. Load
combinations in accordance with Section 6 of EPRI NP-6041-SL176
were evaluated. The HCLPF values were calculated using the CDFM
approach and the equations discussed above.

Table 19.7.5.1-1 lists all components that are in the seismic
models and presents either the failure rates for independent
failures or the component or structure HCLPF value for seismic
failures. Table 19.7.5.1-2 lists the structural fragilities
calculated for the System 80+ structures and the NSSS component
fragilities. All HCLPF values are presented in terms of peak
ground acceleration.

Amendment U
19.7-44 December 31, 1993
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|

19.7.5.3 Seismic Marcins Results and Insichts
.

Table 19.7.5.3-1 presents the HCLPFs for System 80+ by sequence.
The data on this table is sorted in ascending order on the HCLPF

j values in the second column. As can be seen from this table, the
| HCLPF for System 80+ is 0.73g. The dominant contributor to the |'

plant HCLPF is seismically induced gross structural failure due
to a seismically induced failure / overturning of the containment

,

; vessel which is assumed to lead directly to core damage and i

containment failure. The second dominant contributor to the |,

|plant HCLPF, with a HCLPF of 0.86g, is a seismically induced LOCA |
i in excess of ECCS capacity caused by a seismically induced ;

failure of the RCP supports. |
'

,

| There are three sequences where the contribution to the plant
i HCLPF due to " Mixed Cutsets" is potentially significant. (NOTE:
l A " Mixed Cutset" is a core damage cutset which contains both
I seismic failures and random or independent failures.) These

three sequences are SEIS-SBO, EQA-15, and EQA-9.
(

J The sequence SEIS-SBO is a seismically induced station blackout.
'

The sequence is initiated by a seismically induced loss of site
power, which has a HCLPF value of 0.12g. Failures of the two |diesel generators and the standby combustion turbine independent4

of the seismic event will result in a station blackout. The
station batteries and the turbine driven EFW pumps can be used to

! provide emergency feedwater flow for approximately c hours. At
! this time, the batteries will be depleted and the turbine driven
*

EFW pumps will fail due to loss of control power. This results
in core damage. It is assumed that offsite power can not be.

restored within 24 hours of a seismic event which results in loss
'

of offsite power. Thus, the emergency diesel generators and the
standby combustion turbine are important to maintaining the3

; safety of the plant following a seismic event. The diesel
; generators and the structures in which they are housed are

,

Seismic Category I and are designed to have significant margins j1

over the design basis earthquake. It is also highly desirable |,

that the standby combustion turbine be available to back up the ;

, _ diesel generators for seismic events on the order of the design
~

basis earthquake of 0.36g. As stated in Chapter 6, paragragh |
4.6.4.3.5 of volume II of the EPRI Utility Requirements Document ,

j practical measures can be taken to exploit the intrinsic seismic
:! ruggedness of the combustion turbine to provide a median seismic
! capacity of 1.0g. The ARSAP letter report, " Combustion Turbine

Generator Seismic Evaluation Guidance WBS 4 .1 n 219 'provides
specific guidance on considerati~ons for ensuring the seismic,

;
strength of the combustion turbine and the structure in which it

!

p is housed. h v.sc,4[- / 9, 7, f 3 - O
Sequence EQA-15 is a seismically induced ATWS early in core life
when the MTC is greater than -0.3. The peak RCS pressure for an
ATWS with an MTC greater than -0.3 would exceed 3200 psia which
would result in failure of the safety injection system check

i Amendment U
19.7-71 December 31, 1993

.
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[j|capability sequence. The results of these sensitivity analyses
are summarized in Table 19.7.5.3-2. This table defines the s ;

component or component group for which the HCLPF is being g lchanged, presents the base component HCLPF and the changed v 1

component HCLPF, and presents the new " Min Sequence" HCLPF and I
the new plant HCLPF. These sensitivity analyses basically ;

confirmed the intuitive importance of the component HCLPFs. That
is, if the HCLPF for a component that appears as a dominan
contributor to a sequence HCLPF is decreased below the plant r s
" Min Sequence" HCLPF values, the plant and/or " Min Sequen e" l

4HCLPF value will decrease to the lower value. On the other h nd, t.

yif the HCLPF for that component or group of component is I

increased, the plant and " Min Sequence" HCLPF values d not gchange. [M yy M,9 }
f

'

None of the seismic cor damage sequences had a HCLPF 1 s than
two times the design basis arthquake. In addition, the ominant

hg
;

sequence is a seismically nduced failure of the co ainment
vessel which leads to cor damage and containment failure.
Therefore, no additional cont nment isolation failure analyses
* * * * * * * * " * * * Ge% 1*MyMec:tD.

The COL applicant will be required verify that key assumptions)
'

for structures, systems and component onsidered in/Ehe SMA are
valid for the as-built g t conditions FThe verification'g,3

process will include a W walkdown to fassure that properT
anchorage for equipment has been provide,d and that the potential !

,
' Mi

V for seismic spatial system interaction does not exist.j Also,_if
: h i equipment is qualified for site-specific requirements (Appendi~x

._

9 3.9A, Section 1.4.3.2.1.2, Option 4), the impact on the SMA HCLPF<
,

will be evaluated.|1 g
! f In Section 19.1.2.2.3 (page 19-149) of the Draft Safety j

h Evaluation Report for CESSAR-DC, it stated:
|) "As the seismic analysis is being redone, there is a need to '

augment the internal events model to the extent possible, by
explicit inclusion of structural and other passive failures
that were excluded from the internal events model."

/9-1'

This is COL action item 19.-l . 2 . 2. 3 =h As part of the model
development for the Seismic Margins Analysis, the internal events
model was updated to include structural and passive failures.
This completes COL action item 1971 2. 2. 3-b'

/A

fbaY 25'-bu.iN t'enN//sns
_.

&MSk rd

40Mhm 7$ ibe 2SS4.nsy/Ons used in ^

W" " A " / [j , j

3 deferwrin< t/ Vklac/xli|tYtES
'

, q . 7,g. y a (hus Aun bhaed.
:

- Amendment U
19.7-75 December 31, 1993
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TABLE 19.7.5.4-2
i

STRUCTURE AND MAJOR NSSS COMPONENT IICLPFs FOR ROCK AND SOIL SITES

COMPONENT / ROCK B1 SOIL Bl.5 SOIL B2 SOIL B3.5 SOIL B4 SOIL
STRUCTURE IICLPF IICLPF IICLPF HCLPF HCLPF IICLPF

Interior Structure * 1.08g 1.08g 1.08g 1.08g 1.08g 1.08g |

Fuel Building * 1.35g 1.35g 1.35g 1.35g 1.35g 1.35g

CVCS* 1.0lg 1.01g 1.0lg 1.01g 1.01g 1.Olg

Diesel Generator 1 or 2* 0.89g 0.89g 0.89g 0.89g 0.89g 0.89g

EFW Storage Tank 1 or 2* 0.89g 0.89g 0.89g 0.89g 0.89g 0.89g
'

Control Room Area * 1.12g 1.12g 1.12g 1.12g 1.12g 1.12g
'

h Shield Building * 1.25g 1.25g 1.25g 1.25g 1.25g 1.25g
'

d

] Containment Vessel * 0.73g 0.73g 0.73g 0.73g 0.73g 0.73g
[

.4 O la l O fo t 0' s

W Service Water Pump Building 1.00g 1.50g 1.50g . g -Meg .-HM3g
k. t, ro taso 1.s o9 'Sermee wami- hp Building - Sliding 1.00g 1.50g 1.50g -Meg Meg + eeg

lo00
Nuclear Island - Sliding -040g 1.30g 1.50g 0.90g 1.60g 1.20g

)
'

\1

j CEDMs (Rock governs except for B1) 1.35g 1.01g 1.35g 1.35g 1.35g 1.35g

RCP/ Supports 0.86g 0.90g 1.49g 2.58g 1.89g 0.91g
,

Reactor Vessel / Supports 1.14g 1.87g 1.75g 3.20g 1.72g 1.13g

Reactor Internals - Spacer Grid * 0.75g 0.75g 0.75g 0.75g 0.75g 0.75g
,

Reactor Internals - Fuel Assy* 0.87g 0.87g 0.87g 0.87g 0.87g 0.87g

;

i

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . - _ - - -.- - - - -. . . . _ _ _ _ _ _ -
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I

D. The concept of defense in depth applies to shutdown modes as
well as Mode 1. The more ways that the operator can maintain
coolant inventory and remove decay heat, the lower the risk.
The presence of SIS capability in shutdown is an example of
added defense in depth.

E. The ability of the operator to be able to align the SCS train
for makeup of inventory or to use for a feed and bleed
operation is important for defense in depth.

F. There are two trains of SCS and it is important that the COL
applicant maintain a configuration management system for
maintenance activities on the SCS and its support systems.
Configuration control is important because all plant risks,
all accidents and incidents, and all accident precursors arise
because of critical configurations which have occurred. If

| configurations were managed so that critical, high-risk
configurations did not occur, then the risks would be small'

and accidents or incidents would occur rarely. Table 19.8.1-4
(developed from the more extended dependency Table 19.6.1-1)

| is an example of the systems that support each SCS train. The
'

COL applicant should identify the systems, structures and
components (SSCs) that support DHR (as well as other safety
functions). The COL applicant should consider the overall
effect of removing SSCs identified above from service on the

| DHR safety function. The COL applicant should limit normal
| maintenance on combinations of equipment so that an additional
'

single or common cause failure would not cause total loss of |

DHR. A configuration management system should help to insure I
|the availability of the standby SCS.
|

G. If one train is lost because of fire, flood, or random
component failure, it is important that the other train have
the highest possible availability. The COL applicant should
develop procedures and a configuration management strategy to
handle the period of time when one of the two DHR paths is
unavailable. In this case (a technical specification
violation) the operator should suspend the maintenance and
testing activities on equipment that support the operating SCS
train. Given failure of one train, the operator should
restore any systems that support the other train and are out
for maintenance.

[I risW T / 7 Cl.2 R M/e )
Loss of DHR Insichts

A. Reduced inventory is the most critical operation. The
| operator should be aware of this and plant activities should
I be scheduled accordingly. Use of nozzle dams is encouraged as

a method of limiting the time spent in this mode.

Amendment U
19.8-3 December 31, 1993



Insert 19.8.1.2A
>

H. During plant shutdown, risk can be minimized by appropriate outage management,
administrative controls, procedures and operator knowledge of plant configuration.
The COL applicant should develop the appropriate administrative controls procedures.

and operator training for shutdown operations. (See also insights F and G above.)
[ COL Item Maa4]

I9-17
I. During plant shutdown operation, the integrity of fire and Good barriers between

areas in the same division, such as quadrants, where systems comprising the alternate
shut down are located should be maintained. The COL applicant should incorporate-

in its configuration control program a requirement that, during modes 4,5, and 6, the
water tight flood doors and fire doors will be maintained closed on at least one

~

quadrant within the subsphere (containing either an SCS or CSS pump) to help
prevent common-mode failures from internal floods or fires. The SCS or CSS pump
in this quadrant shall be operable. If the flood or fire doors to this quadrant must be
opened for reasons other than to permit normal access a fire watch will be established

for the affected door. [ COL Item L9.8.1[.2M]/9-/

- - - - - - --
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|

|

| ground release to the subsoil and eventually, any underlying
aquifer. This is discussed in more detail in Section 19.11.4.2.
For this case, the releases are assumed to occur at ground level.
For isolation f ailures involving steam generator tube ruptures with
stuck open steam relief valves, the releases occur in the main
steam valve room. These releases are assumed to pass to the

.ienvironment through the roof of the main steam valve room at 156+0
ft. This is 64 feet or 19.7 meters above grade. The releases due I

to other isolation failures are assumed to be released to the
environment at about the level of the equipment and personnel
hatchs at 146+0 ft. This is 54 feet or 16.6 meters above grade.

The isotopic content of the release for each release class was '

calculated using S80SOR, a version of the ZISOR code modified to
reflect System 80+ design features. Calculation of the source
terms and the S30SOR code are discussed in Section 19.11.4.3 and|
Appendix J to Section 19.11. One or more representative PDSs were!

selected for each release class, and a S80SOR run was made to
calculate source term isotopic content for the specific Release
class for that PDS. The source term isotopic content used for the
release class was the weighted average of the source terms for the
PDSs selected to characterize the release class.
General values for the time of core damage and the time of
containment failure were selected based on the general definition
of the core damage class and the release class. For early core
damage sequences, the onset of core damage was assumed to occur at
approximately 4 hours on the average with vessel failure r

approximately one hour later. For mid core damage sequences, with
the exception of Station Blackout with battery depletion cases, the
onset of core damage was assumed to occur at approximately 16 hours|

on the average with vessel failure approximately 1 hour later. For
station blackout with battery depletion cases, the onset of core
damage was assumed to occur at about 10 hours with vessel failure
1 hour later. For late core damage sequences, core damage occurs
at some time greater than 24 hours. For this analysis, the core
damage time was set to 24 hours for these cases. As with the other
core damage time classes, vessel failure was assumed to occur 1 )
hour later, i

l

Early containment failures were assumed to occur within 1 hour of |
'

vessel failure. Late containment failures due to late hydrogen
burns were assumed to occur within 6 to 8 hours of vessel failure.
Late containment f ailures due to overpressure f ailure were assumed l

'

to occur 65 hours after vessel failure. Basemat melt through
failures were very conservatively also assumed to occur 65 hours
after vessel failure. Actual basemat meltthroughs would take on
the order of a week or more. All isolation failures were assumed
to occur at time zero.

< -As"T / t 12, 3. /- / hac
Amendment N

19.12-112 April 1, 1993
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The timing of basemat melt-through was based on the minimum time I
required to for the corium to erode a dry reactor cavity basemat 1

into the free space of the subsphere. Penetration of melt into the |
subsphere requires lateral erosion of approximately 6 feet of j

concrete. In actuality rapid lateral erosion into the basemat is '

unlikely. However, because the lateral erosion scenario was
considered to be dominant from the viewpoint of above ground <

fission product releases this timing was used to characterize the |
release. Alternate definitions of release time considered were i

the time to penetration of the lower steel shell and the time for
full penetration of the basemat. The releases associated with
shell penetration were not considered to result in significant
fission product releases and thus were lumped into the 6 foot
penetration time used to represent the subsphere. The time to
penetrate the full basemat was estimated to be about 8 days and
therefore is not considered radiologically significant.

Containment overtemperature failures were not considered
j

radiologically significant. The System 80+ design requires leak
resistant penetration designs and utilization of sealants with high |
temperature stability. Analyses suggest the limiting' containment ,

temperatures to be in the range of 350 to 450 F. A review of
containment penetrations (see Section 19.11.4.4) indicates that
under these conditions typical containment penetrations
(representative of those expected to be used in System 80+) will ;

maintain leak tightness for several days or more following the
severe accident.

;

1

I
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i

unavailable due to depletion of the IRWST inventory. Releases
would be via the unisolated ruptured steam generator.

The releases for this release class were assumed to start at the i

time of core damage at 25 hours and last for 24 hours. The release |

to environment was assumed to occur at an elevation of 19.7 meters !

i above grade, f
I

Release class RC4.18L covers releases associated with a containment 1

isolation failure with vaporization releases and revaporization
releases for sequences in which core damage occurs-after 24 hours.

,

! In-vessel fission product scrubbing is successful for release class
i RC4.18L, but scrubbing of the vaporization and revaporization

releases is not successful. The dominant PDS for this release
class is also PDS194. For release class RC4.18L, scrubbing of the
in-vessel fission product releases via the inventory in the SG is

f credited. S80SOR, a modified version of ZISOR, is used to
calculate release fractions for the various release classes.
S80SOR does not credit in-vessel fission product scrubbing via SG
inventory. Thus, the releases calculated for RC4.18L are the same
as those f or RC4. 36L. Theref ore, RC4.18L is combined with RC4. 36L.
Release class RC4.18E is also combined with release class RC4.36L.
The release frequency for RC4.18L is 1.54E-08, and the release
frequency for release class RC4.18E is 2.06E-11. Therefore, the

,

| total release frequency for release class RC4.36L is 3.08E-08.
|

19.12.3.2.5 Release Class RC5.1E ,'

t'
s

! Release class RC5.1 covers releases associated with a containment 's

bypass failure with vaporization releases and no radioisotope
'

'scrubbing in the containment atmosphere prior to release but with
the source term attenuated due to deposition in the auxiliary O
building. The cumulative release frequency for this release class g

| is 5.10E-10 per year. ,

n,,

This release class was characterized by a failure of the check and -

- isolation valves in one SCS line resulting in a catastrophic Q
f ailure of this line outside containment (Interf acing System LOCA) . g
Safety injection was successful. However, the primary system N

inventory and the IRWST inventory is discharged outside of L
containment. Core failure was assumed to occur at 2 hours and y
vessel failure at 3 hours. Containment spray is unavailable and h

the cavity is dry due to depletion of the IRWST inventory. The {,
release path is through the broken SCS line into the subsphere j

region of the auxiliary building at elevation +50 ft. If thc ficci
'

-door: ; m-c1esad c:".d=u m f d-i t m m m em_s- ~ - m'egi r . i? 1
be-flooded-to-e-depth Of about 5 feet. If-the-f4ood-doors-fai-1-or /

are-not-elosed , the affected-qu=drant at-the 50 i 0 - foot-4evel-wi-la- -
b4f l ood ad-to d epth--of% bout--4-f4et . In-the-former case, th
fiserion-product e frnm tho ncR Ar-e-released-undev- abotit a f nn*- i

watav and M us are enhject tn eubstantial,ur ubbim3 In 6dd . l o n ,~

the-water- w ill ---cool-the SCS piping, +h"e promotri-ng-- de v:- . .a c n -of--e
eha f 4 ecion-products-ln the Re4 p4 ping. IW the lettcr aOc, the-

|

| Amendment
! 19.12-128 Novrw +'



Insert 19.12.3.2.5-1

If the Good doors for the subsphere region Flood Zone containing the affected SCS line are
closed and do not fail, the Flood zone would be completely Gooded, llowever, because
there is no steam / pressure release path if these doors remain closed, the Good doors for the
subsphere region flood zone containing the affected SCS line are assumed to fail. This will'

lead to flooding of the adjacent flood zone. The adjacent flood zone,does have pathways for
steam / pressure release so no other flood doors are assumed to fail. If the failed SCS line is
in division 1, the affected flood zones will be flooded to a depth of approximately 5.6 feet.
If the failed SCS line is in division 2, the affected flood zones would be flooded to a depth of

| approximately 6.4 feet.

4

| |
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f-ission -products-are-released--under-1-ess-than-4-feet--of--wateMnd~
amsubject --tWE~~5crubbing In-add it-ion , there-is-1ess
depe nt 6 Lhe CCC -- pipir.g,. -/f' Af ter release in the subsphere
region, the fission products must then be transported to the
stairwells or elevator shafts and passed upward through the
auxiliary building until it eventually reaches a release point to
the environment. For this case, the fission products are assumed
to be released to the environment at ground level. Releases last
for 24 hours following core damage at 2 hours.

|

!

;

!

|

!
i

.

|

|
|

|

|

Amendment N
19.12-129 April 1, -
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CESSAR EnMene,.

1

isolation is assumed to occur or for another case where an
isolation failure is assumed to occur, but not both. To resolve
this issue, PDS181, PDS184, PDS193, PDS196, PDS218, and PDS220
were partitioned into two parts. The first partition represented
the case where no isolation failure occurred, and the second
partition represented the case where an isolation failure is
assumed to have occurred. To assess the impact of the
partitioning of the ruptured steam generator isolation failure on
the various releases classes, a sensitivity analysis ~ was
performed. In this sensitivity analysis, for the case where no ;

isolation failure occurred the partitioning was changed from 96% !

to 80%, and for the case were isolation failure was assumed the
partitioning was changed from 4% to 20%. This assumes that the
ruptured steam generator is likely to be isolated. As a result,
the conditional probability for containment isolation failure
releases is expected to increase. |

The sen 'tivity results for this case are presented in Table i
19.14.1 4 as case 10. The results show that the most affected [ i

containment failure mode would be the containment bypass releases I

(RC4). The conditional probability for containment bypass
releases increased from 0.024 to 0.047. The containment bypass
releases would increase by an approximate factor of 2. The
conditional probability for early containment failure releases
(RC3) would remain unchanged while both the intact containment
releases (RC1) and the late containment failure releases (RC2)
would decrease by a small amount, from 0.887 to 0.865 and 0.079
to 0.077, respectively. The results of this sensitivity analysis
imply that the containment bypass releases are sensitive to the
manner in which the six PDSs are partitioned to address isolation
failure of the ruptured steam generater.

3 WSE flT Ue W SeclYdn

| 4. IQ l. ||

Amendment U
19.14-6b December 31, 1993



NEW SECTION
l

19.14.1.11 Use of Emergency Containment Spray Backup System '

The use of the Emergency Containment Spray Backup System is !
credited as one of three ways of recovering the containment heat |

removal function in the long term. (See NCHRRECOV, section I
19.12.2.2.7.1.1.1.2) The other ways of recovering the containment
heat removal function were recovery of of f-site power for sequence
cutsets where containment heat removal was lost due to loss of
offsite power, and operator initiation of containment spray for
those sequence cutsets in which the containment spray system was
unavailable due to f ailure of the operators to initiate containment
spray. As discussed in section 19.12.2.2.7.1.1.1.2, for PDSs in
which the containment sprays were unavailable early in a sequence,
each cutset was evaluated to identify appropriate recovery actions
from the above three recovery actions. A non-recovery factor was
then determined for each cutset. An overall nonrecovery f actor
(NCHRRECOV) was then calculated for the PDS using a weighted
average of the individual cutset non-recovery factors.

For this sensitivity analysis, the nonrecovery factor for the
backup containment spray system was set to 1.0, that is, it was
assumed that the backup containment spray system was always
unavailable. The value for NCHRRECOV was then recalculated for
each PDS in which the containment sprays were unavailable early in
a sequence. The CET was then requantified for all PDSs. The
results of this requantification are provided in table 19.14.1-1 as
case 11. These results show that if the Emergency Containment
Spray Backup System is not credited as a means of recovering
containment heat removal in the long term, there is an increase in
the conditional probability of a late containment overpressure
failure with a corresponding decrease of the probability of the
containment remaining intact in the long term.

i

1

4

1
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TABLE 19.14.1-1 (Cont'd)

(Sheet 2 of 2)

SUMMARY OF CONTAINMENT RESPONSE SENSITIVITY ANALYSIS
RESULTS FOR SYSTEM 80+

CASE DESCRIITION MODELED AS CONDITIONAL PROBABILITY OF

NO. RELEASE CIASS

RCI RC2 RC3 RC4 RC5

7A THE RCS IS NOT DEPRESSURIZED BY Tile CH ANGE PROBABILITY OF *NOSDSDP* FROM 0.2 0.887 0 079 0.011 0.024 0.0

SDS FOR CORE DAMAGE SEQUENCES TO 10 FOR PDSs WTril RCS LEAK RATE = *CRV*
TilAT INVOLVE CYCLING OF RELIEF AND RCS PRESSURE == *Il!GH*.
VALVES

7B THE RCS IS DEPRESSURIZED BY THE SDS CH ANGE PROBABILTTY OF *NOSDSDP* FROM 0.2 0.887 0.079 0.011 0.024 0.0

FOR CORE DAMAGE SEQUENCES THAT TO 0.0 FOR PDSs %TTH RCS LEAK RATE = *CRV*
INVOLVE CYCLING OF RELIEF VALVES AND RCS PRESSURE *HIOll*.

7C THE RCS IS NOT DEPRESSURIZED BY THE CHANGE PROBABILTTY OF *NOSDSDP* FROM 0.887 0.079 0.011 0.024 0.0

SDS FOR MEDIUM AND IIIGH RCS NON-ZERO VALUES TO 1.0.
PRESSURE CORE DAMAGE SEQUENCES

8 CONTAINMENTIS LESS LIKELY TO BE CHANGE PROBABILTTY OF *lSOL* FROM 2.lFA)3 0.881 0.078 0.011 0.030 0.0

ISOLATED TO 1.0E-02.

9 OPERATOR IS LESS LIKELY TO TURN H, INCREASE PROBABILTTY OF *OPIGNTTOFF* BY 0.883 0.079 0.014 0.024 0.0

IGNITORS ON ORDER OF MAGNTTUDE (FROM 3.0E 2 TO 3.0F 1)

10 ISOLATION OF RUPTURED STEAM CHANGE PARTITIONING OF PPSI81, PDSI84, 0.865 0.077 0.011 0.047 0.0

GENERAM R PDS193, PDSt%, PDS218, AND PDS220 FROM 96 4

f TO 80/20

Il Fwy<ey co-rai naaT' Sfrey hion.(ecastery -eter los En. eye.ey .% 1 .loh Loll 02 4 0.c)f

IL xtsnre Ahrhe,;[.yz c,a ra.> me-T Sftry b. e tup
m S*T To I.0 W 1 |b % To.GP6v4 Rece ny SysTe

4o kra:< w.r nrp,, crieu ta r,,, ,p pc y g 4, ,
Pos arus c. r. w y,,
e'w c r .'* lir Da= 16/e ,'~

( . 8
'

Amendment U
December 31, 199'
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|

Section 19.15.1. Insights about the - System 80+ design gained
from the internal events risk profile and the external events 3

risk profile are summarized in Sections 19.15.2 and 19.15.3, |

respectively. Shutdown and low-power operation are included as i

part of the System 80+ PRA, and the insights gained from the risk
associated with these modes 'of operation are summarized in i

!

Section 19.15.4. The use of PRA in the design process is
summarized in Section 19.15.5. The use of PRA 'cesults and .

'

insights to support certification and followup activities is fsummarized in Section 19.15.7 Significant PRA-based safety&
insights for the System 80+ design are provided in Table 19.15-1.

L 2 WSu r 19.(5.l$

r

|
|

|

Amendment U
f 19.15-2 December 31, 1993
r
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Insert 19.15.1 A

During the detailed design phase for System 80+, site specific information and system
design details will become available. The COL applicant should update the PRA using the
final design information and site specific mformation. As deemed necessary, the update
should include the shutdown risk evaluation and the internal fire and flood evaluation. Based
on site specific information, the COL applicant should also re-evaluate the qualitative
screening of external events. If any site specific vulnerabilities are found, the applicable
external event (s) should be included in the updated PRA. [ COL Item 19.15.1 1]

! 9- | 2- ,q,$
In updating the internal fire evaluation, the COL applicant should verify the details and
layout of critical components and the fire suppression systems. [ COL Item 19.1.2 . -
The applicant shauld also evaluate the potential effect of the fire suppression systems on the
behavior of other systems. [ COL Item 19.1.2.2.0-5]

11- 9
In updating the internal Good evaluation, the COL should evaluate the interaction of the
potential internal flood sources and the details of the layout of the critical components. [ COL
Item 14L1.2.2.6 il

|}~ d

1

|

|

,

'

|

|

|

|
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TABLE 19.15-1

(Sheet 1 of 14)

1
'

SIGNIFICANT PRA-BASED SAFETY INSIGIITS FOR SYSTEM 80+
'

1
-

d
Cc"'bav

4c, INSIGIIT DISPOSITION

1. He COL app) cant should perfonn a seismic walkdown to ensure that the CCL =
as-built plantg the assumptions in the System 80 + PRA based CEsf(,(- Oc. /f. 7,13
seismic margms analysis and to assure that seismic spatial systems
intsractions do not existg r v34f 7- /9, jg._f g w 2

,

2. ABB-CE will maintain a list of the SSC llCLPF values used in the System D RAP

80g Scismic Margins Assessment in the DW.r.g4 r/ /9.lf-Jf ficn7
h'$3. ABB-CE will maintain a list of risk significant SSCs in the D RAP D-RAP f

4. The COL will maintain an 0 RAP based on the system reli COLITEM N }N 3)
*

- - -

4l @554-Oc k :rton\information derived from the PRA and other sources.

5. Integrity of divisional separation between redundant safety related Addressed in all i

'

equipment is a key assumption in the System 80+ fire and flood risk safety related

analyses. This divisional separation, which is extended also in the service structures and
water and component cooling water structures, prevents fires and floods systems,

from propagating from one division to the other.

Here are no doors or passageways connecting the diviiions of safety- Certified Design )
related equipment up to elevation 70+0. Material i

!
'

6. He control room has its own dedicated ventilation system. This climinates Cert.fied Design
the possibility of smoke, hot gases, and fire suppressants, originated in Material
areas outside the main control room, to migrate via the ventilation system
to the control room.

'

7. Separate ventilation systems for each division climinates the possibility of Certified Design
smoke, hot gases, and fire suppressants migrating from one division to Material
another.

8. Dere are no sources of " unlimited' extemal flooding in the reactor Certified Design
building Re interface between the CCWS and the ultimate beat sink Material
(through the service water system) is located in a se arate structure outside
thg reactor building. s[8'LJ.<r /7,/f-g f 4 f(

9. Consequential flooding of safety related plant structures from Turb'me CESSAR DC
Building sources is prevented by the following design features: (a) plant Sections 3.4 &
grade below openings to safety related structures; (b) openings to safety 10.4.1.3
related structures above the maximum flood level for the Turbine Building;
and (c) site grade such that water would flow away from structures wheir
safety related equipment is located.

Amendment U
December 31, 1993
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Insert 19.15-1 A(new bullet in item 1)

INSIGIIT DISPOSITION
M-V

Details of the seismic walkdown will be developed by COL Item 19t9=hi-r
the COL applicant (CESSAR-DC section

19.7.5.3)

Insert 19.15-2B (new bullet in item 2)

INSIGIIT DISPOSITION
-/M

The COL Applicant should compare the as-built SSC COL Item 19444-2.".
IICLPFs to those assumed in the System 80+ seismic (CESSAR-DC section
margins analysis (SMA). Deviations from the IICLPF 19.7.5.3)
values ' 3r assumptions in the SMA should be evaluated
by t COL Applicant to determine if any

nerabilities have been introduced

Insert 19.15-4A (new bullet for item 4)

INSIGIIT DISPOSITION

The COL applicant should incorporate the list of risk COL Item 1915.61 /7-/M
important systems, structures and components (SSCs) as (CESSAR-DC section
presented in table 19.15.6-1 in its D-RAP and 0-RAP. 19.15.6)

Insert 19.15-8A (new bullet for item 8)

INSIGIIT DISPOSITION

The seals for the underground pipe chase (contains Certified Design
CCW piping) between the nuclear annex and the CCW Material
building will be capable of withstanding and internal
flood from a pipe break in the CCWS/SSWS building
(e.g., service water).

_

____________________m. _ _-__m -
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|
|

TABLE 19.15-1 !
l

|

(Sheet 2 of 14)

SIGNIFICANT PRA-BASED SAFETY INSIGHTS FOR SYSTEM 80+_

i

INSIGHT DISPOSITION

10. Electrical separation between the two safety related divisions is maintained. Addressed in all
safety-related systems

11. All drains are divisionally separated. Certified Design
Material

Drains within a division, drain to the lowest level which has adequate
' volume to collect water from a break in any division. He drains are sized CESSAR DC

to handle the potential discharge of fixed fire suppression systems and fire Sections 3.4 & 9.3.3 d9 Ig
hoses. ,

COLITEM Lh12. During plant shutdown operation, the integrity of fire and flood barriers
between areas in same division, such as quadrants, where systems ((.E55 S CC, M %
comprising the alternate shutdown suxess paths are located, should be d''# 14 )
maintained. His will require configuration control of fire / flood bariiers
for, shutdown orieration by the COL _annlimt gr e *, r /1.15- i2 d- A.'M)

13. The grid system for System 80+ willinclude at least two preferred power Certified Design

circuits, each having sufficient capacity. They will be continuously Material

energized and available to provide power to safety related loads. ne two

| designated offsite power transmission lines shall be designed and routed to
minimize, to the extent practicable, the likelihood of their simultaneous j

failure. Rese circuits shall be routed to ensure no single event, such as a |

!tower falling or a line breaking can simultaneously affect both circuits in a
way such that neither can be returned to service. He two offsite power f f-Gj

,

circuits shall terminate at two switchyards that are physically separate and j
| clectrically independent to the extent practicable. f

COL ITEM14. During plant shutdown, risk can be minimized by appropriate outage
l management, administrative controls, procedures, and operator knowledge (ces 5 4-dc /u. 'w I

of plant configuration. His will be an imponant COL applicant activity. I'l.y.f, g ) {

15. Divisional separation exists also between redundant charging pumps and CESSAR DC

their power supplies and redundant trains of instrument air. Figure 1.2-4
Sections 8.3.1.1.2.1

& 9.3.1.2.1
;

Amendment U
December 31, 1993
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Insert 19.15-12A

INSIGIIT DISPOSITION

The COL applicant should incorporate in its COL Item "'.C.1.2 2 4 /i'/I
configuration control program a requirement that, (CESSAR-DC section
during modes 4,5, and 6, the water tight Hood doors 19.8.1.2)
and fire doors will be maintained closed on at least one
quadrant within the subsphere (containing either an SCS
or CSS pump) to help prevent common-mode failures
from internal floods or fires. The SCS or CSS pump in
this quadrant shall be operable. If the flood or fire
doors to this quadrant must be opened for reasons other
than to permit normal access a fire watch will be
established for the affected door.

|
|

I
i

!

|
!

!
1

4

|

|

|
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TABLE 19.15-1

(Sheet 3 of 14)

SIGNIFICANT PRA-BASED SAFETY INSIGIITS FOR SYSTEM 80+

l
'

INSIGIIT DISPOSITION

16. The COL applicant will develop procedures for manually aligning the COL ITEM /7(/
'

alternate AC power supply (gas turbine) when one of the two diesel
generators is unavailable during a loss of offsite power event.

Breakers between the Permanent Non-Safety (PNS) and the class IE buses Cenified Design

will be interlocked so that a PNS bus cannot be aligned to a class 1E bus Material

that is being powered by an EDO.

17. To provide sufficient diversity and defense in depth to mitigate all Cenified Design

postulated accidents even' assuming a common cause failure within the Material

Plant Protection System. The System 80+ Instrumentation and Control
systems provides the Manual Hardwired ESFAS Actuation System for the
controls and for display there are Hardwired Key Indications of Critical
Function Status for post accident monitoring.

|

|

i

a

!

, l

|
,

1
|

Amendment U
December 31, 1993
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TABLE 19.15-1

(Sheet 8 of 14)

SIGNIFICANT PRA-BASED SAFETY INSIGIITS FOR SYSTEM 80+

INSIGHT DISPOSITION

I

I 22. The following are some important aspects of the Electrical Distribution
System (EDS) as represented in the PRAT

The EDS includes features intended to reduce the frequency of loss of

offsite powe (LOOP) events and station blackout (SBO) events.

Q < LJiTh I aS u r ( %IS- W k| NAR-DC }The turbine geTrcrater4yttem and the associated h"t** m' -

. designed iv mu back to mamtain 'boiel' ived ou a ivu ef bd. E'M ~7

,

ne two emergency diesel generators are provided with CESSAR-DC

l dedicated 125V DC batteries (DC Division Batteries). Herefore Section 8.3 ,

'

they can stan and load without the emergency channel batteries.

In addition to the two emergency DGs, the System 80+ design Certified Design
i

j has an alternate standby onsite AC power source. His is a non- Material

safety combustion turbine power source which is independent
and diverse from the DGs. |

The two EDGs are physically and electrically isolated from each Certified Design

other. Meterial

Each of the six independent load group channels and divisions of 125 Cenified Design
V DC Vital Instrumentation and Control Power is provided with a Material

separate and independent class 1 E 125 V battery (2 Division
Baneries and 4 channel Batteries). Each battery is sized to supply the
continuous emergency load of each own load group for a period of 2
hours.

The six independent and separate class 1-E 125 V DC batteries CESSAR-DC

permit operating the I & C loads associated with the turbine-driven Section 8.3
t

emergency feedwater (EFW pumps for 8 hours, assuming manual
load shedding or the use of a load management program. This
enhances the Station Blackout (SBO) coping capability of the System

80+ design.

Each Emergency Diesel Generator (EDG) has a complete and separate Certified Design

fuel oil storage system. The storage system has sufficient fuel to Material

permit EDG operation for no less than 7 days.

Each EDG has two independent air starting systems. Certified Design

Amendment U
December 31, 1993
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|
|
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1

Insert 19.15-22A
|

INSIGIIT DISPOSITION 1

The turbine generator system and its associated buses CESSAR-DC section
are designed to run back to maintain ' hotel' load on a 7.7.1.1.6 |

loss of load.

1

The run back feature of the turbine generator system D-RAP
! will be included in the D-RAP.

|

|

|
1

,

I

i

|

i

i

i

|

|
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| TABLE 19.15-1
|

| (Sheet 9 of 14)

SIGNIFICANT PRA-BASED SAFETY INSIGIITS FOR SYSTEM 80+

i

INSIGIIT DISPOSITION
,

23. De following are some important aspects of the Station Service Water
System (SSWS) and the Component Cooling Water System (CCWS) as
represented in the PRA: .g g f 9. / $ a

_

ptems (i.e., CCWS and S '9 h*e twe Wunds: Nr'tTfN'esign
and separate safe with beat dissipation capacity to Material

ge and maintain safe shutdown. Each av on-hm.ps. 2.7.6

Typically during normal operation one SSW and one CCW pump in CESSAR DC
each division are running with the second pump of SSW and CCW in Sections 9.2.1.2.2,
standby. The standby pump will automatically start if the runmng 9.2.1.2.2.2 &
pump in that division trips. His configuration reduces the demand 9.2.2.2.1.2
failures of pumps and valves which were found to be significant
contributors to risk in current generation plants with standby
CCWS/SSWS designs.

He supply and return lines in one division of the SSWS are Certified Design
completely separated frorn the supply and return lines of the Material
redundant division.

SSWS valves in the supply and retum lines are locked in the desired CESSAR-DC
position so that only actuation of the pumps are required to place a Figure 9.2.1 1,
division in service. Sheets 1 & 3

ne ESF actuation System signals isolate the non-safety related Certified Design
portion of the CCWS following an accident condition, except for Material
cooling for the RCPs, IAS compressor coolers, charging pump motor
coolers, and charging pump miniflow heat exchangers.

I

1

i

Amendment U
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Insert 19.15-23 A |

INSIGIIT DISPOSITION !

Each of these systems (i.e., CCWS and SSWS) has two Certified Design
redundant and separate safety related divisions with heat Material
dissipation capacity to achieve and maintain safe
shutdown. Each division has two pumps. The two i

CCW IIcat Exchanger Buildings (one per division) and
the SSW Structure are seismic category 1 structures
(and the divisional walls of the SSW structure are pan
of the structure).

The Station Service Water Pump structure will be Certified Design
designed such that an internal fire or internal flood on Material Interface
one side of the divisional wall will not affect the other
division (e.g., by propagation or by causing failure of
the divisional wall

1

;

1
'

1

!

l
.
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TABLE 19.15-1

(Sheet 11 of 14)

SIGNIFICANT PRA-BASED SAFETY INSIGHTS FOR SYSTEM 80+

INSIGilT DISPOSITION

26. Aggressive Secondary Cooldown (ASC), which involves cooling of the Certified Design
RCS by opening the ADVs and ensuring that EFW is being delivered to Material
both steam generators given failure of safety injection, has a significant
impact on the core damage frequency contribution for small IACAs and
SGTR. Given a small LOCA or SGTR with failure of Safety Injection,
the SCS can be aligned to provide the injection function if the RCS is
depressurized to the SCS pump shut off head.

ABB-CE will provide EPG guidance for the use of the EFWS, and the EOGs
TBS or ADVs for ASC and the alignment of the SCS for injection
operation. '

27. "Ite following are features of the System 80+ control room design which 97p r1
pf Mwere assumed to minimize risk from fires in the control room:

M mr i,Jge.AT7f CESSAR-DC
The materials in the control room panels are4ruotardank Section 7.7.1.3.1

|

| The energy sources coming into the control panels are limited to low CESSAR-DC
'

power voltage to tbc maximum extent practical, thus practically Section 7.7.1.3.1
eliminating potential ignition sources within the panels.

A significant portion of the control and indication signals are Certified Design
interfaced to the main control panel via fiber optic cables. Material

|
l

28. Sufficient instrumentation and controls are provided at the Remote Certified Design 1

Shutdown Panel to bring the plant to safe shutdown in case the main Material,

'

control room must be evacuated. Indication and control are provided for
EFW, SCS, ADVs, SIS, RDS, CCWS, and SSWS ITAAC.

Equipment that do not have dedicated instmmentation and controls at the CESSAR-DC
Remote Shutdown Panel can be controlled via the operator's module. This Section 7.4
provides the ability to control most plant functions, albeit on a limited
basis, from the Remote Shutdown Panel.

1

|

Amendment U 1

December 31, 1993
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TABI,E 19.15-1

(Sheet 12 of 14)

SIGNIFICANT PR.A-BASED SAFETY INSIGHTS FOR SYSTEM 80+

INSIGHT DISPOSITION
|

|

|
29. A control room fire will not impact the instrumentation and controls

located at the Rernote Shutdown Panel, or the equipment which is required'

| to place the plant in cold shutdown, due to the following features of the
System 80+ design:

! ne main control room and the remote shutdown room are located at Certified Design

different elevations and in different fire areas. Material

|
The main control room ventilation systern is different from the Certified Design

| ventilation system for the remote shutdown zoom. Material

.

He stairwells connecting the main control nom and the remote . CESSAR DC

! shutdown room are pressurized, thus not allowing smoke, hot gases Section 9.4, Figures

and fire suppressants to migrate from one room to the other. 1.2-5A through 1.2-9

ne main control room is continuously pressunzed to prevent the Certified Design
entry of smoke, hot gases, dirt and fire suppressants from other areas. Material

30. All fire barriers which provide separation between the two divisions are Certified Design

rated for at least 3 hours. Material

g it was assum$1 that all fire doors and penetrations within the fire barriersD-RAP
late maintained with high reliability during power operation to prevent the

| propagation of fire from one area to the next.

| 31. Re possible sources of internal flooding within the Nuclear Annex and Certified Design

| Reactor Building are located below elevation 70+0. Material

| 32. Solid state switching devices and electro-mechanical relays resistant to CESSAR-DC 04
I relay chatter will be used in the Nuplex 80+ protection and control Sections 7.1.1.7 g\systems. Use of these devices and relays either eliminates or minimizes the 7.2.1.1 & 7. .1

tr,echanical discontinuities associates with similar devices at operating COLITEM elay
reactors. Chatter Resistance)

33. The Startup Feedwater System (SFWS), a non-safety related system, can CESSAR-DC
be used to deliver feedwater to the SGs following a reactor trip. De Sections 10.4.7.2.3 &'

M SFWS pump is powered from the Permanent Non-Safety (PNS) bus and 10.4.7.2.4
~

! can be powered by the AAC. The SFWS pump can be aligned to the CST Figure 8.3.1-1
or the deaerator storage tank. With alignment to either storage facility, the
NPSH for the pump is adequate to prevent pump cavitation and failure.

.

e4

* Amendment U
December 31, 1993
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TABLE 19.15-1

(Sheet 13 of 14)

SIGNIFICANT PRA-BASED SAFETY INSIGHTS FOR SYSTEM 80+

INSIGIIT DISPOSITION

34. Here will be a diverse RCP seal injection capability using a positive Cenified Design

displacement pump that is diverse from the C.VCS and can be powered Material
frog either the EDG or the AAC, 4m vr <t.if-g e hue 7 n

3b functions of the Ehho$tain$ebt@ ray B c5Ip Shterb h CESSARgD
provi e independent self-contained rocans of supplying water to the J1 A3'15 7
containment s header for heat removal from the containment f '

atmosphere during e - ency conditions when the Containment Spra };
System and the Shutdown 'ng System pumps are not availabt and to i.
provide scrubbing of radioactive 'als from the c telfiment t

*
atmosphere.

V
Tne CS headers can accept a ow from an exte urce of water CESSAR DC Figures I.

! via an 8 inch 'T* co on. 6.3.2.l A & IB 4':
| t
! %

The - ent management procedures will address use of the Emergency COL ITEM g
ontainment Spray Backup System.

36. Here is a liydrogen Mitigation System (HMS) utilizing ignitors to control Certified D ign
hydrogen during a severe accident. Material jb [

6.
He accident management procedures will address use of the HMS. COL ITEM ,

37. He Hydrogen purge Vent to the annulus is not credited in the PRA. EOGs
However, the use of this vent could decrease the late contamment failure
probability.

38. Each half of the subsphere is companmentalized to separate redundant safe Certified Design
shutdown components, to the extent practicable while maintaining Material
accessibility requirements. The subsphere, which houses the front line

! safety systems is compartmentalized into quadrants, with two quadrants on
either side of the divisional structural wall. Flood barriers provide
separation between quadrants, while ruaintaining equipment removal
capability. Emergency feedwater pumps are located in separate
compartments within the quadrants with each compartment protected by
flood barriers. Flood barriers also provide separation between electrical
equipment and fluid mechanical systems at the lowest elevation within the
Nuclear Annex.

I

Elevated equipment pads prevent equipment from being inundated in the CESSAR-DC
egnt of floModrcer7- /ct,ff_ g g- Section 3.4.4.1

Amendment U
December 31, 1993
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Insert 19.15-34A

INSIGIIT DISPOSITION

The alternative positive displacement seal injection CESSAR-DC figure
pump is located in such a manner as to minimize its 1.2-5 A
vulnerability to internal floods and fires that could also
affect the primary means of providing RCP seal cooling
or RCP seal injection.

. _ _ - ___________________ __.
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Insert 19.15-35 A |

INSIGilT DISPOSITION i

35. An emergency containment spray backup function Certified Design |

| provides a means of supplying water to the containment Material |
spray header from a station AC independent external |
source.

The final design of the ECSBS is not completed. The CESSAR-DC sections
design of the ECSBS is envisioned to include the 6.5.2.5.1 and
following design features: 1) an 8-inch diameter " tee" 19.11.2.8 |
connection to the containment spray recirculation line !

(2) an extension of 8. inch diameter Class 2 piping from i

Ithe " tee" connection from the containment spray
recirculation line to the exterior of the Nuclear Annex,
(3) external connections for temporary hookup of an
external source of water that are located at or near
grade, (4) a portable pumping source (e.g., fire imck)
that is independent of site AC power buses. This
pumping device will be capable of supplying sufGcient,

| Dow to the containment spray header at 24 hours after a
severe accident to provide suf0cient heat removal
capability via the spray droplets to prevent the
containment pressure from exceeding the service level C
pressure. Preliminary calculations indicate a flow rate
of 750 gpm would be sufficient. and (5)all necessary
hoses, fittings and spool pieces would be stored with the

,

pumping device or at or near the " tee" connections.'

/7-//
The detailed system design and location of all associated COL Item IM4aa-2
valves and connections should take into account (CESSAR-DC section
expected radiation levels and shielding rcquirements for 19.11.3.8)
any required local operator actions.

/f-/d
i The specific Dow rate for the pumping device will be COL Item 191%

determined as part of the detailed design. (CESSAR-DC section
19.I1.3.8)

/7-/d
Detailed procedures for use of the system will be COL Item 4MS-64--
developed by the COL applicant (CESSAR-DC 19.15.6)

.

!
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Insert 19.15.38A

INSIGIIT DISPOSITION

There are three-hour fire barriers as well as flood CertiGed Design
barriers between quadrants in the subsphere. Material

Within each division, there are two Class lE 4160 KV CESSAR-DC 9.5.1.14
switchgear. These are separated by three hour Gre
barriers and are arranged to be associated with one of
the subsphere quadrants. Power cables from the diesel
generator room in a given division to their associated
switchgear are fully separated and the cables from the
switchgear to their associated pumps are fully separated.

|

!
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(Slicet 14 of 14) )
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SIGNIFICANT PRA-BASED SAFETY INSIGHTS FOR SYSTEM 80
1

i

I INSIGIIT DISPOSITION,

39. Flood protection is integrated into the floor drainage systems. De floor Certified Design d
drainage systems are sepnated by division and Safety Class 3. Seismic Material *
Category i valves wblch prevent backflow of water to areas containing E
safety related equipment. Each subsphere quadrant contains its own K
separate sump equipped with redundant Safety Class 3, Seismic Category 1 ',

'

sump pumps and associated instrumentation. These pumps are also ,j
powered from the diesel generators in the event of loss of offsite power. R
The Nuclear Annex also has its own divisionally separated floor drainage {system, having no common drain lines between divisions.

kFloors are gently sloped to allow good drainage to the divisional sumps. CESSAR-DC
| Floor drains are routed to the lowest elevation to prevent flooding of the Section 9.3.3 0

'

'

upper elevations, ne lowest elevation in each division has adequate w
i volume to collect water from a break in any system without flooding the

other division. In addition, potential discharge of fixed fire suppression (L
'

) systems and fire boses is considered in the sizing of floor drains to
preclude flooding of areas should the fire protection systems be initiated. t3 hovW b

| 40. He COL-will maintain a well trained and prepared fire brigade. COL ITEM p'\
v

41. The System 80+ low pressure systems which interface with the RCS are Certified Design
protected against ISLOCA by a combination of increases in the piping Material
pressure limits and autoisolation capability based on pressure sensors.

;

$N$UT | . |S $Y &
s

|

I

l
I

|
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Insert 19.15-1NEW |'

Additional Items for inclusion in Table 19.15-1

INSIGIIT DISPOSITION 1

d''I7'IG
42. The COL applicant should consider the information on COLITEM 19.15.0-2 ~

risk important operator actions from the PRA, as (CESSAR-DC 19.15.6)
presented in Table 19.15.6-2, in developing and
implementing procedures, training and other human
reliability related programs.

43. During detailed design phase, the COL applicant should COL Item 10.15.1 1 #
'

/7-/

update the PRA using the final design information and (CESSAR-DC section
site specific information. As deemed necessary, the 19.15.1)

COL applicant should update the PRA, including the
shutdown risk evaluation, and the internal fire and flood
evaluation. Based on site specific information, the COL
applicant should also re-evaluate the qualitative
screening of external events. If any site specific
susceptibilities are found, the applicable external evr.at
should be included in the updated PRA.

44. The structure that houses the combustion gas turbine CESSAR-DC 19.7.5.3
must have a IICLPF of at least that of the gas turbine
itself, or must be designed in such a manner so that
failure of this structure following a seismic event up to
IICLPF of the gas turbine will not affect the operability
of the gas turbine .

45. During the 11FE V&V, the risk significance of tasks Iluman Factors

impacted by findings will be considered in the finding Encineering

resolution process. The resolution process wdl Verification and
qualitatively confirm that the findings, as dispositicned, Validation Plan for
will not lead to a risk-significant increase in error NUPLEX 80+,

potential from that represented in the IIRA, or NPX80-IC-VP790-03,

additional risk-significant errors not modeled in the Section 8.1

IIRA.
(supports Certified
Design Material) |

|

46. No water lines are routed above or through the control CESSAR-DC 3.4 !

room and the computer room. IIVAC water lines
contained in rooms around the control room are located
in rooms with raised curbs to prevent leakage from
entering the control room.

|

l
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47. A reactor cavity flood system is provided to enhance the Certified Design :

coolability of ex-vessel core debris Material

/7 '/I
Procedures for use of the cavity flood system during a COL Item 19.15.6 2 ;

severe accident will be developed by the COL applicant (CESSAR-DC 19.15.6)
'

as part of their plant-specific severe accident
management procedures.

The reliability of the cavity flood system and associated D-RAP,
valves is important. The COL applicant will ensure the Table 19.15.6-1
reliability of the cavity flood system %

48. Containment integrity is important to duce the risk to D-RAP,
the public. The major contaimup penetrations Table 19.15.6-1
(equipment hatch, personnelgdirlocks and fuel transfer
tube) will be designed to assure that they will not fail
up to ASME service level "C" for the containment
shell Penetrations will be designed and sealant
materials will be selected to ensure that the seal and
mounting will provide a minimum of I day containment
integrity.

Containment integrity is important to reduce the risk to D-RAP,
the public. The major containment penetrations Table 19.15.6-1
(equipment hatch, personnel, airlocks and fuel transfer
tube) will be designed to assure that they will not fail
up to ASME service level "C" for the containment
shell. Penetrations will be designed and sealant
materials will be selected to ensure that the seal and
mounting will provide a minimum of I day containment
integrity.

49. The reliability of the MSSVs, ADVs, and MSIVs is D-RAP,
important. The COL-applicant will ensure the reliability Table 19.15.6-1
of these components

50. Flood barriers separating the Good zones in the nuclear Certified Design
annex, the CCWS IIeat Exchanger buildings and the Material

'SSWS pump structure are designed to withstand water
pressure generated by internal Gooding .

Flood barriers, including water tight doors and D-RAP,
penertations, will be addressed in the 0-RAP Table 19.15.6-1

|

| |
'

_ . __ __ _ _
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19.15.3 EXTERNAL EVENTS RISK PROFILE INSIGHTS

i The external events analyses for the System 80+ design included
both qualitative and quantitative analyses. Bounding site
characteristics were used for the quantitative analyses to

~i
minimize potential future restrictions on plant siting. The
qualitative external events evaluation involved the following:,

(1) identification of the external events to be considered, (2),

grouping of events with similar plant effects and consequences,
(3) establishment of screening criteria to eliminate events that
are insignificant contributors to risk, and (4) identification of
events that require further quantitative evaluation. Based on;
the qualitative evaluation, most of the external events were
eliminated from further quantitative evaluation. Four externali

events (tornado, fire, flood, and seismic) were identified as,

having the potential to induce system failures and therefore
j required further quantitative evaluation.

The major findings and insights obtained for tornados, fires,
,

floods, and seismic events are provided in Sections 19.15.3.1,'

19.15.3.2, 19.15.3.3, and 19.15.3.4 respectively.

19.15.3.1 Insichts from the Tornado strike Analysis

' The core damage frequency due to tornado strike events is
calculated to be 2.5E-07 per year. The dominant contributors to
the core damage frequency of tornado strike events are provided

3
,

'in Table 19.15.3-1. For the System 80+ PRA, the following
assumptions were made for the tornado strike accident sequences.

.

|

| A. It was assumed that offsite power will be lost for more than i
24 hours and the plant will rely on the emergency diesel4

;
'

generators during this period. |

i B. The turbine / generator will be unable to run back and pickup
hotel loads following a tornado strike.

;

C. The alternate AC power source was conservatively assumed to
be unavailable following a tornado strike.

D. The Station Service Water _ System (SSWS) intake structure was
assumed to be vulnerable to accumulation of debris due a

'

tornado strike event and was included in the models. The
protection of the SSWS intake structure against the
accumulation of debris due to a tornado strike could prevent
or minimize the loss of suction to the SSWS pumps. <d

E. Safety related structures outside the nuclear island will
; not be destroyed by a tornado strike.

I'"I~ M. IS,3,jg
~

hen
- Amendment U

19.19-47 December 31, 1993
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Insert 19.15.3.1 A
!

|

The COL applicant should re-evaluate the vulnerability of the SSWP intake to tornado-
generated debris. [ COL Item 10.1.2.2.2-i] ,

/$-( {
i
i

1

:

|

I

'
,

!

]

|



,

CESSAR nWicari:n i

N. The reliabilities of the fire detection and suppression
systems are assumed to be at least 80% and 96%,
respectively.

f .t Mu r l't.lS.17 0 hde }Q
A quantitative assessment of the risk due to internal fires can
not be made at this time because detailed design information for
cable routing and the fire detection and fire suppression system
is not presently available. However, a scoping evaluation is
performed to assess the risk due to internal fires in areas of
the Nuclear Annex other than the containment or the control room.
Two types of fires were considered in the scoping evaluation: (1)
a fire in an area which could disable safety-related equipment
in that area and which has the potential for initiating a
transient, and (2) a fire in an area which by itself could
disable safety-related equipment but would require the
penetration of a fire barrier in order to initiate a transient.
The first type of fire is designated as type "a" and the second
type as type "b". The fire ignition sources and frequencies by
applicable areas are presented in Table 19.15.3-2.

Although a detailed quantitative analysis of internal fires was
not performed at this stage of the System 80+ design, a scoping
estimate of the risk due to fire was calculated by using a
conservative scoping value (4.6E-02 per year) for fire event |
frequency and by assuming that the effects on plant systems would
be the same as a loss of one division of component cooling
water / station service water. Using this approach, the estimated
scoping value core damage frequency due to internal fires is
6.1E-08 por year and the sequence of importance involves an
internal fire followed by f ailure of long-term decay heat removal
and failure of SDS.

Based on the robust seal design for the RCPs used in the system
80+ design and on the results of tests and operating experience, ;

ABB-CE asserts that the RCP seals will not fail on loss of seal
injection and seal cooling. However, in the interests of
completeness, an assessment of a postulated fire induced RCP seal
LOCA was included as part of the quantitative fire scoping
evaluation. The scoping value for core damage frequency
associated with the postulated fire induced seal LOCA was i

calculated to be 5.2E-10 per year. The potential risk due to a l

postulated fire inside containment was also assessed. The |
estimated scoping value of core damage frequency due to fire |
inside containment is 1.3E-09 per year. Thus, the total
estimated scoping value of core damage frequency for internal I

fires is 6.3E-08 per year.

The following insights were drawn from the internal fire scoping
assessment:

Amendment U
19.15-51 December 31, 1993
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Insert 19.15.3.2A

O. Althought fire brigade action to suppress fires was not modeled in the scoping fire
risk evaluation, the capabilities of the plant fire brigade are important to maintaining
a low fire risk. The COL applicant should maintain a Owell trained and prepared fire
brigade. [ COL Item 19.15.3.2-1]

M- 13

v

|
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19.15.6 RISK SIGNIFICANT SSCs FOR CONSIDERATION IN THE D-RAP j

| Table 19.15.6-1 presents a list of risk significant Systems Stmetures and Components (SSCs)
| that should be included in the D-RAP as described in section 17.3. The COL applicant
! should incorporate these SSCs in their 0-RAP.[ COL Item 19-14] These SSCs were selected

| based on their risk importance as detennined in the level 1 analyses, the level 2 analyses, the
level 3 analyses, the shutdown risk evaluation, the internal fire and flood evaluation, and the

j seismic margins evaluation. For the level 1 analyses and the shutdown risk analyses, ,

i systems and components were included as risk significant if their Risk Achievement Worth
j (RAW) was greater than or equal to 5.0 or their Risk Reduction Worth (RRW) was 1.10 or
| greater. SSCs with an RAW between 2.0 and 5.0 were selected if their RRS was greater ]

| than 1.05. For the Seismic Margins Assessment, an SSC was included if it was a dominant i
' contributor to the Plant HCLPF. For the level 2 level 3, and internal Gre and flood

s

| analyses, items were included based on enginee.ing judgement. SSCs were also included in
the list if specific engineering commitments were made by the system designers. Table

| 19.15.6-1 contains three columns. The first column identines the system, structure or
| component. The second column presents the rationale (basis) for including the SSC in the D-
| RAP (i.e., RAW > 5.0, level 2 considerations, engineering judgement, engineering
| commitment, etc.) The third column briefly describes the item and any associated insights.
| The third column also identifies any test interval or maintenance assumptions that were used

| in the PRA. This table does not include any failure rate or unavailability information. All

| component failure rates are documented in section 19.5 and its associated appendices. The
random failure rates for the individual components for the specific failure modes of concern'

are summarized in table 19.5-2. The common cause failure rates are summarized in table
| 19.5-3. The maintenance unavailabilities are summarized in table 19.5-4. The component
| and structure HCLPF values are summarized in tables 19.7.5.1-1 and 19.7.5.1-2. Table

3.9-15 summarizes the In-Service Testing program for all safety related pumps and valves
and presents the applicable test intervals.

Table 19.15.6-2 presents a list of Important Operator Actions selected from the PRA. These
operator actions were selected based on their risk importance as determined in the level 1
analyses, the level 2 analyses, the level 3 analyses, the shutdown risk evaluation, the internal
fire and Good evaluation, and the seismic margins evaluation. For the level 1 analyses and
the shutdown risk analyses, operator actions were included as important if their Risk
Achievement Worth (RAW) was greater than or equal 'o 5.0 or their Risk Reduction Worth
(RRW) was 1.10 or greater. Operator actions with an RAW between 2.0 and 5.0 were
selected if their RRW was greater than 1.05. For the Seismic Margins Assessment, an
operator action was included if failure to perfonn that action could result in a lower overall
plant IICLPF value. For level 2, level 3, and internal fire and Good analyses, items were i

i

included based on engineering judgement.
|

The COL applicant is responsible for developing all plant procedures. These procedures
'

include, but are not limited to, the normal operating procedures, system operating

| procedures, maintenance procedures, emergency operating procedures and _ severe accident
| procedures. The Emergency Operating Guidelines (EOGs) providefprovidBguidance to the )

| COL applicant for developing the detailed Emergency Operating Proc dures. Appendices to !
\'

:

1
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I

|

the EOGs provide guidance on severe accident procedures and emergency operating
considerations during shutdown operations. In developing and implementing procedures,
training and other human reliability related programs, the COL applicant should consider the
infonnation on risk important operator actions presented in table 19.15.6-2. [ COL Item
19-15]

! In the severe accident management procedures, the COL applicant should include procedures
for the use of the Cavity Flood System, the Ilydrogen Mitigation System, and the Emergency
Containment Spray Backup function of the CSS. [ COL Item 19-16]

The COL should develop procedures for manually aligning the Alternate AC power supply
when one of the two emergency diesel generators is unavailable during a loss of offsite
power. [ COL Item 19-19]c

|
.

|

|

!
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TAllLE 19.15.6-1
RISK SIGNIFICANT SSCs FOR INCLUSION IN Tile D-RAP

SSC RATIONALE INSIGIITS AND ASSUMPTIONS
FOR

INCLUSION

SYSTEM: Emergency RAW * > 5.0 The EFWS is used for secondary side heat
.

Feedwater System removal following a transient or small

U:.FWS) LOCA. The EFWS. consists of two trains,
one per steam generator (SG). Each train
has two 100% capacity redundant and
diverse pumps, one motor driven and one-
turbine driven. Each train has its own
EFW storage tank which can be refilled
from the condensate storage tank or the
' demineralized water makeup system.
There is a cross connect between the two
trains on the discharge side of the pumps.
The cross-connect line is isolated by two

i NC manual isolation valves. In the PRA,

| only unscheduled maintenance was
assumed. Maintenance unavailability was
assigned at the subtrain level based on

|
generic data provided in the EPRI PRA

: Key Assumptions and Groundrules (KAG)
documentm,

Component: EFW Motor RAW > 5.0 The EFW pumps deliver EFW to the SGs. I

driven pumps (CCF) for secondary side decay heat removal..
Each train has one 100% capacity motor-
driven pump powered from the appropriate
vital 4.16 KV bus. Consistent with

! current practices, the EFW pumps are

i tested on a quarterly basis with

|
unscheduled maintenance performed on

i failure. Maintenance unavailability is
covered by the subtrain level maintenance
unavailability (see above). i

,

,, - . . , - - - - - - , .7- , - . , - , , _ , _ . . --.,,.., -- -_. - -. --
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TABLE 19.15.6-1
RISK SIGNIFICANT SSCs FOR INCLUSION IN THE D-RAP

SSC RATIONALE INSIGilTS AND ASSUMPTIONS l

FOR
INCLUSION

Component;. EFW RAW > 5.0 The EFW pumps deliver EFW to the SGs
Turbine driven pumps (CCF) for secondary side decay heat removal.. ;

Each train has one 100% capacity turbine-
driven pump powered by steam derived
from its associated SG. Consistent with
current practices, the EFW pumps are
tested on a quarterly basis with
unscheduled maintenance performed on
failure. Maintenance unavailability is ;

covered by the subtrain level maintenance
'

unavailability (see above).
I

1 Component: EFW pump RAW > 5.0 Consistent with current practices, these
discharge check valves (CCF) check valves are assumed to be tested on a

cold shutdown basis with maintenance
performed on failure.

Component: EFW RAW > 5.0 These check valves are assumed to be
'

distribution line check (CCF) tested on a cold shutdown basis with
valves maintenance performed on failure.

Component: EFW RAW > 5.0 These valves must open to deliver EFW to
distribution line AC motor (RAW) the respective SG in the event of a
operated valves transient. These valves are also used to

control EFW flow to the SGs during long
term EFW usage. Consistent with current
practices, these valves are tested on a
quarterly basis with unscheduled
maintenance performed on failure. The
maintenance unavailability is covered by
the subtrain maintenance unavailability.

Component: EFW SMA, Flood The EFWSTs provide the inventory for the
Storage Tank (EFWST) EFW system. Seismic failure of the wall

between the EFWST and the adjacent DG |

room would result in flooding of the DG
room with failure of the DG and the loss
of EFW inventory. Each EFWST also
represents a potential flood source for the
subsphere for its associated division. ;

|

. -_. _. -- - - _ _ -
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Component: Condensate SMA If the EFW system is used for extended
Storage Tank (CST) time periods, the CST provides a source to

replenish the EFWST inventory. Seismic
failure of this tank would preclude
extended EFW usage following a seismic
event . The seismic fragility (CDFM
HCLPF) used for this tank was 0.56g.

Component: EFW storage RAW > 5.0 Generic demand failure rate used. No
tank inlet valves (CCF) specific assumptions on test or

maintenance intervals

Component: EFW motor RAW > 5.0 The motor -driven EFW pump circuit
driven pump breakers (CCF) breakers must close to provide power to

the motor-driven EFW pumps. The
breakers are tested at the same time the
motor-driven pumps are tested. ;

Component: EFWST fill RAW > 5.0 Generic demand failure rate used. No
line manual isolation valve specific assumptions on test or
between CST and maintenance intervals
EFWSTs

Congonent;_ EFWST fill RAW > 5.0 Generic demand failure rate used. No |

line check valve between specific assumptions on test or
CST and EFWSTs maintenance intervals

i
,
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SYSTEM 1 Electrical RAW > 5.0 The EDS is provided to supply AC and
Distribution System (EDS) DC electrical power necessary for nonnal i

plant operation and mitigation of abnonnal
events. The EDS consists of two portions,
the non-class IE portion which provides
power to equipment needed for normal
operation and equipment not needed for
safe shutdown, and the class lE porti
consisting of two class 1E divisions 04on
provides power to equipment needed to
establish and maintain safe shutdown.
During normal operation, station power is
provided from the grid via one of two
offsite power circuits with automatic
transfer to the second source on the
permanent non-safety buses if the first ;

source is lost. There are manual transfer i

capabilities to power the IE buses directly
from the reserve auxiliary transformers. If 1

the grid is lost, the turbine generator can
runback and pick up hotel load. If this is
unsuccessful, AC power to the class 1E
loads can be supplied by the two
emergency diesel generators (1 per class
IE division). Selected non-class IE loads
on the permanent non-safety bus can be
powered from the standby combustion
turbine. The standby combustion turbine
is capable of supplying all the loads on the
permanent non-safety bus plus all the
safety loads on one of the two class 1E
buses.

Conmojtenti 125 VDC RAW > 5.0 The class 1E 125 VDC buses provide

class 1E vital buses (CCF) safety grade control and instrumentation
power. These buses are continuously
energized and faults are detected on
occurrence. Unscheduled maintenance is
performed on failure.

- _ _ _ - _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _
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Component: 480 VAC RAW > 5.0 The class 1E 480 VAC load centers
class 1E load center (CCF) provide 480 VAC power to the 480 VAC
transformers Motor Control Centers (MCCs) for safety

.

related 480 VAC loads. The load centers
are supplied with power from the 4.16 KV

| buses via the load center transformers.
| The load center transformers are

! continuously energized and faults are
i detected on occurrence. Unscheduled

maintenance is performed on failure.

Component: 480 VAC RAW > 5.0 The class 1E 480 VAC load centers
class IE load centers (CCF) provide 480 VAC power to the 480 VAC|

Motor Control Centers (MCCs) for safety
related 480 VAC loads. The load centers
are continuously energized and faults are
detected on occurrence. Unscheduled

( maintenance is performed on failure.
!

| Component: 480 VAC RAW > 5.0 The 480 VAC class 1E MCCs provide
! class 1E Motor Control (CCF) power to the various 480 vac safety loads.

Centers The 480 VAC MCCs are normally
energized with the breaker (s) or contactors
to the safety load (s) open to remove power
from the load. The load would be
energized by closing the breaker (s) or
contactors. Faults in the MCCs are
detected on occurrence and unscheduled
maintenance is performed on failure.

|

|

!

*

I

)

l

|



TABLE 19.15.6-1
RISK SIGNIFICANT SSCs FOR INCLUSION IN TIIE D-RAP

SSC RATIONALE INSIGilTS AND ASSUMPTIONS
FOR

INCLUSION

Component: 4.16KV RAW > 5.0 The 4.16KV buses provide the AC power
class lE Buses (CCF) to AC-powered safety related loads.

4.16KV power for the pump motors is
provided directly from the 4.16 KV buses.
480 VAC power is provided to the load
centers via load center transformers. The
4.16 KV buses also indirectly provide
power to the vital DC buses via the battery
chargers which are powered from 480
VAC vital MCCs. The 4.16 KV buses
are continuously energized and faults are
detected on occurrence. Unscheduled
maintenance is performed on failure.

Component: 4.16KV RAW > 5.0 The 4.16 KV Permanent Non-Safety (PNS)
Permanent Non-Safety (CCF) bus provides 4..KV power and 480 VAC
buses power via stepdown transformers to the

permanent non-safety loads. The 4.16 KV
PNS bus is continuously energized and
faults are detected on occurrence.
Unscheduled maintenance is performed on
failure.

Component: 125 VDC RAW > 5.0 The 125 VDC batteries provide 125 VDC
class IE vital batteries (CCF) power to the 125 VDC vital buses in the

event that AC power is unavailable.
During normal operation, the battery
chargers maintain a floating charge on the
batteries. Consistent with current standard
practices, the battery terminal voltage is

,

assumed to be verified every 7 days.

|

I
'

,

,
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Component: Emergency RAW > 5.0 The EDGs supply 4.16 KV power to the
Diesel Generators (EDGs) (CCF) Class IE loads in the event that offsite

power is r# available following a transient
or accident. The EDGs are tested on a
monthly basis. Unscheduled maintenance
is performed on failure. Maintenance
unavailability was calculated based on the
EDG failure rate, a monthly test interval,
and an allowed outage time of 72 hours.

Component: Emergency RAW > 5.0 The Engineered Safety Features
Diesel Generator Load (CCF) Component Control System has the load
Sequencers sequencers for the vital 4.16 KV buses.

They protect the DG from overload and
also prevent vital buses from all loading at
once if offsite power is lost and regained.
The load sequencers are implemented in
the Programmable Logic Controllers
(PLCs). The PLCs have internal
diagnostic tests on a continuous basis and
failures are annunciated. Maintenance is
performed on failure.

Component: Emergency RAW > 5.0 These breakers connect the EDGs to the
Diesel Generator Supply (CCF) 4.16 KV vital buses. These breakers are
Breakers to 4.16KV class tested in conjunction with the monthly
lE buses EDG tests.

|

I

i
1

l

i
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Component: Alternate Engineering The Alternate AC (AAC) source will -

AC source (Combustion Judgement supply 4.16 KV power to the permanent

Turbine) non-safety bus in the event that offsite
power is unavailable. In addition, the
AAC source can also supply power to one
division of class 1E loads if the EDGs are
unavailable. The PRA used a generic
unavailability for the AAC source as ;

provided in the EPRI PRA Key
mAssumptions and Groundrules . No

specific assumptions were made as to
testing and maintenance intervals for the
AAC. .

t

Component: DG room RAW > 5.0 The DG room ventilation system is |
ventilation fans (CCF) temperature actuated. Based on operating

experience information, it is anticipated
tthat the DG room ventilation system will

be actuated when the DGs are started for
their monthly testing. Thus, the DG room
ventilation fans are assumed to be
effectively tested on a monthly basis in
conjunction with the DG test.

Component: DG room RAW > 5.0 The DG room ventilation system is i

ventilation dampers temperature actuated. Based on operatmg
experience information, it is anticipated
that the DG room ventilation system will
be actuated when the DGs are started for
their monthly testing. Thus, the DG room
ventilation dampers are assumed to be
effectively tested on a monthly basis in
conjunction with the DG test.

i

)

)
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|

Component: EDG air Engineering Each EDG is assumed to have two j

starting system Judgement independent air starting systems. The '

starting capability of these systems are
tested in conjunction with the monthly
EDG test. The replenishment capability of
the starting air system is constantly
verifiable because the starting air
compressors must function to supply air to
the starting air tanks due to leakoff and

i

EDG panel usage. '

Component: EDG fuel Engineering Each EDG has a complete and separate
oil storage systems Judgement fuel oil system. These fuel oil systems

were assumed to be inspected, tested and
maintained consistent with current
practices.

Component: Turbine Engineering The turbine generator system is designed
generator Judgement to be capable of running back to and

maintaining " hotel" load following a loss
of load. i

|
|

, i

|
|

)

I
1

.
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SYSTEM: Component RAW > 5.0 The CCWS is a closed loop system that
Cooling Water (CCWS) provides cooling water flow to remove
/ Station Service Water heat released from plant systems and
(SSWS) Systems components. The CCWS also provides

cooling water flow for decay heat removal
from the SCS during shutdown cooling and;

| from the CSS flow during containment
spray operation. The CCWs rejects the
heat to the SSWS via the SSWS heat
exchangers. The SSWS is an open loop
system, which takes suction from the
ultimate heat sink, passes the flow through
SSWS heat exchanger to remove the heat
from the CCWS, and then discharges the
heated water to the ultimate heat sink.

! The CCWS and SSWS each consist of two
divisions. Each division of SSWS and

| CCWS have two 100% capacity pumps.
One pump in each division is normally
operating and the other pump is in
standby. If the operating pump trips, the
standby pump would be started. Each
division also has two 100 % capacity
SSWS/CCWS heat exchangers with one in
service and the other in standby. Manual ;

!valve alignment is required to valve in the
standby heat exchanger. Pump and heat
exchanger maintenance is performed on
the pump or heat exchanger that is in
standby. The SSWS and CCWS are in
operation during normal power operation
and faults in operating equipment are
detected on occurrence,

i
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Component: CCWS inlet RAW > 5.0 These valves open to provide CCWS Dow

1 flow control valves to (CCF) through the shutdown cooling heat
SCS heat exchangers exchanger during shutdown cooling

,

operation. It was assumed that, consistent
with current practices, these valves were
tested on a quarterly basis and unscheduled

i maintenance performed on failure.

Component: Service Tornado The SSWS uses a common intake structure
Water Intake Structure Strike for both divisions. The intake structure is

Evaluation that structure in which the SSWS draws
suction from the ultimate heat sink. The
SSWS intake structures are required to
meet Reg Guide 1.27 requirements. In the
event of a tornado strike on site, the
tornado might deposit sufficient debris in
the intake structure to cause blockage of

'

the intake structure. If complete blockage
occurs, all SSW and CCW flow will be
lost. Provisions should be incorporated to
protect the intake stmeture against the
accumulation of sufficient debris to block 1

| the structure.

Component: CCWS SMA The CCWS surge tanks are located in the
surge tanks upper levels of the nuclear annex at j

elevation 170+0. Seismic failure of these ;

tanks could lead to loss of all CCW |

inventory with subsequent failure of CCW.

Component: CCWS heat SMA The CCWS heat exchanger buildings are
exchanger building separate from the nuclear annex building.

Seismically induced differential sliding of
these buildings could result in failure of
the CCWS piping from the heat exchanger
buildings to the nuclear annex with
consequential failure of the CCWS.
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Componenj;_ SSWS SMA, Fire, The SSWS pump building is a Seismic

pump building Flood Category I structure which houses the
SSWS pumps for both divisions. This
structure is outside the CESSAR-DC
scope. It was assumed that this structure
would have divisional separation equivalent
to that in the nuclear annex such that the
propagation of internal floods or fires from
one division to the other is prevented. It
was also assumed that this Seismic
Category 1 structure has a seismic strength
equivalent to the nuclear annex structure.

.

SYSTEM: Safety RAW > 5.0 The function SI system is to inject borated
Injection (SI) System water into the RCS to provide RCS

inventory control in response to a LOCA
or and SGTR. The SI system also

'
provides inventory injection for feed and

'
bleed cooling in conjunction with the RDS.

! Component: . SI pumps RAW > 5.0 The SI pumps are required to provide RCS
(CCF) inventory control in response to LOCAs,

SGTRs, and situations requiring RCS feed
'

|
and bleed cooling. The SI pumps also

| provide long term reactivity control via the ;

injection of borated water. Consistent with
current practices, the SI pumps were
assumed to be tested quarterly;
Unscheduled maintenance is performed on
failure.

_Coluponent: SI pump RAW > 5.0 The SI pump motor circuit breakers are
motor breakers (CCF) normally open and must close to provide

power to the Si pump motors. The
breakers are tested at the same frequency .
as the SI pumps.

, - . _ . _ ___ . _ .
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Component:_ SI pump RAW > 5.0 Consistent with current practices, these
discharge check valves (CCF) check valves are assumed to be tested on a

fuel cycle basis with maintenance
perfonned on failure.

Component: Safety RAW > 5.0 The SI DVI MOVs must open to provide
Injection Direct Vessel (CCF) injection flow to the DVI lines to provide
Injection (DVl) line motor RCS inventory makeup. Consistent with
operated valves current practices, these valves are assumed

to be tested on a quarterly basis with
maintenance performed on failure.

Component: DVI line RAW > 5.0 This includes all the SI check valves in the
check valves (CCF) DVI line inside containment. These valves 1

must open for injection flow to reach the
reactor vessel. The test interval was
assumed to be one fuel cycle.
Maintenance is performed on failure and
only when the plant is shutdown

Component: Ilot Leg RAW > 5.0 These check valves are in the hot leg
Injection line check valves (CCF) injection lines. These valves must open to

;

provide hot leg injection to prevent boron '

crystallization after initial response to large
and medium LOCAs. The test interval for

'

these check valves was assumed to be one-
fuel cycle. Maintenance on these valves is
performed on failure and only when the
plant is shutdown.

Component: Ilot leg RAW > 5.0 The hot leg injection MOVs must open to
injection line motor- (CCF) provide hot leg injection to prevent boron
operated isolation valves crystallization after initial response to large

and medium LOCAs. Consistent with
current practices, these valves are assumed
to be tested on a quarterly basis with
maintenance performed on failure.

- _- _ __ - - _ _ _- . _ _ _ _ - _ _
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Conmonent: SIT RAW > 5.0 In the event of a LOCA, these valves must

discharge check valves (CCF) open for the SIT inventory to inject into
the RCS. These valves are tested once a
fuel cycle during plant refueling. No
scheduled maintenance is performed on
these valves while the plant is at power.

Component: Safety RAW > 5.0 The SITS provide a source of inventory for
Injection Tanks (SITS) (CCF) passive injection into the RCS in response

to large and medium LOCAs and during
aggressive secondary cooldown for SCS
injection for small LOCAs. SIT pressure
and level are monitored every 12 hours,
but the tanks are inspected and tested only

|

| on a fuel cycle basis and all maintenance is
performed while the plant is shutdown.

|

| SYSTEM: Engineered RAW > 5.0 The ESFAS provides the signals to actuate

Safety Features Actuation equipment in the front line safety systems
System (ESFAS) following a transient or accident. The

System 80+ ESFAS was assumed to be as
reliable as the System 80 ESFAS. The
analysis of the System 80 ESFAS assumed
the system was tested on a monthly basis
with maintenance performed on failure.
For System 80+, most of the ESFAS logic
is automatically tested continuously with
alarms if problems detected. In addition, ;

a full channel ftmetional test is performed ]
every 92 days to verify that the ESFAS is |

operable, and to confirm that the automatic |
| testing is functioning properly. |
,

|

|

1
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Component: ESFAS SMA Solid state switching devices and
relays electromechanical relays will be used in

the NUPLEX 80+ protection and control 1

systems. ' Solid state switching devices are j
immune to mechanical switching '

discontinuities. Robust electromechanical l

relays are selected for NUPLEX 80+
applications such that inherent mechanical
contact chatter is within the requisite !
system performance criteria |

SYSTEM: Reactor Engineering The RPS provides the signals to trip the
Protection System (RPS) Judgement reactor following a transient or accident.

Failure to trip the reactor results in an
ATWS. The System 80+ RPS was
assumed to be as reliable as the System 80
RPS. The analysis of the System 80 RPS
assumed the system was_ tested on a
monthly basis with maintenance perfonned j

on failure. For System 80+, most of the
RPS logic is automatically tested
continuously with alarms if problems
detected. In addition, a full channel
functional test is performed every 92 days
to verify that the RPS is operable, and to
confirm that the automatic testing is |

1functioning properly.

SYSTEM: Control Room Engineering The plant is operated from the main
Judgement, control room. The control room contains
Fire sufficient instrumentation displays and
Evaluation controls to allow the the operators to |

control the plant during normal operating
conditions and to respond to transients and
accidents

,
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Component: Control Engineering The control panels contain the

Panels Judgement, instrumentation displays and equipment
Fire controls needed to control the plant during
Evaluation normal operation and during transient or

accident conditions. Materials which do
not independently support combustion are
used in the control panels to minimze the
potential for fires in the control panels
propagating to affect multiple channels.

! _ Con _1ponent:! Control Engineering The control room has its own dedicated
room ventilation Judgement, ventilation system. This eliminates the

Fire possibility of smoke, hot gases, and fire
Evaluation suppressants originating in areas outside

the control room migrating to the control
room via the ventilation system

,

SYSTE5_f;. Remote Engineering The Remote Shutdown Panel has sufficient
Shutdown Panel Judgement, instrumentation and controls to bring the

Fire plant to safe shutdown if the main control
;

Evaluation room must be evacuated.'

Sl' STEM: ShuIdown RAW > 5.0 The function of the SCS is to cool the
Cooling System (SCS) RCS from shutdown cooling entry

conditions to cold shutdown conditions. In
the event of a small LOCA with failure of
the SI system, the SCS can be aligned to
provide injection if the RCS is
depressurized to below the SCS pump
shutoff head.

_ . _ _ _ . _ _ . ... - . - . .-. . . .. . _ - _ - - - - - -
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Component: Pressure RAW > 5.0 The SCS suction Motor Operated Valves
Interlocks for SCS suction (CCF) (MOVs) are interlocked so that they can
valves not be opened if the RCS pressure is

greater than the shutdown cooling entry i

pressure. Common cause failure of these
interlocks would prevent the SCS suction
MOVs from opening.

Component;._ SCS suction RAW > 5.0 The SCS suction MOVs must open in
MOVs (CCF) order to start shutdown cooling. These

valves are located inside containment, are
interlocked on RCS pressure and are part
of the RCS pressure boundary. Therefore,
these valves can not be tested at power.
Consistent with current practices, these
valves are tested on a cold shutdown basis
and maintenance is performed only when
the plant is shutdown.

Component: SCS suction RAW > 5.0 The SCS suction isolation MOVs must
isolation MOVs (CCF) open in order to establish shutdown

cooling. These valves are interlocked on
RCS pressure, like the suction MOVs , but
they are outside containment and are not
part of the RCS pressure boundary. It was
assumed that these valves could be tested
on a quarterly basis. Ilowever, the IST
in table 3.9-15 of CESSAR-DC,
amendment T specifies that these valves
are tested on a cold shutdown basis. This
difference is addressed in table 19.6A-1

Component: SCS RAW > 5.0 These check valves must open to establish
discharge check valves (CCF) shutdown cooling flow. These check

valves are assumed to be tested on a cold
shutdown b2 sis consistent with current
practices. Maintenance is performed on
failure.

!

|
|
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Component: _ SCS heat RAW > 5.0 The SCS heat exchanger flow control

exchanger flow control (CCF) valves must open in order for SCS flow to |*

valves, pass through the heat exchangers to reject
the core heat to the CCW and SSW
systems. These valves'were assumed to be
tested on a quarterly basis and maintenance
perfonned on an as needed basis.

Component: SCS pumps Shutdown The SCS pumps recirculate the RCS fluid
Risk Analysis through the SCS heat exchangers to cool

the RCS from shutdown cooling entry
conditions to cold shutdown conditions and
to maintain cold shutdown conditions. The
SCS pumps can be backed up by the CSS
pumps during shutdown cooling. The SCS
pumps can be used to back up the CSS
pumps. The SCS pumps can also be
aligned to inject to the RCS if the RCS is
depressurized to the SCS pump shutoff
head. The SCS pumps were assumed to
be tested on a quarterly basis consistent
with current practices.

Component: SCS/ CSS Engineering In order to use the SCS pumps to backup
Crossover Valves Judgement, the CSS pumps or to use the CSS pumps

Shutdown to backup the SCS pumps, the SCS/ CSS
Risk suction and discharge crossover valves
Assessment must be opened. These valves were

assumed to be tested on a quarterly based
with maintenance performed on an as
needed basis. ;

l

!
__.
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|

SYSTEM: Rapid RAW > 5.0 The RDS consists of two trains, each ;

Depressurization System containing two MOVs in series, that |
(RDS) provides a discharge path from the top of

the pressurizer to the IRWST. The
primary function of the RDS is to provide

,

a means of depressurizing the RCS in the
event of a severe accident with the RCS at :

high pressure to prevent a High Pressure !
Melt Ejection (IIPME). The RDS also
provides the " bleed" capability for feed
and bleed (or once through) cooling of the
RCS.

Component: Rapid RAW > 5.0 The' RDVs must open for feed and bleed '
,

| Depressurization Valves (CCF) cooling, or for depressurization of the RCS
(RDVs) during a severe accident. These valves are '

| inside containment and are part of the RCS

| pressure boundary so they can not be
| tested at power. These valves are tested !

l on a fuel cycle basis and maintenance is
performed on these valves only when the ;

plant is shut down and depressurized.

Component: RDV RAW > 5.0 The RDV valves are 480 VAC motor ~ '

inveners (CCF) operated valves which are powered from
the 125 VDC class IE vital buses via
dedicated inverters. Failure of the
inverters would result in failure of the
RDVs to open. These inverters are
continuously energized and failures are
indicated. Maintenance is performed on
failure.

l

j
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TABLE 19.15.6-1
RISK SIGNIFICANT SSCs FOR INCLUSION IN TIIE D-RAP

SSC RATIONALE INSIGIITS AND ASSUMPTIONS
FOR

INCLUSION

SYSTEM: Containment RAW > 5.0, The CSS provides containment temperature
Spray System (CSS) Level 2 and pressure control following accidents

such as LOCAs and steam line breaks ;

inside containment. The CSS also I

provides containment temperature and
pressure control following a severe j

accident.

Component: 1xvel 2 The CSS pumps deliver spray flow from
Containment Spray pumps the IRWST to the spray headers. The CSS '

pumps are assumed to be tested on a ;
'

quarterly basis with unscheduled
maintenance performed on failure. The
SCS pumps can be used to backup the CSS
pumps, and the CSS pumps can be used to
backup the SCS pumps.

Component: Low Shutdown The LTOP valves are to provide RCS
Temperature Overpressure Risk overpressure protection during low
/LTOP) valves Evaluation, temperature operations. These valve also

RAW > 5.0 provide a " bleed" path for feed and bleed
cooling during low temperature low
pressure conditions with the shutdown
cooling system valves open. It was
assumed that these valves are tested and
maintained consistent with current
practices.

SYSTEM: Emergency Level 2 The function of the ECSBS is to provide
Containment Spray an independent self contained means of 3

Backup Systcai (ECSBS) supplying water to the containment spray )
header for containment heat removal
during emergency conditions where the
CSS and SCS pumps are not available.

Component: CS header level 2 An 8 inch "T" connector is provided in
"T" each CS header line outside containment so

that the CS headers can accept spray flow
from an external source.

,

1
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TABLE 19.15.6-1
RISK SIGNIFICANT SSCs FOR INCLUSION IN TIIE D-RAP ;

SSC RATIONALE INSIGIITS AND ASSUMPTIONS
FOR ;

'

INCLUSION

Component: ECSBS Ixvel 2 The ECSBS will have an independent
pumping device pumping device that is capable of

delivering sufficient flow to the
containment spray headers at 24 hours
after the onset of a severe accident to
prevent the pressure in containment from
exceeding level C pressure limits. No
specific assumptions were made about the
testing or maintenance of this pumping
device.

SYSTEM:StartUp Engineering The function of the startup feedwater
Feedwater System Judgement system is to provide feedwater flow during

low power /startup/ shutdown conditions.
The startup feedwater system can backup '

the EFWS.

Component: Startup Engineering The startup feedwater pump is used to
feedwater pump Judgement provide feedwater flow during low

power /stanup/ shutdown conditions. The
startup feedwater pump can act as a
backup to the EFW pumps. Generic i

failure rates were used for this component. )
No specific assumptions were made as to '

the test interval or the maintenance
frequency for this pump.

SYSTEM: Main Steam RAW > 5.0 The Steam Removal System consists of the
System main steam line and associated valves up

to the turbine control valves. The valves
in this system include those which provide ;

for containment isolation following a steam
line break or an SGTR and those which
provide steam removal during a cooldown
of the plant.

1
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TABLE 19.15.6-1
; RISK SIGNIFICANT SSCs FOR INCLUSION IN Tile D-RAP

SSC RATIONALE INSIGIITS AND ASSUMPTIONS
i FOR
i INCLUSION
i

Component: RAW > 5.0 These valves provide a controllable means
Atmospheric Dump (CCF) of releasing steam from an SG to the i
Valves (ADVs) atmosphere to prevent challenging the

MSSVs. These valves were assumed to be
tested on a quarterly basis.

Component: Main Steam Engineering The MSIVs provide containment isolation
Isolation Valves (MSIVs) Judgement following a steam line break. The MSIVs

(CCF) are also used to isolate the ruptured Steam
Generator (SG) following an SGTR once
the RCS pressure has been reduced to the
point at which the MSSVs will not lift.
The MSIVs have a partial stroke test on a
quarterly basis with a full stroke test on a
cold shutdown basis. Maintenance is
performed only when the plant is
shutdown.

Component: Main Steam Engineering The MSSVs are the code safety valves for
Safety Valves (MSSVs) Judgement the SGs Failure of the MSSVs to open

could result in overpressurization of the
SGs. If the MSSVs are challenged
following an SGTR and fail to rescat, they
provide a direct release path to
atmosphere. The MSSVs are not tested at
power. They were assumed to be tested

;

consistent with current practices.

,
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TABLE 19.15.6-1
RISK SIGNIFICANT SSCs FOR INCLUSION IN TIIE D-RAP

SSC RATIONALE INSIGIITS AND ASSUMPTIONS
FO.R

( INCLUSION

Component: Turbine Engineering Following a turbine trip, the turbine
Bypass Valves (TBVs) Judgement bypass valves open to discharge steam

directly to the condenser, bypassing the
turbine, to avoid unnecessary reactor trips
and to prevent opening of the Primary
Safety Valves and the Main Steam Safety
Valves. The turbine bypass valves are air
operated valves that fail closed on loss of
air. These valves are interlocked so that
they do not open on turbine trip if the
condenser is not available. A generic
failure rate was used for these valves. No
specific assumption was made as to the test
and maintenance intervals for these valves.

SYSTEM: Reactor
Coolant System (RCS)

Component: _ Primary RAW > 5.0 The PSVs are the code safety valves for
Safety Valves (PSVs) (CCF) the RCS. Failure of one of these valves to

rescat following a challenge such as an
ATWS would result in LOCA to be
mitigated. Tjig PSVs can not be tested at
power. It was assumed that the PSVs are
tested consistent with current practices.
All PSV maintenance is performed while
the plant is shutdown and depressurized.

Component: Reactor SMA Failure of the RCP supports during a
Coolant Pump (RCP) seismic event could result in excessive
supports RCP motion with the potential for failure

of multiple RCS cold legs during the
seismic event. Seismically induced failure
of the RCP supports was the second
dominant contributor to the plant IICLPF.

I



TABLE 19.15,6-1

RISK SIGNIFICANT SSCs FOR INCLUSION IN TIIE D-RAP

SSC RATIONALE INSIGIITS AND ASSUMPTIONS
FOR

INCLUSION

SYSTEM: Chemical and RAW > 5.0 The primary function of the CVCS is to
Volume Control System provide RCS chemistry and volume control
(CVCS) during normal power operation. The

charging subsystem provides a mechanism
for injection boron for long term reactivity
control following an A1WS, and a
mechanism for reOlling the IRWST. The
charging subsystem also provides the RCP
seal injection function.

Component: Charging Engineering The normal function of the charging
pumps Judgement pumps is to provide RCS volume control

during normal operation. The charging
pumps also provide RCP seal injection
Dow. The charging pumps can provide
boron injection capability for long term
reactivity control following an ATWS and
can provide IRWST inventory makeup
Dow. During normal operation, one
charging pump is running and the other is
in standby. If the operating pump fails,
the standby pump will be started, and
unscheduled maintenance would be
performed on the failed pump.

Component: Dedicated Engineering The dedicated seal injection pump is a
seal injection pump Commitment positive displacement pump whose function

is to provide seal injection now to the
RCP seals in the event that RCP seal
cooling is unavailable due to the combined
unavailability of the CCW/SSW system,
concurrent with any charging pump failing

|
to provide seal injection flow. The PRA
did not include any specific test or
maintenance assumptions for this pump.

1
i

|
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TABLE 19.15.6-1
RISK SIGNIFICANT SSCs FOR INCLUSION IN THE D-RAP

SSC RATIONALE INSIGHTS AND ASSUMPTIONS
FOR

INCLUSION

SYSTEht: Hydrogen Engineering The function of the IIMS is to burn the
| Mitigation System (HMS) Judgement hydrogen released in containment during a

(Level 2) severe accident in a controlled manner.,

The HMS consists of two redundant trains
;

of hydrogen igniters x% of the igniters in j
each train are powered from the station ~

batteries and the rest are powered from the
vital AC buses. The HMS is tested on a |

fuel cycle basis and maintenance is
performed while the plant is shutdown.

Component: Hydrogen Engineering The hydrogen igniters are tested on a fuel
Igniters Judgement cycle basis and maintenance is performed

(Level 2) while the plant is shutdown.
i

SYSTEM: Cavity Flood Engineering In the event of a severe accident, the CFS
System (CFS) Judgement provides a means of Gooding the reactor

(Level 2) cavity with water to cool the corium The
cavity is Dooded from the IRWST by
opening the holdup spillway valves from
the IRWST to the Holdup Tank (HUT)
and by opening the cavity spillway valves
from the HUT to the cavity.

Component: Holdup Engineering The holdup spillway valves provide the
Spillway Valves Judgement means of flooding the HUT from the '

| (Level 2) IRWST. The cavity is Dooded from the
| HUT via the cavity spillway valves. The
| holdup spillway valves can not be tested at
l power because opening the valves would
j result in an unwanted flooding of the '

HUT. Therefore, the holdup spillway |
valves are tested on a fuel cycle basis
when the plant is shutdown. Maintenance
is performed on these valves only when |

the plant is shutdown

|

|

|
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TABLE 19.15.6-1
RISK SIGNIFICANT SSCs FOR INCLUSION IN TIIE D-RAP

SSC RATIONALE INSIGIITS AND ASSUMPTIONS !

| FOR
I INCLUSION

_

Component: Cavity Engineering The cavity spillway valves provide the ;

Spillway Valves Judgement path for flooding the cavity from the HUT,
(Level 2) which is flooded from the IRWST via the

holdup spillway valves. During normal
power operation, the IIUT is empty.
Thus, in the PRA it was assumed that the
cavity spillway valves could be stroke
tested on a quarterly basis.

!

|
NUCLEAR ANNEX:

Component: Fire Doors Fire Risk Three hour rated fire doors are provided

| Evaluation for each fire zone to prevent the j

propagation of fire from one fire zone to I

another. All fire doors are normally
closed and their positions are indicated ini

the control room. If a fire door must be
held open for maintenance access or other
reason, a fire watch is maintained at the
affected fire doors. No specific
assumptions were made in the PRA as to
the maintenance for the fire doors.

ComponentL Flood Flood Risk Flood doors are provided for each flood
Doors Evaluation zone in the Nuclear Annex subsphere area

to prevent the propagation of an internal
flood from one flood zone to another.
These flood doors are normally closed and
their positions are indicated in the control
room. If a flood door must be held open
for maintenance access or other reason, a
watch is maintained at the affected flood

j door. No specific assumptions were made
in the PRA as to maintenance for the flood:

doors.

!

|

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

:
4

h

! TABLE 19.15.6-1

) RISK SIGNIFICANT SSCs FOR INCLUSION IN TIIE D-RAP

! SSC RATIONALE INSIGIITS AND ASSUMPTIONS
FOR

INCLUSION

SYSTEM: Contaimnent

Component: Level 2, The containment shell is the primary
Containment shell SMA barrier preventing release of radioactive

material following a core damage accident.
Also, seismically induced
overturning / sliding of the containment
shell was found to be the dominant
contributor to the plant level IICLPF value
in the SMA.

Component: Engineering The IIUT/IRWST screens prevent trash
IRWST/IIUT screens commitment and debris from entering the 11UT and the

IRWST and potentially blocking the
suction lines for the safety pumps or the
cavity flood valves. . These screens are
asstamed to be inspected and cleaned on a
fuel cycle basis. They are indirectly tested
during the quarterly safety injection pump
tests.

i
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- TABLE 19,15.6-1
|

RISK SIGNIFICANT SSCs FOR INCLUSION IN TIIE D-RAP |

|

SSC RATIONALE INSIGHTS AND ASSUMPTIONS
FOR

INCLUSION

Component Containment Level 2 Containment integrity is important to
penetration seals reduce the risk to the public. The major

containment penetrations (equipment hatch,
personnel airlocks and fule transfer tube)
will be designed to assure that they will
not fail up to the ASME service level "C"

| pressure for the containment shell.
'

Penetrations will be designed and sealant
materials will be selected to ensure that the
seal and mounting will provide a minimum
of I day containment integrity,

i

Containment failure from high
temperatures due to a dry cavity contribute
little to public risk in the System 80+
PRA. Consequently, the penetrations are

| not specifically designed to the low
l probability dry cavity scenario. Ilowever,

to maximize containment integrity, the
'

penetration design process will consider
high quality and high capability seals as
well as double seals (inner and outer) as |

applicable.

* For SSCs which contain (CCF) following " RAW > 5.0", the RAW is based on
common cause failure of two or more of the specified SSC.

I

|

!

!

!
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TABLE 19.15.6-2
Important Operator Actions from the PRA

#
1MPORTANT OPERATOR ACTION SOURCE RAW * RRW

Operator fails to initiate Hot leg Level 1 1.62E+02 1.02E+00 I

Injection

Operator fails to align EFWSTs to CST Level 1 1.29E+02 1.01E+00 !

Operator fails to initiate RCS heat Level 1 1.93E +01 1.20E+00
removal via Feed and Bleed Cooling

Operator fails to initiate SCS for long- Level 1 6.81E+00 1.00E+00
l term decay heat removal

Operator fails to align SCS pumps for Level 1 5.49E+00 1.02E+00
RCS injection following aggressive
secondary cooldown

Operator fails to perform aggressive Level 1 3.49E+00 1.19E+00
I secondary cooldown (permitting injection

j via SCS) after SGTR
_

'.

Operator fails to perform aggressive Level 1 2.85E+00 1.12E+00
secondary cooldown (permitting injection

| via SCS) after small LOCA

Operator fails to reclose ADVs on Ixvel 1 1.98E+01 1.00E+00
ruptured SG

Operator fails to align CVCS to refill Level 1 4.07E+00 1.01E +00 ;
IIRWST following an SGTR

Operators fail to align AAC to Vital AC Ixvel 1 Medium Medium
buses following loss of offsite power and (Engineering (Engineering I

failure of EDGs Judgement Judgement)

)
Operator fails to initiate cavity flooding level 2 High* High* |

1

Operator Fails to Depressurize RCS prior Level 2 High * High *
to Vessel breach using RDVs

Operator fails to initiate Hydrogen Level 2 Medium * Medium *
Mitigation System

Operator fails to align emergency backup level 2 Medium * Medium *
containment spray system for use.

|

-,



TABLE 19.15.6-2
Important Operator Actions from the PRA

IMPORTANT OPERATOR ACTION SOURCE RAW * RRW'

Operator fails to isolate an isolatable Shutdown 1.87E + 02' 1.01 E +00'
LOCA and isolate containment during Risk
shutdown operations Evaluation

Operator fails to initiate feed using SCS Shutdown 2.21 E +01' 1.42E + 00'

during shutdown operations Risk
Evaluation

Operator fails to start and load standby Shutdown 1.20E + 01' 1.40E + 00'

AC source during shutdown operations Risk
Evaluation

Operator fails to isolate an Isolatable Shutdown 1.08E +01' 1.16E + 00'

leak /LOCA during shutdown operations. Risk
Evaluation

! 1.32E + 00'Operator fails to start standby SCS train Shutdown 8.56E+00
during shutdown operation Risk

Evaluation

Operator fails to initiate feed using the Shutdown 7.06E + 00' 1.24E + 00'
SIS during mode 5 operations Risk

| Evaluation

Operator fails to restore SCS train given Shutdown 6.19E +00' 1.00E + 00 !

that leak /LOCA is isolated Risk
Evaluation

Operator fails to restore DilR in 73 hours Shutdown 5.40E +00' 1.05E +00 !

lgiven loss of DIIR in mode 6 with Risk
refueling pool full and IRWST empty. Evaluation

Operator fails to recover DilR within 12 Shutdown 4.15E + 00' 1.54 E + 00'
hours following loss of DilR with Risk
successful boiloff makeup using the Evaluation
CVCS |

Operator fails to use the CVCS to Shutdown 3.52E + 00' 1.21 E + 00'

| makeup inventory in mode 5 Risk
l Evaluation |

Operator fails to suppress fire during Shutdown 2.76E+ 00' 1.24E + 00' ;

shutdown operations Risk
Evaluation

i

!

l

I
!
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NOTES FOR TABLE 19.15.6-2

* RAW = Risk Achievement Worth
# RRW = Risk Reduction Worth
! The RAW and RRW values presented for the Shutdown Risk Evaluation are event

tree branch point RAW and RRW values and include contributions from both operator
errors and equipment failures.

@ The RAW and RRS values were not calculated for Operator actions in the level 2 l

analyses. Qualitative importances assigned based on engineering judgement.
'

|
|

|

I

i
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' CESSAR naincmo.

: 7
19.15.[ USE OF PRA TO SUPPORT CERTIFICATION ACTIVITIES'

! The System 80+ PRA results and insights are used in support of
pre- and post-certification activities. The majority of the
insights are identified during the pre-certification stage of the
design. As a result, this has lead to further improvements in1

the design to eliminate or minimize potential vulnerabilities
during the review process. The following activities include the,

use of PRA insights in support of design certification process.
4 A. Understanding of the design robustness to severe accidents -

PRA insights are used to develop an in-depth understanding
of the robustness and tolerance of the System 80+ design to;

severe accidents initiated by events which are either,

; internal or external to the plant systems.

' B. Importance of operator interface with the design - PRA
insights are used to identify risk significant human errors
associated with the System 80+ design. By characterizing
the risk significant human error, new operating procedures
can be developed or existing procedures refined to provide

; better training to plant operators.

C. Development and implementation of other programs - the PRA-

results and insights were used to systematically identify
the key assumptions, major operator actions, and risk
significant components that characterize the "present" risk

i of the System 80+ design. This information was used to
support such programs as: (1) Design Acceptance Criteria,

(DAC), (2) Inspection, tests, analyses, and acceptance,

criteria (ITAAC), and (3) Reliability Assurance Program
(RAP).

The PRA for the System 80+ design provides adequate models and
; associated data to effectively support the above mentioned

certification activities.

t

J

:
:

i

,

f

I.
Amendment P

. 19.15-73 June 15, 1993
J

i
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The process used to produce CESSAR DC provides a high degree of assurance that
: allinformation is correct and complete. While formalindependent design verification
,'

was not performed in all cases additional extraordinary steps were taken consistent
with the high degree of standardization and prior experience, to reduce the
probability of errors being discovered at a later date.,

Some of these considerations are described below:

The System 80+ design is an evolutionary design and is based heavily on the
operating System 80 designs and the ABB-CE Korean designs under construction.
The major components (Reactor Vessel, Fuel, Reactor Coolant Pumps) are identifical,

to System 80. Other components such as SG's, Pressurizer and Auxiliary Safety
Systems such as the Shutdown Cooling and Safety Injection Systems have the same

. basic design. Some of the System 80+ systems that are not in System 80 (such as the
~

Safety Depressurization System) are however in the ABB-CE Korean designs. It
should be important to note that System 80 and the ABB-CE Korean designs have,

undergone complete design verification.

i in the System 80+ design, the analytical results (e.g., for Chapters 6 and 15 safety
analysis) were continually compared and evaluated against the System 80 and the
Korean plants. Therefore, the expected results were undergoing technical
verification as the design process was being followed.

3

The adequacy of the System 80+ design and analysis information was further verified
by the following:

,

CESSAR-DC Chapter Champions reviewed the data too

confirm the data used in one chapter was not only
consistent with the supplied data but was being used in

; the right manner. Also, this review provided the
confirmation that the requirements imposed by design and
results from one SAR chapter could be met by other design
chapters. The computer codes used in performing the
safety analyses were independently verified to assure that
the methods were correct.

Supervisors performed detailed technical review to confirmo

that the analyses and design results were correct. This
was achieved by both the experience level of ABB CE
supervisors and the comparison with expected results
based on the System 80 and Korean designs.

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



. . _ . . . _ . . . .___

|

Management Design Reviews for new designs, components0

or operations. These reviews required analytical results
which again, in turn, were compared to the System 80 and
Korean designs.

o Engineering Team Reviews were conducted to
" # "" " 8 D

0, II re n desig .

o Subcontractors performed independent design verification
of the safety related material supplied to ABB-CE. This ;

was required because the ABB-CE scope did not cover this 1
input in the System 80 and Korean designs. l

|

|

|
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ABB COMBUSTION ENGINEERING NUCLEAR SYSTEMS
COMBUSTION ENGINEERING. INC.

WINDSOR. CT 06095

ABB-CENP SYSTEM 80+ OUALITY ASSURANCE PLAN
DESCRIPTION

PLAN NO. 18386-00-001
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LIST OF ACRONYMS

ABB-CENSYS ABB Combustion Engineering Nuclear Systems

ALWR Advanced Light Water Reactor

BOP Balance of Plant
CESSAR Combustion Engineering Standard Safety Analysis Report i

DOE Department of Energy

FDA Final Design Approval

| FY Fiscal Year
NSSS Nuclear Steam Supply System

PRA Probabilistic Risk Analysis
OA Quality Assurance

OPI Quality Program Instructions

OPM Quality Program Requirements Manual

OPR Ouality Program Requirements

,

_
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1.0 PURPOSE AND SCOPE

l
This Quality Assurance Plan establishes the basic quality assurance !

requirements and approach governing activities performed by Combustion
;

Engineering Nuclear Systems (ABB-CENSYS) for Design Certification of the i

System 80+ Advanced Light Water Reactor (ALWR). These efforts are
provided in part under the Department of Energy (DOE) Contract No. 92791.

This OA Plan encompasses the current and long-term work scopes, and shall

be maintained to reflect changes in these work scopes.

This OA Plan provides the basis for the organizational structure and
procedures that shall be used to assure that ABB-CENSYS System 80+ Design

Certification activities are performed in a controlled manner: that
quality products are assured through the application of sound engineering
standards. quality practices, and technical specifications: that
supporting technology data are valid and retrievable: and that the
program complies with contract requirements.

|
,

!

!

l

|
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This ABB-CENSYS System 80+ OA Plan prescribes the policies, procedures,

and instructions to be implemented to assure quality achievement in
~

accordance with requirements contained in References 2.1 through 2.4:
unless otherwise noted herein,

The purpose of this plan is to provide requirements for the execution of

! the DOE ALWR Design Certification Program and application for Design

| Certification of the System 80+ Standard Nuclear Power Plant Design. The

| Scope of the System 80+ Design is the complete Nuclear Power Plant
engineered by ABB-CENSYS and designated subcontractors. The design

process covered by this plan extends only to the point of obtaining NRC
Certification and, therefore, does not include work necessary to be able

| to prepare procurement documents.

2.0 REFERENCES

2.1 ANSI /ASME NOA-1 (1986 Edition)

2.2 Description of Nuclear Power Businesses Quality Assurance
Program CENPD-210A, (See Note 1).

2.3 ABB Combustion Engineering Nuclear Systems Quality Program

Requirements Manual. OPM-1. (See Note 1)

2.4 ABB Combustion Engineering Nuclear bystems Quality Program

Instructions. OPM-1.1. (See Note 1)

NOTE 1: The latest revision applies unless otherwise specified.

-.

Plan No. 18386-00-001 Page 4 of 12
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3.0 SYSTEM 80+ OVALITY ASSURANCE PROGRAM REQUIREMENTS AND IMPLEMENTING

PROCEDURES

These OA requirements are to be satisfied by implementing applicable
portions of Reference 2.3 and Reference 2.4 and by implementing this OA
Plan.

3.1 Oraanization

3.1.1 The organizational structure including the functional
responsibilities. levels of authority and lines of
communication for the control, maintenance and

implementation of this OA Plan, is described in Reference
2.3 (OPM-1). Policies regarding the implementation of the
ABB-CE Nuclear Systems Quality Assurance Program are
established in the Policy section of OPM-1. Reference 2.3.

3.1.2 The ABB-CENSYS System 80+ project organization is shown in

Figure 3-1. Figure 3-1 defines the organization elements
which function under the cognizance of this OA Program and
the lines of responsibility. The line of communication
between ABB-CENSYS and the subcontractors is also shown.

3.1.2.1 The Design Certification Project Manager is responsible for
i

the direction and integration of the efforts contributing to I
I

| System 80+ design certification and also for the
establishment, maintenance and implementation of the ABB-
CENSYS System 80+ Ouality Assurance Program as described in

this OA Plan.

;

I

!

|
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3.2 Ouality Assurance Proaram

3.2.1 The ABB-CENSYS QA procedures related to this OA P16n are

contained in Reference 2.4. Application of these procedures
are as required unless otherwise specified herein.

3.3 Desian Control

3.3.1 The ABB-CENSYS program and procedures related to Design

Control are included in OPM-1 Sections 0300 and 0500.
Reference 2.3 and OPM-1.1. OPIs 0301. 0302. 0303. 0305.
0307. 0308. 0313. 0401. 0701. 1701. Reference 2.4.

3.3.2 The goal of the Design Certification Program is
certification of the System 80+ design by the Nuclear
Regulatory Commission. The level of design detail to be
produced is therefore defined as the information necessary
to support NRC approval of CESSAR-DC.

The starting point for the System 80+ Design Certification
program is the System 80 design as represented by CESSAR-F

(which holds a Final Design Approval from the NRC in
conformance with existing regulations) and the Duke Power
Company P-81 BDP design. Design detail is available for

System 80 NSSS and CESSAR-F. as they currently exist. The
P-81 BDP design progressed to the PSAR stage before the !

project was canceled. Changes made to System 80 and CESSAR-

F must be sufficiently detailed to support NRC review and to
resolve safety issues,

i

CESSAR-DC will impose constraints on future contract design

activities. OPM-1.1. OPI 0311. which governs SAR revisions,
shall be applied to SAR material before a formal regulatory

Plan No. 18386-00-001 Page 6 of 12
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submittal is made. Other design control 0A procedures in
I OPM-1.1. e.g.. OPI 0304, which governs design analyses, and

| QPI 0306 governs design verification shall not be applied at

j this time. Such OA requirements will apply to the detailed
design done after contract award for a System 80+ from a
U.S. utility.

As part of the design certification effort, commitments will
| be made in CESSAR-DC which will become mandatory by the

NRC's certification. Studies will be performed where
necessary to provide the basis for the design described in
CESSAR-DC.

|

In addition, where as-procured or as-built information that
was provided previously in plant-specific FSARs is not
available. design and performance criteria for selected
equipment (e.g.. safety grade pumps), will be provided. or
the methods. procedures, and acceptance criteria for the
analyses and tests that will demonstrate conformance with|

the assumptions of the safety analysis will be described.

3.3.3 To provide reasonable assurance that the System 80+ design

information is correct and appropriate for intended

purposes, the following will be performed:

3.3.3.1 Multi-disciplinary reviews (Integrated Reviews) will be
conducted periodically by teams appointed by Project
Management. Results of the reviews will be documented.

3.3.3.2 Design information provided to NRC will be checked for
consistency among relavent CESSAR-DC chapters and among

,

other referenced documents.

1
_

Plan No. 18386-00-001 Page 7 of 12

1



I
~

565.wp(89100)/ mis
.

3.4 Procurement Document Control

3.4.1 There is no procurement of System 80+ hardware. Procurement

of engineering services are as defined in Section 3.7.

|

3.5 Instructions. Procedures and Drawinas (See Reference 2.4)

3.6 Document Control

3.6 1 A project file of applicable System 80+ design information
shall be maintained by Project Management The file shall
have an index to all included documents.

|
3.6.2 Drawings other than sketches shall be maintained in

accordance with Reference 2.4.

3.6.3 The Project file shall include documents produced by CENSYS

as well as those provided to CENSYS by suppliers.

3.6.4 Submittal of the contents of the file to Quality Records is

| addressed in 3.17.

3.7 Control of Purchased Items and Services

!

3.7.1 The Project Manager shall be responsible to provide
direction to suppliers of engineering services.

3.7.2 Subcontracted services may be performed as safety-related or

non-safety related.

3.7.3 The Project Manager shall ascertain the extent of OA
Controls being implemented by suppliers and may augment

.

Plan No. 18386-00-001 Page 8 of 12
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|

controls over such work as desired (e.g. 0A surveys or
audits).,

|

3.7.4 Prior to NRC issuance of a FSER, suppliers will be audited
to verify that engineering services work was adequately
controlled.

3.8 Identification and Control of Items Not Applicable
!

|

3.9 Control of Soecial Processes Not Applicable

| 3.10 Insoection Not Applicable

3.11 Test Control Not Applicable

3.12 Control of Measurina and Test Eouioment Not Applicable

3.13 Handlina. Storaae and Shinoina Not Applicable
i

3.14 Insoection. Test and Goeratina Status Not Applicable

3.15 Control of Nonconformina Items Not Applicable

|

l

l

|

I

I,

_
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1

3.16 Corrective Action (See Reference 2.4)

| 3.17 Ouality Assurance Records
|
|

| 3.17.1 During execution of the Certification Program, design
documents (including CESSAR-DC) may be designated as non-

| permanent or permanent quality records in accordance with
'

OPI 1701 of Reference 2.4.

3.17.2 Within ninety (90) days of NRC issuing the FDA all design
documents in the Project file that were not already

designated quality records shall be so designated.

3.17.3 This OA Plan shall be designated as a non-permanent quality
record.

3.18 Audits

3.18.1 In addition to Internal audits conducted in accordance with
QPI 1801 of Reference 2.4. an audit to verify compliance
with this OA plan shall be performed at least once prior to
issuance of an FSER.

:

.

3.18.2 Supplier audits prescribed in 3.7.4 shall be conducted in
accordance with QPI 1802 of Reference 2.4.

|
!

4.0 DELIVERABLES l

l
i

4.1 The deliverables for which ABB-CE Nuclear Systems currently
has responsibility and which comes under this OA Plan are:
CESSAR-DC and the applicable submittal documents.

l.

Plan No. 18386-00-001 Page 10 of 12
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5.0 SPECIAL TRAINING REQUIREMENTS

5.1 System 80+ Project Management personnel. the Project

Engineering Manager, and chapter champions (Per Fig. 3-1)
shall have documented training, via self-study in this OA
plan.

6.0 APPROVAL OF THE 0A PLAN

| 6.1 This OA Plan shall be approved by the Vice President.
'

Nuclear Systems Engineering, and the Director. Quality
Assurance.

7.0 DISTRIBUTION AND USE OF THE 0A PLAN

7.1 This document shall be used for System 80+ Design
Certification, until it is superseded by a revised or new
plan.

7.2 This OA Plan shall be distributed to those individuals
directing System 80+ work affecting quality. A distribution j

list shall be maintained by the Project Manager. ;

8.0 REVISIONS OF THE 0A PLAN
I

Revisions to this document shall be incorporated as required and the
document will receive the same review, approval and distribution as the I

original issue. The revised document shall be issued in its entirety

with the Record of Revisions Page identifying the affected sections.

|

I

__
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