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DRAFT

ABSTRACT

Supplement No. 2 to the Safety Evaluation Report on the application filed by
Gulf States Utilities Company as applicant and for itself and Cajun Electric
Power Cooperative, as owners, for a license to operate River Bend Station has
been prepared by the Office of Nuclear Reactor Regulation of the U.S. Nuclear
Regulatory Commission. The facility is located in West Feliciana Parish, near
St. Francisville, Louisiana. This supp’ement reports the status of certain
items that had not been resolved at the time of publication o/ the Safety
Evaluation Report.
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2 SITE CHARACTERISTICS

2.2 Nearby Industrial, Transportation, and Military Facilities

2.2.2 Nearby Facilities

In view of current oil and gas exploration in the region of the plant site,
the applicant's letter of May 28, 1985, indicates its agreement to notify the
Commission within 30 days of any plans for wells or pipelines within a 2-mile
radius of the River Bend Station, Unit 1 reactor centerline. The notification
will address the potential safety of tho‘wclls or pipelines on the River Bend
Station. Therofore.‘l License Condition 1 is no longer required.

2.3 Meteorology s

2.3.3 Onsite Meteorological Measurements Program

The emergency plan, including the meteorological monitoring program, has been
reviewed and evaluated by the staff. The meteorological portions of the plan
are acceptable. The acceptability of the implementation of the program is
evaluated in IE Report No. 458/85-05.

2.5 Geology, Seismology, and Geotechnical Engineering

The staff has reviewed the applicant's submittals on (1) the stability of
slopes caused by Unit 2 excavation and (2) the sliding stability of the service
water tunnel that leads to Unit 2. Although Unit 2 has now been canceled, the
tunnel continues to retain and support foundation soils required for Unit 1
operation. The staff has evaluated these submittals in accordance with the
relevant criteria described in Appendices A to 10 CFR 50 and 100, Regulatory
Guide 1.70 (Revision 3), and the Standard Review Plan (NUREG-0800), July 1981.
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2.5.5 Stability of Slopes

After canceling Unit 2, the applicant decided not to backfill the Unit 2
excavation pit that now exists adjacent to the Unit 1 structures. This pit is
approximately 30 ft below Unit 1 plant grade (el 94 ft) and covers a hori-
zontal area of approximately 300 ft by 300 ft as shown in FSAR Fig. 2.5-72a.
Since the staff raised certain concerns regarding the effect of precipitation
and runoff ponding in the pit (NUREG-0989), the applicant has evaluated the
impact of this ponding on the safety of Unit 1 seismic Category I structures
and has proposed to construct a berm around the Unit 2 excavation pit (letters,
April 10, June 22, and August 9, 1984) to control the surface runoff. The
hydrological aspects of this problem are evaluated in Section 2.4 of SSER 1.
The two geotechnical issues resulting from this open excavation include:

(1) stability of the Unit 2 excavation slopes, and (2) sliding stability of
the service water tunnel.

2.5.5.1 Stability of Permanent Slopes

Stability of Unit 2 Excavation Slopes

FSAR Figure 2.5-72a shows a plan view of the Unit 2 excavation and the adjoin-
ing Unit 1 structures. The north, west, and south slopes of the excavation are
cut slopes of in situ soil; the east slope which adjoins Unit 1 structures is
formed by placement of compacted backfill materials. Both the cut and the fill
slopes are at slopes of 2.4 horizon}a] to 1 vertical (2.4H:1V) configuration.
FSAR Figures 2.5-72b and 2.5.72c, respectively, show the typical cross-sections
and foundation conditions of these slopes. The soil stratigraphy and design
parameters shown in these figures are reasonable and consistent with the
staff's evaluation presented in the SER. The applicant's evaluation on stabil-
ity for both the cut and fill slopes is presented in letters dated April 10 and
June 22, 1984,

A letter dated June 22, 1984 presents the applicant's evaluation of the leve)
of water that would collect in the Unit 2 excavation for various design-basis
events. These water levels are shown in Table 2.1 of this supplement and were
conservatively considered in the completed slope stability studies.
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Normal groundwater level at the site is at el 57.0 ft. Because the level of
the water collected in Unit 2 excavation is higher (see Table 2.1) than the
groundwater level at the site, water seeps into the slope. For analysis
purposes, the applicant assumed a horizontal groundwater level commensurate
with the pond level rather than the actual phreatic surface. This is a conser-
vative assumption because the upper phreatic surface normally will develop a
gradient. The subsequent stability analysis of the Unit 2 excavation is
thereby conservative. Among the three design-basis conditions analyzed and
Tisted in Table 2.1, the safe shutdown earthquake (SSE) with a 25-year rainfal)
was the most severe loading condition for slope stability as discussed below.

In the stability analysis of the cut slope (FSAR Fig. 2.5-72b), the applicant
has considered the effects of both the berm to be constructed and the live
loads of traffic on adjacent roadways. The top of the berm elevation was
based on the operating basis earthquake (OBE) + probable maximum precipita-
tion (PMP) condition because it resulted in a higher required berm elevation
than the SSE with coincident 25-year storm. (See Table 2.1.) Two types of
potentiaf slope failure modes were analyzed: (1) a massive sliding wedge
failure that would connect the West Creek with Unit 2 excavation and (2) a
shallow slip circle failure of the slope into the Unit 2 excavation.

Because of the in situ sofl stratigraphy that consists of localized loose

sand layers, a sliding-wedge method of stability analysis was performed for
the first failure mode. The pseudostatic approach was used to consider the
effects of the SSE. The sand with gravelly sand stratum (shown as type B soil
in FSAR Fig. 2.5-72b) has occasional pockets of loose sand between el 40 and
59 ft (letter, June 22, 1984). Although this layer as a whole was considered
to be nonliquefiable (NUREG-0989; letter, June 22, 1984), the impact of reduced
shear strength in these localized inclusions of loose sand under SSE loading
was considered in the stability analysis by assigning lower shear strength for
this cohesionless material. The angle of internal friction was varied between
10° and 35° in a parametric study (letter, June 22, 1984).

The Morgenstern-Price method of analysis was performed using computers and the
minimum factor of safety against a deep-seated, wedge-type, sliding failure is
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1.30 for the lowest friction angle of 10° as shown in Table 2.2 of this supple-
ment and FSAR Fig. 2.5-72b.

The shallow slip circle failure of the cut slopes in sand and clayey sand
(shown as type A soil in FSAR Figure 2.5-72d) was investigated using the
psuedostatic approach to consider the effects of SSE. The simplified Bishop
method of analysis was performed and Table 2.2 shows the minimum factor of
safety against a shallow slip circle failure. The analysis indicates that
there may be local sloughing during an SSE but the slopes are stable during
static condition. The applicant has indicated that sloughing or localized
surficial failure of the cut slope during the SSE will not affect the safety
of Unit 1. There are no safety-related components at the bottom of the Unit 2
excavation. However, if the berm were to fail during an SSE event, the appli-
cant has committed to restore the berm to prevent surface runoff from entering
into the excavation. This restoration commitment for the berm is acceptable to
the staff and it should also include restoration of Unit 2 excavation slopes
around the Unit 1 standby service water tower (SSWT).

FSAR Figure 2.5-72c presents a typical cross-section of the backfil) slope on
the east side of the Unit 2 excavation. Both the OBE and SSE were considered
in the pseudostatic analysis performed using computer-assisted simplified
(slip circle) Bishop method. The minimum factors of safety against a shallow
slip circle failure are shown in Table 2.2.

The results of the stability analyses presented show that both the in situ
slope and the backfill slopes are generally safe against failure during the

OBE and SSE. However, the factor of safety against a shallow or surficial
failure of the siopes is marginal for the SSE condition. These results include
the conservative assumption that the water in both the excavation pit and in
the ground behind the slope are at the same level. Even if the slope fails,
there is no safety-rela »d item in the Unit 2 excavation that would affect the
safety of Unit 1. The applicant has committed to maintain the berm to fulfill
fts function of diverting surface runoff away from the Unit 2 excavation.

On the basis of a review of the stability analysis presented by the applicant,
the staff concludes that the Unit 2 excavation slopes are not detrimental to
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the safety of Unit 1 structures and the stability of the slopes meets the
safety requirements in accordance with 10 CFR 50, Appendix A. On the basis of
the staff evaluation presented in this supplement, the confirmatory issue on’
the stability of Unit 2 excavation slopes (Confirmatory Issue (3)) is now
resolved. The applicant should, however, ensure that the proposed berm around
the excavation and the slopes around Unit 1 standby service water tower are
maintained to enable it to fulfill its safety function as committed to by the
applicant in the letter dated June 22, 1984.

2.5.5.2 Stability of Temporary Slopes

Stability of the Service Water Tunnel (G-Tunnel)

Figure 2.1 of this SER shows a plan and cross-section of the service water
tunnel (G-tunnel). This tunnel starts from the F-tunnel at the west end of
the Unit 1 fuel building, rums past the Unit 1 standby service water tower, and
terminates near the Unit 2 fuel building. The G-tunnel is a reinforced con-
crete boi-typo structure that was originally intended to be completely buried
underground. However, it was decided to cancel Unit 2 and not to backfill the
excavation pit above el 66 ft. Therefore, the G-tunne] remains partly buried
at its west end with the backfill on the north side of the tunnel 28 ft higher
than that on the south side as seen in Figure 2.1. Unbalanced soil loading on
the G-tunne] results from the applicant's decision not to completely backfil)
around it. Thus, the applicant has performed a stability analysis of the
G-tunnel using the following assumptions:

(1) The driving forces for the sliding and overturning analyses include the
dynamic soil and water pressures in addition to the earthquake-induced
inertia forces of the structure.

(2) The resisting forces are: (a) the base friction, wall friction, and soil
pressures, where appropriate, in the case of sliding, and (b) the dead
weight of the structure and soil pressures, where appropriate, in the
case of overturning.
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Figure 2.1 Location of G-tunne! (River Bend Station)
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Table 2.1 Water levels in Unit 2 excavation*

Allowing for :
Assuming no seepage from Water level used

seepage from ponding in in stability
Design-basis Unit 2 excava- Unit 2 excava- analysis of
conditions tion, el in ft tion, el in ft slopes, el in ft
Static + PMP  78.1 68.3 80.0
OBE + % PMP 69.6 70.0 73.0
SSE + 25-yr 67.2 67.2 68.7

storm

®Letter from applicant, June 22, 1984.

**For the 25-year storm condition the resulting water level does not require
a berm nor would significant seepage be anticipated.

Table 2.2 Minimum factors of safety for Unit 2 excavation slopes*

Case analyzed Static 0BE SSE
1. North, west, and south slopes - cut
slopes
* Deep-seated wedge sliding failure ? ? 1.30**

(west slope only)
+ Shallow slip circle failure 1.7% 1.50 1. 338
2. East slope - fill slope
* Shallow slip circle failure 1.51 121 119

*Letter from applicant, June 22, 1984.

**Deep-seated sliding failure mode was considered only for SSE since that
al?no may produce partial liquefaction of the loose sands and cause such
failure.

tThese factors of safety are obtained with friction angle of 35°. Lower
safety factors using the infinite slope method do result and would indicate
that minor surficial sloughing can occur at the face of the slope.

\

——
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3 DESIGN CRITERIA FOR STRUCTURES, SYSTEMS, EQUIPMENT, AND COMPONENTS

3.6 Protection Against Oynamic Effects Associated With the Postulated
Rupture of Piping

3.6.2 Determination of Rupture Location and Dynamic Effects Associated
With the Postulated Rupture of Piping

In Section 3.6.2 of the River Bend SER (NUREG-0989, May 1984), the staff

identified a confirmatory issue regarding documenting in the FSAR the failure

modes analysis for pipe breaks. In Amendments 15, lq,lnd 17 to Appendix 3C.2 ¢
of the FSAR, the applicant has provided the results of its failure mode analysis.
Appendix 3C.2 provides a discussion of the high-energy pipe breaks and summarizes

the effects of pipe whip and jet impingment loadings on safety-related struc-

tures, systems, and components. The staff has reviewed the methodology used by the
applicant to postulate break locations. The applicant has postulated full

break opening areas and no mechanistic approaches were used to reduce break

areas. On the basis of the staff review of the failure modes and analyses,

the staff finds that safety-related systems, structures, and components have

been adequately protected from the dynamic effects associated with postulated
high-energy pipe breaks. Thus, the staff concludes the confirmatory item has

been acceptably resolved.

3.9 Mechanical Systems and Components

3.9.2 Dynamic Testing and Analysis of Systems, Components, and Equipment
3.9.2.4 Dynamic System Analysis of Reactor Internals Under Foulted CMJ:*W
In Section 3.9.2.4 of the River Bend SER, the staff identified a confirmatory
item regarding the documentation in the FSAR of the results of LOCA and SSE
analyses for the reactor internals and unbroken loops of the reactor coolant
pressure boundary. In a letter from J. E. Booker to H. Denton dated January 31,
1985, the applicant provided the results of its analyses including the effects
of annulus pressurization (AP). Subsequently, the analyses results were
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documented in FSAR Amendment 16. The staff review finds the results of the
analyses satisfies the staff acceptance criteria for the load combinations and
stress limits of ASME Code Class 1, 2, and 3 components, component supports,
and core-support structures. Thus, the staff concludes that the confimratory
issue regarding the documentation of the LOCA and SSE results for the reactor
internals and unbroken loops of rector coolant pressure boundary has been
acceptably resolved and is considered close.

3.9.3 ASME Code Class 1, 2, and 3 Components, Component Supports, and Core
Support Structures

3.9.3.3 Component Supports

The staff identified a confirmatory item in Section 3.9.3.3 of the River Bend
SER regarding the justification for the applicant's position classifying
restraint of piping thermal expansion and relative building displacement
stresses as secondary stresses for pipe supports. The applicant provided its
rosponso'in a letter dated December 21, 1984,

The staff's position with respect to pipe stresses in analyses is that piping
thermal stress is treated as a secondary stress. Piping thermal stress is
that stress which occurs from restraining the free-end deflection of piping
that occurs when temperature increases or decreases. Piping thermal stress is
characterized as a secondary stress whether the piping is analyzed by Ar-
ticle 3200 of Subsection NB of Sectdon III of the Code of the American Society
of Mechanical Engineers (ASME Code) or by the more simplified and generally
used approach of Article NB/NC/NC 3600 of the ASME Code. However, within the
limits of reinforcement for Class 1, 2, or 3 vessel nozzles (nozzle-piping
transition), restraint of free-end displacement of the attached pipe is con-
sidered a primary stress by the Code and the staff concurs in this treatment.

For piping and the pipe-nozzle transition region of a component such as a
vessel, the staff has accepted and uses Section III of the ASME Code to char-
acterize the stress which results from the restraint of free-end displacement
of piping as primary for nozzles within the area of reinforcement, or as
secondary for piping.
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Before Subsection NF was issued in 1973, the Code of the American Society of
Steel Construction (AISC Code) (Manual of Steel Construction) was used exclu-
sively for support design with the exception of component standard supports. -
Even now the AISC Code continues to be used for the design of either a portion,
or the complete structural load path, of a piping and component support. The
AISC Code does not characterize loads as primary or secondary. All loads
including those caused by piping thermal expansion are evaluated. When Sub-
section NF of the Code was first issued in 1973 and then in the 1974, 1977, and
1980 editions of the Code, the staff did not categorically accept the character-
ization of restraint of piping thermal expansion as a secondary load for
support design. Secondary loads including restraint of free-end displacements
from piping thermal expansion and seismic differential building movements are
accounted for in the normal and upset conditions but were not required to be
evaluated for the emergency and faulted conditions by ASME in the above-mentioned
versions of Subsection NF based on the assumption that their effect is usually
small. Thermal stresses or other "secondary" effects are not explicitly
discussed in the AISC design instructions. However, items meeting the. AISC
spocific‘tion must be designed so that stresses which result from all sources
are at least within specified allowable values. Unless those loads are evalu-
ated, or their effects are otherwise limited, such as by stipulating a maximum
value for support strain, there is no assurance that the support will not fail
because of gross plastic deformation or that the deformation will not affect
the operability of supported components. To disregard such effects simply
because a standard allows the practice is not considered acceptable for a
safety system. ¢

Subsection NF in the 1973 version of the AISC Code, and in all later editions
including the current edition, does not require the evaluation of stresses

that result from the restraint of thermal expansion of the support itself.

The staff has accepted this provision, requiring an evaluation only in those
unusual cases where long:constrained support lengths subject to large temperature
changes might collapse or otherwise be appreciably stressed.

For the River Bend facility, the applicant performed a comparison study using
the above-described staff position to assess the effect of classifying constraint
of thermal expansion and related seismic building displacement stresses as
primary stresses on existing pipe support designs.
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The applicant selected 250 pipe supports from eight Category I piping systems.
These eight piping systems were selected because of their high operating
temperatures and seismic building displacements. The pipe sizes varied between
2-inch nominal pipe size (NPS) and 24-inch NPS. The results of the study
showed that redefining constraint of thermal expansion and seismic building
displacement stresses as primary stresses increased the pipe support stresses;
the structural integrity of the designs was not compromised and physical -
modification of the designs was not required. The designs were evaluated to
the allowable stresses of the 1974 ASME Code (including the Summer 1974 Adden-
dum) which is the current River Bend licensing commitment.

On the basis of the results of the applicant's study, the staff concludes that
the design methodology used for the River Bend component supports satisfies
the staff position described above and, thus, the portion of the confirmatory
item dealing with pipe failure modes is considered closed.

3.9.6 Inservice Testing of Pumps and Valves

The applicant has not submitted an inservice testing (IST) program for pumps

and valves as of the issue of the SER. Thus, the SER stated that the resolution
of this issue would be addressed in an SER supplement. By a letter dated
November 5, 1984, the applicant submitted an IST program. By letters dated

May 16, 1985, and May 30, 1985, the applicant clarified the status of the
program and amended the program, respectively.

The staff has not completed a detailed review of the River Bend 1ST program.

A preliminary review was completed and it was found that it is impractica)
within the limitations of design, geometry, and accessibility for the applicant
to meet certain of the ASME Code requirements. Imposition of those requirements
at this time would, in the staff's view, result in hardships or unusual difficul-
ties without a compensating increase in the level of quality or safety.
Therefore, pursuant to 10 CFR 50.55a(g)(6)(i), the relief that the applicant

has requested from the pump and valve testing requirements of the 1980 Edition
of ASME Code Section XI through Winter 1981 Addenda should be granted for a
period of no longer than 2 years from the date of issue of the operating

Ticense or until the detailed review has been completed, whichever comes first.
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If the review results in additional testing requirements, the applicant will be
required to comply with them.

3.10 Seismic and Dynamic Qualification of Seismic Category I Mechanical and
Electrical Equipment

3.10.1 Seismic and Dynamic Qualification
3.10.1.1 Introduction

As part of the review of the applicant's Final Safety Analysis Report (FSAR)
Sections 3.7.3A, 3.7.3B, 3.9.2A, 3.9.28, 3.10A, and 3.10B, an evaluation is
made of 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 audit of
selected pquip.ent to develop a basis for the judgment of the completemess and
adequacy of the seismic and dynamic qualification program.

Guidance for the evaluation is provided by the Standard Review Plan (SRP) Sec-
tion 3.10, and its ancillary documents, Regulatory Guides (RGs) 1.61, 1.89, 1.92,
and 1.100; 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 (GDC) 1, 2, 4, 14, and 30 of Appendices A and B to 10 CFR 50,
and Appendix A to 10 CFR 100. Evaluation of the program is performed by a
Seismic Qualification Review Team (SQRT) which consists of staff engineers and
engineers from the Brookhaven National Laboratory (BNL, Long Island, New York).

3.10.1.2 Discussion
The SQRT has reviewed the equipment seismic and dynamic qualification infor-
mation contained in FSAR Sections 3.7.3A, 3.7.3B, 3.9.2A, 3.9.28, 3.10A, and

3.10B 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,
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as installed at River Bend, meets the criteria described above. A representa-
tive sample of safety-related electrical and mechanical equipment as well as
instrumentation, included in both nuclear steam supply s/stem (NSSS) and
balance of plart (BOP) scopes, was selected for the audit. Table 3.1 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, was found
to be defined and implemented. The equipment-specific findings as a result of
the SQRT audit are identified in Table 3.1 and the generic comments are listed
in the following section. Upon satisfactory resolution of these specific
findings 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 GOC 1, 2, 4, 14, and 30 of Appendices A and B to 10 CFR 50 and
Appendix A to 10 CFR 100.

3.10.1.4 Confirmatory Items

The satisfactory resolution of the specific findings identified in Table 3.1
and the generic comments listed below, is required before the staff can accept
the applicant's seismic qualification program for equipment:

(1) Each equipment qualification document package contained summary statements
and overall conclusions. The conclusion for each package was that the
equipment was fully qualified. However, in many instances it was observed
that evidence necessary to reach the state of complete qualification was
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(2)

(3)

(4)

(5)

(6)

(7)

(8)

unavailable. More recent documentation packages were incomplete and
appeared to be put together without adequate checking after the selection
of equipment was transmitted to the applicant. Therefore, the applicant
is to develop a more systematic program to perform the acceptance review
of all safety-related equipment.

wWhere the qualification document package identifies a need for equipment
modification, the applicant is to develop a systematic program to include
in the qualification package either a statement indicating implementation
of the modification or justification for not implementing the modification.

In many cases, the equipment qualification report identified parts with a
Timited life. Such equipment could be located in either a mild or a harsh
environment. The applicant is to develop a systematic procedure for
identifying limited-life parts and to ensure their replacement at appro-
priate intervals during the acceptance review of equipment.

Some pieces of equipment were incorrectly or improperly installed. The
applicant is to develop a procedure to check proper mounting of all safety-
related equipment consistent with the qualification mounting configuration.

The enclosure panel for many pieces of equipment was partially removed or
screws were loose, reportedly to facilitate preoperational testing. The
applicant is to develop a procedure to ensure that such equipment is
returned to the qualified statys.

Upon completion of as-built piping analysis for all pipe-mounted safety-
related equipment, the applicant must confirm that the g-values used for
qualification of these equipment were not iower than the g-values obtained
from the as-built piping analysis.

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 IEEE Std. 344-1975, as applicable.

Upon completion of the on-going qualification process, the applicant must
confirm that all safety-related equipment has been qualified.
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3.10.2 Pump and Valve Operability
3.10.2.1 Introduction

To ensure that an applicant has developed and implemented a program regarding
the operability qualification of safety-related pumps and valves, the staff
performs a two-step audit. The first step is a review of FSAR Section 3.9.3.2
for the description of the applicant's pump and valve operability assurance
program. The information provided in the FSAR, however, 1. genera’ in nature
and not sufficient by itself 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 Operability Review Team (PVORT),
consisting of staff from Brookhaven National Laboratory (BML) and the NRC,
conducts an onsite audit of a small representative sample of safety-rela‘ed
pumps and vaives and supporting documentation.

The criteria by which the audit is performed are described in SRP Section 3.10
entitled, "Seismic and Dynamic Qualification of Mechanical and Electrical
Equipment." 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
Appencix A to 10 CFR 50 and Appendix B to 10 CFR 50.

3.10.2.2 Discussion

In performing the first step of the,audit, the staff reviewed FSAR Sec-

tion 3.9.3.2. The onsite audit, or second step, was performed by the PVORT
during the week of October 29, 1984. The purpose of this two-step review
process is to determine the extent to which the applicant meets the criteria of
SRP Section 3.10. A sample of three NSSS and seven BOP components was selected
to be audited.

The onsite audit includes a plant inspection of the as-built configuration and
installation of the equipment, a review of the normal, accident, and postacci-
dent conditions under which the equipment and systems must operate, the fluid

dynamic loads, and a review of the qualification doc'mentation (status reports,
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test reports, analysis specifications, surveillance programs, and long-term
operability program(s), etc.).

Table 3.2 of this supplement identifies the equipment audited and the findinés
that remained open as a result of the audit.

3.10.2.3 Summary

On the basis of the observation of the field installation, review of th.
qualification documents, and responses provided by the applicant to PVORT's
questions during the audit, the applicant's pump and valve operability quali-
fication program, subject to generic findings discussed in Section 3.10.2.4
below, has been found to be defined and being implemented. The equipment-
specific findings that resuited from the PVORT audit are identified in Table 3.2
and the generic comments are listed below. 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 Appendices A and B to 10 CFR 50
and Appendix R to 10 CFR 100.

3.10.2.4 Generic

The specific findings in Table 3.2 and the generic concerns listed below must

be resolved before the staff accepts the applicant's pump and valve operability

qualification program.

A

(1) In many instances, evidence of complete qualification was unavailable.
More recent documentation packages were incomplete and appeared to have
been put together without checking. The PVORT long forms contained
numerous inconsistencies ranging from inconsistent serial numbers, capabil-
fty, and qualification information on the actual equipment. The applicant
is to develop a more systematic program to perform the acceptance review
of safety-related pumps and valves.
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(2)

(3)

(4)

(5)

(6)

(7)

During the acceptance review of equipment, a procedure shou’d be developed
to identify limited life parts and ensure their replacement at appropriate
intervals.

Procedures should be established to return tested equipment to its quali-
fied status.

Components were found to be incorrectly or improperly installed. Proce-
dures should be established verifying equipment installation requirements
and qualification.

A1l pumps and valves important to safety must have their required preopera-
tional tests completed before fuel load.

A1l pumps and valves important to safety must be qualified before fuel
load. o

The applicant shall confirm that new loads resuliting from loss-of-coolant
accident (LCCA) or anaiysis of as-built conditions applicable to pumps
and valves important to safety do not exceed those loads originally used
to qualify the equipment.
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Table 3.1 SQRT findings on seismic and dynamic qualification

SQRT Applicant Equipment name
ID No. 1D Ne. and description Safety function 1Hmﬁc\'s Resolution Status Remarks
NSSS-1 1C11-ACTDOO1  Hydraulic control unit: Translates scram signal 1!&: additional brace used ‘hndiag Open

Assembly consists of into hydraulic energy durihg qualification test

N, cylinder, water to insert the control of the equipment was miss-

accumulator, and vari- rod drive and allow its ing from the installed unit.

ous valves. return flow to discharge

through the exhaust
valve.

NSSS-2 H13-P680 Plant control console: Supports instruments The dynamic similarity Pending Open
A U-shaped monitoring which are used to moni- between the tested specimen
benchboard. tor and control the and the River Bend console
safe operation and was not established.

shutdown of the plant. .. ..., mounting was not

documented in the test
report.

For components qualffication,
the capability g-values were
. not defined and demonstrated
to envelop the RRS over the
entire frequency range.

N555-3  C61-P0O01 Remote shutdown Provides redundant The installation condition Pending Open
vertical board means for safe shutdown of being next to another
of the plant. cabinet and the wall was
not addressed in the
qualification.

NSSS-4  E1Z-CO02A.C RHR pump and motor Assembly is required Qualified
to pump water in the

suppression pool during

pool ~ooling modes and

LPCI vessel injection

modes .




Table 3.1 (Continued)

SQRT Applicant
ID No. 1D Ne.

Equipment name
and description

Safety function

Findings Resolution

Status  Remarks

NSSS-5  H13-P601

NSSS-6 H13-P670

Reactor core cooling
bench board: A moni-
toring panel.

Neutron/process
radiation monitoring
system

Contains instruments
that are used for manual
control for accident
mitigation of the emer-

gency core cooling
system.

Provides infcrmation
about power levels and
power distribution in
the reactor, and is
tied to a trip sysiem
(reactor protection
system).

Dynamic similarity between Pending
the tested specimen and the

River Bend unit was not

established.

Test mounting was not
completely documented in
the test report.

For component qualification,
the capability g-values were
not defined and demonstrated
to envelop to RRS over the
entire frequency range.
Qualification of some devices
below 5 Hz was missing.

Controller and recorder units
were sliding during tests. It
could not be verified from
documentation presented wheth-
er River Bend panel contains
these devices.

Site inspection revealed the
following:

One unistrut was loose.

GE ERIS terminals were
very flexible.

The cabinet wac installed Pending
with 1/2"-diameter bolts al-

though the specimen was

tested with 5/8"-diameter

bolts.

Open



Table 3.1 (Continued)

Safety function

Findings Resolution

Status  Remarks

SQRT Applicant Equipment name

ID No. 1D Ne. and description

NSSS-7 H22-P041 42 Main steam flow local
panel

NSSS-8 B21-F0288 Main steam isolation
valve

Supports Class 1E
devices.

Isolates the steam
tine upon demand.

Transmitters were not Pending
environmentally aged before
seismic testing.

Transmitter output variation
detected during testing was

apparently due to incomplete
instruction provided by GE to

testing engineers regarding
calibrat on.

GSU/GE is to confirm that
River Bend installation
engineers have received the
complete instruction and the
transmitters are properly
calibrated.

Adequacy of the valve body Pending
was not demonstrated.

GSU is to confirm compliance
with GE's recommendation
regarding the following
required for qualification:

Bracket modification for
limit switch.

Elimination of junction
box.

The source of River Bend
-specific RRS was not
presented during the
audit,

Openr



Tabie 3.1 (Continued)

SQRT

Applicant
1D No.

Equipment name
and description

Safety function

Findings

Resolution

Status  Remarks

BOP-1

BOP-2

1CCP*MOV138

1IRCP*TCAD3

1EKS*MCC

10" motor-operated
valve

Termination cabinets

Motor control center:
A two-bay rectangular
cabinet containing
starters, circuit
breakers, switches,
terminal blocks, etc.

Is required to isolate
the containment and to

intercept the water flow

of the reactor plant

component cooling water

system (RPCCW) to the
nonregenerative heat
exchanger.

Are required at pene-

trations to contain the
wiring used in instru-
mentation monitoring and
control of equipment used
in various safety-related

functions.

Is required to provide
Class 1E power distri-
bution.

Qualification of devices
apparently covered by
Gouid reports R-575-10,31
and analysis was not avail-
able for review.

Test mounting was not docu-
mented.

It is not clear from test
report whether the MCC was
tested for 5 OBE and 1 SSE
for both the energized and
deenergized conditions.

Supplementa’l evaluation
report for HE 4-3 circuit
breakers was not part of
the qualification documen-
tation package.

Pending

Qualified

Qualified



Table 3.1 (Continued)
SQRT Applicant Equipment name
1D No. 1D No. and description Safety function Findings Resolution Status Remarks
BOP-4  1E12*PC003 Centrifugal fill Maintains the RHR The site inspection revealed Pending Open
pump: A pump/motor system piping filled the following deficiencies:
assembly. and ready for main -y
RHR pump startup. lh‘ shim stack was loose.
. Oné nut in the seal housing
loose and ancther was
missing.
Ylﬁ motor nameplate was
missing.
BOP-5  1HVC*ACU1B Control building air Maintains the control Qualified
conditioning unit building at design
temperature and
humidity.
BOP-6  1HVR™AOD10A Air-operated damper: Operates only during Qualified
It is duct mounted LOCA when it bypasses
and supported from the the air to the standby
ceiling. gas treatment building.
BOP-7  1LSV*C3A Leakage air system Provides pressurized Qualified
compressor: A single air to containment
rotary compressor with isolation valves to
electric motor drive. prevent release of
fission products after
LOCA.
BOP-8  1SCM*XRC14 Transformer Furnishes power to Dynamic similarity between Pending Open

various Class 1E
instruments as part of
the uninterrupted power
supply system.

the tested specimen and the
River Bend transformer was
not established.

Test mounting was not com-
pletely documented in the
test report.



Table 3.1 (Continued)

SQRT Applicant
ID No. ID Ne.

Equipment name
and description

Safety function

Findings Resolution  Status

Remarks

BOP-8 + 1SCH*XRC14
(Cont'd»)

i

B0P-9  1EJS*LDCIA

BOP-10 1SwP*P28

Transformer

Load centers

Standby service water
pump: An electrically
driven vertical turbine
pump .

Furnishes power to
various Class 1E in-
struments as part of
the uninterrupted
power supnly system.

Are required to furnish
power distribution

to HVAC systems in the
control and diesel
generator building and
also to Class 1f motor
control centers.

Provides cooling water
for safety-related
equipment when normal
service water is lost.

Test anomalies were pentioned,
but neither described nor
justified in the test report.

Site inspection revealed the
following:

There was no contact between
the base plate and concrete
in most places.

Side panels were loose.

Base plate was not addressed
in the qualification
documents presented.

Only a summary of test Pending Open
report was available. The

original Wyle Test Report

is needed for review and

documentation.

Torsional frequency of Pending Open
assembly needs to be

computed and compared to

motor's operational

speed.

Operability of pump under
seismic load needs to be
ensured.
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Table 3.2 PVORT findings on operability qualification of pumps and valves

Plant 1.D. Safety
No. Description function Findings/resolution Status Remarks
E22-F015 20" motor oper- Opens in response Operability of the valve Open
ated gate valve to either a suppres- was established using
(NSSS) sion pool high- analysis only. A test
level signal or a program is presently
low-condensate, being performed and a
tank-level, con- similar analysis with a
tainment isolation. similar valve which was
tested will be submitted
as demonstration of oper-
ability and qualification.
ISWP-P2A Standby service Provides cooling Clarif; vibration accep- Open
water pump (BOP) -water for safety- tanc . criteria (displace-
related equipment Be..¢c velocity)?
if normal service
Coupling runout value Open
water is lost. (driven member) is
inconsistent with align-
ment requirement.
Pump weight incorrect on Open
PVORT sheets.
Final qualification sub- Open
ject to compliance with
endurance testing recom-
mended in IE Bulletin
83-05.
B33-FO60A 20" flow con- Maintains pressure Satisfactory. Closed
trol valve boundary integrity.
(NSSS) .
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Table 3.2

(Continued)

Plant 1.D.
No.

Description

Safety
function

Findings/resolution Status

Remarks

1E12-MOVF021

1HVC-MOV1B

1CCP-MOV138

14" motor-
operated globe
valve (BOP)

24" motor-
operated butter-
fly valve (BOP)

10" motor-
operated gate
valve (BOP)

Containment isola-
lation.

Isolates -ain
control room during
LOCA.

Outboard contain-
ment isolation
valve.

Have stem leakoff Open
requirements been met?

N&D No. 6189 motor
starter housing we.ded
to motor flange. Have
possible effects of weld-
ing on valve flange and
valve shaft assembly
been.considered?

Dates of issue on qual-
ified documents very
recent (i.e., ST-7003
"Operability Test Proce-
dure" is dated 11/2/84
which was the exit
meeting date). -Com-
pleteness and approval
required.

Actuator is serialized Open
(260880); adapter plant

is also serialized

(260953). PVORT form

picked up the adapter

serial no. in place of

the actuator no.

Clarification required.

Valve has serial no. 809 Open
(1980) on "N" stamp tag.
Manufacturer's nameplate
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Table 3.2

(Continued)

Plant 1.D.
No.

Description

Safety
function

Findings/resolution

Status

Remarks

1L, ~-MOV138
(Cont‘d()

B21-A0VF32A
(BOP)

10" motor-
operated gate
valve (BOP)

20" check valve

Outboard contain-
ment isolation
valve.

Containment iso-
lation and reactor
coolant pressure
boundary.

serial no. is 1413-2.
PVORT form lists valve
serial no. as 809(1980).
Inspection and test
record form lists serial
no. as 1413. Clarifi-
cation required.

Stroke time require-
ments yary from 30 sec
(spec sheet) to 22 sec
(inspection and test
record) to 20 sec
(PVORT form). Clari-
fication required.

Have stem leakoff
requirements been.
provided?

Have space heaters
been removed?

Rev. 2 to MOV Check-

out Procedure 1,
1-G-EE-18, initiated

due to excessive torque
values in Rev 1. Com-
paring Revs 1 and 2,

the torque valves appear
to be the same?

Satisfactory.

Open

Open

Open
Open

Closed



S8/21/L0

02

€ 23S 2 ¥3SS ON38 ¥3AIY

Table 3.2

(Continued)

Plant 1.D.
No. Description

Safety
function

Findings/resolution Status

Remarks

2" solenoid-
operated globe
valve (80P)

E33-S0V14

2" solenoid-
operated globe
valve (BOP)

Provides initial
pressurization of
main steam posi-
tive leak control
system.

Provides initial
pressurization of
main steam posi-
tive leak control
system.

Valve installation Open
contradicts note 18

of FSAR Fig. 6.7-1,
qualification documen-

tation and manufacture
recommendations.

If the working fluid Open
(air) provides opening

force, what is the

minimum air pressure

required to open the

valves?

Are the forces delivered Open
by the spring capable of
closing the valve against

the loads of the working.
fluid?

wWhat assurance is there
that the delivered air
quality is in agreement
with the manufacturer's
requirements?

List tests performed by Open
GSU to date or to be
performed in the future.

How to or will GSU track
manufacturer's recom-
mendations regarding
maintainability of
components subject to
aging?
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Table 3.2 (Continued)

Plant 1.D.
No.

Description

Safety
function

Findings/resolution

Status

Remarks

E12-C002C

RHR pump
(NSSS)

RHR pumps
(NSSS)

Supplies water to
the core in the
event of an
accident.

Suppression pool
cooling.

Supplies water to
the core in the
event of an acci-
dent.

Suppression pocl
cooling.

How is pump performance
(curves, vibration
levels, bearing temp.,
etc) established without
the use of manufacturer's
data/acceptance criteria?

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

Serial no. on motor qual-
ification documentation
and long form disagree.

Clarify the differences
between GE specification
21A3504, Rev. 1 and
21A3504BV, Rev. 0 (e.g.,
removal of IEEE standards;
is this component built
to IEEE, if not justify
why.

Clarify how GSU will or
has identified parts
sensitive to aging
mechanism and how they
will be tracked.

Open

Open

Open

Open
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Table 3.2 (Continued)
Plant 1.D. Safety
No. Description function Findings/resolution Status Remarks
E12PC003 RHR subsystem Maintains RHR The specification Open

fill pump (BOP)

system piping
filled and ready
for RHR pump
stertup.

specifies demineralized
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 capability
of the pump/motor, and
does it meet the require-
ments of the system?




4 REACTOR

4.2 Fuel System Design

4.2.3 Design Evaluation
4.2.3.2 Fuel Rod Failure Evaluation

(8) Fuel Rod Mechanical Fracturing

The applicant has submitted for staff review a plant-specific analysis (letter,
November 30, 1984) using the approved methodology described in the General Elec-
tric Co. (GE) report NEDE-21175-3. The staff finds these results to be accept-
able and -the issue of fuel rod mechanical fracturing (Confirmatory Item 8) is
resolved. Since the mechanical fracturing analysis is usually done as a part
of the seismic-and-LOCA loads analysis, further discussion can be found in
Section 4.2.3.3(4).

4.2.3.3 Fuel Coolability Evaluation

(4) Fuel Assembly Structural Damage From External Forces

The staff approved the GE topical report NEDE-21175-3 (letter from C. 0. Thomas
(NRC) to J. F. Quirk (GE). October 20, 1983), which describes an analytical

method for evaluating seismic-and-LOCA loads. The staff has also reviewed the
plant-specific values of liftoff and acceleration (letter, November 30, 1984).

The results show that the vertical liftoff is less than the allowable liftoff
Timit given in NEDE-21175-3, which is referenced by the applicant, and the
acceleration is within the evaluation-basis limits, thereby assuring structural
integrity and control rod insertability during seismic-and-LOCA events. Therefore,
the staff concludes that the confirmatory issue of seismic-and-LOCA loads is
satisfactorily resoived for River Bend.

07/12/85 4-1 RIVER BEND SSER 2 SEC 4



Recent BWR fuel design changes that affect stability include decreasing the
rod size and increasing the gap conductance because of pr;»ressurization._ A
a consequence, the maximum decay ratio for most BWRs increases and becomes
larger than 0.5, which is the original GE design criterion for BWR stability.
Therefore, GE now proposes a decay ratio of 1.0 for its criterion.

To further evaluate this criterion and other stability criteria, the staff is
performing a generic study of the hydrodynamic stability characteristics of
light water reactors under normal operation, anticipated transients, and
accident conditions. The results of this study will be applied to the staff's
review and acceptance of stability analyses and analytical methods now in use
by the reactor vendors.

The stability an: lysis resulted in a maximum decay ratio of 0.98. Since the
calculated maximum stability ratio is equal to that of some of the operating
plants (for example, Peach Bottom Units 2 and 3 have a decay ratio of 0.98),
the staff concludes that the thermal-hydraulic stability result is acceptable
for plant operation. However, to provide additional margin for stability,
natural circulation under normal operation will be prohibited.

Because no analysis has been presented for minimum critical power ratio (MCPR)
limits or stability characteristics for single-loop operation, the staff will
require by Technical Specifications that single-loop operation not be permitted
until supporting analyses are provided and approved. A licensing condition

will be imposed on operation beyond the first cycle. Operation beyond the

first cycle is not permitted until a stability analysis is provided and approved
for additional cycles of operation.
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6 ENGINEERED SAFETY FEATURES

6.2 Containment Systems

6.2.1 Containment Functional Design

Repressurization Analysis

In Section 6.2.3 of the SER, the staff stated that it will require the appli-
cant to provide an analysis to show that repressurization of the containment
due to all sources of inleakage such as the penetration valve Teukage contro)
system (PVLCS) and main steam positive leakage control system (MSPLCS) would
not exceed 50X of the containment design pressure during the 30-day period
following onset of a LOCA.

In its letter dated January 28, 1985, the applicant stated that the required
analysis has been performed and it was determined that a constant 425 scfh
inleakage from both the PVLCS and the MSPLCS would meet the above criterion.
However, as a safety margin, the applicant has proposed to specify in the
plant's Technical Specifications (TS) the allowable containment inleakage from
both the PVLCS and MSPLCS to be 340 scfh, i.e., B0X of the acceptable
inleakage.

On the basis of its assessment of the applicant's submit<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>