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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 supplement reports the status of certain
items that had not been resolved at the time of publication of 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 the wells or pipelines on the River Bend
Station. Therefore, # License Condition 1 is no longer required.

,

.

2.3 Meteorology
~

.

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 Geoloay, Seismology, and Geotechnical Engineerina

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
'

,

j approximately 30-ft below Unit 1 plant grade (el 94 ft) and covers a hori-
j 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
j and has proposed to construct a bers around the Unit 2 excavation pit (letters,

April 10, June 22, and August 9,1984) to control the surface runoff. The

i hydrological aspects of this problem are evaluated in Section 2.4 of SSER 1.
j 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
.;

-

<

j Stability of Unit 2 Excavation Slopes
.

!

I 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

5 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 horizontal 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-
i

ity for both the cut and fill slopes is presented in letters dated April 10 and!

| June 22, 1984.
i

4

A letter dated June 22, 1984 presents the applicant's evaluation of the level

| of water that would collect in the Unit 2 excavation for various design-basis
f events. These water levels are shown in Table 2.1 of this supplement and were
| conservatively considered in the completed slope stability studies.
|

:
! 07/12/85 2-2 RIVER BENO SSER 2 SEC 2
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Normal groundwater level at the site is at el 57.0 ft. Because the level of I

|the water collected in Unit 2 excavation is higher (see Table 2.1) than t'he |

groundwater level at the site, water seeps into the slope. For analysis - '
4

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,

listed in Table 2.1, the safe shutdown earthquake (SSE) with a 25 year rainfall
was the most severe loading condition for slope stability as discussed below.

t

i

In the stability analysis of the cut slope (FSAR Fig. 2.5-72b), the applicant
has considered the effects of both the bers 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

) potential' 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 soil stratigraphy that consists of localized loose
j sand layers, a sliding-wedge method of stability analysis was performed for

the first failure mode. The pseudostatic approach was used to consider the-

i 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
j 59 ft (letter, June 22,1984). Although this layer as a whole was considered
! to be nonliqueffable (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
I 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

07/12/85 2-3 RIVER BENO SSER 2 SEC-2
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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. '

-

1

{

The shallow slip circle failure of the cut s1cpes 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 app 11-
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 backfill 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 slopes 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 sd item in the Unit 2 excavation that would affect the

' safety of Unit 1. The applicant has committed to maintain the bara to fulfill
its 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

07/12/85 2-4 RIVER BEND SSER 2 SEC 2
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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 bas'is 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 I 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, rurts past the Unit 1 standby service water tower, and

terminates near the Unit 2 fuel building. The G-tunnel is a reinforced con-
cretebod-typestructurethatwasoriginallyintendedtobecompletelyburied
underground. However, it was decided to cancel Unit 2 and not to backfill the
excavation pit above el 166 ft. Therefore, the G-tunnel 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-tunnel results from the applicant's decision not to completely backfill
around it. Thus, the applicant has performed a stability analysis of the
G-tunnel using the following assump,tions:;

(1) The driving forces for the sliding and overturning analyses include the;

dynamic soil and water pressures in addition to the earthquake-induced |

inertia forces of the structure.

! (2) The resisting forces are: (a) the base friction, wall friction, and soil
pressures, where appropriate, in the case of sliding, and (b) the dead
weight of the structure and soil pressures, where appropriate, in the
case of overturning.

,

!
,
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Figure 2.1 Location of G-tunnel (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 fac3 ors of safety for Unit 2 excavation slopes *

Caseanajyzed Static OBE SSE

1. North, west, and south slopes - cut
slopes

.

Deep-seated wedge sliding failure ? ? 1.30**(west slope only)

Shallow slip circle failure 1.75 1.50 1.33**
2. East slope - fill slope

Shallow slip circle failure ' 1.51 1.21 1.19T

* Letter from applicant, June 22, 1984.

** Deep-seated sliding failure mode was considered only for SSE since that
...alone 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 infinits 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 Dynamic 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

Cmodes analysis for pipe breaks. In Amendments 15, 16,and 17 to Appendix 3C.2
of the FSAR, the applicant has provided the results of its failure mode analysis.
Appendix 3C.2 provides a disc,ussion 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 ~I'
been acceptably resolved. ,

,

3.9 Mechanical Systems and Components

:

3.9.2 Dynamic Testing and Analysis of Systems, Components, and Equipment
s.9.1.4 Dynamic S stem Analysis oF Reasier hierm& Umte fauurd CondiWmsy

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 combination's and
stresslimitsofASMECodeClass1,2,and3 components,componentsupports/
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 Supportsj

i
4

I The staff identified a confirmatory item in Section 3.9.3.3 of the River Bend
i SER regarding the justification for the applicant's position classifying

restraint of piping thermal s'pansion and relative building displacementx

; stresses ,as secondary stresses for pipe supports. The applicant provided its
response'in a letter dated December 21, 1984.

i
I

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
j 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 N8 of Section 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-
I 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
j 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 ext:lu-
sively for support design with the exception of component standard supports.'4

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
specification must be designed so that stresses which result from all sources J

are at least within specified allowable values. Unless those loads are evalu-'

! ated, or their effects are othemise 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. ,

i

Subsection NF in the 1973 version of the AISC Code, and in all later editions !

fincluding the current edition, does not require the evaluation of stresses a-

that result from the restraint of thermal expansion of the support itself.
The staff has accepted this provision, requiring an evaluation only in those4

unusual cases where long-constrained support lengths subject to large temperature C

changes might collapse or othemise 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

j of thermal expansion and related seismic building displacement stresses as
primary stresses on existing pipe support designs.'

07/12/85 3-3 RIVER BEND SSER 2 SEC 3 |'

l

. . . _ . . - - .. . - - - - - -. . -- - . - - _ -



. .

The applicant selected 250 pipe supports from eight Category I piping systems.
These eight piping systems were selected because of their high operating - f
temperatures and seismic building displacements. The pipe sizes varied be.tw6en
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 resquired. 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

,

ites 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 tsalves 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 IST program.
A preliminary review was completed and it was found that it is impractical
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 Editioni

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 -

| license 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 3.108, 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 equipment to develop a basis for the judgment of the completeness 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 (GOC) 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

i

The SQRT has reviewed the equipment seismic and dynamic qualification infor- f
nation contained in FSAR Sections 3.7.3A, 3.7.38, 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-
itive sample of safety-related electrical and mechanical equipment as well as

'

instrumentation, included in both nuclear steam supply system (NSSS) and -

balance of plant (BOP) scopes, was selected for the audit. Table 3.1 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
i qualification documents, and responses provided by the applicant to SQRT's
; questions,during the audit, the applicant's seismic and dynamic qualifjcation

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 GDC 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:
i

(1) Each equipment qualification document package contained summary statements
I 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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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.

(2) Where 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.

(3) In many cases, the equipment qualification report identified parts with a
limited 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.

'

(4) Somei pieces of equipment were incorrectly or improperly insta11ed. Thei

applicant is to develop a procedure to check proper mounting of all safety-
related equipment consistent with the qualification mounting configuration.

(5) 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

j returned to the qualified stat,us.

(6) Upon completion of as-built piping analysis for all pipe-mounted safety-
,

j related equipment, the applicant must confirm that the g-values used for ..

qualification of these equipment were not lower than the g-values obtained i

| from the as-built piping analysis. )

(7) The qualification of those pieces of equipment which were originally'

qualified to meet IEEE Std 344-1971, should be identified and upgraded to,

meet the requirements of IEEE Std. 344-1975, as applicable.

j (8) Upon completion of the on going qualification process, the applicant must
confirm that all safety-related equipment has been qualified.i
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'3.10.2 Pump and Valve Operability
,

3.10.2.1 Introduction e

To ensure that an applicant has developed and implemented a program egarding
the operability qualification of safety-related pumps and valves, the staff -

performs a two-step audit. Thefirststep'isareviewofFSARSection3.9.$2
for the description of the applicant's pump and valve operability assurance s

program. The information provided in the FSAR, however, it, 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 Rev'iew Team (PVORT),
consisting of| staff from Brookhaven National Laboratory (BML) and the NRC,

,

conducts an' orisite audit of a small representative sample of safety-related
pumps and valves and supporting documentation.

' '

( x
-

The criteria by which the audit is performed are described in SRP Section 3.10 i '

entitledl" 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
Appendix A to 10 CFR 50 and Appendix B to 10 CFR 50.

| 3.10.2.2 Discussion
N

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, ....t ~

'' SRP Section 3.10. A sample of three NSSS and seven BOP components was se1ected

to be audited.

The onsite audit includes a plant inspection of the as-built configuration ands

| installation of the equipment, a review of the normal, accident, and postacci-
dent conditions under which the equipment and systems must operate, the fluid s

, dynamic loads, and a review of the qualification doc mentation (status reports,
% / ',')

, ys /\'.
'
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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 findings
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 the

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 resulted 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 co,mments, 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.

i

(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-
ity, 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) During the acceptance review of equipment, a procedure should be developed
to identify limited life parts and ensure their replacement at appropriate '

intervals. -

.

(3) Procedures should be established to return tested equipment to its quali-
fled status,

s

(4) Components were found to be incorrectly or improperly installed. Proce-

dures should be established verifying equipment installation requirements,

and qualification.

.

(5) All pumps and valves important to safety must have their required preopera-
tional tests completed before fuel load.

(6) All pumps and valves important to safety must be qualified before fuel
'

load. .

-
i

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

* -

i

e
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i , ' , 7Table 3.1 SQRT findings on seismic and dynaalc qualification *
.

SQRT Appilcant Equipment name
ID No. 10 No. and description Safety function , Findings Resolution Status Remarks

NSSS-1 1C11-ACID 001 Hydraulic control unit: Translates scram signal The additional brace used Pending Open
Assembly consists of into hydraulic energy durihg qualification test
N2 cylinder, water to insert the control of the equipeent was alss-
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 dynaalc stellarity 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. The test mounting was not

documented,in the te5t
report.

For components qualffication,
the capability g values were
not defined and demonstrated.

to envelop the RRS over the
entire frequency range.

NSSS-3 C61-P001 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-C002A.C RHR pump and motor Assembly is required Qualified
to pump water in the
suppression pool during
pool tooling modes and
LPCI vessel injection
modes.

.

| 3.

-
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Table 3.1 (Continued)

SQRT Applicant Equipment name
ID No. ID No. and description Safety function Findings Resolution Status Remarks

NSSS-5 H13-P601 Reactor core cooling Contains instruments Dynamic siellarity between Pending Open,

bench board: A mont- that are used for manual the tested specimen and the
toring panel, control for accident River Bend unit was not

mitigation of the emer- estabilshed.
9'"CY C''' C'*II"9 Test mounting was notsystem. completely documented in

the test report.

For component qualification,
the capebility g values were ,, %-
not defined and demonstrated rt a ' ^'

'

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.

NS$5-6 H13-P670 Neutron / process Provides information The cabinet was installed Pending Open
radiation monitoring about power levels and with 1/2"-diameter bolts al-
system power distribution in though the specimen was '

the reactor, and is tested with 5/8"-diameter -

tied to a trip system bolts.
(reactor protection

* system).
.
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Table 3.1 (Continued)

SQRT Appilcant Equipment name
ID No. ID No. and description Safety function Findings Resolution Status Remarks

NSSS-7 H22-PO41,42 Main steam flow local Supports Class IE Transmittens were not Pending Open
panel devices. environmentally aged before

seismic testing.
Transaltter output variation

* detected during testing was
apparently due to incomplete
instruction provided by GE to
testing engineers regarding
calibrat;on.

GSU/GE is to confire that
River Bend installation
engineers have received the-

complete instruction and the
transaltters are properly
calibrated.

MSSS-8 B21-F0288 Main steam isolation Isolates the steam Adequacy of the valve body Pending Open
valve line upon demand, was not demonstrated.

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

Bracket modification for
Ilmit switch.
Elimination of junction
box.

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

,

audit.
,

.
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Table 3.1 (Continued)

SQRT Appilcant Equipment name
ID No. ID No, and description Safety function Findings Resolution Status Remarks

80P-1 1CCP*MOV138 10" motor-operated Is required to isolate . Qualified
valve the contaltunent and to

intercept the water flow
of the reactor plant -

r,omponent cooling water
system (RPCCW) to the
nonregenerative heat
exchanger.

B0P-2 1RCP*TCA03 Termination cabinets Are required at pene- Qualified
*

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

80P-3 IEH5*MCC Motor control center: Is required to provide Qualification of devices Pending Open
A two-bay rectangular Class 1E power distri- apparently covered by
cabinet containing bution. Gould reports R-STS-10,31
starters, circuit and analysis was not avall-
breakers, switches, able for review.
terminal blocks, etc. Test sounting 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.
Supplemental evaluation
report for HE 4-3 circuit -

breakers was not part of . -

the qualification documen-
tation package.

.

4
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Table 3.1 (Continued)

SQRT App 11 cant Equipment name
ID No. ID No. and description Safety function Findings Resolution Status Remarks

BOP-4 IE12*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 -,

RHR pump startup. The shin stack was loose.
Ond nut in the seal housing-

waplooseandanotherwas
missing.
T E motor nameplate was
missing.

_ _ _

80P-5 INVC*ACU1B Control building air Maintains the control Quallfled
cenditioning unit building at design

temperature and
humidity.

80P-6 1HVR*A0010A Air-operated damper: Operates only during Quallfled
It is duct mounted LOCA when it bypasses
and supported from the the air to the standby
ceiling. gas treatment building.

80P-7 ILSV'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 ISCM*MRC14 Transforimer Furnishes power to Dynamic"siellarity between Pending Open
various Class 1E the tested specimen and the
instruments as part of River 8end transformer was
the uninterrupted power not established.
5"PPIY SYS ~ Test mounting was not com- .

pletely documented in the
test report.

,

4
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Table 3.1 (Continued)

SQRT Appilcant Equipment name
ID No. ID No. and description Safety function Findings Resolution Status Remarks

80P-8 y ISCef*MRC14 Transformer Furnishes power to Test anomalies were mentioned.
(Cont'd>) various Class IE in- but neither described nor

*v struments as part of justified in the test report.
'" ""'""i;":"' . m;,iaa,ct'- - watwwe

t

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.

BOP-9 IEJS*LDCIA Load centers Are required to furnish Only a summary of test Pending Open
power distribution report was available. The
to HVAC systems in the original Wyle Test Report
control and diesel is needed for review and
generator building and documentation.
also to Class IE motor
control centers.

BOP-10 ISWP*P28 Staney service water Provides cooling water Torsional frequency of Pending Open
pump: An electrically for safety-related assembly needs to be
driven vertical turbine equipment when normal computed and compared to

,

pump, service water is lost. motor's. operational
speed.

Operability of pump under *

seismic load needs to be
ensured. *

.

4
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o Table 3.2 PVORT findings on operability qualification of pumps and valves
D
R Plant I.'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

j tainment isolation. similar valve which was
tested will be submitted'

as demonstration of oper-
ability and qualification.

ISWP-P2A Standby service Provides cooling Clarify vibration accep- Open
water pump (BOP) water for safety- tanc+: criteria (displace-; s

" related equipment m iic velocity)?
if normal service
water is lost. Coupling runout value Open

(driven member) is
inconsistent with align-
ment requirement.

i Pump weight incorrect on Open
y PVORT sheets.

E Final qualification sub- Open
ject to compliance witha,

9 endurance testing recom-
mended in IE Bulletin

M 83-05.
'w"
m B33-F060A 20" flow con- Maintains pressure Satisfactory. Closed
un trol valve boundary integrity.
R (NSSS) *

w

'
.

! ..

i |

!

- , _ -
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o Table 3.2 (Continued)
,

D
R Plant I.'D. Safety
E No. Description function Findings / resolution Status Remarks.

1E12-MOVF021 14" motor- Containment isola- Have stem leakoff Open
operated globe lation. requirements been met?
valve (BOP) 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-7003g -

om
" Operability Test Proce-

i dure" is dated 11/2/84
which was the exit
meeting date). -Com-
pleteness and approval
required.

~
"

1HVC-MOV1B 24" motor- Isolates main Actuator is serialized Open ?'M operated butter- control room during (260880); adapter plant" fly valve (BOP) LOCA. is also serialized
E (260953). PVORT form
E picked up the adapter

serial no. in place ofvi

M the actuator no."
Clarification required.

$ ICCP-MOV138 10" motor- Outboard contain- Valve has serial no. 809 Open" operated gate ment isolation (19'80) on "N" stamp tag."
valve (BOP) valve. Manufacturer's nameplate

.

.

O

.*

!-
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o Table 3.2 (Continued)
'

D
R Plant I.D. Safety
8 No. Description function Findings / resolution Status Remarks

ICCv-MOV138 10" motor- Outboard contain- serial no. is 1413-2.

(Cont |=d)
operated gate ment isolation PVORT form lists valveg

j valve (BOP) valve, serial no. as 809(1980).a

Inspection and test.

record form lists serial
no. as 1413. Clarifi-
cation required.

,

Stroke time require- Open
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 Open
requirements been.
provided?

Have space heaters Open
m been removed?

M Rev. 2 to MOV Check- Open" out Procedure 1,-

* 1-G-EE-18, initiated
5 due to excessive torque

values in Rev 1. Com-m
M paring Revs 1 and 2, .." the torque valves appear

2.,'"
to be the same?

M '
" '

B21-A0VF32A 20" check valve Containment iso- Sat'isfactory. Closed"
(BOP) lation and reactor

coolant pressure
boundary. *

i
..
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c3 Table 3.2 (Continued)
';)

Ed Plant I.'D. Safety '

EE No. Description function F,indings/ resolution Status Remarks.

E33-SOV14 2" solenoid- Provides initial Valve installation Open
1 operated globe pressurization of contradicts note 18

valve (SOP) main steam post- of FSAR Fig. 6.7-1,
tive leak control qualification documen-
system. tation and manufacture

recommendations.

If the working fluid Open
. (air) provides opening
! force, what is the'

minimum air pressure
required to open the
valves?ss =

Are the forces delivered Open
by the spring capable of
closing the valve against
the loads of the working.
fluid?
What assurance is there '

ao that the delivered air! quality is in agreement
92 with the manufacturer's
g; requirements?
E5 2" solenoid- Provides initial List tests performed by Open,

operated globe pressurization of GSU to date or to be: v,

N' valve (B0P) main steam posi- performed in the future.

[" tive leak control How to or will GSU tracksystem.
vi manufacturer's recom-
El mendations regarding*

maintainability of1 um '

'

components subject to -

aging? .

.

.

O

__ ___
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o Table 3.2 (Continued)
,

D
R Plant I.'D. Safety
$ No. Description function Findings / resolution Status Remarks

E12-C002C RHR pump Supplies water to How is pump performance Open
(NSSS) the core in the (curves, vibration

event of an levels, bearing temp.,
accident. etc) established without

the use of manufacturer'sSuppression pool
cooling. data / acceptance criteria?

Discharge pressure trans- Open
mitter has a reject tag
and.as-built acceptance

'

tag? Clarify difference '' 'e""'
and the reason for the
reject tag and the action

N taken.
*

Serial no. on motor qual- Open
ification documentation;

and long form disagree.
Clarify the differences Open,

between GE specification
21A3504, Rev. 1 and*=

: *2 21A35048V, Rev. 0 (e.g.,
G removal of IEEE standards;

is this component built.
G to IEEE, if not justify

why.
i v.

M RHR pumps Supplies water to Clarify how GSU will or"
(NSSS) the core in the has identified parts"

| event of an acci- sensitive to aging
M dent. mechanism and how they,

will be tracked.Suppression pool
cooling.

,

,

I

..

I
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c3 Table 3.2 (Continued)
,

D
Di Plant I.8. Safety
EE No. Description function findings / resolution Status Remarks .

.

E12PC003 RHR subsystem Maintains RHR The specification Open,

! fill pump (BOP)- system piping specifies demineralized
filled and ready water on data sheet while
for RHR pump the pump actually takes
startup, suction from suppression

pool. What effect does
this have on operability,
performance, life of
wear rings, bearings,
seals,'impe11ers, etc.?
At reduced voltages
what is the capability

R$ of the pump / motor, and
,

does it meet the require-
ments of the system?

.

*
30

9

m
W
~

YA,
1 .c .

(AD

.

e

.

e



_ . _ _ , .

=

i

! :
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
i

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).

i

4.2.3.3 Fuel Coolability Evaluation>

i (4) Fuel Assembly Structural Damage From External Forces

The staff approved the GE topical report NEDE-21175-3 (letter from C. O. 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
limit 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 isj

TR 7 satisfactorily resolved for River Bend.
b- i

1
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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:9ressurization. ,,As
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
,

Iperforming 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 aprlysis 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 Botton 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 provi,ded 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. :,

4

'e-

|
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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 leakage control
system (PVLCS) and main steam positive leakage control system (MSPLCS) would

not exceed 50% of the containment design pressure during the 30-day period
following onset of a LOCA.

In its 1 tter 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., 80% 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 50% of
the containment design pressure in a 30-day period. It is, therefore,

acceptacle.

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 the
1

07/12/85 6-1 RIVER BEND SSER 2 SEC 6
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|

CONTEMPT-4 code and concludes that the peak calculated pressures and tempera-,

I tures reported in the SER are in reasonable agreement with the values calculat-:
! - <-dr.(, g. using the CONTEMPT-4 computer code. This favorable comparison confirms the

,

i applicant's analyses. In addition, the applicant provided the results of the1

4) analyses performed to support the acceptability of the plant's Technical
Specifications allowable initial conditions. On the basis of its review of the "

applicant'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 Specification-allowable o
initial conditions are acceptable.!

6.2.1.5 Reverse Pressurization;

i

See Section 6.2.1.8 of this SSER for compliance with NUREG-0978

6.2.1.7 Steam Bypass of the , Suppression Pool

!

In Section 6.2.1.7 of the SER, the staff indicated that it would report its .,g9; 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

I demonstrating the plant's suppression pool bypass capability of A//M'of 1.0 ftz,
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 operator will be instructed to proceed with a
200*F/ hour controlled reactor vessel cooldown. However, 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 pool 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 (A05) whenever the
containment-to-annulus differential pressure reaches 5 psid. This action has

j been shown by analysis to provide acceptable containment pressures and, there-
fore, is acceptable.

l

07/12/85 6-2 RIVER BENO SSER 2 SEC 6

_ v,-,----,-n---n -c-~ene .-----r -- , .- ,--- e - , - - - - - - - - - - - - , - - - - - - - ---



- - - . - - - - - - - . . . _ _ . _ _ _ _ _

. .

1

The NRC staff, however, expressed a concern regarding the use of ADS when the
containment-to-annulus differenti'al 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 E0P 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

!
i

j 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 loads. The results of this evaluation are summarized

'

below. The staff evaluation of the LOCA-related pool % namic 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,
f the discharge piping of an SRV line contains atmospheric air and a column of

water corresponding to the Ifne's s'ubmergence. Following SRV actuation,
j pressure builds up inside the piping as steam compresses the air in the line.
;

i
..

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 @namic loads on the pool's bounda-
rios and submerged structures.,

i

!

Severe steam condensation vibration phenomena can potentially occur when
j high pressure, high-temperature steam is continuously discharged at high mass
1

1

; 07/12/85 6-3 RIVER BENO SSER 2 SEC 6

;

_ _ . _ _ _ _ _ _ . _ _ , . _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ . _ . . _ . , . _ _ . _ _ _ _ . _ _ . _ . _ . . . . - . _ _ . - . _ . . . . _ _ _ . . . , _ _ _ . ,_.m . ._ _



__ . - - - - .

. .

I

velocity into the pool, if the pool is at elevated temperatures. These steam-t

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 several
revisions to it before the GESSAR II application was provided to the staff ot hh #

March 1980. The GESSAR II application if GE's final design approval (FDA)
submittal for its standard " nuclear island" design ar.d is to be referenced by
the MARK III operating license (OL) applicants. Appendix 3B of the GESSAR II
application provides the standard pool dynamic load definitions for Mark III

07/12/85 b 6-4 RIVER BEND SSER 2 SEC 6
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containments, and is the basic document used for review by the staff and its,

consultants.
.

- The applicant has included Appendix 38 of GESSAR II by reference in Appendix 6A
4

of its FSAR submittal. Except as noted below, the applicant has adhered to all '
1

analytical techniques, assumptions, methodologies, and concepts contained in
Appendix 3B of GESSAR II. Where plant-unique parameters differ from those 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 -

*

:
.

i
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 drywell pressure increases

4

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 pool
and causes water jet impingement loads on the structures within the suppression
pool and on the containment wall op'posite the vents. During the vent-clearing
transient, the drywell is subjected to a pressure differential 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
drywell 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 steamflof from the drywell become[ established in the vent system, the
initial vent exit bubble expands to equalize the suppression pool hydrostatic,

I
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;

j - - ., pressure. Test results from GE's large-scale pressure suppression test facili-
QyTPSTF)showthatthesteamportionoftheflowiscondensed,butconti.nued,p

p" - injection of drywell air and expansion of the air bubble results in a rise in
the surface of the suppression pool. During the early stages of this proc'es ,
the pool swells in a bulk mode (i.e., a slug of solid water is accelerated

1

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 pool 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 breakthrd' ugh height should be set at 18 feet above the
i initial p. col surface. _

i

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 encounters,but the two phase nature of the fluid results in loads c.
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 255 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 drywell. The result is a
discontinuous pressure loading 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 encounters but the two phase nature of the fluid results in loads, c-

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 feeti

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-q

tionholupwa''rdmovemen'tsiops)an8thefallbackprocessstarts. During thisd -
' {p, g ! process, floors and other flat structures experience downward loading and the
h4 containment wall theoretically can be subjected to a small pressure increase.j

|' ''
However, this pressure increase has not been observed experimentally.

The DBA pool-swell transient associated with drywell air venting to the pooli

typically lasts 3 to 5 seconds. Following this, there is a long period of high
steamflo]wratethroughtheventsystem;availabledataindicatethatthis c
steam will be 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 structural 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 lower 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 oscillatory 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 lb/sec/ftz), 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

3
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 drywell 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 drywell depressurization transient, there could
be a period when a significant negative pressure acts on the drywell structure.

07/12/85 6-8 RIVER BENO SSER 2 SEC 6
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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 loading 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

1 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, " Nark III LOCA-Related 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
3B 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
L_ brief description of these acceptance criteria is provided below.

(a) Pool Swell Velocity>

.

.

Pool swell velocity controls impact and drag loads on the structures
between the initial pool surface elevation and the breakthrough elevation. ,-

GESSAR 11 proposes a value of 40 ft/sec at all 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 initial elevation.

,

i.
$

i
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(b) Pool Swell Loads on Structures Attached to the Containment Walls

The GESSAR II sp ification corresponds to steady-state drag at a fixed'
4 sec. - ,

velocity of 40 Thestaff'sacceptancecriteriarequiretys,tobe
'

modified to reflect the change in pool swell velocity given in [above
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-:

| tures involved satisfied certain limitations related to structural
. natural frequency, size, and location above the pool. The acceptance

i

'

criteria require that when any of these limitations are not satis-
fled, 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

| 1s described in detail in the acceptance criteria. The new method
I

*

differs from the GESSAR II approach with respect to maximum froth
impact pressure, temporal. characteristics of the forcing functions,

L_ and region of application'.

'

.

(e) Orao Loads '

' The GESSAR II methods are found acceptable provided t.shey are modified.gn
j to account for the change in pool velocity given in [,above and c.

1
; provided they correctly account for the structure-wall interaction

effect on drag loads.-
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,,b..''
''

tco

(f) Loads on Submerged Structures
4 i

~

The GESSAR II methods are acceptable except for computation of .' |
acceleration loads on noneylindrical structures and the evaluation of
standard drag during the C 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.

4

(g) Impact Loads on Structures Above the Weir Annulus

j The GESSAR II methods were found to be acceptable except for radial
i structures located within 1 foot of the top of the weir wall and all

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 Plani.-Unique Load Evaluation
3

.

(a) Applicability of the Generic Load Definition
i

{ 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. All major structures and

,

components that would experience LOCA-related pool ctynamic 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, f
i 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 stynamic loadi

definition is, therefore, acceptable to the staff, except as noted
! below.-

:

|
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I

,\ (b) Plant-Unique Load Definition - Impact Loads on Certain Structures
'

Between the Pool Surface and the Hydraulic Control Unit ( b-o E N,

' .:
! ~ The bulk impact load specification in the NRC's acceptance criteria -

(NUREG-0978) states that the GESSAR 11 methodology is acceptable,
subject to the following limitations:

, -m ~

(1) Targets must have combinations of widths and natural frequences
such that Figures 38.33-1, 2, 3, and 4 of GESSAR II indicate
them to be in the "GESSAR conservative" region with respect to

s

'

theV{50ft/secpoolvelocitycurve, A
r.

.

(ii) There are no structures smaller than 4 feet long,
.

(iii) There are no structures closer than 6 feet above the pool.

! J ' In plant designs where some specific stractures may not meet.limita-
~ ~

f | tions (iT orkifif the pulse duration must be shortened with an X

appropriate adjustment to the pressure amplitude. The load speciff-
-

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
forstructuresthatdonotmeetlimitationsili[andliii[thatcan, X;

at the option of each Mark III applicant, be used to evaluate these
structures.

,

The River Bend Station structures above the pool satisfy limitation
91)T however, limitations"{if fandiiiifare not satisfied for all ' .

i structures. The load definitions proposed by the applicant for
{

structures that do not meet limitationsNiif and"(iii)"are less #

conservative than the load definitions prepared by the staff's BNL
consultants and, in the staff's opinion, 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 0 feet from
the pool surface and/or shorter than 4 feet in length. The staff-
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|

l

I
1

|

will report its finding regarding this issue in a supplement to the )
[ 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 their resolution. A number of other Mark III plant
,

applicants 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. These letters contain
the applicant's responses to all the Humphrey concerns. The details of the

staff'sreviewofeachof,,the66individualHumphreyconce[ILe(covering 22nsm emtmen 4p.< u tc. rw staff cerewer Mt * twe .n1 er oaw:a

major areas (covering 8 individual Humphrey concerns) and a small portlon of a j
,

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

I
,

The two areas for which further information will be required before resolution |
*

can be reached are the SRV discharge line sleeve steam cor.densation 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.

|
? $N 1

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 5% of related power. |

l
1

I
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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
j in the second area, the RHR heat exchanger relief line load definitions.

,T,h,e

loads from other discharge lines in the suppression pool are not expected'to
produce bounding load definitions and no restrictions on power operations are

I needed during the time it takes for the applicant to respond to the confirmatory1

questions raised by the staff for these lines.
,

The staff will assess the applicant's responses to its request for additionali

information, as identified in the report (Appendix K) on these three Humphrey:

areas, and will report its 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 S(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 building, and the fuel

i

building and completely surrounds the primary containment. It is maintained at

| a negative pressure during normal plant operation.
|

| r

j Since then, the appitcant has propoged to maintain the auxiliary building and

\
fuel building at atmospheric pressu're (0.0 psig) and the annulus (shield)I

l
i building at 3.0 inches of vacuum water gauge (WG).
1

J .'.

| Assuming the onset of a LOCA along with loss of offsite power, the applicant
( has performed analyses to determine'the length of time it takes to bring the

secondary containment building (i.e., the annulus (shield) building, the
auxiliary building, and the fuel building) to -0.25 inch WG.

# ,

The annulus analysis, asstaming the normal operating condition of -3.0 inch WG, -

3
inleakage of 2000 ft*/ min and 38 seconds of delay for the standby gas treatment Cj
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 in inleakage of 5000 ft2/ 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 auxiliary 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 5000 ft2/ min at pressures of -3 inches WG, -0.25

,

inch WG,.and -0.25 inch WG, respectively). \~

? . 3.o .[

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 down
the fuel building in less than 26 seconds.

,
On the basis of its review of the pplicant analyses and the proposed Technical
Specifications, the staff concludes that the secondary containment functional
design is in compliance with the provision of BTP CS8 6-3 and is therefore, y
acceptable.

v

The concern rMarding the use of the hydregni mixing system for 11 pres-

sure control' is the potential of it, oming a suppression poof bypass leakage-

path, e applicant stated that the suppression pool bypass area with the
6-irych hydrogen mixing system inlet valve open is 0.20 ft2 which is bounded by

e allowable bypass leak Therefore, the staf inds the app 1 's.

proposal to use the hyd gen mixing system for fywell pressure control to be
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facceptable wever, since the applicant has not demonstrated that these
valves are capable of closing under' accident conditions in the drywell, certain
restri fons should be applied.' In Operating Modes 1 and 2( the total number

'

d5 hours /365daysandin8peratingMode3/heof urs used should not

er of hours should he limited to 90 hours /365 d .

-- /
6.2.4 Containment Isolation System

Drywell Containment Purge Systems

i

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

.

| The appifcant 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 pomissible 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 235 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
80% 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. -

NThestaffhasdiscussedthisTechnicalSpecificationlimitkththeapplicant.

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 airborne activity

|
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in the containment to levels that are consistent with the provisions of
i

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 limit will be 5 [ hours / year (cumulative) for Operating Modes 1 and 2 for X

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,
wheneverthedrywellisbeingventedorpurged.

Theapplicantindicatedthatsucharestriction,i.e.,requiringadrywellto
containment purge, would significantly increase the radioactivity in the
containment and would require additional 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 potential' for containment bypass during these pres- i

sure control operations, the applicant stated that a qualified, dedicated |

operator will administer the drywell purge system operation to ensure that the ,
- I

,< .

drywell vent path bypassing the containment will not be open for more than 2 y

minutes /,)ventingoperation. The plant's-operating procedures will direct the 2(

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 isolation
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.

I

'

07/12/85 6-17
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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 Operatin.g ;
Conditions 1 through 3.

i

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 j

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 drywell pressure control to be
acceptable. However, since the applicant has not demonstrated that these
valves are capable of closing 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 limited to 90 hours /365 days.

Y
The applicant stated that, except for Item 1(c) and 3 of Branch Technical Xr

g. he Position (BTP),6-4, the River Bend Station's drywell/ containment purge system
d 1 comply with the requirements set forth in the BTP. With regard tob

, bo* 60 Item 1(c), the staff has determined,that the use of the existing system is
*

acceptable until it. is determined, based on the nine point interim program to
be implemented during the first fuel cycle, when purging is needed and what
line size is needed to accomplish the function.

US ?
.

9,

i f'
| 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 Modes 1 through 3 and
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:

i

i

that in those operating modes, only one SGTS may be used with the normal i
i

containment purging, provided that both SGTS subsystems are operable. The
staff finds the applicant's commitment acceptable.

6.2.5 Combustible Gas Control in Containment.

.

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 dealing with postulated degraded core

accidents",whichisaddressedinkankl.8 jbelow); the provisions o'f RG 1.7;
,,

'~

and the requirements of GDC 41, 42, and 43. The system is, therefore,
acceptable.

' '

g t t- -

NUREG-0660 Item II.B.7 Analysis of Hydronen Control
d to * . .* ?
y W. W- -

NUREG-0660 Item II.B.8 Rulemaking Proceedinas on Dearaded-Core Accidents
.

As previously reported in the River * Bend SER, the staff requested that the
t

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 75% 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 Station. 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 (HC0G), 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 amen'dment,

which affects the River Bend Station, became effective on February 25, 1985.f

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
igniter 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.' preliminary analysis, the applicant may adopt by reference any prior
j analyses that may be applicable to the River Bend Station. However, all
?

j significant plant-unique features of the River Bend Station will have to be
addressed in the applicant's submittal.

t

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.

1 G |l

6.2./ Containment Leakage Testing >(

| 6
6.2 3 Type C Test y;

y
,

Leaka
PenetrationValve'M:=geControl System (PVLCS) X

In Section 6 .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 8 and C leak j
rate tests, i.e., 0.6 La. 7 h,

e
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|

The PVLCS is composed of two independent redundant systems. The elimination of i

'

leakage is accomplished by creating a pressure barrier at the closed cont'ain-
1

ment isolation valve by injecting air into the space between the seats of.the
double-disc gate valves. 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 Emeraency 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 I

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) diesel
!
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generator, coincident with the break, resulted in the worst single failure
condition. The plant-specific results demonstrate comp' fiance with the require-
ments of 10 CFR 50.46 as is shown in Table 6.2 (Revised). .'

.

.

.

' .

O

e

e

.

|
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'* Table 6.2 (Revised) River Bend LOCA Analysis Results
f -t-

c3 n
.

/.-

v -

Maximum
values from

Parameter analyses break Allowable

Peak cladding temperature (PCT) 2144*F 2200*F
Maximum cladding oxidation 2.32% 17%
Maximum total hydrogen generation 0.16% 1%

From its review, the staff concludes that the plant-specific LOCA analyses for
River Bend are acceptable. This issue, Outstanding Issue 8, is closed.

.

e

.

.

S

9

.

e
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Figure 6.4 (Revised) Loss-of-coolant accident chronology (design-basis accident)
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7 INSTRUMENTATION AND CONTROLS
f

7.2 Reactor Protection System

7.2.2 Specific Findings

7.2.2.1 Circuits and Sensors Located in or Routed Through Structures
..

1smica'11y' 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 qualffied. 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-contact 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., limit switch position), isolation is provided using a combination of I
,! fuses, circuit breakers, and coil-to-contact isolation. All of the subject

instrument channels are designed to " fail safe" (i.e., protective action occurs),

07/12/85 7-1 RIVER BEND SSER 2 SEC 7
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on loss of power. In additions, for the TSV and TCV scram signals, divers.e
c

(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 (Confirmatory Item 22, as listed in Table 1.4 of the SER and

,

i its supplements).

,

7.2.2.7 Reactor Mode Switch

IE Information Notice 83-42, 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 can shaft used in the
switch to twist (this shaft is actu' ally 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.

i 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
can identification markings, an improved torsion bar/ shaft, milled can surfaces,
and external contacts fixed in place with epoxy. Subsequently, the switch was

i tested successfully, and it was determined that the re-modified mode switch
would function properly for up to 1000 cycles.

,

i

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,
j and that the new mode switch has been installed and successfully tested. By -

letter dated February 15, 1985, the applicant stated that a new mode switch
j has been installed and functior lly 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. '

.

i

1^
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 tl.d the re-modified mode switch has been successfully tested before

>

unit startup.

7.3 Enaineered Safety Features Systems
i

i

7.3.2 Specific Findings
,

;

7.3.2.3 . ADS Actuation (TMI Action Plan Item II.K.3.18)

The automatic depressurization system (ADS) has been modefied in accordance
with TMI Action Plan Item II.K.3.18 to automatically i.'.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
i initial design, each ADS train was actuated upon coincident signals of reactor
f vessel low water level (two level 1 signals and one level 3 signal are required),

>

'

high drywell pressure (two signals required), a low pressure emergency corei

; 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 I,'

:
6,

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 g,
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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!

l'
j 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, '

| andtheadditional105-secondtimedelay,ifareactorvessellow[ water [ level -

condition still exists and a low pressure ECCS pump is running. Annunciation;

j is provided in the control room when the 105-second timers and the high drywell
i pressure bypass timers are initiated. Annunciation is also provided when a
i reactor vessel low water-level or drywell high pressure condition is detected. 2-

b e.

i

{ 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

fBend Technical Specifications contain provisions for periodic surveillance and
.

| calibration of the high drywell pressure bypass timers automatically reset when

j vessel level increases above 1evel 1.

| '

| Another modificatien made to the River Bend ADS consists of the addition of
i two ADS inhibit switches (one per ADS division) that permit the operator to

| override [the ADS automatic blowdown logic if necessary.
'

These manual inhibit r

! switchespreventautomaticADSactuation,butdonotinhibitthesafety/ relief V

; 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
j switches are two position (NORMAL and INHIBIT), maintained-contact, keylock

i switches. Placing a switch in the INHIBIT position, which defeats the ADS

automaticactuationlogicfortheassociateddivision,causes"ADSORSRV[ t

1 IN0 PERATIVE" annunciation in the control room for that division and actuates
i

an " ADS INHIBITED" status light 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 er.sure

f 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).

|
4
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I

7.4 Systems Required for Safe Shutdown
,

1

7.4.2 Specific Findings !
''

] 7.4.2.3 Standby Liquid Control System

i

! The River Bend standby liquid control system (SLCS) design includes an interlock I

which prevents the boron storage tank suction valves (C41-F001A&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 initial

;.

review, the staff raised the concern that SLCS inoperable status indication
(annunciation) was not provided in the control room when valve C41-F031 is

I open. Valve position indication lights are provided; however, the staff does
; not consider valve position status lights 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 panel 1H13-P601

| which indicates "SLCS INOP - F031 NOT FULLY CLOSED." This alarm function will
; be provided by a Division 2 limit switch mounted at valve C41-F031. The input

to the annunciator is routed through an isolator assembly to isolate divisional
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 i

interlock has not failed in a manner that precludes the SLCS function.
!

7.5 Information Systems Important to Safety

I 7.5.2 Specific Findings

:

;
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l

!

| 7.5.2.5 Temperature Effects on Level Measurements !

1
~

The staff was concerned that high drywell temperatures causing water densi-ty'
j 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 I

water which changes with actual level in the vessel (i.e., differential pressure !

j 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-
4 ment error is introduced. The amount of error is depene nt upon the difference

{ in vertical drop between the reference and variable legs inside the drywell.
I

Sy letter dated November 21, 1984, the applicant provided information concerning
; the maximum vessel level indication errors based on the vertical drops of the
| 1evel sensing ifnes inside the drywell, the calibration conditions (temperature

and pressure) for the level instruments, and a maximum drywell temperature of
340*F. The data 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
j the narrow- and wide range instruments; the wide-range instruments provide
j level indication from approximately 2 to 3 inches above the top of the active
j fuel (TAF) to approximately 50 inches below the centerline of the main steamlines.

| The maximum error in level indicatien 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-
j 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 drywell heatup beyond normal
ambient conditions.

i

On the basis of its review, the staff concludes that the difference in a rtical
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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I

'

beyond the capability of the control room operator (s). This resolves Confirma-

tory Item 35. -
-

1
-~

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

i logic division will trip both recirculation pumps. In the original design,
i 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-N0528 for Divisions 1 and 2, respectively). This raised

'

staff con,cerns that a transmitter or sensing-line failure could effectively
,

i ,

'
"bypass the EOC-RPT function of a given division, and that such a failure might

; A
; go undetected.
.

! Since the initial review, two additional turbine first-stage pressure
.! transmitters (C71-N052C and C71-N052D) have been provided, and the EOC-RPT ,

1 +

! 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 channeJ senses that pressure has increased above
the setpoint (i.e., pressure has increased above that corresponding to 30%

j ,

reactor power). Thus, no single failure can cause automatic bypass of the EOC7 |
'

i

} RPT function for a given division, nor can any single failure prevent the bypass 9 -

I condition from being automatically removed when the conditions that permit the
i bypass are no longer satisfied. The turbine first-stage pressure instrument

! channels are powered from the reactor protection system (RPS) buses. Isolation
I between circuits powered from the RPS and ESF buses is provided using Potter-

| Brumfield MDR relays. These relays have been found acceptable as isolation
I devices as discussed in Section 7.2.2.6 of the River Bend SER.

1T

!
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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 pr' essure
j 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

j switches are provided (S9A for Division 1 and S98 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."
<

J

] Transmitters C71-N052A, 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 c,abinets). The trip units contain panel meters
that display the value of the measured parameter which can be scaled in units

'

{
of the process varichle. The meters are not considered an integral part 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
[to20[mAsignalfromthetransmitter). The staff has determined that these -

,

j 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 " channel malfunction. The staff will verify

i that the River Bend Technical Specifications contain provisions for channel
checks of the turbine first-stage pressure instrument channels.

.

i

! 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)

i 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

j 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 development and production to independently verify
that the software design conforms to the functional requirements

;

| susceptibility of the ERIS to noise / interference and line 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).
i

i

i
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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-

i trical energy resulting from a fault at the output /non-Class IE end of the
cable will not propagate through the cable, and thus, will not degrade circuits
at the input / Class IE end.

.

All 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 IEEE 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

i division are routed to a cabinet (which houses the RIMS) located above the
j divisionallyassociated3CCterminationcabinetinthecontrolroom. 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 'as 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. g

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 II. GE has stated that the basis for the V&V
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 provid'ed

"

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 the 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 IE 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 routi'ne surveillance tests during commercial operation.
This rais.ed 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 satisfy any Technical Specification surveillance requirements
for protection sptem instrument or logic channels. The ERIS will be used for
scram time testing and 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 acettptable. This resolves Confirmatory
Item 43.

'

;
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8 ELECTRIC POWER SYSTEMS
I

8.3 Onsite Emergency Power Systems

8.3.1 AC Power Systems
;

CIn Section 8.3.1 of the River Bend SER the staff stated that it wished to reviewj
a revised figure of the Environmental Protection Agency (EPA) reactor protection
system (RPS) motor generator set interconnections in order to confirm the ade-

4 quacy of the installation of the EPAs and interconnections between the non-
Class IE RPS motor generator sets and Class IE alternate power supplies.

!

l
ci During its site visit, the st,aff viewed the installation of the EPAs between

the RPS motor generator (MG) [ ts 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 IE EPAs are electrically and physically re-
dundant and independent and are, therefore, acceptable. The isolation 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

a
" In SER Section 8.3.2, it was stated that a backup battery charger had the capa-

bility of being connected to any of three safety or three non-safety de buses
by way of a separate 125-V de switchgear that has connections to each bus. In ,

,

FSAR Amendment 19 the applicant has subsequently deleted the connection of the
Division III (HPCS) safety bus to the backup battery charger 125-V de 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 Other 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 IE cables installed in cable trays dedicated to 4160-V or large 480-V,

| powercircuits,wh;trespacingismaintainedbetweencablesinstalledinasingle
j 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.
; i

.

{ 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-codedjackets. This is in conformance with Position C.10 of Regulatory

Guide (RG) 1.75 and is, there' fore, acceptable.
!

FSAR Amendment 16 also stated that cables with red- or blue-colored jackets may

| be used on unscheduled non-Class IE circuits that run exclusively in conduit,
j only when the following mandatory conditions have been implemented:

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

'

(2) No color-jacketed cable used for unscheduled non-Class IE application is '

! allowed to be terminated in or pass through an enclosure (pull box,
junction box, cabinet) containing divisional Class IE circuits.

The staff finds that these exceptions to cable color coding, with the above; i
!

stated restrictions, will not decrease the effectiveness of the color coding
! system used at River Bend and are, therefore, acceptable.
1

In FSAR Amendment 16 and by letter dated January 28, 1985, the applicant stated
its intent to justify the use of lesser cable separation at River Bend by per-

i

forming tests using the reduced separation distances. The reduced separation
{
>
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distances are Ifmited 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 sepi
aration distances outlined 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. .

'
;

.

k
.. .

.

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 longtime
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 cohductors
would short circuit and the fault current level would increase. 7 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, warmupi

| 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 acceptability of various
cable separation 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 curr*nt which was,

monitored during the course of the test. Following completion of each

configurationtest,aninsulationresistancetestandhigQtentiapestNs# *

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 tentiometU Gits.
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:

! The staff, however, was concerned that the temperatures recorded on the t.arget
cables during two of the configuration tests were extremely high. These were
configuration 2, test 2(688.9'F),andconfiguration4, test 2(786.6'F).JTbe;

| 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 such 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 protect.ive
) 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.
.

.1

:

The configuration 4, test 2,# n which a high temperature of 786.6*F was re-i

| corded,' was conducted to demonstrate the adequacy of a configuration in which

{ a hori u ntal 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.

i

c

| 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

{
lstarted the dramatic rise in target cable temperature also did not occur until

j 17.3 minutes after fault current was applied to it. High impedance faults of
the magnitude applied to the fault cable will not normally exist for that length

.

of time, They generally degrade into low impedance faults which then quickly *

;

I 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 no 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
f potentiometer and insulation resistance tests, and-the applicant has taken addi-
| tional measures to ensure that in actual application the horizontal conduit
I 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 IE motor-operated valves (MOVs), the RPS buses,
and the main control room lighting system transformers. Each of these is dis-
cussed below.

( ,8he staff ;mi.dy identified thegn control.-room lightQg as a non-Class
1E load on a Class 1E power sourc n Section 8.4.6 of the SER'. FSAR Amendment

16 to Tat! e 8.3-7 clarifies that the lighting transformer is not procuied Class1

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 IE sources of power via a series-connected circuit breaker and
fuse located in the Class IE 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 control centers. The staff finds
these provisions acceptable and will 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 IE 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 1E motor control center (MCC).
Between the transformer and the RPS bus are connected two in-series, redundant
and independent EPAs. The applicant provided a short circuit analysis which i

indicated that the available fault current to the RPS bus is insufficient to
cause degradation or tripping of the Class IE MCC. There are also two circuit
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breakers in series, one at the MCC and one integral with the regulating
i transformer assembly, which are coordinated 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 IE MCC if a fault of that magnitude could exist. The
staff considers these provisions sufficient to prevent a fault on the non-Class'

1E portions of the RPS from degrading the Class IE MCC.
;

FSAR Amendment 16 states that non-Class 1E heaters mounted in Class IE motor-

|
' operated valves and temporarily connected to Class IE panelboards during the
construction phase are de-terminated at the 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-Class 1E equipment con-

| nected to Class 1E power supplies. These are the polar crane in the re. actor
*

building,'the monorails in the standby cooling towers, unqualified slide wire
transducers used for valve position indication on selected residual heat removal

i' (RHR) valves, and unqualified limit 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 limit 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 i

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
,

i

| The staff indicated in its initial report that it would evaluate the applicant's
j analysis and proposed fixes relating to the flooding of electrical equipment as

| the result of a loss-of-coolant accidant (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. Equipment 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
located inside the drywell might cause spurious operation of the valve when
subjected to submergence. During its site visit,the staff reviewed drawings *

-

provided by the applicant which indicate that control circuit contacts in the
motor control centers isolate the contactor coil of the valve motors from their
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
inSecti$n8.4.2oftheRiverBendSER. The staff finds these provisions
acceptable.

i

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 design 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 uend,which were f

IPCEA recommendations are conservative. Furthermore, the desig1 temperature ofj

the ceble is not exceeded by allowing adjacent cables to occasionally touch or
be separated from each other by less than one-fourth of a cable afameter between
tie points. InAks' December 5,1984, letter,theapplicantemphasizedthatthe C

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-
sta11ation. This issue is, therefore, resolved.

.

e

.

\

'.*

!

!
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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 accordanc,e with the generic letter dated December 22,
1980, the applicant was asked to review the provisions for the handling and
control of heavy loads 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.

ff. I"M 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 Systems

,

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 II.B.3 - Post-Accident Samplina System

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

9.4 Air Conditionina, Heatina, Coolina, and Ventilation Systems

s

9.4.5 Engineered Safety Feature Ventilation Systems
>

! 9.4.5.1 Diesel Generator Building Ventilation System t

i

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 j

I b)*
-.. s

hag-threvice Of th; Rher Oend FSA",- the staff noted h it: SER that the
intraplant communications were powered from non-Class IE power sources 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 IE .

battery backup). The applicant, in an FSAR amendment, stated that the plant
design and accident analysis sas such that the plant could be brought to safe
cold shut,down 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 control 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 IE 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 emir-
gency lighting was powered from a non-Class 1E 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 af ter 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 1E source would only be necessary in the event of failure
of the original Class IE 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 applfcant

~

also provlded additional 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 thht 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.

i

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, I
was not required. The staff 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 Oil 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 trainingbr 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 generators have been developed based on vendor materials and with assis- : I

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 testing. 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, arid.

repair of components. The program will encompass investigative testing of..c6m-
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 lineup
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 ge'nerators, 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-
lution 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) Dust and Dirt in the Diesel Generator Room

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

,

(2) Personnel Trainina

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

, ;> [ W (3) Automatic Prelube
'

.

,'. The applicant provided idditional information-regarding the design and,

j o, " ~
'

, . * ope 3ation of lube oil system modifications on the HPCS diesel gensrator.,

*i' This subject is addressed in Section 9.5.7 of this supplement.

; (4) Diesel Generator Room Ventilation System Air Filtration

i

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
j 9.5.8 of this supplement. *

I

| (5) Concrete Dust Control
j. '

j The applicant has committed to comply with the recommendations of

j 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.'

6

On the basis of information provided by the applicant. 'ae staff concludes that '

; the diesel generators and their auxiliary systems ar.e 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 Oil Storage and Transfer System
'

In the SER, the staff identified the concern that the fuel oil storage tanks
,

were not protected frca interhal corrosion. This lack of protection could re-
sult in the formation of corrosion products which could affect diesel generator
availability. 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. 501-35 which inhibits oxidation of fuel oil and the for-
nation of corrosive byproducts, will be added to stored and new fuel as recom-
mended by the manufacturer, (2) the storage tanks will be checked for water and
accumulated water removed on 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 oil storage tank is
acceptable.

! fe of torag nks rin e erat r e n e p a

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).

| 07/12/85 9-8 RIVER BEND SSER 2 SEC 9
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.

7 In F$AR amendments and by letter dated August 21, 1984, the applicant stated '

that refilling of the storage tanks would be staggered by 24 hours so tha't only
one tank at a time would be affected. In addition, procedures will be imp. lei
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

i 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 stat! further concludes that the emergency diesel engine fuel oil storage
and trans#er system is accept' ble.a,

; :

9.5.5 Emergency 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 demonstrates that

the cooling water system has adequate heat rejection capability for the maximum
diesel 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

i 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-1

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 bothi

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 coolant 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
&i

| 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 calibration,thereby precluding a complete system evaluation. By FSAR -

amendments and letter dated August 21, 1984, the applicant provided this infor-
nation, 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
line would cause blowdown of the air receiver with attendant failure of the

j diesel generator to start on demand. By letter dated June.5, 1985, the applf- |
cant stated that the unloader line is sefsmic Category I, Safety Class III.
This resolves the staff concern.

The air dryers for the HPCS diesel generator air start systemt 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

f 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-,

j 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 40*F. As

further assurance, 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.#

I

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 Code) Section III, Class 3, requirements in accordance

, ,, ; .,. c ; 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 b31.1, all engine-mounted pip-
ing and componend',are designed, installed, and tested to American National,

Standards Institute (ANSI) D =ad= E B31.1 requirements. In addition all -

St r' ,
,
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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,

i Class 3, requirements up to the connection point on the engine. The engine-

.

mounted piping and components have been designed and installed in accordance
i

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 DeLaval 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
i 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 TDI1

Project Group and will be reported in a future SER supplement.1

!

! During the initial review, the staff could not conclude that the HPCS diesel
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 diesel generator air-start system was c

( 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 operating 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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i 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. TheHPCSdieselgeneratorairstartcompressor@takesiincludefilters
capable of removing particle size of 15-20 microns. This satisfies the staf f's
concern, and the staff concludes that the HPCS diesel generator air-start system
is acceptable.

.

9.5.7 Emergency Diesel Engine Lubricating Oil System |.
;

At the time the SER was issued, the applicant had not provided sufficient infor-
mation 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. Theapplicant,by3SARAmendmentandletterdatedAugust21,4

1984, provided the information. The staff has reviewed the information and
finds acceptable the HPCS diesel generator lube oil system instrumentat. ion and

'

controls including 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 g >

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 j

!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.
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'

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.,

4

Therefore, the staff concludes that the standby and HPCS diasel 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
.C ' .

,f. (3) the turbocharger prelube circuit can function as shown on the P&ID
.

Gb. o
M.Yf Ct ,, 9 * (4) this information has been included in the FSAR

| q. A
.

gf *J .

hc' I 9.5.8 Emergency Diesel Engine Combustion Air Intake and Exhaust System;

4. :
-

i;"' 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 dust-tight gasketed doors. The static exciter cabinets are NEMA Type 3 '

and have dust-tight gasketed doors and filter-equipped louvers for proper cool- 2

ing and protection of electrical contacts. All 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 recossendations 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 b,een
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.

.

*.

%

k

|
|

|
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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

4

! 7. Improve the identification 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 (SfR)

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. Vibration of instruments Yes 9.5.4.1 (SSER 2)

* Explicit conformance is considered unnecessary by the staff 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 Other Features

5

10.4.6 Condensate Filter Demineralizer System

NUREG-0737 II.B.3 - post-Accident Sampling Capability

The staff has determined that the applicant met the criteria of Item II.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

letter dated May 13, 1985, the applicant provided additional information.
.

(_'_Ivaluation' #
'

*

. . _ . .
-

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 procedures.are 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; . . t >.

The e'ere, the staff concludes that the applicant's postaccident sampling
system meets all the requirements of Item II.B.3 of NUREG-0737 and is e-, r

..~,..... , acceptable. Confirmatory Sem50cannowberemovedfromthe
license.
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11 RADI0 ACTIVE WASTE MANAGEMENT

4

4 11.2 Liquid Waste Manaaement System B

How-In the SER, the staff found the liquid waste management system acceptable. ,

ever, the applicant submitted a revision to this system in an FSAR amendment in
its letter dated April 17, 1985. This 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 liquid waste filter and'demineralizer are not functional.
In summary, the portable filter and desineralizer 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 shouti describe the method (s) for disposal of the self-contained'

filters and domineralizers. The present system transfers spent resins and filter
media to the solid waste processing system for stabilization and the overall

Thesolid waste process is controlled by an approved process control program.
applicant should describe the methodology 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 this
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-

Thisinformationshouldbesubmittedtothestaffwithehel' revised
Cc

ters.

process control program (PCP) as discussed below in Section 11.4 of this
j

supplement.<

!
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11.4 Solid Waste Management System
|

| The SER in Section 11.4.2 identified as a licensing conditic, (License Condi:
tion 7) that solid waste cannot be processed until after NRC approval is granted
of the applicant's soliti. waste,jCd. In its letter dated January 7,1985, the
applicant submitted the ges'sjorifrol program,(PCP)~ for staff review. The

staff has conducted a limited 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 J$a$iecently
been formulated, the staff has not 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,"

I 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 its 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 Systems

-

The SER requested as Confirmatory Item 52 information pertaining to the design
method employed to minimize iodine end 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
I

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,thelinesareofs]tanlesssteel
tubing, and flow straighteners are provided in process streams; 4ehde$ot explic- 0

itly conforming to the guidelines specified by ANSI Std. N8.1-1969 (" Guide to
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Sampling Airborne Radiciodine Materials in No.: 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.

.

)

* .

4

L

:

:

|
|
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12 RADIATION PROTECTION

12.3 Radiation Protection Design Features

12.3.2 Shielding

As required in TMI Action Plan Item II.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.

;

i

Vital areas which require continuous or 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, and personnel occupancy study. The vital areas are the Operational
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 controllingI
'

access and reducing personnel exposure during the course of an accident.

.
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Systems containing high levels of radioactivity in a postaccident environment
were identified but were found to be either irrelevant or negligible cont'ributors

'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.8.2.

12.5 Operational 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.

.

E

1

i

|
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13 CONDtICT:0FOPERATIONS - T
.

.+ 1 3 1 4 I t '2- 6 PP 'i l)* Wd
13.3 Emergency Preparedness

& 13. 5 #l N
13.3.2 Emergency Plan Evaluation

13, 3. 2 3) I3324;33'3'2I I3'3' ''l '3' - :' g'g.f.f
,. 3,3,; . I, '?. 3. J. 2 l 'j

13.3.2.9 Accident Assessment 76, ':.'.1[
2 Mi

g g g.7.7.lu, g31c
Standard: Adequate methods, systems, and equipment for assessing and monitoring g t.2 '

1 or potential ffbiteconsequences a radiological rgency condition p
,

e in use. 4 g3. ,', ( , ) /' -
" (.

Eperoency tan Evaluation: Three methods for assessing the potential and 'd
actualconseqhncesofarele'asecfairbcrneradioactivityaredescribedin

'

I

TheseconsistofacomputerizeddoseIssessmentmethod,the E==.v ncj P n.
#

/

which is the pria method, and two back up hand caJculational dose assessment
,

i methods.

p' The computerized system, termed the Onlin,e tose Assessment System (ODAS);g

receives effluent monitor gta from tJr' radiation data processing subsystem,
meteorological information fhom the/onsite meteorological tower, and isotopic
composition data from multicha analyzer input. These data are used for
accident assessment and dose rojpotion calculations using a model which ,

,

conforms to the Class A el desc bed in Appendix 2 of, NUREG-0654, Revj 1.
'

The model uses a blend f equations omNRCRegulatory' Guides 1.111[Rev.1) ;

and 1.145[Rev. h.fhe ODAS can comput .and plot contour lines of equal I
'

dispersion or dose'on a site map based on last 10-minute average of meteoro-
logical data orded. Several alternative roaches are available to input
release rat , isotopic data and meteorological ata.

,;. ,\ An alt native manual calculation procedure is provi d, via EIP-2-024, using
''

| ap grammed electronic calculator with a printer. If th computer and

c culator are not available, a third, totally manual met d is provided in

J
'

I
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EI
-024 to calculate doses. This last r13od uses information from/he

Environ .a1 Protection Agency's (EPA's) y ;al of Protective Action Guides
to conv-.t h centrations of radionuclides to dose rate. / ..V '

,/* -

The Plan also includes a N .nual procedure ,to'sssess the possible impact of a
potential release to the liquid pathway'(i.e. , the Mississippi River). '

I ./ N..
L'./ \

The, methods. describe 'iha g icant can',ts,timate do,ses,to ,the relevant,

,

targetorgansopdividualsinthevicinityofthesite. On the basis of the
review of th,s ipplicant's dose assessment methods, they appear to be adequate

.| for plansfdg purposes. Theapplicant'sabilitytoimplementhoseassessment
/

. tectiniques and methods will be assessed during an onsite appraisal. .
' b'' '7'Q (3. 8/ , 4 ,&.m e} p 9 3 W W q p, y ' #' ' ''' ~

'

13.5 Station Administrative Procedures

13.5.2 Operating, Maintenance, and Other Procedures ,

M
13.5.2.2 Operating and Maintenance Procedure 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 letter from W. J. Cahill, Jr., to H. R. Denton, dated February 20,,

! 1985; transmitted 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 requ'irements of 10 CFR 50.34, and remains
consistent with RG 1.33, ANSI N18.7-1976/ANS .?.2, and NUREG-0800, Standard4

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 ites (indicated as
ConfirmatoryItemD60NntheSER)thathadtobecompletedbeforetheapplicant's-+

(
,
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program for developing procedures could be approved. This item was the
identification and estification of safety-significant differences between the
RBS plant-kecific. technical guidelines and the NRC-approved BWR Owners Groug ..

guidelines. ' Thes.1 differences and ju:,tifications were provided to the staff in ~

- a letter from J. E. Booker to H. R. Denton, dated January 15, 1985. Supplemental
information was provided to the staff on Febreary 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 plant- cific setpoints,

operator action levels, and procedure references which are to be determined.
The staff will confirm that the information required to complete each procedure
is incorporated into the procedure before fuel loan through the routine pre-
licensing inspection program.

<

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, 1985; letter. These changes must be
completed before fuel load. In addition, the applicant committed to change or
clarify the deviations on pages 18, 34, and 50 of Attachment 1 to the January 15,

1985, letter. The staff will confir's the acceptability of these revised devia-
tions in an SER supplement.

'

The staff identified three errors associated with the daviations reviewed.
First, r.lthough the justification on page 1 of Attachment 1 stated that generic

ggq 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 8) 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

3 11 applicant stated that he had also found the inconsistency and that it had been-

'
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de sfa#
corrected. The staff found this acceptable. Third, 3 identified an apparent
typographical error in the ju' .fication for E0P-0002, step 3.4.4 (page 33 of
the attachme_nt) referencing . psig instead of 12 psig. On the basis of these

f 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 oemonstrated. 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 t is the staff's intent to continue the revie oQheproposed
venting criterien (both generically and for each plant) which emphasis 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 selective 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

&retirsOrganization-

13.1.2 m

3h [f ''' ' 2.3 O w etim ShiTL Crews #
~

.

#; rr,' d o Lf.pey- -

9, ,Q JheI:9 :6 is concerned about the possible lack of hot operating experi-
/ I

^
ence among the operators on ift at newly licensed nuclear power plants, t2
.Be$s has w +^ ^'i evaluat m f the operating experience on shift proposed fi.

by the applicant.

I

13 I- Operating Experience on Shift

r'
Dialogue with the industry was begun 83 to find a way of ensuring
that etch 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 pgn nder

construction or ready for operation presented a proposal to the 4tmrrnisten on
the amount of previous operating experience considered to be the minimum
desirable on each shift and how that experience could be obtained. On
June 14, 1984, the C;....$* W....Fi accepted the indus

InformationregardingtheC;...gproposalwithcertainclarifications. ._- .... action was forwarded tog
d, the industry as Generic Letter 84-16, dated June 27, 1984. The objective is

Pp that, et the time of initial criticality, each operating shift will have at
least one senior operator with a minimum of menpsofhotoperating c

experience on similar typqgant, udingstartyp/shutdownexperiencen

and at least s.u weeks a ove 20% ower. However, for plants in the late
stages of licensing with insufficient time to meet the objective, the tempo-
rary use of experienced shift a visors is acceptable. The minimum experience

legel for shift advisors is 4+w years of power plagt experience (including
4we years of nuclear power plant experience) and one year of hot operating
experience as a senior reactor operator (or reactor operator, if found
suitably qualified) on a large coninercial nuclear power plant of the same

.

W h
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type. All shift advisors are to be trained on t i systems, procedures,and
'Technicii Specifications of the plant for whic tney are to provide advice,

_

and they'are to be certified to the NRC as being qualified to act as sh'ift
advisors.

C# The applicant's latest submittals on operating experience are dated March 7,

April 11,and May 28, 1985; and a meeting between the applicant and the staff
was held on May 14, 1985, nN:S additional information was provided. The

[ applicant has four licensed. senior opje ators with enough BWR operating /u' -

experience to satis nNc eYter84-16. The applicant has also 'N
identified three other individuals with BWR operating experience who could be

sgoroperatorswhodomeetthe Jed as shift advisors until addi o
ner etter can be licensed. L . _ reviewed the applicant's submittals3

and es, findings are discussed below.

.

In addition, since the applicant does not now have senior reactor operators
h shift who meet the minimum nidelines for hot operating experience,

M
'4 we w 11 c ndition the operating license to require shift advisors until such

L.C
time as the requisite experience has been obtained.

13.l.%.2 Shift Advisor Program

$
LM By letters dated March 7, April li 28, 1985, the applicant has g@j

_

g itted information regarding th River BendJshift advisor progra{ Me,

haus. reviewed this information for onformance 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.

h) Shift Advisor Experience _1*

,

-

4
F Two prospective shift advisors amply meet the ;;it"r: of Generic

Letter 84-16 and may participategn the River Bend shift advisor
program. All have well over fece years of power plant experience

.

-2-
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2,
(including well over two years of nuclear plant exper' ace), and all-

hafe had well over on.Le year as a senior operator at , large operating
'

BWR.
-

Am M I
A third prospective shift advisor would also meet the ;"4d^"a+of

r

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

sFM 12 months) of on-shift SRO experience at a large operating BWR.
However, this individual also has a bachelor's degree in)tuclear

ffIgineering and has 14 months of on-shift STAgxperience at a large
operating BWR, which more than offsets the one month shortfall in
on-shift SR0 time. The staff considers the third prospective shift
advisor to be qualified to participate in the River Bend shift advisor

L program.

(2) Shift Advisor Training Program

- The shift advisor training program is patterned off the system's training
course described in FSAR Section 13.2.1.1.3, the simulator course

described in FSAR Section 13.2.1.1.4, andthegeneral)Milployeegr'aining
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 includes or will include, familiarization with thej
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, log-keeping and shift-turnover requirements, and |
other detailed duties and responsibilities of the shift advisnr posi- I

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 ascension.<

|

-3- |

.-



.. -

. ..

. - M'

.

Step 6.1 of procedure TP-85-02 (draft Rev. 0) states, in part, t % t
shift advisor candidates shall have a minimum of "six months c shift"

_

as a licensed SRO or R0 at an operating plant of the same type (i.~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

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 perfonnance. This is
acceptable to the staff.

'

All members of operating shift crews will be responsible for familiar-
~

(zing themselves with the shift advisor procedure. This is acceptable
to the staff.

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

;

Q y 13. /.J
.

e

|
[

.

-4-

|
'

_



_ _ _ _ _ _ _ _ _ _ - _ _

. .

2& ^ ' D. 2 - .

'

- g
49 ' Vh,/ is.t. 3 Nuclear Adminiskkm '.. n..y n__

- by ..yw r . . . _

'- ,

SAFETY EVALUATIO R ORT SUPPLEMENT[L/ ..
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-

RIVER B TATION

hhApterA 13Jhad43,03Jdraorate.Organizat%n and1uclear Admi1ststrgi'bn ex
-j g cm,yv- -

Gulf States Utilities ha ,made several organizational changes. Some of these ;ss

changes are notW significandt.7because they are essentially title changes. !

Other changes are, however, significqnt.
|

13. I ( RW. t ) ,.we t' gr>~p e . 'f3,i*

f gl.1 Figure 10.1-1 shows the ization of the nuclear project. Of significance,
k . IO"5

the Senior Vice Presiden iver Bend Nuclear Group, reports directly to the
s, the senior corporate officer with exclusive 1)

ChairmanoftheBoard.7ishighlyplacedwithintheorganization.nuclear responsibility Four
positions report to the Senior Vice President- River Bend Nuclear Group. These

Aare:
P

VicePresidentfSafetyandEnvironment(f*

. o Vice President- River Bend Nuclear Group

g /, M d pl.l *o Manager-Quality Assurance,

4 , Manager Project Control,

TheManager[ProjectControlpositionisrel4tbtoconstructionandwillnotbe
considered further in this evaluation exce A to note that he now reports one
management level higher than before. The)1anager" Quality Assurance remains in
the same reporting position as before but(with ;.|i.b w.L. The Vice
Presidentf Safety and Environment 71s 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 Er.gineering Group (ISEG) reports. The organizational

DE(, change involving ISEG meets the intent and requirements of CO 0707 7MI Ackr N"
Item I.B.I.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 Group is responsible for both line
(plantoperation)anddirectsupportfunctions. There are four positions
reporting to this Vice President. These are: ..

r
O Plant Manager*

Manager Engineering, Nuclear Fuels, and Licensing 5sgg 2 Reg * f )Manager (y-Projects Planning and Coordination 566P
a o

g Managery dministration p 'g) p([7,3,3,
+ 9
.

The Manager Administration is responsible for four nctionsfttdh:e-
~

D(S.
.

$5g training, emergency planning, security, and support services. /he & n;:: a I

[Wt +% title has bee'hgly
ged from Vice President to Manager /and 4het-tk

nvironmentalgervices as >een 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 w - : = now proposedf to delete from theT .5

ofdM*

/
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fM responsibilities of theAFacility Review Committee (FRC) t c,aatte ce..itted --

responsibility for review @ 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

changes thereto pys,1 cal security plan, its implementing procedures;and allrequired on the ph
. rFt5 their implementation. For similar reasons, the Plant

Manager's concurrence shall be required on the emerge g d fire protection
plans, implementing procedures, and changes thereto, , _. W implementation.

The Manager [ Projects Planning and Coordi tion, a new position under the
Vice President ~ River Bend Nuclear Group, ssigned the responsibility for the
outage management system and for continuing interface with the architect-̂
engineer and nuclear steam system supplier. .

The staff concludes that the organizational changes proposed by the 4Iceehef
n alm

are acceptable, provided that there is a specific requirement that the Plant
Manager will concur in the security, emergency,and fire protection plans,
implementing procedures and changes thereto implementation.

CAdWk 13.1.4 Station Organization

lant Manager has =t p&W' ' ' ' ' &
& .;;s so that thereThe organization under e

are now four positions report to the Plant Manager. These are:
A -

$ Assistant Plant Manager 0perations*
s( Assistant Plant Manager,-Technical Services.

. ( Assistant Plant Manager.; Maintenance and Materials
cg Supervisor { Radiological Programs.

~

The position of Superintendent Startup and Test also reports to the Plant
Manager, but h4s only untii the plant reaches connercial operation. The
revised organization provides dire (t 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 retained under the
direction of the Assistant Plant Manager 6er Operations. ggw3;

!
The Assistant Plant Manager [ fee Maintenance and Material is respo ible for the -

mechanical, electrical, and instrument and control craft groups for
purchasing and materials. This is a new position, but the functions and
responsibilities grouped under it are logical. n# W

; Sw he Orwetra jy.

The shift organizgtion i dicates a minimu Septeen pprsonnel. Included in
this total are tmf radi tion protect technicians one'themistry technician;

egajo Mnonlicensed operators, oneand a nuclear test tec nician. Th
he .. z ;; has proposed to have 44ve rf of whom is a radwaste operator..

Technical Advisor (STA), provided,R0s) on shift but not to have a Shift
licensed operators,(i,SR0s,and405 that one of the SR0s has had sufficient@/j 1 This is conceptually acceptable. The
g' ;;Q;;n3 training to qualify as a STA.; has also committed to have a separate STA on shift if neither of thec,4 ..

In this latter! gSR0s has had sufficient additional training to act as STA.

Sf,
,
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instance, it ts proposed that o e of the three R0 position 3 would not ave to' .

f be, filled. This would keep mi imum shift manning at Mn, with SR0s, -

two R0s;and a%if t edn;;;1 dei:::. Since this alternate proposal appears

alternative. [?C-0737() item I.A.I.1, it is considered an acceptable
to satisfy ".'"

g ,,.g ,.

The resumes of key personnel have been reviewed. Ihmnhm this review, it is 15
concluded that key members of the operating staff meet the requirements of /

Si dRG)1.8(ANSI /ANS 3.1-1978). This satisfactorily completes confirmatory +tenf56ho of ETiG CC, +ke b ew,J SEF . ! 2

h)
$ 6.j On the basis of this supplemental review, the staff has detennined that changes

to iggorganization and personnel qualifications meet regulatory guidance.
/ 13,2 Training

~

J' p.3
The li;w;t.::: has added a nection,(13.2.1.3.1) to the FSAR which describes the
training for STAS. The P ::Ge states that this training meets the intent of mIMu SI* n
"U8EG-^' M [ tem I.A.I.1 T for STA training. Although the times allocated toi

trainip:ee'-s]Jghtly from the periods delineated infb SIM","(variousaspectsofth
ryg

NUREG-07377 Appendix the 2... program apLears syfficient to cover all
aspects of, the requir d training for STAS. The w A M t also describes'an STA
retraining program and links this to equalification training program for those
SR0s who are cross-trained as STAS. {0-

phv.t 4
J The 1 ;;;.::: has described h+s requalification training prograg. This

: Cfr?- description comits to the items delineated in 10 CFR Sost 55KAppendix A)and
in the H. R. Denton letter of March 28, 1980. The connitment to
requalification training thqs meets the regulatory requirement of 10 CFR

'/ fort- 50.54 and NUREG-0737 Tems I.A.2.1 and II.B.4.N a$dOn the basis of the review of the supplemental E; .. .; submittal, the staff 1

concludes that the applicant's training connitments remain acceptable.
Opershid *

13.4 Review an.ModAtA,
. --

The organizational changes made by the licensee have resulted in changes in the
onsite review connittee, the FRC. The new composition of the FRC is as,

follows:

Assistant Plant Manager., Technical Services [ Chairman*

.
AssistantFlantManager-MaintenanceandMakertals* o
Assistant Plant Manager - Operations, Radwaste;and Chemistry

* q
* ) General Operations Supervisor
. ) Reactor Engineering Supervisor

{ )
Supervisor-Radiological Programsa & 4 Juxuw W = k^,*. .

\,.,,,,,s bc

,

There are also two nonvoting memberst ?--- #. the Director, Operations QA and$

the Plant Services Supervisor, who acts as Secretary.

&M !) f' Yq f]. |k $U Otf1

3
.

sa ~ ~ . , . . . . - . . - - - - - - - - . . - - - --.--n. . . - - , - - - - - , .. - - . - - . - , , - - - - . - - - - - - - - , - - - - .
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1The connitteei-composition appears to provide expertise or access to expertise
-

..

in all 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 review1

Procedure $$, e.g.R 4s by either the Plant Manager or%one as required.
system). Additignally, cross-discipline reviews are d

he of his directrov
assistants , Assistant Plant Managers. This review plan concentrates the
efforts of the FRC on the broader procedures which establish progrannatic

j controls and allows detailed technical review by technical groups.

The makeup of the offsite connittee, the Nuclear Review Board (NRB), has also
$6 changed. NRB composition is:<

r
Vice President' River Bend Nuclear Gro/Chaiman

-

Vice President Safety and Environment*

ef s
up a'Vice Chairman and Member. o

Executive ViceIristdentCExternal Affaifs/ Member. o

o|
Manager DesignEngineering,TechnicalServicesDepartment/ Member.

; . c Manager Engineering,NuclearFuelsandLicensingfMember
- . c , A 96 Pla Manager,# Member

E p" "> Assistant Plant Manager [ Operations, Radwaste and Chemistry,# Member
,

'/.4,4
.

;

c Manager Quality Assurante;r Member
Manager Administration,# Member. c
Directo -Nuclear Plant Engineering,Y.Member. c

Director (Nuclear LicensinNuclear Fuels Design and Safety Analysis,IMemberr . 0pe
Director ( rL.

| SF This composition appears to con:ain or to have readily available expertise in
I all required areas. The quorum is 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
line responsibility for power production are a minority on this connittee.

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 i

intent ofk?iC-0737 Item I.B.I.2.
w etoai k Sacb%

The staff finds that the changes in rev,1ew and audit meet the SRP 13.4 and are3
acceptable.

t .

_ _ _ _ -__ . - _ _ - . _ - _ _ . _ _ _ _ _ . . _ . . _ _ __ - _ _ _ _ - - .- --
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-13 Ce..Jun of Operations
..

-13.2.1.1.11.5 ; Offsite Fire Department Training
%. ) / FSAR

In the SER, the staff stated that trafiling for the fire protection staff and
foroffsitefiredepa/rtmentswasnotfirmandwasthereforesubjectto
confirmatory review. Anendmentg O.; T0?.", delineated how C.P' .; ;f thefire prevention staff would be -.- g hd. The applicant's letter of
October 22,1984 (RBG-19,245), comitted to specific, annual training of W_ f-

..

g '

offsite fire departments (including basic radiation protectior , the use ofimetry, plant familiarizationf(including fire pro)tection systemspersonal d
and hazard , and fire-fighting procedures pncluding entry and exit from the

be in)cluded in an FSAR amendment.
plant. Th October 22, 1984, letter also stated that these comitments would .

These changes and comitments made by the' applicant are acceptable.
gst This resolve}; confirmatory iten 58.. s ;

D E F. .

:

"

#3
I# 3 2. '' '

I; ?. 2. I / I

|
~

o13.2. l.1 .
,

9
I?. 2. I,l. II ,

'
.

.

y..

..

!
_ _ _ _ _ _ , _ , _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - . . . _ . , _ , . -
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Chairman '
of the Board -

.
,

,

' '. .-
_

. ,

.

-

Senior Vice |
'President - RBNG

.

.

~
.

Vice President
Safety and Environment ,

,

I *

Manager
Quality Assurance

.

*

Manager A

Project control
. y

I
Vice

i '

l President - BBNC.

l -

*

.

CPlantManager - Engineering. #

Nuclear Fuels Licensini Manager

.

.

D
Manager - Projects Manager

Planning & Coordination Administration .
,

- ..

,. ....
.

edslon 1.)
Figure 13.1 $ NERiv.er Bend Nuclear Group

pnagementftructure

NOTES. .

A See figure 13.1-3 ] pgAR 7
.

'3 .See Figure 17.2-1
C See Figure 13.1-6
D See Figure 13.1-2
E See Figure 13.1-4 ,

-*
. .
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River Ben SER Input

/ M
_

yA3o
13.3 Emergency Preparedness 's. -

..

13.3.1 Background

The SER provided the staff's review and evaluation of the River Bend Station
.,

i Radiological Emergency Plan (Plan), including FSAR Amendment 11 and supplemental

infomati5n and comitments in letters dated October 28, 1983 and February 16,,y j
,

1984. In ilbe-SER, Section 13.3.3, the staff concluded that the Plan will provide
u

an adequate planning basis for an acceptable state of onsite emergency prepared-
-ib .6 c. . T

ness when those items requiring resolution and those items committed to by GSU

are satisfactorily completed.

: -

After the SER was issued, the applicant continued to upgrade its emergency
FShR

planning program and submitted Amendments 13, 15,and 16
+a +" "*" (Jur.e 1984,

November 1984, and February 1985, respectively). On August 14, 1984 and
'

>

l. " February 5,~ 1985, ^he applicant responded to the items identified by the staff

in the SER, and in addition, furnished infonnation that = ..sv a.d Lj the

staff.$eol. de] ,

b.

-
. - . . - - - _ _ _ .. ,_ - . - _ - . - . , , - - _ _ . . -..-
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The staff has completed its review and evaluation of the FSAR (thr,u' Amendment

L 16) and the applicant'= responses of August 14,1984,and February 5,1985. TheF

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.

An onsite appraisal of the applicant's impl,ementation of its emergency prepared-
);t: xrs e.c a

ness program was conducted M December 3 14, 1984. The appraisal was conducted3

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

training, procedures, coordination with offsite support groups, and drills, e-

In C ':. - L 4 ' C ' ,, ., . . .

exercises,and walkgrog. p ais,a1 results are documented in Inspection -{/g

g.f,, g NRC Region IV will conduct followQp appraisal (s) toReport No. 50-458/84-35

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
I

tested the capabilities of the appl.icant's onsite and offsite emergency support

organizations to respond to a simulated accident scenario resulting in a majorh ,n W g",
m p .e q .t

radioactive release. The exercise was integrated with a test of the^ State ofv. ,; 4 .p a .Jhs .4 '

; .

Louisiana West Feliciana perish, East Feliciana per+sh, Pointe Coupee Rev4th,
f

East Baton Rouge portsh ndWestBatonRougg"rc'.sh,"';.. NRC's findings,
which are documented in Inspection Report No. 50-458/85-03, dated March 19,

7

1985, show that the applicant demchtrated an adequate state of onsite emer- [
gency preparedness.

,

:!

4 !
:

'$

i
_ - .- . - ._. ___
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13.3.2 Evaluation of the Emergency (Onsite) Pla
"

, _ . - . . . . . . . . . . .

13.3.2.1 Assignment of Responsibility (Organizational Control) ' s' '

v
': -_ . . _ _ _ _ .

IConfirmatory Item T
i

(0 I.4)ZtAA d d -

1
The letter of agreement with Our ady of he Lake Regional Medical Center, dated *

sv1
January 27, 1983, comits to a sch ul for completi$fd certain items before ( e#').

SW
fuel load. These items are medical an and procedures, emergency kit, training ore. , W
for the medical staff, and a medic ill. Pr =tter c,fkreement letters with

the State of Mississippi, Illino/s Cente 1 Gulf Railroad, Stone and Webster, and,

General Electric, and the coor ination of ctivities with Our Lady of the Lake {

p Regional Medical Center are,, onfimatory . -g,_

~~
Evaluation

__ J

|

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/per day basis.(2) training to be pro-

vided by the applicant for dical center personnel, and(3) a list of medical
'

and emergency equipment. Medical support is discussed further in Section

13.3.2.12 of this supplement.

___ - _. . _ __ - __ . . .- -. --
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10,G f- With regard a the[ agreement letter with Illinois Central Gulf Railroad (IC'GR),
.

'*s.
in its response of August 14, 1984, the applicant explained that sufficient,

> So de."
track was purchased wsh that ICGR is abandoning the track wMett 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.

L In its February 5,1985; response, the applicant provided letters of agreement

with Stone and Webster Engineering and General Electric Company (GE's letter,g

:.' amended December 11, 1984, corifirms the agreement pending formal contract agree-
,.

ment).

)

The applica has obtained a letter oi agreement with the State of Mississippi

dated May I' 1985. The applicant ad'ised the staff that this letter would bev

appended to the Plan in the next FSAR Amendment.

'

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

13.3.2.2 Onsite Emergency Organization I;
,

r
Open Item o

? Sec ' [,hsti A L. -
*

0, (i) jecandary /55la"Tf.idI D,ESM /=tiLF
_

.

Table 13.3-5 of the Plan indi te that the secondary assignment of the Shift

Supervisor is that of Technical visor, but does not state precisely what this
,

I

! assignment entails.

\.
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Evaluation 7 -

y - )

67/! Infonnation on the Shift Technical Advisor (STA) function provided by the appli-

I cant on October 28, 1983, has been incorporated into the Plan. The Plan specifiesg
that the STA function is a collaterally shared responsibility of the ift[per-

CGT visor and the control operations foreman (C0F) as shown in Table 13.3-5 and .'
at tr: ?n

actor [eratorsFigure 13.3-7 The ift pervisor and the C0F are both niorg

gf0 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 ift

[upervisor 11 be primarily responsible for emergency direction and control.

The C0F will be primarily responsible for technical support in plant system
,

engineering, repair, and corrective actions. The ift pervisor or the C0F,

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
;

smeM-'

! plant staff personnel meets regulatory requirements. Further, the shift staffing
o % Ptar +r;

i shown in Table 13.3-5 conforms to Table B-1 of NUREG-0654 (Table 2 of Supplement 7
3

fi 1toNUREG-0737). The staff finds this portion of the applicant's Plan adequate.
| g

-. . p sni*

(0penIt! ;.,.

mgnk +weem.m w& 09" !~~ ' '

,

Table 13.3-5 of the Plan does n'ot give the availa ity requirement of the ,

N '

Recovery Manager and%ehrtain[au nt on personnel who provide support to

the onsite emergency organization. 1 13.3-5 does not list the individuals,

by position or title, who a xpected to a ive on the site within 30 minutes,

asspecifiedinTable8-1ofNUREG-0654(Table ,of Supplement 1 to NUREG-0737).

|

|

- - _ _ .- _. - -. -- . _ _ _ _ . _ _ _ - _ _ _
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L. By letter dated August 14, 1984, the applicant provided the results of its study c

of residential patterns to determine response capability as suggested in Table
at a, b..v. 4 FSA&

|
B-1 of NUREG-0654. Amead & these results and Amendment 15 t: L T3AR, the

A (
staff finds that the applicant's Plan meets the guidance criteria of Table B-1

under nonnal 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.
,

Of these six individuals, five would be available ir. 75 minutes and one, an .

! to H 3. . . .. v b ai
*

<

! alternate radiation protection technician, would require about 90 minutes. The +,e
! sa -

Plan indicates that the entire emergency organization, including a primary,pe, tmand

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. -

'
.

O.,e ,. --: t;: .,

l.5) I'rs'rv a ru a:. -; A lter n.l: Q.c% : . u ya.
*

Identify the persons who will serve as pr\ alternate spokespersons for

the applicant.

.

.,_..---w. - , - ~ . . - v-,- ., - - - - , -,-,,--1 - - - , , ,w - --, -r-,----.-n.---- s--. ~ , . - , - - - - - - -r,
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/ Evaluation Y
~

A. . '

/ li

re^o (Table 13.3-5 and Section 13.3.6.2.1) identifies thef andment 15 te +ha

gg Senior Vice President External Affairs (C3U Public Spokesperson) as the primary

spokesperson and the Administrator of Louisiana Connunications as the alternate

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

13.3.2.3 Emergency Response Support and Resources
.

?

' j
m ggg a a uyg hpesese,,vt

.

.

.

Provision for the dispatch of tility. representative to the local emergency \

EOC operations cen+ers (EOCs) shopkr e inc uded in the Plan.
'

#'v~abatio h 'E

t -

p68- y
Amendment 15 O L T'An provides for the dispatch of a technical representativej

to each of the five parish E0Cs during a Site Area or General Emergency in order

to ensure continuity and coordination among the utility, State and affected .,j

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

(,s.) Review of Proposed Change Replace the Mutual Assistance Plan

The Mutual Assistance Plan between if States Utilities Company, Arkansas Power
.

and Light Company, Louisiana Power an Light Company, Mississippi Power and

s#-

.. . __
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j Light Company, and Middle South Services Inc., contcined 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.g
g the INP0 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 _ -

C-
C') 6 . -:,eg )e w. ?v.-<l-3

E A g, Table 13.3-1 of the Plan contains an emergency acti level (EAL) scheme that,

approximates the recommended guid of NUR 654, Appendix 1. The applicant
FSAR

. submitted a comprehensive change to Ta ig 13.3-1 in Amendment 11 to-3: FSf"..^-
! A *

,

Table 13.3-1 is being reviewed, d the staff ,will provide its conclusions as to'

tr.1 CEC -
'

the acceptability of the up aded EAls in a supplement to W h ; p rt.

~ ~ '

L" Evaluation]r'
;.

..

; Following discussions with the applicant in May 1984, Table 13.3-1 was revised
($bR

by Amendments 13 and 15,te t " F m a The staff completed its review of Tablej

/, 13.3-1, Amendment .15, dated November 1984 and on February 22, 1985 requested
j

that the applicant provide additional information and clarification on certain

L EALs that were previously discussed with the applicant. On March 29, 1985, the

.

. - - . . -- _ .-. _ ,.w ,_ ,- , , - - , , ,
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,

'

applicant pr6vided the additional information and clarification that was re' quested

and connitted 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
'

*

.,
> -

.

, _

c ..

Open Item

(q [3..:~- -14_di ,2.ig % =da-r -..

Table F-1 of Appendix F to the lan is a listing of Emergency Implementing
, . -

'

gP Procedures (EIP) to be developed by the icant The applicant is required to

submit th,e EIPs to the staff a east 180 days ; a- to the scheduled issuance
,

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 impleinentation 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 ;g
Plan adequate.

.

--- - - - ~ . - , - - - -- - -
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Confi tory * Item ,y ,

O% b v) ANoh ns3

By letter dated February 16, 1984, the a%icant provided additional information
gh regarding alerting and notifying those au,9btaIion personnel assigned to GSU

'

corporate offices in Beaumont, Texas,''during off-nonnal hourr. An appropriates
.- N

-

_.

plan change will be provided in an FSAR amendment. hk ;tt:r k edhtnry -$ o^a --o

Ed we s ta r i w il i y, v ide it; ;;n; ;iens b : ;;pp':::at fa +D IEi'/t .

T

Evaluation

~
.

Notification of GSU emergency organization augmentation personnel located in

o, Beaumont, Texas, is addressed in Section 13.3.2.13 of this supplement. This
*

gg . confirmatory item is considered closed.

*

'.
. -

v
($ Alert and Notification System M L'I The appl'icant has not submitted details -

as to the design and implementation of the warni Following the iden-

tification of the selection of the final tem des gn, appropriate Plan changes ;

will be made.

CEvaluati-

A general description of the final system configuration, siren control signals.
FSAA

and system comunications has been provided and included in Amendment 15,+a +': -
A

.. .

.__
- - . - _ _. . , . _
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re?".^ On February 5,1985, the applicant provide I information on alert mon'ltoring - |.

radios to be placed in special facilities as a secondary means of notification

b within_the.10-mile EPZ. This information will be included in a future amendment
~

to the FSAR.

On April 19, 1985, the applicant submitted an " Operational Siren Certification
4'

Report The report includes a complete system description,* installation infor-

mation| means for [erting[pecial facilities, unpopulated areas, and the
<, w., *

transient population | a design report sumary and a schedule for system m'^
j

44en and testing l7.g ,

'
,

The applicant informed the staff that all sirens are now installed and that the optrMih
M, entire system was :;; d !'ity tested on May 29, 1985. The results of this test

will be fu is ed to NRC Region IV. The applicant plans to submit a full report
end mow Ace,tsen system

on the total (ANS)in accordance with the FEMA 43 procedure in the near future.41.Y ^

d

NRC Region IV has identified the installation and operability testing of the ANS

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

vide confirmation in an inspection report that the ANS has been installed and
%e.Wis of

'

operabilitytested.g2"a e- 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 item is closed.

.

-
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(ed) Car & O W A f u .'
'''

g" .'? q :

It is not clear that the administrative capability e,xists for offsite authorities
..

to alert the public and provide protective actici recommendations (within the
/

notification criteria of 10 CFR 50, AppendTx E, Section IV.D.3) for rapidly

developing emergency situations wit he potential'for offsite releases especially

during off-normal hours. '

luati

FsAR
'

A mendment 15
+a ' M N.'". provided additional information on the administrativeA

capability of local authorities to promptly alert the public. A dedicated tele-

phone system permits plant p+ersonnel to notify the five parishes and State
and ut hinITMi*fts

agencies simultaneously, on a 24-hr[per day basis, of any emergency classifica-
'

tion and recomnended protective action for the publicyf tr.h S -S;.ta.

! reaching a decision to implement a protective response, each Parish Police Jury

j President, through the Civil Defensa Director, will first ensure that an Emergency
'

Broadcast System message coordinated with other parishes is ready to be broadcast.

,60C 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.
i

dL 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 interface 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 protective action decision king process. The protective action;

n
decision king process (onsite and offsite) utilizes plant status, core / con-

tainment conditions, offsite monitoring results, EPA protective action guides,

protectiveactionsections(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 Comunications ~

.'.
,

* * ' '''
.....i n.s . .. . . . . .

[firmatoryIt[
c,3 re,s.,,, J wa n,$s Er k a d +k' E**'s * *3 "**-**" f"""'

By letter dated February 16, 198 the applicant c itted to provide for testing
,

g of the HPN and ENS on a monthly basis. repriate Plan change will be pro-

vided in an FSAR amendment. This matt 6 is confirmatory, and the staff will
N-

provide its conclusions as to the acceptability of'this specific matter in a
7

supplement to this report.

.

Evaluation

'' .I..

Section 13.3.7.3.2.3 of the Plan has been revised to include testing of theM
, . . o w w . . <. r ; . . 9h.d

and(eftfjdmira+taa d': : between the control room. TSC, EOF, NRC Headquarters,
e

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 Pu611c Infomation -

~

Open

h Erwer3tng InkrmM Brockww.
i

. m --

In response to the staff, the pplicant stated that the public information bro-
3-'

chure is under development, and a t yill'be submitted for staff review in f

early 1984. Followingthesubm.issdoft ublic information brochure, the
/ 2

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

Eval .

e

The staff has received a copy of the final public emergency infomation 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.

\
-

i .

! 13.3.2.8 Emergency Facilities and Equipment

!..' ;

Confirma
*

f ri
CO Iniexim FacilMies

'

The staff requires additional loformation on w ich portions / features of the Emer-

gency Response Facilities (ERFs) de ribed in Section 13.3.6 of the Plan)

will be provided as interim t nd those which will not be completed

.

\
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. .~

until February 1986. By letter dated rua,ry 16,1984, the applicant comitted ~.
,

/

to submit a new appendix to FSARJaction 13. that describes the capabilities of

the interim facilities. j '
'

Evalu
v

In lieu of submitting a new appendix to the Plan, the applicant changed Section
1

13.3.6 identifying those automated, diagnostic functions in the TSC and E0F

which may not be fully functional until February 1986. Table 13.3-16 to the
e

Plan specifies the primary and back (secondary) systems for the emergency

gyp 5 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
alAo Shd5.

this portion of the applicant's Plah adequate and that, on an interim basis,

the ERFs are capable of supporting an emergency response effort in the event of
Rive Bend.

an emergency at 40&. As indicted in the SER, the staff will conduct a post- .

I

implementation appraisal of the ERFs in accordance with Supplement 1 to;

I st> 4 .
NUREG-0737 on a schedule to be developed between the applicant and the.N E

0D
- (}\%

(2') Meteorologica.I Manifering frogram

jThe meteorological monitoring ogram, as pres nted in the Plan, and the proce- I ''

dures for its use will be reviewe nd 4 valuated at the time of the onsite emergency ;

,

preparedness implementation raisal nspection).
1

I /
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Evalua
/

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
b

an onsite appraisal of Mw implementation,0f th; ..mviulv3.cel xHt:r';; -

p The staff's evaluation of the adequacy of the applicant's emergency

response meterological monitoring program, as presented in the Plan, and the
IE

il!. implementation of the program is provided in Inspection Report No. 458/85-05.

The staff considers this P - * ; item closed.

_

Confirma

ses .4 pdid W RdWopd Equirned@d brlies - -

-

Appendix E of the Plan indic+ t the icalandradiological

equipment and supplies located at West- e iciana Parish Hospital and Our Lady
/

of the Lake Regional Medica 14 enter will be luded at a later date.

Evaluat Y *

#
yp d J rdialo550

AppendixEtothePlanhasbeenrevisedandnowprovidesalistopequipment -

and supplies to be stored and used at th: h;;p'q:h. The staff finds this
portion of the applicant's Plan adequate.

WtSt felict'n M4 bYif N0f

papf & Lar Rg.J Md/M'

|

\
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13.3.2.9 Ac[identAssessment Q,
. , rf' '

..

Oden

- Dose Mssessment N8N0dOIO93
_!

Methods and techniques have been established for detennining the source tenn of '

radioactive material within plant h ms, including the ~ relationship between

j high-range containment monitors and radioa tive material available for release.s,

The staff is reviewing this information and will provide its conclusions
N

regarding the dose assessment methodology in a suppler'nent to this report. i

Evalua d
/ -

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

of airborne radioactivity are described in the Plan. These consist of a

computerized dose assessment method, which is the primary method, and two

backup hand calculational dose assessment methods.

'
.

gD The computerized system, tenned the Online Dose Assessment System (ODAS)

receives effluent monitor data from the radiation data processing subsystem,

meteorological infonnation 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.

fGs Isla"
The model uses a blend of equations from NRC D ;&try ..;M: 1.111 Rev 1)f

,

,-
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I
-

I-
and 1.145[Rev;gio*3 ) The ODAS can compute and plot contour lines of equal di'sper-

-
-

0 i

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 meteorological data.)
qg8 An alternative manual calculation procedure is provided, via EIP-2-024, using

a progranned 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' infonnation frcm EPA's Manual

of Protective Action Guides to convert concentrations of radionuclide to dose
k5 tahic.ha

rate. The pcribed)by the 2nn14eant can a t 5 o the relevant
,

target organs of individuals in the vicinity of the site. 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 levels 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 radioactive releases: 100 ::st gap activity,10 - a t coolant activity,

and 1, 10 and 100 rca.t fuel inventory. Infonnation from the high range con-
j 7

tainment monitors is included in offsite dose assessment and is 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. -

''
Confinnatory ' s-

(2.) Proc eolwes b bIoI If NM u8" u "#39
By letter dated October 28, 1983, the applicant coninitted to include adminis-

N/ V ?
trative procedures for inplant, onsite, and off, site dialogical sampling and

,

monitoring in procedure 1-EIP-17. Radiatf6n protection procedures will outline
./ . - -

the specifics in performing the sampling arid monitoring. This matter is

confinnatory, and the staff ill provide its

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

Evalua

/

On October 3,1984, the applicant submitted approved EIPs to the staff. EIP-2-

M@U" 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 preoperational inspection program. The staff finds

this portion of the applicant's Plan adequate.

Confirmatnev '

(3) hetecSon and Meafpremed of kAdioachv% in b4uid Edwri!5

By letter dated February 16,1984 the applicant submitte'il a proposed change

to S ction 13. 3. 3. 2. 2 ^* +" r""
a rov) itional infonnation on the

detection and measurement of radioactdit in liquid effluents. The applicant

alsospecifiedthatEIPsprovidthecalculationalmethodforrapidlyassessing
N

<
.

_ _ ~ . _ _ _
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'
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the offsite Bose consequences resulti from radiation Jevels in the coolin'g
/ -

tower blowdown and liquid radwaste effluent 4his matter is confirmatory, anc' f

/ (

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

- -i

Evaluat

/
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

Mississippi 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 s -

| .

,
-

.

Confirmat C$
-r

D) Manu,1 M@ d Arounf.WA
n -

[ By letter dated February 16, 984, the applic ovided additional information

on a manual method of accountabi ty. An appropriate Plan change will be provided
/

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

conclusions in a supplement to this repo .

-- _ __. . -
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Evaluat
-

/ !

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 perfom accountability in the

event the security access control system is inoperative. The staff finds this

portion of the applicant's Plan adequate.

Open ,7 i;

g n[f;J m Q L M Protective M'm bMmo
-

.,

The applicant should use the uidance of IE Infomation Noti;;e 83-28, " Criteria
-

7 .
'

for Protective Action Recomenda ans for General Emergencies" (dated May 4,
/

1983), in upgrading EALs and establis ngfPs for classification of emer-

gencies and protective action recopnendat ops. (The infonnation notice pro-
/ \mvides a flow chart depicting fhe classification and protective action recom-

mendation scheme descri d in Appendix 1 of NUREG-0654.)

Evalu # *
- .

,

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

Table 13.3-1 (EAL scheme) of the Plan and E1P-2-007, " Protective Action Recomen- ~

dation Guidelines." The staff finds this portion of the applicant's Plan

adequate.

(

.

|

,_ . _ ._ .-. , _ . _ _ - .- _, _ _ - - - - -
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Open 10- WMN f t' ~ -

, ,

Y,
h A u.o d s b dih 0 r A 0 Ons|le dkhn|s %

,

The applicant must make Section 3.3.5.4.1.1,3.4I the Plan consistent with
'

+k Ma n ?

NUREG-0654 and Section 13.3.4.2.2.8, 'garding the capability to account for all

persons onsite within 30 mi from the art of an emergency. -

Evaluat W
/

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
,

General Emergency. In addition, should the Emergency Director determine that a

protected area evacuation is required for other classes of emergency, the account-

ability will be accomplished within 30 minutes of the evacuation order. The staff4

finds this portion of the applicant's Plan adequate.

13.3.2.11 Radiological Exposure Control

3 , i i . L .. . ; .*, k . . ' *. |G ( s ,.

Ope g '3
1-

'

h) "gyrosure Lim;+s e r Mad 6._..I~
1.-f ' '

The applicant must provide emer, ncy. exposure guidelines for persons providing

medical treatment. [
^

t

| *

i

|
-_ _ _ -

-
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Eval '-

/

b In correspondence dated February 5,1985, the applicant specified that exposure

limits 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.
,

., ' b13.3.2.12 Medical and Public Health Support '

,

. .

Open [ '''' .'s ..,. -
, , .. . .~ . . .

9 (,i) Emerge 9 Ica $5fisbMct,b4MI ' ' '

' . ...-T , ,

L By letter'' dated Febr 16, 1984, the applicant stated that the River Bend '

g.
/

gp medical assistance plan ( P), nd the Decontamination and Treatment of the

Radioactivity Contaminated Patient af~of West Feliciana Parish Hospital
_

outline the hospital's capabilitN and w % provided for staff review.
- ~

Thestaffwillprovide1[sconclusionsontheacceptabilityoftheMAPina
<

supplement to this report.
.

Eva
"

.
.

L By letter dated August 14, 1984, the applicant submitted the emergency medical

gAf assistance plan (EMAP) and the Decontamination and Treatment of the Radioactivity!

Contaminated Patient Manual West Feliciana Parish Hospital and Our Lady of

the Lake Regional Medical Center. The submittal contains a description of the

|

|
.

W

.__._r _.. . _ _ _ _ _ _ _ _ _ r , _ .
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'

_-

hospitals' cipabilities and agreement letters between Our Lady of the Lake
-

-

Regional Medical Center, Jackson Rescue Unit. West Feliciana Parish Hospital,

ggC, and Radiation Management Corporation (RMC) and GSU. The submittal also includes

agreement letters between RMC and the Hospital of the University of Pennsylvania
FS A R. y

and Northwestern Memorial Hospital. By Amendment 15 e the " Ln, the 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.

1
#.

~

k' '

enen-.e y 7:;; a __ ,; ,
_ _

6 ' ,. i . . -(g) f -
.-

[
By letter dated February 14, lh the applicant conenttled to provide agreement

letters for ambulance service with Weit (elic Parish Hospital and the Jackson
,

N
Rescue Unit in an FSAR amendment. This mattdr confinnatory, and the staff

will provide its conclusions in a supplement to the SER.

.

wvw WG IV

p5A8 ..

4 mendment 13 +^ '' """ provided letters of agreement with the Jackson RescueA

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

applicant's Plan adequate.

.

M e



. ..

-25-

'
-

- ?
13.3.2.13 Recovery and Reentry Planning and Postaccident Operations

' .

,

I

f f
'

M:- 1.. t ..f ,,

c (, !Q)' -
, , .. .

.-_.

Before the staff can reach a conc on, the applicant must establish and submit ',,

for staff review a corporate plan en or edure that will ensure the necessary

coordination and jot ace with site, local, and Sta e lans and procedures.
-

b!! J l' w.

..

By letter dated August 14, 1984, the applicant furnished additional infonnation

g on the relationship 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
O

between the Recovery Manager (Senior, Vice President'-RBNG), 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
* n . r 's . c 5 9

will administrate funds required by R8NG during the emergency and recovery phase. -

A
Inaddition,theLicensingSupportCoordinator(Beaumont, Texas)previously

referenced in FSAR Table 13.3-5 is within the E m i nd 5 : h r Oc.y TRBNG F

but is no longer a mewber of the emergency organization. The Joint Information

gC, Center (JIC) is operated under the direction of the JIC Director. The primary

..
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' L ..
-

spokesperson'within the emergency organization is the Vice President, External'-
'

Affairs located in Beaumont, Texas. However, the Administrator of Louisiana

Comunications (JIC Director) is located in Baton Rouge and will serve as the
L'-

alternate spokesperson unti1 relieved by the primary spokesperson. Primary and
3

I- ' r-

back[up comunications exist between 4L85 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 Comunications Staff Activation and Functions Procedure (EIP-2-023)-

describes the functions of the GSU primary spokesperson and his alternate when

interfacing with RBNG, local and State public information personnel and the media.
J ,.

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

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
.-. , .,

'

Y u .. ' ; a(;
* * ' **.q ;,_ ,..v ., . .n ; -

, . n . .o.. .
.

,

'' g; .-

(, GCron YF N"4 |**duresN * *

" g % M*n -

,

Appendix F contains a listing of ocedures re Md to implement the Plan, f',>j

! The applicant has agreed to include , s-reference between the Plan and
|

g,W EIPs when all the procedures ar ompi .

_,

: ..

.

_ . _ _ -
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Evaluatkr
W

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.

13.3.3{{ Conclusions

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-

logicalehrgencyduringoperationupto5%ofratedpower.
.

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

4h SER.
will be provided in a futuregupplement to L: ;;;rLin support of full-power
operations.

%

*.

8e

ens
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15 TRANSIENT ANO ACCIDENT ANALYSIS

15.9 TMI Action Plan Requirements

15.9.3 Item II.K.1 IE Bulletins on Measures To Mitigate Small-Break LOCAs and

Loss-of-Feedwater Accidents

Item II.K.1.5 Assurance of proper Engineered Safety Features Functioning

[ssue
Confirmatory 44+= 62 required NRC Region 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 issued appropriate procedures
to meet the aforestated item. This will be documented in NRC Inspection

'Report 50-458/85-49.

.- Issue
This completes regional action on Confirmatory ttem 62.

15.9.4 Item II.K.3 Final Recommendations of Bulletins and Orders Task Force

Item II.K.3.31 Plant-Specific Calculations To Show Compliance With 10 CFR 50.46

Plant-Specific LOCA Analysis
.

The staf f'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 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 indicat_ed that the most limiting

1

07/12/85 15-1 RIVER BENO $$ER 2 SEC 15
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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)
diesel 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 its review, the staf f 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

)j detailed control room design review (DCRDR) contains the following elements,

; consistent with Section 18.1 and its Appendix A to Section 18.1 of the Standard i

| Review Plan (NUREG-0800):

l

(1) an evaluation of the DCRDR Program Plan submitted by the applicant

i
; (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 appitcant's DCROR team leader
I and' human factors contractor, January 23, 1985

i
j (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 items 1-3 above by consultants from Lawrence Livermore
! National Laboratory (LLNL). Appended to this $ER supplement is the Technical
I
j Evaluation Report (TER) prepared by. LLNL (Appendh J). Except as noted, the j

,

: staff concurs with the evaluation, conclusions, and recommendations contained
L

j in the LLNL report. The following summarizes the staff's evaluation findings |

{ regarding the required elements of the River Send DCR0R. |-

4

! 18.1 Human Factors Enaineerina Team
,

| I

j The applicant has established and utilized a qualified multidisciplinary team

{ to conduct the detailed control room design review (DCROR). The concern raised |
j (see Appendix J) that the applicant's Summary Report indicates a significant |
| reduction in the participation of human factors specialists during the final
j implementation and verification of control room design changes has been acceptably
| addressed by the applicant in a letter dated January 23, 1985. The continued

07/12/05 18-1 RIVER 8ENO 5SER 2 SEC 18
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application of appropriate human factors expertise through the completion of
DCRDR activities should be confirmed by the applicant in his scheduled supplement
to the DCRDR Summary Report.

18.2/18.3 System and Task Analysis

The methodology described in the GSU Summary Report and discussed in depth at
the DCRDR in progress audit provides an acceptable means to fulfill 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 control requirements for successful task perfor-
mance have been identified and analyzed to an acceptable level of detail. The

staff met with the applicant's DCRDR 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 DCRDR task analysis documentation for
selected., emergency scenarios. Thesampleauditedrevealedthattheaphlicant
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 in the exl' sting 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 (HEDs) correctly. In order to confirm this, the appli-
cant should provide written documentation for at least one emergency sequence
which unequivocally N eonstrates how it was determined that the inventoried

displays and controls provided the necessary information and control capability.
This information may be provided in the scheduled supplement to the DCRDR Summary
Report.

1
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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 DCROR
meets the requirements of Supplement 1 to NUREG-0737. Control room survey items
which must be completed before fuel load include: lighting; heating, ventilation,
and air conditioning (HVAC); noise levels; communications; and the availability
of procedures and adequate protective clothing. The applicant has committed to
evaluate these items 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.

10.4.3 Assessment of HEDs
.

The method applied by the applicant to assess the significance of HEDs 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 is potentially acceptable for meeting the DCRDR 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 resolution of numerous HEDs is uncertain and/or unacceptable to the
staff. The HEDs for which further information and/or additional action is needed

07/12/85 18-3 RIVER BEND SSER 2 SEC 18
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1

l

l

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
fortheproposedresolutionormodificationtothep7oposedresolution. 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. Of
particular concern to the sta'ff is the possibility that, as now scheduled, some
modificat. ions may interfere with initial reactor startup operations.

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

18.4.5 Verification of Design Improvements

The staff generally agrees with the recommendations in the appended TER (Appen-
dixJ)regardingverificationthatDesignimprovementsprovidethenecessary
corrections and do not introduce new HEDs. 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 HEDs.

18.4.6 Coordination of DCRLR With Other Activities

Although the enclosed TER (Appendix J) notes some deficiencies in the documen-

tation of the coordination and integration of the DCRDR with other Supplement 1
to NUREG-0737 activities, the staff does not require additional documentation
at this time. The staff may, however, require additional information about the

07/12/85 18-4 RIVER BEND SSER 2 SEC 18
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6

'

I

i integration of the River Bend SPDS into the control room during its review and
j audit of the SPDS.
1

#

Conclusions

!

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

! for staff review information that will:

(1) Confirm the continued participation of human factors specialists in remaining
DCRDR activities.

(2) Document the adequacy of the DCRDR task analysis.;

i

(3) Confirmthattheremain[ngcontrolroomsurveyitemshavebeencompleted
and provide acceptable resolutions and implementation schedules for any

i significant HEDs identified.
.

3

; (4) Respond to the specific concerns regarding resolution of the HEDs identified
!

) in Appendices A and 8 to the technical evaluation report appended to this
| supplement (Appendix J).
1 !

(5) Confirm that all control room modifications resulting from the DCRDR have

) been verified to ensure they p#rovide the expected correction and do not
j introduce new HEDs.
!

'

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

:
i

:

I
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Table 1.5 Listing of license conditions
1

Issue Status SER Section.(s)
'

(1) Oil and gas exploration Removed (SSER 2) 2.2.2

(2) Turbine system maintenance program 3.5.1.3.3

(3) Fuel rod internal pressure Removed (SSER 1) 4.2.1.1

(4) Inadequate core cooling 4.4.7
(TMI Item II.F.2)

(5) ESF reset control Included in Confirm-
atoryIssuel29P
(SSER 1)

(6) Post-accident capability 10.4.6
(TMI Item II.8.3)

(7) Solid waste process control program 11.4.2

(8) Partial feedwater heating 15.1
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