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,

/O.ZM»

J. E. Booker

Manager -

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
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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

£
.

o’

in-shop shell hydrostatic tests

cold cyclic tests

seat leakage tests

e 10 o v
Lo O A

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 dynamically tested is mounted in en a
way that fixeure whieh simulates the actual +ntended serviee
mounting and causes no dynamic coupling to the equipment.
Equipment mounted on intermediate structures is ualified to
tae acceleration levels at the mountIng Tocation which takes

nto account the transmiss ty of the supporting structure.

Baquipment having an extended serueturey suweh as a vaive
eperater; +s anatyred by appiying statie equivalent seismie
S5B ieads at the center of gravity of the extended seruneturers
in eases where the equipment seructurai ecompiexity makes
mathematieat anaiysis impractieai; a seatie bend tese is  used
te determine spring eonstant and eperationai eapabiiity at
maximum eguivailent seismie lead eonditions:”




3.9.2.2.1.1B

Revise RBS FSAR Section 3.,9.2.2.1.1B Random Vibration Input,"
as follows:

"3.9.2.2.1.1B Ranmdem Vibration Input

%Xnamic tests are generally erformed using random multi-
requency vibration input, en randem vibrakieon IRpue 18
used; the actna: tnput metion enveiepes the appropriate £ieer
tApue metien at the individuai medes: However, single
frequency input such as sine waves can be used provided one of
the following conditions is met:

1. The eharacsteriseies of ¢the regquired device input
motion are is dominated by one frequency.

3. The antieipated device is rigid, or its response ef
the equépment is adequately represented by one mode.

3v Fhe 4npuet has sufficient intensiey and duratien ke
exette ati medes to the required magnitude; suech that

the testing respense speetra enveieope the
eorrespending respense speetra of the individuai
medeac i

3. The device can be characterized as passive, in which

case its safety function is satisfied by maintaining
structural integrity.

4. The device is tested to a sufficiently high
acceleration level to excite all modes over t%e
frequency range of interest,"




3.9.2.2.1.23

Revise RBS FSAR Section 3.9.2.2.1.2B "Application of Input
Motion," as follows:

"When dynamic tests are performed, the input motion is applied
to one vertical and one horizontal axis simultaneously.
However, if the equipment response along the vertical
direction is not sensitive to the vibratory motion along the
horizontal direction, and vice versa, then the input motion
may be &s applied to one direction at a at time. 1In the case
of single frequency input, the time phasing of the inputs in
the vertical and horizontal directions are such that a purely
rectilinear resultant input is avoided."



3.9.2.2.1.38

Delete RBS FSAR Section 3.9.2.2.1.3B "Fixture Design."

Add RBS FSAR Section 3.9.2.2.1.3B "Hydrodynamic Fatigue," as
follows:

"3,9,2.2.1.3B Hydrodynamic Fatigue

A number of NSSS components are mounted inside the River Bend
Station reactor building, and are subjected to hydrodynamic
loads. One of the possible hydrodynamic loads (i.e., loads
due to SRV actuation) is predicted to occur sufficiently often
that fatique effects might possibly develop over the projected
40 yvear life of the plant.

In order to assess whether such fatigue effects could
significantly degrade the NSSS components to a point where
performance of their safety-related functions might be
impaired, a representative sample of the NSSS components was
evaluated in depth, This sample included a valve, a pump, an
electric motor, and a level switch. The evaluation methods
used included both test and analysis of sufficient duration to
simulate 40 years of in-service application.

The tested components were subjected to test response spectra
which enveloped the required response spectra due to
hydrodynamic loads resultin from SRV actuation. The test
durations were of sufficient gen th to simulate the number of
SRV actuations expected during 40 years of plant operation.

The fatique testing preceded testing for the five upset events
and one faulted event. In all cases, the components were
demonstrated to be able to perform their safety function

within predetermined acceptance criteria during and after all
fatigue, upset and faulted testing.

Fatigue usage calculations were erformed on the analyzed
components. Stress reversals o sufficient magnitude and
number were selected to simulate the number of SRV actuations
expected during 40 vyears of plant operation. 1In all cases,
conservative calculations predicted usage factors considerably
less than 1.0 for all critical elements.

Based on the work summarized above, it has been concluded that
fatigue due to hvdrodynamic loads resulting from SRV actuation
does not constitute a safety concern for Ng§§ equipment at the
River Bend Station."




3.9.2.2.1.4B

Delete RBS FSAR Section 3.9.2.2.1.4B "Prototype Testing."



3.9.2.2.28

Revise RBS FSAR Section 3.9.2.2.2B "Seismic Qualification of
Specific NSSS Mechanical Components," as follows:

"3.9,2.2.2B Dynomic 6eismie Qualification of Specific NSSS
Mechanical Components

The following sections discuss the dynamic testing er
anatyeieat qualification of major NSSS components equipmene,
A listing of seismic Category I equipment, with the exception
of active pumps and valves fs provIEed in Table 3.9B-11. The
operability gualification of pumps and valves is described in

Section 3.9.3.2B. Seismie quaiifieation 8 ailse deseribed in
Seetions 370737487 379:3+73iBy; and 3:9:3:2B:"

L%



3.9.2.2.2.1B

Delete RBS FSAR Section 3.9.2.2.2.1B "Jet Pumps."”



3.9.2.2.2.18

Add RBS FSAR Section 3.9.2.2.2.1B "HPCS Diesel Generator," as
follows:

"3,9.2.2,2.1B HPCS Diesel Generator

Thc high pressure core spray diesel generator is qualified by

u
e rately cn gned to cause max mum englno vibraigon.

Devices on the engine which experience vibration levels
g;oaier than ex c%ca under selsmic Tus normal -EarEug
procedures are guaf!f!ia by this technigue.

not ualified b the first phase are then

an seismically qua e n__the
-la active evices mounted on e

[fied by test,

Active devices

.E'rlzf;;%m" 0 qusli¥ied By elther of




3.9.2.2.2.2B

Delete RBS FSAR Section 3.9.2.2.2.2B "CRD and CRD Housing."




3.9.2.2.2.3B

Delete RBS FSAR Section 3.9.2.2.2.3B "Core Support (Fuel
Support and CR Guide Tube)."



3.9.2.2.2.4B

Revise RBS FSAR Section 3.9.2.2.2.4B "Hydraulic Control Unit
(HCU) ," as follows:

"Phe HEH was analyzed for the G568 fauited eondition; using the
methed of LUSum of Abseiute Values of the Medai heads:!

are located in the reactor buildin and are

The HCU's g9
su ]ecte to both selsmic an xdro ynamic loads. A comp ete

HCU asse y was qua e y multi-axis/multi-frequency

testing in the frequency range from 1 to 100 Hz. The required

safetz functIon, i.e. to ae-energize and initiate reactor

scram was_successfully emonstrate uring testing. As the

result of fatigue failure resulting from the over
a ‘%Ied h

conservativel drodynamic loads, during testing, the
HCU's are quaTEEIea for a limited 1life. Maintenance and
survelillance procedures are being implemented to ensure that
the HCU's wIEI not be operated beyond the expiration of their

qualified life without refurbishment.




3.9.2.2.2.5B

Delete RBS FSAR Section 3.9.2.2.2.5B "Fuel Assembly (Including
Channels)."



3.9.2.2.2.6B

Revise RBS FSAR Section 3.9.2.2.2.6B "Recirculation Pump and
Motor Assembly," as follows:

"The recirculation pump and motor assembly is located inside
the reactor EuIIHEng; and is classified as a passive, safety
related component.

The recirculation pump, including its appurtenances and
supports, individually and as an assembly, is designed to
withstand accelerations the seismie forees of 4.5g horizontal
and 3.0g9 vertical as éotiewss., This compares to the

calculated RBS required accelerations o?’O.’?g horizontal and
0.5 vertical. Details of the qualification are as follows:

3 The flooded pump, motor, and recirculation system

¥iging assembly is analyzed as a system., évee bedy

e system is supported by constant support hangers

Trom the brackets on the motor mounted stand member,

with hydraulic snubbers attached to brackets on the

pump case and the top of the motor frame.

Calculations using a finite-element model of the RBS
system determined the natural frequencies mode

response " € maximum
acceleration values are less than the RBS design
values. Naturai frequencies are greater tham 33 Hey
as determined by analysisr therefore; an eqrivaient
starie toad method of seismie analysis is useds

2. Primary stresses due t5 horizontal and vertical
dynamic seiamie forces are considered to act
sfnuIEaneoully and therefore added algebraically.
Horizontal and vertical dynamic setésmie forces are
applied to mass centers, and equIIbrium reactions are
determined for motor and pump brackets.

3. Load, shear, and moment diagrams are were constructed
using design valves in excess of calculated te seaiey
ueime Tive luads, dead loads, and calculated snubber
reactions. Combined bending, tension, and shear
stresses were are determined for each major motor
flange bolting and pump case.

4. The maximum combined tensile stress in the cover
bolting is was caiculated including tensile stress
from design pressure,

5. The brackets on the pump case, were designed to
withstand loads resulting from the building dynamic
setamse response,



6+

Anaiyses have beem compicted whieh demonstrate that
the naturait frequency of the assembied pump and moter

strneture under setsmie loading +s gqreater than 33
eyeies per second:”



3.9.2.2,2.78

Revise RBS FSAR Section 3.9,2.2.2.7B "ECCS Pump and Motor
Assembly," as follows:

“There are five ECCS pumps, one LPCS, one HPCS, and three RHR
8, Al
ani are not

A prototype ECCS pump motor has been d namicall setemienl iy
qualified via a combination of ltatic anaIy.*c and dynamic
testing. The eempiete motor assembly has been d*nam cally
setsmbéentiy qualified by multiaxili multifrgguoncx ven dymamse
testing, in accordance wit tandar y =1975. The
qualification test program included demonstration of startup

and shutdown capabilities, as well as no load operability
during dynamic setsmée loading conditions,

For static analysis, the seismic forces of each component or
assembly are obtained by concentrating its mass at the center
of mass of the component or assembly and multiplying by the
seismic acceleration (earthquake coefficient). The magnitude
of the Rng specific earthquake coefficients is ,430g -%-
vertical an . g -=%-- horizontal com ared to an equ ent
capability of 2, vertical and 2,1 Eorf:onin!. {oxmnpe
meunesng

The qualification of the pump motor assemblytes as a unite
while operating under faulted 868 conditions was provided by
analx.és. in the farm of A starie earthaquake-acecieration
analysts sinee the naturat frequeney t8 above 33 Her Hnder
this erttertony the units were constdered to be suppoarted as
destaned and  manémum  spectfied vereieatr and horsrontad
aecelerations being coanstantiy appited simuitancousiy 4n  the
worsb-sane eombination and the resuits of the analysis
tndbente that the pump &8 capabie of sustatning the above
tendings witheut overstressing the pump eompoanentsy A
three~dimensional finite element model
its s t was develo an nam|
icnggnlc spectrum analysis me . e result of the analyses
emons e stresses at all critical locations are
nding allowable values when the
4

ect to the applicable static and
- esta she
[cal Tocation

¢ cr
[egs than the corresponding aliowables."

Delete footnote:

sinfarmation te be pravided upen ecompietion of new ieads
proqram:”



ped 1, ‘ i ! rmed by analysis,
Phe setamre destan anatystss +8 pased ! v herreeontad and
+vh9 veretrear LRI I LA R L LR '} ] !

T

tor cqmurpment affeected by hydradvynamte tnnds;

Bren







FPhe ShHE pesiteive dirapiacement pump ARd moter moeunted en a
commen base piate have pbeen gquaiiéred by statze anatysirs:

Phe seismie design anatysis +9 based on 1:75q herizental and
775 veretreat acceieratrony Resunies are obtasned by using
aceeleration forees acting simuitaneousiy in three directionsy
one vertieal and the other twe horirentai; and ealtesntated
using ¢the asquare reot of the sum of the squares methed: Phe
pumpsmeteribase assembiy has been shoewn by statie anaityszs &s
have a natura: frequeney greater than 33 Her Phe S5HE pump and
metar assembiy has been anaiyeiealtiy guairéred by stakie
anatysse for seramie loading as weil as the desirgn eperating
toads of pressure; temperatnre; and externa: piping  teads;
Fhe resunies of ¢this anatysis eonfirm that the stresses are
substanttatiy iess than 56 pereent of atiewabies

The Siﬁ<yot1 lve dlfi-5>‘TL”L L“TL,”ﬂﬁ mu:hr are muun'p‘
common kJCc late e react
1'?vq‘1 }
;Wtﬂblﬂﬁd tn

.anP“'IJY'F t‘i‘

t h("

The structural integrity and e lity of e ) e 3

——— - ’ 32 L. -
ﬁﬁm(n* tr@}llt_lﬂ; type t~ _1n a ;r_ IEEE Standard:
323-1974 and 44—‘”“’. I'l \,“,w C 'S ncludes

vibration

- . — . p— gt ————— -
aging postul d?"-f as -Ne result Ol Y1Neé 1C >
= e~ WD it e —— - D Sl dodon? & -




"A dynamie anatys:s s perfermed ¢o verify that the RHR heat
exehanger ean withstand seirsmie i1eadings characterired by ¢he
fieor respense apectra given in Fiqr 3:9B-3 ard 3:9B-4r
Seiamie testing +98 an impraceiead methed te verify the seiomie
adequaey of equipment when predietabie seiomie ioads ean be
determined by anaiys:ss

A f”rce—d mensional finite element model 1s dp"olup«u to

"/

lynamically analyze the heat exchanger d 1ts su ports using
spectrum ﬂna§152f mvthoa, and V AAX that the
he at p»aﬁdangi*rs can withstand seismic (‘*dll< . The RHR

heat exchangers are located in the auxiliary Luildim
therefore rhﬂ not «‘xpnrlew~c hkﬁr<n“'nuw1c loads. ! RBH
ﬁl‘“1*1< reSLPnse ﬁfv@tr“ are used in the analysis for eo’sm)\

loads. The same model is used to ‘YJ']Lalll ana&)zv anz

evaluate the nozzles due to the o“«kt of the external piping
and dead Mﬁlz L order to ensure that nozzle Loaﬂ

criteria and limits are met, Critical location stresses

evaluated and Fthgze with the aAAowab‘u stress criteria.

results c© he analys: 'S18 den onstrate that the

1 investigated 1 vafLonu are IQSU than TP(lI corz gfr'dir“

all(wullv values,

The seismic qualification of the RHR heat

rewuxremvntq h‘ Reqg. (Ul”'
- -

31( %."




Revise RBS FSAR Saction 2.2.2.12B "Standby Liquid Control
Tank," as follows:

.9.2.2.2.12B Standby Liquid Control Storage Tank
The standby itquid eontrei: storage tank 8 a eyiindrieal tanky
5 £¢ in diameter and 12 £¢ high; boeited to the econerete £ieeor:
Seresses are hand-cateniated by esnventiona: metheds: Fhe
magnitude of the carthquake ecocféietents for Gafe GChutdown
Barthauake {55E) are 1:75¢9 herizental and 1:35¢ vertieai: Fhe
standby iiquid eontrel tank has beern equaitified by anatysis
fers
Stresses in the tank bearing piate

Be+é streases

Eteshing teads impesed by earthaguake natural
érequeney of sieshing = 6:58 He

Minsmum watd ehiekness
5+ Buekirngr

The standby liquid control storage tank is located inside the

ruartor building and 1is anlnc*od to seismic and vdr>d}Aam1<

loads. The tank is considered a rlﬂld bocv and Ls nuall ied

b"fhgee dlmpnqinnal tati( analysis. Slhq an " of fhv fluid
within the tank is considered in the analysis."




3.9.2,2.2.138

Revise RBS FSAR Section 3.9.2.2.2.13B "Main Steam Isolation
valve," to read as follows:

"The main steam isolation valves are qualified for dynamic
loads by a combination of test and analysis. The MSIV's are
modeled in the RBE main steam piping stress analysis.

Maximum stresses and moments are calculated and compared to
allowables to ensure structural integrit of the valve and
yoke as a whole. The MSIV actuato:ifincfuafngftﬁe barret and
valve stem is dynamicall tested to both seismic and
hydrodynamic loads usin muftI-axIs?multI-?re uency inputs.

k are measureg bef duri d %

Stroke times efore, during and after the dynamic

testing to ensure operability under all dynamic conditions.
The MSIV 5331 and externals are not included in_ this testIng
since they are not suscept e to externally applied dynamic
Toads."




3.9.2.2.2.14B

Revise RBS FSAR Section 3.9.2.2.2.14B "Main Steam Safety/
Relief Valves," to read as follows:

"The main steam safety relief valves are qualified for d namic
loads by a combination of test and anal sgs. The SRV's are
modeled in the RBS main steam iping analysis which generates
RRS at the inlet flange interface to valve, as well as forces
and moments the outlet flange interface. The complete valve/
actuator assembiz is then dznamIcallx tested for both seismic
and hydrodynamic loads usin multi-axis/multi-frequenc
nputs. Moments on the outlet ange were simulate urin
this testing. The SRV 1s re u?rea to operate within its
specified limits before, during an after the ynamic
testing."




3.9.3.2B

Revise RBS FSAR Section 3.9.3.2B "Pump and Valve Operability
Assurance," as follows:

"$ke active pumps and vaives are iisted in Pabie 3:9B-3+¢

Aceive mechanieat equipment classified as Setamie Eategery #
are designed te perfeorm their funetions during the iife of the
piant under pestuiated piant eonditienss Bauipment wieh
fanieed econdition funeeional requirements ineiude laekivels
pumps and vaives in £iuid systems sueh as the residuat heat
remeva: saystem and the eore spray systems: Safety related
pumps and valves must perform a mechanical motion during the
course of accomplishing a safety function.

Gperabiiity i3 assured by satisfying the requirements of the
éolieowing pregrams: Gafety-reiated vaives are quaiifred by
protetype teating and anaiysis and safety-reiated active pumps
are qualified by analysis with suitabie astress iimits and
negrie teads: Fhe eontent ef these preograms s detatried
betows Operability is assured by a comprehensive program of
testing and analysis. Testing includes 1) shop tests such as
hydrostatic tests and performance tests, 2) pre-operational
tests to ensure proper installation and interfaces, 3) startup
tests to verify that the active pumps and valves perform
within their specified limits under a variety of normal and
abnormal conditions, and 4) 1in-service tests to ensure
continued operation within specified limits during the life of
the plant. In addition, dynamic and environmental testing is
performed as discussed in Section 3.9.2.2B and for equipment
requiring qualification per 10CFR50.49 in Section 3.11 and the
RBS Environmental Qualification Document.

The active pumps and valves are listed in Tables 3.9B-3a and
3.9B-3b, respectively. Active pumps and valves that are part
of the Division 3 (HPCS) diesel generator are not identified
separately since they are qualified as part of the diesel
generator assembly."

Delete footnote:

theeive equipment must perform a mechaniea: metion during the
course of accompiishing a safety funetionc



3.9.3.2.1B
Revise RBS FSAR Section 3.9.3.2.1B "ECCS Pumps," as follows:

"All active pumps are qualified for operability by first being
subjected to rigid tests before beth prier te instaiiatien in
the piant and after installation in the plant, The in-shop
tests include (1) hydrostatic tests of pressure-retaining
parts to 125 percent of the design pressure, (2) seal leakage
tests, and (3) performance tests, while the pump is operated
with flow, to determine total developed head, minimum and
maximum head, and Net Positive Suction Head (NPSH)
requirements., Also monitored during these operating tests are
bearing temperatures (except water-cooled bearings) and
vibration levels. Both are shown to be below specified
limits, After the pump is installed in the plant, it
undergoes the cold hydro tests, functional tests, and the
required periodic in-service inspection and operation. These
tests demonstrate reliability of the pump for the design life
of the plant.

in addition o these teats; the safeey-related active pumps
are anaiyzed for eoperabiiity during an G5E eonditien by
impesing the feollewing eriterias 13} the pump is not damaged
during the scismie event; and 2} the pump eentinues eoperacing
despiete the S5E ieads:

The design features of the ECCS pumps, particularly the sizing
of the pump internal passages are such that particulates that
might pass through suction side strainers will not affect pump
operability following a LOCA when depris may be present in the
suppression pool."




3.9.3.2.1.1B

Revise RBS FSAR Section 3.9.3.2.1.1B "Analysis of Loading,
Stress, and Acceleration Conditions," as follows:

"In order to avoid damage during the faulted plant condition,
the stresses caused by the combination of normal operating
loads, SSE, and dynamic system loads are limited to the
material elastic 1limit, as indicated in Section 3.9.3.1B and
Table 3.9B-2. A three-dimensional finite element model of the
pump/motor and its supports is developed using the response
spectrum method of dynamic analysis. The same model 1is
analyzed for static nozzle loads, pump thrust loads and dead
weight, Critical displacements and stresses are evaluated and
compared with the allowable criteria. The average membrane
stress (sm) for the faulted condition loads is maintained at
1.28, or approximately 0.75 §_ (S, = yield stress) and is the
maximum stress in local fibers? (S’+ bending stress §,) is
limited to 1.8S, or approximately T.1 s.. The maximum dgnamic
seiemie nozzle loads are also considered in an analysis of the
pump supports to ensure that a system misalignment does not
occur.

Performing these analyses with the conservative loads stated
and with the restrictive stress limits of Table 3.9B-2 as
allowables ensures that critical parts of the pump are not
damaged or excessively displaced during the faulted event and,
therefore, the reliability of the pump for post-faulted
condition operation will &s not be impaired by the seismie
evene,

A dynamic analysis is performed made to determine the seismic
load from the applicable floor response spectra. This A
analysis demonstrates ts made &m» eheek that faulted condition
nozzle loads and seismic accelerations do not impair the
operability of the pumps during or following the faulted
event.

Components of the pump having a natural frequency above 33 Hz,
are essentially rigid. This frequency is sufficiently high to
avoid problems with amplification between the component and
structure for all seismic loads. For components with a Where
natural frequency &s below 33 Hz, an analysis is performed to
determine the amplified input accelerations necessary to
perform the static analysis. Phe adjusted acceierations are
determined using the same econservatisms eontained in the
horizontat and verktieal accelerations used for Vrigidl
strueturesa: Fhe astatie araiysis +s performed using the
adiusted aececeierations; and the resuies muset saeisfy the
atress iimiks seaced in Pabie 3:9B-2:"




3.9.3.2,1.2B

Revise RBS FSAR Section 3.9.3.2.1.2B "Pump Operation During
and Following SSE Loading," as follows:

*3,9,3.2.1.2B Pump Operation During and Following the Faulted
668 Loading Condition

Active pump/motor rotor combinations are designed to rotate at
a constant speed under all conditions. Motors are designed to
withstand short periods of severe overload. The high rotary
inertia in the operating pump rotor and the nature of the
random, short duration loading characteristics of the dynamic

seismie event will prevent the rotor from becoming seized. 1In
actuality, the dynamic seismie loadings cause only a slight
increase, if any, in the torque (i.e., motor current)
necessary to drive the pump at the constant design speed.
Therefore, the pump dees net shut down during the 568 and
continues to cperate at the design speed despite the G6E while
subjected to the faulted loads.

The functional ability of the active pumps after a faulted
condition is assured since only normal operating loads and
steady state nozzle loads exist. For the active pumps, the
faulted condition is greater than the normal condition only
due to seismic SSE loads on the equipment itself. The SSE
event is infrequent and of relatively short duration compared
to the design life of the equipment. Since it is demonstrated
that the pumps are not damaged during the faulted event, the
post-faulted condition operating loads are no worse than the
normal plant operating limits. This is ensured by requiring
that the imposed nozzle loads (steady-state loads) for normal
conditions and post-faulted conditions are limited by the
magnitudes of the normal condition nozzle loads. The
post-faulted condition ability of the pumps to function under
these applied loads is proven during the normal operating
plant conditions for active pumps."




3.9.3.2.2B

Revise RBS FSAR Section 3.9.3.2.2B "SLC Pump and Motor
Assembly and RCIC Pump Assembly," as follows:

"Phese equipment assembiies are smaii; eompact; rigid
assembiies; with natural frequencies weii abeve 33 Hes Wieh
this faee verzfiedy eackh equipment assembiy has been
seiamicatiy quarified via stakie anaiyeis eniyr Phis stakie
quaiifieation verifies operabiiity under scismie eenditiens
and ensures struetnrai teading seresses within Cede
timieationss

The SLC pump and motor are dynamically qualified as described
in Section 3.9.2.2.108. 1In addition, an analysis is performed
to evaluate the interaction between the SLC pump and motor.

The extent of this interaction is determined by assuming the
SILC pump shaft and motor shaft are disconnected, and then
calculating the relative displacement of the shaft centerlines
when suEiectea to dynamic and static loads, thermal
displacement, and initial misalignment. The results show that
the displacements due to both continuous and intermittent
loads between the two centerlines of the pump and motor shafts
do not exceed the allowable limit for continuous loading of

the coupling hardware used to join the shafts.

The only safety function of the RCIC pump/turbine is the
mitigation of a control rod dro accident which does not
resu?f in environmental or other challenges significantly
different than those encountered during normal plant
operation. The RCIC pump is rigid below the seismic ZPA and
is seismicall ualified by analysis using a three dimensional
finite element model as dIscusse& in Section 3.9.2.2.2.8B.

Small piping providing cooling water to the mechanical seals
1s analyzed using static coefficient analysis. A deflection
analysis of the shaft is performed to ensure that minimum
Clearances are maintained under combined seismic and radial
ﬁyarauIic thrust loads at the 1mpeiiers. The RCIC turbine was

dynamically qualified by type test as discussed in Section
3.9.2.2.2.9B."




3.9.3.2.38
Revise RBS FSAR Section 3.9.3.2.3B "ECCS Motors," as follows:

"Qualification of the Class 1E motors used for the ECCS motors
is in compliance with IEEE 323-74. The qualification of all
motor sizes is based on completion of a type test, followed up
with review and comparison of design and material details and
seismic analysis of production units, ranging from 600 to
3,500 Bhp, with the motor used in the type test. All
manufacturing, inspection, and routine tests by the motor
manufacturer on production units are performed on the test
motor.

The type test has been performed on a 1,250 hp vertical motor
in accordance with IEEE 323-74, first simulating normal
operation during the design life, then the motor being
subjected to a number of seismic events, and then to the
abnormal environmental condition possible during and after a
loss-of-coolant-accident (LOCA). The test plan for the type
test was as follows:

1. Thermal aging of the motor electrical insulation
system (which is a part of the stator only) was based
orn extrapolation in accordance with the temperature
life characteristic curve from IEEE 275-66 for the
insulation type used on the ECCS motors. The amcunt
of aging equaled the total estimated operation days
at maximum insulation surface temperature.

e Radiation aging of the motor electrical insulation
equals the maximum estimated integrated dose of gamma
during normal and abnormal conditions.

3. The normal eperatien and induced current vibration
effect on the insulation system has been simulated by
1.5 g's horizontal vibration acceleration at current
frequency for a l-hour duration.

4. Motor Bearings are selected and their operatin life

is estaSIIsEea based on bearing manufactureris test

and operating data using the calculated bearing
loads.

5.4 The dynamic load seismie deflection analysis on the
rotor shaf:, performed to ensure adequate rotation
clearance, has been verified by static loading and
deflection of the rotor for the type test motor.

6.5+ Dynamic Seismie aging and testing has been performed
on a biaxial test table in accordance with IEEE
344.75. During this typey test, the shake table was
activated simulating the maximum design limit of the



safe shutdown earthquake with motor starts and
operation combination as may possibly occur during a
plant life.

An environmental test simulating a 100 da LOCA
condition wieh 388 days duratien time has been
performed with the test motor fully loaded,
simulating pump operation. The test cgnsisted of
startup and 6 hours operation at 212°F ambient
temperature and 100 percent steam environment.
Another startup and operation of the test motor after
1-hour standstill in the same environment was
followed by sufficient operation at high humidity and
temperature, based on extrapolation in accordance
with the temperature life characteristic curve from
IEEE 275-1966 for the insulation type used on the
ECCS motors."



3.9.3.2.4.1B

Revise RBS FSAR Section 3.9.3.2.4.1B "Class 1 Active Valves,"
as follows:

"The Class 1 active valves are the main steam isolation
valves, safety/relief valves, amd standby liquid control
valves and the High Pressure Core Spray injection valve. Each
of these valves is designed to perform its mechanical motion
in conjunction with a design basis accident. Seismic
qualification for operability is unique for each valve type;
therefore, each method of qualification is detailed
individually below."




3.9.3.2.4.1.18

Revise RBS FSAR Section 3.9.3.2.4.1.1B "Main Steam 1Isolation
vValve," to read as follows:

The MSIV is mathematically modeled in the main steam line
system analysis to ensure that design limits are not exceeded
for both piping input loads and actuator dynamic loads. The
valve's actual input loads, amplified accelerations, and
resonance frequencies are determined based on site excitation
input to the system as a part of the overall steamline
analysis. Pipe anchors and restraints are applied as required
to limit pipe system resonance frequencies and amplified
accelerations to within acceptable limits for the MSIVs.

The MSIV actuator is qualified for dynamic requirements by
multiaxis/multifrequency testing over a frequency range from 1
to 100 Hz. During the test the actuator is supported in a
manner which simulates the actual valve body mounting and
orientation. Stem seals and stem-to-cover clearances are
duplicated on the test fixture. The shake table input equals
or exceeds the specified RBS dynamic loads.

The actuator was cycled from "open" to "close" during each
loading condition and operated within the specified time
limits,

The capability of the main steam isolation valve to close
following a downstream line break was demonstrated by the type
test. The test specimen was a 20-in valve of a design
representative of the RBS MEIVs."



3.9.3.2.4.1.2B

Revise RBS FSAR Section 3.9.3.2.4.1.2B "Main Steam
Safety/Relief Valves," to read as follows:

A mathematical model of this valve is included in the main
steam line system analysis as with the MSIVs. This analysis
ensures that the equipment design limits are not exceeded.

Dynamic testing consists of multiaxis/multifrequency tests of
a complete valve/actuator assembly over a frequency range from
1 to 100 Hz in both the relief and safety modes during which
the SRV is required to operate within the specified limits
while subjected to moments and accelerations exceeding the RBS
requirements.

The safety/relief valve actuator is qualified to IEEE
Standards 323-74 and IEEE 344-75 by type test."



3.9.3.2.4.1.3B

Revise RBS FSAR Section 3.9.3.2.4.1.3B "Standby Liquid Control
vValve (Explosive Valve)," as follows:

"“The two SLC explosive valves are has been generieatly
qualified to IEEE Standards 323-1974, 344-1975 and 382-1980 b
type test of a RBS prototypical valve/actuator assembly. Tﬁ%
gemerie qualification test demonstrated the capability of the
valve to perform its safety function during and after exposure
to the postulated dynamic and environmental challenges the
absence of natural frequencies beiew 33 He and the abiiiey to
vemain operabie after the appiication of horizentai seismie
lending equivaient €0 675 gls and a vereieal seismie ieading
equivaient to 4:5 gls at 33 He."




3.9.3.2.4.1.4B

Add RBS FSAR Section 3.9.3.2.4.1.4B "High Pressure Core Spray
Injection Valve," as follows:

"3,9,3,2.4.1.4B High Pressure Core Spray Injection Valve

ualification of the Class 1 active HPCS injection valve
E22-F004) was performed 1in two parts, with the actuator
qualified by type testing and the valve qualified by analysis.

Type testing of an actuator was performed in accordance with
TEEE 334-1375 and 382-1980. The actuator was mounted on a
valve during qualification to simulate the 1interface. To
account for the effect of dynamic aging, the actuator was
subjected to both vibration aging and SRV aging prior to the
upset and faulted event RRS testing (five upset and one
faulted) . Following the RRS testing, the actuator was
subjected to an additional series of uniaxial sine beat tests
simulating the faulted event for a second time. The actuator
was then tested to the LOCA (chugging) post-aging condition,
Actuator operability was demonstrated during the most severe
faulted event testing. Dynamic similarity between the River
Bend actuator and the tested actuator was established by a
similarity analysis.

A stress evaluation was performed on the yoke legs and the
valve body to demonstrate structural integrity of these
components when subjected to the  RBS dynamic load
requirements. The evaluation was perfomed in accordance with
the rules of ASME B&PV Code Section III where applicable. At
locations where the ASME code does not specificall appl
(e.g., yoke legs), methods employed by vendor or metﬁogs Baseﬁ
on principles of stress analysis were used. All stresses were
shown to be within the allowable limits.

The stress evaluation also included a fatigue calculation on
critical valve components. Stress cycles due to SRV
blowdowns, seismic events (both upset and faulted), and
chugging were considered. All components were found to
satisfy the fatigue requirement. As for valve operability,
ggplification was demonstrated using static bend test data.
The subject valve belongs to a family of block valves supplied
by Anchor/Darling that had been generically tested for
operabilit usin the static bend test method. A stem
deflection analysis was also performed to further demonstrate
that the valve would remain operable under the most severe
loading condition."




3.9.3.2.4.2B

Revise RBS FSAR Section 3.9.3.2.4.2B "ASME Code Class 2 and 3
Active Valves," as follows:

"There are 6B has six valves within the NSSS scope of suppl
which are Class 2 active and no Class 3 active valves, TEese
six Class 2 active motor-operated valves are used in the HPCS
system.

Fhese valves are gemerieaily qualified by testing vaives thae
are typiea:i of the vaives suppiied by 6BEr Operabiiity s
ensured by teseing under both the statie design basis lead and
at the maximum ecapabiisey statie itead: Fhese tests ensure
eperabiiity during and afeer the desiqn basis ieadrs Phe
actuaters are eguatified ¢eo IBEE 382-1972; ¢o teveis that
execed the design ieadings:

Qualification of these Class 2 active HPCS valves was
erformed similar to that for the injection vualve described in
Paragraph 3.9.3.2.4.1.4B, with the actuators qualified by type
testing and the valves qualfied by analysis. The valves were
evaluated for fatigque capability where applicable and valve
operability was gemonstratea using static bend test data.
These standard valves are seismically qualified to TEEE
Standards 344-1975 and 382-1980. Qualification of the

actuator furthermore meets the requirements for IEEE Standard
323-1974."




3.9'3.2.4.33

Delete RBS FSAR Section 3.9.3.2.4.3B "Test Results."



3.9.3.2.4.3.1B

Delete RBS FSAR Section 3.9.3.2.4.3.1B "Main Steam Isolation
Valves."




3.9.3.2.4.3.2B

pelete RBS FSAR Section 3.9.3.2.4.3.2B "Safety/Relief Valves."



3.9.3.2.4.3.3B

Delete HBS FSAR Section 3.9.3.2.4.3.3B "Standby Liquid Control
Valve (Explosive Valve)."



RBS FSAR

Table 3.9B-3a

SUMMARY OF ACTIVE PUMPS

Equipment
Description Method of Qualification
MPL Manufacturer ID Number Qualification Standards (1)
C41-C001 SIC pump/motor 21A1921AE Test/Analysis Pump: efgi
Union/GE Motor: abhij
E12-C002 RHR pump/motor 283K371G012 Test/Analysis Pump: efgi
Byron Jackson/GE Motor: abhij
E21-C001 LPCS pump/motor 283X429G001 Test/Analysis Pump: efgi
Byron Jackson/GE Motor: abhij
E22-C001 HPCS pump/motor 21A1913AK Test/Analysis Pump: efgi
Byron Jackson/GE Motor: abhij
E51-C001 RCIC pump 21A94432X Analysis befij
Bingham
E51-C002 RCIC turbine 21A9526AJ Test/Analysis ab
Terry Turbine
(1) a: IEEE-323-74
b: IEEE-344-75
c: IEEE-382-80
d: NUREG-0588, Cat. 1
e: Reg. Guide 1.48, Rev. 0
f: Reg. Guide 1.60, Rev. 1
g: Reg. Guide 1.61, Rev. 0
h: Reg. 89, Rev. 0
i: Reg. 2, Rev. 0
j: Reg. 00, Rev, 1
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MPL

B21-F022/F028

B21-F041/F047/F051

C11-F009/F182

C11-F010

C11-F011

C11-F180

Cl11-F181

C41-F004

E22-F001

E22-F004

Equipment
Description
Manufacturer

Atwood & Morrill

Solenoid valve
Valcor

Vent valve
Fisher

Drain valve
Vent valve
Hammel Dahl

Drain valve
Hammel Dahl

Explosive valve

Anchor Darling

Anchor Darling

RBS FSAR

Table 3.9B-3b

SUMMARY OF ACTIVE VALVES

ID Number

10504935ARG001

2206441

21A9317

21A1997P001

21A1997P002

22A6924AA

22A6924AB

21A9370AB

105D5007KG014

105D5007KG008

Method of
Qualification

Test/Analysis

Test

Test

Test

Test

Test

Test

Test/Analysis

Test/Analysis

Qualification
Standards (1)

abedj

abedj

abedj

bj

bj

bj

bj

abcdj

abedj

abedj



RBS FSAR
Table 3.98-3b (cont'd)

SUMMARY OF ACTIVE VALVES

Squipment

Description Method of Qualification
MPL Manufacturer ID Number Qualification Standards (1)
E22-F010/F011/F023 MOV 105D5007KG006 Test/Analysis abedj

Anchor Darling
E22-F012 MOV 105D5007KG002 Test/Analysis abedj

Anchor Darling
E22-F015 MOV 105D5007KG016 Test/Analysis abedj

Anchor Darling

(1) a: IEFE-323-74
b: IEEE-344-75
c: IEEE-382-80
d: NURBG-0588, Cat. 1
e: Reg. Guide 1.48, Rev. 0
f: Reg. Cuide 1.60, Rev. 1
g: Reg. Guide 1.61, Rev. 0
h: Reg. Guide 1.89, Rev. 0
i: Reg. Guide 1.92, Rev. 0
j: Reg. Guide 1.100, Rev. 1

Page 2 of 2



RBS FSAR
Table 3.9B-11 3
PQUIPMENT QUALTFICATTON RESULTS

n;\xiputt

Description Method of Qualification

MPL Manufacturer ID Number Qualification Standards (1)

B21-N005 Flow element 283X555G001 Analysis a
GE

B33-C001 Recirc pump motor 762E637ADG001 Analysis afgh
Bingham/GE

B33-F023 Recirc MOV 922B192ABG001 Analysis afgh
Anchor Darling

B33-F060 Recirc FCV 768E574P005S Analysis afgh
Hammel Dahl

B33-F067 Recirc MOV 9220192BBG001 Analysis afgh
Anchor Darling

C11-D001 HCU 767E800G001 Test/Analysis gh
GE

C41-A001 SIC tank 283X596G001 Analysis a

E12-B001 RHR heat exchanger 283X548G002 Analysis b 4
EPCO

E12-N012/N014 RHR flow orifice 21A9505DA/ Analysis da
Vickery Sims 21A9505DB

E21-N002 LPCS flow orifice 21A9505DC Analysis d
Vickery Sims




RBS FSAR
Table 3.9B~11 (cont'd)

EQUIPMENT QUALIFICATION RESULTS

Eg 11 pment
De:scription
Manufacturer
HPCS flow orifice

Vickery Sims

Flow orifice
‘.'i ::k( LY S 1S

51-N001 RCIC flow orifice
' Sims

prep machine

fuel inspection stand

General purpose Jrarple

GE

Jib crane
California Pacific

Fuel hendling platform
t

GF, Pro & Rem

Head holding pedestal
CBIN

Dryer separator sling
Votaw

ID Number

21A9505DD

21A9505DF

283X759G001

767E248G004

76 TES55G001

105D5950P002

76 TES46GN09

105D5987G00]

76 7E707G001

Method of
Qualification

Analysis

Analysis

Analysis

Analysis

Analysis

Analysis

Analysis

n - S
Analysis

Test/Analvsis

Qualification
Standards (1)




F16-E005

Table

RBS FSAR

9B~11 (cont'

EQUIPMENT QUALIFTICATION

Equipment
Description
Manufacturer

Head strongback carousel
Votaw

Control rod grapple
Industrial Design

Refueling platform
GE/Pro & Rem

Auxiliary platform
AVE]

Fuel storage rack
GE

In-vessel rack
Gould

Defective fuel storage
container
GE

Equipment storage rack
GE

Fuel storage vault
GE

ID Number

767E572G004

767E593G001

767E457G007

767E594P013

767E997G003

117C2072G005

76 7TE206G001

769E504G00]

283X690G001

d)

RESULTS

Oualification
Standards (1)

Method of
Qualification

Analysis b

Analysis

Analysis

Analysis

(Part of F16-E012)

Not required until

first refueling outage

Analysis

Analysis abfgh

Analysis




; ok L 2 .
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RBS FSAR
Table 3.9B-11 (cont'd)
EQUIPMENT QUALIFICATION RESULTS N
Equipment
Description Method of Qualification
MPL Manufacturer ID Number Qualification Standards (1)
F42-G001 Bellows 10505916P001 Analysis afgh
Associated Piping
G33-N011 RWCU flow orifice 21A3544AAP001 Analysis d
Vickery Sims
G33-N035 RWCU flow element 21A3548ACP00] Analysis a
Premutit
{ N40 RWCU flow orifice 21A3548ACP001 Analysis d
Vickery Sims :
RWCU flow element 21A3544ABP001 Analysis a .
Fluidics
(1) a: ASME
b: AST
c: AISC
d: ANSI B16.5
e: ANSI B3l.l
f: Reg. Guide 1.92, Rev. 0
g: Reg. Guide 1.100, Rev. 1
h: IEEE 344-1975
Page 4 of 4
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3.10.3A

Revise RBS FSAR Section 3.10.3A "Methods and Procedures of
Analysis or Testing of Support: f Electrical Eguipment and
Instrumentation," 2nda paragraph, page 3.10A-4, as follows:

"The response of racks, panels, cabinets, a

considered in assessing the capability of inst

electrical equipment. Electrical .
instrumentation 1is tested, whereve feasible, 7ith their
supporting structures in their installed configuration.
Mounted components are qualified to » acceleration levels
eonsistent with ¢these ¢ransmiteed by theirat their mounting
location which takes intc account the transmissibility of the
supporting structure."




3.10B

Revise RBS FSAR (Amendment 16) Section 3.10B "Seismic
Qualifications of Seismic Category I Instrumentation and
Electrical Equipment (GE Scope of Supply)," as follows:

3.10B SEISMIC AND HYDRODYNAMIC OQUALIFICATIONS COF SEISMIC
CATEGORY I INSTRUMENTATION AND ELECTRICAL EQUIPMENT (GE
SCOPE OF SUPPLY)

3.10.1B Sessmie Dynamic Qualification Criteria

3.10.1.1B Seismic Category I Equipment Identification

Seismic Category I instrumentation and electrical equipment is
listed in Table 3.2-1. "Active" NSSS pumps, motors, valves

and valve-mounted equipment are listed in tables
3.9B-3a_and 3.9B-3b.

Seismic Category I instrumentation and electrical equipment is
designed to withstand the safe-shutdown-ecarthquake-{558}
faulted event defined-in-Seetien-3:3:3A, without functional
impairment.

in addition; the equipment is evaiuated and equaiified ¢o
hydrodynamie ioads as deseribed in Seetien 379

The Class 1E instrumentation, anmd electrical equipment
and support structures supplied by GE requiring seismic
qualification are identified in Table 3.10B-1. The supperting
struetures for this equipment are identified in FPabie 3:316B-2-
The seismic qualification of these instrumentation, equipment,
and supports is described in the following subsections.

Sections 3.9.2.2B 3:9:r3:2; amd 379r3:4 addresses simiiar
tepies eon the dynamic qualification testing and analysis of
the Category 1 mechanical components, equipment, and their
supports, including the integral or associated electrical
components such as valve-mounted components and pump motors.

3.10.1.2B Seismie 4Dynamic} Design Criteria
3,10.1.2.1B NSSS Equipment

The seismic criterion used in the design and subsequent
gqualification of all Class 1lE instrumentation and electrical
equipment supplied by GE is as in the following paragraph.

The Class 1E equipment is capable of performing a#i its
safety-related functions during 1) normal plant operation, 2)
anticipated transients, 3) design basis accidents, and 4)
post-accident operation while being subjected to, and after
the cessation of, the accelerations resulting from the seismic



and hydrodynamic loads at the point of attachment of the
equipment to the building or supporting structure.

The criteria for each of the devices used in the Class 1E
systems depend on the use in a given system; for example, a
relay in one system may have as its safety function to
deenergize and open its contacts within a certain time, while
in another system it must energize and close its contacts.
Since GE supplies many devices for many applications, the
approach taken was to test the device in the worst case
configuration. In this way, the capability of protective
action initiation and the proper operation of fail-safe
circuits is assured.

From the basic input ground motion data, a series of response
curves at various building elevations are developed after the
building layout is completed. Standard requirement levels
that meet or exceed the maximum expected unique plant
information are included in the purehase design specifications
for Seismic Category equipment.
Equipment is dynamicall ualified either by GE or by the

su EIer. In either case Guppiiers of equipment; such as
Eageeries ana racks; instrument racks eontrel eeonseies; etey
are required te submit test data, operating experience, and/or
calculations to substantiate that ¢heir the components,
systems, etc, do not suffer loss of their safety function
during or after exposure to seismic and “hydrodynamic loads.
The magnitude and frequency of the SSE loadings which each
component may experience are determined by its specific
location within the plant,

3.10.2B Methods and Procedures for Qualifying Electrical
Equipment and Instrumentation {Exeiuding Meters and
Valve-Mounted Bquipment}

3.10.2.1B Methods of Showing NSSS Equipment Compliance with
IEEE 344-1975 and Regulatory Guide 1.100

Procedures

GE supplied Class lE equipment meets the requirement that the
seismie dynamic qualification should demonstrate the
capability to perform the required safet§ function during and
after the seismic and hydrodynamic loads. Both analysis and
testing were used but most equipment was tested. Analysis was
primarily used to determine the adequacy of mechanical
strength such as +mounting boltsy and pressure boundaries.
ete) after operating eapabiiity was estabiished by testingr

Analysis = GE supplied Class IE equipment performing
primari 'y a mechanical safety function (pressure boundary
devices, etc) was analyzed since the passive nature of
their critical safety role usually made testing



impraetieal unnecessary. Analytical methods sanctioned by
IEEE 344-1975; Seettenm 57 were utilized in such cases (See
Table 3.10B-1 for indication of which items were qualified
by analysis).

Testing - GE supplied Class 1E equipment having primariiy
an active electrical safety function was tested in
compliance with IEEE 344-19757; Seetien 6.

Documentation

Available documentation verifies that the seismic
qualification of GE supplied Class 1E equipment is in
accordance with the requirements of IEEE 344-19757 Seetion 8§
and Reg. Guide 1.,100.

3.10.2.2B Testing procedures for Qualifying Electrical
Equipment and Instrumentation 4BExeiuding Meotors and
Vaive-Mounted Equipment)

The test procedure required that the device be mounted on the
table of the vibration machine in a manner similar to its
normal, installed configuration. The device was tested in the
operatiny states as if it were performing its Class 1lE
functions, and these states were monitored before, during, and
after the test to assure proper function and absence of
spurious function. In the case of the relay example, both
energized and deenergized states and normally open and
normally closed contact configurations were tested if the
relay is wused in those configurations in its Class 1E
functions.

The dynamic excitation was a random multiple frequency test in
which the applied vibration was a sinusoidal table motion at a
fixed peak acceleration and a discrete frequency at any given
time. The vibratory excitation was applied in two orthogonal
axes (horizontal and vertical) simultaneously with the axes
chosen as those coincident with the most probable mounting
configuration. The device was then rotated 90 deg in the
horizontal plane and the test repeated. Each device therefore
has been tested in the three major orthogonal axes.

The first step was ¢e usually a search for resonances in each
axis. This was done since resonances cause amplification of
the input vibration and are the most likely cause of
malfunction. The resonance search was wusually run at low
acceleration levels 48:26) in order to avoid damaging the test
sample in case a severe resonance was encountered. The
resonance search was rum frem + te 66 He ++€ the shaker system
has eapabiiiey} performed for the applicable frequency range
in accordance with IEEE 344; if the device was large enough,
the vibrations were monitored by accelerometers placed at
critical locations from which resonances were determined by



comparing the acceleration level with that at the table of the
vibration maching. Sometimes, the devices either were too
emall for an accelerometer, with their critical parts in an
inaccessible location, or had critical parts that would be
adversely affected by the mounting of an accelerometer. The
vibrations were monitored at the closest location.

Following the frequency scan and resonance determination, the
devices were tested to determine their maifunetion iimie
dynamic capability. ®his test was a neeessary adsnnet to the
assembiy test as ia shewn +n later diseunssiens Phe
For multi-frequency testin five OBE and one SSE test were
run at the appropriate TRS. In some cases, the TRS was
gradually increased until device malfunction occurred or the
Shake table limit was reached. For single-frequency testing a
malfunction limit test was run at each resonant frequency as
determined by the frequency scan. In this test, the
acceleration level was gradually increased wuntil either the
device malfunctioned or the limit of the vibrati n machine was
reached. If no resonances were detected (as was usually the
case), the device was considered to be rigid (all parts move
in unison) and the malfunction limit was therefore independent
of frequency. To achieve maximum acceleration from the
vibration machine, rigid devices were malfunction tested at
the upper test frequency 468 He}since that allowed the maximum
acceleration to be obtained from deflection-limited machines.

The summary of the tests on the devices used in Class 1E
applications is given in Table 3.10B-1. ¢neiudes ¢the
Lguatifientionl timit for ecach deviee testeds

The above procedures were required of purchased devices as
well as those made by GE. Vendor test results were reviewed
and if unacceptable, the tests were repeated either by GE or
the vendor. If the vendor tests were adequate, the device was
considered qualified to the limits of the test.

3.10.2.3B Qualification of Valve-Meunted Bquipment Operators

Phe piping anrailysis establishes the respense epeetra; power
speetral density Sunebion; or time histeory characteristicay
and deveiops a harizental and a vereieatr aceelerntion for the
pipe-meunted equipment:s Pipe-mounted vaives nermaiiy have a
naturat frequeney greater than; or equat teo; 66 Hes €iass 3B
moter-sperated valve actuakers were guaiified in aceordanee
with IBEE 382-1932«

Phe safety reiief vaive; ineiuding the eteetrieal eomponents
mounted an the vaive; are subjected to a dynamie seiamie teses
Phis tesking is deseribed in Geetions 3:9:2:272734B and
3+9:3:2+6B+r The qualification of valve operators is discussed

in Section 3.9.2.2B.




3.10.2.4B Qualification of NSSS Motors

Seismic qualification of ethe BEES NSSS motors is discussed in
Section 3.9.2.2B+x2+-7B ¢n eonjunetion with the BEEES pump and
moter assembiy: Seismie quaiification of the standby tiequid
controt {5HE} pump meter is diseussed in Seetion 3:9:2:2:2716B
in eonjunetion with the ShHE pump metor assembiy.

3.10.3B Methods and Procedure of Analysis or Testing of
Supports of Electrical Equipment and Instrumentation

3.10.3.1B Seismie Dynamic Analysis and Testing Procedures and
Restraint Measures

3.10.3.1.1B NBS5B Bauspment {Other Fhan Moters anéd
Vaive-Meunted Equipment} Panel Mounted Equipment

Phe Eiass 1B equipment suppiied by 6B i3 used in many systems
en many different piants under widely varying seiamie
reguirementss Phe siesmic gquaiification tests were performed
at aii fregquencies frem 5 €6 606 He {the aetuai quatification
range was 3+ ¢o 66 Hey but sinee tese faciiiey capabiiiey
sometimes iimited ¢he iewer frequeney ¢test €6 5 Hey a
combination 0f test and anaiysis was used eo assure that there
were ne untested reseonances)s

The Class 1E equipment supplied by GE is used in many systems
on many different plants and is subjected to wnder widely
varying dynamic loads. seismie requirementsrc The seismie
qualification tests were performed to envelop the applicable
frequency range. at aii frequeneies frem 5 & 33 Hes For
supports subjected to seismic loads only, the tested
frequencies range from 1 to 33 Hz., {the aetuai quat eatron
range was + ®6 33 Hepy but sinee teste factiiey capabiiiey
semetimes iimited the lewer Erequeney test &o 5 He Where
testing below 5 Hz 29 was limited by the capability of the
test facility, a combination of test and analysis %s was used
to assure that there were no untested resonances¥.

For multicabinet assemblies that are too large for the test
table, one or two bays of the assembly are tested which gives
representative results in the front-to-back and vertical
directions. The side-to-side results are evaluated and are

enerall found to be conservative due to the increased
%lexIbIlitx of the narrower section. 1f conservatism _cannot
be established the panel is accurately modelled and a computer
analysis of its structural response is performed.“;

Some GE supplied Class 1E devices were qualified by analysis
only. A sampie analysis +s shewn in Appendix 3P+ Analysis was
used for passive mechanical devices and was sometimes used in
combination with testing for larger assemblies containing
Class 1E devices. For instance, a test might have been run to



determine if there were natural frequencies in the equipment
within the critical frequency range. I1f the equipment was
determined to be free of natural frequencies within the
critical seismic frequency range, then it was assumed to be
rigid and a static analysis was performed. as shewn in
Appendtx 3Br If it had natural frequencies in the critical
frequency range, then calculations of transmissibility and
responses to varying input accelerations were determined to
see if Class 1E devices mounted in the assembly would operate
without malfunctioning. In general, the testing of Class 1E
equipment was accomplished using the following procedure.

Assemblies (i.e., control panels and local racks) containing
devices with established seismic and hydrodynamic malfunction
limits were mounted on the table of a vibration machine in the
manner it was to be mounted when in use. améd vibratien testing
+¢ by rumning All control panel and local rack tests have been
performed according to the requirements of IEEE Standard
344-1975. The initial vibration test in each case was a low
Tovel resonance search. As with the devices tested to IEEE
Standard 344-1975, the assemblies were tested in the three
major orthogonal axes. The resonance search was run in the
same manner as described for devices. If resonances were
present, the transmissibility between the input and the
location of each Class 1E device was determined by measuring
the accelerations at each device location and calculating the
magnification between it and the input. Once known, the
transmissibilities could be used analytically to
conservatively determine the respemse input motion at any
Class 1E device location for any given input To the base
of the assambly. 446 was assumed that the etransmissibiiieies
were linear as a éuneeion of acecieration even theough they
aetuaiiy deerease as aceeleration is inereanscd--therefore; a
eonservarive assumpeienis As ieng as the deviee input
aseelerations were determined ¢o be beilew their maifunetion
limitay; then the assembiy was econsidered a rigid bedy wieth a
transmianibiliity egual €6 1 se that a deviee mounted on ¢
wouid be iimited direetly by the assembiy input acceterations

Sinee econtrel paneis and raeks eenstitute the maserity of
€iass 3 eteetrie assembiies suppiied by 6By seismie
quatifieation testing of these is discussed +n mere detaiis
Fhere are basieaiily four gemnerie pane: types: One or mere of
each eype was tested using the abeve preeceduress

Figr 3730B-% threugh 3:-16B-4 iiiustrate the fenr basie panel
types referenced above and shew ¢ypieal aeeceieremeter
imeationas: The status of the dynamie tests en the Eiass B
paneis suppiied by 6B for this piant are summarized in Fabie
3+36B~-2~

The full acceleration level tests described disclosed that
mest ef the panel types had more than adequate mechanical



strength and that a given parei des:en acceptability was Jjust
a function of its amplification factor and the malfunction
levels of the devices mounted in it. Many devices were
mounted in the test anel or rack and ualified as an
assembly. oOther devices were tested inEIviaua?Iy as described
above. Subsequent §ometimes panels were 7 therefeorey tested
at lower acceleration 1levels and the transmissibilities
measured to the various devices. as deseribed abever By
dividing the devices' malfunction levels by the panel
transmissibility between the device and the panel input the
panel seismic qualification level could be determined.
Several high level tests have been run on selected generic
panel designs to assure the conservativeness in wusing the
transmissibility analysis described.

3.10.4B Operating License Review

3:30+4-3B NBSS6 Eentre: and Bieetrieal Bquipment {6ther Fhan
Metors and Valve-Meunted Bquipment)

The dynamic test results for safety-related panels and control
equipment within the NSSS scope are maintained in a permanent
file by GE and can be readily audited in all cases. The
equipment used in Class 1E applications at RBS passed the
prescribed tests. Where equipment faiied te pass the tests;
i+t was rejeetedrs in seme eases; equipment which faiied one
teat was medified eor repaired ¢e meet the performanee
requirements and retestedr If the retested equipment passed
the latter test; it couid be used in a €iass iE appiiecations

Pabie 3:30B-3 iists the NGGE6 eontrei deviees by item number
and vender:

Aise; A summary of the test eemditiens results for the devices
used in Class 1E applications is given in ¢he Table 3.10B-1.
Phe acccieration ievel shewn in the right columns of Fabie
3+30B-3 48 the aecceleration at which either the deviee
malfunetioned or the iimiet of the vibratien machine was
reacheds

3:3674-2B NGBS Meters

Geiamie quatification tese resuies £)r the BEES moters are
diseussed in Seetion 3:9:2:2:277B i° eonjunetion with the 5B€
pump meteor assembiy: Geismie quaiification test resuits for
the GLE meter +8 diseussed in GSeetion 3:9:2:2:2:36B in
eonsunetion with the GHE pump meter assembivys

3:36:473B Valve-Mounted Baguipment

Phe safetyiretief vaives; ineiunding the electricat ecomponents
mounted on the vaive; are subdected to dynamie tests: Fhe
pesnits of these teats are disenssed in Seetions 3:9:2:2727348
and 3:9:3:275B~




Equipment

Temperature Elements

Temperature Switch

RES FSAR

Table 3.10B-1

NSSS SEISMIC CATEGORY I ELECTRICAL AND
INSTRUMENTATTON EQUIPMENT QUALIFICATION RESULTS

Method

The temperature elements are qualified
by both dynamic testing and analysis.
The applicable standard is IEEE 344-1975.

The temperature switch is shown to
be qualified by an analysis of its
structural capability.

Page 1 of 9

Results

The temperature elements that have been
designated as having an active safety
function have been dynamically tested
demonstrating qualification. Mounted
similar to field conditions, they have
been subjected to SRV vibration aging,
chugging, seismic and hydrodynamic loads.
Bi-axial testing, over the frequency
range of 1 to 100 Hertz, was accamplished
in three mutually perpendicular axes with
Test Response Spectra enveloping the
Required Response Spectra. The
temperature elements maintained their
functional and structural integrity

Those elements having a passive safety
function were analyzed to show structural
integrity when subjected to process
pressures and loads in excess of the
requirement for their location.

The safety function of the temperature
switch is passive. Analysis shows that
it exceeds its structural requirements
when subjected to required seismic and
hydrodynamic loads. Calculations
indicate a high natural frequency making
it a rigid body in the range of interest
and its capability far exceeds its stress

requirements.




Baquipment
Pressure Transmitters,

Differential, Absolute
and Gauge

Level Transmitters

Table 3.10B-1 (cont'd)

NSSS SEISMIC CATEGORY I ELECTRICAL AND
INSTRUMENTATION EQUIPMENT QUALIFICATION RESULTS

Method

The transmitters are qualified by

dynamic testing meeting the guide-
lines of IEEE 344-1975.

level transmitters are shown to be
qualified for their application by
both analysis and testing. Testing
was performed to meet the quidelines
of IEEE 344-1975.

Page 2 of 9

Results

The transmitters can be subjected to both
seismic and hydrodynamic loads during
their installed life. Testing in an
as-mstalled condition included randam
excitation to meet SRV aging,
meet and faulted seismic and chugqing
requirements. Tests were performed in
three mutually perpendicular axes.
During testing the transmitters
maintained structural integrity and met

functional requirements.

The level transmitters have both an
active or passive safety function
depelﬂuqa\theirq:plicatim Those
transmitters with a passive safety
function have been shown to meet
structural requirement by analysis. They
have natural frequencies higher than the
range of interest and have been shown to
have structural integrity to withstand
the required seismic and dynamic
conditions.

Those transmitters whose safety function
is active were tested in their safety
related operating mode and were
continuously monitored. They maintained



Level Switch

Pressure Switch

Table 3.10B~1 (cont'd)

NSSS SEISMIC CATEGORY I ELECTRICAL AND
INSTRUMENTATION BQUIPMENT QUALIFICATION RESULTS

:

The pressure switch is qualified by
dynamic testing to meet the applicable
standards of IEEE 344-1975.

Page 3 of 9

performed in three mutually perpendicular
axes. Fxcitation was applied bi-axially
over a frequency range of 1-100 Hertz.

The level switch has an active safety
function and can be subjected to seismic
and hydrodynamic loads during its plant
life. Vibration aging, SRV, OBE, SSE and
Sine Beat testing was performed in three
mutually perpendicular axes to levels
greater than required for their River
Bend installed location. During testing
the switches met structural ard

functional requirements.

This switch has an active safety
function and can be subjected to seismic
loads during its plant life. Five OBE
and one SSE multi-freguency, bi-axial
seismic tests were performed on the
switch at levels exceeding the River Bend
requirements. Excitation was applied in




RBS FSAR
Table 3.10B~1 (cont'd)

NSSS SEISMIC CATEGORY I ELECTRICAL AND
INSTRUMENTATION BQUTPMENT QUALIFICATION RESULTS

Eguipment Method Results

Stop Valve Switch This switch is qualified based on This device has an active safety function
dynamic testing at levels greater and has demonstrated structural and
than its River Bend requirement. functional integrity when subjected to

seismic conditions in excess of the River
Bend requirement. It demonstrated no
natural frequencies below the ZPA point.
Discrete frequency dwells were applied,
bi-axially, to a maximm level of 5.5 g's
from 1-35 Hertz in three mutually perpen-

dicular axes.
Pressure Indicators The pressure indicators have been Indicators can have an active or passive
qlnllfxed by dynamic testing, meeting safety function. The indicators mounted
the guidelines of IEEE 344-1975. in an as installed condition were

subjected to bi-axial random testing over
a frequency range of 1-250 Hertz. Five
OBE's and one SSE were applied in three
mutually perpendicular axes. Test
mspaue Spectra that included both
seismic and hydrodynamic loads enveloped
the Required Response Spectra. The
indicator maintained structural integrity
throughout testing.

Insulated Detectors The detectors have been qualified by Detectors have an active safety function
dynamic test.ng to meet the guidelines and met structural and functional
of IEEE 344-1975. requirements when subjected to seismic

testing at amplitudes greater than
required. Five OBE and one SSE bi-axial
randam tests were performed in three

Page 4 of 9 ‘
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RBS FSAR
Table 3.10B-1 (cont'd)

NSSS SEISMIC CATEGORY I ELECTRICAL AND
INSTRUMENTATION BEQUIPMENT OUALIFICATION RESULTS

Results

mutually perpendicular axes over a
frequency range of 1-100 Hertz,
Functional performance was demonstrated
before, during, and after seismic

excitation.

IRM Detector A cambination of test and analysis ‘he IRM Detector movement during a
demonstrates qualification of the seismic event is controlled by the fuel
detectors for their installed bundle and maximum excitation occurs at
location. the natural frequency of the bundle. The

detector was tested at discrete
frequencies in the horizontal axes and
analyzed for vertical loads.
Capabilities, both tested and analyzed,
exceed the River Bend requirements,
demonstrating qualification.

Conductivity Element The Conductivity Cell was analvzed to The safety function of the cell is
withstand seismic loads significantly passive, however, it must maintain its
greater than required. structural integrity. Analysis indicates

no resonances in anv axis below 100 Hertz
and the ability to withstand loads more
than fifteen times greater than required.

Condensing Chamber This equipment is qualified Stress analysis indicates that the
by analysis to meet the River Bend condensing chamber meets the requirements
seismic requirement applying the of the ASME CODE and that the lowest
ASME Boiler and Pressure Vessel Code calculated allowable mament reaction
Section III. exceeds the maximum moment of any River

Bend Condensing Chamber installation.
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local Panels

RBS FSAK
Table 3.10B-1 (cont'd)

NSSS SEISMIC CATEGORY I ELECTRICAL AND
INSTRUMENTATION BQUIPMENT QUALIFICATION RESULTS

Method

The thermometer is shown to be
qualified by analysis to meet its
structural seismic requirements.

All panel qualification is by test
of equivalent panels and devices.
The applicable standard is IEEE 344-
1975.

Page 6 of 9

Results

The thermometer has a passive safety
function and can be subjected to seismic
loads during its plant life. Analysis
indicates a lowest natural frequency of
247 Hertz, well above the range of
interest. Additionally it is shown to be
qualified for 30g's with adequate margin.
Requirement for its location is 3.0g's.

All panels were installed in an
eq\nvalentmama:tothosetested
Multi-frequency, bi-axial testing was
performed by applying five OBE and two
SSE level tests in each of three mutually
perpendicular axes. Functional
performance and structural integrity were
monitored throughout the test series. In
the instances where instruments were not
tested on the panel the response at the
device location was determined by
multiplying the Required Response Spectra
and ZPA by the amplification factor for
that device location on the panel and
camparing the result with individual
instrument test data. Oualification of
panels is assured since the TRS enveloped
the RRS, and functional and structural

requirements were met.



Bquipment Method

RBS FSAR

Table 3.10B~1 (cont'd)

NSSS SEISMIC CATEGORY I ELECTRICAL AND
INSTRUMENTATION EQUIPMENT QUALIFICATION RESULTS

Control Roam Panels The control roam panels are qualified

by test to the specified requirements
using the applicable standards of IEEE

344-1975.

Page 7 of 9

Results

Control room panels and essential devices
are seismically qualified to the IEEE
344-1975 criteria by camparing these
panels to similar panels that have been
qualified by test. The control room
panels are steel structures that can be
campared to other seismically similar
structures, and the instruments can be
considered separately.

A review of the River Bend panels shows
that the lowest natural frequency for all
but two panels is 12 HZ or higher. This
campares to a cutoff frequency of 8 HZ
(conservatively rounded up to 10 HZ) for
the River Bend floor response spectra.
Therefore, all but two panels behave as
rigid bodies at River Bend, and the
device RRS are the same as the floor
response spectra. The two panels, with
natural frequencies less than 10 HZ, were
tested to floor TRS which envelop the
River Bend floor response spectra, so
they are qualified as an assembly.

For the devices in the remainder of the
panels, all but two were tested to the
multi-frequency, multi-axis requirements
of IEEE 344-1975. Camparison of the



RBS FSAR

Table 3.10B-1 (cont'd)

NSSS SEISMIC CATEGORY I ELECTRICAL AND
INSTRUMENTATION BEQUIPMENT QUALIFICATION RESULTS

Page 8 of 9

Results

device TRS to the River Bend device RRS
(which are the same as the floor response
spectra) shows that all devices
qualified. For the two devices tested to
single-frequency requirements, resonance
search data show they are rigid to 26 HZ
with a loading capability far in excess
of the River Bend floor ZPA.

g



RBS FSAR
Table 3.10B-1 (cont'd)

PQUIPMENT /MANUFACTURER CROSS-REFERENCE

Page 9 of 9

Purchased
Part Equipment

Equipment Drawing Code Manufacturer
Temperature Element 145C3224 A California Alloy
Temperature Element 159C4313 P California Alloy
Temperature Element 15887072 California Alloy
Temperature Element 159C4520 P California Alloy
Temperature Switch 157C4629 P California Alloy
Pressure Transmitter 169C8392 A,P Rosemount
Pressure Transmitter 169C8394 P Rosemount
Pressure Transmitter 169C8869 P Rosemount
Level Transmitter 184C4775 A Gould
level Transmitter 145C3156 P Barton
Level Switch 184C4776 A Magnetrol
Pressure Switch 184C4770 A Barksdale
TSV Switch 163C1303 A Namco
Pressure Indicator 163C1104 A,P Robert Shaw
Detector 237X731 A GE
Detector 112C3144 GE
Conductivity Element 163C1544 P Balsbaugh
Condensing Chamber 204B7269 P
Thermometer 145C3103 P
Local Panels A
Control Room Panels A



Delete Figures 3,10B-1 through 3.10B-4

Delete Appendix 3E and 3F




