GULF STATES UTILITIES COMPANY

RIVER BEND STATION POST OFFICE BOX 220 ST FRANCISVILLE LOUISIANA 70775

AREA CODE 504 636 60u4 346-865)

May 156 1935
’ b

File No. G9.5, G9.19.2,
G9.20.8

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U. 8. Nuclear Regulatory Cammission
Washington D.C. 20555

Dear Mr. Denton:

River Bend Station Unit 1
Docket No. 50-458

Gulf States Utilities Company (GSU) provides the attached
information in response to Safety FEvaluation Report (SER) Sections
3.10.1 and 3.10.2 and Open Item No. (5).

If additional assistance is required, please contact Mr. Rick J.
King at (504) 635-4813.

Sincerely,
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J. E. Booker
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Engineering, Licensing &
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RBS SER RESPONSE



Seismic

SER Section 3.10.1, page 3-43, Second Paragraph:

FSAR Table 2.10A-1 is to include a summary of seismic qualification
results, and the applicant should camit to a date for carpleting
this table. FSAR Table 3.10B-2 is to include camments on the
seismic test to be performed on Class 1E equipment that has not vyet
been tested. Tables 3.10A-1, 3.10B-1, and 3.10B-2 also should
reference all the important applicable standards that are met in the
qualification process, particularly those referenced in SRP 3.10.

Please refer to revised FSAR Tables 3.10A-1 and 3.10B-1 for a
sutmary of seismic qualification results and for reference to all
the important applicable standards that are met in the seismic
qualification process. FSAR Tables 3.10B-1 and 3.10B-2 have been
consolidated in revised Table 3.10B-1.

SER Section 3.10.1, page 3-43, Third Paragraph

FSAR Table 2.9A-5 is to include a summary of seismic qualification
results, and the applicant should camit to a date for the
campletion of this table. The appiicant also should provide a
summary of seismic qualification results for safety-related
mechanical systems and camponents in FSAR Section 3.9B.

RESPONSE :

A sumary of seismic qualification results was provided in FSAR
Table 3.9A-5 of FSAR Amendment No. 12. A summary of seismic
qualification results for major safety-related mechanical systems
and components is provided in revised FSAR Section 3.9.2.2B.

SER Section 3.10.1, page 3-43, Fourth Paragraph

The FSAR should indicate what operability testing is included
simultaneously with thermal aging, and should discuss fatigue
considerations for a number of actuation cycles.

RESPONSE :

Age effects, including, when appropriate, thermal aging, radiation
aging, vibration and dynamic load aging and mechanical cycling, are
addressed for equipment requiring qualification in accordance with
10CFR50.49. For details, please refer to FSAR Section 3.11 and the
RBS Envirommental Qualification Document (EQD).
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5.

6.

RBS SER Response

A discussion of fatique considerations for equipment subjected to
ic loads is provided in revised FSAR Section 3.9.2.2.1.3B
in FSAR Appendix 6A, Section 6A.17.

SER Section 3.10.1, page 3-43, Fifth Paragraph

Although mounted components are described as qualified to
acceleration levels consistent with those transmitted by their
supporting structures, the applicant is to clarify in the FSAR how
the equipment interaction with the mounting (considering actual
support deflections, etc.) is addressed.

RESPONSE :

Please refer to revised FSAR Section 3.10.3A for a clarification of
how equipment interaction with the mounting is addressed.

SER Section 3.10.1, pg. 3-43, Sixth Paragraph

Although the applicant has committed to follow IEFE 344-1975 and RG
1.100 for BOP ejuipment, the methods of handling aging effects on
the seismic capability of both electrical and mechanical equipment
should be clarified in an FSAR amendment. This amendment also
should describe what additional measures were taken to ensure that
adequate consideration was given to aging, sequential testing, and
upgrading of analytical methods.

RESPONSE:

Aging effects are addressed for equipment requiring qualification in
accordance with 10CFR50.49 as described in FSAR Section 3.11 and the
RBS Environmental Qualification Document (EQD).

SER Section 3.10.1, pg. 3-43, Seventh Paragraph

The applicant should commit (in the FSAR) to establish a maintenance
and surveillance program to maintain equipment in a qualified status
throughout plant life.

RESPONSE :
Please refer to Section 6 of the RBS Enviromnmental Qualification
Document (FOD) for a description of the maintenance and surveillance

program to maintain equipment in a qualified status throughout plant
life.
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RBS SER Response

SER Section 3.10.1, pg. 3-43, Eighth Paragraph

The applicant should amend the FSAR description of the seismic
qualification program and clarify the seismic margin for the

response spectra used, with respect to safety-related
mechanical equipment. Also, although qualification tests for
electrical equipment were performed on cabinets, vertical boards,
and benchboards, the applicant must clarify the methodology used to
qualify multi-cabinet assemblies, particularly those too large to
test.

Rasponse

For a clarification of seismic margin please refer to revised FSAR
Secticns 2.9.2.2.2A and 3.9.2.2.1B. The methodology used to qualify
multi-cabinet assemblies, particularly those too large to test is
clarified in revised FSAR Sections 3.10.2.1A and 3.10.3.1.1B.

SER Section 3.10.1, page 3-43, Ninth Paragraph

The FSAR description of testing of equipment to frequencies up to 33
Hz must include higher frequencies. The FSAR should be amended to
clarify what additional safety-related mechanical equipment may
experience high frequencies from hydrodynamic loads and describe how
qualification tests and analyses include the envelope of input

motion produced by hydrodynamic loads.

Response

The qualification of equipment to frequencies higher than 33 Hz is
addressed in revised FSAR (Amendment 12) Sections 3.9.2.2A,
3.9.2.3A, and 3.10A and in revised FSAR Sections 3.9.2.2B, 3.9.3.2B
and 3,10B.

SER Section 3.10.1, pages 3-43 and 3-44, Tenth Paragraph

In accordance with RG 1.100, where static coefficient analysis is
used to verify the seismic adequacy of seismic Category I

camponents, equipment, and supports, the applicant must clarify the
RRS values and justify the use of the static coefficient.

Response:

pPlease refer to FSAR Section 3.7.3.5A and revised Section 3.7.3.5B
for a discussion of the use of static coefficient analysis.




1.

2.

RBS SER Response

Pump and Valve
SER Section 3.10.2, page 3-44; Item No. 1

The FSAR must clearly state the extent to which draft standards
ANSI/ASME ONPE-1 (NS51.1), QNPE-2 (N551.2), QNPE-3 (N551.3), ONPE-4
(N555.4) , and N41.6 and issued ANSI/ASME B.16.41 are used. 1In
addition, the FSAR must also indicate the applicant's position with

respect to RG 1.148,

Response

ANSI/ASME Standards QNPE-1 through QNPE-4 are not yet issued. Since
formal drafts are not publicly available formal positions on these
standards have not been established.

Draft Standard N41.6 was issued as IEEE Standard 382-1980. RBS
equipment generally meets the requirements of IEEE Standards
382-1972, 323-1974, and 344-1975. However, the qualification of
some recently testedequipmtalaomuuweremnmuotm
Standard 382-1980.

A comparison of the guidelines of ANSI/ASME Standard Bl16.41 against
the RBS requirements for two examples (BOP and NSSS) of motor
operated valve specifications is attached.

The RBS position with respect to RG 1.148 is provided .

SER Section 3.10.2, pg. 3-44 and 3-45, Item No. 2

Operability of extended structure valves was determined from static
load tests (based on SSE accelerations) on the actuator and yoke of
valve under pressure. The FSAR should clearly present the
justification for excluding the effects of other loads (dynamic
loads), envirormental conditions (temperature and flow), and
duration in the operability tests.

Response

The demonstration of operability for active valves with extended

structures is accomplished by a cambination of analyses and tests,

among them, for same valves, static deflection tests on the

valve/actuator assembly. For a description of the pump and valve

:F:nbiuty program please refer to revised FSAR Sections 3.9.3.2A
3.9.3.2B.
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6.

RBS SER Response

SER Section 3.10.2, page 3-45, Item No, 3

The discussion of testing in the operational condition is limited
with regard to several camponents. The FSAR should address the
assesament of degraded condtions and how testing was tailored to
meet the requirement of SRP 3.10.II.1.a(2).

Response

Revised FSAR Sections 3.9.3.2A and 3.9.3.2B clarify that equipment
is tested in the operational condition, where practical. Degraded
flow conditions resulting fram debris in the suppression pool are
not expectad to affect the operability of safety systems since the
suction line openings are raised above the suppression pool floor
and are equipped with strainers.

SER Section 3.10.2, page 3-45, Item No. 4

The applicant should amend the existing FSAR tables of pumps and
valves to include the standards used and the methods (analysis,
test, or cambination) used for qualification. As an alternate, a
separate table may be provided that lists equipment types and the
above information. For example, FSAR Table 3.9-10 does not
reference all the important applicable standards.

Response

A description of the standards and methods used for qualification is
provided in FSAR (Amendment 12) Table 3.9A-5 and in revised FSAR
Tables 3.9B-3a and 3.9B-3b.

SER Section 3.10.2, page 3-45, Item No. 5

In many cases, the motor of an assembly was independently qualified
and the pump separately qualified for operation, using the inputs at
the mounting. The FSAR must provide further justification
describing how an acceptable qualification of the assembly was
determined, considering simultaneous dynamic interactions between
the pump, motor, and pedestal/mounting structure.

Response

Please refer to revised FSAR Sections 3.9.3.2.1A and 3.9.3.2B for a
description of how qualification of the assembly was determined.

SER Section 3.10.2, page 3-45, Ttem No. 6

Although the FSAR addresses aging and the sequence of environmental
conditions on the qualification process, it should clarify how these

Page 5 of 7




RBS SER Response

findings will be reflected in the maintenance and surveillance
program. The FSAR should be amended to include the criteria for the
maintenance program as it relates to ecquipment qualification test
and analysis results.

Response

Please refer to Section 6 of the RBS Envirommental Qualification
Document (BEQD) for a description of the maintenance and surveillance
program to maintain equipment in a qualified status throughout plant
life.

SER Section 3.10.2, page 3-45, Item No. 7

The FSAR discussion on qualification by static analysis of valves
with natural frequencies in excess of 33 Hz does not address or
reference the impact of hydrodynamic load frequencies. The FSAR
should identify what valves will be subjected to higher frequencies
than 32 Hz (from hydrodynamic loads) and discuss the impact of these
dynamic loads on their qualification and performance.

Response

The qualification of pumps and valves that are subjected to
hydrodynamic loads is addressed in FSAR (Amendment 12) Section
3.9.3.2A and in revised FSAR Section 3.9.3.2B.

SER Section 3.10.2, page 3-45, Item No. 8

The standby liquid control valve actuator is qualified to IEEE
383-1972. The NRC requirements in the areas of aging, vibration,
and seismic test methods exceed the requirements of IEEE 383-1972.
Thus, the FSAR should be amended to include the additional
guidelines used for qualification or provide justification for the
limited consideration of these areas of concern.

Response

The qualification of the standby liquid control valve actuator has
been upgraded to meet the requirements of IEEE Standard 382-1980.
Please refer to revised FSAR Section 3.9.3.2.4.1.3B.

SER Section 3.10.2, page 3-45, Item No. 9

The staff review of the PaIDs indicates that all active simple check
valves were omitted fram FSAR Table 3.9.A-11 and other valves were
amitted from either Table 3.9A-11 or 3.9B-3. The FSAR should be
amended to include all active valves and the relevant information.
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11.

RBS SER Response

Response

FSAR (Amendment 12) Table 3.9A-11 and revised FSAR Table 3.9B-3b
list all active valves. However, active simple check valves are not
listed since they are qualified as part of the piping analysis.
Please refer to revised FSAR Section 3.9.3.2.2A for a description of
the generic testing criteria for qualifying check valves.

SER Section 3.10.2, page 3-45, Item No. 10

The criteria used to determine what auxiliary active safety-related
equipment is included in the FSAR tables of active equipment should
be described in an amendment to the FSAR. For example, the
applicant should clarify why active valves on the diesel air
starting system are excluded.

Response

Pumps and valves described as active per the definitions provided in
FSAR Sections 3.9.3.2A and 3.9.3.2B are listed in FSAR (Amendment
12) Tables 3.9A-10, 3.9A-11 and in revised FSAR Tables 3.9B-3a and
3.9B-3b. Active pumps and valves that are appurtenances of an
assembly and are not individually identifiable by a mark number are
not listed. Instead, the assembly is listed in FSAR Tables 3.9A-5,
3.10A-1 or 3.9B-11. These criteria are reflected in revised FSAR
Sections 3.9.3.2A and 3.9.3.2B.

SER Section 3.10.2, page 3-45, Item No. 11

The applicant should amend the FSAR to include the generic testing
criteria for qualifying check valves for service conditions, and to
address considerations of load conditions (end loads, vibrations,
seismic, and reverse flow) and enviromnmental conditions (thermal and
radiation aging of sensitive materials and their impact on valve
function and valve leakage.

Response

Please refer to revised FSAR Section 3.9.3.2.2A for a description of
the generic testing criteria for qualifying check valves. The
effect of environmental conditions and their impact on valve
function and valve leakage is addressed as part of the Mechanical
Envirommental Qualification (MEQ) program. Please refer to Section
4 of the RBS Envirommental Qualification Document (EQD).
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RBS SER RESPONSE

Attachment

Campliance with ANSI/ASME Standard B16.4'-1983,
Functional Qualification Requirements for Power Operated
Active Valve Assemblies for Nuclear Power Plants

The qualification program for power operated active valve assemblies
generally camplies with ANSI/ASME Standard B16.41-1983, with the
following clarifications.

Valive Leakage Test

The valve hydrostatic seat test is done in accordance with MSS-SP-61
»Manufacturer's Standardization Society of the Valve and Fittings
Industry, Standard Practices for Hydrostatic Testing." Pneumatic seat
tests are done in accordance with ASME Section V, Article 10, Paragraph
T-1040.

Cold Cycle Test

No exceptions.,
Hot Cycle Test

Not performed (not required by specification)

Pipe Reaction End Loading Qualification Test

Adequacy of the valve body is demonstrated through the piping analysis.
low stresses in the valve body preclude the possibility of significant
distortion and, therefore, the possibility of binding of internal
camponents. Based on this consideration, addition of pipe end loads are
not necessary. For valves where the stresses in the valve body could be
significant, the pipirg end loads are imposed during the qualification
tests. Examples include solenoid valves and air operaced control
valves,

Exploratory Vibration Test & Seismic Loading Test

Do not comply. However, the fundamental frequency of the valve
assemblies are determined analytically and active valve assemblies are
subjected to static deflection tests to demonstrate operability.

Flow Interuption Capability Test

Do not camply; however, valve closure against substantial flow is
demonstrated analytically for the purge and vent butterfly valves.

Endurance Test

Not performed (not required by specification).
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Notation of Revisions:

--- indicates deletions
____ indicates additions
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Revise RBS FSik Lahl

AN

"Regulatory Cuide i# itarch 1781)
uncticnal Specification for Activ Valve Assemb
Systems Important to Safety in Nuc.ear Power

Project Position = RBS dres not conform explicitly with all o

the requirements of tnis yagulatory guide, since the cuide was
irsuad after RBS valve purchase orders were placed.

However, same of the requirements of the guide ar~ addressed in
the specifications for active valve assemblies.

The valve oprrability program outlined in Section 3.9.3.2\ and
3.9.3.25 provides the data necessary to demonstiate valve
t
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3. dad 1N

Revise RBS FSAR Section
Criteria," 3rd paragreph,
follows:

"Seismic qualification of equipment it
the four methods discussed in Section :
used to demonstrate structural integrity of
The acceptance criteria and margins of safety

accompl

S
S - T n
J

- e e A

ished by
Analysis

the equipment.

for mechanical

equipment qualified by analysis or test are in accordance with

Section 3.9.2.2.2A. Where the equipment 1s
active, additional deflection analysis and/
performed. Details of qualification methods
equipment are contained in Table 3.9A-5."

classified

or testing

for specific




Revise RBS FSAR Section 3.9.2.2.2A "Acceptance Criteria," 1st
paragraph, page 3.9A-11, as follows:

"The acceptance criteria used are as follows:

) Tests, when used, demonstrate that the component
performs its required safety function during and
after the test, The test response spectrum (TRS)
generally envelops the applicable frequency range of
the required response spectrum (RRS) with the
suggested margin in accordance with IEEE Standard
323-1974. Where the TRS does not envelop the RRS
with the suggested margins of IEEE Standard 323-1974
a justification is provided."




+9: 3.2

Revise RBS F¢ ection 9.3.2A "Pump
Assurance,"

"This section provides the operability assurance programs for
pumps and valves affected by seismic loads. The operability
assurance programs for umps and valves affected by th
suppression pool i ]
Appendix 6A, subsection

il

ocads are provided in

Pumps and valves 1inste : 1 Seismic Category I piping
systems are designed in accordance with the requirements of
ASME Section 1III, Subsections NB, NC and ND., Tables 3.9A-10
and 3.9A-11 list the active pumps and valves, respectively.y
in Seismie Cakegery i aysetems whese operations +8 requived
erbher €6 ensnre safe shuedewn or e mitigate the consequences
ef an aeexdent eor transient eondition: Inackive pumps and
vatves are designed for the leading ecombinatieonas ef Seetieon
3r973x3-2A and fer the setress iimies in Pable 3:5A-9: Active
pumps and valves that are appurtenances of an assembly and are

not individually identifiable by a mark number are not listed.

Instead, the assembly is listed in FSAR Tables 3.9A-5 and

3.10A-1. in Ve

C
i

Vatves without significant extended sernetures are econsideresd
seramiealty adequate as a resutt of piping sersmie adeguaey
49ee ASBME 6Seetiorn Iii; Paragraph NB-3524): Fer vaives with
operaters having signiéfreantiy extended seructures; whieh are
essential £for mairntaining pressure integrity; anatyeis is
based upen stakie forees resunibing £rem equivaient seismie
aceclerations ackting at the eenter of gravity of the operaters
Fer Laetivel vaives; eperabiiity i+a eheeked by performing a
statre defieection teser A statie iead {equivaient to that
preduced by GS5F eonditions)y 28 appited at the operater
eentroid; with simuietancons eperation of the pressuriged vaive
during and afeer the etk

Active components are those whose operabilit relied upon
to perform a safety function such as s » shutdown of the
reactor or mitigation of the consequences of postulated pipe

break in the RCPB.

Nonactive components are those whose operability (e.g., valve
opening or closure, pump cper on or trip) is not relied upon
to perform the system function during the transients or events

considered in the respective ] condition category.

Safety~-related alves > ( 111if d v testing and analysis,
aind safety-rel d @ ve pur y analysis with appropriate
limi content of these programs
"
.




3.9.3.2.1A

Revise RBS FSAR Section 3.9.3.2.1A "Pump Operability Program,"
last paragraph, page 3.9A-19, as follows:

"Po eompiete the seiomie quatifieation preecedures; Seismic
analysis of the assembly, i.e. pump, mctor, and the supporting
structure, was performed to assure pump operability and
acceptable gualification of the entire assembly.
Additionally, the pump motor is independently qualified for
operation during the maximum seismic event."

Revise RBS FSAR Section 3.9.3.2.1A "Pump Operability Program,"
last sentence, page 3.9A-20 as follows:

"Results of analyses and tests are included in Table 3.9A-%6
S. "



3.9.3.2.2A

Revise RBS FSAR Section 3.9.3.2.2A "Valve Operability
Program," as follows:

"Safety-related active valves muse¢ are required to perform
their mechanical motion during and after the course of en
a postulated accident. Assurance must be supplied that these
valves can operate during and after a seismic event.
Qualification tests accompanied by analyses are conducted for
all active valves.

Valves without significant extended structures are considered
seismically adequate as a result of piping seismic adequacy
(see ASME Section 111, Paragraph NB-3524). For valves with
operators having significantly extended structures, which are
essential for maintainin ressure integrit analysis is
based upon static forces resultin from equivalent seismic
gpceIerations acting at the center of gravity of the operator.
For "active" valves, operability is checked by performing a
static deflection test. A static load (equivalent to that
produced by SSE conditions) 1is applied at the operator
centroid, with simultaneous operation of the pressurized valve
during and after the test.

The safety related valves are subjected to a series of tests
prior to service and during the plant life. Prior to
installation, the following tests are performed: shell
hydrostatic test to ASME Section III requirements, main seat
leakage tests, disc hydrostatic test, functional tests to
verify that the valve opens and closes within the specified
time 1limits when subjected to the design differential
pressure, and operability qualification of motor operators for
the environmental conditions over the installed 1life (i.e.,
aging, radiation, accident environment simulation, etc.)
according to IEEE 323-1974 and IEEE 382-1972. Cold hydro
qualification tests, hot functional gqualification tests,
periodic inservice inspections, and periodic inservice
operation are performed &m sitw to verify and assure the
functional ability of the valve. Yhe vaives are designed
using either the skress analyses or the requirements of ASME
Seetion $ii; depending on vailve sizer On aii aetive vaivesy
an. An analysis of the extended structure is also performed
for static eguivalent seismic SSE loads. The maximum stress
limits allowed in these analyses assure the maintenance of
structural integrity. The limits used for Class 2 and 3
active valves are shown in Table 3.9A-9.

In addition to these tests and analyses, representative valves
of each design type, pressure, and size group are tested for
verification of operability during a simulated seismic event,
by demonstrating operational capabilities within the specified
limits. The prepesed testing procedures are described below.




The valve is mounted in a manner ¢hat represents which
conservatively represents the actual valve installation. The
valve assembly includes the operator and all appurtenances
normally attached to the valve in service. The operability of
the valve during am 888 the faulted condition is demonstrated
by satisfying the forlewing eriter:a as follows:

E 33 A3} ¢the aetive vaives are reguired ¢eo have a
fundamental naturat frecqueney that s greater thar 33
Her This i9 shewn by suitable test er anaitysisc

1.2+ The actuator and yoke of the valve system are
statically loaded by an amount equal to that
determined from an analysis as representing B86R
faulted accelerations applied at the center of
gravity of the operator about the weaker axis of the
yoke, The design pressure of the valve is
simultaneously applied to the valve during the static
deflection tests.

2.37 The valve is then operated while in the deflected
position, i.e., from the normal operating mode to the
faulted operating mode. The valve is required to
perform its safety-related function within the
specified operating time limits.

3.47 Electric motor operators and other electrical
appurtenances necessary for operation are qualified
in accordance with IEEE Standards 323-1974, anéd ¥BEE
344-1975, and 382-1972.

4., Nonmetallic components of valves that are located in
a harsh jgpvgronment are walified under the
Mechanical Environmental Qualification program in
accordance with Section 4 of the RBS Environmental

Qualification Document.

The acceleratiors used for the valve qualification are 3.0 g
horizontal and 3.0 g vertical. The piping design maintains
the motor operator accelerations to these levels with an
adequate margin of safety.

Adeggacx of the valve body is demonstrated throu%h piping
analysis. Low stresses n the valve body preclude the
ssibility of significant distortion, and therefore the
PossISIIIty of SInain of internal components. Based on this
consideration, pipe end loads need not be simulated during the
operability tests.

For valves where the stresses in the valve bod could be
gi%nlficant, e.g. solenoid valves and air-operated control
valves, the piping end loads are imposed during the
operability tests.




For

selected active valve categories specific qualification

r

rams are conducted to demonstrate operability. The method

of qualification for these valves is detailed below:

A.

|=

Butterfly Valves

The Containment and Drywell Vent/Purge Isclation Valves
are evaluated for operaE1Iity during a postulated accident

by both analyses and testing.

1. The valve assembly is analytically evaluated and
shown to perform its safety function, i.e., to close
within the required time. The analysis of the valve
combines seismic, hydrodynamic, operating and LOCA
loads.

2. The valve assembly is statically loaded to an amount
equal in magnitude to the dynamic force applied at
the actuator C.G. The design pressure of the valve
is simultaneously applied and the valve 1is operated
while in the deflected position.

Electrical appurtenances (limit switches and solenoid
operated valves) are qualified in accordance with the
requirements of 1EEE gtanaaras 323-1074 and 344-1075.

In addition, assurance of operability is demonstrated
y the following tests:

Iu
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in-shop shell hydrostatic tests

cold cyclic tests

seat leakage tests
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pre/post installation function tests.

Check Valves

Check valves are characteristically simple in design, and
their operation is not affected by seismic accelerations
or the applied nozzle loads. Check valve design 1is
compact, and there are no extended structures or masses
whose motion could cause distortions or restrict operation
of the valve. The nozzle loads due to the maximum dynamic
excitation do not affect the functional ability of the
valve since the valve disc is designed to be isolated from
the casin wall., The clearance supplied by the design
around the disc prevents the disc from becomin bound or
restrIctga due Eo any casing distortions caused by nozzle
Toads. Therefore, the design of these valves is such that

when the structural integrity of the valve is assured,
using standard design or analysis methods, the ability of




the valve to operate is assured by the design features.
In addition to these design considerations, the valves are
also subjected to the following tests and analysis:

1. Stress analysis, including the faulted loads and disc
impact loads

2. In-shop hydrostatic test
3. In-shop seat leakage test
4. Periodic in situ valve exercising and inspection to

assure the functional ability of the valve.

For the feedwater check valves, the operability following a

ostulated feedwater line break is also demonstrated. The
maximum disc impact velocity and the pressure differential
across the disc are determined. A stress analysis of the

valve, which considers the impact and the seismic inertia
Joads, demonstrates the valve's adequacy.

Fhe abeve testing pregram appiies oniy te vaives with extended
struetures irer; the meoter operater: Festing s conducted on
a representative number of vaives frem ecach of the primary
safeey-reiared design types {ergr; meter-eperated gate vaivels
Seleeted vaive aiszes are quaiified by ¢the tests and the
resuits used ko gualify that group of vaives whiech the teseed
vaive representsr Geress and defermatien anatyses are used €8
suppert the interpoistions

The basic criteria used in selecting the representative valve
for qualification testing is based on an evaluation of the
following parameters:

1. Valve assembly weight
2. vValve size, type, and pressure ratings
3. Valve actuator type and performance characteristics

4. Mounting arrangement of the valve and its
appurtenances.

The methodology utilized in assessing the degree of similarity
and evaluating the differences generall follows egenerieaiiy
the guidelines of ANSI/ASME Standard Bl16.41, drafe ANGE
Seandard N278:2+4 Functional Qualification Requirements for
Power Operated 6afety-Reiated Active Valve Assemblies for
Nuclear Power Plants.

Vaives that are safety-related but have ne extended seruneturey
sueh as eheek vaives and SRVe; are considered separatelys



Cheek vaives are echaracteristieatiy simple in design; and
their eperation i+s not affected by seismie aceceterations oF
the appiied nespie leads: Cheek vaive design is eompace; and
there ave ne extended atructures or masses whese motion ecounid
ecanse distereions or restriet operation of the vaiver Fhe
meppie leads due te maximum seismie exeitation de net affeect
ehe funetionat ability of the vaive simee the vaive dise s
desiqned te be iseoiated frem the casing watis Fhe etrearanee
suppiied by the design areund the dise preventes the dise from
pecoming bound or resericted due ¢€o any easing distortions
eansed by negzie ieads: Fherefores; the design eof these vaives
s sueh that whem the structura: integrity of the valve is
assured; using seandard design eor anaiys:s methedsy; the
abitity of the vaive te eoperate +s assured by ¢he desiegn
feabturess Iin addition ¢o these design eonsiderations; the
vaives are alse subjected te the follewing tests and aratyaies

9
“

Stress amalysis; imneluding the BGE reads

27 *n-shep hydrestatie tese

3: 3¥n-shep seat ieakage test
4+~ Periedie in sitn vailve exereising and inspeetion ¢o

assure the functional abiiity of the vaiver

Using the methods described, all the safety-related valves in
the system are qualified for operability during a seismie the
faulted event. These methods conservatively simulate the
sessmie faulted event and ensure that the active valves can
per form their safety-related function when neeessary

reguired."




3.9.2.2B

Revise RBS FSAR Section 3.9.2.2B "Seismic Qualification of
Safety-Related Mechanical Equipment," as follows:

"3,9,2.2B Seismic and Hydrodynamic Qualification of Safety-
Related Mechanical Equipment

This subsection describes the eriteria €feor dynamic, i.e.
seismic, and where applicable, hydrodynamic, qualification of
safety-related floor-mounted, pipe-mounted and fuel handling
mechanical equipment, amd the quaiification testing andfer
araiysis appiieabie to +his piant feor aii ef the maser
eompenents or a coemponent-by-cempenent basits: In some cases,
a module or assembly consisting of mechanical and electrical
equipment is qualified as a unit, for example, ECCS pumps.
These modules are generally discussed in this paragraeph
Section rather than in Sections 3.10B and 3.11. Seramie
Operability qualification of active pumps and valves testing
is aise discussed in Section 3.9.3.2B. Eieetrieal supperting
equipment suech as eontro: eoenseies; eabinets; and paneis whieh
are paret of the NGS5 are diseussed in Seetion 3:16B:"




3.9.2.2.1B

Revise RBS FSAR Section 3.9.2.2.,1B "Tests and Analysis
Criteria and Methods," as follows:

"The ability of equipment to perform its Seismie €ategory ¥
safety function during and after the exposure to dynamic loads
an earthquake is demonstrated by tests and/or analysis.
Selection of testing, analysis, or a combination of the two is
determined by the type, size, shape, and complexity of the
equipment being considered. When Where practical, the Sexsmie
Categery i eperatiens are performed simulitaneeusiy with
vibratery equipment operability is established by testing.
Where +his +8 met practseat; Otherwise, the operation and/or
loads are simulated by mathematical analysis and applied in
addition to physical tests.

Equipment which is largey and/or can be represented by a frame
type structure simpie; andier consumes iarge amounts of peower
is usually qualified by analysis er setatie bend test to show
that the loads, stresses, and deflections are 1less than the
allowable maximum., Analysis and/or statie bend testing are ts
atse used to show that there are no maturai érequeneies beiow
33 He er 66 He +f ethe equipment is affected by hydrodynamie
‘teadss equipment resonances within the frequency range of
interest (generallx 1 to 33 Hz for equipment subjected to
seismic loads only, an to Hz for equipment subjecte to
seismic and hydrodynamic loads). I1f & natural Erequeney lower

uipment resonances are discovered within the applicable
%reqpency range ¢ham 33 He er 66 He &¢ the eanpnene'T;
atfected by hydredynamie iloads +8 diseovered; dynamic tests
may be conducted and, in conjunction with mathematical

analysis, used to verify operability and structural integrity
at under the required seismie input eonditieons dynamic loads.

When the equipment is qualified by dynamic test, the response
spectrum ey eime histery ef the atetachment peint method is
~enera11§ used in determining input motion. Testing is
performed on prototypes of e?uigment and is supported b§
analysis to emonstrate similarity between the prototype an

equipment installed at RBS.

Natural frequency may be determined by running a continuous
sweep frequency search using a sinusocidal steady state input
of low magnitude. Setamie eonditions Dynamic loads are
simulated by testing using random vibration input or single
frequency input {within equipment eapabiiiey) at frequencies
throughout the applicable range 33 He eor 68 He £ ¢he
equipment s affecte y hAydredymamie ieads., Whichever method
ie used, the equipment response imput metiem during testing
envelopes the actual equipment response ¢mpue meeien expected

during dynamic loading earthequake conditions. The TRS, where
applicable, generally envelops the applicable frequency range




of the RRS with marg%ns greater than 10%. If poke-throughs
occur they are justified on a case by case basis.

The equipment being dynamic<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>