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Mr. . Harold R., Denton, Director
Office of Nuclear Reactor. Regulation~

U. S. Nuclear Regulatory' Ccumission
'. Washington D.C. 20555'

,

'
'

'

Dear Mr.~Denton: ,

River Bend Station' Unit 'l
Docket No. 50-458

Gulf. States- Utilities Cmpany (GSU) provides the- attached
' information in response to Safety . Evaluation Report (SER) Sections
3.10.1 and 3.10.2 and Open It s No.-(5).

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

Sincerely,

j . E. W
J..E. Booker
Manager -
Engineering, Licensing &

' Nuclear Fuels
River Bend Nuclear Group
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RBS SER Response

A. Seismic

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

FSAR Table 3.10A-1 is to include a sumary of seismic qualification
results, and the applicant should ccanit to a date for cmpleting
this table. FSAR Table 3.10B-2 is to include ccmnents on the
seismic test to be performed on Class 1E equignent that has not yet
been tested. Tables 3.10A-1, 3.10B-1, and 3.10B-2 also should
reference all the iroportant applicable standards that are met in the
qualification process, particularly those referenced in SRP 3.10.

RESPCNSE:

Please refer to revised FSAR Tables 3.10A-1 and 3.10B-1 for a
sumary of seismic qualification results and for reference to all
the inportant. applicable standards that are met in the seismic

~

qualification proceas. FSAR Tables 3.10B-1 and 3.10B-2 have been
consolidated in revised Table 3.10B-1.

2. SER Section 3.10.1, page 3-43, Third Paragraph

FSAR Table . 3.9A-5 is to include a sinnary of seismic qualification
results, and the applicant should ccanit to a date for the
empletion of this table. 'Ibe applicant also should provide a
sumary of seismic qualification results for safety-related
mechanical systems and wpents in FSAR Section 3.9B.

RESPCNSE:

. A sumary of seisnic qualification results was provided in FSAR
Table 3.9A-5 of FSAR huminuit No. 12. A sumary of seismic-

qualification results for major safety-related mechanical systems
and components is provided in revised FSAR Section 3.9.2.2B.

-3. SER Section 3.10.1, page 3-43, Fourth Paragraph

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

'

RESPONSE:

Age effects, including, when appropriate, thermal aging, radiation
aging, vibration and dynamic load aging and mechanical cycling, are
addressed for equipnent requiring qualification in accordance with
10CFR50.49. -For details, please refer to FSAR Section 3.11 and the
RBS Environmental Qualification Doctznent (ECD) .
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RBS SER ResIxmse

'A discussion of - fatique considerations for equipnent subjected to
hydrodynamic loads is provided in revised FSAR Section 3.9.2.2.1.3B

:in FSAR Appendix 6A, Section 6A.17..

4. SER Section 3.10.1, page 3-43, Fifth Paragraph

. .Although mounted umexents 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 equipnent 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 equipnent interaction with the mounting is addressed.-

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

Although the app 12 cant has emmitted to follow IEEE 344-1975 and RG
-1.100 for BOP equipnent, the methods of handling aging effects on
the seismic capability of both electrical and nechanical equipnent -
should be clarified in an FSAR mmadriant. 'Ihis cm.:rdiisnt also
should describe what additional measures were taken to ensure that
Wnte consideration was given to aging, sequential testing, and
upgrading of analytical methods.

RESPONSE:

Aging effects are addressed for equipnent requiring qualification in
accordarm with 10CFR50.49 as described in FSAR Section 3.11 and the~

~

- RBS Environmental Qualification Docunent - (EQD) .

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

The' applicant should camit (in the FSAR) to establish a maintenance '

and surveillance pro.g u to maintain equipnent in a qualified status
throughout plant life.

RESPONSE:

Please refer- 'to Section~ 6 of the RBS Environmental Qualification -*

Docunent (ECp) for a description of the maintenance and surveillance ;

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

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

'1he applicant should amend the FSAR description of the seismic
qualification program and clarify the seismic margin for the
required response spectra used, with respect to safety-related
mechanical equipnent. Also, although qualification tests for

electrical equipnent were performed on cabinets, vertical boards,
and benchboards, the applicant must clarify the metnodology used to
qualify multi-cabinet assemblies, particularly those too large to
test.

Response

For a clarification of seismic margin please refer to revised FSAR
Secticns 3.9.2.2.2A 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.

8. SER Section 3.10.1, page 3-43, Ninth Paragraph

'Ihe FSAR description of testing of equipnent to frequencies up to 33
Hz must include higher frequencies. The FSAR should be amended to
clarify what additional safety-related mechanical equipnent may
experience high frequencies fran hydrodynamic loads and describe how -
qualification tests and analyses include the envelope of input
motion pruh M by hydrodynamic loads.

Response

'Ihe qualification of equipnent 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.

9. 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
canponents, equipnent, and supports, the applicant must clarify the
RRS values and justify the use of the static coefficient.

Response:

Please 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.

Page 3 of 7
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RBS SER L ,anse-

B. Ptap ard Valve

1. SER Section 3.10.2, page 3-44; Itan No.1

'Ihe FSAR must clearly state the extent to which draft standards
ANSI /ASIE GIPE-1 (N551.1) , GIPE-2 (N551.2) , QiPE-3 (N551.3) , GIPE-4
(N555.4), ard N41.6 ard issued ANSI /ASME B.16.41 are used. In

addition, the FSAR must also indicate the applicant's position with
re-,=ct to RG 1.148.

Response

ANSI /ASME Standards GIPE-1 through _OIPE-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

equipnent generally meets the requirunents of IEEE Standards
382-1972, 323-1974, ard 344-1975. However, the qualification of
sane recently tested equipnent also meets the requirunents of IEEE
Standard 382-1980.

A caiperison of the guidelines of ANSI /ASME Standard B16.41 against
the RBS requirunents for two exanples (BOP and NSSS) of motor
operated valve specifications is attached. ;

'Ihe RBS position with ic ,-ct to RG 1.148 is provided.
!

2. SER Sartion 3.10.2,. pg. 3-44 and 3-45, Itsm No. 2

Operability of extended structure valves was determined fran static ' '

load tests (based on SSE accelerations) on the actuator and yoke of
valve under pressure. 'Ihe FSAR should clearly present the

justification for excluding the effects of other loads (dynamic

loads), environmental conditions (terperature and flow) , ard
duration in the operability tests.

Response
,

'Ihe denonstration of operability for active valves with extended
structures is acecaplished by a cambination of analyses and tests,
among then, for mana valves, static deflection tests on the
valve / actuator asesibly. For 'a description of the ptmp and valve
operability program please refer to revised FSAR Sections 3.9.3.2A |

and 3.9.3.2B.
I

|

|
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RBS SER Response

3. SER Section 3.10.2, page 3-45, It s No. 3

%e discussion of testing in the operational condition' is limited
- with regard to several cw g .Ents. . %e FSAR should address the

assessnent of degraded condtions and how testing was tailored to
meet the requirment of SRP 3.10.II.1.a(2) .

Response

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

~4. 'SER'Section 3.10.2, page 3-45, It s No. 4

%e ? applicant should amend the existing FSAR tables of ptmps and'
valves to include the standards used and the methods (analysis,
test, or corrbination)' used for qualification. As an alternate, a
separate table may be provided that lists equipnent types and the
above information. ForL exanple, FSAR Table 3.9-10 does not
reference all the inportant 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.

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

In many cases, the motor of an assembly was irdeperdently qualified
and the purp separately qualified for operation, using the inputs at

.the mounting. 1%e FSAR must provide further justification
describing how an acceptable qualification -of the asserbly . was
determined, considering sinultaneous dynamic interactions between
the ptmp, motor, and pedestal / mounting structure.L

|T

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 assenbly was determined.
i
H 6. SER Section 3.10.2, page 3-45,-It s No. 6

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

Page 5 of 7
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,RBS SER Response

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

Response'

'Please refer to Section 6 of the RBS Enviromental Qualification
Document (I@) for a description of the maintenance and surveillance

;

j. program to maintain equipnent in a qualified status throughout plant
; life.

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

'Ihe 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. '1he FSAR
should identify what valves will be subjected to higher frequencies
than 33 Hz- (frm hydrodynamic loads) and discuss the inpact of these
dynamic loads on their qualification atx1 performance.

Response

Ihe. qualification of ~ punps and valves 'that are subjectcx1 to
~

-hpirodynmic loads is addressed in FSAR (ATeuAmnt 12) Section
3.9.3.2A and in revised FSAR Section 3.9.3.2B.

8. . SER Section 3.10.2, page 3-45,' Itan No. 8
~

:Ihe standby. liquid control valve actuator is qualified -to IEEE'

383-1972.- 'Ihe NRC requirements in the areas of aging,. vibration,
and seisnic test methods exceed the requirements of IEEE 383-1972.
'Ihus , 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

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

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

'Ihe staff review of the P& ids indicates that all active sinple check
valves were cmitted frm FSAR Table 3.9.A-11 and other valves were
mitted frm either Table 3.9A-11 or 3.9B-3. 'Ihe FSAR should be
mended to include all active valves and the relevant information.

Page 6 of 7
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RBS SER Response

Response

FSAR (hnendment -12) Table 3.9A-11 and revised FSAR Table 3.9B-3b
list all active valves. However, active sinple 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.

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

The criteria used to determine what auxiliary active safety-related
equipnent is included in the FSAR tables of- active equipnent should
be described in an amendment to the FSAR. For exanple, the

applicant should clarify why active valves on the diesel air
starting system are excluded.

Response

Ptunps 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 (Piecidisit
12) Tables 3.9A-10, 3.9A-11 and in revised FSAR Tables 3.9B-3a and
3.9B-3b. Active pmps and valves that are appurtenances of an
assembly and are not individually identifiable by a mark number are
not listed. Instead, the assetbly 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,

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

'Ihe 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 envirorsnental conditions (thermal and
radiation aging of sensitive materials and their inpact on valve
function and valve leakage.

Response

Please refer to revised FSAR Section 3.9.3.2.2A for a description of j

the generic testing criteria for qualifying check valves. The
effect _of envi m.tal conditions and their impact on valve
function and valve leakage is addressed as part of the Mechanical
Envirorinental Qualification (MEQ) program. Please refer to Section
4 of the RBS Envinnmsit.al Qualification Document (EQD) .

Page 7 of 7



g ,

. .

'
.: e

RBS SER RESPONSE

Attachment

empliance with ANSI /ASME Standard B16.41-1983,
Functional Qualification Requirements for Power Operated

Active Valve Assenblies for Nuclear Power Plants

%e qualification progren for. power operated active valve assemblies
: generally ca plies with ANSI /ASME Starrlard B16.41-1983, with the

following clarifications.

Valve Ta=hr= Test
*

.

hydrostatic ' seat test is done in accordance with MSS-SP-61Se valve
~ and Fittings" Manufacturer's Standardization Society Lof the Valve ,'

' Industry, Standard Practices for Hydrostatic Testing." Pnetunatic seat*

tests are done in accordance with ASME Section V, Article 10, Paragraph
,

: T-1040. -'

Cold Cycle Test
a

No exceptions.
;

-Hot Cycle Test'

Not performed:(not required by specification)

Pipe Reaction End Ioading Qualification Test
1

W=y . of the valve body is denonstrated through the piping analysis.'

Iow stresses in the valve body preclude _the possibility of significant
,

' distortion 'and, therefore, the possibility of binding _of internal'

- W ents. Based _on this consideration, addition of pipe end loads are
not necessary. For valves where the stresses in the valve body oculd be
signi_ficant,.the piping end loads are 4 W _ during the qualification

,

; tests. Exatples include . solenoid valves and air operated control
valves.

'
-

i
_ '

%1 oratory Vibration Test & Seismic Ioading Test ..
'|,

Do---not emply. - However, the fundamental ~ frequency of the valve2

assenblies are . determined analytically and active valve assenblies are -
subjected to static deflection tests to demonstrate operability.

!

Flow Interuption capability Test !

Do not.cmply; - however, valve closure. against substantial flow is ,

'

demonstrated analytically for the purge and vent butterfly valves.

Endurance Test

Not performed (not required by specification) .
-__

_

w

.Page 1 of 1
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ENCEOSURE 2

REVISED FSAR SELTIONS'
,
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Revised FSAR Sections - Index
r

Section Notes
!

-Table.3.9B-3a
Table 3.9B-3b
Table 3.9B-11

3.10.2.1A
3.10.3A
3.10B .

complete section
-3.10.3.1.1B
Table 3.10B-1
Table 3.10B-2 deleted
Figure 3.10B-1 deleted

|
Figure 3.10B-2 deleted
Figure 3.10B-3 deleted
Figure 3.10B-4 deleted

Appenlix 3E deleted
Appendix 3F deleted

4

-+ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



_ - -

.. a

e o-

Revised FSAR Sections - Index

Section Notes

3.7.3.5B

~3.9.2.2.1A
3.9.2.2.2A
3.9.3.2A
3.9.3.2.1A
3.9.3.2.2A
3.9.2.2B
3.9.2.2.1B
3.9.2.2.1.1B
3.9.2.2.1.2B
3.9.2.2.1.3B deleted /aMaui
3.9.2.2.1.4B deleted

'

3.9.2.2.2B
3.9.2.2.2.1B deleted /added
3.9.2.2.2.2B deleted
3.9.2.2.2.3B deleted
3.9.2.2.2.4B
3.9.2.2.2.5B deleted
3.9.2.2.2.6B
3.9.2.2.2.7B
3.9.2.2.2.8B
3.9.2.2.2.98
3.9.2.2.2.10B
3.9.2.2.2.11B
3.9.2.2.2.12B
3.9.2.2.2.13B
3.9.2.2.2.148

3.9.3.2B
3.9.3.2.1B
3.9.3.2.1.1B
3.9.3.2.1.2B
3.9.3.2.2B.

3.9.3.2.38
3.9.3.2.4.1B
3.9.3.2.4.1.1B
3.9.3.2.4.1.2B -

3.9.3.2.4.1.3B
3.9.3.2.4.1.48 added
3.9.3.2.4.2B
3.9.3.2.4.38 deleted
3.9.3.2.4.3.1B deleted
3.9.3.2.4.3.2B delettul
3.9.3.2.4.3.3B deleted

c-_--__--_----
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' Table :1.9-1,' r$ .191b Q$ers?meC 2) , as- follows:
~

Revise RBS FST ,J
, 1,

'i"Requiatory Guide 1.148 iitarch 1981)
' '

.
. t.

Functicnal Specification for ActimValve Assmblies
in Systems Inportant to Safety in Nn lear Power Plantis

c ,

J .

.
.

Project Position - RBS dJes jnot conform explicitly with all of
the requirements of tinis regulatory guide, since t.the guide was
itsued after RBS n 1ve purchase orders were'placed,s

.- - .
.. .

However, scme of the requirments of the guide are addressed in
'

the specifications' for active valve asseiblies.
<

'Ihe valve opfability program outlined in Section 3.9.3.2A and '|
. , ,

3.9.3.23 provides the data necessary to demonstrate-valve
operability.'" ,
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3.7.3.5B

Revise RBS FSAR Section 3.7.3.5B "Use of Equivalent Static
Load Method of Analysis," page 3.7B-18 (Amendment 5), as
follows:

f "When the natural frequeney of a structure er eempenent is

f unknowny tt may be analyzed by applying a statie feree at the
center of mase .- In order te eenservatively aeeeunt fer the
pessibility of mere than ene significant dynamie mede
eenbrtbuting te the total respense7 the statte force is
ealeulated as 15 times the mass temes the maxtmum speetral
aeeeleratten frem the fleer response speetra of the peints of
attaehment of multi-span structurest This feeter ef 175 is

| adequate for simple beam type struetures Per ether mere
i eemplicated structures 7 the faeter used is justified The

vertteal statte feree may be ealeulated direetly frem the
vertical ground design respense spectrum 7 tf it can he shewn!

| that the struetures supporting the equipment are rigid er
i quest-etgid in the vertteal direetion:
1

When the natural frequencies of a system, component, or
| equipment are unknown, it may be analyzed by applying an

equivalent static coefficient analysis. This procedure allows
a simpler technique in return for added conservatism. The
static acceleration of a component is conservatively assumed
to be the peak spectral acceleration of the required response
spectrum (RRS) which envelops the multi-support input spectra.
The oscillator damping associated with the enveloping RRS must
be representative of the actual component damping.

The equivalent static acceleration is then obtained by
multiplying the static acceleration by a static coefficient
which takes into account the effects of both multi-frequency
excitation and multi-mode response. For verifying the
structural integrity of frame-type components physically
similar to beams and columns, the static coefficient is taken
as 1.5. For equipment having other than a frame-type
configuration, justification is provided for the static
coefficient used.

The equivalent static forces on each subcomponent of the
equipment are obtained by multiplying the subcomponent masses
by the equivalent static acceleration. The resulting static
load vector is distributed over the equipment in a manner
proportional to its mass distribution. The static stress
analysis is then performed in a normal manner."

,
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3.9.2.2.1A

Revise RBS FSAR Section 3.9.2.2.1A " Seismic Qualification |
Criteria," 3rd paragraph, page 3.9A-9 (Amendment 12) as I

follows: |

|

" Seismic qualification of equipment is accomplished by one of
the four methods discussed in Section 3.7.3.1A. Analysis is
used to demonstrate structural integrity of the equipment.
The acceptance criteria and margins of safety for mechanical
equipment qualified by analysis or test are in accordance with

| Section 3.9.2.2.2A. Where the equipment is classified as
! active, additional deflection analysis and/or testing is

|
performed. Details of qualification methods for specific

; equipment are contained in Table 3.9A-5."
!
!
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3.9.2.2.2A

Revise ERBS FSAR Section 3.9.2.2.2A " Acceptance Criteria," ist
. paragraph, page 3.9A-11, as follows:

"The acceptance' criteria used'are as follows: J
I

1. Tests, whenfused, 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." i

|
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3.9.3.2A

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

"This section provides the operability assurance programs for
pumps and valves affected by seismic-loads. The operability
assurance programs for pumps and valves affected by the ;

suppression pool induced dynamic loads are provided in
'

> Appendix 6A, subsection 6A.17.
!

Pumps and valves installed in Seismic Category I piping |
systems are designed in accordance with the requirements of J
ASME Section III, Subsections NB, NC and ND. Tables 3.9A-10
and 3.9A-11 list the active pumps and valves, respectively.7
in Beismie Gategory E systems whese operatiens is required
either te ensure safe shutdewn er te mitigate the eensequences

I ef an accident er transient eendition Enaetive pumps and
| valves are designed for the leading eembinations of Section
i Sv9tariv2A and for the stress limits in Table 3r9A-97 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.
l

. Valves without significant extended structures are eensidered
seismically adequate as a result of piping seismie adequacy
(see ASME Seetien EEE7 Paragraph NB-3524Fr Fer valves with
eperaters having significantly extended structures 7 which are
essential fer maintaining pressure integrity 7 analysis is
based upon statie ferees resulting frem equivalent seismie
acceleratiens acting at the center of gravity of the'eperaterr
Per naetiven valves 7 eperability is eheeked by perferming a
statie defleetien testr A statie lead 4 equivalent te that
produced by SSE eenditionsF is applied at the operater
centreid7 with simultaneeus operatien of the pressurized valve
during and after the test;

Active components are those whose operability is relied upon
to perform a safety function such as safe shutdown of the
reactor or mitigation of the consequences of a postulated pipe
break in the RCPB.

Nonactive components are those whose operability (e.g., valve
opening or closure, pump operation or trip) is not relied upon
to perform the system function during the transients or events
considered in the respective operating condition category.

! Safety-related valves are qualified by testing and analysis,
l and safety-related active pumps by analysis with appropriate

stress limits and nozzle loads. The content of these programs
| 1s detailed in the following sections."
!
?
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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:

"Te eemplete the .seismie qualificatien precedurest Seismic
analysis of the assembly, i.e.-pump, motor, and the supporting
structure, was performed to- assure pump operability and
acceptable qualification 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-10

_5."
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3.9.3.2.2A

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

" Safety-related active valves must are required to perform
their mechanical motion during and after the course of an
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 III, Paragraph NB-3524). For valves with
operators having significantly extended structures, which are

essential .for maintaining pressure integrity, analysis is
based upon static forces resulting from equivalent seismic
accelerations 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) is 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 limits when subjected to the design differential
pressure, and operability qualification of motor operators for
the environmental conditions over the installed life (i.e.,

aging, radiation, accident environment simulation, etc.)
according to IEEE 323-1974 and IEEE 382-1972. Cold hydro
qualification tests, hot functional qualification tests,

periodic inservice inspections, and periodic inservice
operation are performed in situ to verify and assure the
functional ability of the valve. The valves are designed
using either the stress analyses er the requirements ef-ASME
Seetien EEE7 depending en valve size- en all active valvesy

an. An analysis of the extended structure is also performed
for static equivalent seismic SSE loads. The maximum stress
limits allowed in these an'alyses 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
!
j verification of operability during a simulated seismic event,
j by demonstrating operational capabilities within the specified
i limits. The preposed testing procedures are described below.
!

!
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The valve is mounted in a manner that 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 an SSE the faulted condition is demonstrated
by satisfying the fe11 ewing ersteria as follows:

Er All the active valves are required be have a
fundamental natural frequency that is greater than 33
Her This is shewn by suitable test er analysist

1.Er The actuator and yoke of the valve . system are
statically loaded by an amount equal to that

determined from an analysis as representing SSE

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.Br 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.

3.4r Electric motor operators and other electrical ,

are qualifiedappurtenances necessary for operation
in accordance with IEEE Standards 323-1974 and EEEE2
344-1975, and 382-1972.

4. Nonmetallic components of valves that are located in

a harsh environment are qualified under the

Mechanical Environmental Qualification program in

accordance with Section 4 of the RBS Environmental
Qualification Document.

The. accelerations 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. |

Adequacy of the valve body is demonstrated through piping i

analysis. Low stresses in the valve body preclude the |
,

possibility of significant distortion, and therefore the :

possibility of binding of internal components. Based on this I

consideration, pipe end loads need not be simulated-during the
operability tests. |

For valves where the stresses in the valve body could be

significant, e.g. solenoid valves and air-operated control

valves, the piping end loads are imposed during the

operability tests.

I
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For ~ selected active valve categories specific qualification
programs are conducted to demonstrate operability. The method
of qualification for these valves is detailed below:

A. Butterfly Valves

The Containment and'Drywell Vent / Purge Isolation Valves
are evaluated for operability 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 is operated
while in the deflected position.

3 ., _ Electrical. appurtenances (limit switches and solenoid
operated valves) are qualified in accordance with the
requirements of IEEE Standards 323-1974 and 344-1975.

4. In addition, assurance of operability is demonstrated
by the following tests:

a. in-shop shell hydrostatic tests

b;,__ cold cyclic tests

c. seat leakage tests

d. pre / post installation function tests.

B. 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 is
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 casing wall. The clearance supplied by the design
around the disc prevents the disc from becoming bound or
restricted due to any casing distortions caused by nozzle
loads. 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

1
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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
2

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
postulated 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
loads, demonstrates the valve's adequacy.

The abeve testing pregram applies only te valves with extended
structures ivery the meter eperaterr Testing is eenducted en
a representative number of valves frem each of the~ primary
safety-related design types fergry meter-eperated gate valveFr
Selected valve sizes are qualified by the tests and the
results used te qualify that group ef valves which the tested
- valve representer Stress and defermation analyses are used te
support the interpelatien;

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. Valve 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 generally follows generically
the guidelines of ANSI /ASME Standard B16.41, draft ANSE

Standard N270rer4 Functional Qualitication Requirements for

Power Operated Safety-Related Active Valve Assemblies for
Nuclear Power Plants.

Valves that are safety-related but have ne extended structurer
such as cheek valves and SRVsy are eensidered separatelyr

.

a._
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Gheek valves are characteristically simple in designy and
their-eperatien is' net affected by seismie accelerations er

the applied nesele leadsr Gheek valve design is eempaety and

there are ne extended structures er masses whose metien eenid

cause distertiens er restrieb eperatien of the valver The
nemele leads due he maximum seismie excitatien de net affect

the.'functienal ability of the valve since the valve dise is
designed te be iselated frem the easing wall: The elearanee

supplied by the design areund-the dise prevents the dise frem
becoming beund er restrieted due te any easing distertiens
caused by nesele leadsv Thereferer the design of these valves
is such that when the structural integrity of the valve is

assuredy using standard design er . analysis metheds7 the

ability of the valve te operate is assured by the design
features; En additien te these design eensideratiensy the
valves are aise subieeted te the fellowing tests and analysist

1r Stress analysis 7 ineluding the SSE leads*

Er En-shop hydrestatie test

3r .En-shep seat leakage test

de Periedie in situ valve exeressing and inspection te
assure the funetional ability of the valver

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

seismie faulted event and ensure that the active valves can

perform their safety-related function when necessary

required."

:

;

i
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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 ersteria fer dynamic, i.e.
seismic, and where applicable, hydrodynamic, qualification of
safety-related floor-mounted, pipe-mounted and fuel handling
mechanical equipment. and the qualificatsen testing and/er
analysis applicable to this plant fer all of the majer
eempenents en a eempenent-by-eempenent basis- 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 paragraph
Section rather than in Sections 3.10B and 3.11. Seismie
operability qualification of active pumps and valves testing
is alse discussed in Section 3.9.3.2B. Eteetrieal supperting
equipment such as centeel eenseles7 eabineter and panels which
are part of the NSSS are discussed in-Seetien 3;t0Br"

I
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3.9.2.2.lB

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

"The ability of equipment to perform its Seismie Gategory E
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 seismie
eategery E eperatiens are performed simultaneously with
vibratery equipment operability is established by testing.
Where this is net practiesty otherwise, the operation and/or
loads are simulated by mathematical analysis and applied in
addition to. physical tests.

Equipment which is larger and/or can be represented by a frame
type structure simpler andfer eensames large amennes of power
is usually qualified by analysis er statie bend test to show
that the loads, stresses, and deflections are less than the
allowable maximum. Analysis and/or statie bend testing are is
aise used to show that there are no natural frequencies belew
33 He er 60 He if the equipment is affected by hydredynamie
leader equipment resonances within the frequency range of
interest (generally 1 to 33 Hz for equipment subjected to
seismic loads only, and 1 to 60 Hz for equipment subjected to
seismic and hydrodynamic loads). If a natural frequeney fewer
equipment resonances are discovered within the applicable
frequency range than 33 He er 60 He if the equipment is
affected by hydredynamie leads is diseevered7 dynamic tests
may be conducted and, in conjunction with mathematical
analysis, used to verify operability and structural integrity
at under the required seismie input eenditions dynamic loads.

When the equipment is qualified by dynamic test, the response
spectrum er time histery of the attachment peint method is

enerally used in determining input motion. Testing is
performed on prototypes of equipment and is supported by
analysis to demonstrate similarity between the prototype and
equipment installed at RBS.

Natural frequency may be determined by running a continuous
sweep frequency search using a sinusoidal steady state input
of low magnitude. Seismie eenditiens Dynamic loads are

simulated by testing using random vibration input or single
frequency input (within equipment espabilityF at frequencies
throughout the applicable range 33 He er 60 He if the
equipment is affected by hydredynamie leads. Whichever method
is used, the equipment response input metien during testing
envelopes the actual equipment response input metien expected
during dynamic loading earthquake conditions. The TRS, where
applicable, generally envelops the applicable frequency range

L-_________________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - _ _ _ _ _ _ _ _ _ _ _ _
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of the RRS with margins 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 fixture which simulates the actual intended service
mounting and causes no dynamic coupling to the equipment.
Equipment mounted on intermediate structures is qualified to

the acceleration levels at the mounting location which takes
into account the transmissibility of the supporting structure.

Equipment having an extended structure 7 such as a valve

operatery is analyzed by applying statie equivalent seismie
SSB teads at the center of gravity of the extended structurer

En eases where the equipment steuetural eemplexity makes
mathematical analysis impractieatr a statie bend test is used
te determine spring eenstant and eperational espability at
maximum equivalent seismie lead eenditiense"

.
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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 Randem Vibration Input

Dynamic tests are generally ?erformed using random multi-
frequency vibration input. Wien randem vibration input is
used7 the actuai saput metien envetepes the appropriate fleer
input metien at the individual medest However, single
frequency input such as sine waves can be used provided one of
the following conditions is met:

1. The characteristies of the required device input
motion are is dominated by one frequency.

2. The antiespated device is rigid, or its response of
the equipment is adequately represented by one mode.

Or The input has sufficient intensity and duration te
excite att medes te the required magnituder such that
the testing respense spectra envetepe the
eerrespending respense spectra ef the individual
.medesyn

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 the
frequency range of interest."

|

|
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3.9.2.2.1.2B-

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 'is-applied to one direction at a at time. In 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."

.
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3.~9.2.2.1.3B

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 fatigue effects might possibly develop over the projected
40 year 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 resulting from SRV actuation. The test
durations were of sufficient length 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 performed on the analyzed
components. Stress reversals of sufficient magnitude and
number were selected to simulate the number of SRV actuations
expected during 40 years of plant operation. In 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
fatique due to hydrodynamic loads resulting from SRV actuation
does not constitute a safety concern for NSSS equipment at the

| River Bend Station."

l
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3.9.2.2.1.4B

Delete RBS FSAR Section 3.9.2.2.1.4B " Prototype Testing."
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3.9.2.2.2B

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

"3.9.2.2.2B Dyncmic Seismie Qualification of Specific NSSS
Mechanical Components -

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

Section 3.9.3.2B. Seismie qualificatien is aise deseribed in
Beetiens 3r971 4By Br9:3rtB7 and Br9r3:3B;"

,
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3.9.2.2.2.1B

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

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

"3.9.2.2.2.1B HPCS Diesel Generator

The high pressure core spray diesel generator is qualified by
a combination of test and analysis. The testing program
consists of two phases. The first phase involves self
starting of the diesel engine by using startup procedures
deliberately designed to cause maximum engine vibration.

Devices on the engine which experience vibration levels
greater than expected under seismic plus normal startup

procedures are qualified by this technique.

Active devices not qualified by the first phase are then
placed on a shaker table and seismically qualified in the
normal way. All essential active devices mounted on the
engine are therefore qualified by test.

The analysis program covers all passive components not
qualified by the testing approach. Both static and dynamic
analyses are performed, depending on whether the equipment is

rigid below the seismic ZPA. In addition, the generator is
analyzed dynamically since it cannot be qualified by either of
the testing approaches. Deflection analyses are also
performed on the generator to ensure operability under all
postulated conditions."

t
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3.9.2.2.2.2B

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

i
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3.9.2.2.2.3B

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

,
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3.9.2.2.2.4B

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

"The HEU was analysed fer the SSB faulted eenditieny using the
nmethed of nSum en Abselate Values of the Medal Leadsr

The HCU's are located in the reactor building and are
subjected to both seismic and hydrodynamic loads. A complete
HCU assembly was qualified by multi-axis / multi-frequency

testing in the frequency range from 1 to 100 Hz. The required
safety function, i.e. to de-energize and initiate reactor
scram was successfully demonstrated during testing. As the

result of fatigue failure resulting from the over
conservatively applied hydrodynamic loads, during testing, the
HCU's are qualified for a limited life. Maintenance and
surveillance procedures are being implemented to ensure that

the HCU's will not be operated beyond the expiration of their
qualified life without refurbishment.
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3.9.2.2.2.5B

Delete RBS FSAR Section 3.9.2.2.2.5B " Fuel Assembly (Including
Channels)."
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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 building 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 forces of 4.5g horizontal
and 3.0g . vertical as fetiewst. This compares to the
calculated RBS required accelerations of 0.75g horizontal and
0.5 vertical. Details of the qualification are as follows:

1. The flooded pump 1 motor, and recirculation system
piping assembly is analyzed as a system, free bedy
The system is supported by constant support hangers
from 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, modo
shapes, and maximum dynamic acceleration responses
using the response spectrum method. The maximum
acceleration valuea are less than the RBS design
values. Naturas frequeneses are greater than 33 Her
as determined by anakysist thereferer en equivaient
statie head methed of seismie anakysis is usedy

2. Primary stresses due to horizontal and vertical
dynamic seismie forces are considered to act
simultaneously and therefore added algebraically.

i

Horizontal and vertical dynamic seismie forces are
applied to mass centers, and equlibrium 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 seater
using live loads, 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 in was calculated including tensile stress'

from design pressure.

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

- - _
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6r Analyses have been eempleted which demonstrate that

; the natural frequency of the assembled pump and meter ,

structure under seismie leading is greater than 33
- eyeles per seeendr"
,

,
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3.9.2.2.2.7B

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

pumps. All five pumps are located in the auxiliary building
and are not subjected to hydrodynamic loads.

A prototype ECCS pump motor has been dynamically seismically

qualified via a combination of static analysis and dynamic
testing. The eemplete motor assembly has been dynamically
seismically qualified by multiaxis/ multifrequency via dynamte
testing, in accordance with IEEE Standard 3447 -1975. The
qualification test program included demonstration of startup
and shutdown capabilities, as well as no load operability
during dynamic seismie loading conditions.

For static analysis, the seismic forces of each component or
assembly are obtained by concentrating its mass at the conter

of mass of the component or assembly and multiplying by the
seismic acceleration (earthquake coefficient). The magnitude
of the RBS specific earthquake coefficients is .430g *-

vertical and 1.1069 - *-- horizontal compared to an equipment
capability of 2.35g vertical and 2.lg horizontal. fexcept
helew meanting flanger - *--- horizontal) .

The qualification of the pump motor assemblyten as a units

while operating under faulted SSE conditions was provided by
analysis, in the form of a statte earthquake-aeeeleratten
analysts since the natural frequency is abeve BB Her Under
thin eriterient the units were eensidered te he supported as
designed and maximum spee&fied vertical and herisental
neeelerations being eenstantly applied simultaneensly in the

warnt-ease eembinatten and the resutte of the analysis
indicate that the pump in espable of sustaining the aheve
leadings witheut everstressing the pump eempenentsy A

three-dimensional finite element model of the pump / motor and
its support was developed and dynamically analyzed using the
response spectrum analysis method. The result of the analyses

demonstrated that the stresses at all critical locations are
less than their corresponding allowable values when the

pump / motor assembly is subjected to the a pplicable ntatic and
dynamic loads. Pump operability is furt1er established by

demonstrating that the calculated critical location
displacements are less than the corresponding allowables."

Delete footnotot

*fnfermatien he be previded upen enmpletten of new leads
programr"

<
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3.9.2.2.2.0B i
1,

Revise RBS FSAR Section 3.9.2.2'2.8B "RCIC Pump Assembly," as ;.

follows: I,

"The RCIC pump construction is a barrel-type on a large cross-
section pedestal. Qualification was performed by analysis.
The seismie design anatysis is based en 475g herimental and
tr5g vertical aceeteratienst 'the RCIC pump is not subjected
to hydrodynamic loads. Results are obtained by using
acceleration forces acting simultaneously in three directions,
one vertical and two horizontal, and calculated using the
square root of the sum of the squares method. The pump mass,
support system, and accessory piping have been shown, by
analysis, to have a natural frequency greater than 33 Hz. er
60 He for equipment affected by hydredynamie leader

The RCIC pump assembly is has been analytically qualified by
static analysis for seismic loading as well as the design
operating loads of pressure, temperature, and external piping
loads. The results of this analysis confirm that the stresses
are substantially less than 90 percent of the allowable."

r
|

I
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3.9.2.2.2.9B

Revise RBS FSAR (Amendment 16) Section 3.9.2.2.2.9B "RCIC
Turbine Assembly," first paragraph, page 3.9B-39, as follows:

"The RCIC turbine is not-subjected to hydrodynamic loads and
has been seismically qualified via a combination of static )
analysis and dynamic testing. The turbine assembly consists
of rigid masses, wherein static analysis has been utilized,
interconnected with control levers and electronic control
systems, necessitating final qualification via dynamic
testing. Static loading analysis has been employed to verify
the structural integrity of the turbine assembly and the
adequacy of bolting under operating and seismic loading
conditions. The complete turbine assembly has been
seismically qualified via dynamic testing, in accordance with

344 -1975 as interpreted by Reg. Guide 1.100.IEEE Standard 7
The qualification test program included demonstration of
startup and shutdown capabilities, as well as no load
operability during seismic loading conditions."

Delete remainder of section.

L

!

'
_ _ _ _ _ _ _ _ - . - - -



. .

. .

3.9.2.2.2.10B

Revise RBS FSAR Section 3.9.2.2.2.10B " Standby Liquid Control
Pump and Motor Assembly," as follows:

"The SLG positive displacement pump and meter meunted en a
eemmen base plate have been qualified by statie analysis:

The seismie design analysis is based en 1 75g herimental and
tr75g vertical acceleration; Results are ebbained by using
aeeeleration forces acting simultaneously in three direetiens7
ene vertical and the other twe herieenta17 and calculated

| using the square reet of the sum ef the squares methedr The
pump / meter / base assembly has been shown by statie analysis te
have a natural frequency greater than 33 Her The SLG pump and
meter assembly has been analytically qualified by statie
analysis for seismie leading as well as the design operating

i

leads of pressure 7 temperaturer and external piping leader'

The results of this analysis eenfirm that the stresses are
substantially less than 90 percent of allewablev

The'SLC positive displacement pump and motor are mounted on a
common base plate in the reactor building. The SLC pump
structural integrity and operability is demonstrated by three-
dimensional finite element analysis. The analysis
demonstrates that the critical location stresses are less than
the allowable stress limits.

The structural integrity and operability of the motor is
demonstrated by type test in accordance with IEEE Standards
323-1974 and 344-1975. The dynamic test includes vibration
aging postulated as the result of hydrodynamic loads."
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3.9.2.2.2.11B

Revise RBS FSAR Section 3.9.2.2.2.11B "RHR Heat Exchangers,"
as follows:

"A dynamie anaiysis is performed te verify that the RHR heat
exchanger een withstand seismie ieadings characterized by the
fieer response speetra given in Figr 3;9B-3 and Br9B-4r
Seismie testing is an impractieas methed te verify the seismie

| adequaey of equipment when predietabie seismie ieads een be
| determined by anaiysist

A three-dimensional finite element model is developed to
dynamically analyze the heat exchanger and its supports using
the response spectrum analysis method, and to verify that the
RHR heat exchangers can withstand seismic loadings. The RHR
heat exchangers are located in the auxiliary building and
therefore do not experience hydrodynamic loads. The RBS
specific response spectra are used in the analysis for seismic
loads. The same model is used to statically analyze and
evaluate the nozzles due to the effects of the external piping
loads and dead weight in order to ensure that nozzle load
criteria and limits are met. Critical location stresses are
evaluated and compared with the allowable stress criteria.
The results of the analysis demonstrate that the stresses at
all investigated locations are less than their corresponding
allowable values.

The seismic qualification of the RHR heat exchangers meets the
requirements of Reg. Guide 1.92 and ASME, Section III, Class 2
and 3."
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3.9.2.2.2.12B

Revise RBS FSAR S0ction 3.9.2.2.2.12B " Standby Liquid Control
Tank," as follows:

"3.9.2.2.2.12B- Standby Liquid Control Storage Tank

The standby liquid eentrel storage tank is a cylindrical tanky
9 ft in diameter and 12 ft high7 belted te the eenerete fleerr
Stresses are hand-ealculated by eenventional metheder The
magnitude of the earthquake eeefficients fer Safe Shutdewn
Earthquake 4SSEF are 1r75g herimental and tr75g verticalv The
standby liquid centrol tank has been qualified by analysis
feet

1 Stresses in the tank bearing plate

Er Belt stresses

3 Sleshing leads impesed by earthquake natural
frequency of steshing = Ov50 He

4r Minimum wall thiekness

5 Buehlingr

The standby liquid control storage tank is located inside the
reactor building and is subjected to seismic and hydrodynamic
loads. The tank is considered a rigid body and is qualified
by three-dimensional static analysis. Sloshing of the fluid
within the tank is considered in the analysis."

i

i

!
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3.9.2.2.2.13B

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 RBS main steam piping stress analysis.

Maximum stresses and moments are calculated and' compared to
allowables to ensure structural integrity of the valve and

yoke as a whole. The MSIV actuator, including the barret and
. valve stem, is dynamically tested to both seismic and
hydrodynamic loads using multi-axis / multi-frequency inputs.
Stroke times are measured before, during and after the dynamic
testing to ensure operability under all dynamic conditions.
The MSIV body and externals are not. included in this testing

since they are not susceptible to externally applied dynamic
loads."

. .-- . . . . . - . ._-
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-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 dynamic
loads by a combination of test and analysis. The SRV's are

modeled in-the RBS main steam piping analysis which generates
RRS at the inlet flange interface to valve, as well aus forces

and moments the outlet flange interface. The complete valve /
actuator-assembly is-then dynamically tested for both seismic

and hydrodynamic loads using multi-axis / multi-frequency

inputs. Moments on the outlet flange were simulated during

this- testing. The SRV is required to operate within its
specified limits before, during and after -the dynamic

testing."
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3.9.3.2B

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

"The active pumps and valves are listed in Table 3-9B-3r

Active mechanical equipment classified as Seismie Gategory E

are designed te perform their functions during the life of the
plant under pestulated plant eenditionsv Equipment with

naetive *faulted eenditien funetienal requirements include n

pumps and valves in fluid systems such as the residual heat
remeval system and the cere spray systems- Safety related'
pumps and valves must perform a mechanical motion during the
course of accomplishing a safety function.

Operability is assured by satisfying the requirements of the
fellewing programer Safety-related valves are qualified by
pretetype testing and analysis and safety-related active pumps
are qualified by analysis with suitable stress limits and
neerle leads; The centent of these programs is detailed
belowv 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) in-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 l'isted 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:

*Aetive equipment must perferm a mechanteel metien during the
eeurse of aceemplishing a safety functien-

._. - - ._ _ - .- - . _ . . _ _ -.
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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 both prier to installatsen in
the plant 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 additien te these tester the safety-related active pumps
are analyzed 'fer eperability during an SSB eenditien by
impesing the fe11 ewing ersteriat IF the pump is not damaged
during the seismie eventy and EF the pump eentinues eperating
despite the SSB leads

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 deoris may be present in the
suppression pool."

.
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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 limit, as indicated in Section 3.9.3.lB 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 is

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 (S ) for the faulted condition loads is maintained at
1.2S, or*approximately 0.75 S (S = yield stress) and is the
maximum stress in local fibersY Y(S + bending stress S is
limited to-1.8S, or approximately T.1 S Themaximumdhn)amic
seismie 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 is not be impaired by the seismie
event.

A dynamic analysis is performed made to determine the seismic
load from the applicable floor response spectra. This A
analysis demonstrates is made te cheek 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 is below 33 Hz, an analysis is performed to
'

determine the amplified input accelerations necessary to
perform the static analysis. The adjusted acceleratiens are
determined using the same eenservatisms centained in the ,

1

herimental and vertical accelerations used for 8rigida
structures The statie analysis is perfermed using the I

adjusted acceleratiener and the results must satisfy the
stress limits stated in Table Br9B-Er"

i
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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
SSE 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. In
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 SSE and
continues to operate at the design speed despite the SSE 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 I

plant conditions for active pumps." |

|
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l3.9.3.2.2B

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

"These equipment assemblies are smally eempaeby rigid
assemblies 7 with natural frequencies well above 33 Her With
this fact verified 7 each equipment assembly has been
seismically qualified via statie analysis onlyr This statie |

qualificatien verifies operability under seismie eenditiens i

and ensures structural leading stresses within Eede
limitatiener j

The SLC pump and motor are dynamically qualified as described
in Section 3.9.2.2.10D. In 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

SLC pump shaft and motor shaft are disconnected, and then
calculating the relative displacement of the shaft centerlines
when subjected 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 ^ drop accident which does not
result 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 seismically qualified by analysis using a three dimensional
finite element model as discussed in Section 3.9.2.2.2.8B.
Small piping providing cooling water to the mechanical seals
is 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
hydraulic thrust loads at the impellers.- The RCIC turbine was
dynamically qualified by type test as discussed in Section
3.9.2.2.2.9B."

__
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3.9.3.2.3B

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
on 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.

2. 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 1-hour duration.

4. Motor Bearings are selected and their operating life
is established based on bearing manufacturer's test
and operating data using the calculated bearing
loads.

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

6.5v Dynamic Seismie aging and testing has been performed
on a . biaxial test table in- accordance with IEEE

the shake table was~344.75. During this typer testi
activated simulating the maximum design limit of the
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,

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

7.6v An environmental test simulating a 100 day LOCA
condition with 400 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."

,

-
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3.9.3.2.4.lB-

-Revise RBS FSAR'Section 3.9.3.2.4.lB " Class 1 Active Valves,"
.as-follows:

^

"The. Class 1 active valves' are' the main steam isolation
valves, ' safety / relief valves, -and . 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. "

,
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3.9.3.2.4.1.lB

Revise RBS FSAR Section 3.9.3.2.4.1.1B " Main Steam Isolation
Valve," 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 MSIVs."

!
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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 tx) moments and accelerations exceeding.th'e RBS
requirements.

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

,
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3.9.3.2.4.1.3B

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

"The two SLC explosive valves are has been generically
qualified to IEEE Standards 323-1974, 344-1975 and 382-1980 by
type test of a RBS prototypical valve / actuator assembly. The
generie 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 frequeneses belew 33 He and the ability be
nemain operable after the applicatien of herimental seismie |

leading equivalent te 675 gis and a vertieel seismie leading
equivalent to 4v5 g s at 33 He."i

;
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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

Qualification of the Class 1 active HPCS injection valve
(E22-F004) was performed in 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
IEEE 344-1975 and 382-1980. The actuator was mounted on a
valve during qualification to simulate the interface. 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 specifically apply
(e.g., yoke legs), methods employed by vendor or methods based
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,
qualification 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
operability using 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 GB- has six valves within the NSSS scope of supply
which are Class 2 active and no Class 3 active valves. These
six Class 2 active motor-operated valves are used in the HPCS
system.

These valves are generseally qualified by testing valves that

are typical of the valves supplied by GBr Operability is
ensured by testing under both the statie design basis lead and
at the maximum espability statie leadr These tests ensure
operability during and after the design basis leadr The
actuaters are qualified be EBEE 382-19727 te levels that
exceed the design leadinger

Qualification of these Class 2- active HPCS valves was
performed similar to that for the injection valve 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 fatigue capability where applicable and valve
operability was demonstrated using static bend test data.
These standard valves are seismically qualified to IEEE

Standards 344-1975 and 382-1980. Qualification of the
actuator furthermore meets the requirements for IEEE Standard
323-1974."

l
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3.9.3.2.4.3B

Delete RBS FSAR Section 3.9.3.2.4.3B " Test Results."

,.
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3.9.3.2.4.3.1B

Delete RBS FSAR Section 3.9.3.2.4.3.1B " Main Steam Isolation
Valves."
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3.9.3.2.4.3.2B

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

|
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3.9.3.2.4.3.3B

Delete RBS FSAR Section 3.9.3.2.4.3.3B " Standby Liquid Control
Valve (Explos~ive Valve) . "

-. -
l
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Table 3.9B-3a

SIM4ARY OF N3'IVE PtNPS

Equipnent .

Description Method of Qaalification-
MPL Manufacturer ID Ntsnber Qualification. Standards '(1)

C41-C001 SIC ptmp/ motor - 21A'1921AE Test / Analysis Punp:- efgi
Motor: abhij

Union /GE.

E12-C002- RHR pimp /notor 283K371G012 Test / Analysis Pimp: efgi-
Motor: abhijByron Jackson /GE

E21-C001 LPCS ptmp/ motor 283X429G001 Test / Analysis Ptmp: efgi
Motor: abhijByron Jacksal/GE

E22-C001 HPCS ptmp/ motor 21A1913AK Test / Analysis- Punp: efgi
Motor: abhijByron Jackson /GE

E51-C001 RCIC ptmp 21A9443AX 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. O
h: Reg. Guide 1.89, Rev. O
i: Reg. Guide 1.92, Rev. 0
j: Reg. Guide 1.100, Rev. 1-

Page 1 of 1-
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Table 3.9B-3b
-

SLDNARY & ACTIVE VALVES

Fqtilment
Description Method of . Qualification'

MPL Marnifacturer ID Nuniber Qualification Standards (1)

B21-F022/F028 MSIV 10504935ARG001: .'Itst/ Analysis abodj
Atwood & Morrill

B21-F041/F047/F051 SRV 22A6441- . Test abodj
Crosby

C11-F009/F182 Solenoid valve 21A9317 Test abodj
Valcor

C11-F010 Vent valve 21A1997P001 Test - bj
Fisher

C11-F011 Drain valve 21A1997P002 Test bj

Fisher

C11-F180 Vent valve 22A6924AA Test bj

Harmnel Dahl

C11-F181 Drain valve 22A6924AB Test bj

Hamuel Dahl

C41-F004 Explosive valve 21A9370AB Test abcdj
Conax

E22-F001 MOV 105D5007KG014 'Ibst/ Analysis abodj
Anchor Darling

E22-F004 MDV 105D5007KG008 ' Test / Analysis abodj
Anchor Darling

.

:

Page 1 of 2
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table 3.98-3b (cont'd)
* SUMARY T JCIIVE VALVES

- ,

v ir-arit-
Description Method of Qualification

WL Manufacturer ID Number Om1ification' Standards (1)

E22-F010/F011/F023 MOV 105D5007NG006 Test / Analysis: abodj-
Anchor. Darling

E22-F012 MOV 105D5007KG002 Test / Analysis abcdj.
Anchor Darling

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

.

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

.

e

Page 2 of 2*



,
_ __ _ _ _ _ _ . _ _ . _ _ _ . _ . ._ .

-

.J , ..;

. ~ . -5

-RBS FSAR
'

< ~

...

''
Table 3.98-11

EQUIPM!NT QUALIFICATION RESULTS

Md'""it
naacription Method of- Qualification

NL Manufacturer ID Itunhar Qualification. Standards '(1)

B21-N005_ . Flow element 283X555G001. Analysis a-

. GE

B33-C001 ' Recirc pap notor 762E637ADG001 Analysis afgh .
Bingham /GE

B33-F023 'Recirc M W .922B192ABG001 Analysis 'afgh
Anchor Darling

B33-F060 Decirc FCV 768E574P005 Analysis afgh
Hanumal Dahl

B33-F067 Recirc MOV 9220192BBG001 Analysis afgh .
Anchor Darling.

~Cll-D001 HCU 767E800G001 Test / Analysis gh
GE-

C41-A001 SIC tank 283X596G001 Analysis .a
Richland Engineering

| E12-B001 RHR heat exchanger' 283X548G002 Analysis f

|
M

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

E21-N002 LPCS flow orifice .21A9505DC' Analysis 'd-

Vickery Sims

!
; Page 1 of 4
i
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'h~ Table. 3.9B-11 (cont'd) -

EQUIPMNT QUALIFICATION RESULTS
.

, -

Bkilipnent -

Dercription Method of X Qualification
MPL Manufacturer ID Ntanber Qualification . Standards (1)

E22-N007 HPCS flow orifice 21A9505DD Analysis d- e

Vickery Sims

E33-D001/D021 Flow orifice 22A5369 Analysis- d ' 4 --
, , .

Vickery Sims s e-

E51-N001 BCIC flow orifice 21A9505DE Analysis d
Vickery Sims

,

'

F11-E001 Fuel prep machine 283X759G001 Analysis fgh
'

'

GE s

F11-E002 New fuel inspection stand 767E248G004 Analysis fgh
GE 7

Fil-E011 General purpose grapple 767E555G001 Analysis b
GE

r

Fil-E012 Jib crane 105D5950P002 Analysis fgh'

California Pacific
'

s- .-

Fil-E014/F.017 Fuel handling platform 767E546G009 Analysis f

GE/ Pro & Rem ,

1

F13-E005 Head holding pedestal 105D5987G001 Analysis f I

CBIN'

F13-E008 Dryer separator sling. 767E707G001 Test / Analysis b
Votaw

Page 2 of 4
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Table 3.9B-ll'(cont'd).

EQUIPMENT QUALIFICATION RESULTS

Equignent .

Description Method of. Qualification
MPL Manufacturer ID Ntumber Qualification Standards (1)

F13-E009' Head strongback carousel 767E572G004 Analysis b
Votaw

F14-E002 Control rod grapple 767E593G001 Analysis. b
Industrial Design

F15-E003/E00(- Refueling platform 767E457G007 Analysis f

GE/ Pro & Rem

F16-E005 Auxiliary platform 767E594P013 Analysis fgh
AVEL

F16-E002 Fuel storage rack (Part of F16-E012)
GE

F16-E006 In-vessel rack 767E997G003 Not required until

Gould .first refueling outage

F16-E009 Defective fuel storage ll7C2072G005 Analysis b
container
GE

I

F16-E0ll Equipnent storage rack 767E206G001 Analysis f |

GE

F16-E012 Fuel storage vault 769E504G001 Analysis abfgh-
GE

F42-D001 Incline fuel transfer tube 283X690G001 Analysis acefgh
'GE

Page 3 of 4
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Table 3.9B-ll (cont'd)

EQUIPMENT QUALIFICATION RESULTS

Equipmnt
Description Method of Qualification

MPL Manufacturer ID Number Qualification Standards (1)

F42-G001 Bellws 10505916P001 Analysis afgh
R-- -Associated Piping

G33-N011 RWCU flw orifice 21A3544AAP001 Analysis d
Vickery Sims ,1

G33-N035 RWCU fl w element 21A3548ACP001 Analysis a
Pranutit

G'' ''040 RWCU flw orifice 21A3548ACP001 Analysis d
Vickery Sims

t- : ' '' RWCU flw elenent 21A3544ABP001 Analysis a
Fluidics

(1) a: ASME
b: AS'IM
c: AISC
d: ANSI B16.5
e: ANSI B31.1
f: Reg. Guide 1.92, Rev. O
g: Reg. Guide 1.100, Rev. I
h: IEEE 344-1975

Page 4 of 4

g y y % ;;.y _. q ', gy__.;,p 'y,}.'~," s:_:;'VL :[|.;.;;?: g . p y,;.

_ ._ _



_ _ _ _ _ _ _ _ _ _ _ _

. .

e .

. .

3.10.2.1A

Revise RBS FSAR Section 3.10.2.1A " Testing," 2nd paragraph,
page 3.10A-3, as follows:

"In- seismic _ qualification testing, equipment auxiliary-
components, such as relays, switches, and instruments
necessary for proper operation, are mounted in a manner
similar to which they are to be installed, and then tested and
qualified along with the equipment.

.For multicabinet assemblies, the test prototype units
sometimes consist of a smaller number of cabinets than the
assembly being qualified. In such cases, and evaluation of
the responses due to the front-to-back, side-to-side, vertical

,

j and torsional modes of the multicabinet assemblies, with
! respect to those of the tested units is made. This evaluation |

assures the adequate qualification of the multi-cabinet |assemblies and the electrical components located in them." i

;

,
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3.10.3A

Revise RBS FSAR Section 3.10.3A " Methods and Procedures of
Analysis or Testing'of Supports of Electrical Equipment and
Instrumentation," 2nd paragraph, page 3.10A-4, as follows:

"The response of racks, panels, cabinets, and consoles is
considered in assessing ~the capability of instrumentation and
electrical- equipment. Electrical equipment and

,

( instrumentation is tested, wherever feasible, with their
| supporting structures in their installed- configuration.
! Mounted components are qualified to the acceleration levels

eensistent with these transmitted by theirat their mounting
location which takes into account the transmissibility of the

,

supporting structure."'

;

i
1

,

,

u ., .
. . . . .
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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 QUALIFICATIONS OF SEISMIC
CATEGORY I INSTRUMENTATION AND ELECTRICAL EQUIPMENT (GE
SCOPE OF SUPPLY)

3.10.1B Seismie 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-shubdewn-earthquake-4SSEF
faulted event defined-in-Seetien-3r7 1A, without functional

impairment.

In-additieny the equipment is evaluated and qualified te

hydredynamic leads as deseribed in Seetien av97

The Class 1E instrumentation and electrical equipmenty
and support structures supplied by GE requiring seismic

qualification are identified in Table 3.10B-1. The supporting
structures fer this equipment are identified in Table 3:10B-Er
.The seismic qualification of these i'nstrumentation, equipment,
and supports is described in the following subsections.

Sections 3.9.2.2B 3r9ravar and 3r9:3:4 addresses similar

tepies en the dynamic qualification testing and analysis of
the Category I mechanical components, equipment, and their

supports, including the integral or associated electri' cal
components such as valve-mounted components and pump motors.

3.10.1.2B Seismie 4Dynamich Design Criteria

3.10.1.2.1B NSSS Equipment

The scismic criterion used in the design and subsequent

qualification of all Class 1E instrumentation and electrical
equipment supplied by.GE is as in the following paragraph.

The Class 1E equipment is capable of performing all 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
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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 IE

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 I equipment.
Equipment is dynamically qualified either by GE or by the
supplier. In either case Suppliers of equipment 7 such as
batteries and reeks 7 instrument racks centrol eenseles7 ehe7
are required te submit test data, operating experience, and/or
calculations to substantiate that their 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 4Exeluding Meters and
Valve-Meunted Equipmenth

3.10.2.lB 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 safety 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 4 mounting bolts 7 and pressure boundaries.
eteF after operating espability was established by testingr

GE supplied Class lE equipment performingAnalysis -

primarily a mechanical safety function (pressure boundary
devices, etc) was analyzed since the' passive nature of
-their critical safety role usually made testing
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impractical unnecessary. Analytical methods sanctioned by
IEEE 344-19757 Seetien 57 were utilized in such cases (SeeTable 3.10B-1 for indication of which items were qualified
by analysis).

Testing - GE supplied Class lE equipment having primarily
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 lE equipment is in

accordance with the requirements of IEEE 344-19757 Section 8
and Reg. Guide 1.100.

3.10.2.2B Testing procedures for Qualifying Electrical
Equipment and Instrumentation (Excluding Meters and
Valve-Meunted Equipmenth

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
operating states as if it were performing its Class 1E
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
were tested if thenormally closed contact , configurations

relay is used in those configurations in its Class lE

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 te 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 usually run at low
acceleration levels 40-26F in order to avoid damaging the test
sample in case a severe resonance was encountered. The
resonance search was run frem 1 te 60 He fif the shaker system
has capabilityF 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

>
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comparing the acceleration level with that-at the table of the
vibration maching. Sometimes, the devices either were too

accelerometer, with their critical parts in ansmall for 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 malfunction limit
dynamic capability. This test was a necessary adjunet to the

assembly test as is shewn in later dieeussient The
For multi-frequency testing, five OBE and one SSE test were

run at the appropriate TRS. In some cases, the TRS was
or thegradually increased until device malfunction occurred

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 until either the

device malfunctioned or the limit of the vibration 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 460 Hefsince 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. includes the

nqualificatienn limit der each device testedr
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 Equipment Operators

The piping analysis establishes the respense spectrar power
speetral density funetieny er time histery characteristiesy.
and develeps a herimental and a vertical aeeelere.tien for the

pipe-meunted equipmenty Pipe-meanted valves normally have a
natural frequency greater than7 er equal her 60 Her Glass 1E
meter-eperated valve actuaters' were qualified in aceerdance
with 1EEE 382-197Er

The safety relief valver including the eteetrical eempenents
mounted en the valver are subjected be a dynamie seismie teser
This testing is deseribed in Beetiens 3r9 ear 2rer14B and
Br973rEv6Br The qualification of valve operators is discussed
in Section 3.9.2.2B.
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3.10.2.4B Qualification of NSSS Motors
Seismic qualification of the BEES NSSS motors is discussed in

Section 3.9.2.2BrB;7B in eenjunetien with the EEGS pump and
meter assemblyr Seismie qualificatien of the standby liquid
centrel (SLEF pump meter is discussed in Seetien 3 972rEvEv10B
in eenjunction with the She pump meter assembly.

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

3.10.3.lB Seismte Dynamic Analysis and Testing Procedures and
Restraint Measures

3.10.3.1.lB NSSS Equipment 40ther Than Meters and
Valve-Meunted Equipmenth Panel Mounted Equipment

The Elass lE equipment supplied by GE is used in many systems
en many different plants under widely varying seismie

requirements: The siesmie qualificatien tests were performed
at all frequeneses frem 5 to 69 He 4the aetual qualificatien
range was- 1 te 60 Her .but since test facility empability
semetimes limited the lewer frequency test te 5 Hey a
eembinatien of test and analysis was-used te assure that there
were ne untested reseneneesFr

The Class lE equipment supplied by GE is used in many systems
on many different plants and is subjected to under widely
varying dynamic loads. seismie requirements: The seismie
qualification tests were performed to envelop the applicable
frequency range. at all frequencies frem 5 te 33 Her For

supports subjected to seismic loads 'only, the tested
frequencies range from 1 to 33 Hz. 4the actual qualificatien
range was 1 te 33 Hey but since test facility espability
sometimes limited the 1 ewer frequeney test to 5 He Where
testing below 5 Hz is was limited by the capability of the
test facility, a combination of test and analysis is was used
to assure that there were no untested resonancesF.

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

generally found to be conservative due to the increased
flexibility of the narrower section. If conservatism cannot
be established the panel is accurately modelled and a computer
analysis of its structural response is performed."

Some GE supplied Class lE devices were qualified by analysis

only. A sample analysis is shewn in Appendix 3Fr Analysis was
used for passive mechanical devices and was'sometimes used in

combination with testing for larger assemblies containing
Class lE devices. For instance, a test might have been run to

,
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determine if there were natural frequencies in the equipment
within the critical frequency range. If 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

Appendix BBr If it had natural frequencies in the critical

frequency range, then calculations of transmissibility and
were determined toresponses to varying input accelerations

'if Class 1E devices mounted in the assembly would operatesee
without malfunctioning. In general, the testing of Class IE

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 themanner it was to be mounted when in use. and vibratien testing
it by running 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

level 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 lE 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 resp'ense input motion at any

Class lE device location for any given input To the base
of the assembly. fif was assumed that the transmissibilities
were linear as a function of acceleration even though they

actually deerease as acceleratien is increased--therefere7 a
eenservative assumptienFr As long as the device input

acceleratiens were determined te be belew their malfunction
limiter then the assembly was censidered a rigid bedy with a
transmissibility equal te 1 se that a device meunted en it
weeld be limited directly by the assembly input acceleratient

Since centeel panels and raeks constitute the majerity of

elass i electrie assemblies supplied by GEr seismie

qualificatien testing of these is discussed in mere detail

There are basically fear generie panel types: One er mere of
each type was tested using the abeve precedurest

Fig 3:10B-1 threngh Br10B-4 illustrate the four basse panet

. types referenced abeve and shew typical acceleremeter

leeatiener The status of the dynamie tests en the Glass 1B

panels supplied by GB fer this plant are summarized in Table
3:40B-Er

The full acceleration level tests described disclosed that

mest of the panel types had more than adequate mechanical

- - . - . . . .. . - - - -__. - . - - - -.__. - -. .- .
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strength and that a given panel design. acceptability was just

a function of its amplification factor and the malfunction
levels of the devices mounted in it. Many devices were
mounted in the test panel or rack and qualified as an
assembly. Other devices were tested individually as described
above. Subsequent Sometimes panels were 7 thereferer tested
at lower acceleration levels and the~ transmissibilities
measured to the various devices. as described 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 using the

transmissibility analysis described.

3.10.4B Operating License Review

Br10 4 1B NSSS Gentrol and Electrical Equipment fOther Than
Meters and Valve-Meunted Equipmentf

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 IE applications at RBS passed the
prescribed tests. Where equipment failed be pass the tester
it was reseeted: En some eases 7 equipment which failed one
test was medified er repaired te meet the perfermanee

requirements and retested If the retested equipment passed
the latter testy it eenid be used in a Elass 1E applicatient

Table 3r10B-1 lists the NSSB eentrel devices by item number
and venderr

~ Alser A summary of the. test eenditiens results for the devices
used in Class 1E applications is given in the Table 3.10B-1.

The acceleratien level shewn in the right columns of Table
3 10B-1 is the acceleratien at which either the device

malfunctiened er the limit of the vibratien machine was
reachede

3:10:4 REB NSSS Meters

Seismie qualificatien test results f)r the EEES. meters are

discussed in Seetien Br97Everar7B in eenjunction with the She
pump meter assemblyr Seismie qualifiestien test results for

the SLG meter is discussed in Beetien Br9 Eraver10B in

eenjunetien with the She pump meter assemblyr

3r10:4r3B Valve-Meunted Equipment

The safety / relief valves 7 ineluding the electrical eempenents

meunted en the valver are subjected te dynamie tests: The
results of these tests are discussed in Beetiens 3r9 B 2r2 149
and 379 Brer5Br

.
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Table 3.10B-1

NSSS ' SEISMIC' CA'IEGORY I RWTRICAL AND 1
INSTRLNENfATIN EQUIPPENT QUAIlFICATIN RESULTS

- -

Mpnent Method Results

Tarperature Elements N tarperature ' elements are qualified h tenperature elements that have been
by both dynamic testing and analysis. . designated as having an active safety'
h agplicable standard is IEEE 344-1975. function have been dynanically' tested -

denonstrating 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 acocuplished
in.three mutually p=a p siicular axes with
Test Response Spectra enveloping the
Required Response Spectra. 'Ihe . ..

tatperature elements maintained their
functional and structural integrity:

during testing.

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.

Terperature Switch h tenperature switch.is shown to h safety function of the tenperature
be qualified by an analysis of its switch is passive. Analysis shows that
structural capability, it eux:eds its structural requirenents

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
requirenents.
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NSSS SEISMIC CATEG0fE I ELECTRICAL AND
INSTIDENTATION EQUIPMENP QUALIFICATION RESULTS

Eouignent Method Results'

Pressure Transmitters, '1he transmitters are qualified by h transmitters can be subjected to both

Differential, Absolute dynamic testing meeting the guide- seismic and hydrodynamic loads during
their installed life. Testing in an

( and Gauge lines of IEEE 344-1975. .
as-installed condition included randanI

frequency excitation to meet SRV aging,
upset and faulted seismic and chugging'
requirenents. Tests were performed in
three mutmily perpendicular axes.
During testing the transmitters
maintained structural integrity and met
functional requirenents.

! Level Transmitters IcVel transmitters are shown to be 'Ihe level transmitters have both an
qualified for their aplication by active or passive safety function
both analysis and testing. Testing depending on their application. 'Itose
was performed to meet the guidelines transmitters with a passive safety
of T N 344-1975. function have been shown to meet

structural requiranent by analysis. 'Ihey
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.

'1 hose transmitters whose safety function
is active were tested in their safety
related operating mode and were
continuously monitored. 'Ihey maintained

Page 2 of 9
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Table 3.10B-1 -(cont'd)

NSSS SEISMIC CME 00RY I EranTRICAL AIO - ,

INSTIUSEATIN BQUIPMENE QUAIJFICATIN RESULTS

ei-=st Method Results~

their structural integrity and R
_ accuracy requirements during testing. .
Five CBE's and one SSE tests were
perfonned in three mutually perpendicular.
axes. Excitation was applied bi-arially -
over a frequency range of 1-100 Hertz.

~

Invel Switch The switches are shown to be qualified The level switch has an active ~ safety .
for their insta11eri location by function and can be subjected to seisnic

- testing perfn* to meet the guide- and hydrodynamic 'Inarla during its plant
lines of IEEE 344-1975. 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 and
functional requirements.

| Pressure Switch The pressure switch is qualified by This switch has an active safety .

dynamic testing to meet the agplicable function and can be subjected to seismic

|
standards of TFFR 344-1975. Inarla during its plant life. . Five NE

|
and one SSE multi-frequency, bi-axial
seisnic tests were performed on the

|

| switch at levels exceeding the River Bend
| requirminds. Excitation was applied in
|

three mutually perpsi"imlar axes. The
switch met its functional and stzwbual-

requi1=== As.
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Table 3.10B-1 (cont'd)

NSSS SEISMIC CMEGORY I RWTRICAL AIO'

INSTIGENIATIOi BQUIPM!Nf QUALIFICATIN RESULTS
,

| , E=imt Method Results1

3
9

| -Stop Valve Switch his switch is qualified based on -%is device has' an active safety function

i
dyn mic testing at levels greater- and has amanstrated structural and

.
than its River Bend requimad., functional integrity when subjected.to

sei-ic conditions in excess of the River
Bend requirenent. . . It denonstrated. no
natural frequencies below the'ZPA point.i
Discrete frequency dwells were' applied,.

I bi-axially, to a maxinman level of 5.5 g's
fran 1-35 Hertz in three nattually Wp--t

1 dicular axes.

) Pressure Indicators %e pressure indicators have been Indicators'can have'an active or passive
j qualified by dynamic testing, meeting safety function. % e indicators mounted

the guidelines of IEEE 344-1975. in an as installed condition were'

subjected to bi-axial rand e testing over
]

a frequency. range of 1-250 Hertz. Five-,

OBE's and one SSE were applied in three

i
nurtually perpendicular axes. Test
Response Spectra that included both

] seismic and hydrodynamic l<wk enveloped
j

i
the Required Paamrme Speuka. %e
indicator maintained structural. integrityj throughout testing.'

Insulated Detectors %e detectors have been qualified by Detectors have an active safety function
dynamic testing to meet the guidelines and met structural and functional
of TEPR 344-1975. requirenents when' subjected 'to seismic .

testing at anplitudes greater than
;

j required. Five OBE and one SSE bi-axial
rand e tests were performed in three

s

i
i
i
!

j Page-4 of 9
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Table 3.10B-1 (cont'd)

NSSS SEISMIC CA'IEG0fE I ELECIRICAL AND'
INSTRLNENTATION EQUIPMENT GUALIFICATION RESULTS

Equipnent Method Results

nutually perperdirmlar axes over a
frequency range of 1-100 Hertz.s
Functional performance was demonstrated
before, during, and after seismic
excitation.

IBM Detector A ccabination of test and analysis Tne -IPM 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. 'Ihe

detector was tested at discrete
~

frequencies in the horizontal axes and
analyzed for vertical Irwk.
Capabilities, both tested and analyzed,
exceed the River Bend requirements,
denonstrating qualification.

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

no resonances in'any axis below 100 Hertz
'

and the ability to withstand loads more
than fifteen times greater than required.

Condensing Chanber 'Ihis equipnent is qualified Stress analysis indicates that the
by analysis to meet the River Bend condensing chmber meets the requirements '

seismic requirenent aFplying the _of the A9ME CCDE and that the lowest
ASME Boiler and Pressure Vessel Code calculated allowable manent reaction
Section III. exceeds the maxi =Jn manent of any River

Bend Condensing Chamber installation.
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Table 3.10B-1 (cont'd)

NSSS SEISMIC CATEGORY I ELECTRICAL AND
INSTRLNENTATICE EQUIPMENT QUALIFICATICN RESULTS

Equipnent Method Results

termcmeter %e thmw=ater is shown to be %e .thermczneter has a passive safety
qualified by analysis to. meet its function and can be subjected to seismic
structural seismic requirenents, 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 . H ate margin.
Requirement for its location is 3.0g's.

Iocal Panels All panel qualification is by test All panels were installed in an
of equivalent panels and devices. equivalent manner to those tested.
We applicable standard is IEEE 344- Multi-frequency, bi-axial testing was
1975. 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 anplification factor for
that! device location on the panel and
ccuparing the result with individual
instrtment test data. Qualification of
panels is assured since the TRS enveloped
the RRS, and functional and structural
requirem3nts were met.

Page 6 of 9
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Table 3.10B-1 (cont'd)

NSSS SEISMIC CATEGORY I ELECTRICAL AND
INSTRINENIATION EQUIPMENT QUALIFICATION RESULTS

Eauignent Method Results

- Control Rom Panels he control rom panels are qualified Control rom panels and essential devices
by test to the specified requirements are seismically qualified to the IEEE
using the applicable standards of IEEE 344-1975 criteria by cmparing these
344-1975. panels to similar panels that have been

qualified by test. We control rom
panels are steel structures that can be
capared to other seismically similar
structures,~ and the instrunents 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. Wis
capares to a cutoff frequency of 8 HZ
(conservatively rounded up to 10 HZ) for
the River Bend-floor response spectra.
W erefore, all but two panels behave as
rigid bodies at River Bend, and the
device RRS are the same as the. floor
response spectra. W e 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 assenbly.

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

Page 7 of 9
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Table 3.10B-1 - (cont'd) ~

NSSS SEISMIC CATEGORY I ELECTRICAL AIO-

INSTRWENTATIN EQUIPMENr QUALIFICATIN,RESULTS

Equipnent Method Results

device'TRS to the River Bend device RRS
(which are the sane as_ the floor respersiie

'

s W .a) shows that all devices areL
.

qualified. Pbr the two devices tested to- ,

single-frequency requirenents, resonance
search data show they are rigid to 26 HZ'
with a 1 Ming capability far in excess -
of the River Bend floor ZPA.-.

t
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Table '3.10B-1 (cont'd) .

EQUIPMENT /MAh11FACIURER CROSS-REFERENCE

Parchased
Part - Equipment

@imprit Drawing Code Manufacturer1

Tenperature Element 145C3224 A California Alloy

Temperature Element ~ 159C4313 P- California Alloy

Tenperature Element 158B7072 California Alloy

Tenperature Element 159C4520 P California Alloy

Tenperature Switch 157C4629 P California Alloy

Pressure Transmitter 169C8392 A,P Rosemount

Pressure Transmitter 169C8394 P Rosemount

Pressure Transmitter 169C8869 P Rosenount

Level Transmitter 184C4775 A Gould

Level Transmitter 145C3156 P Barton

Invel 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 Elenent 163C1544 P Balsbaugh

Condensing' Chamber- 204B7269 P

Thenncuneter. 145C3103 P

Iocal Panels A

Control Roca Panels A
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