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2) Pump and Valve Operability Assurance Program
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(1)

(2)

(6)

Status of Review for River Bend Docket No. 50-458
Seismic and Dynamic Loads Section
Equipment Qualification Branch
October, 1984

Seismic and Dynamic Qualification of Seismic Category I Mechanical
and Electrical Equipment: SER input is attached. Review is

continuing.

Pump and Valve Operability Assurance Program: SER input is

attached. Review is continuing.

Containment Isolation Dependability (Part of TMI Action Item
I1.E.4.2): Applicant provided information on operability of

containment purge and vent valves. Under staff review.

Performance Testing of Relief and Safety Valves (Part of TMI Action

Item I1.D.1): Applicant asked to respond to plant specific request

for additional information.

Verify Qualification of Accumulators for Automatic Depressurization
System Valves (Part of TMI Action Item I1.K.3.28): Waiting for submittal

from applicant. Review is open.

Long Term Operability of Deep Draft Pumps (IE Bulletin 79-15):

Under staff review.




Equipment Qualification Branch
input for River Bend Safety Evaluation Report
Docket # 50-458

3.10 SEISMIC AND DYNAMIC QUALIFICATION OF SAFETY-RELATED
ELECTRICAL AND MECHANICAL EQUIPMENT

3.10.1 Seismic and Dynamic and Qualification

S:10.1,1 Introduction

As part of the review of the applicant's Final Safety Analysis
Report (FSAR) Sections 3.7.3 A, 3.7.3 B, 3.9.2 A, 3.9.28B, 3.10 A and 3.10 B,
an evaluation is made cf the applicant's program for seismic and dynamic
qualification of safety-related electrical and mechanical equipment. The
evaluation consists of: (1) a determination of the acceptability of the
procedures used, standards followed, and the completeness of the program in
general, and (2) an avdit of selected equipment to develop a basis for the
judgement of the completeness and adequacy of the seismic and dynamic
qualification progyram,

Guidance for the evaluation is provided by the Standard Review
Plan (SRP) Section 3.10, and its ancillary documents, Regulatory Guides (R.G.)
1.100, 1.61, 1.89, and 1.92, NUREG-0484, and Institute of Electrical and
Electronics Engineers (IEEE) Standards 344-1975 and 323-1974. These documents
define acceptable methodologies for the seismic qualification of equipment.
Conformance with these criteria is required to satisfy the applicable portions
of: the General Design Criteria 1, 2, 4, 14, and 30 of Appendix A to 10 CFR
Part 50, as well as Appendix B to 10 CFR Part 50 and Appendix A to 10 CFR Part
100, Evaluation of the program is performed by a Seismic Qualification Review --
Team (SQRT) which consists of engineers from the Equipment Qualification
Branch (NRC/EQB) and the f-ookhaven National Laboratory (BNL, Long Island).



3.10.1.82 Discussion

The SQRT has reviewed the equipment seismic and dynamic qualification
infamation contained in the FSAR Sections 3.7.3 A, 3.7.3 B, 3.9.2 A, 3.9.28B,
3,10 A a~d 3.10 B and made a plant site visit from October 29 through November
2, 1984, The purpose was to determine the extent to which the qualification
of equipment, as installed at River Bend meets the criteria described above.

A representative sample of safety-related electrical and mechanical equipment,
as well as instrumentation, included in both Nuclear Steam Supply System
(NSSS) and Balance of Plant (BOP) scopes, was selected for the audit. Table
3.10.1.1 identifies the equipment audited. The plant-site visit consisted of
field observation of the actual, final equipment configuration and its
installation. This was followed by a review of the corresponding
qualification document. The field installation of the equipment was inspected
in order to verify and validate equipment modeling employed in the
qualification program. During the audit the applicant presented details of
the qualification and in-service inspection program.

3.10.1.3 Summary

On the basis of the observation of the field installation, review
of the qualification documents, and responses provided by the applicant to
SQRT's questions during the audit, the applicant's seismic and dynamic
qualification program, subject to generic findings discussed in Section
3.10.1.4, has been found to be defined and being implemented. The equipment-
specific findings as a result of the SQRT audit are identified in Table
3.10.1.1 and the yeneric comments are listed in the following section. Upon
satisfactory resoiution of these specific findings and generic comments, the
seismic and dynamic qualitication of safety-related equipment at the River e
Bend Station, Unit 1, will meet the applicable portions of GOC 1, 2, 4, 14



, Appendix B to 10 CFR Part 50, and

The satisfactory resolution of the specific findings identified in Table
3.10.1.1 and the generic comments listed below, is required prior to staff

acceptance of the applicant's seismic qualification program for equipment:

1. Each equipment qualification document package contai summary
statements and overall conclusions. The conclusion for each , .kage was that
the equipment was fully qualified. However, in many instances it was observed

evidence necessary to reach the state of complete qualification was

documentation packages were incomplete and appeared
nthout adequate checking after the selection of equipment
Therefore, the applicant is to develop a

the acceptance review of all safety-related

Where the qualification document package identifies a need for equip-
ment modification, plicant is to develop a systematic program to inciude
]

in the qua

ification cage either a statement indicating implementation of

the modification or justificatiof ) ot implementing the modification.

3. In many cases, it was observed that the equipment qualification re-

port identified parts with a limited-life. Such equipment could be located in

either a mild or a2 harsh environment. The applicant is to develop a systemat-

ic procedure for~ identifying limited-1ife parts and to ensure their replace-

ment at appropriate intervals during the acceptance review of equipment.




4, There were equipment pieces found to be incorrectly or improperly
installed. The applicaent is to develop a procedure to check proper mounting
of all safety-related equipment consistent with the qualification mounting
configuration,

5. It was observed that for many equipment the enclosure panel was
partial.y removed or screws were loose reportedly in order to facilitate
precperational testing. The applicant is to develop a procedure to insure
that such equipment is returned to the qualified status.

6. Upon completion of as-built piping analysis for all pipe-mounted
safety-related equipment, the applicant must confimm that the g-values used
for qualification of these equipment were not lower than the g-va]des obtained
fran the as-built piping analysis,

7. The qualification of those pieces of equipment which were originally
qualified to meet IEEE Std 344-1971, should be identified and upgraded to meet
the requirements of I1EEE Std 344-1975 as applicable.

8. Upon completion of the on-going qualification process, the anplicant
must confirm that all safety-related equipment have “een qualified.



Table 3.10.1.1

Yertical Board

means for safe shut-
down of the plant,

condition of belng
next to another
cabinet and the .all
was not addressed in
the qualification,

T KopTTcant Tqulpment Name
10 No. 1D Mo, and Description Safety Function Findings Resolution Status Remarks
NS$S-1  ICI1*ACTDOOL  Mydraulic Control Translates scram signal  The idditional Pending Open
uUnit., Assembly con-  Into hydraulic energy brace vused during
sists of Ny cylinder, to Insert the control qualification test
water accumulator ‘rod drive and allow its of the equipment
and various valves, return flow to discharge was missing from
through the exhaust the installed unit,
valve,
N$$S-2  W13-P6BO plant Control Console, The console supports 1. The dynamic sim- Pending Open
A U-shaped monitoring Instruments which are flarity between the
benchboard, used to monitor and tested specimen and
control the safe opera- the River Dend con-
tion and shutdown of sole was not estab-
the plant, “1shed,
2. The test mounting
was not documented
in the test report,
3. For components
qualificaticn, the
capability g-values
were not defined and
demonstrated to en-
velop the RRS over
the entire frequen- '
cy range, :
N$3S-3  C61-POOI Remote Shutdown It provides redundant The installation Pencing Open



Table 3.10.1.1 (Cont'd)

TquTpment Name
and Description

Safety Function

Findings Resolution

RHR Pump and Motor

Reactor Core Cooling
Bench Board, A moni-
toring panel,

The assembly is required

to pump water in the
suppression pool during
pool cooling modes and
LPCI vessel injection
modes,

It contalins instru-
ments that are used for
manual contro! for ac-
cident mitigation of
the emergency core
cooling system,

1. Dynamic simi-
larity between the
tested specimen and
the River Bend Unit
was not established,
2. Test mounting
was not completely
documented in the
test report,

3. For component
qualification, the
capability g-values
were not defined
and demonstrated to
envelop to RRS over
the entiie frequen-
Cy range,

4, Quaiification

of some devices be-
low 5 Hz waz missing,
5. Controller and
recorder units were
sliding during tests,
It could not be veri-
fled from documenta-
tion presented wheth-

Pending



Table 3.10.1.1 (Cont'd)

L [ Tcant fquipment Name
:?:o. l?; No. and Description Safety Function Findings Resolution Status Remarks
N55S-S er River Bend panel
(Cont'd) contains these de-
vices. -
6. Site Inspec-
tion revealed the
following:
a) One unistrut
was loose,
b) GE ERIS ter.
minals were
very flexible,
NSSS-6  M1)-P6T0 Neutron/Process Provides information The cabinet was in- Pending Open
Radlation Moni- about power levels and stalled with /2"
toring System, power distribution In diameter bolts al-
the reactor, and is thouyh the specimen
tied to a trip svstem was tested with 5/8"
(Reactor Protection dismeter bolts,
System),
NSSS-7  M22-PO41 .42  Main Steam Flow It supports Class 1E 1. Transmitters Pending Open
Local Panel devices were not environ-
mentally aged
prior to selismic
testing.

2. Transmitter
output varfation
was detected
during testing
apparently due to
incomplete in-
struction pro-
vided by GE to



Table 3.10,1.1 (Cont'd)

TWT
lo ”l

Applilicant
1D _No,

Equipment NHame
and Descriptiun

Safety Function

Findings Resolution Status

Remarks

n$ss-?
{Cont'd)

N§SS-8

821-FO2L™

Main Steam [solation
Valve

It 1solates the steam
Vine upon demand.

testing enoineers
regarding calibra-
tion.

GSU/GE 1s to con-
firm that River

Bend installation
engincers have re-
celved the complete
instruction and the
transmitters are
properly calibrated,

1. Adequacy of the
valve body was not
demunstrated,

2. GSU 1s to conf'rm
compliance with GE's
recommendation re-
garding the fol-
lowing required for
qualification:

8) Bracket modifi-
cation for Limit
Switch,

b) Elimination of
Junction box.

3. The source of
River Bend specific
RRS was not pre-
sented during the
audit,

Pending Open



Table 3.10.1.1 (Cont'd)

“SIRY
10 No.

Applicant
1D No.

Equipment Name
and Description

Safety Function findings

Resolution

Status

Reaarky

80P-3

1CCP*MOV138

1RCP*TCAO]

1EHS*MCC

10" Motor Operated
Valve

Termination Cabi-
nets

Motor Contro)
Center, £ two-
tay rectangular
cabinet con-
taining starters,
circult breakers,
switches, terminal
blocks, etc,

The valve 1s required to
fsolate the contalnment
and to iIntercept the wa-
ter flow of the reactor
plant component cooiling
water system (RPCCW) to
the non-regenerative
heat exchanger,

The cabinets are re-
quired at penetrations

to contain the wiring
used In Instrumentatior
monitoring and control of
equipment used In varlous
safety related functions,

MCC is required to pro- 1. Qualification

vide Class 1€ power of devices appar-

distribution, ently covered by
Gould reports
R-ST5-10,31 and
anslysis was not a-
vallable for review.
2. Test mounting was
not documented,
3. It is not clear
from test report
whether the MCC was
tested for 5 OBE and
1 SSE for both the

Pending

Qualifies

Qualifiesd

Open



Table 3.10.1.1 (Cont'd)

piican quipmen me
10 No, 1D No. and Description Safety Function Findings Resolution Status Remarks
BOP-3 energized and de-
(Cont'd) o energized conditions,
4. Supplemental
- evaluation report
for HE 4-3 clircult
breakers was not
part of the qualifi-
catlon documentation
package,
80P-4 1£12*PC003 Centrifugal f111 It maintains the RMR The site fassection Pending Open
pump, A pump/ system piping filled revealed the follow-
motor assembly, and ready for main RHR fng deficiencles:
pump start-up, 1. The shim stack
was loose,
2. One nut in the
seal housing was
loose and another
was missing,
3, The motor name
plate was missing,
nor-S 1HVC*ACU1IB Control building It maintalins the con- Qualified
alr conditioning trol dbullding at de-
unit, sign temperature and
and humidity,
HoP-6 1HVR*ACD10A Alr operated damper, It operates only during Qualified

It is duct mounted
and supported from
the celling,

LOCA when 1t bypasses
the alr to the Standby
Gas Treatment Bullding.



Table 3.10.1.1 (Cont'd)

ST Applicant Tqulpment Hame
1D Mo, l: Mo, and Description Safety Function Findings Re=olution Status Remarks
BOP-7 ILSY*CIA Leakage Alr system It provides pressurized Qualified

compressor, A sin- alr to containment fso-
gle rotary compressor lation valves to prevent
compressor with elec- release of fisston pro-

tric motor drive ducts after LOCA,
BOP-8 ISCH*XRC14 Transformer It furnishes power to 1. Dynamic similar- Pending Open
varfous Class 1E Instru- Ity between the
ments as part of the tested specimen
Uninterrupted Power and the River Bend
Supply System, transformer was not

established,

2. Test mounting was
not completely docu-
mented in the test
report,

3. Test anomalies
were mentioned, but
neither described nor
Justified in the test
report,

4. Site inspection
revealed the follow-
ing:

a) There was no con-
tact between the
base plate and con-
crete In most places
b) Side panels were
loose

c) Base plate was
not adaressed in the



Table 3.10.1.1 (Cont'd)

“XgaT KpplTcent Tqulipment Name
10 WMo, 1D No. and Description Safety Functlion Findings Resolution Status Remarks
soP-8 g qualification docu-
(Cont'd) ments presented,
80P-9 1€J5*LDCIA Load Centers They are required to Only a summary of Pending Open
furnish power distribu- test repor. 43S
tion to HVAC systems ‘n  available. The
the Control and Diese’ original Wyle Test
Generator Bullding and Report 1s needed
also to Class 1E Moto for review and
Contro! Centers. documentation,
80P-10  15WP*P28 Standby Service water |t provides cooling wa- 1. Torsional fre- Pending Open

pump, An electrical-
ly driven vertical
turbine pump.

ter for safety related
equipment when normal
service water i35 lost,

quency of assembly
needs to be compu-
ted and compared
to motor's opera-
tional speed.

2. Operability of
purn under seismic
load needs to be
assured,



3.10 Seismic and Dynzmic OQualification of Seismic Category I Mechanical and
tlectrical Equipment

3.10.1 Seismic and Dynamic Qualification

Input to be provided by the Seismic Qualification Review Team (SQRT).

3.10.2 Operability Qualification of Pumps and Valves

3.10.2.1 Introduction

To assure that an applicant has developed and implemented a program
regarding the operability qualification of safety-related pumps and valves,
the Equipment Qualification Branch (EQB) performs a two-step audit. The first
step is a review of Section 3.9.3.2 of the FSAR for the description of the
applicant's pump and valve operability assurance program, The information
provided in the FSAR, however, is general in nature and not sufficient by it-
self to provide confidence in the adequacy of the licensee's overall program
for pump and valve operability qualification. To provide this confidence, the
Pump and Valve Review Team (PVORT), consisting of staff from Brookhaven
National Laboratory (BNL) and the NRC, conducts an on-site audit of a small
renresentative sample of safety-related pumps and valves and supporting
documentation,

The criteria by which the audit is performed is described in Section.
3,10 entitled, "Seismic and Dynamic Qualification of Mechanical and Electrical
Equipment” of the Standard Review Plan, Conformance with SRP 3,10 is required
in order to satisfy the applicable portions of General Design Criteria (GDC)
1, 2, 4, 14, and 30 of Appendix A to 10 CFR 50 as well as Appendix B to 10 CFR
50.

3.10.2.2 Discussion

The EOQB staff in performing the first step of the audit, reviewed Sec-
tion 3.9.3.2 of the River Bend Station Unit 1 FSAR, The on-site audit, or
second step, was performed by the PVORT during the week of October 29, 1984,
The purpouse of this two-step review process is to determine the extent that
Gulf States Utility (GSU) meets the criteria of Section 3,10 of ‘he SRP, A
sample of three NSSS and seven BOP components were selected to be audited.

The on-site audit includes a plant inspection of the as-built configu-
ration and installation of the equipment, a review of the normal, accident,
and post accident conditions under which the equipment and systems must oper-
ate, the fluid dynamic loads, and a review of the qualification documentation
(status reports, test reports, analysis specifications, surveillance programs,
and long-term operability program(s), etc.).

Table 3.10.2.1 identifies the equipment audited and the findings that
remained open as a result of the audit.



3.10.2.3 Summary

On the basis of the observation of the field installaticon, review of
the qualification documents, and responses provided by the applicant to
PVORT's questions during the audit, the applicant's pump and valve operability
qualification program, subject to generic findings discussed in Section
3.10.2.4, has been found to be defined and being implemented. The equipment
specific findings as a result of the PVORT audit are identified in Table
3.10.2.1 and the generic comments are listed in the following section. Upon
satisfactory resolution of these specific and generic comments, the seismic
and dynamic qualification of safety-related equipment at the River Bend
Station, Unit 1, will meet the applicable portions of GDC 1, 2, 4, 14 and 30
of Appendix A to 10 CFR Part 50, Appendix B to 10 CFR Part 50, and Appendix R
to 10 CFR Part 10C.

3.10.2.4 Generic

The satisfactory resolution of the specific findings in Table
3.10.2.1 and the generic concerns listed below are required prior to staff
acceptance of the aoplicant's pump and valve operability qualification
program,

1. In many instances, it was observed that evidence of complete
qualification was unavailable. More recent documentation
packages were incomplete and appeared to be put together
without checking. The PVORT long forms contained numerous
inconsistencies ranging from serial numbers, capability, and
qualification information of the actual equipment. The
applicant is to develop a more systematic program to perform the
acceptance review of safety related pumps and valves.

2. During the acceptance review of equipment, a procedure should be
developed to identify limited 1ife parts and ensure their
replacement at appropriate intervals;

3. Procedures should be established to return tested equipment to
its qualified status;

4. Components were found to be incorrectly or improperly installed.
Procedures should be established verifying equipment installation
requirements and qualificatiou;

5. A1l pumps and valves important to safety have had their required
pre-operational tests completed prior to fuel loads;

6. ?11 pumps ¢nd valves important to safety are qualified prior to fuel
oad;

7. The applicant shall confirm that new loads resulting from LOCA
or analysis of as-built conditions applicable to pumps and valves
important to safety do not exceed those loads originally used to
qualify the equipment.



Table 3.10.2.1

Audit Findings.

Page 1 of 6
Plant I.D. Safety
Number Nescription Function Findings/Resolution Status Remarks
E22-FO15 20-inch Open in re- The operability of Open
motor oper- sponse to the valve was estab-
ated gate either a sup- lished using analysis
valve pression pool only. A test program
(NSSS). high-level is presently being
signal or a performed and a simi-
Jow condensate lar analysis with a
tank level - similar valve which
containment was tested will bhe
isolation, submitted as demon-
stration of operabil-
ity and qualifica-
tion.
ISWP-P2A Standby ser- Provide cool- - Clarify vibration Open
vice water ing water for acceptance criteria
pump (BOP). safety-related (displacement velo-
equipment if city)?
normal service - Loupling runout Open
water is lost. value (driven member)
is inconsistent with
alignment require-
ment..
- Pumps weight incor- Open
rect on PVORT sheets.
- Final qualification Open
subject to compliance
with endurance test-
ing recommended in
IAE Bulletin 83-05.
R33-FOANA 20-inch flow Maintain pres- Satisfactory Closed

control
valve
(NSSS).

sure boundary
integrity.



Table 3.10.2.1.1

Plant 1.0, Safety
Number Deccription Function

Audit Findings (Cont'd.)

Findings/Resolution

Status

Page 2 of 6

Remarks

1E12-MOVFN21 14-inch Containment
motor oper- isolation.
ated globe
valve (BOP).

1HVC-MOV1R 24-inch MO Isolate main
butterfly control room
valve (BOP), during LOCA.

- Have stem leakoff
requirements been
met?

- N&D No. 6189 motor
starter housing weld-
ed to motor flange.
Have possible effects
of welding on valve
flange and valve
shaft assembly heen
considered?

- Dates of issue on
qualified documents
very recent (i.e.,
ST-7003 “"Operability
Test Procedure" is
dated 11/2/84 which
was the exit meeting
date. Completeness
and approval re-
quired.

- Actuator is serial-
ized (260880), adap-
ter plant is also
serialized (260953).
PVORT form picked up
the adapter serial
no. in place of the
actuator no. Clarifi-
cation required.

Open

Open

Open

Open



Plant 1.D,
Number

Description

Table 3.10,2.1.1 Audit Findings (Cont'd.)

Safety
Function

Findings/Resolution

Status

Page 3 of 6

Remarks

1CCP-MOIV138

10-inch
motor oper-
ated gate
valve (BOP).

Outhoard con-
tainment iso-
lation valve,

Valve has serial no.
809 (1980) on "N"
stamp tag. Manufac-
turer's name plate
serial no. is
1413-2. PVYORT form
lists valve serial
no. as 809 (1980).
Inspection and test
record form lists
serial no. as 1413,
Clarification re-
quired.

- Stroke time re-
quirements need
clarification, they
vary from 30 sec.
(spec. sheet) to 22
sec. (inspection and
test record) to 20
sec, (PVORT form).

- Have stem leakoff
requirements been
provided?

- Have space heaters
been removed?

- Rev., 2 to MOV
Checkout Procedure 1
1-G-EE-18 initiated
due to excessive
torque values in
Rev. 1. Comparing
Rev. 1 and 2, the

torque valves appear
to be the same?

Open



Taole 3.10.2.1A4

Plant 1.D. Safety
Number Description Function
B21-A0OVF32A 20-inch Containment

(BOP)

E33-50V14

check valve.

2-inch
solenoid
operated
globe valve
(80P).

isolation and
reactor cool-
ent pressure

boundary.

Provide ini-
tial pressuri-
zation of main
steam positive
leak control
system.

Audit Findings (Cont'd.)

Findings/Resolution

Page 4 of 6

Status Remarks

Satisfaciory

- Valve installation
contradicts note 18
of FSAR Fig. 6.7-1,
qualification docu-
mentation and manu-
facture recommenda-
tions.

- If the werking
fluid (air) provides
opening force; what
is the minimum air
pressure required to
open the valves?

- Are the forces de-
livered by the spring
capable of closing
the valve against the
1nads of the wcrking
fluid?

- What assurance is
there that the de-
livered air quality
is in agreement with
the manufacturer's
requirements?

Closed

Open



Plant 1.D.
Numher

Tahle 3.10.2.1.1

Safety
Description Function

Audit Findings (Cont'd.)

Findings/Resolution

Page 5 of 6

Status Remarks

E33-50viA
{Cont'd.)

E12-C002C

RHR pump Supply water

(NSSS). to the core in
the event of
an accident.
Supression
pool cooling.

- List tests per-
formed by GSU to date
or to be performed in
the future.

- How is or will GSU
track manufacturer's
recommendations re-
garding maintain-
ability of components
subject to aging?

- How is pump perfor-
mance (curves, vibra-
tion levels, bearing
temp., etc.) estab-
lished without the
use of manufacturer's
data/acceptance cri-
teria?

- Discharge pressure
transmitter has a re-
ject tag and as built
acceptance tag?
Clarify difference
and the reason for
the reject tag and
the action taken.

- Serial number on
motor qualification
documentation and
long form disagree.

Open

Open

Open



Table 3.10.2.1.1 Audit Findings (Cont'd.)

Findings/Resolution

Plant 1.D. Safety
Number Description Function
Elz-COn2C
{Cont'd.,)
F12PC0N03 RHR - sub- Maintain RHR
system fill system piping
pump (BOP, filled and

ready for RHR
pump startup.

- Clarify the differ-
ences between G.E.
specification
21A3504, Rev. 1 and
21A3504BV, Rev. 0
(e.q., removal of
IEEE Standards - is
this component built
to IFFE, if not just-
ify why.

- Clarify how GSU
will or has identi-
fied parts sensitive
to aging mechanism
and how they will he
tracked,

- The specification
specifies Demin water
on data sheet while
the pump actually
takes suction from
suppression pool.
What effect does this
have on operability,
performance, life of
wear rings, bearings,
seals, impellers,
etC.

- At reduced voltages
what is the capabil-
ity of the pump/
motor, and does it
meet the requirements
of the system?
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Status Remarks
Open
Open
Open
Open



