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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.

07/12/85 2-5 RIVER BEND SSER 2 SEC 2



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
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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.
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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 submittal, the staff finds
that the TS inleakage will not repressurize the containment to more than 50X of
the containment design pressure in a 30-day period. It is, therefore,
acceptaple.

LOCTVS/CONTEMPT Computer Codes

In the SER, the staff indicated that it would analyze the containment pressure
and temperature response using the CONTEMPT/LT-28 computer code to confirm the
applicant's analyses. The staff has completed its analyses using tte
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CONTEMPT-4 code and concludes that the peak calculated pressures and tempera-
tures reported in the SER are in reasonable agreement with the values caICulat-

x\:ﬂ using the CONTEMPT-4 computer code. This favorable comparison confiras the

applicant's analyses. In addition, the applicant provided the results of the
analyses performed to support the acceptability of the plant's Technical
Spocifications;al]owablc initial conditions. On the basis of its review of the
apolicant's results, the staff concludes that the peak pressure and tempera-
ture, in both the drywell and containment, will not exceed their respective
design values and therefore, the proposed Technical Spccification-allowable
fnitial conditions are acceptable.

6.2.1.5 Reverse Pressurization
See Section 6.2.1.8 of this SSER for compliance with NUREG-0978
6.2.1.7 Steam Bypass of tho_Supprossion Pool

In Section 6.2.1.7 of the SER, the staff indicated that it would report its
findings on the acceptability of the proposed 200°F/hour reactor vessel cool-
down rate assumed in the applicant's analyses. This rate was considered in
demonstrating the plant's suppression pool bypass capability of A/JK of 1.0 ft2,
The applicant informed the staff that the plant emergency operating procedures
will call for a 100°F/hour reactor pressure cooldown rate, unless the contain-
ment-to-annulus differential pressure exceeds 5 psid in less than 5 minutes.
Under these conditions, the oporator will be instructed to proceed with a
200°F/hour controlled reactor vosscl cooldown. Howeveér, in recent discussions
with the staff, it was concluded that the plant's operating procedures do not
reflect this procedure. To ensure that the plant's operating procedure con-
forms to the assumptions used in the suppression poc] bypass design basis, the
applicant provided the following information.

The River Bend Station Emergency Operating Procedures (EOPs) will direct the
operator to initiate the automatic depressurization system (ADS) whenever the
containment-to-annulus differentia) pressure reaches 5 psid. This action has
been shown by analysis to provide acceptable containment pressures and, there-
fore, is acceptable.
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The NRC staff, however, expressed a concern regarding the use of ADS when the
containment-to-annulus differential pressure reaches 5 psid, when shutdown via
the normal controlled rate of 100°F/hour might be possible.

The applicant agrees with the staff that ADS may not always be the preferred
action. Therefore, the applicant stated that the EOP will be modified before
initial criticality after the first refueling outage to provide more definitive
information to deal with the steam bypass concern.

6.2.1.8 Pool Dynamics

Hydrodynamic Loads

Section 6.2.1.8.3 of the SER identified the SRV- and LOCA-related pool dynamic
loads as outstanding items. The staff has completed its review of the SRv-
related pool dynamic Toads. The results of this evaluation are summarized
below. The staff evaluation of the LOCA-related pool dynamic loads is awaiting
additional information from the applicant. The staff will report its findings
in a later supplement to the SER.

Safety/Relief Valve Dynamics

Actuation of the safety/relief valves (SRVs) produces transient loading on
components and structures in the suppression pool region. Before actuation,
the discharge piping of an SRV line contains atmospheric air and a column of
water corresponding to the line's :ﬁh-nrgcnco. Following SRV actuation,
pressure builds up inside the piping as steam compresses the air in the line.

The resulting high-pressure air bubble that enters the pool oscillates in the
pool as it goes through cycles of overexpansion and recompression. The bubble
oscillations, resulting from SRV actuation and discharge, cause oscillating
pressures throughout the pool, resulting in dynamic loads on the pool's bounda-
ries and submerged structures.

Severe steam condensation vibration phenomena can potentially occur when
high-pressure, high-temperature steam is continuously discharged at high mass
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velocity into the pool, if the pool is at elevated temperatures. These steam-
quenching vibrations would result in loads on the pool's boundaries and sub-
merged structures.

The River Bend design utilizes the GE X-quencher device to mitigate pool
temperature effects and dynamic forces. In NUREG-0802, "Safety/Relief Valve
Quencher Loads: Evaluation for BWR Mark II and Mark III Containments.," dated
October 1982, the staff set forth the X-quencher generic load specifications
and the staff's acceptance criteria. The applicant has performed its evalua-
tion and assessment of the containment design based on these loads.

In Attachment A to FSAR Appendix 6A, the applicant provided a detailed compari-
son of the River Bend design basis to the GESSAR II methodology. The staff has
completed its review of the River Bend load specifications against the generic
acceptance criteria and concludes that the SRV pool dynamic loads utilized by
the applicant are in conformance with GESSAR II specifications and are, there-
fore, acceptable. :

6.2.1.8.3 Hydrodynamic Load Assessment

LOCA-Related Hydrodynamic Load Assessment

The Mark III pool dynamic loads were reviewed at the construction permit (CP)
stage for the River Bend Station, Unit 1, and at the preliminary design approv-
al (PDA) stage for GESSAR-238NI. The staff concluded at that time that the
information available was sufficient to adequately define the pool dynamic
loads for nuclear plants at the CP stage of licensing. Since the issuance of
the GESSAR-238NI SER (NUREG-75/110, Dec. 1975), GE has conducted further tests
and analyses to confirm and refine the original load definitions. To keep the
NRC and Mark III applicants apprised of the current status of these tests, GE
issued an Interim Containment Loads Report (22A4365) in April 1978 and severa)
revisions to it before the GESSAR II application was provided to the staff of <.
March 1980. Tha GESSAR Il application if GE's final design approval (FDA)
submittal for its standard “nuclear island" design ard is to be referenced by
the MARK III operating l1icense (OL) applicants. Appendix 3B of the GESSAR II
application provides the standard pool dynamic load definitions for Mark 111
=

PR
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containments, and is the basic document used for review by the staff and its
consultants.

The applicant has included Appendix 3B of GESSAR II by reference in Appendix 6A
of its FSAR submittal. Except as noted below, the applicant has adhered to al]
analytical techniques, assumptions, methodologies, and concepts contained in
Appendix 3B of GESSAR II. Where plant-unique parameters differ from thosa of
the GE standard plant, River Bend parameters are used.

The staff has completed its review of GE's pool dynamic load definitions and
has arrived at a definitive set of hydrodynamic load definitions that can be
used by all Mark III containment applicants for operating licenses. The
results of this generic review are documented in NUREG-0978, "Mark III LOCA-
Related Hydrodynamic Load Definition." They are applicable to River Bend.

Description of Phenomena

Figure 6.4 of the SER shows the sequence of events occurring during a design-
basis accident (DBA) and the potential loading conditions associated with these
events. Following onset of a postulated LOCA, the drywel) pressure increases
because of blowdown of the reactor system. Pressurization of the drywell
Causes the water initially standing in the vent system to be accelerated into
the pool and the vents are cleared of water. During this vent-clearing pro-
cess, the water leaving the horizontal vents forms Jets in the suppression poo!l
and causes water jet impingement loads on the structures within the suppression
pool and on the containment wall opposite the vents. During the vent-clearing
transient, the drywell is subjected to a pressure differentia’ and the weir
wall experiences a vent-clearing reaction force.

Immediately following vent clearing, an air and steam bubble forms at the exit
of the vents. The bubble pressure initially is assumed equal to the current
drywel] pressure. This bubble theoretically transmits a pressure wave through
the suppression pool water and results in loading on the suppression pool
boundaries and on equipment located in the suppression pool. As the air flow
and stonlflq?'fron the drywell bcco-q:'cstab11shod in the vent system, the
initial vent exit bubble expands to equalize the suppression pool hydrostatic
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pr'ssuro Test results from GE's large-scale pressure suppression test facili-

Vty (PSTF) show that the steam portion of the flow is condensed, but continued

injection of drywel) air and expansion of the air bubble results in a rise in
the surface of the suppression pool. During the early stages of this procesi,
the pool swells in a bulk mode (i.e., a slug of solid water is accelerated
upward by the air). Structures close to the pool surface will experience loads
as the rising pool surface impacts the lower surface of the structure. In
addition to these initial impact loads, these same structures will experience
drag loads as water flows past them. Equipment in the suppression pool will
also experience drag loads.

After the poo) surface has risen approximately 15 feet above the initial pool
surface, the thickness of the water ligament has decreased to 2 feet or less
and the impact loads are significantly reduced. This phase is referred to as
incipient breakthrough (i.e., the ligament begins to break up). To account for
possible nonconservatisms in the test facility arrangement, the staff has
determined that the breakthrough height should be set at 18 feet above tho
initial pool surface.

Ligament thickness continues to decrease unti) complete breakthrough is reached
and the air bubble can vent to the containment free space. The breakthrough
process results in formation of an air/water froth and, for load definition
purposes, is defined to occur at a height of 19 feet above the initial pool
surface. The incipient breakthrough height and the height at which froth loads
begin, have been set higher than the maximum prediction from test results to
ensure conservatism. Continued injection of drywell a'r into the suppression
pool results in a period of froth pool swell. This froth swell impinges on
structures it encountorf'but the two-phase nature of the fluid results in loads
that are much Tess than the impact loads associated with bulk pool swell.

When the froth reaches the elevation of the floors on which the hydraulic
control units for the control rod drives are located (approximately 24 feet
above pool level), the froth encounters a flow restriction, which results in
approximately 25% of the unrestricted flow area. The froth pool swell experi-
ences a two-phase pressure drop as it is forced to flow through the available
open areas. This pressure differential represents a load on both the floor
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structures and on the adjacent containment and drywel)l. The result is a
discontinuous pressure Toading at this elevation.

Ligament thickness continues to decrease until complete breakthrough is reached
and the air bubble can vent to the containment free space. The breakthrough
process results in formation of an air/water froth and, for load definition
purposes, is defined to occur at a height of 19 feet above the initial pool
surface. The incipient breakthrough height and the height at which froth loads
begin, have been set higher than the maximum prediction from test results to
ensure conservatism. Continued injection of drywell air into the suppression
pool results in a period of froth pool swell. This froth swell impinges on
structures it encounteri’but the two-phase nature of the fluid results in loads
that are much less than the impact loads associated with bulk pool swell,

When the froth reaches the elevation of the floors on which the hydraulic
control units for the control rod drives are located (approximately 24 feet
above pool level), the froth encounters a flow restriction, which results in
approximately 25% of the unrestricted flow area. The froth pool swell experi-
ences a two-phase pressure drop as it is forced to flow through the available
open areas. This pressure differential represents a load on both the floor
structures and on the adjacent containment and drywell. The result is a
discontinuous pressure loading at this elevation.

As drywell air flow through the horizontal vent system decreases, and the
air/water suppression pool mixture experiences gravity-induced phase separa-

process, floors and other flat structures experience downward loading and the
containment wall theoretically can be subjected to a small pressure increase.
However, this pressure increase has not been observed experimentally.

The DBA pool-swell transient associated with drywell air venting to the pool
typically lasts 3 to 5 seconds. Following this, there is a long period of high
steam flow rate through the vent system; available data indicate that this
steam wil?fbo entirely condensed in the immediate vicinity of the vent exits.
For the DBA reactor blowdown, steam condensation lasts for a period of approxi-
mately 1 minute. Potential structura) loadings during the steam condensation
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phase of the accident have been observed, and are included in the containment
loading specification.

As the reactor blowdown proceeds, the primary system becomes depleted of
high-energy fluid inventory with a corresponding reduction of the steamflow
rate to the vent system. This reduced steamflow rate leads to a reduction in
the drywell/containment pressure differential which in turn results in sequen-
tial recovering of the horizontal vents. Suppression pool recovery of a
particular vent row occurs when the vent stagnation differential pressure
corresponds to the suppression pool hydrostatic pressure at that row of vents.

Toward the end of the reactor blowdown, the top row of vents is capable of
condensing the reduced blowdown flow and the two Tower rows will be totally
recovered. As the blowdown steamflow further decreases to very low values, the
water in the top row of vents start to oscillate back and forth causing what
has become known as vent chugging. This action results in dynamic loads on the
top vents and on the weir wall opposite the upper row of vents. In addition,
an osciltatory pressure loading condition can occur on the drywell and contain-
ment walls. Since this phenomenon is steam mass-flux dependent (the chugging
threshold appears to be in the range of 10 1b/sec/ft2), it is present for all
break sizes. For smaller breaks, it is the only mode of condensation that the
vent system will experience.

Shortly after a postulated pipe rupture, the emergency core cooling system
(ECCS) pumps will automatically start up and pump condensate water and/or
suppression pool water into the reactor pressure vessel. This water floods the
reactor core and the water may start to cascade into the drywell from the break
(the time at which this occurs depends upon break size and location). Because
the drywell is full of steam at the time of vessel flooding, the sudden intro-
duction of cool water could cause rapid steam condensation and drywell depres-
surization. When the drywel) pressure falls below the containment pressure,
the suppression pool level will depress until the horizontal vents are uncov-
ered and air from the containment enters the drywell. Eventually sufficient
air will be returned through the vents to stabilize the drywell and containment
pressures; however, during this drywel)l depressurization transient, there could
be a period when a significant negative pressure acts on the drywel] structure.
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A conservative negative-load condition, therefore, was specified for the
drywell design.

Small breaks, defined as breaks not large enough to automatically depressurize
the reactor, do not result in bounding pool dynamic loads except for the
chugging loads and thermal Toading conditions on the drywell and weir walls.
Thermal gradient load definitions are provided for in the design of the walls
containing the suppression pool.

Pool Dynamic Load Assessment

(1) Generic Load Definition

" The staff's review of the generic LOCA-related pool dynamic load defini-
tion was completed early in 1984. The results of this review and the
staff's evaluation of the pool dynamic load definitions are documented in
NUREG-0978, "Mark III LdCA-Re]ntnd Hydrodynamic Load Definition," which
was. published in August 1984. With only a few exceptions, the staff found
the load definitions proposed by the General Electric Company in Appendix
38 of GESSAR II to be acceptable. A set of acceptance criteria was
developed by the staff to cover those areas where the proposed loads were
not satisfactory. These were included as Appendix C to NUREG-0987. A

. brief description of these acceptance criteria is provided below.

(a) Pool Swell Velocity 2

Pool swell velocity controls impact and drag loads on the structures
between the initial pool surface elevation and the breakthrough elevation.
GESSAR II proposes a value of 40 ft/sec at al) elevations. The staff
requires use of an elevation-dependent value which varies linearly from 0
up to a maximum of 50 ft/sec at elevations greater than or equal to 10
feet above the initia)l elevation.
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(b) Pool Swell Loads on Structures Attached to the Containment Walls

The GESSAR I1I sg:sigfcation corresponds to steady-state drag at a fixed
velocity of 40 The staff's acceptance criteria require tnlg to be
modified to reflect the change in pool swell velocity given in f!"’kbove
and the inclusion of impact-type forces when the structure is not immersed
prior to pool swell. A detailed procedure for evaluating the impact load
is provided in the acceptance criteria.

(c) Bulk Impact on Small Structures

‘ The GESSAR II methodology was found acceptable provided the struc-

j tures involved satisfied certain limitations related to structural

{ natural frequency, size, and location above the pool. The acceptance
1 criteria require that when any of these limitations are not satis-

' fied, the load specification be reviewed by the staff on a plant-

{___ unique basis.

(d) Froth Impact Loads

“__, The GESSAR II methodology was found to be unacceptable. An accept-
able alternative was developed by the staff and its consultants and
is described in detail in the acceptance criteria. The new method
differs from the GESSAR II approach with respect to maximum froth

l impact pressure, temporal, characteristics of the forcing functions,
{_ and region of application.

(e) Drag Loads

[ The GESSAR I! methods are found acceptable provided they are modified
to account for the change in pool velocity given in;;i"abovo and e
provided they correctly account for the structure-wall interaction
effect on drag loads.
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(f)

(9)
—

|

Loads on Submerged Structures

The GESSAR Il methods are acceptable except for computation of ,
acceleratfon loads on noncylindrical structures and the evaluation of
standard drag during the CO phase of the LOCA. The staff requires
that the Mark I acceptance criteria as set forth in NUREG-0661 be
used to develop these loads.

Impact Loads on Structures Above the Weir Annulus

The GESSAR II methods were found to be acceptable except for radia)
structures located within 1 foot of the top of the weir wall and al}
structures located between 0 and 0.25 foot above the weir wall,
Detailed procedures for evaluation of the impact loads in these cases
are provided in the acceptance criteria.

(2) River Bend Station Plant-Unique Load Evaluation

(a)

;—\

07/12/85

gggliccbilitz of the Generic Load Definition

The staff has examined the information supplied in the FSAR and has
concluded that the generic load criteria described in NUREG-0978 ore
applicable to the River Bend Station. A1l major structures and
components that would experience LOCA-related pool dynamic loads are
within the range of applicability of the staff-approved methodology
in terms of geometry and relative location in the containment and the
suppression pool. The major features of the suppression pool geome-
try (main vent submergence and vertical spacing, pool radial width,
and pool depth) differ slightly from the standard plant dimensions
but these differences are not considered significant in terms of
their effect on pool dynamic loads. The use of the generic methodol-
ogy by the applicant to develop the LOCA-related pool dynamic load
definition is, therefore, acceptable to the staff, except as noted
below.
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(b) Plant-Unique Load Definition = Impact Loads on Certain Structures

Between the Pool Surface and the Hydraulic Control Unitg Fi<i
A

" The bulk fmpact load specification in the NRC's accepta Ce criteria

(NUREG-0978) states that the GESSAR II methodology is acceptable,

— Subject to the following limitations:

(i) Targets must have combinations of widths and natural frequences
such that Figures 38.33-1, 2, 3, and 4 of GESSAR Il indicate
them to be in the "GESSAR conservative" region with respect to
the Vv [ 50 ft/sec pool velocity curve,

(11) There are no structures smaller than 4 feet long,
(111) There are no structures closer than & feet above the pool.

" In plant designs where some specific structures may not meet ]{mita-

' = tfons“ki)’ar‘iiiirf the pulse duration must be shortened with an
appropriate adjustment to the pressure amplitude. The load specifi-
cations for these structures will be reviewed by the staff on a
plant-unique basis. To aid the Mark III applicants in this complex
issue, the staff had its BNL consultants prepare load specifications
for structures that do not meet li-itations*(ii)’ind'iii1))£hat can,
at the option of each Mark III applicant, be used to evaluate these
structures.

The River Bend Station structures above the pool satisfy limitation
“€1Y; however, 1imitations (i1Y and (1117 are not satisfied for all
structures. The load definitions proposed by the appliicant for
structures that do not meet li-itations*(i1i’and*(11i)’iro less
conservative than the load definitions prepared by the staff's BNL
consultants and, in the staff's opinfon, have not been adequately
Justified. As a result of continued discussions with the staff, the
applicant is currently examining an alternate load specification
developed by Clinton for structures that are closer than ¢ feet from
the pool surface and/or shorter than 4 feet in length. The staff
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will report its finding regarding this issue in a supplement to the
L__ SER upon receipt of the applicant's proposed load specification.

Conclusion

The staff has completed its review of the LOCA-related pool dynamic loads for
the River Bend Station and finds the load definition used by the applicant to
be conservative and acceptable except for those structures within 6 feet of the
pool, as stated above.

6.2.1.9 Mark III-Related Issues

In a letter dated May 8, 1982, John Humphrey, a former GE engineer, notified
Mississippi Power and Light Company (MP&L) of certain safety concerns regarding
the Grand Gulf Mark III containment design. The staff met with MP&L, GE, and
Mr. Humphrey to determine the character of these concerns and to establish an
appropriate program for thcié resolution. A number of other Mark III plant
app11can£s attended the meeting, including representatives of Gulf States
Utilities (GSU) for River Bend Station (RBS).

The staff has reviewed the information supplied by the applicant for the RBS in
letters dated February 28, 1984, and January 23, 1985. Tiese letters contain
the applicant’'s responses to all the Humphrey concerns. The details of the

'
sraTs revion €080 0L T8 5B MWLM RIS, SAOCHNE, Spuenine 22 ..
major areai)(covoring 8 1ndfvidual Hu-phrcy con~erns) and a small portion of a

third area have been satisfactorily resolved for the River Bend Station.

The two areas for which further information will be required before resolution
can be reached are the SRV discharge line sleeve steam cordensation load
definitions and the RHR heat exchanger relief line load definitions. The
third, and minor, area is the effect of encroachments on submerged structure
loads. Resolution of this issue is expected to be uncomplicated.

. 2 7 4
On the basis of the information received to date, regarding the SRV discharge
sleeve steam condensation loads, the staff finds that sufficient justification
has been provided for power operation up to 5X of related power.
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The staff will require that the applicant not use the residual heat removal
system in the steam condensing mode pending resolution of the staff's concerns
in the second area, the RHR heat exchanger relief 1ine load definitions. The
loads from other discharge lines in the suppression pool are not expected to
produce bounding load definitions and no restrictions on power operations are
needed during the time it takes for the applicant to respond to the confirmatory
questions raised by the staff for these lines.

The staff will assess the applicant's responses to its request for additional
information, as identified in the report (Appendix K) on these three Humphrey
areas, and will report fts results in a future supplement to the SER.

6.2.2 Containment Heat Removal System

See Section 6.2.1.8 of this supplement for discussion on compliance with
NUREG-0978.

6.2.3 Se¢condary Containment Functional Design

In Section 6.2.3 of the SER, the staff indicated that the secondary containment
is comprised of the annulus building, the auxiliary buflding, and the fuel
building and completely surrounds the primary containment. It is maintained at
& negative pressure during normal plant operation.

Since then, the applicant has proposed to maintain the auxiliary building and
fuel building at atmospheric pressure (0.0 psig) and the annulus (shield)
buflding at 3.0 inches of vacuum water gauge (WG).

Assuming the onset of a LOCA along with loss of offsite power, the applicant
has performed znalyces to determine the length of time 1t takes tc bring the
secondary containment building (i.e., the annulus (shield) building, the
auxiliary building, and the fuel building) tec -0.25 fnch WG.

e
The annulus analysis, assuming the normal cperating condition of -3.0 1ncq\HG.
inleakage of 2000 ft?*/min and 38 seconds of delay for the standby gas treatment

J
system (SGTS) to get up to speed, indicates that -0.25 inch WG is attained in
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203 seconds. The results also indicate that for approximately 179 seconds the
annulus pressure is greater than -0.25 inch WG.

The analysis of the auxiliary building, which is maintained at atmospheric
conditions during normal plant operation, indicates that =0.25 inch WG will be
attained in 111 seconds after the LOCA. The analysis assumed the building
inleakage to be 5000 ft3/min and a delay of 38 seconds for SGTS startup.

The applicant analysis of the fuel building, which is normally maintained at
atmospheric pressure, indicates that the -0.25 inch WG will be attained in 36
seconds. The analysis assumed an inleakage of 5000 ft3/min and the fuel
building charcoal filtration system delay of 18 seconds.

Before plant operation begins and at each refueling outage, the annulus build-

ing, the auxilfary building, and the fuel building, will be tested to verify

that the inleakage will not exceed the values used in the analyses (i.e., 2000

ft3/min, 5000 ft3/min, and 5600 ft3/min at pressures of -3 inches WG, <0.25

inch WG,.and -0.25 inch WG, respectively). o 2 3.0
Also, the applicant will perform a test before plant operation and at each
refueling outage to verify that the SGTS will draw down the annulus building
and the auxiliary building to -0.25 inch WG in less than 173 and 81 seconds,
respectively, and the fuel building charcoal filtration system will draw cown
the fuel building in less than 26 seconds.
On the basis of its review of the abplicant analyses and the proposed Technical
Specifications, the staff concludes *that the secondary containment functional
design is in compliance with the provision of BTP CSB 6-3 and is therefore,
acceptable.

The concern ;ﬂﬁarding the use of the hydnoq’ﬁ mixing system for,gr9w01l pres-

sure contrn1 is the potential of 1t oming a suppression poof'bypnss leakage

path. The applicant stated that thc suppression pool bypass area with the

6-1 hydrogen mixing system 4n10t valve open is 0.20 ft2 which is bounded by

allowable bypass 10:621‘. Therefore, the sta;f//inds the appiicant's

proposal to use the hydwbgen mixing system for gfywell pressure control to be
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acceptable. ver, since the applicant has not demonstrated that these
valves are capable of closing under accident conditions in the drywell, certain
restrigtions should be applied. 1In Operating Modes 1 and 2, the total number
urs used should not :5:icd 5 hours/365 days and 1n-d;orating Mode 3, the

er of hours should be Timited to 90 hours/365 dgy(?

7

6.2.4 Containment Isolation System

Orywell Containment Purge Systems

In Section 6.2.4.3 of the SER, the staff required that the applicant commit to
the implementation of a nine-point interim program for assessing the need for
use of the purge system. This program would be carried out during the first
fuel cycle.

In its lTetters dated November 8§, 1984, and January 31, 1985, the applicant
provided its response to this nine-point interim program.

The applicant stated that an analysis was performed to establish the number of
hours per year that a containment purge system will have to be used to maintain
the airborne activity below 25% of the maximum permissible concentration (MPC)
specified in 10 CFR 20 during normal operation. The applicant's analysis
indicated that 7300 hours per year are required to limit the airborne activity
to 23X of the MPC. The applicant did not provide this analysis for staff
review. It should be noted, however, that the proposed 7300 hours of usage is
80X of continuous usage or 20 hours per day. This does not represent a serious
attempt at limiting use of the purge system. In the absence of a revised
estimate by the applicant, the staff has selected a 2000-hour/365-day limit.
The staff has discussed this Technical Specification linit{%)th the applicant.

The applicant also indicated that it will implement a data collection program
during the first fuel cycle to collect and evaluate the operating experience
with the containment purge systems at the River Bend Station. It should be
noted that, as part of this effort, the applicant will be required to determine
the minimum size purge valve that can be used to reduce the afrborne activity
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in the containment to levels that are consistent with the provisions of
10 CFR 20.

The applicant stated that a containment access management program has been
developed to minimize personnel access and residence time in the containment.

With regard to the drywell purge system, the applicant stated that the use of
the system will be limited to 90 hours/year (cumulative) in Operating Mode 3
for either drywell pressure control or for reducing drywell activity level.
This 1imit will be 5 :bours/yclr (cumulative) for Operating Modes 1 and 2 for
drywell pressure control, as stated in the staff's nine-point program.

As part of the staff's nine-point program for purge system use, the staff
stated that whenever the drywell is being vented, the vent should discharge
into the containment; moreover, the containment shall not be vented or purged,
whenever the drywell is being vented or purged.

The applicant indicated that such a restriction, 1.e., requiring a drywell to
containment purge, would significantly increase the radicactivity in the
containment and would require additiona)l containment purge time to maintain the
containment activity level below 25% of MPC.

To avoid the increase in the containment radioactivity level during drywell
pressure control operations, the applicant proposed to operate the containment
purge system in conjunction with the drywell purge system. To eliminate the
staff's concern about the potcntiaf for containment bypass during these pres-
sure control operations, the applicant stated that a qualified, dedicated
operator will administer the drywell purge system operation to ensure that tt:ﬁ
drywel] vent path bypassing the containment will not be open for more than _
ninutos[:;onting operation. The plant's operating procedures will direct the
dedicated operator to open one division of supply and exhaust drywell isolation
valves (e.g., the inboard valves) and, without delay, to open the other divi-
sion (e.g., the outboard valves) of supply and exhaust drywell {solation
valves. Once the second division is indicated as fully open, the dedicated
operator will, in less than 2 minutes, begin to close at least one division of
the drywell isolation valves.

07/12/85% 6-17 RIVER BEND SSER 2 SEC 6

X



50
Miss'

‘.e'l

08

i

Since the applicant has not demonstrated the ability of the drywell purge
isolation valve to close under the anticipated accident condition in the
drywell, these valves will be required to be locked closed during Operating -
Conditions 1 through 3.

The applicant indicated that it may elect to utilize the hydrogen mixing system
for drywell pressure control with no limitations on the total time for venting
during the first fuel cycle.

The concern regarding the use of the hydrogen mixing system for drywell pres-
sure control is the potential of it becoming a suppression pool bypass leakage
path. The applicant stated that the suppression pool bypass area with the
6-inch hydrogen mixing system inlet valve open is 0.20 ft2 which is bounded by
the allowable bypass leakage. Therefore, the staff finds the applicant's
proposal to use the hydrogen mixing system for drywel) pressure control to be
acceptable. However, since the applicant has not demonstrated that these
valves are capable of closinﬁ under accident conditions in the drywell, certain
restrictions should be applied. In Operating Modes 1 and 2, the total number
of hours used should not exceed 5 hours/365 days and in Operating Mode 3 the
number of hours should be 1imited to 90 hours/365 days.

yY
The applicant stated that, except for Itua‘l(c) and 3 of Branch Technical
Position (BTPZ\G-A. the River Bend Station's drywell/containment purge system

/\______. .
will comply with the requirements set forth in the BTP. With regard to

Item 1(c), the staff has determined, that the use of the existing system is
acceptable until i* is determined, based on the nine-point interim program to
be implemented during the first fuel cycle, when purging is needed and what
l1ine size is needed to accomplish the function.

2
With regard to Item 3 of BTP 6-4, recirculation of containment atmosphere will
be accomplished through the external purge filter for the first fuel cycle and
until the staff completes its evaluation of the report to be submitted at the
end of the first refueling cycle.

Finally, the applicant has committed not to use two standby gas treatment
system (SGTS) trains in the fast purge mode in Operating Mcdes 1 through 3 and
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that in those operating modes, only one SGTS may be used with the normal
containment purging, provided that both SGTS subsystems are operable. The
staff finds the applicant's commitment acceptable.

6.2.5 Combustible Gas Control in Contazinment

In Section 6.2.5 of the SER, the staff stated that it will perform a confirma-
tory analysis to determine the acceptability of the hydrogen generation rate
calculated by the applicant. On the basis of the results of its calculations,
the staff concludes that the applicant's analyses are reasonably conservative
and are, therefore, acceptable. On the basis of its review of the combustible
gas control system for compliance with all the acceptance criteria of SRP 6.2.5,
the staff concludes that the applicant's design includes acceptable systems for
monitoring, controlling, and mixing the hydrogen and oxygen that may be gener-
ated in the containment following onset of a LOCA. Specifically, the combusti-
ble gas control system satisfies the design and performance requirements of

10 CFR 50.44 (except for those portions oea11ng with postulated degraded core
accidents, which is addressed inItem I1. B 8 below); the provisions of RG 1.7;
and the requirements of GDC 41, 42, and 43. The system is, therefore,
acceptable.

= 4
» f

NUREG-0660 Item I1.B.7 Analysis of Hydrogen Control g ePu gt “he i 8

— e -

NUREG-0660 Item I1.B.8 Rulemaking Proceedings on Degraded-Core Accidents

As previously reported in the River Bend SER, the staff requested that the
applicant propose a program to improve the plant's hydrogen control capability.
Specifically, this includes the hydrogen generated from a metal-water reaction
involving up to 75X of the active cladding, which is well beyond the amount of
hydrogen specified in 10 CFR 50.44(d).

In response to the NRC request, the applicant proposed a hydrogen igniter
system for the River Bend Station, similar to that installed in the Grand Gulf
Nuclear Statfon. As reported in the SER, the applicant has indicated that
Justification of the adequacy of the igniter system will be the generic find~-
ings of the Hydrogen Control Owners Group (HCOG), as supplemented by
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plant-specific design considerations. The NRC published an amendment to the
hydrogen rule, 10 CFR 50.44, on January 25, 1985 (50 FR 3498). This amendment
which affects the River Bend Station, became effective on February 25, 1985

In accordance with the above-cited amendment to 10 CFR 50.44, the staff re-
quires compliance with 10 CFR 50.44(c)(3)(iv)(A) prior to authorizing opera-
tions above 5% of full power. A preliminary analysis of the proposed hydrogen
fgniter system will be needed which describes the system design and which
addresses:

(1) the peak containment pressure resulting from the postulated hydrogen
combustion

(2) the peak pressure capability of the containment, and

(3) the survivability of essential equipment

For this.brclininary analysis, the applicant may adopt by reference any prior
analyses that may be applicable to the River Bend Station. However, all
significant plant-unique features of the River Bend Station will have to be

addressed in the applicant's submittal.

Also, consistent with 10 CFR 50.44, as amended, the staff finds that for
operations below 5% of full power, the hydrogen igniter system is not needed.

6.2.2 Containment Leakage Testing ' x
6.
6.2}3 Type C Test

Leakase
Penetration Valve +keage Control System (PVLCS)

A
In Section 6.,2.6.3 of the SER, the staff indicated that the applicant had

-
proposed to air leak test the valves equipped with the PVLCS bu. exclude the
measured leakage from the combined leak rate for the local Type B and C leak /

rate tests, i.e., 0.6 La. Y
AN
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The PVLCS is composed of two independent redundant systems. The elimination of
leakage is accomplished by creating a pressure barrier at the closed contain-
ment isolation valve by injecting air into the space between the seats of the
double-disc gate vaives. However, since the system is manually operated and it
takes about 30 minutes from the onset of a LOCA before the PVLCS becomes fully
operational, the potential exists for containment effluent to leak through
these valves during the initial 30-minute period.

In FSAR Amendment 19, the applicant indicated that the penetrations served by
the PVLCS are required to meet a leakage rate limit specified in Technical
Specification 3/4.6.1.2. The applicant further stated that this leakage limit
is included in the offsite radiological dose assessment as a separate term.

On the basis of its review of Technical Specification 3/4.6.1, the staff
concludes that the applicant's approach in resolving the staff concern regard-

ing leakge from valves equipped with PVLCS is conservative and, therefore,
acceptable.

6.3 Emergency Core Cooling System
6.3.3 Performance Evaluation
6.3.3.3 Functional Design

Plant-Specific LOCA Analysis

In its SER (Sections 6.3.3.3 and 15.9.4), the staff reported the results of a
lead plant LOCA analysis that was stated by the applicant to be representative
of River Bend. The SER also noted that the applicant had committed to supply a
plant-specific LOCA analysis for River Bend before fuel loading.

The applicant provided the LOCA analysis specific for River Bend in FSAR
Amendment 15 dated November 1984. The plant-specific LOCA analysis included a
spectrum of large and small pipe breaks and indicated that the most limiting
break is a design-basis break in a recirculation suction pipe. As for the lead
plant, an assumed failure of the low-pressure coolant injection (LPCI) diese)
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generator, coincident with the break, resulted in the worst single failure

condition. The plant-specific results demonstrate compiiance with the

require~
ments of 10 CFR 50.46 as is shown in Table 6.2 (Revised).
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. Table 6.2 (Revised) River Bend LOCA Analysis Results i N

/‘ 1
o

Max imum

values from
Parameter analyses break Allowable
Peak cladding temperature (PCT) 2144°F 2200°F
Maximum cladding oxidation 2.3 17%
Maximum total hydrogen generation 0.16% X

From its review, the staff concludes that the plant-specific LOCA analyses for
River Bend are acceptable. This issue, Outstanding Issue 8, is closed.
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v
Figure 6.4 (Roviud), Loss~of-coolant accident chronology (design-basis accident)
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7 INSTRUMENTATION AND CONTROLS

7.2 Reactor Protection System

7.2.2 Specific Findings

7.2.2.1 Circuits and Sensors Located in or Routed Through Structures

S

\’_@ Seismically Qualified

Instruments used to monitor turbine control valve (TCV) fast closure, turbine
stop valve (TSV) closure, main condenser vacuum, main steamline pressure, and
turbine first-stage pressure are located in the turbine building, a structure
that is not seismically qualified. These instruments provide inputs to the
reactor protection system (RPS), rod control and isolation system (RCIS), con-
tainment and reactor vessel isolation control system (CRVICS), and the reactor
recirculation system (RRS). The specific instruments, identified in Sec-

tion 7.2.2.1 of the River Bend SER, are classified as Class 1E, are seismically
and environmentally qualified, and are treated as safety related in terms of
identification, mounting, and separation.

The staff has reviewed the isolation provided between those portions of
instrument channels located in or routed through the turbine building and the
downstream safety-related circuits (logic and actuation circuits) to ensure
that electrical faults occurring within the non-seismically qualified turbine
building will not propagate back to and damage downstream safety-related
circuitry. Isolation between faults, which could occur in areas not seismically
qualified and the remainder of the protection system is provided in one of two
ways. For analog signals, isolation is provided using several stages of relay
coil-to-cortact isolation between the trip unit outputs and protection system
actuation logic. In addition, each cable is run in a separate grounded conduit
from the sensor to the protection system cabinets. For digital signals

(e.g., lTimit switch position), isolation is provided using a combination of
fuses, circuit breakers, and coil-to-contact isolation. A1l of the subject
instrument channels are designed to “fail safe" (i.e., protective action occurs)
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on loss of power. In additions, for the TSV and TCV scram signals, diverse
(backup) scram signals are provided.

Wiring for all instrument channels is routed in rigid metallic conduit. The
wiring and instrument layout in the turbine building is designed to limit the
effects of an event to as few channels as possible, so that the ability of the
RPS, RCIS, CRVICS, and RCS to perform their safety functions is not degraded.
The applicant has stated that an analysis for the effects of a 480-V ac hot
short on any RPS channel has been performed and confirms that no safety func-
tions are lost as a result.

On the basis of its review, the staff concludes that sufficient isloation is
provided to prevent damage to downstream safety-related circuits from electri-
cal faults occurring in circuits located in areas that are not seismically
qualified. This resolves Confirmatory Item 2, as listed in Section 7.1.4.2

of River Bend SER (Confirnatéry Item 22, as listed in Table 1.4 of the SER and
its supplements). '

7.2.2.7 Reactor Mode Switch

1E Information Notice 23-42, issued on June 23, 1983, provided information
about mode switch malfunctions at several operating reactors. The specific
failure mechanism was mode switch contact positioning errors resulting from
large design clearances and a tendency for the plastic cam shaft used in the
switch to twist (this shaft is actually composed of 22 individual interlocking
sections). Subsequently, GE issued a Field Disposition Instruction (FDI) to
the applicant for installation of a new mode switch using a solid metal shaft.
However, during functional testing of the upgraded mode switch at Susquehanna
Unit 1, problems were encountered regarding proper mode switch operation that
resulted in further modifications to the switch. These modifications included
cam identification markings, an improved torsion bar/shaft, milled cam surfaces,
and external contacts fixed in place with epoxy. Subsequently, the switch was
tested successfully, and it was determined that the re-modified mode switch
would function properly for up to 1000 cycles.

The staff asked the applicant to confirm that the additional mode switch
modifications found necessary as a result of functional testing performed on
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the Susquehanna mode switch have been made to the mode switch at River Bend,
and that the new mode switch has been installed and successfully tested. By -
lTetter dated February 15, 1985. the applicant stated that a new mode switch
has been installed and functior 1y tested in accordance with the GE FDI.
During a telephone conversation on March 20, 1985, the applicant stated that
the additional modifications found necessary from testing at Susquehanna, were
made to the River Bend mode switch before the switch was shipped to the site.
On the basis of this information, the staff considers Confirmatory Item 27

to be resolved. The NRC regional staff will be advised to follow this issue
to ensure tia. the re-modified mode switch has been successfully tested before
unit startup.

7.3 Engineered Safety Features Systems

7.3.2 Specific Findings
7.3.2.3 ADS Actuation (TMI Action Plan Item I1.K.3.18)

The automatic depressurization system [ADS) has been modefied in accordance
with TMI Action Plan Item II.K.3.18 to automatically 1 itiate in the absence
of a high drywell pressure initiation signal. The ADS functions as a backup
to the high-pressure core spray (HPCS) system by depressurizing the reactor
vessel so that low-pressure systems may inject water for core cooling. In the
initial design, each ADS train was actuated upon coincident signals of reactor
vessel low water level (two level l'signals and one Tevel 3 signal are required),
high drywell pressure (two signals required), a low-pressure emergency core
cooling system (ECCS) pump running (one of two pumps), and a 105-second time
delay which allows ADS to be bypassed if the operator believes the actuation
signal is erroneous or if vessel water level can be restored. However, for
transient and accident events which do not produce high drywell pressure, and
are further degraded by a loss of HPCS, manual actuation of the ADS would be
required to ensure adequate core cooling.

In order to eliminate the need for manual ADS actuation to ensure adequate

core cooling, the applicant has installed bypass timers which will automatically
bypass the drywell high-pressure inputs required for ADS actuation if reactor
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vessel water level remains below the ADS initiation setpoint (level 1) for a
sustained period (approximately 6 minutes). Thus ADS actuation will occur in
the absence of a drywell high-pressure signal after the 6-minute time delay, -
and the additional 105-second time delay, if a reactor vessel log;Qaterrlovel
condition still exists and a low-pressure ECCS pump is running. Annunciation
is provided in the control room when the 105-second timers and the high drywell
pressure bypass timers are initiated. Annunciation is also provided when a
reactor vesse! lou;vatcr;loveI or drywell high-pressure condition is detected.

Four time delays have been added, one for each ADS drywell high-pressure initia-
tion channel. There are two ADS actuation channels (Division 1 and Division 2),
either of which can perform the required ADS function. There are two bypass
timers associated with each ADS division. The staff will require that the River
Bend Technical Specifications contain provisions for periodic surveillance and
calibration of the high drywell pressure bypass timers automatically reset when
vessel level increases above level 1.

Another ibdificaticn made to the River Bend ADS consists of the addition of
two ADS inhibit switches (one per ADS division) that permit the operator to
ovorrideiyiho ADS automatic blowdown logic if nccessary These manual inhibit
switches prevent automatic ADS actuation, but do not ing!bit the safety/relier
valve (SRV) pressure-relief function, manual ADS actuation, or individual SRV
control. The addition of the ADS manual inhibit switches will simplify the
execution of those steps in the Emergency Procedures Guidelines (EPGs) related
to mitigation of anticipated transient without scram (ATWS). The inhibit
switches are two-position (NORMAL and INHIBIT), maintained-contact, keylock
switches. Placing a switch in the INHIBIT position, which defeats the ADS
automatic actuation logic for the associated division, causes "ADS OR SRV .
INOPERATIVE" annunciation in the control room for that division and actuates
an "ADS INHIBITED" status 1ight on control room panel 1H13*P601.

The staff concludes that the River Bend ADS design conforms to the requirements
of TMI Action Plan Item II.K.3.18 regarding ADS automatic actuation to eisure
adequate core cooling, and therefore, is acceptable. This resolves Confirmatory
Item 8, as listed in Section 7.1.4.2 of the River Bend SER (Confirmatory Item 28,
as listed in Table 1.4 of the SER and its supplements).
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7.4 Systems Required for Safe Shutdown

7.4.2 Specific Findings
7.4.2.3 Standby Liquid Control System

The River Bend standby liquid control system (SLCS) design includes an interlock
which prevents the boron storage tank suction valves (C41-FOO1A&B) from opening
in response to a system level manual initiation signal if test tank suction
valve C41-F031 is open. The interlock is provided to prevent dilution of the
sodium pentaborate solution (from water in the test tank). During its initia)
review, the staff raised the concern that SLCS inoperable status indication
(annunciation) was not provided in the control room when valve C41-F031 is

open. Valve position indication 1ights are provided; however, the staff does
not consider valve position status light: to be a positive indication of safety
system inoperability.

By letter dated February 5, 1985, the applicant submitted an SLCS design change
to provide an additional annunciator point on control room pane! 1H13-P601
which indicates "SLCS INOP - FO31 NOT FULLY CLOSED." This alarm function wil)
be provided by a Division 2 Timit switch mounted at valve C41-F031. The input
to the annunciator is routed through an isolator assembly to isolate divisiona)
circuits from the non-safety-related annunciator system.

On the basis of its review, the staff concludes that adequate indication of
SLCS inoperability is provided in the control room when test tank suction
valve C41-F031 is open. This resolves Confirmatory Item 33. The staff
will verify during the Technical Specification review for River Bend that
periodic testing of the interlock function is performed to ensure that the
interlock has not failed in a manner that precludes the SLCS function.

7.5 Information Systems Important to Safety

7.5.2 Specific Findings

07/12/85 7-5 RIVER BEND SSER 2 SEC 7



7.5.2.5 Temperature Effects on Leve! Measurements

The staff was concerned that high drywell temperatures causing water density
changes in reactor vessel water level instrument sensing lines could result in
non-conservative false level indications in the control room (i.e., indicated
level higher than actual level). Vessel level is determined by measuring the
difference in head between a fixed reference column of water (connected to the
reactor vessel steam space via a condensing chamber) and a variable column of
water which changes with actual level in the vessel (i.e., differential pressure
instruments are used). If the change in head due to density changes from
drywell heatup for both the reference and variable legs is not equal, a measure-
ment error is introduced. The amount of error is depenc ‘nt upon the difference
in vertical drop between the reference and variable legs inside the drywell.

By letter dated November 21, 1984, the applicant provided information concerning
the maximum vessel level indfcation errors based on the vertical drops of the
level sensing lines inside the drywell, the calibration conditions (temperature
and pressure) for the level instruments, and a maximum drywel) temperature of
340°F. The cata provided indicate that with the exception of the fuel zone
range instruments, vessel water level indication errors are in the conservative
direction (i.e., indicated level is lower than actual level). This included

the narrow- and wide-range instruments; the wide-range instruments provide

level indication from approximately 2 to 3 inches above the top of the active
fuel (TAF) to approximately 50 inches below the centerline of the main steamlines.
The maximum error in level indicatidn for the fuel zone range instruments is
11.02 inches in the non-conservative direction. The fuel zone range instruments
monitor vessel level from the bottom of the fuel to 50 inches above TAF. There
are no protection or control functions performed by the fuel zone range instru-
ments. The applicant has stated that the River Bend Station emergency operating
procedures will contain information which allows the operators to determine the
maximum water level measurement errors given drywel] heatup beyond normal
ambient conditions.

On the basis of its review, the staff concludes that the difference in * srtica)

drop between reactor vessel water level instrument sensing lines (reference and
variable legs) inside the drywell will not result in false level indications
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beyond the capability of the control room operator(s). This resolves Confirma-
tory Item 35.

7.6 Interlock Systems Important to Safety

7.6.2 Specific Findings
7.6.2.4 End-of-Cycle Recirculation Pump Trip

Two redundant Class 1E actuation logics [engineered safety features (ESF)
Division 1 and ESF Division 2] are provided to initiate an end-of-cycle recir-
culation pump trip (EOC-RPT) on either TSV closure or TCV fast closure. Either
logic division will trip both recirculation pumps. In the original design,
each logic was automatically bypassed when the reactor power level decreased
below 30% of rated as sensed by a single-turbine first-stage pressure transmit-
ter (C71-N052A and C71-N052B for Divisions 1 and 2, respectively). This raised
staff concerns that a transmitter or sensing-line failure cculd effectively
bypass the EOQ;RPT function of a given division, and that such a failure might
go undetected.

Since the initial review, two additional turbine first-stage pressure
transmitters (C71-N052C and C71-N052D) have been provided, and the EOQ:RPT
automatic bypass logic has been changed to 2-out-of-2 logic for each division.
The bypass for a given division is automatically removed when either associated
turbine first-stage pressure channel senses that pressure has increased above
the setpoint (i.e., pressure has increased above that corresponding to 30%
reactor power). Thus, no single failure can cause automatic bypass of the EOC
RPT function for a given division, nor can any single failure prevent the bypass
condition from being automatically removed when the conditions that permit the
bypass are no longer satisfied. The turbine first-stage pressure instrument
channels are powered from the reactor protection system (RPS) buses. Isolation
between circuits powered from the RPS and ESF buses is provided using Potter-
Brumfield MDR relays. These relays have been found acceptable as isolation
devices as discussed in Section 7.2.2.6 of the River Bend SER.
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Annuciation is provided on control room panel 1H13*P680 at a single annunciator
point, "CONTROL VALVE FAST CLOSURE AND TURBINE STOP VALVE TRIP BYPASS," when.
any of the four turbine first-stage pressure instrument channels detect pressure
less than the bypass setpoint. These same channels are also used to bypass the
reactor scram function on TCV and TSV closure when reactor power is less than
30% of rated power. Two 2-position (NORMAL and INOP) maintained contact
switches are provided (S9A for Division 1 and S9B for Division 2) which allow
the operator(s) to manually bypass the EOC RPT function. Placing either switch
in the INOP position will bypass the associated division of EOC RPT logic, and
will cause annunciation in the control room indicating the bypass condition,
“RECIRC PUMP TRIP SYS A (B) IN MANUAL BYPASS."

Transmitters C71-NO52A, B, C, and D provide inputs to trip units C71-N652A, B,
C, and D, respectively. These trip units are located at control room cabinets
1H13*P691, 2, 3, and 4 (RPS cabinets). The trip units contain panel meters
that display the value of the measured parameter which can be scaled in units
of the process varizcble. The meters are not considered an integral pa}t of
the safety system channels, since they are not in series with the transmitter
current loops. The meters monitor the normalized voltage at the output of the
input buffer amplifiers (this voltage varies from 1 to 5 V for a corresponding
,fto 20 mA signal from the transmitter). The staff has determined that these
meters are adequate for performing instrument channel checks to periodically
verify that the output values of all four turbine first-stage pressure chan-
nels are within an acceptable band. A deviation of one output value from the
remaining three is indicative of a channe) malfunction. The staff will verify
that the River Bend Technical Specifications contain provisions for channe!
checks of the turbine first-stage pressure instrument channels.

On the basis of its review, the staff concludes that adequate indication of an
EOC-RPT bypass condition is provided in the control room consistent with the
requirements of Section 4.13 ("Indication of Bypasses") of IEEE Std. 279-1971,
and that sufficient means are provided to assess channel behavior during
operation to verify that the turbine first-stage pressure intrument channels
are functioning properly. This resolves Confirmatory Item 17, as listed in
Section 7.1.4.2 of the River Bend SER, (Confirmatory Item 37, as listed in
Table 1.4 of the SER and its supplements).
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7.7 Control Systems

7.7.2 Specific Findings
7.7.2.3 Emergency Response and Information System (ERIS)

The ERIS is designed to collect, store, and process plant data from both
safety-related and non-safety-related systems, and to provide visual (CRT)
displays of plant status information and printed records of transient events.
The ERIS will be used to monitor more than 1400 test points during startup
transient testing, as identified by the ERIS input/output signal list for
River Bend. More than 1000 of these will remain connected following startup.
The staff's preliminary review of the ERIS identified the following areas
requiring additional information to complete the review:

. isolation between the non-safety-related ERIS and safety-related input
circuits

. failure of the ERIS data acquisition system (DAS) self-test circuits, and
the effect on safety-related circuits

. the software development and qualification program applied to the ERIS,
and the criteria, controls, quality assurance, and testing procedures
applied during software dcvolqpn.nt and production to independently verify
that the software design conforms to the functional requirements

. susceptibility of the ERIS to noise/interference and 1ine surges/spikes

. use of the ERIS to perform surveillance required by the plant Technical
Specifications

Subsequently, the applicant provided additional information concerning these

items and the ERIS design was reviewed during meetings held between the staff
and the vendor (GE).
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The staff reviewed ERIS drawings and identified the safety-related and non-
safety-related portions of the system. The isolation provided between safety-
related and non-safety-related circuits was reviewed and found to conform with
the guidelines of NUREG-0737 Supplement 1 (“Clarification of TMI Action Plan
Requirements: Requirements for Emergency Response Capability") issued by
Generic Letter 82-33. Isolation is accomplished using fiber optic cable whi-h
varies in length from 2 feet to 5,000 feet. Characteristics of fiber optic
cable include non-susceptibility to the coupling of crosstalk and electromagnetic
interference (EMI). Because optical fibers are totally dielectric, the elec-
trical energy resulting from a fault at the output/non-Class 1E end of the
cable will not propagate through the cable, and thus, will not degrade circuits
at the input/Class 1E end.

A1l inputs to the ERIS enter through remote input modules (RIMs). Two types

of RIMs are used: GEDAC-4800 and GEDAC-5500. GEDAC-4800 modules are qualified
as Class 1E devices to 1EEE Standards 323-1974 and 344-1975. The GEDAC-5500
modules are used in applications that are not Class 1E. The remainder of the
ERIS (downstream of the RIMs) is not Class 1E. Inputs to the ERIS from a given
division are routed to a cabinet (which houses the RIMs) located above the
divisionally associated PGCC termination cabinet in the control room. Some
RIMs are mounted locally. In these cases, the signals are transmitted to the
control room via fiber optic cable. The RIMs, multiplexers (MUX), and data
formatter module (DFM) are combined to form the DAS portion of the ERIS. Each
DAS component executes a self-test routine which checks for valid hardware and
software within the module as well ;s for valid external connections where
possible. The applicant has stated that failure of the DAS self-test circuitry
has been analyzed and demonstrated not to impair safety-related signals.
Alarms are provided in the ERIS/DRMS (digital radiation monitoring system)
computer room upon DAS self-test detected failures. The applicant has indicated
that this room is continuously manned during normal operation.

The staff is currently reviewing the software methodology used and implementation
of the methodology in the final ERIS design (i.e., verification and validation,
V&V) as part of the evaluation of the generic safety parameter display system
(SPDS) proposed for GESSAR I1. GE has stated that the basis for the VAV

program used in the design of the ERIS was NSAC-39 (Verification and validation
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for Safety Parameter Display Systems). The staff has reviewed this program and
found it to be in conformance with the guidelines of NUREG-0737, Supplement 1,
and therefore acceptable. A draft evaluation of the GESSAR II SPDS is provided
as the enclosure to a letter dated December 18, 1984 from C. Thomas, NRC, to

G. Sherwood, GE. Those aspects of the V&V program for tho GESSAR SPDS which
are still under review will be addressed in the staff's final evaluation,
scheduled to be completed by May 1985.

The Class 1E portions of the ERIS are designed in accordance with IEEE Standard
472-1974 ("Guide for Surge Withstand Capability"). In addition, the ERIS Class
1E components were tested for susceptibility to electromagnetic interference
(EMI), including radiofrequency interference (RFI) (e.g., walkie-talkies), in
accordance with GE qualification program standard procedures.

FSAR Section 7.7.1.7.2 indicates that the ERIS will be used to aid plant
personnel in performing routine surveillance tests during commercial operation.
This raised staff concerns regarding the use of the ERIS for testing safety-
related instrumentation. However, the applicant has stated that the ERIS will
not be used to <atisfy any Technical Specification surveillance requirements
for protection sy tem instrument or logic channels. The ERIS will be used for
scram time testing wnd integrated leak rate testing.

On the basis of its review, the staff concludes that the ERIS satisfies the
applicable criteria identified in Section 7.7 of the Standard Review Plan
(NUREG-0800), and therefore, is acckptable. This resolves Confirmatory
Item 43,
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8 ELECTRIC POWER SYSTEMS

8.3 Onsite Emergency Power Systems

8.3.1 AC Power Systems

In Section 8.3.1 of the River Bend SEQJthe staff stated that it wished to review
a revised figure of the Environmental Protection Agency (EPA) reactor protection
system (RPS) motor generator set interconnections in order to confirm the ade-
quacy of the installation of the EPAs and interconnections between the non-
Class 1E RPS motor generator sets and Class 1E alternate power supplies.

During its site visit, the staff viewed the installation of the EPAs between
the RPS motor generator (MG) sets and the RPS buses, and between the RPS
alternate power supplies and the RPS buses. From this and its previous review,
the staff concludes that the Class 1E EPAs are electrically and physically re-
dundant and independent and are, therefore, acceptable. The isclation provided
between the non-Class 1E RPS buses and the Class 1E alternate power supplies is
discussed in Section 8 4.6 of this supplement.

8.3.2 DC Power Systems

In SER Section 8.3.2, it was statcd'that a backup battery charger had the capa-
bility of being connected to any of three safety or three non-safety dc buses
by way of a separate 125-V dc switchgear that has connections to each bus. In
FSAR Amendment 19 the applicant has subsequently deleted the connection of the
Division II1 (HPCS) safety bus to the backup battery charger 125-V dc switch-
gear. This change does not impact the staff's previous evaluation because the
staff had originally given no credit for the backup charger as a replacement
for the normal safety battery chargers, because the backup charger is supplied
from a non-safety ac bus.
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8.4 OQther Electrical Features and Requirements for Safety

8.4.5 Physical Identification and Independence of Redundant Safety-Related :
Electrical Systems

The staff indicated in its May 1984 evaluation (River Bend SER, NUREG-0989) that
Class 1E cables installed in cable trays dedicated to 4160-V or large 480-V
power circuits, whare spacing is maintained between cables installed in a single
layer, are not color coded at 5-foot intervals. The staff stated it would con-
firm the adequacy of this in a supplement to the SER.

Subsequently, in FSAR Amendment 16, the applicant stated that all cables except
for the cables run entirely in conduit would be color coded by painting the
cable jacket at intervals not exceeding 5 feet or by the use of cables with
color-coded jackets. This is in conformance with Position C.10 of Regulatory
Guide (RG) 1.75 and is, thcrifon. acceptable.

FSAR Amendment 16 also stated that cables with red- or blue-colored jackets may
be used on unscheduled non-Class 1E circuits that run exclusively in conduit,
only when the following mandatory conditions have been implemented:

(1) Neutral tags indicating non-Class 1 circuits are permanently attached at
each end of the cable run and wherever the cable is exposed, and field
guality control has verified 100X that this condition has been met.

5

(2) No color-jacketed cable used for unscheduled non-Class 1f application is
allowed to be terminated in or pass through an enclosure (pull box,
junction box, cabinet) containing divisional Class 1E circuits.

The staff finds that these exceptions to cable color coding, with the above
stated restrictions, will not decrease the effectiveness of the color coding
system used at River Bend and are, therefore, acceptable.

In FSAR Amendment 16 and by letter dated January 28, 1985, the applicant stated

fts intent to justify the use of lesser cable separation at River Bend by per-
forming tests using the reduced separation distances. The reduced separation
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distances are limited to circuits rated less than 4160 V. The original cable
separation distances committed to by the applicant were the standard separation
distances outlined in IEEE Std. 384-1974. In lieu of using the standard sep-
aration agistances outiined in IEEE Std. 384-1974, the IEEE standard allows the
separation distances to be established by analysis based upon tests of the pro-
posed cable installations. 2

The applicant's tests, as outlined in Wyle Test Report No. 47618-02 dated

April 12, 1985, consisted of screening tests and configuration tests. The
screening tests consisted of overcurrent tests on different size cables used at
River Bend to determine which cable size, if subjected to a worst-case electri-
cal fault, would have the most impact on adjacent cables. The worst-case elec-
trical fault on a cable was taken to be the lesser of the locked rotor current
(6 times full load amperes) or the fault current level just below the Tongt ime
trip of the upstream protective device plus 10%. If the insulation should burn
off the conductors during these tests, the bare conductors would be exposed and
the temperatures would decrease. Under real circumstances the bare conductors
would short circuit and the fault current level would increase. e test cur-
rents were, therefore, increased to simulate the short circuit in this eventu-
ality. Before energizing the cable with the worst-case electrical fault, warmup
current was applied to the cable until the conductor temperature reached 90°C,
which is the maximum normal operating temperature. Fault currents were applied
to the cables until they open-circuited. The worst-case cable as established
by the screening tests was a Triplex 2 AWG copper cable. This size cable was
used as the faulted cable in each of the configuration tests.

The configuration tests were run to demonstrate the accept bility of various
cable sepzration configurations simulating those used at River Bend. The tests
consisted of injecting a Triplex 2 AWG copper cable with a worst-case fault
current as was done during the screening test and measuring temperatures and
observing the effects on various target cables in the vicinity of the fault
cable. The target cables were energized and carrying rated cur ent which was
monitored during the course of the test. Following completion of each
configuration test, an insulation resistance test and high gg}ontial Rest was
performed on the target cables to determine the adequacy of their insulation.
In all cases the target cables successfully passed the insulation resistance

and high potentiometer tests.
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The staff, however, was concerned that the temperatures recorded on the target
cables during two of the configuration tests were extremely high. These were
configuration 2, test 2 (688.9°F), and configuration 4, test 2 (786.6°F). The
configuration 2 test was conducted to demonstrate the adequacy of Siltemp 188
CH wrap as a barrier between two cables in free air with zero separation.
Although the target cables in this test passed the insulation and high poten-
tiometer tests, the maximum temperature of 688.9°f recorded on the target cable
was much greater than temperatures recorded during the other configuration tests
with the one exception noted above. The subject test, however, was performed
with three layers of the protective wrap while the applicant's updated separa-
tion criterion (Drawing 12210-EE-34ZE) calls for four layers of the protective
wrap. An additional test (configuration 2, test 1A) conducted with four layers
of the protective wrap resulted in a target cable temperature of 379.4°F. This,
therefore, confirms the adequacy of four layers of the protective wrap.

The configuration 4, test 2,51n which a high temperature of 786.6°F was re-
corded, was conducted to demonstrate the adequacy of a configuration in which

3 horitr&tal aluminum conduit runs perpendicular to and in contact with a fault
cable in a vertical tray. As above, the staff was concerned that the tempera-
ture (786.6°F) was well in excess of temperatures recorded during the other
configuration tests. The high temperature, however, only existed briefly.
Following ignition of the fault cable, the temperature on the target cable rose
rapidly from 150°F to the peak of 786.6°F in 4 minutes, then immediately began
falling to 370°F in the next 4 minutes. The ignition of the fault cable which
started the dramatic rise in target cable temperature also did not occur until
17.3 minutes after fault current was applied to it. High impedance faults of
the magnitude applied tu the fault cable will not normally exist for that Tength
of time. They generally degrade into low impedance faults which then quickly
trip circuit breakers or burn clear. Regardless of the likelihood of the tested
fault conditions, however, the test report states that following this test there
was ro visual evidence of damage to any target cable; and the target cable from
the conduit which saw the high temperature was in good shape after exposure to
flames all around the conduit. The target cable also easily passed the high
potentiometer and insulation resistance tests, and the applicant has taken addi-
tional measures to ensure that in actual application the horizontal conduit

will be separated a minimum of 1 inch from the vertical tray. The staff, there-
fore, finds this configuration acceptable.
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On the basis of the tests conducted, the staff finds the proposed electrical
separation at River Bend to be acceptable. The applicable separation distances
are provided in the applicant's letter dated May 9, 1985. The applicant commit-
ted to provide this information in a future FSAR amendment. The reduced separa-
tion applies only to circuits less than 4160 V.

8.4.6 Non-Safety Loads on Emergency Sources

In FSAR Amendment 16, the applicant identified (in Table 8.3-7) additional non-
Class 1E equipment supplied from Class 1E buses. These loads are unqualified
heaters furnished with Class 1E motor-operated valves (MOVs), the RPS buses,
and the main control room lighting system transformers. Each of these is dis-
cussed below.

¢ ,Xho staff prevdowsdy identified the main control room lighting as a non-Class
1E load on a Class 1E power £b;52‘ j% Section 8.4.6 of the SER. FSAR Amendment
16 to Table 8.3-7 clarifies that tho lighting transformer is not procured Class
1E although it is identical in design and construction to RBS Class 1E small
dry-type transformers. The lighting transformer is connected to either of its
alternate Class 1E sources of power via a series-connected circuit breaker and
fuse located in the Class 1E motor control centers. During its site visit, the
staff reviewed coordination curves which confirmed that the circuit breakers and
fuses to the lighting transformer had adequate coordination with the upstream
feeded breakers which feed the Class 1E motor contro) centers. The staff finds
these provisions acceptable and wil ensure that the River Bend Technical Speci-
fications contain a requirement for periodic testing of these overcurrent
devices.

Also during its site visit, the staff discussed with the applicant the
isolation provided between the Class 1E RPS alternate power supplies and the
non-Class 1E RPS buses. The alternate supply is taken from a regulating
transformer which is powered from a Class 1f motor control center (MCC).
Between the transformer and the RPS bus are connected two in-series, redundant
and independent EPAs. The applicant provided a shorgtcircuit analysis which
indicated that the available fault current to the RPS bus is insufficient to
Cause degradation or tripping of the Class 1E MCC. There are also two circuit
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breakers in series, one at the MCC and one integral with the regulating
transformer assembly, which a2re coordinrited with the MCC feeder breaker at the
load center to preclude tripping of the MCC for faults on the RPS. In .
addition, the EPAs would likely trip on low voltage for any fault large enough
to degrade the Class 1E MCC if a fault of that magnitude could exist. The
staff considers these provisions sufficient to prevent a fault on the non-Cl'ass
1E portions of the KPS from degrading the Class 1E MCC.

FSAR Amendment 16 states that non-Class 1E heaters mounted in Class 1E motor-
operated valves and temporarily connected to Class 1E panelboards during the
construction phase are de-terminated at Lhe panelboards after equipment release
and before exceeding 51 nower. Because the unqualified heaters will have no
connection to the Class 1E system during or following 5% power operation, the
staff finds this acceptable.

FSAR Amendment 19 has identified further additional non-llass 1lE equipment con-
nected to Class 1 power supplies. These are the polar crane in the reactor
building, the monorails in the standby cooling towers, unqualified slide wire
transducers used for valve position indication on selected residual heat removal
(RHR) valves, and unqualified 'imit switches used for check valve position in-
dication. The monorail circuits are tripped on a LOCA signal. This is in ac-
cordance with RG 1.75 and is, therefore, acceptable. The circuit breaker for
the polar crane is locked in the open position during plant operation and is
closed and energized only during periods of reactor maintenance. This is an
acceptable variation of the RG 1.75 requirements. For the slide wire trans-
ducers and 1imit switches, the FSAR states that evaluation has demonstrated
that open, short, or ground circuits in these components will have no adverse
effects on the Class 1E portion of the circuit. The applicant should provide
this evaluation to the staff so that it can make an independent confirmation of
this statement. The staff will report on this issue in a future supplement.’

8.4.7 Flooding of Electrical Equipment

The staff indicated in its initial report that it would evaluate the applicant's
analysis and proposed fixes relating to the flooding of electrical equipment as
the result of a loss-of-coolant accicant (LOCA) and report the results in a
supplement to the SER.
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In a letter dated February 15, 1985, the applicant provided a revision to
Section 2.4 of the River Bend Equipment Qualification Document (EQD) which
addressed the subject of submergence. It states that equipment located inside
the containment is designed and qualified to perform its intended function
while submerged. Equipmert located inside the drywell that is subjected to
submergence is not required to perform an active safety function, and the
applicant's evaluation has demonstrated that subsequent failure of this
equipment is without significant consequences.

The staff was concerned that unqualified motor-operated valve control circuits
Tocated inside the drywel] might cause spurious operation of the valve whsn
subjected to submergence. During its site v:sit)the staff reviewed drawings
provided by the appliica~t which indicate that contro) circuit contacts in the
motor control centers isolate the contactor coil of the valve motors from tneir
control circuits in the drywell so that no failure of the circuits in the
drywell can cause spurious operation of the valve. For failures that would
short these circuits, redundant overcurrent protection is provided as described
in Section 8.4.2 of the River Bend SER. The staff finds these provisions
acceptable.

8.4.9 Cable Derating for Spacing in Accordance With IPCEA Recommendations

The applicant states in the FSAR that the normal current loading of all insu-
lated conductors is limited to that continuous heating value which does not
cause insulation deterioration. The selection of conductor sizes is based on
the Insulated Power Cables Engineers Association (IPCEA) publication P-46-426.
The applicant further states that cables are derated for grouping and spacing
in accordance with IPCEA recommendations.

The staff's Construction Appraisal Team (CAT) raised a concern during its in-
spection that the spacing between power conductors in trays was maintained at
one-fourth of a cable diameter only at the tie points and not necessarily be-
tween them, whereas the IPCEA derating factors used at River Bend are based

on cables with maintained spacing of between one-fourth to one cable diameter.

Subsequently, in a letter dated December 5, 1984, the applicant referenced test-
ing that was conducted which demonstrated that the temperature of the energized
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cable will not exceed the cesign rating of the cable with only intermittent
touching. The staff has reviewed the results of this test and agrees, on the
basis of these results, that the derating factors used at River u:nq)vhich u;re
IPCEA rccocuondationi)are conservative. Furthermore, the desig. temperature of
the cable is not exceeded by allowing adjacent cables to occasionally touch or
be separated from each other by less than one-fourth of a cable aiameter between
tie points. In bf; December 5, 1984, letter, the applicant emphasized that the
one-fourth of a cable diameter spacing is still an intended goal at the time of
installation, as it must be maintained at tie points both during and after in-

stallation. This issue is, therefore, resolved.
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9 AUXILIARY SYSTEMS

9.1 Fuel Storage and Handling

9.1.5 Overhead Heavy Load Handling System

As a result of Generic Task A-36, "Control of Heavy Loads Near Spent Fuel,"
NUREG-0612, “Control of Heavy Loads at Nuclear Power Plants," was developed.
Following the issuance of NUREG-0612, a generic letter dated December 22,
1980, was sent to all operating plants, applicants for operating licenses, and
holders of construction permits requesting that responses be prepared to
indicate the degree of compliance with the guidelines of NUREG-0612. As
indicated above, in accordance with the generic letter dated December 22,
1980, the applicant was asked to review the provisions for the handling and
control ef heavy load~ at the River Bend facility to determine the extent to
which the guidelines of NUREG-0612 are satisfied and to commit to mutually
agreeable changes and modifications that would be required in order to fully
satisfy these guidelines. By submittals dated June 24, 1981; March 1, 1984,
November 5, 1984; and January 8, 1985, the applicant provided the responses to
this request.

The staff and its consultant, EG&G, of the Idaho National Engineering Laboratory
(INEL), have reviewed the applicant‘s submittals for the River Bend Station. As
a result of its review, INEL has issued a technical evaluation report (TER).

The staff has reviewed the TER and concurs with its findings that the guidelines
in NUREG-0612, Section 5.1.1 have been satisfied. This TER is a part of this
SER (Appendix I). The staff concludes that Phase I of NUREG-0612 for the River
Bend Station is acceptable.
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9.2 Water sSystems

9.2.2 Reactor Plant Component Cooling Water System (Reactor Auxiliary Cooling
Water System)

In the SER, the staff stated that the safety-related portion of the reactor
plant component cooling water (RPCCW) system is automatically isolated from

the nonessential portion of the RPCCW in the event of an accident, such as a
LOCA. In FSAR Amendment 15, the applicant deleted the reference to isolation
during an accident. The automatic isolation is initiated by a low water
pressure signal. An accident may result in a low water pressure in the RPCCW
system and thereby result in isolation of the nonessential portion, but an
accident, such as a loss of offsite power, will not directly result in isolation.
This change does not affect the staff's conclusions as discussed in the SER.

9.3 Process Auxiliaries

9.3.2 Process Sampling System

Item 11.B.3 - Post-Accident Sampling System

This subject is discussed in Section 10.4.6 of this River Bend supplement.

9.4 Air Conditioning, Heating, Cooling, and Ventilation Systems

\

9.4.5 Engineered Safety Feature Ventilation Systems

9.4.5.1 Diesel Generator Building Ventilation System

In the SER, the staff stated that each of the three diesel generators is ser-
viced by two redundant exhaust fans. In FSAR Amendment 15, the applicant has
eliminated one of the 100% exhaust fans in each diesel generator compartment.
The failure of the single exhaust fan will result in the failure of the asso-
ciated diesel generator. The failure of a diesel generator has previously been
considered; therefore the failure of a diesel generator owing to the failure of
the exhaust fan does not represent any new accident scenario. Therefore the
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elimination of one 100% capacity exhaust fan per diesel generator is acceptable.
This does not affect the staff's conclusions as discussed in the SER.

9.5 Other Auxiliary Systems

9.5.2 Communication Systems

“ak ik , = ;

{Buring the review-of—the River—Bend—F5AR- the staff noted.in ite-SER that the
?Btraplant communications were powered from non-Class 1E p;;er sou£€es and could
not be connected to an onsite power source following a loss of offsite power
(LOOP). The staff requested that the applicant describe how it would maintain
adequate communications between the control room and safety-related areas
throughout the plant, assuming a design-basis seismic event and/or a LOOP in
excess of 4 hours (intraplant communications have a 4-hour-rated, non-Class 1f
battery backup). The applicant, in an FSAR amendment, stated that the plant
design and accident analysis was such that the plant could be brought to safe
cold shutdown from the control room, considering any design-basis event, without
the need to leave the control room or communicate with any location outside the
control room. On this basis, the applicant concluded that Class 1E communica-
tions and power supplies were not necessary. The staff has reviewed the appli-
cant's response and the River Bend accident analysis. On the basis of its re-
view, the staff concurs with the applicant's assessment of shutdown capability
from the control room.

The staff concludes that the intraplant communications at River Bend conform to
the standards, criteria, and design bases stated in the SER and can perform
their design functions. The staff will find the intraplant communications at
River Bend acceptable on confirmation that appropriate procedures covering shut-
down from the control room only have been developed and implemented, and that
operating personnel have been trained in the use of these procedures.

9.5.3 Lighting Systems
In the SER, the staff identified features of the contrel room emergency lighting

system which were not acceptable. These included a design which would require
an operator to restore emergency lighting during a design-basis event and/or
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LOOP by manually disconnecting a plug from a non-Class 1E receptacle and recon-
necting it to a Class 1E receptacle, all within a short time from the event
initiation. Another system feature was that a significant portion of the emer-
gency lighting was powered from a non-Class 1F power source. In addition to
control room emergency lighting, the applicant had not provided information
regarding adequate lighting in safety-related areas outside the control room
during and after a design-basis event and/or LOOP.

By FSAR amendment and by letter dated August 21, 1984, the applicant provided
additional information on the design of the control room emergency lighting
system. The system was redesigned so that the emergency lighting would always
be connected to a Class 1E source, usually Division I, and that manual reconnec-
tion for another Class 1f source would only be necessary in the event of failure
of the original Class 1E source (i.e., reconnect to Division II in the event
Division I fails). Since there will be adequate lighting from seismically
mounted battery packs to perform this operation, and the potential of having to
make a reconnection is low, the staff finds this acceptable. The applicant

also provided additiona) information on the design, qualification, and instal-
lation of transformers, distribution panels, cables, conduits, raceways, and
system isolation devices associated with the control room emergency lighting
system which demonstrates that these items are Class 1E or equivalent. On this
basis, the applicant concludes that emergency lighting for the control room
would be available during and/or after any design-basis event, including a seis-
mic event. The staff concurs with the applicant's conclusions. The applicant
also provided information which showed that the emergency lighting system would
maintain illumination levels of 25 foot-candles in the control room. This also
is acceptable.

The applicant responded to the staff's concerns regarding emergency lighting in
safety-related areas outside the control room. The applicant stated that the
plant design and accident analysis was such that the plant could be brought to

a safe cold shutdown from the control room, considering any design-basis event,
without the need to leave the control room or occupy any safety-related areas.
On this basis, the applicant concluded that lighting in safety-related areas
that would be available following any design-basis event, including seismic,

was not required. The staif has reviewed the applicant's response and the River
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Bend accident analysis and concurs with the applicant's assessment of shutdown
capability from the control room.

The staff now concludes that the lighting systems at River Bend conform to the
standards, criteria, and design bases stated in the River Bend SER and can per-
form their design functions. The staff will find the lighting systems at River
Bend acceptable on confirmation that appropriate procedures covering shutdown
from the control room only have been developed and implemented, and that opera-
ting personnel have been trained in the use of these procedures.

9.5.4 Emergency Diesel Engine Fuel 0il Storage and Transfer System
9.5.4.1 Emergency Diesel Engine Auxiliary Support Systems

In the SER, the staff concluded that the applicant had not provided sufficient
information to demonstrate that the training for operations, maintenance, and
supervisory personnel on emergency diesel generators would be equivalent to
vendor training. By letter dated August 21, 1984, the applicant stated that
“River Bend Station has implemented the staff's recommendation of providing
vendor training, or that equivalent to vendor training, for the operations and
maintenance department personnel (including supervisors)." On the basis of the
applicant's response, the staff concludes that the applicant's initial training
program is acceptable since it utilizes vendor training. The applicant also
stated that there would be a program for retraining, but did not specify if it
would be vendor training;P;r in-house training. By letter dated June 5, 1985,
the applicant provided additional information on the retraining program to be
implemented at River Bend. Site-specific training manuals for both types of
diesel generutors have been developed based on vendor materials and with assis-
tance from vendor consultants. Retraining will be at intervals not exceeding

2 years. Therefore, the staff concludes that diesel generator training at River
Bend is acceptable. :

By letter dated March 5, 1984, the applicant provided a discussion of high-
pressure core spray (HPCS) diesel generator testfhg. The applicant stated that
no-load or light-load operation will be minimized and that the engine will be
cleared in accordance with manufacturer's recommendations following extended
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periods of no-load operation. The preventive maintenance program for the HPCS
diesel generator will go beyond normal routine adjustments, servicing, and
repair of components. The program will encompass investigative testing of com-
ponents that have a history of repeated malfunction and that have required
constant attention and repair and have utilized industry operating experience

to identify components that affect diesel generator reliability. Following
maintenance or extended outage of the diesel generator, a complete system Tineup
will be conducted to ensure that all electrical and mechanical systems are func-
tional prior to a start attempt. Upon completion of the lineup, the diesel will
be started and load tested before being returned to automatic standby service.
The staff finds the applicant's discussion of HPCS diesel generator testing and
maintenance acceptable.

The applicant was asked to provide diesel generator design data which showed

the diesel engines were capable of developing full-rated power under the most
extreme conditions of temperature, humidity, and barometric pressure anticipated
for the River Bend site. The staff stated that the design of the River Bend
diesel giherators, with regard to ambient conditions, would be acceptable on
confirmation that the requested data had been provided. The applicant provided
the information in FSAR amendments, and the staff finds this acceptable.

By FSAR amendment, the applicant provided information regarding the mounting of
instrumentation and controls for the standby diesel generators. The applicant
stated that, except for sensors and other equipment which must be mounted
directly on the engine, the standby.diesel generator controls and instrumenta
tion are installed in freestanding, floor-mounted panels located in a vibration-
free floor area. The staff finds this acceptable.

In the SER, the staff concluded that there was not sufficient assurance of long~
term diesel generator reliability. The staff described specific design changes,
procedural modifications, and issues which required implementation and/or reso-
Tution in order to ensure long-term diesel generator reliability. The appli-
cant's response to these staff concerns is described below.
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(1)

(2)

(4)

(%)

Dust and Dirt in the Diesel Generator Room

The applicant provided a discussion of the dust protection for the diesél
generator control panels, and of the ventilation system for the diese)
generator control rooms. This subject is addressed in Section 9.5.8 of
this supplement.

Personnel Training

The applicant provided additional information regarding initial and
follow-up diesel generator training. This subject is addressed above in
this section of the supplement.

Automatic Prelube

The applicant provided additional information regarding the design and
operation of lube oil system modifications on the HPCS diese) generator.
This subject is addressed in Section 9.5.7 of this supplement.

Diesel Generator Room Ventilation System Air Filtration

The design of the diesel generator control panels and diesel generator
control room ventilation systems provides adequate dust protection for the
diesel generator control systems. This subject is addressed in Section
9.5.8 of this supplement. X

Concrete Dust Contro)

The applicant has committed to comply with the recommendations of
NUREG/CR-0660. This subject is discussed in Section 9.5.8 of this
supplement.
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(6) Vibration of Instruments

The applicant provided data on the mounting of controls for the standby
diesel generators. This subject is addressed above in this section of
this supplement.

On the basis of information provided by the applicant. .e staff concludes that
the diesel generators and their auxiliary systems ar: in conformance with the
recommendations of NUREG/CR-0660 for enhancement of diesel generator reliability,
and the related NRC guidelines and criteria. Table 9.1 reflects this
conformance.

9.5.4.2 Emergency Diesel Engine Fuel 0i1 Storage and Transfer System

In the SER, the staff identified the concern that the fuel oil storage tanks
were not protected frem interhal corrosion. This lack of protection could re-
sult in the formation of corrosion products which could affect diesel generator
availabifity. By FSAR amendment and letter dated August 21, 1984, the applicant
addressed the staff's concerns as follows: (1) a fuel stabilizer, such as
Apollo Chemical Corp. SDI-35 which inhibits oxidation of fuel oil and the for-
mation of corrosive byproducts, will be added to stored and new fue! as recom-
mended by the manufacturer, (2) the storage tanks will be checked for water and
accumulated water removed or a 31-day basis, and (3) the stored fuel will be
tested for the presence of particulate matter on a 31-day basis. The staff has
reviewed the applicant's program and concludes that the potential for creating
corrosion products is greatly reduced, the amount of corrosion products produced
would be small in any case, and the presence of potentially harmful particulate
would be discovered at an early stage. Therefore, the staff concludes that the
absence of internal corrosion protection for the fuel oi) storage tank is
acceptable.

In the River Bend SER, the staff assumed an event which requires refilling the
fuel oil storage tanks during diesel generator operation. The applicant was
asked to discuss how it would prevent stirring of sediment in the tanks as a
consequence of the refilling operation. This sediment could foul diesel gener-
ator fuel system components and cause potential loss of the diesel generator(s).
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In FSAR amendments and by letter dated August 21, 1984, the applicant stated
that refilling of the storage tanks would be staggered by 24 hours so that only
one tank at a time would be affected. In addition, procedures will be imple-
mented to ensure that the day tank (for the associated diesel generator) is
full before a storage tank is refilled. This will allow the diesel generator
to operate for the longest period of time possible without requiring a transfer
of fuel from the storage tank, thereby allowing time for sediment to settle.
Finally, the minimum amount of fuel oil in the day tank is adequate to support
continued diesel generator operation while fuel oil filters and/or strainers,
which may have become clogged by sediment, are cleaned. The strainers have
high differential pressure alarms. Therefore, the staff concludes that the
applicant's method for controlling sediment in the fuel oil storage tanks is
acceptable.

The stai © further concludes that the emergency diesel engine fuel oil storage
and trans ‘er system is acceptable.

2.5.5 Eiergency Diesel Engine Cooling Water System

In the SER, the staff requested that the applicant provide information on the
heat removal capability of the standby diesel generator cooling water system.
By FSAR amendment, the applicant provided information which demenstrates that
the cooling water system has adequate heat rejection capability for the maximum
diese] generator load plus a margin to allow for system fouling. The staff
finds the applicant's response acceptable.

The design of the Division III (HPCS) diesel generator cooling water system is
such that air is trapped at the high point of the closed-loop system when the
diesel generator is in the standby mode. The staff asked the applicant to
demonstrate that this air would not be detrimental to the operational reliabil-
ity of the diesel generator cooling water system. In FSAR amendments, the
applicant provided information that demonstrated compliance with the manu-
facturer's recommendation for corrosion inhibitors in the cooling water system.
The applicant also provided a copy of a letter from the manufacturer which
stated that coating the exposed portions of the system with coolant/inhibitor
on a monthly basis (by operating the diesel generator) is adequate to prevent
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corrosion of the exposed surfaces when the diesel generator is in standby. The
staff finds this acceptable.

The FSAR did not contain sufficient information regarding diesel generator cool-
ing water system instrumentation and controls for the staff to evaluate their
adequacy. In addition, the applicant did not address test and calibration of
these controls. By FSAR amendment and letter dated August 21, 1984, the appli-
cant provided this information. The staff has reviewed the additional data and
concludes that the design of the diesel generator cooling water system instru-
mentation and controls, including test and calibration on an 18-month basis, is
acceptable.

The applicant was asked to demonstrate that the cooling water systems for both
the standby and HPCS diesel generators contained sufficient inventory to support
7 days of continuous diesel generator operation without a requirement to add
coolant, assuming normal cootant leakage during operation. The applicant re-
sponded to the staff's concern by stating that no makeup water needs were anti-
cipated for 7 days of operation. However, the cooling water system coolant
level can be monitored during operation, and if necessary, provisions have been
made for adding water to the standby and HPCS diesel generator cooling water
systems during operation. The staff finds this acceptable.

The staff concludes that the standby and HPCS diesel generator cooling water
systems will be acceptable subject to confirmation that the applicant has
identified the diesel engine interfaces.

9.5.6 Emergency Diesel Engine Starting System

The FSAR had insufficient information on the design and operation of the diesel
generator air start systems instrumentation and controls including frequency of
test and calibratioq)thertby precluding a complete system evaluation. By FSAR
amendments and letter dated August 21, 1984, the applicant provided this infor-
mation, and stated that test and calibration of the instrumentation and controls
would be conducted on an 18-month basis. The staff finds this acceptable.

For the standby diesel generator air start system, there is an unloader line
between the air receiver and the system air compressor which is not identified
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as Safety Class III. The staff's concern was that failure of this non-safety
Tine would cause blowdown of the air receiver with attendant failure of the
diesel generator to start on demand. By letter dated June 5, 1985, the appli-
cant stated that the unloader line is se smic Category I, Safety Class III.
This resolves the staff concern.

The air dryers for the HPCS diesel generator air start systemr are of the re-
frigerant type and are designed to deliver dry air at a dewpoint of 35°F with
a room ambient temperature of 40°F. Normally the room ambient temperature will
be maintained at substantially higher levels than 40°F. The applicant has
established a minimum diesel generator room temperature of 40°F to ensure
satisfactory dryer operation and satisfactory operation of all other equipment
in the diesel generator room which is subject to the same temperature environ-
ment limitation.

By letters dated August 14, 1984, and June 26, 1985, the applicant provided the
basis for establishing the HPCS diesel generator room temperature at 46°F. As
further 5ssurance. the applicant has committed to include in the plant Technical
Specifications surveillance of the HPCS diesel generator room temperature on a
24-hour cycle when the room temperature is 50°F or higher and on a 12-hour cycle
when the room temperature is less than 50°F. The applicant has also stated that
should the temperature begin to drop, it will take immediate remedial action
before the temperature reaches 40°F to restore room temperature to normal. In
the event the room temperature should fall below 40°F the applicant is required
by operability Technical Specifications to declare the HPCS diesel generator
inoperable. The staff finds this acceptable.

Some of the HPCS diesel generator engine-mounted piping and components are not
designed to the Boiler and Pressure Vessel Code of the American Society of
Mechanical Engineers (ASME Coce) Section III, Class 3, requirements in accordance
with applicable SRPs. The applicant, by letter dated August 21, 1984, provided
information on the design and fabrication of the above piping and components.

The applicant has indicated in followup discussion with the staff that, except
for items which were not available as Class 3 or 531.1, all engine-mounted pip-
ing and componer’ are designed, installed, and tested to American Nationa)
Standards Institute (ANSI) f&qndan;'831.1 requirements. In addition all

A TP

07/12/85 9-11 RIVER BEND SSER 2 SEC 9



engine-mounted piping and components have been analyzed to seismic Category I
requirements. The applicant concludes that piping and components, in accor-
dance with the above criteria, are the equivalent of ASME Code Section III re-
quirements in terms of system functional operability and inservice reliability.
The staff concurs with the applicant and will find the engine-mounted piping
and components for the HPCS diesel generator acceptable on confirmation of the
above information.

The applicant, by letter dated June 27, 1985, provided additional information
relative to the engine-mounted piping on the standby diesel generators. The
auxiliary systems for the standby diesel generators are designed, engineered,
manufactured, installed, and tested in accordance with ASME Code Section III,
Class 3, requirements up to the connection point on the engine. The engine-
mounted piping and components have been designed and installed in accordance
with the standards of the Diesel Engine Manufacturers Association (DEMA). In
addition, design reviews and quality revalidation inspections were performed on
these engine mounted systems in conjunction with the Transamerica DelLaval Inc.
(TDI) Diesel Generator Owners Group. The results are documented by the Owners
Group in the Phase II Design Review and Quality Revalidation reports submitted
December 24, 1984, and March 7, 1985. The acceptability of the standby diesel
generator engine-mounted piping and components will be evaluated by the NRC TDI
Project Group and will be reported in a future SER supplement.

During the initial review, the staff could not conclude that the HPCS diese)
generator air-start system capacity,'was capable of delivering five consecutive
starts without recharging. By letter dated August 21, 1984, the applicant pro-
vided additional information on the design and capacity of this system. The
applicant stated that the River Bend HPCS diese] generator air-start system was
identical to the system installed at the Perry Nuclear Station. In addition,
the applicant provided an extrapolation of data from actual air-start system
tests at the Perry plant. On the basis of these data, the applicant concluded
that the HPCS diesel generator air-start system has adequate capacity for more
than five consecutive 10-second starts without recharging, assuming the lowest
normal oparating pressure of 215 psig. The staff evaluated the data provided
by the applicant and concluded that the extrapolation is conservative, and that
the capacity of the HPCS diesel generator air-start system is acceptable.
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The applicant had not addressed the staff's concern regarding the lack of air
filters on the HPCS diesel generator air-start system air compressor intake
openings. By letter dated June 5, 1985, the applicant provided this informa--
tion. The HPCS diesel generator air start conpressor\iptaké;7include filters
capable of removing particle size of 15-20 microns. This satisfies the staff's
concern, and the staff concludes that the HPCS diesel generator air-start system
is acceptable.

9.5.7 Emergency Diesel Engine Lubricating 0il System

At the time the SER was issued, the applicant had not provided sufficient infor-
ma’ ion regarding the HPCS diesel generator lube oil system to support a complete
staff review. The applicant also had not provided information on the frequency
of test and calibration of the lube oil systems (standby & HPCS) instrumentation
and controls. The applicant, by FSAR Amendment and letter dated August 21,
1984, provided the information. The staff has reviewed the information and
finds acceptable the HPCS diese! generator lube oil system instrumentation and
controls }ncluding test and calibrations on an 18-month basis for the HPCS and
standby diesel generators.

In the FSAR, the applicant identified the HPCS diesel generator lube oil system
piping and components as not being designed, fabricated, and installed in accor-
dance with ASME Code Section III, Class 3, requirements. The staff found this
unacceptable. By letter dated August 21, 1984, the applicant stated that the
above piping and components were designed in accordance with ANSI Std. B31.1
requirements (to the maximum extent practicable) and, in addition, had been
pressure tested in accordance with the hydrostatic test parameters specified in
ANSI B31.1. The applicant concluded that the design and testing of the HPCS
diesel generator lube oil system piping and components to the above criteria
would be the equivalent of ASME Code Section III, Class 3, with regard to func-
tional operability and inservice reliability. The staff agrees with the appli-
cant's conclusions and will find the design of the above HPCS diesel generator
lube oil system piping and components acceptable on confirmation that the hydro-
static testing had been performed per ANSI B31.1.

In the SER, the staff asked the applicant to clarify the purpose and operation
of relief valves installed in the standby diesel generators lube oil systems.

07/12/85 9-13 RIVER BEND SSER 2 SEC 9



As shown on the piping and instrumentation diagram (P&ID), the relief valves
would have bypassed an important pressure differential (high) alarm. By FSAR
amendment, the applicant redesigned the system to eliminate the staff's concerns.

Therefore, the staff concludes that the standby and HPCS ci2sel generator lube
oil systems will be acceptable subject to the following confirmation that:

(1) the details of the standby diesel generator turbocharger drip lube circuit
have been included on the appropriate P&ID

(2) the HPCS 6-pump provides adequate lubrication of the turbocharger
(3) the turbocharger prelube circuit can function as shown on the P&ID
(4) this information has been included in the FSAR

9.5.8 Emergency Diesel Engigé Combustion Air Intake and Exhaust System

The recommendations of NUREG/CR-0660 with regard to dust protection were not
addressed in the FSAR at the time the staff reviewed them in the SER. The
presence of dust and dirt on electrical contact surfaces is identified as one

of the more significant causes of diesel generator failures with consequent
reduction in diesel generator reliability. By letter dated August 21, 1984,

the applicant provided additional information in response to the staff's con-
cerns. The applicant stated that the standby and HPCS diesel generator control
panels are National Electrical Manufacturers Association (NEMA) Type I enclosures
and have dustxtight gasketed doors. The static exciter cabinets are NEMA Type 3
and have dust-tight gasketed doors and filter-equipped louvers for proper cool-
ing and protection of electrical contacts. A1l starting circuit relays and
contacts not located in dust-tight cabinets or panels have dust-tight covers.
Finally, the floors of the diesel generator rooms are coated as recommended in
NUREG/CR-0660 in order to minimize concrete dust. Therefore, the staff concludes
that the recommendations of NUREG/CR-0660 have been met with regard to dust
protection. However, since the ventilation air for the diesel generator rooms

is not filtered, provisions should be made to ensure regular cleaning of elec-
trical controls for diesel generators.
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By letter dated June 5, 1985, the applicant stated that procedures have been
developed and implemented which will ensure cleaning of all control panels, ]
cabinets, and diesel generator start system electrical circuitry on a quarterly
basis.

Therefore, the staff concludes that the diesel generator (standby and HPCS)
combustion air intake and exhaust systems are acceptable.
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Table 9.1 Conformance to NUREG/CR-0660 recommendations

Recommendation Conformance Section .

1. Moisture in air starting system Yes 9.5.6 (SER)

2. Dust and dirt in diesel generator Yes 9.5.4.1 (SSER 2)
room

3. Turbocharger gear drive problem Yes 8.3 (SER)

4. Personnel training Yes 9.5.4.1 (SSER 2)

5. Automatic prelube Yes 9.5.7 (SSER 2)

6. Testing, test loading, and Yes 9.5.4.1 (SER)
preventive maintenance

7. Improve the identificatior of root Yes 9.5.4.1 (SER)
cause of failures

8. Diesel generator ventilation and Yes 9.5.8 (SSER 2)
combustion air systems -

9. Fuel storage and handling Yes 9.5.4.2 (SER)

10. High temperature insulation " 9.5.4.1 (SER)

11. Engine cooling water Yes 9.5.5 (SER)

12. Concrete dust control Yes 9.5.4.1 (SSER 2)

13. Vvibration of instruments Yes 9.5.4.1 (SSER 2)

*Explicit conformance is considered unnecessary by the staf® in view of the
equivalent provided by the design,-margin, and qualification testing require-
ments that are normally applied to emergency standby diesel generators.
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10 STEAM AND POWER CONVERSION SYSTEM

10.4 OQOther Features

10.4.6 Condensate Filter Demineralizer System

NUREG-C737 I1.B.3 - Post-Accident Sampling Capability

The staff has determined that the applicant met the criteria of Item I1.B.3 of
NUREG-0737. Criterion 2 which requires a procedure to estimate core damage
remained as a confirmatory item to be completed prior to criticality. By
Tetter dated May 13, 1985, the applicant prov.ded additional information.

5 Evﬂuaw
R

The applicant provided procedure COP-1050 for estimating core damage during
accident conditions based on the generic Westinghouse Owners Group Core Damage
Assessment Methodology dated March 1984.

Core damage estimates are based on utilizing postaccident sampling system
measurements of fission product concentrations in primary coolant and in
containment. Additional proceduressare provided for estimating the extent

of metal-water reaction based on measured hydrogen concentration in containment
and for estimating the extent of core damage based on containment radiation
monitors. Reactor vessel water-level and core exit thermocouple temperatures
are used to establish if there has been adequate core cooling. This meets
Criterion 2 and is, therefore, acceptable.

T«

Therefore, the staff concludes that the applicant's postaccident sampling
system meets all the requirements of Item I1.B.3 of NUREG-0737 and is,»
therefores, acceptable. Confirmatory i::i‘so can now be removed from the
license.
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11 RADIOACTIVE WASTE MANAGEMENT

11.2 Liquid Waste Management System

In the SER, the staff found the liquid waste management system acceptable. How-
ever, the applicant submitted a revision to this system in an FSAR amendment in
its letter dated April 17, 1985. Yhis revision describes design features to
allow outside contractors to provide portable liquid waste self-contained dis-
posable filter and demineralizer services when necessary or for special applica-
tions when the present 1iquid waste filter and demineralizer are not functional.
In summary, the portable filter and demineralizer vessels will be located in a
spare shielded cubicle in the radwaste building. Floor drains direct spills to
the radwaste building floor drain collection tanks.

The staff has reviewed this modification and considers it acceptable with the
following comment:

The applicant shou. i describe the method(s) for disposal of the self-contained
filters and demineralizers. The present system transfers spent rasins and filter
sedia to the solid waste processing system for stabilization and the overall
solid waste process is controlled by an approved process control program. The
applicant should describe the methotiology for disposing of and classifying these
“throw away" filter/demineralizer canisters. Also, the process control program
referenced in Section 11.4 of this supplement should be revised to include th.
details for classifying and processing, as well as the administrative controls
imposed for disposal of these items. It is mentioned only for emphasis that the
disposal requirements of 10 CFR 61 and the Branch Technical Positions for solid
waste disposal apply to these portable "throw away" filter/demineralizer canis-
ters. This information should be submitted to the staff with &hézk revised
process control program (PCP) as discussed below in Section 11.4 of this
supplement.
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11.4 Solid Waste Management System

The SER in Section 11.4.2 identified as a licensing conditi~~ (License Condi-~
tion 7) that solid waste cannot be processed until after NRC approval is granted
of the applicant's so!id.vastngCﬁ. In its letter dated January 7, 1985, the
applicant submitted thekgsggg§s‘§gﬁ}rol progri;kaCP)'for staff review. The
staff has conducted a 1imited review of the applicant's PCP and concludes that
the applicant can, on an interim basis, process solid waste. The interim ap-
proval is granted based on the judgment that the applicant's PCP has included
waste sampling and analysis controls that should ensure acceptable solid waste
forms. However, because its review criteria for an acceptable PCP_Ha;'}ecently
been formulated, the staff has nct yet reviewed the applicant's PCP against
this new set of guidelines. The staff will send a copy of these guidelines
titled, “Guidelines for Preparation of a Solid Waste Process Control Program,"
to the applicant under separate cover, for applicant review and use. A full
review of the applicant's PCP will be made after the applicant has had time to
modify iEs PCP (if appropriate) and resubmit it to the staff for review.

Accordingly, an interim approval is granted of the applicant's PCP pending a
future review and determination of any necessary changes.

11.5 Process and Effluent Radiological Monitoring and Sampling Svstems

The SER requested as Confirmatory Item 52 information pertaining to the design
method employed to minimize jodine wnd particulate plateout in air sample lines
and also to provide information on the capability for the sample monitors to
measure postaccident activity concentrations as specified in TMI Action Plan
Item II.F.1, Attachment 2.

The applicant, in its letter dated January 24, 1985, provided information in

the FSAR describing the activity monitor ranges for the subject monitor. In
addition, the applicant stated the sample lines are heat traced to prevent iodine
vapor condensation on the tubing wall. Also, the lines are of stainless steel
tubing, and flow straighteners are provided in process stroans;<uhii:ﬁ;ot explic~

itly conforming to the guidelines specified by ANSI Std. NB.1-1983 ("Guide to
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Sampling Airborne Radioiodine Materials in Nu_.lear Facilities"), they meet the
intent, .

The staff considers the steps taken by the applicant to minimize iodine and
particulate plateout in sample lines to be appropriate. Confirmatory Item 52
is closed.
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12 RADIATION PROTECTION

12.3 Radiation Protection Design Features

12.3.2 Shielding

As required in TMI Action Plan Item I1.B.2, "Design Review of Plant Shielding
Which May Be Used in Postaccident Operations," the applicant has provided a
radiation and shielding design review that identifies the location of vital areas
and equipment in which personnel occupancy may be unduly limited or safety equip-
ment may be unduly degraded by radiation during operations following an accident
resulting in a degraded core.

The plant shielding design report was reviewed to evaluate the ability to have
access to vital areas necessary to operate essential systems required after a
LOCA with significant core damage.

Vital areas which require continuous sr frequent occupancy in order to control,
monitor, and evaluate the accident were identified. In addition, the applicant
identified potential maintenance activities that might become necessary during
recovery and determined when after an accident such maintenance would be
possible. For vital areas the applitant has provided a person-rems, time,
distance, ard personnel OCcupancy study. The vital areas are the Operationa)
Support Center, main plant exhaust duct effluent monitor grab sample area,
postaccident sample station (PASS) control panel and sample panel, health
physics/chemistry laboratory, primary access point, main control room, and
Technical Support Center.

Calculations of source terms and estimated postaccident dose rates used for
shielding design are based on RGs 1.4 and 1.7, and the guidelines of GDC 19.
The applicant has provided “radiation" maps that show access routes to post-
accident vital areas, to be used as an administrative guide in controlling
access and reducing personnel exposure during the course of an accident.
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Systems containing high levels of radiocactivity in a postaccident environment
were identified but were found to be either irrelevant or negligible contributors
of radiation dose following an accident. :

The applicant's postaccident access and shielding study for River Bend Station
shows that no personnel will be exposed to postaccident doses greater than
GDC 19 dose rate guidelines of 5 rem whole body or its equivalent to any part
of the body for the duration of the accident.

On the basis of its review, the staff has concluded that the applicant has
performed a radiation and shielding design review for vital area access in

accordance with TMI Action Plan Item II.B.2.

12.5 QOperational Radiation Protection Program

12.5.1 Organization

The Backup Radiation Protection Manager meets the positions in NUREG-0731
Item II.A.2 and therefore is acceptable.
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13.3 Emergency Preparedness

et 13.3.1 —>

S

13.3.2 Eacrgency Plan Evaluation -3 9.0.2.0

¢ 12.3,2.1,2.3.2.2,13.3.2.3) 13.32.4, 13.3.2.5, 13.3.2.6, 3.7 ) 7{

13.3.2.9 Accident Assessment & - 7> A Py
Aaid 32205 7 3350

Sggndard- Adequate methods, systems, and equipment for assessing and monitoring (2 %7
i -\t

1 or potential offsite consequences/,!’a radiologica]/,,irgency condition PR

.

gv

Emergency Plan £valuation: Three methods for assessing the potential and -
actual conseqtences of a release of airbcrne radiocactivity are described in

the Emergency Plan. These consist of a conputerized doso‘:ssossnent method,

which is the primary method, and two back p hand calculationa1 dose assessment
methods. Kt.

The computerized system, {Fr-od the Onlino ‘Dose Assessment System (ODAS)\
receives effluent monitor Mata from the radiation data processing subsystem,
meteorological infor-ation‘$hon the onsite meteorological tower, and isotopic
composition data from multicha analyzer input. These data are used for
accident assessment and duse d@ojpction calculations using a model which
conforms to the Class A el deschibed in Appendix %_of NUREG-0654, Rev, 1.

The mode] uses a blend 4f equations NRC Regulatory Guides 1.111,(’ Rev. 1)
and 1.142{(g¢v. Q. Ahe ODAS can comput® and plot contour lines of equal
dispersion or doj on a site map based on last 10-minute average of meteoro-
logical data orded. Several alternative roaches are available to input
release rates, isotopic data and meteorological

An altgfnative manual calculation procedure is provi
rammed electronic calculator with a printer. If
culator are not available, a third, totally manual met

d, via EIP-2-024, using
th computer and
is provided in
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EIP~2-024 to calculate doses. This last + ““od uses information from‘fhe
Enviro al Protection Agency's (EPA's) _  ial of Protective Action Guides
to conv“.t‘gpncentrations of radionuclides to dose rate. .-~

-
o

The Plan also includes & 1nnua1 procedure to assess the possible impact of a
potential release to the liqu1d vathuay (i e., the Mississippi River). q

) ,-" .
Vi
The methods descr1bed hu_zne"afyiacant cen estilete doses to the relevant

target organs of dividuals in the v1c1nity of the site On the basis of the
review of the @pplicant's dose assessment methods, they appear to be adequate
for plenﬂfgb purposes. The applicant's abiiity to implement dose assessment
tecﬂniques and methods will be assessed during an onsite appravsa] 2

M(!‘f MM%PW‘)WMdpq""'J'“ PR .

13.5 Station Administrative Procedures

13.5.2 Operating, Maintenanqe, and Other Procedures

13.5.2.2. Operating and Maintenance Procedur,\ Program

In SER Section 13.5.2.2, the staff described the review and approval of the
applicant's operating and maintenance procedures program through FSAP Amend-
ment 11. A Tetter from W. J. Cahill, Jr., to H. R. Denton, dated February 20,
198§Jtransmitted FSAR Amendment 16, which included changes made by the applicant
to FSAR Section 13.5, “"Procedures." The staff reviewed these changes and
determined that the applicant's operating and maintenance procedures program
continues to meet the relevant reqd?renents of 10 CFR 50.34, and remains
consistent with RG 1.33, ANSI N18.7-1976/ANS 5.2, and NUREG-0800, Standard
Review Plan, Section 13.5.2, "Operating and Maintenance Procedures.”

13.5.2.3 Reanalysis of Transients and Accidents; Development of Emergency
Operating Procedures

SER Section 13.5.2.3 described the review of the River Bend Station (RBS)
Procedures Generation Package (PGP) and identified one item (indicated as
o Confirmatory Ite;*(607’7n the SER) that had to be completed before the applicant's
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program for developing procedures could be approved. This item was the
identification and .stification of safety-significant differences between the
RBS plant-;ﬁgcific technical guidelines and the NRC-approved BWR Owners Group
guidelines. = Thes» differerces and justifications were provided to the staff in
a letter from J. E. Booker to H. R. Denton, dated January 15, 1985. Supplementa)
information was provided to the staff on Febrvary 11, 1985.

The staff used the plant-specific procedures to evaluate the justification for
each deviation from the generic technical guidelines. Telephone discussions
with the applicant were held on March 1 and 7, 1985, for clarification of
several items.

The procedures submitted by the applicant have several p1ant-’Qﬂcific setpoints,
operator action levels, and procedure references which are to be determined.

The staff will confirm that the information required to complete ezch procedure
is incorporated into the procedure before fuel loan through the routine pre-
licensing inspection progran:

Justifications for several deviations included commitments by the applicant to
change plant procedures, in most cases, based on improvements identified during
the plant's procedure verification and validation effort. These changes were
identified in deviations discussed on pages 7, 10, 16, 17, 19, 20, 27, 35, 39,
and 52 of Attachment 1 to the January 15, 198§’lctter. These changes must be
completed before fuel load. In addition, the applicant committed to change or
ciarify the deviations on pages 18, 34, and 50 of Attachment 1 to the January 15,
1985, letter. The staff will confirm the acceptability of these revised devia-
tions in an SER supplement.

The staff identified three errors associated with the daviations reviewed.

First, #21though the justification on page 1 of Attachment 1 stated that generic
Emergency Procedures Guidelines (EPG) Cautions 1-8 were addressed in training

and not in tne procedures, two cautions which the operators would be expected

to have difficulty remembering (6 and £) are, in fact, included in the procedures.
The staff found this acceptable. Second, the staff found an inconsistency in

the value used for the “maximum subcritical banked withdrawal position." The
applicant stated that he had also found the inconsistency and that it had been
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corrected. The staff found this arceptahle. Third,'aq: identified an apparent

typographical error in the ju'  fication for EOP-0002, step 3.4.4 (page 33 of
the attachment) referencing . psig instead of 12 psig. On the basis of these
changes, the staff found the material acceptable.

Finally, the RBS Emergency Operating Procedures direct the plant operators to
vent the primary containment when containment pressure exceeds the “primary
containment pressure limit" as defined by a curve of primary containment water
level versus suppression chamber pressure. The RBS limit proposed is based on
an ultimate capacity of 56 psia which is in excess of the design pressure by a
factor of about four. The NRC staff's Safety Evaluation Report on Revision 2
of the generic Emergency Procedure Guidelines (issued February 1983) has
approved the use of twice design pressure as an interim limit provided containment
integrity can be aemonstrated. The staff is aware of a proposed revision to
the generic EPGs which will result in a redefinition of the venting criteria.

In this regard, 1t is the staff's intent to continue the revi cu‘pe proposed
venting criteriou (both generically and for each plant) which enphasis on the
following areas:

(1) purge valve operability at the proposed venting pressure

(2) consideration of depressurization rate during venting to limit suppression
pool flashing

(3) safety/relief valve actuation at high containment pressures
(4) structural analyses and tests
(5) limitation of offsite release rates by se’ective use of vent paths

The staff must complete its review of this item before operation above 5%
power.
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13.1 Organizational Structure of Applicant

13.1.2 m Organization

o, e 'l.{q,
A - [
¥ The Lemmiseten is concerned about the possible lack of hot operating experi-

= ence among the operators on shift at newly licensed nuclear power plants, ¥
&8s has lad-ta.en evaluatf: f the operating experience on shift proposed
by the applicant.

N
lZv"%A Operating Experience on Shift

Dialogue with the industry was begun /in\latg{1983 to find a way of ensuring
that edch operating shift at a newly licensed plant had at least one senior
operator with previous hot operating experience. On February 24, 1984, an
Industry Working Group representing utilities with nuclear power p}gg} nder
construction or ready for operation presented a proposal to the €ommris on
the amount of previous operating experience considered tc be the minimum
desirable on each shift £2¢+hou that experience could be obtained. On

June 14, 1984, tne accepted the industry proposal with certain

e clarifications. Information regarding the aton action was forwarded to
QAV%“LT' the industry as Generic Letter 84-16, dated June 27, 1984, The objective is
9_:‘ that, 2t the time of initial criticality, efzzioperating shift will have at

Teast one senior operator with a minimum of months of hot opeiating

%
experience on 2 similar tzpiwalgnt. lqé;uding starttgp/shutGOun experience

and at least ueekﬁla ove 20% power. However, for plants in the late
stages of licensing with insufficient time to meet the objective, the tempo-
rary use of experienced shift advisors is acceptable. The minimum experience
15{?1 for shift advisors is ‘o!i years of power plapt experience (including
“4we years of nuclear power plant experience) and eme year of hot operating
experience as a senior reactor operator (or reactor operator, if founa
suitably qualified) on a large commercial nuclear power plant of the same



LA

type. A1l shift advisors are to be trained on *+  systems, procedurei'and
Technical Specifications of the plant for whic they are to provide advice,
and they:ire to be certified to the NRC as being qualified to act as shift
advisors.

The applicant's latest submittals on operating experience are dated March 7,
April ll)and May 28, 1985; and 3 meeting between the applicant and the staff
was held on May 14, 1985, additional information was provided. The
vepertence to sat1s RIS Boots, The applicant hos alt0

A .
identified three other individuals with BWR operating experience who could be

L

ed as shift advisors until addigional sgnior operators wno do meet the n‘,‘yu;wnan‘;
4 g-'t . 5’#%"

neric Zetter can be licensed. reviewed the applicant's submittals

and 34% findings are discussed below.

In addition, since the applicant does not now have senior reactor operators
on h shift who meet the minimum = idelines for hot operating experience,
«se-u 11 condition the operating license to require shift advisors until such
time as the requisite experience has been obtained.

13.1.%.% Shift Advisor Program

By letters dated March 7, April llJ 28, 1985, the applicant has The s*,_#_
ubmitted information regarding the River BendJshift advisor progra% -

-have. reviewed this information for Conformance to Generic Letter 84-16. The
review has covered four main areas: shift advisor experience, the shift

advisor training program, the procedure used to define shift advisor duties

and responsibilities, and other matters pertaining to the use of shift

advisors.

(3) shift Advisor Experience '
L]

Two prospective shift advisors amply meet the guidedines of Generic
Letter B84-16 and may participate in the River Bend shift advisor
program. All have well over fewr years of power plant experience




2
(including well over twe years of nuclear plant exper .ce), and all
have had well over o@é year as a senior operator at . large operating

BWR: .
W

A third prospective shift advisor would also meet the gu.i.dal-hetof

Generic Letter 84-16, except he has only 11 months (rather than at least

510 12 months) of on-shift SRO experience at a large operating BWR.

However, this individual also has a bachelor's degree in Miclear

‘ﬁ‘gineering and has 14 months of on-shift STA gxperience at a large

operating BWR, which more than offsets the eme month shortfall in

on-shift SRO time. The staff considers the third prospective shift

advisor to be qualified to participate in the River Bend shift advisor

- program.

(?) Shift Advisor Training Program

[~ The shift advisor training program is patterned off the systems training
course described in FSAR Section 13.2.1.1.3, the simulator course
described in FSAR Section 13.2.1.1.4, and the,léneraI,Eﬁployee;*‘iining
described in FSAR Section 13.2.1.3.4. In addition, the simulator
segment will include training in station procedures; the applicant
should ensure that the Technical Specifications are also covered. The
staff finds the applicant's shift advisor training program acceptable,
assuming that it 1nc1ude§)or will 1nclude familiarization with the

River Bend Technical Specifications.

(3) Shift Advisor Procedure

[ The duties and responsibilities of the shift advisor are described in
River Bend procedure TP-85-02. This procedure establishes experi-
ence/training criteria, ioy-keeping and shift-turnover requirements, and
other detailed duties and responsibilities of the shift advisor posi-
tion. The main purpose of the shift advisor will be to evaluate plant
conditions and provide advice to the Shift Supervisor during startup
testing, low-power testing, and power ascencion.

al
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Step 6.1 of procedure TP-85-02 (draft Rev. 0) states, in part, t .at
shift advisor candidates shall have a minimum of “six months ¢ shift"
as & licensed SRO or RO at an operating plant of the same type (1.e.:
BWR). In order for this procedural requirement to agree with Generic
Letter 84-16, it should read "one year on shift."

The staff has reviewed draft Revision 0 of TP-85-02 and, with the
L... exception of one change described above, finds it acceptable.

(4) Additional Shift Advisor Issues

‘ Plant management will review the performance of each shift advisor as
part of the monthly appraisal of overall shift performance. This is
acceptable to the staff.

All members of operafing shift crews will be responsible for familiar-
izing themselves with the shift advisor procedure. This is acceptable

to the staff.

The prospective advisors have passed a River Bend health screening
L__ examination. This is acceptable to the staff.

Muf 13.1.3
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W a V1) /ﬁ’ Maclenr Administhaies

.~ SAFETY EVALUATION REPORT SUPPLEMENT

- F

/ RIVER B TATION

ggggﬁgg I 2.ard\13. 103 Covporate Organizatign aad Yuclear Admififstrafion
Y (ticasie sarl) e
Gulf States Utilities, has md&s veral organizational changes. Some of these
changes are not »# significan fbecause they are essentially title changes.
Other chaaniegs are, however, significant.
13.1 "

4% ‘ 3 A ort J'-f"l'-l” P e ‘3.'
Figure 33~ shows the orgnization of the nuclear project. Of significance, ( i
the Senior Vice Presiden iver Bend Nuclear Group, reports directly to the ‘ ‘on
Chairman of the Board. us, the senior corporate officer with exclusive 1)
nuclear responsibi]ity?is highly placed within the organization. Four

positions report to the Senior Vice President,: River Bend Nuclear Group. These
are:

. Vice Presidentl Safety and Environment

. Vice President River Bend Nuclear Group :

" Hanlgerﬂoua'lity Assurance .c;adJ .
¢ Y, - Hanager&Pro:ject Contro) L‘m e Frm “

The Manager,Project Control position is rel té to construction and will not be
considered further in this evaluation except to note that he now reports one
management level higher than before. The Manager, Quality Assurance remains in
the same reporting position as before but,(vﬁh—c-mhw The Vice
President, Safety and Environment is a new position. The incumbent in this
position is responsible for environmental services, serves as Chairman of the
Nuclear Review Board (i.e., the offsite committee), and is the individual to

whom the Independent Safety Ergineering Group ( ISL‘G) reports. The organizational
change involving ISEG meets the intent and requirements of NUREG=873Fm. TMI Acher Plars
Item 1.B.1.2, in that this group reports to a corporate official who is not in
the management chain for power production.

The Vice President, River Bend Nuclear Gmupris responsible for both line
(plant operation) and direct support functions. There are four positions
reporting to this Vice President. These are:
P
Plant Manager ] \
Managery Engineering, Nuclear Fuels, and Licensing Rl
Hanager'r’iProjects P?anninq and Coordination sER’ (3.1 (’:‘;wﬂ"a Rw.l)
‘ Manager-Administration s ' ‘
\,/ " g -~ .w .. / »~
The Manager, Administration is responsible for four nctionsY
training, emergency planning, security, and support /services. Jhe changes—ere
title has been ghapged from Vice President,to Manager/fand &het- +rit
nvironmental Service s been transferred to the Vice President Environmental
Services. It is noted that the somewhat unusual organizational arrangement of
having security not under the Plant Manager is retained. This was found to be
acceptable before. The Ha’see NOW Propose

gto delete from the
agyb: cand \\{ @
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responsibilities of thesFacility Review Committee (FRG)
responsibility for review'Bf the security plan and implementing procedures.
This proposed change coupled with the unusual organization removes all review
of security plans and procedures from those organizations charged with safe
plant operation. This is only acceptable if the Plant Manager's concurrence is
required on the ph s)cal security plan, its implementing procedures,and all
cnanges thereto aéo‘-@o their implementation. For similar reasons, the Plant
Manager's concurrence shall he required on the emergen nd fire protection
plans, implementing procedures, and changes theretc, aw:&ﬁ’imlemntation.
The Manager, Prcjects Planning and Coordipation, $Z’a new position under the
Vice President, River Bend Nuclear Group,,dssigned the responsibility for the
outage management system and for continuing interface with the architect-
engineer and nuclear steam system supplier. 5

ahs
The staff concludes that the organizational changes proposed by the “ npn
are acceptable, provided that there is a specific requirement that the Plant

Manager will concur in the security, emergencygand fire protection plans,
implementing procedures and changes thereto ’J@Jmlmntation.

Qﬂm 13,1.4 Station Organization

The organization under iie Elant Manager has wadergonschanges so that there
arc now four positions report to the Plant Manager. These are:

N ) -
. Assistant Piant Manager Operations
. Assistant Plant Manager:Technical Services
. Assistant Plant Manager Maintenance and Materials
Supervisor:ludiological Programs

The position of Superintendent, Startup and Test also reports to the Plant
Manager, but Shés- $a only until the plant reaches commercial operation. The
revised organization provides direc{. access to the Plant Manager for the
individual responsible for radiological health and safety. It should be noted,
however, that the radwaste and chemistry functions are retainec under the
direction of the Assistant Plant Manager, for Operations. on well os’

The Assistant Plant Manager,for Maintenance and Material is resporsible for the
mechanical, electrical, and instrument and control craft groups for
purchasing and materfals. This is a new position, but the functions and
responsibilitie: grouped under it are logical. s ecte
- Senien Rascte [ paratra 1y
The shift organization iAdicates a minimy fourteen personnel. Included in
this total are radigtion protect technicians hemistry technician,
!E'ﬂ’o 44velnonlicensed operators, one
of whom 1s a radwaste . /Ahe has proposed to have five 5
licensed operators. (24SR0s,and 3 ,R0s) on shift but not to have a Shift
Technical Advisor (ST‘). provided that one of the SROs has had sufficient
ggdiém‘y training to qualify as a STA. This is conceptually acceptable. The
has also committed to have a separate STA on shift if neither of the
" |
@,

T SROs has had sufficient additiona’ training to act as STA. In this latter
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3
,Astance. it is proposed that ofie of the theee RO positions would not have to -
"be filled. This would keep mifiimum shift manning at fewstedn, with SROs ,
' two ROs,and a"shife—techmicsiadviser. Since this alternate proposal appears
! to sati’sfy item I.A.1.1 it is considered an acceptable
ew\i

1
l alternati: TI A+ or Pla On*“‘i . '&
The resumes of key persornel have been reviewed. Based-om this review, it is
concluded that key members of the operating staff meet the requirements of
gbo |(RG)1.8 (ANSI/ANS 3.1-1978). This satistactorily compietes confirmatory 56
'J(' of NUREG-D989; +i Raven Bard SEF - 2
/

Q.(fu On the basis of this supplemental review, the staff has dete:mined that changes

“av to W’organiution and personnel qualifications meet regulatory guidance.
Mo e
N

A ]3,; ITr'a'ining
- freasd
The Hcensee has added a jection, (13.2.1.3.1) to the FSAR which describes the
training for STAs. The asee states that this training meets the intent of ™ /.<.
MUREG=0733¢ ftem 1.A.1.17 for STA training. Although the times allocated to
various aspects of the training vary slightly from the periods delineated infw ™/I/c" >
(NUREG-O?J?Y Appendix Q, the 13%%6“‘5 program agna(r’.f. syfficient to cover all
aspects of the required training for STAs. The iseé also describes an STA
retraining program and links this totrequﬂification training program for those
SROs who are cross-trained as STAs. “0O-
B e
v The has described h4s requalification training program. This
C.\"v‘ description commits to the items delineated in 10 CFR 551 (Appendix A)and
ifn the H. R. Denton letter of March 28, 1980. The commitment to
requalification training thys meets the regulatory rejuirement of 10 CFR
” Purt 50.54 and NUREG=0737 ems I.A.2.1 and 11.B.4,
. caml”
On the basis of the review of the supplemental submittal, the staff
concludes that the applicant's train!ng commitments remain acceptable.

ey.‘\'.ﬂ‘ll
/13.4 ;eviev t
h

The organizationai changes made by the licensee have resulted in changes in the
onsite review committee, the FRC. The new composition of the FRC 1s as

Tssu®

follows:
o Assistant Plant Manager.Technical Services /Chnrmn
’ Assistant Plant Manager Maintenance and Materials
. Assistant Plant Manager - Operations, Radwaste, and Chemistry
. General Operations Supervisor
. Reactor Engineering Supervisor

Supervisor-Radiological Programs . 4
4 Y w » " oug“!nu&. hewisr Commallis §

There are also two nonvoting membersj-shase—erk the Director, Operations QA and
the Plant Services Supervisor, who acts as Secretary.

ot pad Fo Duparmsed vemsnss ) 4 @
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The committee composition appears to provide expertise or access %0 expertise
in a1l required areas. Tne quorum is established as the Chairman (or
designated alternate) ind four members, of whom no more than two are
alternates.

The review responsibilities for procedures are proposed to be that the FRC
reviews all general administrative procedures. All other procedures are
reviewed by the department responsible for their preparation (a peer review
system). Additiggally, cross-discipline reviews are done as required.
Procedures rovg 4 by either the Plant Manager orMme of his direct
assistantsy e.g., Assistant Plant Managers. This review plan concentrates the
efforts of the FRC on the broader procedures which establish programmatic

controls and allows detailed technical review by technical groups.

The makeup of the offsite committee, the Nuclear Review Board (NRB), has also
changed. NRB composition is:

Vice President, Safety and Environment Y Chairman
Vice President ~ River Bend Nuclear Group & Vice Chairman and Member
Executive Vice President J External Affaii-s,rnenber
Manager, Design Engineering, Technical Services Departmnt)l’nember
-Managery Engineering, Nuclear Fuels and Licensing 4 Member

Plant Manager,¥ Member .
Assistant Plant Manager. Operations, Radwas:e and Chemistry & Member
Hanagersounity Assurante, ¥ Member .
Managerx Administration,¥ Member
Director-Nuclear Plant Engineering,f Member
Director;Nuclur Fuels Design and Sc€ety Analysis,fnenber
Dinctoriuuclur Licensin r

This composition appears to cor a:n or to have readily available expertise in
all required areas. The quorum s the Chairman or the Vice Chairman and six
members including no more than two alternates. This means that a majority of
the NRB will be present in order to'conduct a meeting. Also, individuals with
1ine responsibility for power production are a minority on this committee.

The ISEG has been changed organizationally so that the ISEG reports to the Vice
President Safety and Environment. This appears to meet the requirements and
intent o Item 1.B.1.2. .

T™T Aet or Fiam &d’n
The staff finds that the changes in review and audit meet whe SRP 13.4 and are
acceptable. 3 A
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M Offsite Fire Department Training
- FSAR

In the SER, the staff stated that training for the fire protection staff and
for offsite fire departments was not firm and was therefore subject to
confirmatory review. thendmenW delineated how 4wetning—of the
fire prevention staff would be . The applicant's letter of

October 22, 1984 (RBG-19,245), conmitted to specific, annual training of
offsite fire departments (including basic radiation protectioﬂ. the use of
personal dosimetry, plant familfarizationJ(including fire protection systems
and hazards), and fire-fighting proceduresj(including entry and exit from the
plant, The Octobrr 22, 1984, letter also stated that these commitments would
be 1ficluded in an FSAR amendment. These changes and comritments made by the
applicant are acceptable. This resolve? confirmatory iter 58.

. 4 £
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Chairman &2’ C’\)’v'
- of the Board '
Senior Vice
President - RBNC
A
Vice President

Safety and Enviromment

B

#anager
Quality Assurance

Manager
Project Control

Vice
President - RBNG

Manager - Engineering, Plant ¢
Nuclear Fuels, Licensin Manager
Manager - Projects Manager D
Planning & Coordination Administration
(Revision 1)
Figure 13.1-F 4 _
River Bend Nuclear Group ;S

ngmnt ,tructuu

NOTES:

See Figure 13.1-3 =¢AR 2
See Figure 17.2-] rSA
See Figure 13.1-6

See Figure 13.1-2
See Figure 13.1-4
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13.3 Emergency Preparedness «

13.3.1 Background

The SER provided the staff's review and evaluation of the River Bend Station
Radiological Emergency Plan (Plan), including FSAR Amendment 11 and supplementa)
information and commitments in letters dated October 28, 1983)cnd Febru.ary 16,
1984. In ﬁrSER,éection 13.3.3, the staff concluded that the Plan will provide
an adequate planning basis for an acceptable state of onsite emergency prepared-
ness when those items requiring resolution and those items committed to bylgu— -
are satisfactorily completed.

After the SER was iscued, the :psp);éant centinued to upgrade its emergency
planning program and submﬂtedﬁ!nnhnts 13, lS)and 16 to-the-+5AR (Jur. 1984,
November 1984, and February 1985, respectively). On August 14, 1984 and
February 5, 1985, 'he applicant responded to the items identified by the staff
in the SER, and in addition furnished information that was—reguested—by the

staff aol M’u.ulu{ :

30
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The staff has completed its review and evaluation of the FSAR (thru’Amendment

16) and the applicant'c responses of August 14, 198{)and February 5, 1985. The
results of this evaluation are given in Section 13.3.2 below under the same

format used in the SER. Section 13.3.3 provides the staff's conclusions.

Ai onsite appraisal of the applicant's implementation of its emergency prepared-
/'_"7 A yrt'

ness program was conducted on December 3r14, 1984, The appraisal was conducted

in seven general areas: administration, organization, facilities and equipment,

training, procedures. coordination with oifsite support groups, and drilli, - e
N » J
ercises_and alk thr raisal results are documented 1n Inspection
- s . .\., W?n.ﬂ’?me [N n,: P (153

Report No 50-458/84- 3§,A NRC Region IV will conduct follow:gp appra1sa1(s) to

ensure tha* all identified deficiencies are corrected.

A full participation exercise of the River Bend Station Emergency Plan was
conducted at the River Bend Station site on January 16, 1985. The exercise
tested the capabilities of the appldcant's onsite and offsite emergency support
organizations to respond to a simulated accident scenario resulting 1n a ma 'or

V7,
4’1,5-" '} -
ra“ioactive release. The exercise was integrated with a test of the State of

Louisilna,r;;;:‘F:;;é;;;:48!;+!h. East Feliciana Perdsh, Pointe Coupee Remésh,

East Baton Rouge Rertsh and West Baton Rougi:fo¢4sh7¢#'n’s NRC's findings,

which are documented 1nrf;spection Report No. 50-458/85-03, dated March 19,

1985, show that the applicant dm@tnted an adequate state of onsite emer — )(

gency preparedness.
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13.3.2 Eva1uation of the Emergency (Onsite) Plan
e g & ’ 7
13.3.2.1 Assignment of Responsibility (Organizational Control) >

a9

/ ..onf_irmat-ory Item ! ol '

The letter of agreement with Our \ady of Ahe Lake Regional Medical Center, dated

”
January 27, 1983, commits to a schédule/ for comp1et1d”v-o¢ certain items before

fuel load. These items are medical jlan and procedures, emergency kit, training
i11. Ihe-metter—of Mgreement letters with

the State of Mississippi, 1111n7‘s Centmal Gulf Railroad, Stone and Webster, and

for the medical staff, and a medic

General Electric, and the co?dination of \activities with Our Lady of the Lake
Regional Medical Center are, onfimtory,\\‘s%”v‘" . ——

Evaluation ‘f’)'

s
By letter dated August 14, 1984, the applicant provided an agreement letter with
Our Lady of the Lake Regional Medical Center, dated April 9, 1984. The letter
describes: (1) the capabilities of the medical center for treating contaminated
patients from River Bend Station on a 24-hr pé:day basis.(Z) training to be pro-
vided by the applicant for M‘dical center personnel, and(3) a list of medical
and emergency equipment. Medical support 1s discussed further in Section
13.3.2.12 of this supplement.

ov1
(every.

::,.Gm

o)
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With regarc to the agreement letter with I11inofs Central Gulf Railroad (ICGR),

in its response of August 14, 1584 the applicant explained the} sufficient
track was purchased oiﬁL vhat ICGR is abandoning the track :tﬁeh traverses the
site in a northwest-southeast direction. Thus, the applicant has direct control
over access to the site via the railroad and no longer requires an agreement

letter with ICGR to provide this control.

In its February 5, 198§)response, the applicant provided letters of agreement
with Stone and Webster Engineering and General Electric Company (GE's letter,

amended December 11, 1984, confirms the agreement pending formal contract agree-

ment). -
'b“‘)

The applicagt has obtained a letter o. dagreement with the State of Mississippi
dated May 1985. The applicant advised the staff that this letter would be
appended to the Plan in the next FSAR Amendment.

The staff finds the above portions Jf the applicant's Plan adequate.

13.3.2.2 Onsite Emergency Organization

n Item ” ' S"‘“""+

me ew
(') S?m‘aﬂj Ass ‘gnn n‘crf of %ﬁ&r Assign

“Table 13.3-5 of the Plan indidytey that tﬁ;_;;ésﬁaary ass!gnunnt of the Shift

Supervisor 1s that of Technical Rdvisor, but does not state precisely what this

assignment entails.



/"“_\;.
( Evaluation ="

\ - J
¢k Information on the Shift Technical Advisor (STA) function provided by the appli-
L cant on October 28, 1983, has been incorporated into the Plan. The Plan specifies

that the STA fur~tion is a collaterally shared responsibility of the }ﬁnft‘;ﬁper-

visor and the cgptrol operations foreman (COF) as shown in Table 13 3-5 and

Figure 13. 3- The)‘ift fperﬂsor and the COF are both genior )‘eactor /erators

INF 2 who will be trained in accordance with the April 30, 1980 INPO guidance document
provided under NUREG-0737, Item I.A.1.1, "Shift Technical Advisor." The ﬁcift

m
o>
M |

‘zzperv1sor will be primarily. responsible for emergency direction and control.

The COF will be primarily responsible for technical support in plant system
engineering, repair, and corrective actions. The "1ft gd;ervisor or the COF,

and hence a qualified STA, will be in the control room at all times. In addition,

in Section 13.2.1 of the SER, the staff concluded that the training for licensed

rme
plant staff personnel le:tspaegu1atory requirements. Furthe;. the shift staffing
of the lar
¢ shown in Table 13.3-§Aconfonms to Table B-1 of NUREG-0654 (Table 2 of Supplement
3 1 to NUREG-0737). The staff finds ¢this portion of the applicant's Plan adequate.

n_Item
o> Auodas ! iy Pegu:vewert of Pezcvery Mainager and Other Fersenre!

— ———

it
-~y ' ey

Table 13.3-5 of the Plan does ﬁot‘91ve the availa

Recovery Manager cnd,othey certain,a

the onsite emergency organization.

ity requirement of the

on personnel who provide support to
13.3-5 does not 11st the individuals,
xpected to arrive on the site within 30 minutes,

by position or title, uﬁ:/;;n
of Supplement 1 to NUREG-0737).

as specified in Table B<1 of NUREG-0654 (Table



(tmy
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By letter dated August 14, 1984, the applicant provided the results of its study

of residential patterns to determine response capability as suggested in Table

B-1 of WUREG-0654, Sisad oo thase results andFm:Mnt 15 to-theFip, the

staff finds that the applicant's Plan meets the guidance criteria of Table B-l

under normal weather and traffic conditions. Under severe weather or heavy

traffic conditions, the applicant specifies that the 30-minute responders could

be available in 45 minutes. To implement the 60-minute augmentation criteria

during these conditions, all but six individuals would be available in 60 minutes.

0f these six individuals, five would be available ir 75 minutes and one, an

alternate radiation protection technician, would require about 90 minut;; ruT;Q_ .'u;

Plan indicates that the entire emergency organization, including a primarxfzgé

two alternates for each key pos‘cion, could be available within 60 minutes during

fair weather and light traffic. The staff finds this portion of the applicant's

Flan adequate.

Sperr—item >
(3) Prthar.: o ~ Altervo g{-c‘a*;- -V 1

——

the applicant,

: .
Identify the persons who will serve a:/::j,pry':;;.aiternate spokespersons for

™
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Evaluation *

S s

—

-~

AR
wiendment 15 to-the ESAR (Table 13.3-5 and Section 13.3.6.2.1) identifies the
Senior Vice President External Affairs (C3U Public Spokesperson) as the primary
spokesperson and the Administrator of Louisiana Communications as the alternate

spokesperson. The staff finds this portion of the applicant's Plan adequate.

13.3.2.3 Emergency Response Support and Resources

/ Open Iiem\.f/t :
O Dipaet of & Uy Reprsefative

Provision for the dispatch of tility representative to the local emergency
operations centers (EOCs) sh/oukr e inc d in the Plan.

- - ———
,/Evnuation ¥

-

”~

[
‘S’ Mﬂrﬂ(
‘h\endw\t 15 provides for the dispatch of a technical representative

to each of the five parish EOCs during a Site Area or General Emergency in order
to ensure continuity and coordination among the utility, State)and affected

parishes. The staff finds this portion of the applicant's Plan adequate.

(2) Review of Proposed Change A Replace the Mutual Assistance Plan

The Mutual Assistance Plan between Byl1f/States Utilities Company, Arkansas Power
and Light Company, Louisiana Power ang\Light Company, Mississippi Power and

AL

\

")
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EAL

-
-
-

Light Compan§; and Middle South Services, Inc., contzined in Appendix B to the
Plan is to be replaced by the "Nuclear Power Plant Emergency Response Voluntary
Assistance Agreement," which is advocated by the Institute for Nuclear Power
Operations (INPO). An appropriate Plan change will be made. Also, copies of
the INPO Emergency Resources Manual will be available in the Technical Support
Center and Emergency Operations Facility. The staff finds this proposed change
to the applicant's Plan adequate.

13.3.2.4 Emergency Classification System

-——'\

“Open_Item )
PR ;-.‘-‘— / L
Vdems =l ry £8°°8 e

e ———— . ——
-

Table 13.3-1 of the Plan contains an emergency actign Tevel (EAL) scheme that

approximates the recommended guidance of NUR 54, Appendix 1. The applicant
submitted a comprehensive change to Ta “.. 13.3-1 10:&‘:@1“ 11.:»4»-55&7@-
Table 13.3-1 is being reviewed, and the staff will provide i1ts conclusiont as to
aded EALs in a supplement to ‘:Mii:mt

the acceptability of the u

Eval uattbh\v)"

Sy g

Fol\o;zng discussions with the applicant in May 1984, Table 13.3-1 was revised
FS
byﬂmmm 13 and 15 to-the ESARg The staff completed its review of Table

13,3-1, Amendment 15, dated November 1984 and on February 22, lms)nqucsted

that the applicant provide additional information and clarification on certain
EALs that were previously discussed with the applicant. On March 29, 1985, the
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-

applicant préQided the additional information and clarification that was requested-

and committed to make a further minor revision to the EAL scheme in a future FSAR

amendment. The staff finds this portion of the applicant's Plan adequate.

13.3.2.5 Notification Methods and Procedures

&
Open Item

') : G 'Juxt;.‘;» RTRA ?ncz.;a'./.u'—
— “ -

Table F-1 of Appendix F to the Rlan is a 1isting of Emergency Implementing

Procedures (EIP) to be developed by the dpplicant. The applicant is required to
submit the EIPs to the stti:/gz east 180 days e the scheduled ¥ssuance

of an operating license. -

}
Evaluation

On October 3, 1984, the applicant submitted its approved EIPs for the staff's
review. The review of EIPs was conducted during the onsite appraisal of the
applicant's implementation of its emergency preparedness program on December 3-14,
1984 (see IR No. 50-458/84-35). The staff finds this portion of the applicant's
Plan adequate.
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Confmétor_y “Igen .

a.) Nohﬁng W&bm 0mm.l

By letter dated February 16, 1984, the lp;\Hcant provided additional information

~

regarding alerting and notifying those augmtation personnel assigned to GSU

corporate offices in Beaumont, Texas, during off-noml hours. An appropriate
'\ . .

plan change will be provided in an FSAR amendment. WMM )

Hoe—56R

Notification of GSU emergency organization augmentation personnel located in

1 Beaumont, Texas, is addressed 1n‘ Sectfon 13.3.2.13 of this supplement. This

* confirmatory item is considered closed.

Goen 1ten) |

(» Mert and Notification System MILTM appltcant has not submitted details

as to the design and implementation of theﬂy stem. Following the iden-
N\

tification of the selection of the fim/s em design, appropriate Plan changes

will be made.

A general description of the final system configuration, s1r¢;A&mtroI signals,
and system communications has been provided and included 1;\ Amendment 15 to.the—
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£548€ On Fegruary 5. 1985, the applicant provide! information on alert monitc;ring‘
radios to be placed in special facilities as a secordary means of notification

E'z within the 1C-miie EPZ. 'This information will be included in a future amendment
to the FSAR.

On Apri) 19, 1985, the applicant submitted an “Operational Siren Certification

Rtportl The report includes a complete system description) installation infor-

mation, means for Merting {pecin facilities, unpopulated areas, and the

transient population) a design report sumry) and a schedule for“.f.';:{‘em"o::h-

<den and testinq\"f.

The applicant informed the staff that all sirens are now installed and that the optmb'“y
*::‘t‘w: system was epesabidisy tested on May 29, 1985. The results of this test

will be furnished to NRC Region IV. The applicant plans to submit a full report

amd mo+ u;hou "3""‘

A on the total (ANS)'In accordance with the FEMA 43 procedure in the near future.
L] A

NRC Regfon IV has fdentified the installation and operability testing of the ANS

as an item to be completed &a fuel load. Accordingly, Region IV will pro-

vide confirmation in an 1nsp¢ct°$n report that the ANS has been installed and
9!5

operability tested. Lnn-u-its review of the Plan and the applicant's

submittal of April 19, 1985, the staff finds this portion of the applicant's

Plan adequate. This 1tem s closed.
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(A

It is not clear that the acdministrative capability gxists for offsite authorities
to alert the public and provide protective fs;ion/recommendat1ons (within the
notification criteria of 10 CFR 5C, Appendix E, Section IV.D.3) for rapidly
developing emergency situations witﬁ/:ﬁe potential for offsite releases especially

during off-normal hours.

( Evaluation })

FSAR :
Ahnendnnt 15 $othe-FSAR provided additional information on the administrative

capability of local authorities to promptly alert the public. A dedicated tele-
phone system permits p.l::pr‘:r:ov;?el‘xmotify the five parishes and State
agencies sim]taneously. on a 24-hr/nr day basis, of any emergency classifica-
tion and recommended protective actions for the wbiic.m. 418:
reaching a decision to implement a protective response, each Parish Police Jury
President, through the Civil Defensa Director, will first ensure that an Emergency
Broadcast System message coordinated with other parishes is ready to be broadcast.
Control consoles in each of the five parish EOCs allow activation of sirens and
alert monitoring radios in each respective parish. Each of the five parishes

has an emergency plan compatible with the State of Louisiana emergency plan which
will be exercised periodically. Training will be provided on the offsite plans.
The EAL configuration in Table 13.3-1 of the Plan provides the utility interface
with State and local officials for offsite response under the four emergency

classifications. On an annual basis, State and local authorities will review
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their 1nterf§Ee with the applicant vith regard to offsite response necessary
(under the four emergency classes as shown in the EAL scheme in Table 13,3-1)
for the protect1ve action decis1on/{n~uk1ng process. The protective action
decisionkking process (onsite and offsite) utilizes plant status, core/con-
tainment conditions, offsite monitoring results, EPA protective action guides,
protective action sections (sub{;reas of the 10-mile EPZ), EAL /able. and
evacuation time estimates in the Plan. The staff finds this portion of the

applicant's Plan adequate.

13.3.2.6 Communicationrs ‘ _ A

] . . - - - o - -
~—— .

(1) Teshng the Health Physics
By l:t—t—er dated February 16, 19 the applicant copmitted to provide for testing ,
m of the HPN and ENS on a monthly basis. ,un{r::e Plan change will be pro-

vided in an FSAR amendment. This matter is ¢ firmatory, and the staff will
N

Network and the E mericnﬂoﬁﬁ‘uﬂon S:Lshm

provide 1ts conclusions as to the acgeptability of this specific matter in a ?
supplement to this report.

Evaluation
] ‘/

Section 13.3.7.3.2.3 of the Phn has been revised to include tcsting of the-w»-)

VALY A a4

and MW bctwun the control room, TSC, EOF, NRC Headquarters,
’r
and NRC Region IV on a monthly basis. The staff finds this portion of the appli-

cant's Plan adequate.
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13.3.2.7 Public Information

Open Lsef

C) Enefluﬂu%rmh Brechune

. Qi) Gamiig
In response to the staff, the applicant stated that the publichinformation bro-

chure is under development, and a t)yil1'6¢ submitted for staff review in

early 1984, Following the submissfon of the_public information brochure, the

. N
staff will provide its conclusions in a supplement to this report. -

[ -

The staff has received a copy of the final public emergency information brochure.
The brochure contains the information specified in the guidance criteria of
NUREG-0654. FEMA will provide an evaluation of the brochure in the process of
its review of offsite plans. The staff finds this portion of the applicant's
Plan adequate.

13.3.2.8 Emergency Facilities and Equipment

Conf1rma

¢ Tatevim Facilities

The staff requires additional Yoformation on which portions/features of the Emer-
gency Response Facilities (ERFs) ( ctFngibin Section 13.3.6 of the Plan)
will be provided as 1nt¢r1n/}ac1ii;1cs‘ind those which will not be completed

-
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mons”

_Open H&n ,

ruary 16, 1984, the applicant committed

until Februa;y 1986, By letter dated

to submit a new appendix to Fsegrsoctféﬁ 13.

that describes the capabilities of
- ~

the interim facilities.

Evﬂgﬂn

In Tieu of submitting a new appendix to the Plan, the applicant changed Section
13.3.6 identifying those automated, diagnostic functions in the TSC and EOF
which may not be fully functional until February 1986. Table 13.3-16 to the
Plan specifies the primary and bacf’;p (secondary) systems for the emergency
response information system (SPDS), digital radiation monitoring system -
automated dose assessment system (MIDAS), and the meteorological information
system. The applicant specifies that the secondary systems are provided so that
the ERFs can effectively support an emergency. The ERFs were reviewed during
the onsite appraisal in December 1984, and were utilized during the full parti-
cipation emergency preparedness exercise on January 16, 1985. The staff finds
this portion of the applicant's Plan adequate and:£=:§7‘:n an interim basis,
the ERFs are ca;eple of supporting an emergency response effort in the event of
an emergency at gg’ btAs indicted in the SER, the staff will conduct a post-
implementation appraisal of the ERFs in accordance with Supplement 1 to
NUREG-0737 on a schedule to be develcped between the applicant and the‘:ﬁaf"

(2) Hcftofo_l_liu.‘ Mnif"‘w‘lfo ram

The meteorological monitoring program, as presented in the Plan, and the proce-
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Evaluatitn .

The staff has reviewed the meteorological monitoring program presented in
Sections 13.3.5.2 and 13.3.6.3 and Table 13.3-8 of the Plan and has conducted
an onsite appraisal of ﬁ?iuplmntation.mwm-
program- The staff's evaluation of the adequacy of the applicant's emergency
response meterological monitoring program, as presented in the Plan, and the
implementation of the program is provided 1qjlnspection Report No. 458/85-05.
The staff considers this alanniag item closed.

Confirma

(3 Lists of Medical and Rodioloaical Equimment and Supp lies .

/‘
Appendix E of the Plan 1ndicozes—xh4£\:;f’113£§,nifﬁedical and radiological

equipment and supplies located at West illi;::a Parish Hospital and Our Lady

- g

~
of the Lake Regional Medical Center will be

Evaluatiom” "
medicod amd radielegiad

|

\
luded at a later date.

|

|

|

l
Appendix E to the Plan has been revised and now provides a 1ist o;‘ equipment : |
and supplies to be stored and used at . The staff finds this

portion of the applicant's Plan adequate.

West Feliciana for ish “ospzf\-g and

Qur Lody of th Lake Reiona edinl "
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13.3.2.9 Accident Assessment 9

0 'en m
¢.) Dose Assenment Neﬂ'odofo_g_g

Methods and techniques have been established for determining the source term of

radioactive material within plant systems, 1nc!ud1ng the relationship between
high-range containment monitors and radioactive material available for release.
The staff is reviewing this information and will provide its conclusions

regarding the dose assessment methodology in a supplement to this report.

Eva1ua;§§n

Three methods for assessing the potential and actual consequences of a release

——

of airborne radicactivity are described in the Plan. These consist of a
computerized dose assessment method, which 1s the primary method, and two
backup hand calculational dose assessment methods.

The computerized system, termed the Online Dose Assessment System (ODAS))
recefves effluent monitor data from the radiation data processing subsystem,
meteorological information from the onsite meteorological tower, and isotopic
composition data from multichannel analyzer input. These data are used for
accident assessment and dose projection calculations using a model which con-

forms to the Class A model described in Appendix 2 of NUREG-0654, Revision 1.

G isron
The model uses a blend of equations from NRC Rnguloievy-£;4dos 1'11£(<F"A {)

Hy
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'.. . v‘oﬁ -
and 1.14§‘(Bev; 9} The ODAS can compute and plot contour lines of equal disper-
sion or dose on a site map based on the last 10-minute average of meteorological
data recorded. Several alternative approaches are available to input release

rates, isotopic data and meteorclogical data.

An alternative manual calculation procedure is provided, via EIP-2-024, using

a programned electronic calculator with a printer. If both computer and cal-

culator are not available, a third, totally manual method is provided in EPIP-

2-024 to calculate doses. The last method uses information from EPA's Manual

of Protective Action Guides to convert concentrations of radionuclide to dose

rate. The%"'f‘h."ds described by t:e applicant can estimate doses to the relevant
can be eshmated

target organs of individuals in the vicinity of the sitec The Plan also includes

a manual procedure to assess the possible impact of a potential release to the

liquid pathway (i.e., the Mississippi River). The applicant's dose assessment

methods provide an adequate planning basis for emergency preparedness purposes.

Accident conditions of radiation lewels in containment will be indicated by high
range containment area monitors. Radioactive material available for release

from the containment can be estimated using the readout from these monitors in
conjunction with the graphs in Figures 13.3-25 and 13.3-26 of the Plan, relating
area monitor reading in containment versus time for the following accident situa-
tion radicactive releases: loq;Z%-coaz gap activity, 1 azscoot coolant activity,
and 1, lqilnd lOO,‘Zreent fuel inventory. Information from the h!qh;range con-
tainment monitors 1s included in offsite dose assessment and 1s also incorporated

in the EAL scheme for classifying Site Area and General Emergencies.
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The staff finds this portion of the applicant's Plan adequate.

Confirmator

(2) WWL&M‘?{;M awd Muib.‘nl

By letter dated October 28, 1983, the applicant cngﬂtted to include adminis-

trative procedures for 1np1;;;. onsig:: and offsite fadiological sampling and
monitoring in procedure 1-EIP-17, Rad!atfohiﬁrotection procedures will outline
the specifics in performing the samb{;ng and monitoring. This matter is
confirmatory, and the staff Qi\l provide 1ts\zsic%usions in a supplement to

~

this report after the applicant submits 1-EIP-17.

Eva1ua;ég£

On October 3, 1984, the applicant submitted approved EIPs to the staff, EIP-2-
013 and EIP-2-014 provide instructions to the monitoring teams for onsite and
offsite radiological monitoring, respectively. These EIPs will be reviewed
during the health physics preoperatjonal inspection program. The staff finds
this portion of the applicant's Plan adequate.

Confirmagary laef”

LS) Dit00ﬁ°" and Mus«menﬁ of thiOderhi " L\'q'u.'g g“!uon"s

By letter dated February 16, IQBX\\fhe applicant sugnitte& a proposed change
to,Section 13.3.3.2.2 Mthﬁ\proy additional information on the
=

N
detection and measurement of radfoactivity in 1iquid effluents. The applicant

also specified that EIPs prov16: the calculational method for rapidly assessing

4
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the offsite dose consequences resulting from radiation Jevels in the cooling

tower blowdown and liquid radwaste efflgsglﬂ ~This matter is confirmatory, and

the staff will provide its conclusions in a supple to this report.

Evaluat}gﬁ

Section 13.3.3.2.2 of the Plan has been revised and now provides a general
description of the applicant's methods for handling potential releases via the
cooling tower blowdown and liquid radwaste effluent lines. These lines have
radiation monitors that detect the radiation level in the blowdown to the
Hississ1pp1 River and will alarm in the control room for any level above pre-
established setpoints. EIP-2-024, “Offsite Dose Calculation-Manual Method,"
provides a method for projecting doses resulting from liquid releases. The
EIPs will be reviewed during the health physics preoperational inspection
program. The staff finds this portion of the applicant's Plan adequate.

13.3.2.10 Protective Response .
Confirmatory—t¥em "

) t&gu\uad lﬂeﬂﬂnl‘Of“trnuuda$ﬂih1_

By letter dated February 16,

984, the applicant provided additional information

on a manual method of accountabd ty://fg,appropriato Plan change will be provided

in an FSAR amendment. This matter confirmatory, and the staff will provide its

conclusions in a supplglnnf‘to this repo
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Evaluatjom” °

Section 13.3.4.2.2.8 of the Plan has been revised to include a description of a
manual badge exchange system that will be used to perform accountability in the
event the security access control system is inoperative. The staff finds this

portion of the applicant's Plan adequate.

- 3
(2) fassiFcahon of imw‘, amd Protective Achom Rocommendatons

The applicant should use the guidance of IE Information Notice 83-28, "Criteria

for Protective Action Recommendations for Gcnef:lf§l!f§;;cies‘ (dated May 4,
1983), in upgrading EALs and estab1i§§igg$:195'for classification of emer-
gencies and protective action recopmendatens. (The information notice pro-

vides a f1o§ﬂzhart depicting tﬁe classification and protective action recom-

mendation scheme described in Appendix 1 of NUREG-0654.)

Evﬂu“&" .

The applicant has incorporated the guidance of Appendix 1 of NUREG-0654 into

Table 13.3-1 (EAL scheme) of the Plan and EIP-2-007, *Protective Action Recommen-
dation Guidelines." The staff finds this portion of the applicant's Plan
adequate.
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(3\@‘»5“‘, fr All Onite Idin‘du-fs 0!

5.4.1.1.3.4 3? the Plan consistent with

the Plan
garding the capability to account for all

The applicant must make Section™3.3.
NUREG-0654 and Section 13'3"'2°g;9g

persons onsite within 30 minGtes from the sgart of an emergency.
<

Evalyat +9F

Section 13.3.5.4.1.1.3.4 of the Plan has been revised to specify accountability

of all onsite individuals within 30 minutes of the declaration of a Site Area or
Genera! Emergency. In add1t16n. should the Entrgcncy Director determine that a
protectcd;area evacuation is required for other classes of emergency, the account-
ability will be accomplished within 30 minutes of the evacuation order. The staff
finds this portion of the applicant's Pian adequate.

13.3.2.11 Radiological Exposure Control

-

(oo

(\) Efposure Limits for Medical L‘_!!..'

The applicant must provide mrw«un guidelines for persons providing

medical treatment, //
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In correspondence dated February 5, 1985, the applicant specified that exposure
1imits for ambulance drivers are in accordance with the Louisiana Radiation
Regulations and by FSAR Amendment 16 revised the Plan accordingly. The staff

finds this portion of the applicant's Plan adequate.

13.3.2.12 Medical and Public Health Support ) .

Spen L™ e eaa e
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By letter dated Februgry 16, 1984, the applicant stated that the River Bend

medical assistance plan (MAP) and the DecontamialfT;;'and Treatment of the
Radicactivity Contaminated Pa;::;;\llnulﬂ'a? West Feliciana Parish Hospital
outline the hospital's capab1lﬁtT;; and wil in\grovided for staff review.
The staff will provide 1t;’;onclusions on the acceptability of the MAP in a

<
supplement to this report.

Ev on

By letter dated August 14, 1984, the applicant submitted the emergency medical
assistance plan (EMAP) and the Decontamination and Treatment of the Radioactivity

o
Contaminated Patient Manual lur;st Feliciana Parish Hospital and Our Lady of

the Lake Regional Medical Center. The submittal contains a description of the
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hospitals' cfbabilities and agreement letters between Our Lady of the Lake
Regional Medical Center, Jackson Rescue Unit, West Feliciana Parish Hospital,
and Radiation Management Corporation (RMC) and GSU. The submittal alsc includes
agreement letters between RMC and the Hospital of the University of Pennsylvania
and Northwestern Memorial Hospital. a%&nan 15 th applicant
incorporated the EMAP into the Plan by reference. Appendix C to the Plan lists
the EMAP as a supporting emergency plan. Controlled copies of the supporting
emergency plans are maintained in the TSC and EOF. The staff finds this portion
of the applicant's Plan adequate.

7 LR A

By letter dated February 14, m the applicant commttted to provide agreement
P
letters for ambulance service with West Felicfana Parish Hospital and the Jackson
~
Rescue Unit in an FSAR amendment. This matter s confirmatory, and the staff

will provide 1ts conclusions in a supplement to the SER.

Sveiration-e.

shP
A Amendment 13 to-tme~RSAR provided letters of agreement with the Jackson Rescue

Unit and West Feliciana Parish Hospital. The staff finds this portion of the

applicant's Plan adequate.
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13.3.2.13AReEovery and Reentry "lanning and Postaccident Operations

) " .0 £ 4

Before the staff can reach a conc on, t!:/ggplicnnt must establish and submit
for staff review a corporate plan and/or edure that will ensure the necessary
coordination and 1n:¢ffif;’:::; site, local, an;\g?ifi‘chns and procedures.

—

Svatvettor—

By letter dated August 14, 1984, the applicant furnished additional information
on the rtiationship between the River Bend Nuclear Group (RBNG) and GSU's head-
quarters. The applicant specifies that GSU headquarters does not provide support
as previously detailed in FSAR Section 13.3.4.3.1 and Figure 13.3-11. The Plan
has been revised to show that the RBNG is organized to support emergencies and
provide long-range support during the recovery phase. Interface may be required
between the Recovery Manager (Senior Vice Prcs1dcnt:iiﬂc). and GSU's Chief
Executive Officer for authorization of funds above the Recovery Manager's autho-

rized level. However, according to the Plan, GSU's Approvals and Authorization

Procedures are in place to support this interface. The GSU Treasurer and Controller

will u,IMnut;'ntc funds required by RBNG during the emergency and recovery pmsf.
In addition, the Licensing Support Coordinator (Beaumont, Texas) previously
referenced in FSAR Table 13.3-5 15 within the Rtver—Send-tuelessgroup TRENG)
but 1s no longer a member of the emergency organization. The Joint Information
Center (JIC) 1s operated under the direction of the JIC Director. The primary
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saokesperson'uithin the emergency organiza:ion is the Vice Prosidensktxtornal
Affairs located in Beaumont, Texas. However, the Administrator of Louisiana

Communications (JIC Director) is located in Baton Rouge and will serve as the
}a
alternate spokesperson until r'lievcd by the primary spokesperson. Primary and
r

back-up communications exist between ans and the GSU corporate office. EIP 2-006
provides for notification of the JIC Director by a pager system at the Notification

of Unusual Event level.

An Emergency Communications Staff Activation and Functions Procedure (EIP-2-023)
describes the functions of the GSU primary spokesperson and his alternate when
interfacing with RBNG, locat'lnd State public information personne! and the media.

To ensure that the necessary coordination and interface exists among RBNG, local,

-

]
and State plans and procedures, the Recovery Manager will administrate appropriate

emergency implementing procedures with offsite authorities.

The staff finds this portion of the applicant's Plan adequate.

E ..
13.3.2.16, Responsibility for the Planning Effort: Development, Periodic

Review, and Distribution of Emergency Plans

—
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Appendix F‘contains a listing of

The applicant has agreed to include s-reference between the Plan and |
EIPs when all the procedures a
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Revised Table F-2 of Appendix F to the Plan includes a cross-reference between
the EIPs and the section of the Plan that is implemented by each EIP. The staff
finds this portion of the applicant's Plan adequate.

« N\

13.3.3 * Conclusions

-\

O

On the basis of the staff's review of the applicant's Plan, the staff concludes
that the state of onsite emergency preparedness provides reasonable assurance
that adequate protective measures can and will be taken in the event of a radio-

logical cﬁnrgoncy during operation up to 5% of rated power.

The staff's conclusions with regard to offsite emergency plans and preparedness

[
will be provided in a futun#upplmnt to 33......."' support of fun;ponr
operations.



15 TRANSIENT AND ACCIDENT ANALYSIS

159 TMI Action Plan Reguirements

15.9.3 1Item Il K.1 IE Bulletins on Measures To Mitigate Small-Break LOCAs and
Loss-of-Feedwater Accidents

Item I1.K 1.5 Assurance of Proper Engineered Safety Features Functioning

ConﬂmotoryL’:‘GZ required NRC Regfon IV to verify that procedures satisfied
the requirements of IE Bulletin 79-08, Item 6. The staff of Region IV has
determined by inspection that the applicant has fssued appropriate procedures
to meet the aforestated ftem. This will be documented in NRC Inspection
Report 50-458/85-49 '

# Issue
This completes regional action on Confirmatory deem 62

15.9.4 ltem [I X.3 Final Recommendations of Bulletins and Orders Task Force

“n "I!“ ”!"3'!“5‘”5 EI'S!'H‘Q“I To Show ngl!gns! With 10 CFR 50 46
Plant-Specific LOCA Analysis

o

The staff's SER (Sections 6 3.3.3 and 15.9.4) reported the results of a lead
plant LOCA analysis that was stated by the applicant to be representative of
River Bend. The SER also noted that the app)icant had committed to supply &
plant=specific LOCA analysis for River Bend before fuel loading.

The applicant provided the LOCA analysis specific for River Bend in FSAR

Amendment 15, dated November 1984, The plant-specific LOCA analysis inc)uded
& spectrum of large and smal) pipe breaks and indicated that the most Timiting

07/12/8% 15-1 RIVER BEND SSER 2 SEC 1S



break is a design-basis break in a recirculation suction pipe. As for the
lead plant, an assumed failure of the low=pressure coolant injection (LPCI)
diese] generator, coincident with the break, resulted in the worst single
failure condition. The plant-specific results demonstrate compliance with the
requirements of 10 CFR 50.46. (See revised Table 6.2.)

From 1ts review, the staff concludes that the plant-specific LOCA analyses for
River Bend are acceptable. This issue is closed.
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18 HUMAN FACTORS ENGINEERING

The staff evaluation of the organization, process, and results of the River Bend
detailed control room design review (DCROR) contains the following elements,
consistent with Section 18.1 and its Appendix A to Section 18.1 of the Standard
Review Plan (NUREG-0800):

(1) an evaluation of the DCROR Program Plan submitted by the applicant
(2) an onsite in-progress audit of the DCROR conducted July 24-27, 1984
(3) an evaluation of the applicant's DCROR Summary Report

(4) a preimplementation audit meeting with the applicant's DCROR team leader
and human factors contractor, January 23, 1985

(5) review of a letter dated January 23, 1985, providing supplemental informa-
tion to clarify the applicant's DCROR Summary Report

The staff was assisted in ftems 1-3 above by consultants from Lawrence Livermore
National Laboratory (LLNL). Appended to this SER supplement is the Technical
Evaluation Report (TER) prepared by LLNL (Appens‘« J). Except as noted, the
staff concurs with the evaluation, conclusfons, and recommendations contained
in the LLNL report. The following summarizes the staff's evaluation findings
regarding the required elements of the River Bend DCROR.

18.1 Muman Factors Engineering Tean

The applicant has established and uti)ized a qualified multidiscip)inary team

to conduct the detalled control room design review (DCROR). The concern raised
(see Appendix J) that the applicant's Summary Report indicates a significant
reduction in the participation of human factors specialists during the final
implementation and verification of control room design changes has been acceptably
addressed by the applicant in a letter dated January 23, 1985 The continued
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application of appropriate human factors expertise through the completion of
DCROR activities should be confirmed by the applicant in his scheduled supp lement
to the DCROR Summary Report.

18.2/18.3 System and Task Analysis

The methodology described in the GSU Summary Report and discussed in depth at

the DCROR in-progress audit provides an acceptable means to fulfil) the function
and task analysis requirements of the DCRDR. The information provided in the
Summary Report, however, is insufficient to allow the staff or its consultants

to determine if discrete operator tasks, decisions and actions associated with
each task, and information and contro) requirements for successfu' task perfor-
mance have been identified and analyzed to an acceptable leve)! of detail. The
staff met with the applicant's DCROR team leader and human factors consultants

on January 23, 1985 to determine if these processes have been adequately performed
and documented. The staff audited the DCROR task analysis documentation for
selected emergency scenarfos. The sample audited revealed that the applicant

has identified the discrete tasks, decisions, and actions operators need to
undertake in order to carry out emergency actions. Review of the documented
information and control capability requirements for task performance, however,
indicates that the applicant applied a broader definition of "requirements"

than the staff had anticipated. As a result, the information and control require-
ments include more than the minimum requirements for completing the task. Because
of this, the subsequent comparison of information and control requirements with
the controls and displays fn the exTsting control room appears, as currently
documented, indicate more discrepancies than the applicant has reported.

On the basis of the explanation of the verification of availability and suit-
ability of displays and controls which was provided at the audit meeting, the
staff believes that the process employed was adequate and identified human
engineering discrepancies (MEDs) correctly. In order to confirm this, the appli-
cant should provide written documentation for at least one emergency sequence
which unequivocally cemonstrates how it was determined that the fnventoried
displays and controls provided the necessary information and control capability
This information may be provided in the scheduled supplement to the DCROR Summary

Report

07/12/8% 18-2 RIVER BEND SSER 2 SEC 18



18.4 The Main Control Room

18.4.1 Control Room Inventory

Although the control room inventory compiled by the applicant does not conform
precisely to that recommended by the staff, the approach used is satisfactory.
The documentation required to confirm the acceptability of the task analysis

(see preceding paragraph) will also serve to confirm that the control room inven-
tory function has been met.

18.4.2 Control Room Survey

With the exception of items which have not been completed because of the construc~
tion status of the plant, the control room survey conducted as part of the DCRDR
meets the requirements of Supplement 1 to NUREG-0737. Control room survey items
which must be completed before fuel load include: 1lighting; heating, ventilation,
and air conditioning (MVAC); nofse levels; communications; and the avallability
of procedures and adequate protective clothing. The applicant has committed to
evaluate these ftems and report the results to NRC in a supplement to the DCROR
Summary Report before fuel load. This is acceptable to the staff if the supple-
ment also provides resolutions and an acceptable implementation schedule for

any HEDs identified and assessed as significant.

18.4.3 Assessment of MEDs
The method applied by the applicant to assess the significance of MEDs satisfies
the requirements of Supplement 1 to NUREG-0737.

18.4.4 Selection of Design Improvements

The applicant's approach to selecting design improvements which will correct
significant HEDs 1s potentially acceptable for meeting the DCROR requirements.
However, on the basis of a review of the priority 1 and 2 discrepancy records

in Section 7 of the applicant's Summary Report, the appropriateness of the
proposed resclution of numerous MEDs fs uncertain and/or unacceptable to the
staff. The MEDs for which further information and/or additional action is needed
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are specified in Appendices A and B of the technical evaluation report (TER)
that appears in this supplement as Appendix J. These HEDs fall into several
categories which will require the applicant to take different degrees of action
in order to resolve the HEDs to NRC's satisfaction. Many HEDs in question will
require only a firmer commitment to implement a specific resolution consistent
with good human engineering practices. In his letter of January 23, 1985, the
applicant provided a generic commitment to develop and apply appropriate conven-
tions and to implement certain displays associated with the safety parameter
display system (SPDS) before fuel load. This commitment should be made specific
to the HEDs identified in the appendices to the TER. Other HEDs with which the
staff has concern will require either additional, more detailed justification
for the proposed resolution or modification to the pf%poscd resolution. For
those HEDs which the TER recommends implementing before fuel load rather than
before exceeding 5% power, the applicant should either modify its implementation
schedule accordingly or provide justification for delaying implementation. 0f
particular concern to the staff fs the possibility that, as now scheduled, some
modifications may interfere with initial reactor startup operations.

The applicant should include the resolutions to the referenced MEDs in his sched-
uled supplement to the DCROR Summary Report.

18.4.5 Verification of Design Improvements

The staff generally agrees with the recommendations in the appended TER (Appen-
dix J) regarding verification that design improvements provide the necessary
corrections and do not introduce new MEDs. The staff only requires, however,
that the applicant confirm that modifications to the control room have been or,
in the case of modifications not yet implemented, will be verified to ensure that
the desired correction has been cbtained without introducing new MEDs.

18.4.6 Coordination of DCRUR With Other Activities
Although the enclosed TER (Appendix J) notes some deficiencies in the documen-
tation of the coordination and integration of the DCROR with other Supp lement |

to NUREG-0737 activities, the staff does not require additional documentation
at this time. The staff may, however, require additional information about the
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integration of the River Bend SPDS into the control room during its review and
audit of the SPDS.

Conclusions

The staff concludes that, with the exception of the issues identified below,
the applicant meets the relevant requirements of Supplement 1 to NUREG-0737 for
conducting a detailed control room design review. The applicant should provide
for staff review information that will:

(1)

(2)

(3)

(4)

(%)

Confirm the continued participation of human factors specialists in remaining
DCROR activities.

Document the adequacy of the DCROR task analysis.

Confirm that the remaining control room survey items have been completed
and.provide acceptable resolutions and implementation schedules for any
significant HEDs identified.

Respond to the specific concerns regarding resolution of the HEDs identified
in Appendices A and B to the technical evaluation report appended to this
supplement (Appendix J).

Confirm that all control room modifications resulting from the DCRDR have
been verified to ensure they d?ovido the expected correction and do not
introduce new MEDs.

This information should be included in the supplement to the applicant's Summary
Report to be provided before fuel load.

07/12/85 18-5 RIVER BEND SSER 2 SEC 18



Table 1.5 Listing of license conditions

Issue Status SER Section(s)
(1) 011 and gas exploration Removed (SSER 2) 2.2.2
(2) Turbine system maintenance program 395.3.3.3%
(3) Fuel reod internal pressure Removed (SSER 1) 4211
(4) Inadequate core cooling 447
(TMI Item I1.F.2)
(5) ESF reset control Included in Confirm-
atory Issue (29¥™
(SSER 1)
(6) Post-accident capability 10.4.6
(TMI Item 11.B.3)
(7) Solid waste process contro) program 11.4.2
(8) Partial feedwater heating 15.1
" 4 : -
¢ new relun V)

River Bend SSER 1
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