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SUBJECT:  COMANCHE PEAK STEAM ELECTRIC STATION (CPSES) « UNIT 2
DOCKET WD, S0-446
ADVANCE FSAR SUBMITTAL
SEISMIC CATEGORY 11 PIPING AND SUPPORTS
LOCATED IN A NON-CATEGORY 1 BUILDING

i REF: NUREG-0797, *Safety Evaluation Report,® Supplement 27 (SSER 22)
Gent lemen :

Attached 1s an advance FSAR change to reclassity a portion of the eight (§)
inch Steam Generator Biowdown piping and pipe supports in the Turbine
Building from non-seismic to seismic Category 11. This change permits the
relocation of postulated breaks that could adversely interact with safety-
related ventilation ducts fn Electrical Control Building Room 113,

The reclassified portion of the Lteam Generator Blowdown piping and pipe
supports are completeiy suppurted by a Sefsmic Category | wall which
separates Room 113 from the non-Categury 1 Turbine Building. An snalysis
and an engineering evaluation have been performed which demonstrated that
the Turbine Building wil) not have unacceptable interactions with the
reclassified piping during and after a seismic event,

The attachment 1s organized as follows:

1. A marked-up copy of the revised FSAR pages (additiona) pages immediately
preceding and/or following the revised pages are provided {f needed to
understand the change),

€. A description/justification of each FSAR change,

3. A copy of related SER/SSER sections.
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Attachment to TXX-92063
Page 1 of 14

ATTACHMENT TO TXX-92063

1 Marked-up copy of FSAR pages pages £ through 7
2. Description/justification pages 8 and 9
3. Related SSER sections pages 10 through 14




CPSES/FSAR

35. Miscellaneous Mandling Equipment | 82
40, Plant Gas System | 7
42. Tornado Venting Components | 7
45, Potable and Sanitary Water System | 12
49, Pipe Whip Restraints | 12
51, Uninterruptible Power Supply (UPS) Area Air-Conditioning System | 66
3.2.1.1.3 Seismic Category | Electrical Systems and Components | 7
A1, or portions, of the following electrical systems or components | 7
are seismic Category 1 as described in Appendix 17A and Table 17A-1: |
17A SYSTEM | 7
. PR SYSTEM |7
37. Blectrical Equipment | 7
38, Radiation Monitoring System | 7
Al. Instrumentatio. and Control Equipment | 7
3.2.1.1.4 Structures and Systems of Mixed Category
None of the plant structures are classified as partially seismic | 59
Category 1; however, certain structural items within seismic Category |
I structures are classified as seismic Category Il or non-seismic as |
appropriate., See Table 17A-1, item 36, for typical structural |
classifications, The boundaries of seismic Category I porticas of |
systems are shown on the piping and instrumentation diagrams ‘n
appropriate sections of the FSAR.
[ rusert A D
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Amendment 66

3.2-5 January 15, 1988



CPSES/FSAR

b. Control outside the reactor containment
atrborne radioactivity released in an accident,

or
. Remove decay heat from spent fuel
Non-Nuclear-Safety

Non-nuclear-safety (NNS) applies to portions of the nuclear
power plant not covered by Safety (lasses 1, 2, or 3 that
can influence safe, normal operation or that may contain
radioactive fluids. Oesign of non-nuclear-safety
components shali be to applicable industry codes and
standards.

The piping Class G designation fs used to fdentify those | 66
non-nuclear safety related (NNS) piping and plumbing lines |
which are not lozated in Seismic Category 1 structures. |
The piping Class 5 designation is used to identify those 66

l
non-nuclear safety (NNS) piping and plumbing lines which |
are located 1 Seismic Category 1 structures. C(lass § |
piping is designed 3s seismic Category Il or non-seismic. |
Based on speci{ic routing ali non-sefsmic Class § lines |
larger than 2° (1argar than 4" for air filled copper |
tubing) are evaluated for their capability to reduce the |
functioning of Seismic Category I systems and components as |
defined in position C.1.a through C.1.q of Regulatory Guide |
1.29 to an unacceptable level as the result of an SSE and |
are seismically supported where required. In some special |
cases as noted in Table 17A-1, Class 5 lines 2" and smaller | 46
are designated as NNS, seismic Category Il and seismically |

supported. As such, all activities affecting the design |

and construction of Seismic Category 11 systems are subject | 12
to the pertinent quality assurance requirements of Appendix |

B to 10CFRS0, |

.;: J NSt <l % ]

Amendment 66
3.2-11 ‘anuary 15, 1988
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Insert A - Page 1.2-6%

A selsmic Cotegory 11 pipe located inside a non seismic building 15 described
in Section 3.72.2.4.

Insert B - Page 3,211

A portion of the Steam Generator Blowdown high energy 1ine piping located in
the Turbine Building 13 designated class & piping and classified as setsmic
Category 11. This piping 15 selsmically analyzed for bresk postulation,
Additional analysis and engineering evaluations are performed to demonstrate
that unacceptable foteractions of this piping with non-Category | structures
or components will Aot occur during and after a setemic event,

Insert € - Page 3.78-42

The seismic Category 11 portion of the Steam Generstor Blowdewn high energy
Tine (B -SH-2-060-1%02-5), located inside the Turbine Building and attached to
@ seismic Category 1 structure, is shown by analysis and engineering
evaluations to remein undamaged by non Category | structures and components
during and after a seismic event,

Insert D - Table 17A-1, Sheet 6O

Bl, A portion of the Steam Generator Blowdown piping located in the Turbine
Building 16 designated class & piping and classified seismic Lategory 11
although 1t 1s located in a non-Seismic building, Additional analysis
and engineering evaluations are performed to demonstrate that
unacceptable interactions of this piping with non-Category 1 structures
or components will not occur during and after a setsmic event, This
piping 1s seismically analyzed for hreak postulation,




CPSES FSAR AMENDMENT 8¢

DETAILED DESCRIPTION Page |
FSAR Fage
(as emended) Group Description
3.2+% 1 Ada Setsmic Category '] Piping in & Non-Seiimic Build:
ing to Structures and Systems of Mixed Category
Revision;
Added to this paragraph becsuse the combination of
sefsmic piping 1n & non-sefismic bullding 1s & new
combination not sddressed in this paragraph.
FSAR Change Reques* Number: 91-201.01
, Related SER Section: 3.2
SER/SSER Impact: No
3.2-11 1 Add Seismic Category 11 Piping fn & Non-Sefsmic Build:
ing as an Exception to Class & Piping 'n Sefsmic Cat
egory | Structures
Reviston:
The specific exception concerning the Steam Generator
Blowdown piping in the Turbine Building has been added.
The Steam Generator Elowdown piping has been reclassi-
fled as Class & and redesignated as Sefsric Category 11
to eliminate an unacceptable interaction postulated for
a high energy Vine break,
FSAR Change Request humber: 91-201.02
Related SER Section: 3.2
SER/SSER Impact: No
3.7-42 1  Add Discussion of Seismic Category 11 Piping in the
Turbine Building to the Discussion of Interaction of
Non-Category | Structures with Seismic Category |
Structures
Revisfon:
The specific exception concerning the Steam Generator
Blowdown piping in the Turbine Building has been added.
The Steam Generator Blowdown piping has been reclassi-
fied as Class & and redesignated as Seismic Category 11
to eliminate an unacceptable interaction from a postu-
lated high energy Yine break. Analyses have been per-
formed that demonstrate that the non-Category | struc-
tures and components within the Turbine Building w1
not unacceptably interact with Steam Generator Blowdown
piping during and after a seismic event,
FSAR Change Request Number: 91-201.03
Related SER Section: 3.7; SSER22 3.7
SER/SSER Impact: No
Table 17A-1 1 See Sheet Nois): )4

Add Note 81 to List of Quality Assured Structures,
Systems and Components
Revision:

| The specific exception concerning the Steam Generator
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CPSES FSAR AMENDMENT 8%

PETAILED DESCRIPYION Page 2
FSAR Page
(as amended) Group Description
Blowdown piping in the Turbine Building has been added
to Table 17A-1 via Note 81, The quality assurance re-
quirements fer this piping will be the same as for any
Class &, Setsmic Category 11 piping except that the pi
ping 15 not located fn a Sefsmic Category | structure,
FSAR Change Request Number: 91-201.04
SER/SSER Impact: No
Table 17A-1 1 See Sheet Nols):60

Add Note Bl to List of O.ality Assured Structures,

Systems and Components

Revision:
The specific exception concerning the Steam Generator
Blowdown piping in the Turbine Building has been added
to Table 17A-1 via Note Bl. The quality assurance re-
quirements for this piping wil! be the sgne as for any

Clase 5, Setsmis Category 11 piping except that the pi-

ping 15 not 1 1 in a Setsmic Category 1 structure.
FSAR Change Reque + ambar: 91-201.06%
SER/SSER Impact: No
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3 DESIGN CRITERIA FOR STRUCTURES, SYSTEMS, AND COMPONENTS
3.1 Conformance With General Design Criteris and NRC Regulations

In Section 3.0 of the FSAR, the applicant presented an evaluation of the

design bases agafnst the GOC. 1In & letter dated February 20, 1981, tive NRC

staff asked the applicant to provide a compilation which documents that the

Comanche Peak Steam Electric Statfon Unfts 1 and 2 will comply with the
regulations given in 10 CFR Parts 20, 50, and 100. The applicant has not
;copondod to this request for information and this matter remains an open
ssue.

The staff review of structures, systems, and components relies extensively on

the application of industry codes and standards that have been used as accepled

{ndustry practice, These codes and standards, as cited 1n this report, have

?o:n :;:1;:;6 end found acceptable by the stn*f. and they have been incorporated
nto .

3.2 Class:fication of Structures, Systems, and Components
3.2.1 Selsmic Classification

GOC 2, in part, requires that nuclear power plant structures, systems and
components important to safety be designed to withstand the offects of earth-
quakes without & loss of capability to perform their safety function, These
plant features are those necessary to ensure (1) the integrity of the reactor
coolant pressure boundary, (2) the capability to shut down the resctor and
saintain 1t in a laft-shu{down condition, o (3) the cngability to srevent or
mitigate the conso?uoncos of accidents which could result in potential offsite
exposures comparable to 10 CFR Part 100 guideline exposures. The eart ke

for whizh these plant features are designed {s defined in 10 CFR Part 100,
Appendix . as the safe-shutdown earthquake (SSE). The SSF {s bascd on an evalua-
tion of the maximum earthquake potent{al and {s that earthquake which produces
the maximum vibratory ground motion fur which structures, systems, and components
fmportant to safity are dc|1§nod to remain functional, Those plant features that
are designed to remain functional 1f an SSE occurs are designated seismic

Category 1 in Regulatory Guide 1.29. This Regulatory Guide is the principal
document used in the staff review for fduntifying those plam fectures important
to satety which, as a minimum, should be designed to selsmic Category I require
ments. staff review of the sefsmic classification of structures, systems,
and components (excluding electrical features) of Comanche Peak Unfts 1 and 2
was performed 1n accerdance with the guidance in SRP Section 3.2.1.

The structures, systems, and components fmportant to the safety of Comanche
Peak that are reguired to be dosignod to withstand the effects of an SSE and
remain functional have been fdentified in an acceptable manner in Table 17A-1
of the FSAR, Table 17A-1, in part, fdentifies na{or componente in fluid
systems, mechanical systems, and associated structures designated as seismic
Category 1. In addition, p‘pinq and instrumentation diagrams in the FSAR

3-1




fdentify the interconnecting giping and valves and the boundary limits of each
system classified as sefsmic Category 1. The staff has reviewed Table 17A-1
and the f1u'd svstem piping and fnstrumentation diagrams and has conc)uded

that the stiuctures, systems, and components {mportant to safety of Comanche
Peak Unfts 1 and 2 have been properly classified as sefsmic Category 1 1tems

In conformance with Regulstory Guide 1.29, Revisfon 2. In the review of
Section 3.9 of the FSAR, the staff confirmed that acceptable interfaces exist
betweer sofsmic Category I and nonseismic portions of piping systems. Al)
other structures, systems, and components that may be uired for o?oration

of the 7acility are not required to be designed to sefsmic Category require-
ments. This exclusfon ncTudes those portions of Cotegory | systems such as
vent Tines, 1111 Jines, drain 1ines, and test 1ines on the downstream sice of
{solatfon valves and portions of these fystems that are not required Lo perform
8 safety function,

The staff concludes that the Comanche Peak structures, systems, and components
imcortant to safety that are designed to withstand the effects of an SSE and
remain functfonal are properly classified as seismic Category 1 ftems in
accordance with Regulatory fufde 1.29. This constitutes an acceptable basis

for satisfying, in part, the requirements of GDC 2, and 1, therefors, acceptable.

3.2.2 System Qualfty Group Classification

GOC 1 requires that nuclear power plant systems and components important to
safety be dosi?nod. fabricated, erected, and tested to quality standards
commensurate with the fmportance of the safety function to be performed.
These flufd-system, pressure-retaini components are part of the reactor
coolant pressure boundary a.d other fluid systems important to safety, where
relfance 1s placed on these systems: 51) to prevent or mitigate the consequences
of accidents and malfunctions originat ng witnin the reactor coolant pressure
boundary, (2) to permit shutdown of the reactor and maintain it in a safe-
shutdown condition, and (3) to retain radioactive materis), lo'ulatory Guide 1.26
s the principal document used in the staff review for fdentifying, on a
functional basis, the components of those systems important to safety that are
2::11ty Groups B, C, and D. Section 50.55a of 10 CF Part 50 1dentifies those
rican Sociot{ of Mechanical Engineers (ASME) Boiler and Pressure Vessel
Code Section IIT, Class 1 components that are part of the reactor coolant
pressure boundo;g sICPO). Conformance of these RCPB components with Section 50.55a
of 10 CFR Part s discussed 1n Sectfon 5.2.1.1 of this report. These RCPB
components are dcsignatod in chulltory Guide 1 26 as Quality Group A. Certain
other RCPB components which meet the exclusion requirements of footnote 2 of
the rule are classified Quality Group B 1n accordance with Regulatory Guide 1.26.
The staff review of the quality group classification of pressure-retaining
components of flufd systems important to safety for Comanche Peak Units 1
and 2 was performed 1n accordance with the guidance in SRP sectfon 3.2.2.

FSAR Table 17A<1, in part, fdentifies the naior components in fluld systems

such as pressure vessels, heat exchangers, storage tanks, Yu-ps. piping, and
valves, as well as mechanica) systems such as cranes, refueling platforms, and
other miscellaneous handlin equipment. In addition, the piping and {nstrumenta-
tion diagrams in the FSAR fdentify the classification boundaries of the inter-
connecting piping and valves. The applicant has utilized the American Nuclear
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Based on the review described above, the staff concludes that the applicant
has not met the requirements of GDC 4 roqardin? pipe breaks. The staff wil)
provide the resolution to the open items described above in & supplement to
this report.

3.7 Seismic Design
3.7.1 Seismic Input

The input sofsmic design response spectra (operating=basis earthquake (OBE)
and safe-shutdown earthquake (S5SE)) applied in the design of sefsmic Category I
structures and components were developed from numerous real records, following
the procedures recommended by Newmark, Blume, and Kapur® and conform to the
requirements of Regulatory Guide 1.60, Revision 1, with the excention of those
in the 33-Hz to 50-Hz frequency range, In this range, the vertical response
spectrum of Regulatory Guide 1.60, Revisfon 1, differs from the vertical
response spectrum used by the applicant. Because this deviation only affects
the modes that have low amplification, the effect of this deviation on the
results of the analyses of structures and systems 1s negligible. Similarly,
the method recommended by Newmark and his colleagues for the construction of
vertical response spectra leads to a slight deviation from the Regulatory
Guide 1.60, Revision 1, recommendations for sccelerations corresponding to

3.5 Hz. The magnitude of these differences 1s negligitle.

The horizontal and vertical design response spectra are scaled to the maximum
ground acceleration of 0.12g and 0.08g selected for the S5E. For the OBE, a

scaling factor of 0.5 1s applied to the SSE design spectra. The site design

response spectra are applied at the varfous foundations of sefsmic Category |
structures.

The specific percentage of critica)l damping values used in the sefsmic analysis
of Category I structures, systems, and components s based on materfal, stress
levels, and type of connections of the particular structure or component,

These values are deternined in accordance with the recommendations of Regulatory
Guide 1.61 and those in Newmark's work., The synthetic time history used for

the sefsmic design of Category I structures, systems and components is adjusted
in amplitude and frequency content to obtain response spectra that enveloped

the response spectra specified for the site.

3.7.2 Seismic Structura) System and Subsystem Analyses

The review of the seismic system and subsystem analysis for the plant included
the sefsmic analysis methods for all Category I structures, systems, and
components, in additicn to procedures for modeling, seismic soil-structure
interaction, development of floor response spectra, inclusion of torsional
effects, evaluation of Category I structure overturning, and determination of
composite damping. The review inc’uded design criteria and procedures for
evaluation of interaction of non-Category I structures and piping with Category I

WesTgn Report Spectra for Nuclear Power Plants" presented by N. B. Newmark,
). A Bluwe, and K. K. Kapur, at the ASCE Structural Engineering Meeting,
San Frarcisco, April 1973,
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3.7.2 Seismic Structuyral System and S ibsystem Analyses

FSAR Figures 3. 7B-4]1 through 3.7B8-49, documenting response spectra, were deleted
from the FSAR In the August 16, 1989 submittal, the applicant confirmed that
these spectra were not used for design of any Category I structures. However,

in @ letter dated January 3, 1990, the applicant committed to include sample
base and top level response spectra used for the design of the CPSES Category |
structures in a future FSAR revision (Amendment 78) prior to Unit 1 fuel loading.
This issue 1s considered resolved, contingent on staff verification that the
appropriate FSAR changes are made before Unit 1 fuel luading

The applicant has agreed to revise the FSAR to document that the peaks of the
floor response spectra were widened by 3110 percent rather than by only +10 per-
cent. The applicant will also revise the FSAR to reflect that the effect of the
structural backfiil on the soil spring stiffness values for the service water
intake structure (SWIS) was calculated based on rock and then for soil media,
and that average spring stiffnes: was used. The staff reviewed relevant docu-
ments during the site audit on feplember 6-8, 1989. The results of the para-
metric study performed for the generation of the floor response spectra were
also discussed during the audit The parametric variation of the soil-spring
stiffness had been considered 'n generating the original floor response spectra
The validation study considered the soil-structure interaction by modeling the
soil «long with the foundatior. The CLASS] and FLORA computer programs were
usfd in .his validation process. The parametric variation was not considered
for the nev resp.ase spectra used for validation purposes., However, for the
SWIS and three :xterior storage tanks, new response spectra were developed
considering th: parametric variation. In addition, the staff verified that an
averaye value )f soil=-spring stiffness between rock and soil media was used in
the calculaticis for response spectra for the SWIS. The staff finds these
approaches tc .~ acceptable

The FS5AR did not include a discussion on the method of analysis for Category |
tanks. In the meeting on July 31, 1989, the applicant agreed to revise the FSAR
to provide such a discussion, including information related to the geometry of
tanks at CPSEs The August 16, 1989 submittal provides the information re-
quested by tie staff. This information is also in FSAR Section 3.8.4.1.6. This
information ‘escribes the method of analysis which complies with the provisions
of U.S. Atonic Energy Commission Technical Information Document TID-7024, and is
acceptable to the staff

FSAR Amendmert 68 state¢ that the structural failure of the turbine building is
prevented by internal bracing. During the meeting with the staff on July 31,
1989, the applicant stated that the structural failure of the turbine building
is prevented by the bearing of the mezzanine and operating floor slabs on the
concrete turbine pedestal., The applicant has revised FSAR Section 3.78.2.8 to
reflect the actual support mechanism for the turbine building. During its site
visit on September 6-8, 1989, the staff reviewed the assumptions and methods
used in the development of the loads on the support mechanism for the turbine
building, and concluded that the analysis had been performed correctly. The
staff, therefore, considers this issue to be resolved.

The applicant has revised the FSAR to include missing terms and the definition
of two analysis parameters in Sections 3.7N.2.1.2 and 3.7N.2.1.5. 1s0, since
the power spectral density (PSD) function was not used to characterize the 1nput
motion, FSAR Section 3.7B8.2.1.3 has been revised to delete the term PSD. In

Comanche Peak SSER 22 3=3



