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1 Docket No.-50-458
JUL 2 6 E85

i Mr. William J. Cahill, Jr.

Senior Vice President
River Bend Nuclear Group
Gulf States Utilities Company
P.O.' Box ~2951

'

Beaumont, Texas 7704
Attention Mr. J. E. Booker4

Dear Mr. Cahill:

e SUBJECT: DRAFT SAFETY EVALUATION REPORT SUPPLEMENTS FOR THE RIVER BEED
STATION UNIT 1

-On July 25, 1985, you were requested to certify the Technical Specification
for River Bend Station, Unit No. I that to the best of your knowledge, the
Technical Specifications accurately reflect the plant FSAR, the staff's SER
and the as built configuration of the plant. However, to meet your licensing
schedule, given the major recent changes in the FSAR, the staff is working to
complete the SER at the same time you are reviewing the Technical Specifica-
tions. Therefore, we are enclosing draft naterial from SER Supplements 2
and '3 to assist you in your review of the Technical Specifications. However,
this material is draf t and subject to modification.

Please contact the NRC Project Manager Stephen 11. Stern, for clarification or
further discussion on this topic.

Sincerely,

Walter R. Butler, Chief
Licensing Branch No. 2
Division of Licensing

Enclosure: As stated
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On July 25, 1985, you were requested to certify the Technical Specification
for River Bend Station, Unit No.1 that to the best of your kncwledge, the
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and the as built configuration of the plant. However, to meet your licensing
schedule, given the major recent changes in the FSAR, the staff is working to
complete the SER at the same time you are reviewing the Technical Specifica-
tions. Therefore, we are enclosing draft material from SER Supplements 2
and 3 to assist you in your review of the Technical Specifications. However,
this material is draf t and subject to modification.

Please contact the NRC Project Manager Stephen H. Stern, for clarification or -

further discussion on this topic.

Sincerely,

,

Walter R. Butler, Chief
Licensing Branch No. 2
Divisien cf Licensing

Enclosure: As stated
- _. .

DISTRIBUTION:
Docket File NRCPDR Local PRD PRC System USIC LB#2 Reading EHylton
SStern OELD,Dewey ACRS(16) JPartlow BGrimes Edordan

(/vS
'

LB#$ QL/PM
J LB#2/DL A LB#2/DL/BC

SStorm ml EHilton WButler
7/46/G5 7/2(, /65 7/ 2_/p /85



_

e "* %p 9

8 ,y , c. c ((o,h NUCLEAR REGULATORY COMMISSION
# UNITED STATES

5.( ;/ p WASHINGTON, D. C. 20555
.

. ' . . & 2 6198$
*

.

.

Docket No. 50-458

Mr. William J. Cahill, Jr.

Senior Vice President
River Bend Nuclear Group
Gulf States Utilities Company
P.O. Box 2951
Beaumont, Texas 7704
Attention Mr. J. E. Booker

Dear Mr. Cahill:

SUBJECT: DRAFT SAFETY EVALUATION REPORT SUPPLEMENTS FOR THE RIVER BEND
STATION UNIT 1

On July 25, 1985, you were requested to certify the Technical Specification
for River Bend Station, Unit No. I that to the best of your knowledge, the
Technical Specifications accurately reflect the plant FSAR, the staff's SER
and the as built configuration of the plant. However, to meet your licensing
schedule, given the major recent changes in the FSAR, the staff is working to _

complete the SER at the same time you are reviewing the Technical Specifica-
tions. Therefore, we are enclosing draft material from SER Supplements 2
and 3 to assist you in your review of the Technical Specifications. However,
this material is draft and subject to modification.

Please contact the NRC Project Manager Stephen M. Stern, for clarification or
further discussion on this topic.

Sincerely,

- .-

Walter R. Butler, Chief
,

Licensing Branch No. 2
Division of Licensing

Enclosure: As stated
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Mr. William J. Cahil , Jr.

Senior Vice President
-

River Eend Nuclear Group
Gulf States Utilities Company
P.O. Boy 29E1
Beaumont, Texas 7704
Attention Mr. J. E. booker

Dear Mr. Cahill:

SUBJECT: DRAFT SAFETY EVALVATIOh REPORT SUPPLEMENTS FOR THE RIVEF. SEf.D
STATION UNIT 1

On July 25, 1985, you were requested to certify the Technical Specification
for River Bend Statier, Unit f;o. I that to the best of your kncwledge, the
Technical Specifications accurately reflect the plant FSAR, the staff's SER
and the as built configuration of the plant. However, to meet your licensing
schecule, given the major recent changes in the FSAR, the staff is wcrking to
complete the SER at the same time you are reviewing the Technical Specifica-
tions. Therefore, we are enclosing draft material from SER Supplements 2
ano 3 to assist you in your review of the Technical Specifications. However,'

this material is draft and subject to modification.
.

Please contact the NRC Project Manager Stephen h. Stern, for clarificaticr. cr
further discussion on this tcpic.-

Sincerely,

Walter R. Butler, Chief-

Licensing Branch ho. E
Division cf Licensing
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Docket No. 50-458 _

Mr. William J. Cahill, Jr.

Senior Vice President
River Bend Nuclear Group
Gulf States Utilities Company
P.O. Box 2951
Beaumont, Texas 7704
Attention Mr. J. E. Booker

Dear Mr. Cahill:

SUBJECT: DRAFT SAFETY EVALUATION REPORT SUPPLEMENTS FOR THE RIVER BEND
STATION UNIT 1

On July 25, 1985, you were requested to certify the Technical Specification
for River Bend Station, Unit No. 1 that to the best of your knowledge, the

.

Technical Specifications accurately reflect the plant FSAR, the staff's SER
and the as built configuration of the plant. However, to meet your licensing
schedule, given the major recent changes in the FSAR, the staff is working to -

complete the SER at the same time you are reviewing the Technical Specifica-
tions. Therefore, we are enclosing draft material from SER Supplements 2
and 3 to assist you in your review of the Technical Specifications. However,
this material is draft and subject to modification.

Please contact the NRC Project Manager Stephen M. Stern, for clarification or
further discussion on this topic.

'

Sincerely,

'

- .

Walter R. Butler, Chief
Licensing Branch No. 2
Division of Licensing

Enclosure: As stated
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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 isevaluated in IE Report No. 458/85-05.

'

2.4 Hydrologic Engineering

2.4.3 Probable Maximum Flood on Streams and Rivers
.

2.4.3.3 West Creek Flood Potential
-

In the SER the applicant was required to remove temporary road crossings and
sediment from West Creek before beginning station operation. This work has
been completed and is described in the May 13, 1985 letter from the applicant.

- The applicant has also committed to an inspection and maintenance program
for the fabriform lined section of West Creek (June 10, 1985, letter). The
applicant will inspect the creek at least once a year. If sediment buildup
exceeds 1 foot in depth the creek will be cleaned.

The staff now concludes that the applicant has met the requirements of the
staff in regard to preventing flooding from West Creek.

2.4.11 Cooling Water Supply

2.4.11.2 Emergency Cooling Water Supply

Since Supplement 1 of the SER was published, the applicant has made significant
changes in the operation of the standby mechanical draft cooling tower. The
cooling tower fans will no longer go on automatically in the event of an acci-
dent requiring emergency cooling. Instead, the fans will be started manually,
after a delay, to reduce the load on the diesel generators. The applicant has _.

stated that following a design-basis accident, during the worst meteorological

River Bend SSER 2 2-1
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conditions (as specified in RG 1.27) a delayed fan start of up to 2 hours will
still maintain tower return temperatures below the design basis temperature of

:95'F. The staff's contractor, Argonne National Laboratory (ANL), has completed )an analysis which independently confirms the applicant's calculatio.ns. The
staff concludes that the plant still meets RG 1.27 and GDC 44 even with the
delayed fan start. However, the staff is still reviewing the heat input from
the plant to determine the maximum water temperature with delayed fan start.
Staff confirmation of this temperature will be provided in a future SER
supplement.

2.5 Geology, Seismolccy, and GeotecNnical Engineering

The staff has reviewed the applicant's submittals on (1) the stability of slopet
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 cri-
teria described in Appendix A to 10 CFR 50, Appendix A to 10 CFR 100, Regula-
tory Guide 1.70 (Rev. 3), and the Standard Review Plan (NUREG-0800), July 1981.

. 2.5.5 Stability of Slopes

After canceling Unit 2, the applicant decided not to backfill the Unit 2
excavation pit that now exists adjacent to the Unit 1 structures. This pit is
approximately 30 ft below Unit 1 plant grade (el 94 ft) and covers a horizontal
area of approximately 300 ft by 300 ft as shown in FSAR Figure 2.5-72a. Since
the staff raised certair cancerns regarding the effect of precipitation and
runoff ponding in the pi' (NUREG-0989), the applicant has evaluated the impact -

of this ponding on the safety of Unit 1 seismic Category I structures and has
proposed to construct a berm around the Unit 2 excavation pit (letters,

'

April 10, June 22, and August 9,1984) to control the surface runoff. The
hydrological aspects of this problem are evaluated in Section 2.4 of SSER 1.
The two geotechnical issues resulting from this open excavation include:
(1) stability of the Unit 2 excavation slopes, and (2) sliding stability of the
service water tunnel.

. 2.5.5.1 Stability of Permanent Slopes

Stability of Unit 2 Excavation Slopes

FSAR Figure 2.5-72a shows a plan view of the Unit 2 excavation and the. adjoin-
ing Unit I structures. The north, west, and south slopes of the excavation are
cut slopes of in situ soil; the east slope which adjoins Unit I structures is
formed by placement of compacted backfill materials. Both the cut and the fill

i 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 stability for
both the cut and fill slopes is presented in letters dated April 10 and June 22,
1984.

A letter dated June 22, 1984 presents the applicant's evaluation of the level
of water that would collect in the Unit 2 excavation for various design-basis

River Bend SSER 2 2-2
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events. These water levels are shown in Table 2.1 of this supplement and were
conservatively considered in the completed slope stability studies.

Normal groundwater level at the site is at el 57.0 ft. Because the. level of
the water collected in Unit 2 excavation is higher (see Table 2.1) than the,

groundwater level at the site, water seeps into the slope. For analysis pur-
poses, the applicant assumed a horizontal groundwater level commensurate with
the pond level rather than the actual phreatic surface. This is a conservative
assumption because the upper phreatic surface normally will develop a gradient.
The subsequent stability analysis of the Unit 2 excavation is thereby conserva-
tive. Among the three design-basis conditions analyzed and listed in Table 2.1,
the safe shutdown earthquake (SSE) with a 25 year storm was the most severe
loading condition for slope stability as discussed below.

In the stability analysis of the cut slope (FSAR Fig. 2.5-72b), the applicant
has considered the effects of both the berm to be constructed and the live
loads of traffic on adjacent roadways. The top of the berm elevation was based
on the operating basis earthquake (OBE) + probable maximum precipitation
(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 poten-

. tial 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 sand
. layers, a sliding-wedge method of stability analysis was performed for the first

failure mode. The pseudostatic approach was used to consider the effects of
the SSE. The sand with gravelly sand stratum (shown as type B soil in FSAR -

Fig. 2.5-72b) has occasional pockets of loose sand between el 40 and 59 ft
(letter, June 22, 1984). Although this layer as a whole was considered to be

'

nonliquefiable (NUREG-0989; letter, June 22, 1984), the impact of reduced shear
strength in these localized inclusions of loose sand under SSE loading was con-
sidered in the stability analysis by assigning lower shear strength for this
cohesionless material. The angle of internal friction was varied between 10*
and 35* in a parametric stu.1y (letter, June 22, 1984).

- The Morgenstern-Price method c! analysis was performed using computers ard the.

minimum factor of safety against a deep-seated, wedge-type, sliding failure is
1.30 for the lowest friction angle of 10* as shown in Table 2.2 of this supple-
ment and FSAR Figure 2.5-72b.

The shallow slip circle failure of the cut slopes in sand and clayey sand
(shown as type A soil in FSAR Fig. 2.5-72d) was investigated using the psuedo-
static 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 condi-
tion. 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. How-
ever, if the bers were to fail during an SSE event, the applicant 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 .

|
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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 backfi_1.1 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 (slipcircle) Bishop method. The minimum factors of safety against a~ shallow slip
circle failure are shown in Table 2.2.

The results of '.he stability analyses presented show that both the in situ
slope and the backfill slopes are generally safe agairst 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-related item in the Unit 2 excavation that would affect the safety
of Unit 1. The applicant has committed to maintain the berm 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.

the safety of Unit 1 structures and the stability of the slopes meets the safety
requirements in accordance with 10 CFR 50, Appendix A. On the basis of the
staff evaluation presented in this supplement, the confirmatory issue on the
stability of Unit 2 excavation sicpes (Confirmatory Item 3) is now resolved.
The applicant should, however, ensure that the proposed berm around the excava-
tion and the slopes around Unit 1 standby service water tower are maintained to
enable it to fulfill its safety function as committed to by the applicant in -

the letter dated June 22, 1984.
"

2.5.5.2 Stability of Temporary Slopes

Stability of the Service Water Tunnel (G Tunnel)

Figure 2.1 of this supplement 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, runs past the Unit 1 standby service water tower,.

and terminates near the Unit 2 fuel building. The G tunnel is a reinforced
concrete box-type structure that was originally intended to be completely buried
underground. However, it was decided to cancel Unit 2 and not to backfill the
excavation pit above el 66 ft. Therefore, the G 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 assumptions:

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

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

of overturning.
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(3) The internal angle of friction for the compacted cohesionless backfill
(sand) is 36*.

-
, . ,,

(4) Thecoefficientoffrictionbetweensoilandconcretepoured.oncompadted- '
fill is taken as 0.55 for sliding analysis.

-

(5) Since the backfill is placed to the same elevation on both' sides of the
G tunnel at the east end, at-rest earth pressures are assumed to act there.
Because of the difference in backfill elevations toward the west end of
the tunnel, sufficient movement of the tunnel is assumed to occur to
reduce the driving soil pressure from at-rest condition to a state that
approaches active earth pressure at the west end. In the stability analy-
sis of the G tunnel, a lateral earth pressure coefficient of K, = 0.45 is
used only for 100 ft at the east end of the tunnel and a coefficient of
K, = 0.35 for the remaining length on the north side of the G tunnel. On

the south side of the tunnel a coefficient of K = 0.45 is used throughout
the length of the tunnel. "

Some of the above assumptions are given in Revision 2 of the applicant's cal-
culation G(c)-185. The staff is satisfied-that the above design assumptions
satisfactorily represent the existing conditions. The applicant's stability
analysis results (shown in FSAR Table 2.5-16) indicate that the minimum factors
of safety against sliding and overturning occur under SSE condition and the
factors are 1.7 and 1.8, respectively. These results are acceptable to the

, staff.

On the basis of a review of the applicant's analysis of the stability of the -

service water tunnel (G tunnel) against sliding and overturning, the staff
finds the margins of safety for the stability of the G tunnel to be adequate-

and acceptable. The applicant will be asked to revise the FSAR to incorporate
the design assumptions that were furnished through detailed calculations.

.

. *

I
.

1

.
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Table 2.1 Water'1evels in Unit 2 excavation *

Allowing for
Assuming no seepage from Water level used
seepage from ponding in in stability

Design-basis Unit 2 excava- Unit 2 excava- analysis of
conditions tion, el in ft tion, el in ft slopes, el in ft

Static + PMP 78.1 68.3 80.0

OBE + PMP 69.6 70.0 73.0

SSE + 25 yr 67.2 67.2 68.7
storm

* Letter from applicant, June 22, 1984.

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

.

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

Case analyzed Static 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

TShallow slip circle failure 1.51 1.21 1.19
-

* Letter from applicant, June 22, 1984.

** Deep-seated sliding failure mode was considered only for SSE si,nce
~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*.
Ldber safety factors using the infinite slope method do result and
would indicate that minor surficial sloughing can occur at the face
of the slope.
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3 DESIGN CRITERIA FOR STRUCTURES, SYSTEMS, EQUIPMENT, AND COMPONENTS

3.6 Protection Against 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 iden-
tified a confirmatory issue regarding documenting in the FSAR the failure modes
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. Ap-
pendix 3C.2 provides a discussion of the high-energy pipe breaks and summarizes
the effects of pipe whip and jet impingment loadings on safety-related struc-
tures, systems, and components. The staff has reviewed the methodology used bythe applicant to postulate break locations. The applicant has postulated full
break opening areas and no mechanistic approaches were used to reduce break

On the basis of the staff review of the failure modes and analyses, theareas.
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 regarding
pipe failure modes has been acceptably resolved.

3.9 Mechanical Systems and Components '

. 3.9.2 Oynamic Testing and Analysis of Systems, Components, and Equipment

3.9.2.4 Oynamic System Analysis of Reactor Internals Under Faulted Conditions

In Section 3.9.2.4 of the River Bend SER, the staff identified a confirmatory
item (Confirmatory Item 5) regarding the documentation in the FSAR of the re-
sults of LOCA and SSE analyses for the reactor internals and unbroken loops of
the reactor coolant pressure boundary. In a letter dated January 31, 1985, the-

applicant provided the results of its analyses including the effects of annu- !lus pressurization (AP). Subsequently, the analyses results were documented in
1FSAR Amendment 16. The staff review finds the results of the analyses satis- ;fies the staff acceptance criteria for the load combinations and stress' limits

of ASME Code Class 1, 2, and 3 components, component supports, and core-support
structures. Thus, the staff concludes that the confirmatory 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 Confirmatory Item 5 is considered closed.

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

3.9.3.3 Component Supports

The staff identified a confirmatory item (Confirmatory Item 7) in Section 3.9.3.3
of the River Bend SER regarding the justification for the applicant's position

i
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! classifying restraint of piping thermal expansion and relative building dis-
] placement stresses as secondary stresses for~ pipe supports. The applicant pro-'

vided its response in a letter dated Dece(ber 21,-1984.
_. .. .-

..

The staff's position with respect to pipe stresses in analyses is that piping
thermal stress is treated as a secondary stress. Piping therma 1 stress is
the stress that occurs from restraining the free-end deflection of piping that
occurs when temperature increases or decreases. Piping thermal stress is char-

t

acterized as a secondary stress whether the piping is analyzed by Article 3200
of Subsection N8 of Section III of the Code of the American Society of Mechan-
ical Engineers (ASME Code) or by the more simplified and generally used approach
of Article N8/NC/NC 3600 of the ASME Code. However, within the limits of rein-
forcement for Class 1, 2, or 3 vessel nozzles (nozzle piping transition), re-
straint of free-end displacement of the attached pipe is considered a primary,

stress by the Code and the staff concurs in this treatment.
i

j For piping and the pipe-nozzle transition region of a component such as a
vessel, the staff has accepted and uses Section III of the ASME Code to char-

,

acterize the stress which results from the restraint of free-end displacement
of piping as primary for nozzles within the area of reinforcement, or as
secondary for p'iping.

'

Before Subsection NF was issued in 1973, the Code of the American Society of
i

Steel Construction (AISC Code) (Manual of Steel Construction) was used exclu-
'

i sively for support design with the exception of component standard supports.
Even now the AISC Code continues to be used for the design of either a portion,
or the complete structural load path, of a piping and compenent support. The . ;

i
I AISC Code does not characterize loads as primary or secondary. All loads in-'

cluding those caused by piping thermal expansion are evaluated. When Subsec-j. tion 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
i 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 dis-'

cussed in the AISC design instructions. However, items meeting the AISC speci-

:
' fication must be designed so that stresses which result from all source,s are at

least within specified allowable values. Unless those loads are evaluated, or
their effects are otherwise limited, such as by stipulating a maximum value for

; support strain, there is no assurance that the support will not fail because of
gross plastic deformation or that the deformation will not affect the opera-4

bility of supported components. To disregard such effects simply because a
i standard allows the practice is not considered acceptable for a safety system.

Subsection NF in the 1973 edit 4on of the AISC Code, and in all later editions,
does not require the evaluation of stresses that result from the restraint of

i thermal expansion of the support itself. The staff has accepted this provision.
| requiring an evaluation only in those unusual cases where long-constrained

support lengths subject to large temperature changes might collapse or otherwise
be appreciably stressed.

|
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For the River Bend facility, the applicant performed a comparison study using
the above-described staff position to essess the effect of classifying constraint
of thermal expansion and related seismic. building displacement stresses as
primary stresses on existing pipe support designs. -'

The applicant selected 250 pipe supports from eight Category I piping systems.
These eight piping systems were selected because of their high operating temper-
atures and seismic building displacements. The pipe sizes varied between 2-inchnominal pipe size (NPS) and 24-inch NPS. The results of the study showed that
redefining constraint of thermal expansion and seismic building displacement
stresses as primary stresses increased the pipe support stresses; the structural
integrity of the designs was not compromised and physical modification of the
designs was not required. The designs were evaluated to the allowable stresses
of tha 1974 ASME Code (including the Summer 1974 Addendum) which is the current
River Bend licensing commitment.

On the basis of the results of the applicant's study, the staff concludes that
the design methodology used for the River Bend component supports satisfies
the staff position described above and, thus, the portion of the confirmatory
item dealing with pipe failure modes (Confirmatory Item 7) is considered closed.
3.9.6 Inservice Testing of Pumps and Valves

The applicant had not submitted an inservice testing (IST) program for pumps
and valves as of the issue of the SER. Thus, the SER stated that the resolu--

tion 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 pro- _

gram 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 with-
in 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 diffi-
culties without a compensating increase in the level of quality or safety.
Therefore, pursuant to 10 CFR 50.55a(g)(6)(1), the relief that the applicant

-

has requested from the pump and valve testing requirements of the 1980 edition
of ASME Code Section XI through Winter 1981 addenda should be granted for a

i

period of no longer than 2 years from the date of issue of the operating li-
cense on-until the detailed review has been completed, whichever comes 'first.
If the review results in additional testing requirements, the applicant will be i

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, 3.7.38, 3.9.2A, 3.9.28, 3.10A, and 3.108, an evaluation is I

made of the applicant's program for seismic and dynamic qualification of

i
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safety related electrical and mechanical equipment. The evaluation consistsof: (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 compl'eteness 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) Stds. 344-1975 and 323-1974. These documents define acceptable method-
ologies for the seismic qualification of equipment. Conformance with thesecriteria is required to satisfy the applicable portions of: General Design
Criteria (GDC) 1, 2, 4,14, and 30 (Appendix A to 10 CFR 50), Appendix 8 to
10 CFR 50, and Appendix A to 10 CFR 100. The program is evaluated by a Seismic
Qualification Review Team (SQRT) which consists of staff engineers and engi-
neers from the Brookhaven National Laboratory (BNL, Long Island, New York).

3.10.1.2 Discussion

The SQRT has reviewed the equipment seismic and dynamic qualification infor-
mation contained in FSAR Sections 3.7.3A, 3.7.38, 3.9.2A, 3.9.28, 3.10A, and
3.10B and visited the plant site from October 29 through November 2, 1984. The
purpose was to determine the extent to which the qualification of equipment,
as installed at River Bend, meets the criteria described above. A representa-
tive sample of safety-related electrical and mechanical equipment as well as
instrumentation, included in both nuclear steam supply system (NSSS) and bal-
ance 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 quali-
fication documents, and responses provided by the applicant to SQRT's questions
during the audit, the applicant's seismic and dynamic qualification program,
subject To generic findings discussed in Section 3.10.1.4, was found to be
defined and implemented. The equipment-specific findings as a result of the
SQRT audit are identified in Table 3.1 and the generic comments are listed in
the following section. Upon satisfactory resolution of these specific findings
and generic comments, the seismic and dynamic qualification of safety related
equipment at the River Bend Station, Unit 1, will meet the applicable portions
of 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 in the generic comments listed below, is required before the staff can

;accept the applicant's seismic qualification program for equipment:
1
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(1) Each equipment qualification document package contained summary statements
and overall. conclusions. The conclusion for each package was that theequipment Jas ' fully qualified. However, in many instances it was observed
that:tvidehce necessary to reach the state of complete qualification wasunavailable. 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 alimited life. Such equipment could be located in either a mild or a harsh
environment. The appifcant is to develop a systematic procedure for iden-
tifying limited-life parts and to ensure their replacement at appropriate'! intervals during the acceptance review of equipment.

(4) Some pieces of equipment were incorrectly or improperly installed.,

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

.

(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 re- _

turned to the qualified status.
~

(6) Upon completion of as-built piping analysis for all pipe-mounted safety-
related equipment, the applicant must confirm that the g values used for

j qualification of this equipment was not lower than the g values obtained
> from the as-built piping analysis.

(7) The qualification of those pieces of equipment which were originally quali-
fied to meet IEEE Std. 344-1971, should be identified and upgraded to meet

-

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

(8) Upon completion of the on going qualification process, the applicant must
confirm that all safety-related equipment has been qualified.

- -

3.10.2 Pump and Valve Operability

3.10.2.1 Introduction

To ensure that an applicant has developed and implemented a program regarding
the operability qualification of safety-related pumps and valves, the staff
performs a two-step audit. The first step is a review of FSAR Section 3.9.3.2
for the description of the applicant's pump and valve operability assurance

' program. The information provided in the FSAR, however, is general 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
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.

provide this confidence, the Pump and Valve Operability Review Team (PVORT),!
consisting of staff from Brookhaven National Laboratory (BNL) and the NRC,
conducts an onsite audit of a small representative sample of safety-related
pumps and valves and supporting documentation. ~'

The criteria by which the audit is performed are described in SRP Section 3.10
' entitled, " Seismic and Dynamic Qualification of Mechanical and Electrical|

Equipment."
Conformance with SRP 3.10 is required in order to satisfy the ,

applicable portions of General Design Criteria (GDC) 1, 2, 4,14, and 30 of |
Appendix A to 10 CFR 50 and Appendix B to 10 CFR 50.

3.10.2.2 Discussion

In performing the first step of the audit, the staff reviewed FSAR Sec-tion 3.9.3.2. The onsite audit, or second step, was performed by the PVORT'

during the week of October 29, 1984. The purpose of this two-step review
process is to determine the extent to which the applicant meets the criteria of|

SRP Section 3.10. A sample of three NSSS and seven BOP components was selectedto be audited.

The onsite audit includes a plant inspection of the as-built configuration and
installation of the equipment, a review of the normal, accident, and postacci-
dent conditions under which the equipment and systems must operate, the fluid
dynamic loads, and a review of the qualification documentation (status reports,
test reports, analysis specifications, surveillance programs, and long-termoperability 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 quali-
fication documents, and responses provided by the applicant to PVORT's questions

., during the audit, the applicant's pump and valve operability qualification pro-
gram, 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 com-
mentr. are listed below. Upon satisfactory resolution of these specific and
generic comments, the seismic and dynamic qualification of safety-related equip-' ~

ment at the River Bend Station, Unit 1, will meet the applicable portions of
GDC 1, 2, 4, 14 and 30 (Appendix A to 10 CFR 50); Appendix B to 10 CFR 50; andAppendix A 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 operabilityqualification program.

(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

River Bend SSER 2 3-6
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;

|

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.

--

(2) During the acceptance review of equipment, a procedure should be developed
to identify limited life parts and ensure their replacement at appropriateintervals.

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

(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
inad.

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

I
_

|

|

.

.

.

-
-- .

1
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Tabla 3.1,

! SQRT findings en seisaic cnd dynamic qualfric:tfon
. SQRT App 1tcant Equipment name
] ID No. ID No. and description Safety function Findings Resolution Status Remarksf

] M555-1 1C11-ACTD001 Hydraulic control unit: Translates scram signal The additional brace used Pending Open) Assemblycopsistsof into hydraulic energy during qualification testi N, cylinder, water to insert the control of the equipment was alss-j accumulator, and vari- rod drive and allow its ing from the installed unit.a ous valves. *

] return flow to discharge
through the exhaust

; valve.
I N555-2 H13-P680 Plant control console: Supports instruments The dynamic sin 11arity Pending Open !]
7 A U-shaped monitoring which are used to moni- between the tested specimenbenchboard. tor and control the and the River Bend console

! safe operation and was not established.shutdown of the plant.
,! The test mounting was not
j' documented in the test

report.

For components qualification, I

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

MSSS-3 C61-P001 Remote shutdown Provides redundant The installation condition Pending Openvertical board means for safe shutdown of being next to another
of the plant, cabinet and the wall was j

not addressed in the,

qualification.

N555-4 E12-C002A C RHR pump and motor Assembly is required
to pump water in the Quallffed
suppression pool during

. pool cooling modes and
LPCI vessel injection
modes.

NS$5-5 H13-P601 Reactor core cooling Contains instruments Dyianic similarity between Pending Openbench board: A moni- that are used for manual the. tested specimen and the
toring panel. control for accident River Bend unit was not

mitigation of the emer- established.
gency core cooling i

system. Test mounting was not
completely documented in

8
the test report.

'

For component qualification,
the capability g-values were,

not defined and demonstrated
to envelop to required re-
sponse spectra over the
entire frequency range.

4
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Table 3.1 (Continued)

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

I Bracket modification for
limit switch.

.

Elimination of junction
box.

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

BOP-1 1CCP'MOV138 10" motor-operated Is required to isolate Qualified
valve the containment and to

intercept the water flow
of the reactor plant
component cooling water
system (RPCCW) to the

|
nonregenerative heat
exchanger.

g

! BOP-2 1RCP*TCA03 Termination cabinets Are required at pene- Qualtfled
trations to contain the
wiring used in instru-
mentation monitoring and
control of equipment used
in various safety-related
functions.

!
,

80P-3 1EHS*MCC Motor control center: Is required to provide Qualification of devices Pending Open

1
A two-bay rectangular Class IE power distri- apparently covered by

a cab' net containing button. Gould reports R-STS-10.31
st rters, circuit and analysis was not avail-
breakers, switches, able for review.

terminal blocks, etc. Test mounting was not docu-
mented.

,

It is not clear from test'
~ report whether the MCC was

tested for 5 08E and 1 SSE
f for both the energized and a

deenergized conditions.
Supplemental evaluation !
report for HE 4-3 circuit
breakers was not part of

.

the qualification documen-
tation package.

i

1
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Table 3.1 (Continued)*

SQR1 Applicant Equipment name *

10 No. ID No. and description Safety function Findings Resolution Status Remarks

BOP-4 1E12*PC003 Centrifugal fill Maintains the RHR The site inspection revealed Pending Open

pump: A pump / motor system piping filled the following deficiencies:

assembly. and ready for main
RHR pump startup. The shim stack was loose.

One nut in the seal housing

was loose and another was
missing.
The motor nameplate was
missing.

BOP-5 1HVC*ACU18 Control building air Maintains the control Qualified
conditioning unit building at design

temperature and
humidity.

BOP-6 IfNR*A0010A Air-operated damper: Operates only during Qualified
It is duct mounted LOCA when it bypasses
and supported from the the air to the standby

colling. gas treatment building.

80P-7 ILSvaC3A 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 15CM*XRC14 Transformer Furnishes power to Dynamic stellarity between Pending Open

various Class IE the tested specimen and the
i

instruments as part of River Bend transformer was
I the uninterrupted power not established.

supply system. Test mounting was not com-
plately documented in the
test report.

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

Site inspection revealed the
8

following: ,

There was no contact between*

the base plate and concrete
in most places.
Side panels were loose.
Base plate was not addressed
in the qualification
documents presented.

1
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Table 3.1 (Continued)

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

80P-9 IEJS*LDCIA Load centerp 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.

80P-10 ISWP*P2B Standby 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 norinal computed and compared to
pump. service water is lost, motor's operational

speed.

Operability of pump under
seismic load needs to be
ensured.

!.

!
'
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Table 3.2 PVORT findings on operability qualification of pumps and valves2,

7
o
' Plant I.D. Safety
i No. Description function Findings / resolution Status Remarks
E

E22-F015 20" motor oper- Opens in response Operability of the valve Openv,

M ated gate valve to either a suppres- was established using
'' (NSSS) sion pool high- analysis only. A test
62 level signal or a program is presently

low-condensate, being performed and a
tank-level, con- similar analysis with a
tainment isolation. similar valve which was

tested will be submitted
as demonstration of oper-
ability and qualification.

.

ISWP-P2A Standby service Provides cooling Clari fy vibration accep- Open
water pump (B0P) water for safety- tance criteria (displace-u,

d, related equipment ment velocity)?
'' if normal service

Coupling runout value Openwater is lost.
(driven member) is
inconsistent with align-
ment requirement.

Pump weight incorrect on Open
PVORT sheets.

Final qualification sub- Open
ject to compliance with
endurance testing recom-
mended in IE Bulletin
83-05.

,

833-F060A 20" flow con- Maintains pressure Satisfactory. Closed '
'

trol valve boundary integrity.
(NSSS) .

t
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3 Table 3.2 (Continued)
$
'

Plant I.D. Safety

( No. Descriptidn function Findings / resolution Status Remarks
a
vi 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 welded
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., ''-7003w

0 " Operability Tett Proce-
* 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
operated butter- control room during (260880); adapter plant
fly valve (BOP) LOCA. is also serialized

(260953). PVORT form
picked up the adapter
serial no. in place of

'the actuator no.
Clarification required. ,

ICCP-MOV138 10" motor , Outboard contain- Valve has serial no. 809 Open
operated gate ment isolation (1980) on "N" stamp tag.

I valve (BOP) valve. Manufacturer's nameplate

1
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3 Table 3.2 (Continued)
$
'

1 Plant I.D. Safety

(i No. Description function Findings / resolution Status Remarksa
i un ICCP-MOV138 10" motor- Outboard contain- serial no. is 1413-2.
I (Contd) operated gate ment isolation PVORT form lists valvem

[ valve (BOP) valve, serial no, as 809(1980).
; Inspection and test
; record form lists serial

no. as 1413. Clarift-
cation required.

1

Stroke time require- Open
ments vary from 30 sec
(spec sheet) to 22 sec
(inspection and test

record) to 20 sec,
4 i (PVORT form). Clari-e,

us fication required.

Have stem leakoff Open
requirements been
provided?a

! Have space heaters Open
I

been removed?
I

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

1-G-EE-18, iaitiated
j due to excessive torque
; values in Rev 1. Com-

paring Revs 1 and 2, '

the torque valves appear i

to be the same. '

i

B21-A0VF32A 30" check ~ valve Containment iso- SatisfacN>ry. Closed
(BOP) lation and reactor

coolant pressure
boundary.

!

'
,

_ - . - - _ _ - - _ - -
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: go Table 3.2 (Continued)
$
'

Plant I.D. Safety,

f? No. Descriptiop function Findings / resolution Status RemarksE
us E33-SOV14 2" solenoid- Provides initial Valve installation OpenE operated globe pressurization of contradicts note 18"

valve (BOP) 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?

P
Are the forces delivered Openg

*
; by the spring capable of

closing the valve againsti

i the loads of the working
fluid?

What assurance is there
<

that the delivered air
quality is in agreement

; with the manufacturer's
requirements?

List tests performed by Open
GSU to date or to be4

performed in the future. '

How to or will GSU track '

manufacturer's recom-
| mendations regarding.

maintainability of
components subject to
aging?

I
,

___- _
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3 Table 3.2 (Continued)
$
[ Plant I.D. Safety
$g No. Descriptian function Findings / resolution Status Remarkso.

g E12-C002C RHR pump Supplies water to How is pump performance Open
g (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
and the reason for the
reject tag and the action

[ taken.
u

Serial no. on motor qual- Open
ification documentation
and long form disagree.
Clarify the differences Open
between GE specification
21A3504, Rev. I and
21A35048V, Rev. 0 (e.g.,
removal of IEEE standards;
is this component built
to IEEE, if not justify
why.

Clarify how GSU will or '

has identified parts i
sensitive to aging '

mechanism an'd how they
-

will be tracked.

1
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m Table 3.2 (Continued)
7
o
' Plant I.D. Safety
f? No. Descriptipn function Findings / resolution Status Remarks
E.

E12PC003 RHR subsystem Maintains RHR The specification Openus
X; fill pump (BOP) system piping specifies demineralized"

filled and ready water on data sheet whileN
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, impellers, etc.?

At reduced voltages
what is the capabilityy of the pump / motor, andg does it meet the require-
ments of the system?

!

$

,

4

,

I
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4 REACTOR ~

4.2 Fuel System Desian -

4.2.3 Design Evaluation

4.2.3.2 Fuel Rod Failure Evaluation

(8) Fuel Rod Mechanical Fracturino

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

4.2.3.3 Fuel Coolability Evaluation

(4) Fuel Assembly Structural Damage From External Forces

The staff approved (Thomas, October 20, 1983) the GE topical report NEDE-21175-3,
which describes an analytical method for evaluating seismic-and-LOCA loads. -

The staff has also reviewed the plant-specific values of liftoff and accelera-
tion (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 refer-
enced 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 con-

,

firmatory issue of seismic-and-LOCA loads, is satisfactorily resolved for River |Bend.
~

4.4 Thermal and Hydraulic Desian ;
l

4.4.4 Thermal-Hydraulic Stability I

~

GE originally proposed a BWR stability design criterion for a decay ratio of
less than 0.5. The applicant has calculated that the River Bend Units 1 and 2
core design will exceed this value. In addition, more recent operating and test
data from other BWRs have demonstrated the occurrence of limit cycle neutron
flux oscillations at natural circulation and several percent above the rated
rod line. The oscillations were observable on the average power range monitors
(APRMs) and were suppressed with control rod insertion. It was predicted that
limit cycle oscillations would occur at the operating conditions tested; however,
the characteristics of the observed oscillations were different from those pre-

,

viously observed in other stability tests. Namely, the test data taken showed
that some low power range monitor (LPRM) detectors oscillated out of phase with
the APRM signal and at an amplitude as great as six times the core average. GE
has prepared and released a service information letter, SIL-380, to alert the

River Bend SSER 2 4-1
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6 ENGINEERED SAFETY FEATURES
~

_

6.2 Containment Systems

6.2.1 Containment Functional Design

6.2.1.3/6.2.1.4 Short-Term Pressure Response /Long-Term Response
~

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 letter dated January 28, 1985, the applicant stated that the required.

analysis has been perforred and it was determined that a constant 425 scfh in-
leakage from both the PVLCS and the MSPLCS would meet the above criterion. How-

ever, 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, acceptable.

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 CONTEMPT-4
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code and concludes that the peak calculated pressures and temperatures reported
in the SER are in reasonable agreement with the values calculated using the *

CONTEMPT-4 computer code. This favorable comparison confirms the, applicant's - I
analyses. In addition, the applicant provided the results of the analyses per- j

formed 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 temperature, in both
the drywell and containment, will not exceed their respective design values |
and therefore, the proposed Technical Specification-allowable initial condi-
tions are acceptable.

6.2.1.5 Reverse Pressurization

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

6.2.1.6 Subcompartment Pressure analysis

In Section 6.2.1.6 of the SER, the staff stated that it would verify that the
calculated differential pressure for the various subcompartments (reactor water -

cleanup system rooms) will not exceed the design values.
.

The applicant's subcompartment nodal models of the different subcompartments
consider all major flow restrictions. The staff has reviewed the applicant's

models and the results of the analyses of the differential pressure. On the

basis of a comparison of the results provided by using similar analytical models.

for similar subcompartment configurations, the staff finds the applicant's

analyses of the differential pressures resulting from the design-basis acci-
' ~

dent to be conservative and, therefore, acceptable.
~ '

In addition to the subcompartment differential pressure analyses, the applicant

has performed force calculations on the RPV and the RPV shield wall resulting

from the asymmetric pressure loads calculated in the subcompartment analysis.

The staff has reviewed the applicant's method of determining forces from the

differential pressure results and finds these methods and results acceptable.
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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
findings on the acceptability of the proposed 200 F/ hour reactor vessel cool-
down rate assumed in the applicant's analyses. This rate was cbnsidered in
demonstrating the plant's suppression pool bypass capability of A/JK of 1.0 ft2,
The applicant informed the staff that the plant emergency operating procedures
will call for a 100*F/ hour reactor pressure cooldown rate, unless the contain-
ment-to-annulus differential pressure exceeds 5 psid in less than 5 minutes.
Under these conditions, the 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 conforms to the
assumptions used in the suppression pool bypass design basis, the applicant pro-
vided the following information.

The River Bend Station Emergency Operating Procedures (EOPs) will direct the
operator to initiate the automatic depressurization system (ADS) whenever the
containment-to-annulus differential pressure reaches 5 psid. This action has -

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

The NRC staff, however, expressed a concern regarding the use of ADS when the
containment-to-annulus differential pressure reaches 5 psid, when shutdown via
the normal controlled rate of 100*F/ hour might be possible..

The applicant agrees with the staff that ADS may not always be the preferred
-

action.~ Therefore, the applicant stated that the 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
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6.2.1.8.3 Hydrodynamic Load Assessment

Section 6.2.1.8.3 of the SER identified the SRV-related pool dynami,c loads an
outstanding issue.

_

The staff has completed its review of the SRV-related pool dynamic loads. The
results of this evaluation are summarized below.

Safety / Relief Valve Dynamics

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

The resulting high pressure air bubble that enters the pool oscillates in the
pool as it goes through cycles of overexpansion and recompression. The bubble
oscillations, resulting from SRV actuation and discharge, cause oscillating -

pressures throughout the pool, resulting in dynamic loads on the pool's bounda-
ries and submerged structures.-

Severe steam condensation vibration phenomena can potentially occur when high-
pressure, high-temperature steam is continuously discharged at high mass
velocity into the pool, if the pool is at elevated temperatures. These steam-.

quenching vibrations would result in loads on the pool's boundaries and sub-
merged structures.

. _. '

The River Bend design utilizes the GE X quencher device to mitigate pool tem-
perature 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.

07/26/85 6-4 RIVER BENO SSER 2 SEC 6



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 specification 3'agdinst the generic
accepttnce criteria and concludes that the SRV pool dynamic loads utilized by
the apphcant are in conformance with GESSAR II specifications and are, there-
fore, acceptable.

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 in ~

March 1980. The GESSAR II application if GE's final design approval (FDA)
*

submittal for its standard " nuclear island" design and 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
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
'

of its FSAR submittal. Except as noted below, the applicant has adhere'd to all
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 irrived at a definitive set of hydrodynamic load definitions that can be

used by all Mark III containment appif cants for operating licenses. The
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results of this generic review are documented in NUREG-0978, " Mark III LOCA-
Related Hydrodynamic Load Definition." They are applicable to River Bend.

-

Description of Phenomena

-

Figure 6.4 of the SER shows the sequence of events occurring during a design-
basis accident (DBA) and the potential loading conditions associated with these
events. Following onset of a postulated LOCA, the drywell pressure increases
because of blowdown of the reactor system. Pressurization of the drywell
causes the water initially standing in the vent system to be accelerated into
the pool and the vents are cleared of water. During this vent-clearing pro-
cess, the water leaving the horizontal vents forms jets in the suppression pool
and causes water jet impingement loads on the structures within the suppression
pool and on the containment wall opposite the vents. During the vent-clearing
transient, the drywell is subjected to a pressure 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 bound-
aries and on equipment located in the suppression pool. As the airflow and

steamflow from the drywell become established in the vent system, the initial
vent exit bubble expands to equalize the suppression pool hydrostatic pressure.
Test results from GE's large-scale pressure suppression test facility (PSTF).

show that the steam portion of the flow is condensed, but continued injection
of drywell air and expansion of the air bubble results in a rise in the sur-

face of the suppression pool. During the early stages of this process,' the
pool swells in a bulk mode (i.e. , a slug of solid water is accelerated upward
by the air). Structures close to the pool surface will experience loads as

the rising pool surface impacts the lower surface of the structure. In addi-

tion 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.
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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 sig~nificantly reduced. This phase is ref_ erred to as
incipient breakthrough (i.e., the ligament begins to break up). To account for
possible nonconservatisms in the test facility arrangement, the staff has
determined that the breakthrough height should be set at 18 feet above the
initial pool surface.

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 pur-
poses, 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 re-
sults 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 that are
much less than the impact loads associated with bulk pool swell.

-

When the froth reaches the elevation of the floors on which the hydraulic
control units for the control rod drives are located (approximately 24 feet

-

above pool level), the froth encounters a flow restriction, which results in
approximately 25% of the unrestricted flow area. The froth pool swell experi-

ences a two phase pressure drop as it is forced to flow through the available
open areas. This pressure differential represents a load on both the floor,

structures and on the adjacent containment and drywell. The result is a
,

discontinuous pressure loading at this elevation.
i

. - *

As drywell air flow through the horizontal vent system decreases, and the air / |
water suppression pool mixture experiences gravity-induced phase separation, up- |
ward movement of pool water stops and the fallback process starts. During this

Iprocess, floors and other flat structures experience downward loading and the
containment wall theoretically can be subjected to a small pressure increase.
However, this pressure increase has not been observed experimentally.
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The DBA pool-swell transient associated with drywell air venting to the pool
typically lasts 3 to 5 seconds. ;Following this, there is a long period of high
steamflowthroughthevenhdystkm;availabledataindicatethatt_hissteamwill
be entirely condensed in the immediate vicinity of the vent exits. For the DBA
reactor blowdown, steam condensation lasts for a period of approximately 1 minute.
Potential structural loadings during the steam condensation phase of the acci-
dent 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 dry-
well/ containment pressure differential which in turn results in sequential re-
covering 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 con-
densing the reduced blowdown flow and the two lower rows will be totally re-
covered. 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 sup-
pression pool water into the reactor pressure vessel. This water floods the

reactor core and the water may start to cascade into the drywell from the break

(the time at which this occurs depends upon break size and location). Because

the drywell is full of steam et 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,
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the suppression pool levei 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 a0d containment
pressures; however, during this drywell depressurization transient, there could
be a period when a significant negative pressure acts on the drywell structure.
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

The staff's review of the generic LOCA-related pool dynamic load definition was -

completed early in 1984. The results of this review and the staff's evaluation
*

of the pool dynamic load definitions are documented in NUREG-0978, " Mark III
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 38 of GESSAR II to be acceptable. A

set of acceptance criteria was developed by the staff to cover those areas where.

the proposed loads were not satisfactory. These were included as Appendix C

to NUREG-0987. A brief description of these acceptance criteria is provided
*- '

below. ~

(a) Pool Swell Velocity

Pool swell velocity controls impact and drag loads on the structures between

the initial pool surface elevation and the breakthrough elevation. GESSAR II

proposes a value of 40 ft/sec at all tievations. The staff requires use of an
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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.

..

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

The GESSAR II specification corresponds to steady-state drag at a fixed
velocity of 40 ft/sec. The staff's acceptance criteria require this to
be modified to reflect the change in pool swell velocity given in item
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 structures in-

volved satisfied certain limitations related to structural natural frequency,
_ size, and location above the pool. The acceptance criteria require that

when any of these limitations are not satisfied, 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 acceptable

.
alternative was developed by the staff and its consultants and is de-
scribed in detail in the acceptance criteria. The new method differs
from the GESSAR II approach with respect to maximum froth impact pressure,
temporal characteristics of the forcing functions, and region of *

application.

(e) Draq Loads

The GESSAR II methods are found acceptable provided they are modified to

account for the change in pool velocity given in item above and provided
they correctly account for the structure-wall interaction effect on drag
loads.
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(f) Loads on Submerced Structures
.

- g, ..

. 11 _ d, The GESSAR II methods are acceptable except for computation af. acceleration

loads on noneylindrical structures and the evaluation of standard drag dur-
!

ing the condensation oscillation (CO) phase of the LOCA. The staff requires
that the Mark I acceptance criteria as set forth in NUREG-0661 be used to
develop these loads.

(g) Impact Loads on Structures Above the Weir Annulus

The GESSAR II methods were found to be acceptable except for radial struc-
tures 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 Plant-Unique Load Evaluation

r (a) Applicability of the Generic Load Definition -

~

The staff has examined the information supplied in the FSAR and has con-

cluded that the generic load criteria described in NUREG-0978 are applic-
able to the River Bend Station. All major structures and components that
would experience LOCA-related pool dynamic loads are within the range of
applicability of the staff-approved methodology in terms of geometry and.

relative location in the containment and the suppression pool. The major

features of the suppression pool geometry (main vent submergence and ver-
*tical spacing, pool radial width, and pool depth) differ slightly from the

standard plant dimensions but these differences are not considered signi-
ficant in terms of their effect on pool dynamic loads. The use of the

generic methodology by the applicant to develop the LOCA-related pool dy-
namic load definition is, therefore, acceptable to the staff.

_.
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(b) Plant-Unique Load Definition - Impact Loads on Certain Structures
Between the Pool Surface and the Hydraulic Control Unit Floors

~

The bulk impact load specification in the NRC's acceptance cr1teria
(NUREG-0978) states that the GESSAR II methodology is acceptable, subject
to the following limitations:

(i) Targets must have combinations of widths and natural frequences
such that Figures 38.33-1, 2, 3, and 4 of GESSAR II indicate

them to be in the "GESSAR conservative" region with respect to
the V = 50 ft/sec pool velocity curve,

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

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

In plant designs where some specific structures may not meet limitations i or
iii, the pulse duration must be shortened with an appropriate adjustment to the
pressure amplitude. The load specifications for these structures will be re- _

viewed 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 specifica-

tions for structures that do not meet limitations 11 and iii that can, at the

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

e

The River Bend Station structures above the pool satisfy limitation 2.8.1. How-
,

ever, limitations 2.b.fi and 2.b.iii are not satisfied for all structures. The

FSAR has utilized a modified version of the Maise criteria (Maise, February 15,

1984) for the design of structures closer than 6 feet from the pool surface and/

or shorter than 4 feet in length. These modifications involve first decreasing

the impact pressure amplitude by a factor (V/50)2, where V is the slug velocity
at the structure elevation, and then increasing it by the factor 0.007/t where

t is the impact pulse duration determine according to the requirements of Maise.

The Maise criteria do not allow a (V/50): reduction in peak pressure amplitude.
They do, however, permit a somehwat smaller increase in pressure for impulse
durations less than 7 msec; i.e., the requisite increase is not (0.007/t) but
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0.007 V/50t. It is not clear how the River Bend version of the Maise criteria
i evolved, but the overall result is a load specification that utilizes a peak

impact pressure amplitude which is a factor V/50 less than that imposed ink
Maise's report.

.

To address the staff's concern relative to this apparent nonconservatism, the
, applicant supplied additional information to demonstrate the adequacy of their
1

approach in a letter sent to NRC dated June 3, 1985. This information consisted
of a comparison between the River Bend design impact pressures on selected

structures with those predicted by an alternate method previously approved by
the staff. These comparisons demonstrated that the River Bend method yields
loads that exceed those derived from the alternate method by margins of 1.25
and greater for radially oriented structures and 2.3 and greater for circumfer-
ential targets.

The applicant provided a detailed description of the alternate method in Attach-
ment 1 to the June 3, 1985, letter to the staff. The staff and its consultants
have reviewed this methodology and find that it conforms in almost all respects
to procedural steps previously approved by the NRC staff in NRC reports NUREG-0487 -

and NUREG-0661. Two areas of nonconformance have been identified however. These
.

are the use of a triangular impulse to represent the impact load and determina-
tion of hydrodynamic mass M , for circumferentially oriented structures fromg

Fi ure 6-9 of GE Report NEDE-13426P. The methods approved by the staff requireC

use of a versed sine representation for impulse shape and determination of M
H*

from Figure 6-8 of NEDE-13426P for all structures.

Both of,the modifications used by the applicant imply a reduction in th,e derived
load. This reduction is estimated to range between 10 and 25% because of the

use of a trianpular pulse (depending on structural natural frequency) and to be
about 60% because of the use of the Figure 6-9 to determine M f r circumferen

H

tially oriented structures. Application of the correct procedures would there-
fore imply an increase of up to 25% in load for radial targets and a doubling of
the load for circumferential targets. Although these increases are substantial,

they are still bounded by the margins demonstrated by the comparisons that were
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provided in the applicant's letter of June 3, 1985. According, the staff finds

this plant-unique load specification acceptable.

..

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 con-
servative and acceptable.

<6.2.1.9 Mark III-Related Issues i

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's review of each of the 66 individual Humphrey concerns (covering 22
|

major areas) are contained in Appendix K. The staff concludes that all but |

two major areas (covering 8 individual Humphrey concerns) and a small portion.

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

-

The two areas for which further information will be required before resolution
I can be reached are the SRV discharge line sleeve steam condensation load defini-

tions and the RHR heat exchanger relief line load definitions. The third, and

minor, area is the effect of encroachments on submerged structure loads. Reso-

lution of this issue is expected to be uncomplicated.

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. ~~
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The staff will require that the applicant not use the residual heat removal
system in the steam condensing mode pending resolution of the staff's concerns

in the second area, the RHR heat exchanger relief line load defini,t. ions. The

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

needed during the time it takes for the applicant to respond to the confirmatory
questions raised by the staff for these lines.

The staff will assess the applicant's responses to its request for additional
information, as identified in the report (Appendix K) on these three Humphrey

f
areas, and will report its results in a future supplement to the SER. However,

this issue is resolved because the license will be conditioned on the applicant
not using the RHR in the steam-condensing mode.

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 Secondary 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
building and completely surrounds the primary containment. It is maintained at
a negative pressure during normal plant operation.,

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

Assuming the onset of a LOCA along with loss of offsite power, the applicant
has performed 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.
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The annulus analysis, assuming the normal operating condition of -3.0 inches WG,
inleakage of 2000 f t3/ min, and 38 seconds of delay for the standby gas treatment
system (SGTS) to get up to speed, indicates that -0.25 inch WG is attained in

_

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 ft2/ 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

31 seconds. The analysis assumed an inleakage of 5000 ft3/ min and the fuel
building charcoal filtration system delay of 18 seconds.

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

ing, the 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

#t3/ min, 5000 f t3/ min, and 5000 f t3/ min at pressures of -3.0 inches WG, -0.25
- inch WG, and -0.25 inch WG, respectively).

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 applicant analyses and the proposed Technical
Specifications, the staff concludes that the secondary containment functional
design is in compliance with the provision of BTP CSB 6-3 and is therefore,
acceptable.
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1

6.2.4 Containment Isolation System

6.2.4.3 Containment Purge System
..

Drywell Containment Purce Systems -

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

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

The applicant stated that an analysis was performed to establish the number of
hours per year that a containment purge system will have to be used to maintain
the airborne activity below 25% of the maximum permissible concentration (MPC)
specified in 10 CFR 20 during normal operation. The applicant's analysis indi-
cated that 7300 hours per year are required to limit the airborne activity to -

23% 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% ofI-

continuous usage or 20 hours per day. This does not represent a serious at-
tempt at limiting use of the purge system. In the absence of a revised esti-
mate by the applicant, the staff has selected a 2000-hour /365-day limit. The

staff has disCJssed this Technical Specification limit with the applicant.
.

The applicant also indicated that it will implement a data collection program
- - during the first fuel cycle to collect and evaluate the operating expefience

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
in the containment to levels that are consistent with the provisions of
10 CFR 20.

.

The applicant stated that a containment access management program has been
developed to minimize personnel access and residence time in the containment. -
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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
drywell pressure control, as stated in the staff's nine point program.

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

The applicant indicated that such a restriction, i.e., requiring a drywell to
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-
sure control operations, the applicant stated that a qualified, dedicated opera--

tor will administer the drywell purge system operation to ensure that the dry-
well vent path bypassing the containment will not be open for more than 2 minutes /
venting operation. The plant's operating procedures will direct the dedicated

operator to open one division of supply and exhaust drywell isolation valves
.

(e.g., the inboard valves) and, without delay, to open the other division (e.g.,
the outboard valves) or supply and exhaust drywell isolation valves. Once the

- second d4 vision 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.

Since the applicant has not demonstrated the ability of the drywell purge iso-
lation valve to close under the anticipated accident condition in the drywell,
these valves will be required to be locked closed during Operating Conditions
1 through 3. Operability of the 36-inch containment purge valves is discussed

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

,

The concern regarding the use of the hydrogen mixing system for- drywell pres-
sure control is the potential of it becoming a suppression pool bypass leakage
path. The applicant stated that the suppression pool bypass area with the
6-inch hydrogen mixing system inlet valve open is 0.20 ft2 which is bounded by
the allowable bypass leakage. Therefore, the staff finds the applicant's pro-
posal to use the hydrogen mixing system for drywell pressure' control to be ac-
ceptable. However, since the applicant has not demonstrated that these valves
are capable of closing under accident conditions in the drywell, certain restric-
tions 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.

The applicant stated that, except for Items 1(c) and 3 of Branch Technical Posi-
tion (BTP) CSB 6-4, the River Bend Station's drywell/ containment purge system
will comply with the requirements set forth in the BTP. With regard to Item 1(c), -

the staff has determined that the use of the existing system is acceptable until
-

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

With regard to Item 3 of BTP CSB 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 that in
those operating modes, only one SGTS may be used with the normal containment
purging, provided that both SGTS subsystems are operable. The staff finds the

applicant's commitment acceptable.

_.
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1
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, which is addressed in Item II.B.8, below); the provisions of RG 1.7;
and the requirements of GDC 41, 42, and 43. The system is, therefore,

acceptable.

NUREG-0660 Items II.B.7 and II.B.8 - Analysis of Hydrogen Control and

8 - Rulemaking Proceedings on Degraded-Core Accidents -

-

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

applicant propose a program to improve the plant's hydrogen control capability.

Specifically, this includes the hydrogen generated from a metal-water reaction

involving up to 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 findings of the Hydro-

gen Control Owners Group (HCOG), as supplemented by plant-specific design con-

siderations. The NRC published an amendment to the hydrogen rule, 10 CFR 50.44,

on January 25, 1985 (50 FR 3498). This amendment, which affects the River Bend

Station, became effective on February 25, 1985.
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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) before authorizing operations
above 5% of full power. A preliminary analysis of the proposed hy.drogen 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

(3) the survivability of essential equipment

For this preliminary analysis, the applicant may adopt by reference any prior
analyses that may be applicable to the River Bend Station. However, all signi-

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

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

'

6.2.6 Containment Leakage Testing

6.2.6.3 Type C Test

. Penetration Valve Leakage Control System (PVLCS)

In Section 6.2.6.3 of the SER, the staff indicated that the applicant had pro-
posed to air leak test the valves equipped with the PVLCS but exclude t'he
measured leakage from the combined leak rate for the local Type B and C leak
rate tests, i.e., 0.6 L,.

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

leakage is accomplished by creating a pressure barrier at the closed contain-

ment isolation valve by injecting air into the space between the seats of the

double-disc gate 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
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Table 6.2 River Bend LOCA analysis results (revised from SER)

Maximum
.

values from
Parameter analyses break A11owable

t

,

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

-

'G

e

a
4 I

_
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Figure 6.4 (Revised) loss-of-coolant accident chronology (design-basis accident)
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7 INSTRUMENTATION AND CONTROLS
.

7.2 Reactor Protection System

7.2.2 Specific Findings

7.2.2.1 Circuits and Sensors Located in or Routed Through Structures Not
Seismically Qualified

Instruments used to monitor turbine control valve (TCV) fast closure, turbine
stop valve (TSV) closure, main condenser vacuum, main steamline pressure, and
turbine first-stage pressure are located in the turbine bu'ilding, a structure
that is not seismically qualified. These instruments provide inputs to the
reactor protection system (RPS), rod control and isolation system (RCIS), con-
tainment and reactor vessel isolation control system (CRVICS), and the reactor
recirculation system (RRS). The specific instruments, identified in Sec-
tion 7.2.2.1 of the River Bend SER, are classified as Class 1E, are seismically

~

.

and environmentally qualified, and are treated as safety related in terms of
identification, mounting, and separation.

The staff has reviewed the isolation provided between those portions of
instrument channels located in or routed through the turbine building and the
downstream safety-related circuits (logic and actuation circuits) to ensure -

that electrical faults occurring within the non-seismically qualified turbine
building will not propagate back to and damage downstream safety-related

-

circuitry. Isolation between faults, which could occur in areas not seismically
qualified and the remainder of the protection system is provided in one of two
ways. For analog signals, isolation is provided using several stages of relay
coil-to-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
fuses, circuit breakers, and coil-to-contact isolation. All of the subject
instrument channels are designed to " fail safe" (i.e., protective action occurs)
on loss of power. In addition, for the TSV and TCV scram signals, diverse
(backupL 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 22, as listed in Table 1.4 of the
SER and its supplements.
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7.2.2.7 Reactor Mode Switch
-

, ..

IE Information Notice 83-42, issued on June 23, 1983, provided in_ formation
about mode switch malfunctions at several operating reactors. The sp'ecific~
failure mechanism was mode switch contact positioning errors resulting from
large design clearances and a tendency for the plastic cam shaf_t used in the
switch to twist (this shaft is actually composed of 22 individual interlocking
sections). Subsequently, the General Electric Co. (GE) issued a Field Disposi-
tion Instruction (FDI) to the applicant for installation of a new mode switch
using a solid metal shaft. However, during functional testing of the upgraded
mode switch at Susquehanna Unit 1, problems were encountered regarding proper

|mode switch operation that resulted in further modifications to the switch.
These modifications included cam identification markings, an improved torsion
bar/ shaft, milled cam surfaces, and external contacts fixed in place with epoxy.
Subsequently, the switch was tested successfully, and it was determined that
the remodified mode switch would function properly for up to 1000 cycles. ,

t

The staff asked the applicant to confirm that the additional mode switch
modifications found necessary as a result of functional testing performed on
the Susquehanna mode switch have been made to the mode switch at River Bend,
and that the new mode switch has been installed and successfully tested. By
letter dated February 15, 1985, the applicant stated that a new mode switch I

has been installed and functionally 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.

iOn the basis of this information, the staff considers Confirmatory Item 27,
as listed in Table 1.4 of the SER to be resolved. The NRC regional staff will
be advised to follow this issue to ensure that the remodified mode switch has

. been successfully tested before unit startup.

7.3 Engineered Safety Features Systems

7.3.2 Specific Findings

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

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

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

core cooling, the applicant has installed bypass timers which will automatically
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i

bypass the drywell high pressure inputs required for ADS actuation if reactor
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 delay, and the
additional 105-second delay, if a reactor vessel low-water-level condition
still exists and a low pressure ECCS pump is running. Annunciation is provided
in the control room when the 105-second timers and the high drywell pressure
bypass timers are initiated. Annunciation is also provided when a reactor ves-
sel low-water-level or drywell high pressure condition is detected.

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

Another modification made to the River Bend ADS consists of the addition of
two ADS inhibit switches (one per ADS division) that permit the operator to
override the ADS automatic blowdown logic if necessary. These manual inhibit
switches prevent automatic ADS actuation, but do not inhibit the safety / relief!

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

-

i switches are two-position (NORMAL and INHIBIT), maintained-contact, keylock
.switches. Placing a switch in the INHIBIT position, which defeats the ADS

tautomatic actuation logic for the associated division, causes " ADS OR SRV
. INOPERATIVE" annunciation in the control room for that division and actuates
[ an " ADS INHIBITED" status light on control room panel 1H13*P601. #

|

i 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 ensure
adequate core cooling, and therefore, is acceptable. This resolves Confirma-
tory Item 28, as listed in Table 1.4 of the SER and its supplements.

.

7.4 Systems Required for Safe Shutdown

!
7.4.2

, _

Specific Findings
,

7.4.2.3 Standby Liquid Control System

The River Bend standby liquid control system (SLCS) design includes an interlock
which prevents the boron storage tank suction valves (C41-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 indication1

(annunciation) was not provided in the control room when valve C41-F031 is
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.

4
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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, as listed in
Table 1.4 of the SER. The staff will verify during the Technical Specification
review for River Bend that periodic testing of the interlock function is per-
formed to ensure that the interlock has not failed in a manner that precludes
the SLCS function.

7.5 Information Systems Important to Safety '

7.5.2 Specific Findings

7.5.2.5 Temperature Effects on Level Measurements

The staff was concerned that high drywell temperatures causing water density 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 char.ber) and a variable column of
water which changes with actual level in the vessel (i.e., diffarential pressure

-
,

instruments are used). If the change in head due to density changes from
- drywell heatup for both the reference and variable legs is not equal, a measure-

ment error is introduced. The amount of error is dependent upon the difference
in vertical drop between the reference and variable legs inside the drywell.

By letter dated November 21, 1984, the applicant provided information concerning
the maximum vessel level indication errors based on the vertical drops of the
level sensing lines inside the drywell, the calibration conditions (temperature,

-

and pressure) for the level instruments, and a maximum 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 ingluded'

the narrow- and wide-range instruments; the wide-range instruments provide
level indication from approximately 2 to 3 inches above the top of the active
fuel (TAF) to approximately 50 inches below the centerline of the main steamlines.

'

The maximum error in level indication for the fuel zone range instruments is,

11.02 inches in the non-conservative direction. The fuel zone range instruments
monitor vessel level from the bottom of the fuel to 50 inches above TAF. There
are no protection or control functions performed by the fuel zone range instru-
ments. The applicant has stated that the River Bend Station emergency operating
procedures will contain information which allows the operators to determine the
maximum water level measurement errors given drywell heatup beyond normal
ambient conditions.

!

On the basis of its review, the staff concludes that the difference in vertical
drop between reactor vessel water level instrument sensing lines (reference and

i
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variable legs) inside the drywell will not result in false level indications
beyond the capability of the control coom-operator (s). This resolves Confirma-
tory Item 35, as listed in Tabl41.4 f,f .the,SER.

,

7.6 Interlock Systems Important to Safety |

.

7.6.2 Specific Findings

7.6.2.4 End-of-Cycle Recirculation Pump Trip

Two redundant Class 1E actuation logics [ engineered safety features (ESF)
Division 1 and ESF Division 2] are provided to initiate an end-of-cycle recir-
culation pump trip (EOC-RPT) on either TSV closure or TCV fast closure. Either
logic division will trip both recirculation pumps. In the original design,
each logic was automatically bypassed when the reactor power level decreased
below 30% of rated as sensed by a single-turbine first-stage pressure transmit-
ter (C71-N052A and C71-N0528 for Divisions 1 and 2, respectively). This raised
staff concerns that a transmitter or sensing-line failure could effectively
bypass the EOC-RPT function of a given division, and that such a failure might
go undetected.

Since the initial review, two additional turbine first-stage pressure trans-
mitters (C71-N052C and C71-N052D) have been provided, and the EOC-RPT automa-
tic bypass logic has been changed to 2-out-of-2 logic for each division. The
bypass for a given division is automatically removed when either associated
turbine first-stage pressure channel senses that pressure has increased above
the setpoint (i.e., pressure has increased above that corresponding to 30%
reactor power). Thus, no single failure can cause automatic bypass of the EOC-

-

RPT function for a given division, nor can any single failure prevent the bypass
condition from being automatically removed when the conditions that permit the-

bypass are no longer satisfied. The turbine first-stage pressure instrument
channels are powered from the reactor protection system (RPS) buses. Isolation
between circuits powered from the RPS and ESF buses is provided using Potter-
Brumfield MDR relays. These relays have been found acceptable as isolation
devices as discussed in Section 7.2.2.6 of the River Bend SER.

-

Annuciation is provided on control room panel 1H13*P680 at a single annunciator
point, " CONTROL VALVE FAST CLOSURE AND TURBINE STOP VALVE TRIP BYPASS," when
any of the four turbine first-stage pressure instrument channels detect pressure
less than the bypass setpoint. These same channels are also used to bypass the

~

reactor scram function on TCV and TSV closure when reactor power is less than
30% of rated power. Two 2 position (NORMAL and INOP) maintained contact
switches are provided (S9A for Division 1 and S9B for Division 2) which allow
the operator (s) to manually bypass the EOC RPT function. Placing either switch
in the INOP position will bypass the associated division of EOC RPT logic, and
will cause annunciation in the control room indicating the bypass condition,
"RECIRC PUMP TRIP SYS A (B) IN MANUAL BYPASS."

Transmitters C71-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 cabinets). The trip units contain panel meters
that display the value of the measured parameter which can be scaled in units
of the process variable. The meters are not considered an integral part of

! the safety system channels, since they are not in series with the transmitter
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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
4- to 20-mA signal from the transmitter). The staff has determined that these
meters are adequate for performing instrument channel checks to periodically
verify that the output values of all four turbine first-stage pressure chan-
nels are within an acceptable band. A deviation of one output value from the
remaining three is indicative of a channel malfunction. The staff will verify
that the River Bend Technical Specifications contain provisions for channel
checks of the turbine first-stage pressure instrument channels.

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

7.7 Control Systems

7.7.2 Specific Findings

7.7.2.3 Emergency Response and Information System (ERIS)

The ERIS is designed to collect, store, and process plant data from both
safety-related and non-safety-related systems, and to provide visual (Cathode-
ray tube,CRT) displays cf plant status information and printed records of tran-
sient events. The ERIS will be used to monitor more than 1400 test points dur-

.

ing startup transient testing, as identified by the ERIS input / output signal
list for River Bend. More than 1000 of these will remain connected after.

startup. The staff's prelim'inary review of the ERIS identified the following
areas requiring additional info ~..ation 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).

River Bend SSER 2 SEC 7 7-6 ;

,



,

|

!

The staff reviewed ERIS drawings and identified the safety-related and non-
,

0- 'safety-related portions of the system. The isolation provided between safety-
.

related and non-safety-related circuits was reviewed and found to conform _with' _ d
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 which
varies in length from 2 feet to 5000 feet. Characteristics of fiber optic
cable include nonsusceptibility to the coupling of crosstalk and electromagnetic

interference (EMI). Because optical fibers are totally dielectric, the elec-
trical energy resulting from a fault at the output /non-Class 1E end of the
cable will not propagate through the cable, and thus, will not degrade circuits
at the input / Class 1E end. # y c o mo)h 3, y 4.,,. , y y

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 Stds. 323-1974 and 344-1975. The GEDAC-5500
modules are used in applications that are not Class 1E. The remainder of the

ERIS (downstream of the RIMS) is not Class 1E. Inputs to the ERIS from a given

division are routed to a cabinet (which houses the RIMS) located above the
divisionally associate (([PGCC) termination cabinet in the control room. Some
RIMS are mounted locally. In these cases, the signals are transmitted to the
control room via fiber optic cable. The RIMS, multiplexers (MUX), and data
formatter module (DFM) are combined to form the DAS portion of the ERIS. Each
DAS component executes a self-test routine which checks for valid hardware and
software within the module as well 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. _

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
for Safety Parameter Display Systems). The staff has reviewed this program and
found it to be in conformance with the guidelines of NUREG-0737, Supplement 1,
and therefore acceptable. A draft evaluation of the GESSAR II SPDS is provided

.
as the enclosure to a letter dated December 18, 1984 from C. Thomas, NRC, to
G. Sherwood, GE. Those aspects of the V&V program for 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 1E portions of the ERIS are designed in accordance with IEEE Std.
472-1974 (" Guide for Surge Withstand Capability"). In addition, the ERIS Class
1E components were tested for susceptibility to electromagnetic interference
(EMI), including radiofrequency interference (RFI) (e.g. , walkie-talkies), in
accordance with GE qualification program standard procedures.

FSAR Section 7.7.1.7.2 indicates that the ERIS will be used to aid plant

personnel in performing routine surveillance tests during commercial operation.
This raised staff concerns regarding the use of the ERIS for testing safety-
related instrumentation. However, the applicant has stated that the ERIS will
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not be used to satisfy any Technical Specification surveillance requirements
for protection system 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 acceptable. This resolves Confirmatory
Item 43, as listed in Table 1.4 of the SER.

.

.

.

. . __ .

. _
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8 ELECTRIC POWER SYSTEMS
'

8.3 Onsite Emergency Power Systems -

8.3.1 AC Power Systems

In Section 8.3.1 of the River Bend SER, the staff stated that it wished to
review a revised figure of the electrical protection' assembly (EPA) reactor
protection system (RPS) motor generator set interconnections in order to con-
firm the adequacy of the installation of the EPAs and interconnections between

the non-Class 1E RPS motor generator sets and Class 1E alternate power supplies.

During its February 27-28, 1985, site visit, the staff viewed the installation
of the EPAs between'the RPS motor generator (MG) sets and the RPS buses, and
between the RPS alternate power supplies and the RPS buses. From this and its
previous review, the staff concludes that the Class 1E EPAs are electrically
and physically redundant and independent and are, therefore, acceptable. The
isolation provided between the non-Class 1E RPS buses and the Class 1E alter-
nate power supplies is discussed in Section 8.4.6 of this supplement.

8.3.2 DC Power Systems

In SER Section 8.3.2, it was 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.

,

Other Electrical Features and Requirements for Safety8.4

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

'

ThestaffindicatedinitsMay1984 evaluation (RiverBendSER,NUREG-d989)that
;

. Class 1E cables installed in cable trays dedicated to 4160-V or large 480-V
| power circuits, where spacing is maintained between cables installed in a single

layer, are not color coded at 5-foot intervals. The staff stated it would con-

| firm the adequacy of this in a supplement to the SER.

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-coded jackets. This is in conformance with Position C.10 of Regulatory
Guide (RG) 1.75 and is, therefore, acceptable.

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

" . . ~ : -
(1) Neutral tags indicating non-Class 1E ' circuits' are permanentif' attached at

each end 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 1E application is
allowed to be terminated in or pass through an enclosure (pull box, junc-
tion box, cabinet) containing divisional Class 1E circuits.

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

In FSAR Amendment 16 and by letter dated January 28, 1985, the applicant stated
its intent to justify the use of lesser cable separation at River Bend by per-
forming tests using the reduced separation distances. The reduced separation
distances are limited to circuits rated less than 4160 V. The original cable
separation distances committed to by the applicant were the standard separation
distances outlined in IEEE Std. 384-1974. In lieu of using the standard sep-
aration 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.

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 conductors.

would short circuit and the fault current level would increase. The test cur-
rents were, therefore, increased to simulate the short circuit in this eventu-

'

ality. Before energizing the cable with the worst-case electrical fault, warmup
current was applied to the cable until the conductor temperature reached 90*C,

, _

which is the maximum normal operating temperature. Fault currents were applied

to the cables until they open-circuited. The worst-case cable as established
by the screening tests was a Triplex 2 AWG copper cable. This size cable was
used as the faulted cable in each of the configuration tests.

The configuration tests were run to demonstrate the 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 current which was
monitored during the course of the test. Following completion of each configur-
ation test, an-insulation resistance test and a high potential test were per-
formed on the target cables to determine the adequacy of their insulation. In
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all cases the target cables successfully passed the insulation resistance and
high potential tests.

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

The configuration 4, test 2, in which a high temperature of 786.6 F was recorded,
was conducted to demonstrate the adequacy of a configuration in which a hori-
zontal aluminum conduit runs perpendicular to and in contact with a fault cable
in a vertical tray. As above, the staff was concerned that the temperature
(786.6*F) was well in excess of temperatures recorded during the other configur-
ation tests. The high temperature, however, only existed briefly. Following
ignition of the fault cable, the temperature on the target cable rose rapidly
from 150 F to the peak of 786.6*F in 4 minutes, then immediately began falling
to 370 F in the next 4 minutes. The ignition of the fault cable which started
the dramatic rise in target cable temperature also did not occur until 17.3
minutes after fault current was applied to it. High impedance faults of the -

magnitude applied to the fault cable will not normally exist for that length
of time. They generally degrade into low impedance faults which then quickly

,

trip circuit breakers or burn clear. Regardless of the likelihood of the tested
fault conditions, however, the test report states that following this test there
was 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
potential and insulation resistance tests, and the applicant has taken addi-
tional measures to ensure that in actual application the horizontal conduit.

will be separated a minimum of 1 inch from the vertical tray. The staff, there-

fore, finds this configuration acceptable.

- On the tasis of the tests conducted, the staff finds the proposed electrical
| separation at River Bend to be acceptable. The applicable separation distances
i 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 circuit- 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 IE equipment supplied from Class 1E buses. These loads are unqualified
heaters furnished with Class 1E motor-operated valves (MOVs), the RPS buses,
and the main control room lighting system transformers. Each of these is dis-
cussed below,

l

l
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In Section 8.4.6 of the SER, the staff identified the main control room lighting
as a non-Class 1E load on a Class 1E power source. FSAR Amendment 16 to Table
8.3-7 clarifies that the lighting transformer is not procured Class 1E although
it is identical in design and construction to RBS Class 1E small dry-type trans-
formers. The lighting transformer is connected to either of its 81 ternate
Class IE sources of power via a series-connected circuit breaker and fuse
located in the Class 1E motor control centers. During its sita visit, the
staff reviewed coordination curves which confirmed that the circuit breakers
and fuses to the lighting transformer had adequate coordination with the up-
stream feeded breakers which feed the Class 1E motor control centers. The
staff finds these provisions acceptable and will ensure that the River Bend
Technical Specifications contain a requirement for periodic testing of these
overcurrent devices.

Also during its site visit, the staff discussed with the applicant the isola-
tion 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 trans-
former and the RPS bus are connected two in-series, redundant and independent
EPAs. The applicant provided a short-circuit analysis which 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 twe circuit breakers in series,
one at the MCC and one integral with the regulating 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 1E MCC if a
fault of that magnitude could exist. The staff considers these provisions suf-
ficient to prevent a fault on the non-Class 1E portions of the RPS from degrad-

.

ing the Class 1E MCC.

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

operated valves and temporarily connected to Class 1E panelboards during the
construction phase are de-terminated at the panelboards after equipment release
and before exceeding 5% power. Becau.se 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 15 has identified further additional non-Class 1E equipment con-
nected to Class 1E power supplies. These are the polar crane in the reactor
building, the monorails in the standby cooling towers, unqualified slide wire

,
transducers used for valve position indication on selected residual heat removal
(RHR) valves, and unqualified 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
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 to
the SER.

-
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8.4.7 Flooding of Electrical Equipment

The staff indicateddn 4ts initial report that it would evaluate the applicant's
analysis and p}cposed-fixes relating to the flooding of electrical equipment as
the result of ~a losi of-c6olant accident (LOCA) and report the results in a
supplement to the SER.

In a letter dated February 15, 1985, the applicant provided a r'evision 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 equip-
ment 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
in Section 8.4.2 of the River Bend SER. The staff finds these provisions
acceptable.

8.4.9 Cable Derating for Spacing in Accordance With IPCEA Recommendations
,

The applicant states in the FSAR that the normal current loading of all insu-
lated conductors is limited to that continuous heating value which does not-

cause insulation deterioration from heating. The selection of conductor sizes
is based on the Insulated Power Cables Engineers Association (IPCEA) publica-
tion P-46-426. The applicant further states that cables are derated for group-
ing and spacing in accordance with IPCEA recommendations.

.

'(\'-
The staff 4Constcuction Appr-a4+al Teaa.-(-GA'F7 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 be~ tween 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
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 Bend, which
were IPCEA recommendations, are conservative. Furthermore, the design tempera-

ture of the cable is not exceeded by allowing adjacent cables to occasionally
touch or be separated from each other by less than one-fourth of a cable diam-
eter between tie points. In a December 5, 1984, letter, the applicant empha-
sized that the one-fourth of a cable diameter spacing is still an intended goal

at the time of installation, as it must be maintained at tie points both during )(<
and after installation. This issue (Confirmatory Iccue-79) is, therefore,

{ggresolved.
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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, "Cc" trol of Heavy Loads Near Spent Fuel,"
NUREG-0612, " Control of Heavy Loads at Nuclear Power Plants," was developed.
Following the issuance of NUREG-0612, a generic letter dated December 22, 1980,
was sent to all operating plants, applicants for operating licenses, and holders
of construction permits requesting that responses be prepared to indicate the
degree of compliance with the guidelines of NUREG-0612. As indicated above, in

accordance with the generic letter of 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, thes

applicant provided the responses to this request.

The staff and its consultant, EG&G, of the Idaho National Engineering Laboratory

(INEL), have reviewed the applicant's submittals for the River Bend Station. As
'

a result of its review, EG&G 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 o,f this
SER (Appendix I). The staff concludes that Phase I of NUREG-0612 for the River
Bend Station is acceptable. The staff further concludes that with the comple-

tion of Phase I and based on the above response and Phase II review to date, no

further action is required concerning Phase II of NUREG-0612. Therefore, the

staff concludes that the requirements of GOC 4 and 61 and the guidelines of
Regulatory Guide 1.13, Positions C.3 and C.5, have been satisfied for the over-
head heavy load handling systems at River Bend Station, Unit I.
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i

9.2 Water Systems

9.2.2 Reactor Plant Component Cooling Water System (Reactor Auxil,iary 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 pres-
sure 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 Conditioning, Heatina, Cooling, and Ventilation Systems

.

9.4.5 Engineered Safety Feature Ventilation Systems

- - 9.4.5.1 -Diesel Generator Building Ventilation System .

In the SER, the staff stated that each of the three diesel generators is ser-

viced by two redundant exhaust fans. In FSAR Amendment 15, the applicant has

eliminated one of the 100% exhaust fans in each diesel generator compartment.
The failure of the single exhaust fan could 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

07/26/85 9-2 RIVER BEND SSER 2 SEC 9

_

- .-. . .-- - -, -. - - -.



_ . _ _ _ _ _ _ _ _ . ___

|
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. I,.

-

.1
- . .

9.5 Other Auxiliary Systems

-

9.5.2 Communication Systems

9.5.2.1 Intraplant Systems

In the SER, the staff noted that the intraplant communications were powered from
1non-Class 1E power sources and could not be connected to an onsite power source '

following a loss of offsite power (LOOP). The staff requested that the appli-
cant 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 1E battery backup). The applicant, in an FSAR
amendment, stated that the plant design and accident analysis was such that the

-' plant could be brought to safe cold shutdown from the control room, considering
any design-basis event, without the need to leave the control room or communicate -

with any location outside the control room. On this basis, the applicant con-
#

cluded that Class IE communications and power supplies were not necessary. The

staff has reviewed the applicant's response and the River Bend accident analysis.
On the basis of its review, the staff concurs with the applicant's assessment of
shutdown capability from the control room.

'I ,

| The staff concludes that the intraplant communications at River Bend conform to

the standards, criteria, and design bases and can perform their. design functions,
and is, therefore, acceptable. This finding is subject to confirmation'that

appropriate procedures covering shutdown from the control room only have been
developed and implemented, and that operating personnel have been trained in
the use of these procedures. These procedures shall be in place before exceed-
ing 5% power.
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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
LOOP by manually disconnecting a plug from a non-Class 1E receptacle and recon-
necting it to a Class IE receptacle, all within a short time from the event ini-
tiation. Another system feature was that a significant portion of the emergency
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
after a design-basis event and/or LOOP.

By FSAR Amendment 15 and by letter dated August 21, 1984, the applicant provided

additional information on the design of the control room emergency lighting sys-
The system was redesigned so that the emergency lighting would always betem.

connected to a Class 12 source, usually Division I, and that manual reconnec-
tionifor another Class IE source would only be necessary in the event of failure
of the original Class 1E source (i.e., reconnect to Division II in the event ~

Division I fails). Since there will be adequate lighting from seismically
mounted battery packs to perform this operation, and the potential of having to
make a reconnection is low, the staff finds this acceptable. The applicant

<, also provided 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 that emergency lighting for the control room
~ would be available during and/or after any design-basis event, including a seis-

~

mic event. The staff concurs with the applicant's conclusions. The applicant

also provided information which showed that the emergency lighting system would
maintain illumination levels of 25 foot-candles in the control room. This also

is acceptable.

The applicant responded to the staff's concerns regarding emergency lighting in
safety-related areas outside the control room. The applicant stated that the

plant design and accident analysis was such that the plant could be brought to
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a sofo cold shutdown from the control room, considering any design-basis event
without the need to leave the control room or occupy any safety-relat d,

On this basis, the applicant concluded that lighting in safety-reltt d
e areas.

that would be available following any design-basis event
.e areas

, including seismic,was not required.
The staff has reviewed the applicant's respoMse and the River

Bend accident analysis and concurs with the applicant's assessment
capability from the control room. of shutdown

The staff concludes that the lighting systems at River Bend conf
standards, criteria, and design bases can perform their design function

; orm to the
is therefore acceptable. s, and

This finding is subject to confirmation that appro-
priate procedures covering shutdown from the control room only hav
oped and implemented, and that operating personnel have been trained i

e been devel-
of these procedures. n the use

These procedures shall be in place before exceeding 5%power.

!

9.5.4
Emergency Diesel Engine Fuel Oil Storage and Transfer System-

9.5.4.1
Emergency Diesel Engine Auxiliary Support Systems

F .

1

In the SER, the staff concluded that the applicant had not provided s ffi i
information to demonstrate that the training for operatio

u c ent

ns, maintenance, and
supervisory personnel on emergency diesel generators would be equivalent t

*

vendor training. o

By letter dated August 21, 1984, the applicant stated that ,

" River Bend Station has implemented the staff's recommendation of
.-

vendor training, or that equivalent to vendor training, for the operatio
providing

taintenance department personnel (including supervisors) "
ns and

On the basis of the
cpplicant's response, the staff concludes that the applicant's initial trqining

.

j

program is-acceptable since it utilizes vendor training.
.

1
The applicant also

stated that there would be a program for retraining, but did not specify if it [j

would be vendor training or in-house training. j
By letter dated June 5, 1985,

the applicant provided additional information on the retraining )3
implemented at River Bend. program to be

Site-specific training manuals for both types of [$
diesel generators have been developed based on vendor materials

and with assis-tance from vendor consultants.
Retraining will be at intervals not exceeding

.
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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
periods of no-load operation. The preventive maintenance program for the HPCS

diesel generator will go beyond normal routine adjustments, servicing, and re-
| pair of components. The program will encompass investigative testing of com-

ponents that have a history of repeated malfunction and that have required con-
stant attention and repair and have utilized industry operating experience to
identify components that affect diesel generator reliability. Following main-,

{
tenance or extended outage of the diesel generator, a complete system lineup |

,

will be conducted to ensure that all electrical end 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 generators, 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 i

instrumentation and controls for the standby diesel generators. The applicant :

stated that, except for sensors and other equ|nment which must be mounted \

|
directly on the engine, the standby diesel geneh i.or controls and instrumenta
tion are installed in freestanding, floor-mounted panels located in a vibration-

|
free floor area. The staff finds this acc e table.

I

!
/

~
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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. '

t.) 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) /erseinel Training

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

'

this section of the supplement.
-

|

~

(3) Automatic Prelubucation l
|

*

|
| The applicant provided additional information regarding the design and!

| operation of lubrication oil system modifications on the HPCS diesel gen-
i

! erator. This subject is addressed in Section 9.5.7 of this supplement.
E

(4) Diesel Generator Room Ventilation System Air Filtration
!

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

(5) Concrete Dust Control
|

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

t _ 0-
The applicant provided data on the mounting of controls for the standby .-

_ _-
~

_,

diesel generators. This subject is addressed above in this section of
this supplement. -

On the basis of information provided by the applicant, the staff concludes that
the diesel generators and their auxiliary systems are in conformance with the
recommendations of NUREG/CR-0660 for enhancement of diesel generator reliability,
and the related NRC guidelines and criteria. The revised 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 from internal 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. SDI-35 which inhibits oxidation of fuel oil and the for-
~

mation 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.

In the River Bend SER, the staff assumed an event which requires refilling the
fuel oil storage tanks during diesel generator operation. The applicant was

asked to discuss how it would prevent stirring of sediment in the tanks as a

consequence of the refilling operation. This sediment could foul diesel gener-

ator fuel system components and cause potential loss of the diesel generator (s).
_,
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In FSAR amendments and by letter dated August 21, 1984, the applicant stated

that refilling of the storage tanks would be staggered by 24 hours so that only
one tank at a time would be affected. In addition, procedures will.be imple-
mented to ensure that the day tank (for the associated diesel generator) is
full before a storage tank is refilled. This will allow the di%sel generator
to operate for the longest period of time possible without requiring a transfer
of fuel from the storage tank, thereby allowing time for sediment to settle.
Finally, the minimum amount of fuel oil in the day tank is adequate to support
continued diesel generator operation while fuel oil filters and/or strainers,
which may have become clogged by sediment, are cleaned. The strainers have
high differential pressure alarms. Therefore, the staff concludes that the

applicant's method for controlling sediment in the fuel oil storage tanks is
acceptable.

The staff further concludes that the emergency diesel engine fuel oil storage
and transfer system is acceptable.

2 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 River Bend FSAR did not contain sufficient information regarding the capa-
bility of the standby diesel generators to operate at no-load, light ldad con-

diditions for an extended period of time. The applicant, by letters dated

March 5, 1984, and July 24, 1985, provided additional information. The staff

has reviewed the applicants submittal and finds it 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

_.
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demonstrate that this air would not be detrimental to the operational reliabil-
ity of the diesel generator cooling water system. In FSAR amendments, the

applicant provided information that demonstrated compliance with the manu-s

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
corrosion of the exposed surfaces when the diesel generator is in standby. The
staff finds this acceptable.

The FSAR did not contain sufficient information regarding diesel generator cool-
ing water system instrumentation and controls for the staff to evaluate their
adequacy. In addition, the applicant did not address test and calibration of
these controls. By FSAR amendment and letter dated August 21, 1984, the appli-

.

cant provided this information. The staff has reviewed the additional data and
concludes that the design of the diesel generator cooling water system instru-
mentation and controls, including test and calibration on an 18-month basis, is

-

acceptable.

.

The applicant was asked to demonstrate that the cooling water systems for both
,

"

the standby and HPCS diesel generators contained sufficient inventory to support
7 days of continuous diesel generator operation without a requirement to add
coolant, assuming normal 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.

,

In the SER the staff asked the applicant to verify that the HPCS keep-warn sys-
h tem will maintain the cooling water system temperature at a high enough point

to enhance diesel engine starting reliability. The applicant, by letter dated
&

July 24, 1985, provided additional information. The applicant stated that the

keep-warm system is provided with an electric heater designed to maintain nor-.

mal engine faiure water and lubrication oil temperatures in a room temperature,

environment down to 40*F and lower, and that room temperature will be maintained
4
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above 40*F, and it would be alarmed and displayed in the control room. Also a

diesel generator trouble alarm is provi_ded in the control room, with local alarm
- ..

status to warn the operators of inpre;per qperation of several dies,e,1 engine,

functions, including a low engine 1ubricatIon ac/ temperature condiEion and a
' '

keep-warm systes power failure. In addition, plant operating pr_ocedures will

be provided to instruct operators to take immediate and appropriate actions
upon actuation of any alarm condition. The applicant stated that the above

facts provide adequate assurance that the HPCS diesel generator will reliably
start and operate under all anticipated conditions. The staff concurs with the
applicant and finds the design of the keep-warm system for the PHCS diesel gen-
erator acceptable.

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

9.5.6 Emergency Diesel Engine Starting System -

~

The FSAR had insufficient information on the design and operation of the diesel
-

generator air start systems instrumentation and controls including frequency of
test and calibration thereby precluding a complete system evaluation. By FSAR*

amendments and letter dated August 21, 1984, the applicant provided this infor-

mation, and stated that test and calibration of the instrumentation and controls

would be conducted on an 18-month basis. The staff finds this acceptable.

s

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

. -- as Safety Class III. The staff's concern was that failure of this non pafety

line would cause blowdown of the air receiver with attendant failure of the
diesel generator to start on demand. By letter dated June 5,1985, the appli-

cant stated that the unloader line is seismic Category I, Safety Class III.

This resolves the staff concern.

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.
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4

manufactured, installed, and tested in accordance with ASME Code Section III,
Class 3, requirements up to the connection point on the engine. The engine-
mounted piping and components have been designed and installed in,accordance

with the standards of the Diesel Engine Manufacturers Association (DEMA). In
addition, design reviews and quality revalidation inspections were performed on
these engi,ne 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 !

December 24, 1984, and March 7, 1985. The acceptability of the standby diesel
generator engine-mounted piping and components will be evaluated by the NRC TDI
Project Group and will be reported in a future SER supplement.

The air dryers for the HPCS diesel generator air start systems 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 I
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- - i

ment limitation.
.-

1

By letters dated August 21, 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 attion
before the temperature reaches 40*F to restore room temperature to normal. In

; the event the room temperature should fall below 40*F the applicant is required

by operability Technical Specifications to declare the HPCS diesel generator
inoperable. The staff finds this acceptable.

Some of the HPCS diesel generator engine-mounted piping and components are not
designed to the Boiler and Pressure Vessel Code of the American Society of
Mechanical Engineers (ASME Code) Section III, Class 3, requirements in accordance -

!
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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 components are designed, installed, and tested to American National
Standards Institute (ANSI) Std. 831.1 requirements. In addition all engine-
mounted piping and components have been analyzed to seismic Category I require-
ments. The applicant concludes that piping and components, in accordance with
the above criteria, are the equivalent of ASME Code Section III requirements
in' terms of system functional operability and inservice reliability. The staff
concurs with the applicant and finds the engine-mounted piping and components
for the HPCS diesel generator acceptable subject to confirmation of the above
information. .

In addition the applicant was asked to provide a description or a logic dia-
gram for the HPCS diesel generator air starting system instrumentation and con-

'

trols.
-

The applicant by letter dated August 21, 1984 provided logic diagrams.

In the River Bend SER the applicant was requested to provide information on ~

their program for monitoring the performance of the air dryers in the respected,

*

air starting systems of the standby diesel generators to ensure that starting
air quality with respect to moisture is maintained. The applicant by letter

dated March 5, 1985 provided additional information. The staff has reviewed
the applicants submittal and finds it acceptable.

:

Section 9.5.6 in the River Bend FSAR contains reference to alarms in the com-
pressed air starting systems to annunciate and indicate abnormal conditions.

'

Also, FIAR Section 7.3 contains logic diagrams for the standby diesel genera-
tors' air start systems instrumentation and controls on which the above-mentioned
alarms are not included. The applicant was asked to clarify the inconsistency.
The applicant by FSAR Amendments 11 and 13 and letters dated August 21, 1984,
and July 24, 1985, provided information to clarify the inconsistency.

The applicant had not provided FSAR drawings showing the locations of the standby
diesel generator starting air instrumenation and control components. In FSAR

Amendment 20, the applicant provided the information.
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During the initial review, the staff could not conclude that the HPCS diesel
generator a;ir-start system capacity was capable of delivering five consecutive
starts-witE,out 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 ~s' tart system was
identical to the system installed at the Perry Nuclear Station. In addition,

the applicant provided an extrapolation of data from actual air-start system
tests at the Perry plant. On the basis of these data, the applicant concluded
that the HPCS diesel generator air-start system has adequate capacity for more
than five consecutive 10-second starts without recharging, assuming the lowest
normal 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.

The applicant had not addressed the staff's concern regarding the lack of air
filters on the HPCS diesel generator air-start system air compressor intake
openings. By letter dated June 5, 1985, the applicant provided this informa-

.

tion. The HPCS diesel generator air start compressor intakes include filters
capable of removing particle size of 15-20 microns. This satisfies the staff's -

concern, and the staff concludes that the HPCS diesel generator air-start system
.

" is acceptable.

9.5.7 Emergency Diesel Engine Lubrication Oil System

,- In the River Bend SER the staff asked the applicant to confirm details of the
standby diesel generator turbocharger drip lube circuit on the appropriate pip-

ing and instrumentation diagram (P&ID). The applicant, by letter dated March 5,
'

- 1985, pr'5vided this information on the appropriate P&ID. *

At the time the SER was issued, the applicant had not provided sufficient in-

formation regarding the HPCS diesel generator lube oil system to support a com-
plete staff review. The applicant also had not provided information on the

frequency of test and calibration of the lube oil systems (standby & HPCS) in-

strumentation and controls. The applicant, by FSAR amendments __ and 21 and
letters dated March 5, 1984 and August 21, 1984, provided the information. The

staff has reviewed the submittals and finds acceptable the HPCS diesel generator -
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lube oil system including instrumentation and controls, and test and calibra-
tions on an 18-month basis for the HPCS and standby diesel generators. e

_.

In the FSAR, the applicant identified the HPCS diesel generator lure' 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
I

unacceptable. By letter dated August 21, 1984, the applicant stated that the
above piping and components were designed in accordance with ANSI Std. B31.1

~

requirements (to the maximum extent practicable) and, in addition, had been
pressure tested in accordance with the hydrostatic test parameters specified in
ANSI B31.1. The applicant concluded that the design and testing of the HPCS
diesel generator lube oil system piping and components to the above criteria
would be the equivalent of ASME Code Section III, Class 3, with regard to func-
tional operability and inservice reliability. The staff agrees with the appli-
cant's conclusions and finds the design of the above HPCS diesel generator lube

oil system piping and components acceptable subject to confirmation that the
hydrostatic testing had been performed per ANSI B31.1. However, operatin up to

- 5% power is justified source similar systems are in operation at other nuclear
plants and have demonstrated high reliability.

-

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.
As shown on the piping and instrumentation diagram (P&ID), the relief valves
would have bypassed an important pressure differential (high) alarm. By FSAR

amendment, the applicant redesigned the system to eliminate the staff's concerns.
,,

Therefore, the staff concludes that the standby and HPCS diesel generator lube
oil system is acceptable subject to confirmation of the following item:

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

(2) the HPCS 6-gpm pump provides adequate lubrication of the turbocharger

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

.
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(4) this information has been included in the FSAR
1

The staff find that operation up to 5% power is justified, since similar systems
are in operation at other nuclear plants and have demonstrated high reliability.

.

Therefore, the staff concludes that the diesel generator (standby and HPCS)
combustion air intake and exhaust systems are acceptable.

1

|

I.

|

!

!
1

|-

-

l.

. _ .
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Tcblo 9.1

Conformance to NUREG/CR-0660 recommendations (reviRecommendation sed from SER)
Conformance Section

_

1.
Moisture in air starting system

Yes

Dust and dirt in diesel generator 9.5.6 (SER)2.
room Yes

9.554.1 (SSER 2)
3.

Turbocharger gear drive problem
Yes

Personnel training 8.3 (SER)4.

Yes
Automatic prelube 9.5.4.1 (SSER 2)5.

Yes

Testing, test loading, and 9.5.7 (SSER 2)6.

preventive maintenance Yes
9.5.4.1 (SER)

7
, Improve the identification of root
cause of failures Yes

9.5.4.1 (SER)
8.

Diesel generator ventilation and
combustion air systems Yes

9.5.8 (SSER 2)
!

9.
Fuel storage and handling-

Yes

High temperature insulation 9.5.4.2 (SER)10.
*

Engine cooling water 9.5.4.1 (SER)11.

Yes

Concrete dust control 9.5.5 (SER)
.

12.
,

Yes

Vibration of instruments 9.5.4.1 (SSER 2)13.

Yes
9.5.4.1 (SSER 2)

" Explicit conformance is considered unnecessary b

ments that are normally applied to emergency standby diequivalent provided by the design, margin, and qualificatiy the staff in view of the
11#

on testing require- -

esel generators.
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:: 1

10 STEAM AND POWER CONVERSION SYSTEM i

|

10.4 Other Features 2
|

10.4.6 Condensate 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 let-
ter dated May 13, 1985, the applicant provided additional information.

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 meas-
urements 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 esti-
mating 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.
#

Thus, the staff concludes that the applicant's postaccident sampling system
meets all the requirements of Item II.B.3 of NUREG-0737 and is acceptable. Con-
firmatory Item 50 can now be removed from the license.

:

. . _. .
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11 RADIOACTIVE WASTE MANAGEMENT

:
11.2 Liquid Waste Management System

In the SER, the staff found the liquid waste management system acceptable. How-
ever, the applicant submitted a revision to this system in an FSAR amendment in
its letter dated April 17, 1985. This revision describes design features to
allow outside contractors to provide portable liquid waste self-contained dis-
posable filter and domineralizer 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 demineralizer vessels will be located in a
spare shielded cubicle in the radwaste butiding. 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 appifcant should describe the method (s) for disposal of the self-contained
filters and demineralizers. The present system transfers spent resins and filter
media to the solid waste processing system for stabilization and the overall

, solid waste process is contr'olled by an approved process control program. The
-

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 the
details for classifying and processing, as well as the administrative controls

: imposed for disposal of these items. It is mentioned only for emphasis that the
disposal requirements of 10 CFR 61 and the Branch Technical Positions for solid
waste disposal apply to these portable " throw away" filter /demineralizer canis-
ters. This information should be submitted to the staff with a revised process
control program (PCP) as discussed below in Section 11.4 of this supplement.

,
11.4 Solid Waste Management System

.

The SER in Section 11.4.2 identified as a licensing condition (License Condi-
tion 7) that solid waste cannot be processed until after NRC approval is granted j

of the applicant's solid waste process control program (PCP). In its 1,etter
dated January 7, 1985, the applicant submitted the 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 have recently
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

1

titled, " Guidelines for Preparation of a Solid Waste Process Control Program," l

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. There-
fore, the applicant must revise its PCP and submit it for staff approval before ;

operation after the first refueling outage. |

l
i
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I

Accordingly, an interim approval is granted of the applicant's PCP pending a
;

future review and determination of any necessary changes. j

11.5 Process and Effluent Radiological Monitoring and Sampling Systems
i

11.5.4 Process Monitoring and Sampling
.

The SER requested as Confirmatory Item 52 information pertaining to the design
method employed to minimize iodine and 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 1

Item II.F.1, Attachment 2. I

The applicant, in its letter dated January 24, 1985, provided information in
the FSAR describing the activity monitor ranges for the subject monitor. In

,

'

addition, the applicant stated the sample lines are heat traced to prevent iodine
vapor condensation on the tubing wall. Also, the lines are of stainless steel

itubing, and flow straighteners are provided in process streams; although not !
explicitly conforming to the guidelines specified by ANSI Std. NB.1-1969 1

(" Guide to Sampling Airborne Radiciodine Materials in Nuclear Facilities"), I
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.

.

:
.

'

|

l
-

t

.

1

|

|
~
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12 RADIATION PROTECTION

12.3 Radiation Protection Desian 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 equipment may be unduly degraded by radiation during operations follow-
ing an accident resulting in a degraded core.

t

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

Vital areas that 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 applicant 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 control panel and sample panel, health physics /
chemistry laboratory, primary access point, main control room, and Technical,

Support Center.

Calculations of source terms and estimated postaccident dose rates used for
shielding design are based on RGs 1.4 and 1.7, and the guidelines of GDC 19.
The applicant has provided " radiation" maps that show access routes to post-
accident vital areas, to be used as an administrative guide in controlling
access and reducing personnel exposure during the course of an accident.-

Systems containing high levels of radioactivity in a postaccident environment
were identified but were found to be either irrelevant or negligible contribu-
tors of radiation dose following an accident.-

'

The applicant's postaccident access and shielding study for River Bend Station
shows that no personnel wil? 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 per-
formed a radiation and shielding design review for vital area access in accord-
ance with TMI Action Plan Item II.B.2 and Confirmatory Item 54 is closed.
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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 and Confirmatory Item 55 is closed.

.

~

-

.

.

- _. ,

l

)

|

|
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13 CONDUCT OF OPERATIONS
~'

13.1 Oraanizational Structure of Applicant
-

13.1.2 Corporate Organization

Because the staff is concerned about the possible lack of hot o
has evaluated the operating experience on shift proposed by thence among the operators on shift at newly licensed reactor power pl

perating experi-
ants, it

e applicant.13.1.2.1 Operating Experience on Shift

Dialogue with the industry was begin late in 1983 to find a way of
that each operating shift at a newly licensed plant had at lea tensuring
operator with previous hot operating experience. s one senior

construction or ready for operation presented a proposal to the staff oIndustry Working Group representing utilities with nuclear powe ,1984, an
On February 24

r plants under
amount of previous operating experience considered to be the minimum dn the
on each shift and how that experierice could be obtained. esirable
staff accepted the industry proposal with certain clarificationsOn June 14, 1984, the

regarding the staff action was forwarded to the industry as Generic L t
j

Information84-16, dated June 27, 1984. e ter *

.
.

criticality, each operating shift will have at least one senior operatorThe objective is that, at the time of initial
,

minimum of 6 months of hot operating experience on a similar type pl
i

with a
cluding startup/ shutdown experience and at least 6 weeks' experience ope, in-. }antabove 20% power.

However, for plants in the late stages of licensing withrating
insufficient time to meet the objective, the temporary use of 9advisors is acceptable.

4 years of power plant experience (including 2 years of nuclear pThe minimum experience level for shift advisors isexperienced shift
y

cxperience) and 1 year of hot operating experience as a senior reactor oper-
ifower plant

ctor, if found suitably qualified) on a large commercial nuclear power plant of
3

the same type as the plant at which they will work D

be trained on the systems, procedures, and Technical Specific tiAll shift advisors are tof
.

.

plant for which they are to provide advice and they are to be certifi d ta ons of the
NRC as being qualified to act as shift advisors. e o the

April 11, and MayThe applicant's latest submittals on operating experience are dat d M.

28, 1985; e arch 7,
%a meeting between the applicant and thheld on May 14, 1985,

and additional information was provided 4e staff'was^

sctisfy the requirements of Generic Letter 84-16.h:s four licensed senior operators with enough BWR operating experiThe applicant.

']ence to

tified three other individuals with 8WR operating experience whThe applicant has also iden-
of the generic letter can be licensed.cs shift advisors until additional senior operators who do meet the requirements

@o could be used ..fi
submittals and its findings are discussed below.The staff has reviewed the applicant's $

9

In addition, since the applicant does not now have senior reactor

ccch shift who meet the minimum guidelines for hot operating experiencestaff will condition the operating license to require shift advisors until such
operators on

, the

time as the requisite experience has been obtained
.

~~
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i

13.1.2.2 Shift Advisor Program

By letters dated March 7, April 11, and May 28, 1985, the applicant has sub-
mitted information regarding the shift advisor program at River Bend. The
staff has reviewed this information for conformance to Generic Letter 84-16.
The review has covered four main areas: shift advisor experience, the shift
advisor training program, the procedure used to define shift advisor duties and
responsibilities, and other matters pertaining to the use of shift advisors.

(1) Shift Advisor Experience

Two prospective shift advisors amply meet the requirements of Generic Letter
84-16 and may participate in the River Bend shift advisor program. All have
well over 4 years of power plant experience (including well over 2 years of
nuclear plant experience), and all have had well over 1 year as a senior oper-
ator at a large operating BWR.

A third prospective shift advisor would also meet the requirements of Generic
Letter 84-16, except that he has only 11 months (rather than at least 12 months)
of on-shift SRO experience at a large operating 8WR. However, this individual
also has a bachelor's degree in nuclear engineering and has 14 months of on-,

shift Shift Technical Advisor (STA) experience at a large operating BWR, which
more than compensates for the 1-month shortfall in on-shift SRO time. The staff
considers the third prospective shift advisor to be qualified to participate in
the River Bend shift advisor program.

'

(2) Shift Advisor Training Program

The shift advisor training program is patterned after the systems training
.

course described in FSAR Section 13.2.1.1.2, the simulator course described in
> FSAR Section 13.2.1.1.3, and the general employee training described in FSAR

Section 13.2.1.2.3. In addition, the simulator segment will include training
in station procedures; the applicant should ensure that the Technical Specifi-
cations are also covered. The staff finds the applicant's shift advisor train-
ing program acceptable, assuming that it includes, or will include, familiariza-
tion with the River Bend Technical Specifications.

~

(3) Shift Advisor Procedure

The duties and responsibilities of the shift advisor are described in River

,
, Bend procedure TP-85-02. This procedure establishes experience / training cri-

teria, log-keeping and shift-turnover requirements, and other detailed duties
and responsibilities of the shift advisor position. The main responsibility
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.

Step 6.1 of of procedure TP-85-02 (draft Rev. 0) states, in part, that shift
advisor candidates shall have a minimum of "six months on shift" as a licensed
SRO or RO 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."

River Bend SSER 2 13-2
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d

1

The staff has reviewed draft Revision 0 of TP-95-02 and, with the exception of
the one change described above, finds it acceptable.

(4) Additional Shift Advisor Issues ,

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

All members of operating shift crews will be responsible for familiarizing them-
1 selves with the shift advisor procedure. This is acceptable to the staff.

The prospective advisors have passed a River Bend health screening examination.
i This is acceptable to the staff.
4

'

13.1.3 Nuclear Administration

Gulf States Utilities (the applicant) has made several organizational changes.
Some of these changes are not significant because they are essentially title
changes. Some other changes are, however, significant.

4 Revised Figure 13.1 shows the organization of the nuclear project. Of signif-
t icance, the Senior Vice President - River Bend Nuclear Group, reports directly
! to the Chairman of the Board. Thus, the senior corporate officer with exclusive
j nuclear responsibility is highly placed within the organization. Four positions

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

i

Vice President - Safety and Environment -
-

,
,

Vice President - River Bend Nuclear Group', Manager - Quality Assurance
- '

-

Manager - Project Control-
,

i

The Manager - Project Control position is related to construction and will not;
' be considered further in this evaluation except to note that he now reports one

management level higher than before. The Manager - Quality Assurance remainsi

; in the same reporting position as before, but his title has been upgraded. The
Vice President - Safety and Environment is a new position. The incumbent is,

: responsible for environmental services, serves as Chairman of the Nuclear Review
j Board (i.e., the offsite committee), and is the individual to whom the Independ- 1

ent Safety Engineering Group (ISEG) reports. The organizational change involv- |

! ing ISEG. meets the intent and requirements of TMI Action Plan Item I.B.1.2, in '

that this group reports to a corporate official who is not in the management
chain for power production. i

The Vice President - River Bend Nuclear Group is responsible for both line |
(plant operation) and direct support functions. There are four positions

( reporting to this Vice President. These are:

Plant Manager I-

Manager - Engineering, Nuclear Fuels, and Licensing-

| Manager - Projects Planning and Coordination-

| Manager - Administration-

!
:

!
i I
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!
The Manager - Administration is responsible for four functions: training, emer-
gency planning, security, and support services. The title has been changed
from Vice President (SER Figure 13.1) to Manager (SSER 2 Figure 13.1) and the
environmental services function has been transferred to the Vice President -
Environmental Services. It is noted that the somewhat unusual organization
arrangement whereby security is not administrative 1y under the Plant Manager is Iretained. This was found to be acceptable before. The applicant now proposes
to delete from the responsibilities of the onsite Facility Review Committee
(FRC) responsibility for reviewing the security plan and implementing proce-
dures. 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 concur-
rence is required on the physical security plan, its implementing procedures,
and all changes thereto before their implementation. For similar reasons, the
Plant Manager's concurrence shall be required on the emergency and fire protec-
tion plans, implementing procedures, and changes thereto, before implementation.

The Manager - Projects Planning and Coordination, a new position under the Vice
President - River Bend Nuclear Group, is assigned 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 organization changes proposed by the applicant
are acceptable, provided that there is a specific requirements that the Plant
Manager will concur in the security, emergency and fire protection plans, im-
plementing procedures and changes thereto before implementation.

,

13.1.4 Station Organization
_

The organization under the Plant Manager has been changed so that there are now
' four positions that report to the Plant Manager. These are:

Assistant Plant Manager - Operations-

Assistant Plant Manager - Technical Services-

Assistant Plant Manager - Maintenance and Materials-

Supervisor - Radiological Programs-

'

The position of Superintendent - Startup and Test also reports to the Plant
Manager, but only until the plant reaches commercial operation. The revised
organization provides direct access to the Plant Manager for the individual
responsible for radiological health and safety. It should be noted, however,
that the~radweste and chemistry functions are retained under the direction of
the Assistant Plant Manager - Operations.

The Assistant Plant Manager - Maintenance and Material is responsible for the
i mechanical, electrical, and instrument and control craft groups, as well as for
i purchasing and meterials. This is a new position, but the functions and re-

sponsibilities grouped under it are logically determined.
;

The shift organization indicates a minimum of 14 personnel. Included in this
total are 2 radiation protection technicians, 1 chemistry technician, and 1
nuclear test technician. There are also 5 nonlicensed operators, one of whom
is a radwaste operator. The applicant has proposed to have 5 licensed oper-
ators (2 Senior Reactor Operators, SR0s, and 3 Reactor Operators, R0s) on shift

,
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but not to have a Shift Technical Advisor (STA), provided that one of the SR0s
has had sufficient additional training to qualify as an STA. This is conceptu-
ally acceptable. The applicant has also committed to have a separate STA on
shift if neither of the 2 SRos has had sufficient additional train, igg to act as
STA. In this latter instance, it is proposed that one of the 3 RO positions
would not have to be filled. This would keep minimum shift manning at 14, with
2 SR0s, 3 Ros, and 1 STA. Since this alternate proposal appears to satisfy
TMI Action Plan Item 1.A.1.1, it is considered an acceptable alternative.

The rdsunds of key personnel have been reviewed. On the basis of this review,
it is concluded that key members of the operating staff meet the requirements
of Regulatory Guide (RG) 1.8 (ANSI /ANS Std. 3.1-1978). This satisfactorily
resolves Confirmatory Issue 56 of the River Bend SER. i

On the basis of this supplemental review, the staff has determined that changes
to applicant organization and personnel qualifications meet regulatory guidance.

13.2 Trainino

The applicant has added a section (13.2.1.3.1) to the FSAR which describes the
training for STAS. The applicant states that this training meets the intent of
TMI Action Plan Item I.A.1.1 for STA training. Although the times allocated to >

various aspects of the training vary slightly from the periods delineated in
the TMI Action Plan (NUREG-0737 Appendix C), the applicant's program appears to
cover all aspects of the required training for STAS. The applicant also de-
scribes an STA retraining program and links this to a requalification training,

program for those SR0s who are cross-trained as STAS.

~

The applicant has described the requalification training program. This de- t

scription commits to the items delineated in 10 CFR 55 (Appendix A) and in
3

the H. R. Denton letter of March 28, 1980. The commitment to requalification
.

training thus meets the regulatory requirement of 10 CFR 50.54 and NUREG-0737 '

Items I.A.2.1 and II.B.4.

On the basis of the review of the supplemental applicant submittal, the staff
concludes that the applicant's training commitments remain acceptable.

'
Offsite Fire Department Trainina

In the SER, the staff stated that training for the fire protection staff and
. . for offsite fire departments was not firm and was therefore subject to gonfirma-

1

tory review. FSAR Amendment 13 delineated how the fire prevention staff would |
be trained. The applicant's letter of October 22, 1984, committed to specific,

,

annual training of offsite fire departments (including basic radiation protec- |
tion), the use of personal dosimetry, plant faelliarization (including fire '

protection systems and hazards), and ffre-fighting procedures (including entry )
and exit from the plant). The October 22, 1984, letter also stated that these |
commitments would be included in an FSAR amendment. These changes and commit- i
ments that the applicant has made are acceptable. This resolves SER Confirma- )
tory Issue 58.

.
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13.3 Emergency Preparedness

13.3.1 Background

The SER provided the staff's review and evaluation of the River ben'd Station
Radiological Emergency Plan (Plan), including FSAR Amendment 11 ard supplemental *

information and commitments in letters dated October 8,1983, and February 16,
1984. In SER Section 13.3.3, the staff concluded that the Plan will provide
an adequate planning basis 'or an acceptable state of onsite emergency prepared-
ness when those items requiring resolution and those items committed to by the
applicant are satisfactorily completed.

After the SER was issued, the appifcant continued to upgrade its emergency plan-
ning program and submitted FSAR Amendments 13,15, and 16 (June 1984, Novenber

i1984, and February 1985, respectively). On August 14, 1984, and February 5,
1985, the applicant responded to the items identified by the staff in the SER,
and, in addition, furnished infonmation that the staff had requested.

The staff has completed its review and evaluation of the FSAR through Amend-
ment 16 and the applicant's responses of August 14, 1984, and February 5, 1985.
The results of this evaluation are given in Section 13.3.2 below under the same~

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

An onsite appraisal of the applicant's implementation of its emergency prepared-
ness program was conducted between December 3 and 14, 1984. The appraisal was
conducted in seven general areas: administration, organization, facilities and

. equipment, training, procedures, coordination with offsite support groups, and
drills, exercises, and walkthroughs. Appraisal results are documented in NRC's
Office of Inspection and Enforcement (IE) Inspection Report No. 50-458/84-35, -

dated March 28, 1985. NRC Region IV will conduct followup appraisal (s) to en-
; sure that all identified deficiencies are corrected.

A full participation exercise of the River Bend Station Emergency Plan was con-
ducted at the River Bend site on January 16, 1985. The exercise tested the
capabilities of the applicant's onsite and offsite emergency support organiza-
tions to respond to a simulated accident scenario resulting in a major radio- |
active release. The exercise was integrated with a test of the emergency plans

: of the State of Louisiana and the parishes of West Feliciana. East Feliciana,
Pointe Coupee, East Baton Rouge, and West Baton Rouge. NRC's findings, which
are documented in IE Inspection Report No. 50-458/85-03, dated March 29, 1985,

,

show that the applicant demonstrated an adequate state of onsite emergency {
. preparedness.

.

13.3.2 Emergency Plan Evaluation

13.3.2.1 Assignment of Responsibility (Organizational Control)
|

(1) Letters of Aareement

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/ day basis, (2) training to be pro-
vided by the applicant for medical center personnel, and (3) a list of medical

,
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and emergency equipment. Medical support is discussed further in Sec-
tion 13.3.2.12 of this supplement.

With regard to the letter of agreement with Illinois Central Gulf,R.ailroad
(ICGR), in its response of August 14, 1984, the applicant explained that suffi-~

cient track was purchased so that ICGR is abandoning the track that traverses
the. site in a northwest-southeast direction. Thus, the applicant has direct

i control over access to the site via the railroad and no longer requires an
agreement letter with ICGR to provide this control.

In its February 5,1985, response, the applicant provided letters of agreement
with Stone and Webster Engineering and General Electric Company (GE's letter,
amended December 11, 1984, confirms the agreement pending formal contract
agreement). -

The applicant has obtained a letter of agreement with the State of Mississippi
dated May 24, 1985. The applicant advised the staff that this letter would be
appended to the Plan in the next FSAR amendment.

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

13.3.2.2 Onsite Emergency Organization

(1) Secondary Assignment of Shift Supervisor

Information on the Shift Technical Advisor (STA) function provided by the appli-.

cant on October 28, 1983, has been incorporated into the Plan. The Plan speci-
fies that the STA function is a collaterally shared responsibility of the Shift .

'

Supervisor and the control operations foreman (COF) as shown in Table 13.3-5
and Figure 13.3-7 of the Plan. The Shift Supervisor and the COF are both Senior

*

Reactor Operators who will be trained in accordance with the April 30, 1980,
INPO (Institute of Nuclear Power Operations) guidance document provided under
NUREG-0737, Item I.A.I.1, " Shift Technical Advisor." The Shift Supervisor will
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 Shift Supervisor 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 plant staff per-
sonnel meets regulatory requirements. Furthermore, the shift staffing shown in
Table 13.3-5 of the Plan conforms to Table 8-1 of NUREG-0654 (Table 2 of Supple-

. ment 1 tp NUREG-0737). The staff finds this portion of the applicant'g Plan
adequate.

(2) Availability Requirement of Recovery Manaaer and Other Personnel

By letter dated August 14, 1984, the applicant provided the results of its study
of residential patterns to determine response capability as suggested in Table 8-1
of NUREG-0654. On the basis of these results and FSAR Amendment 15, the staff
finds that the applicant's Plan meets the guidance criteria of Table B-1 under
normal weather and traffic conditions. Under severe weather or heavy traffic
conditions, the applicant specifies that the 30-minute responders could be avail-
able in 45 minutes. To implement the 60-minute augmentation criteria during
these conditions, all but six individuals would be available in 60 minutes. Of
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these six individuals, five would be available in 75 minutes and one, an alter-
nate radiation protection technician, would require about 90 minutes to be avail-
able at the site. The Plan indicates that the entire emergency organization,
including a primary person and two alternates for each key position, could be
available within 60 minutes during fair weather and light traffic. tithe staff,

finds this portion of the applicant's Plan adequate.f

;
(3) Primary and Alternate Spokespersons

'

FSAR Amendment 15 (Table 13.3-5 and Section 13.3.6.2.1) identifies the Senior i

Vice President External Affairs (Gulf States Utilities (GSU) Public Spokesperson) t

as the primary spokesperson and the Administrator of Louisiana Communications
!as the alternate spokesperson. The staff finds this portion of the applicant's

Plan adequate.
.

13.3.2.3 Emergency Response Support and Resources |;

! (1) Dispatch of a Utility Representative

FSAR Amendment 15 provides for the dispatch of a technical representative to'
each of the five parish EOCs during a Site Area or General Emergency in order
to ensure continuity and coordination among the utility, State, and affected

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

(2) Review of Proposed Chance To Replace the Mutual Assistance Plan

! The Mutual Assistance Plan between Gulf States Utilities Company, Arkansas Power-

and Light Company, Louisiana Power and Light Company, Mississippi Power and
Light Company, and Middle South Services, Inc., contained in Appendix B to the -

Plan is to be replaced by the " Nuclear Power Plant Emergency Response Voluntary
Assistance Agreement," which is advocated by INPO. An appropriate Plan change5

will be made. Also, copies of the INPO Emergency Resources Manual will be
available in the Technical Support Center and Emergency Operations Facility.
The staff finds this proposed change to the applicant's Plan adequate.

i

{ 13.3.2.4 Emergency Classification System
*

(1) Emeraency Action Levels
,
,

! Following discussions with the applicant in May 1984, Table 13.3-1 of the Plan
was revised by FSAR Amendments 13 and 15. The staff completed its review of,' ' Table 13:3-1, Amendment 15, dated November 1984, and on February 22, 1985,
requested that the applicant provide additional information and clarification
on certain EALs that were previously discussed with the applicant. On March 29,

,

1985, the applicant provided the additional information and clarification that>

| were requested and committed to make a further minor revision to the EAL scheme
in a future FSAR amendment. The staff finds this portion of the applicant's

|
,

Plan adequate.

13.3.2.5 Notification Methods and Procedures j

*(1) Emergency Implementing Procedures

i On October 3, 1984, the applicant submitted its approved EIPs for the staff's !

j review. The review of EIPs was conducted during the onsite appraisal of the
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applicant's implementation of its emergency preparedness program on Decem-
ber 3-14, 1984 (see IE Inspection Report No. 50-458/84-35). The staff finds .

this portion of the applicant's Plan adequate. i
_ ,

ss - r.
(2) Notifying Augmentation Personnel

~

Notification of the applicant's emergency organization augmentition personnel
located in Beaumont, Texas, is addressed in Section 13.3.2.13 of this supplement.
This confirmatory item is considered closed.

(3) Alert and Notification System

A general description of the final system configuration, siren control signals,
and system communications has been provided and included in FSAR Amendment 15.
On February 5,1985, the applicant provided information on alert monitoring
radios to be placed in special facilities as a secondary means of notification
within the 10-mile emergency planning zone (EPZ). This information will be
included in a future amendment to the FSAR.

On April 19, 1985, the applicant submitted an " Operational Siren Certification
-Report." The report includes a complete system description; installation infor-.

nation; means for alerting special facilities, unpopulated areas, and the trans-
ient population; a design report summary, and a schedule for completing the sys-
tem and testing it.

The applicant informed the staff that all sirens are now installed and that the
,

operability of the entire system was tested on May 29, 1985. The results of
this test will be furnished to NRC Region IV. The applicant plans to submit a -

full report on the total alert and notification system (ANS) in accordance with
the FEMA 43 procedure in the near future.

,

NRC Region IV has identified the installation and operability testing of the ANS
as an item to be completed before fuel load. Accordingly, Region IV will pro-
vide confinnation in an inspection report that the ANS has been installed and
operability tested. On the basis of 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.:

(4) Notifying the Public

, ,
FSAR Amendment 15 provided additional information on the administrative capabil-
ity of local authorities to promptly alert the public. A dedicated telephone
system permits plant personnel to notify the five parishes and State agencies
simultaneously and within 15 minutes, on a 24-hr/ day basis, of any emergency
classification and recommended protective actions for the public. On reaching
a decision to implement a protective response, each Parish Police Jury President,
through the Civil Defense Director, will first ensure that an Emergency Broad-
cast System message coordinated with other parishes is ready to be broadcast.
Control consoles in each of the five parish Emergency Operation Centers (EOCs)
allow activation of sirens and alert monitoring radios in each respective parish.
Each of the five parishes has an emergency plan compatible with the State of
Louisiana emergency plan which will be exercised periodically. Training will
be provided on the offsite plans. The EAL configuration in Table 13.3-1 of the

_

Plan provides the utility interface with State and local officials for offsite
-
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response under the four emergency classifications. On an annual basis, State
and local authorities will review their interface with the applicant with 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 decisionmaking process.
The protective action decisionmaking process (onsite and offsite) utilizes planta
status, core / containment conditions, offsite monitoring results. EPA protective
action guides, protective action sections (subareas of the 10-mile EPZ), EAL
table, and evacuation time estimates in the Plan. The staff finds this portion
of the applicant's Plan adequate.

13.3.2.6 Communications

(1) Testing the Health Physics Network and the Emergency Notification System

Section 13.3.7.3.2.3 of the Plan has been revised to include testing of the'

health physics and emergency notification systems between the control room,
TSC, EOF, NRC Headquarters, and NRC Region IV on a monthly basis. The staff
finds this portion of the appifcant's Plan adequate.

13.3.2.7 Public Information
*

(1) Emergency Information Brochure

The staff has received a copy of the final public emergency information brochure.
The brochure contains the information specified in the guidance criteria of
NUREG-0654. FEMA will provide an evaluation of the brochure in the process of

'

its review of offsite plans. The staff finds this portion of the applicant's
Plan adequate.

.

13.3.2.8 Emergency Facilities and Equipment
-

(1) Interim Facilities

By letter dated February 16, 1984, the applicant committed to submit a new
appendix to FSAR Section 13.3 that describes the capabilities of the interim
facilities. In lieu of submitting a new appendix to the Plan, the applicant
changed Section 13.3.6 identifying those automated, diagnostic functions in the

* TSC and EOF which may not be fully functional until February 1986. Table 13.3-16
to the Plan specifies the primary and backup (secondary) systems for the emer-
gency 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
participation emergency preparedness exercise on January 16, 1985. The staff
finds this portion of the applicant's Plan adequate and also finds that, on an
interim basis, the ERFs are capable of supporting an emergency response effort
in the event of an emergency at River Send. Therefore, this outstanding issue
is closed for the SER. However, as indicted in the SER, the staff will conduct
a post-implementation appraisal of the ERFs in accordance with Supplement 1 to
NUREG-0737 on a schedule to be developed between the applicant and the staff.
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(2) Meteorological Monitorina Program

The staff has reviewed the meteorological monitoring program presented in Sec-
tions 13.3.5.2 and 13.3.6.3 and Table 13.3-8 of the Plan and has cpnducted an
onsite appraisal of its implementation. The staff's evaluation of the adequacy
of the applicant's emergency response meteorological monitoring program, as pre-
sented in the Plan, and the implementation of the program is provided in IE
Inspection Report No. 458/85-05. The staff considers this item closed.

(3) Lists of Medical and Radiological Equipment and Supplies

Appendix E to the Plan has been revised and now provides a list of medical and
radiological equipment and supplies to be stored and used at West Feliciana
Parish Hospital'and Our Lady of the Lake Regional Medical Center. The staff'
finds this portion of the applicant's Plan adequate.

13.3.2.9 Accident Assessment

(1) Oose Assessment Methodology

Three methods for assessing the potential and actual consequences of a release
of airborne radioactivity are described in the Plan. These consist of a com-
puterized dose assessment method, which is the primary method, and two backup
hand calculational dose assessment methods.

. The computerized system, termed the Online Dose Assessment System (ODAS), re-
ceives effluent monitor data from the radiation data processing subsystem,
meteorological information from the onsite meteorological tower, and isotopic -

composition data from multichannel analyzer input. These data are used for
accident assessment and dose projection calculations using a model which con-

*

forms to the Class A model described in Appendix 2 of NUREG-0654, Revision 1.
The model uses a blend of equations from RGs 1.111 (Revision 1) and 1.145 (Re-
vision 1). The 00AS can compute and plot contour lines of equal disperion 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.

*

An alternative manual calculation procedure is provided, via EIP-2-024, using
a programmed electronic calculator with a printer. If both computer and cal-
culator are not available, a third, totally manual method is provided in EIP-
2-024 to. calculate doses. The last method uses information from EPA's Manual
of Protective Action Guides to convert concentrations of radionuclide to dose
rate. The applicant has described methods by which the doses to the relevant
target organs of individuals in the vicinity of the site can be estimated. The
Plan also includes a manual procedure to assess the possible impact of a poten-
tial release to the liquid pathway (f.e., the Mississippi River). The appli-
cant'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
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,

area monitor reading in containment versus time for the following accident situa-
tion radioactive releases: 100% gap activity, 100% coolant activity, and 1, 10,
and 100% fuel inventory. Information from tha high-range cohtaissent monitors
is included in offsite dose assessment and is also incqrpora$ed in,the EAL
scheme for classifying Site Area and General Emergencies. ~

!

1
The staff finds this portion of the applicant's Plan adequate. 2

(2) Procedures for Radiological Samplina and Monitorina

On October 3,1984, the applicant submitted approved EIPs to the staff. EIP-2-
013 and EIP-2-014 provide instructions to the monitoring teams for inplant,
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.

(3) Detection and Measurement of Radioactivity in Liquid Effluents

Section 13.3.3.2.2 of the Plan has been revised and now provides a general
i description of the appifcant's methods for handling potent'al releases via the

cooling tower blowdown and liquid radweste effluent ifnes. These lines have.

radiation monitors that detect the radiation level in the bloadown to the
Mississippi River and will alarm in the control room for any level above pre-
established setpoints. EIP-2-024, "Offsite Dose Calculetion-Manual Method,"
provides a method for projecting doses resulting from 11luid 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
~

(1) Manual Method of Accountability

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

I (2) Classification of Emergencies and Protective Action Recommendations

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

,
Table 13.3-1 (EAL scheme) of the Plan and EIP-2-007, " Protective Action,Recom-
mendation Guidelines." The staff finds this portion of the applicant's Plan
adequate.

(3) 30-Minute Accountability for All Persons On Site

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,1

the accountability will be accomplished within 30 minutes of the evacuation
order. The staff finds this portion of the applicant's Plan adequate.

|
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13.3.2.11 Radiological Exposure Control

(1) Exposure Limits for Medical Personnel

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.

13.3.2.12 Medical and Public Health Support

(1) Emeraency Medical Assistance Plans

By letter dated August 14, 1984, the applicant submitted the emergency medical
assistance plan (EMAP) and the Decontamination and Treatment of the Radioactivity
Contaminated Patient Manual of West Feliciana Parish Hospital and Our Lady of
the Lake Regional Medical Center. The submittal contains a description of the
hospitals' capabilities and agreement letters between Our Lady of the Lake
Regional Medical Center, Jackson Rescue Unit, West Feliciana Parish Hospital,
and Radiation Management Corporation (RMC) and the applicant. The submittal
also includes agreement letters between RMC and the Hospital of the University
of Pennsylvania and Northwestern Memorial Hospital. By FSAR Amendment 15, 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.

| (2) Letters of Acreement
'

j ,- FSAR Amendment 13 provided letters of agreement with the Jackson Rescue Unit
and West Feliciana Parish Hospital. The staff finds this portion of the

'

; applicant's Plan adequate.

j 13.3.2.13 Recovery and Reentry Planning and Postaccident Operations

(1) Coordination of Emeraency Plans
,

.

By letter dated August 14, 1984, the applicant furnished additions) information
on the relationship between the River Bend Nuclear Group (R8NG) and GSU's head-
quarters. The applicant specifies that GSU headquarters does not provi,de 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 R8NG is organized to support emergencies and
provide long-range support during the recovery phase. Interface may be required
between the Recovery Manager (Senior vice President - R8NG), and GSU's Chief
Executive Officer for authorization of funds above the Recovery Manager's
authorized level. However, according to the Plan, GSU's Approvals and Author-
ization Procedures are in place to support this interface. The GSU Treasurer
and Controller will manage funds required by R8NG during the emergency and
recovery phases. In addition, the Licensing Support Coordinator (Seaumont,
Texas) previously referenced in FSAR Table 13.3-5 is within the R8NG but is no
longer a member of the emergency organization. The Joint Information Center
(JIC) is operated by the JIC Director. The primary spokesperson within the
emergency organization is the Vice President - External Affaire located in
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Beaumont, Texas. However, the Administrator of Louisiana Communications (JIC
Director) is located in Baton Rouge and will serve as the alternate spokesperson
until he is relieved by the primary spokesperson. Primary and backup communica-
tions exist between River Bend and the GSU corporate office. EIP 2-006 provides
for notification of the JIC Director by a pager system at the Notification of
Unusual Event level.

.

An Emergency Communications Staff Activation and Functions Procedure (EIP-2-023)
describes the functions of the GSU primary spokesperson and his alternate when
interfacing with RBNG, local, and State public fnformation personnel and the
media. To ensure that the necessary coordination and interface exists among
R8NG and local and State plans and procedures, the Recovery Manager will manage
appropriate emergency implementing procedures with offsite authorities.

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

13.3.2.16 Responsibility for the Planning Effort: Development, Periodic
Review, and Distribution of Emergency Plans

(1) Cross-Referencina the Plan and Emeraency Implementina Procedures

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 Plen 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-

,

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

The staff's conclusions with regard to offsite emergency plans and preparedness
will be provided in a future supplement to the SER in support of full-power
operations.

,

13.4 Operational Review.

i
' The organizational changes made by the applicant have resulted in changes in

the onsite Facility Review Committee. The new composition of the FRC is as
follows . .

Assistant Plant Manager - Technical Services, Chairman-

Assistant Plant Manager - Maintenance and Materials-

Assistant Plant Manager - Operations, Radwaste, and Chemistry*

General Operations Supervisor-

Reactor Engineering Supervisor-

Supervisor - Radiological Programs-

There are also two nonvoting members on the onsite review committee: the
Director, Operations QA and the Plant Services Supervisor, who acts as Secretary.
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The committee composition appears to provide expertise or access to expertise
in all required areas. The quorum is established as the Chairman (or desig-
nated alternate) and f,our mesh,ers,, of whom no more than two are alternates.

. -- --.

The review responsibilities fer procedures are proposed to be that- the FRC
reviews all general administrative procedures. All other procedures are re-
viewed by the department responsible for their preparation (a peer review sys-
tem). Additionally, cross-discipline reviews are done as required. Proce-
dures are approved by either the Plant Manager or by one of his direct assis-
tants, e.g. , Assistant Plant Managers. This review plan concentrates the
efforts of the FRC on the broader procedures which establish programmatic con-
trols and allows detailed technical review by technical groups.

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

Vice President - Safety and Environment, Chairman-

Vice President - River Send Nuclear Group, Vice Chairman and Member-

Executive Vice President - External Affairs, Member-

Manager - Design Engineering, Technical Services Department, Member-

Manager - Engineering, Nuclear Fuels and Licensing, Member-.

River Bend Station Plant Manager, Member-

Assistant Plant Manager - Operations, Radweste and Chemistry, Member-

Manager - Quality Assurance, Member-

Manager - Administration, Member-

Director - Nuclear Plant Engineering, Member.
-

Director - Nuclear Fuels Design and Safety Analysis, Member- -

Director - Nuclear Licensing, Member-

.

This composition appears to contain or to have readily available expertise in,

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 committee.

The ISEG has been changed organizationally so that the ISEG reports to the Vice
President - Safety and Environment. This appears to meet the requirements and.

intent of TMI Action Plan Item I.B.1.2.-

The staff finds that the changes in review and audit meet SRP Section 13.4 and
are acceptable.

. . _. '

13.5 Station Administrative Procedures

13.5.2 Operating, Maintenance, and Other Procedures

13.5.2.2 Operating and Maintenance Procedures 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 FSAR
Amendment 11. A letter from W. J. Cahill, Jr., to H. R. Denton, dated Feb-
ruary 20, 1985, transmitted FSAR Amendment 16, which included changes made by
the applicant to FSAR Section 13.5, " Procedures." The staff reviewed tnese

6 s
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changes and determined that the applicant's operating and maintenance procedures
program continues to meet the relevant requirements of 10 CFR 50.34, and remains
consistent with RG 1.33, ANSI Std. N18.7-1976/ANS Std. 3.2, and NUREG-0800,
Standard Review Plan, Section 13.5.2, " Operating and Maintenance Pr'cedures."o

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 Send Station (R85) Pro- !

cedures Generation Package (PGP) and identified one item (indicated as Confirma-
tory Item 60 in the SER) that had to be completed before the applicant's pro-
gram for developing procedures could be approved. This item was the identifica-
tion and justification of safety-significant differences between the RSS plant-
specific technical guidelines and the NRC-approved SWR Owners Group guidelines.
These differences and justifications 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 February 11, 1985.

1

! The staff used the plant-specific procedures to evaluate the justification for
j 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-specific 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-
.

j 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 orr

| clarify the deviations on pages 18, 34, and 50 of Attachment 1 to the January 15,
: 1985, letter. The staff will confim the acceptability of these revised devia-[

i tions in an SER supplement.
|

The staff identified three errors associated with the deviations reviewed.
- First, although the justification on page 1 of Attachment 1 stated that generic*

Emergency Procedures Guidelines (EPG) Cautions 1-8 were addressed in training
and not in the procedures, two cautions which the operators would be expected

: to have difficulty remembering (6 and 8) are, in fact, included in the proce-
I dures. The staff found this acceptable. Second, the staff found an inconsis-
| tency in the value used for the " maximum subcritical banked withdrawal position."
! The applicant stated that it had also found the inconsistency and that it had
I been corrected. The staff found this acceptable. Third, the staff identified
I an apparent typographical error in the justification for E0P-0002, step 3.4.4
! (page 33 of the attachment) referencing 2 psig instead of 12 psig. On the basis

of these changes, the staff found the material acceptable.
,

|

| Finally, the R85 Emergency Operating Procedures direct the plant operators to
| vent the primary containment when containment pressure exceeds the " primary
i

.
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containment pressure limit" as defined by a curve of primary containment water
level versus suppression chamber pressure. The RBS Ifmit proposed is based on
an ultimate capacity of 56 psia which is in excess of the design pressure by afactor of about four. The NRC staff's Safety Evaluation Report om Revision 2
of the generic Emergency Procedure Guidelines (issued February 1983) has ap-
proved the use of twice design pressure as an interim limit proyided containment
integrity can be demonstrated. 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, it is the staff's intent to continue the review of the proposed
venting criteria (both generically and for each plant) which place 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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15 TRANSIENT AND 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 Functionino

Confirmatory Item 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 InspectionReport 50-458/85-49.

This completes regional action on Confirmatory Item 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 loss-of-coolant accident (LOCA) analysis that was stated by the applicant
to be representative of River Bend. The SER also noted that the applicant had'

committed to supply a plant-specific LOCA analysis for River Bend before fuel
loading.

The applicant provided the LOCA analysis specific for River Bend in FSAR
Amendment 15, dated November 1984. The plant-specific LOCA analysis included
a spectrum of large and small pipe breaks and indicated that the most limiting

. break is a design-basis break in a recirculation suction pipe. As for the lead.

plant, an assumed failure of the low-pressure coolant injection (LPCI) diesel
generator, coincident with the break, resulted in the worst single failure con-
dition. The plant-specific results demonstrate compliance with the requirements
of 10 CFR 50.46. (See revised Table 6.2.). *

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

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

; (1) an evaluation of the DCROR Program Plan submitted by the applicant

(2) an onsite in progress audit of the DCRDR conducted July 24-27, 1984

(3) an evaluation of the applicant's DCROR Summary Report

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

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

The staff was assisted in items 1-3 above by consultants from Lawrence Livermore
National Laboratory (LLNL). Appended to this SER supplement is the Technical
Evaluation Report (TER) prepared by LLNL (Appendix J). Except as noted, the

~

staff concurs with the evaluation, conclusions, and recommendations contained
in the LLNL report. The following summarizes the staff's evaluation findings
regarding the required elements of the River Bend DCRDR.

,

* 18.1 Human Factors Engineerino Team

The applicant has established and utilized a qualified multidisciplinary team
to conduct the detailed control room design review (OCROR). The concern raised
(see Appendix J) that the applicant's Summary Report indicates a significant
reduction in the participation of human factors specialists during the final
implementation and verification of control room design changes has been accept-

* ably addressed by the applicant in a letter dated January 23, 1985. The con-
tinued application of appropriate human factors expertise through the completion
of DCROR activities should be confirmed by the applicant in his scheduled
supplement to the DCROR Summary Report.

, .

18.2/18.3 System and Task Analysis

The methodology described in the applicant's Summary Report and discussed in
depth at the DCROR in-progress audit provides an acceptable means to fulfill
the function and task analysis requirements of the DCROR. 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 success-
ful task performance have been identified and analyzed to an acceptable level
of detail. The staff met with the applicant's DCROR team leader and human
factors consultants on January 23, 1985, to determine if these processes have
been adequately performed and documented. The staff audited the OCRDR task
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analysis documentation for selected emergency scenarios. The sample audited
revealed that the applicant has identified the discrete tasks, decisions, and
actions operators need to undertake in order to carry out emergency actions.
Review of the documented information and control capability requirements for
task performance, however, indicates that the applicant applied a:bvoader
definition of " requirements" than the staff had anticipated. As a result, the
information and control requirements include more than the mininum requirementsifor completing the task. Secause of this, the subsequent comparison of informa-
tion and control requirements with the controls and displays in the existing
control room appears, as currently documented, to indicate more discrepancies '

than the applicant has reported. On the basis of the explanation of the
verification of availability and suitability 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 (MEOs) correctly. In
order to confirm this, the applicant should provide written documentation for
at.least one emergency sequence which unequivocally demonstrates 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 DCR0R Summary Report.

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
inventory function has been met. *

.

: 18.4.2 Control Room Survey

With the exception of items which have not been completed because of the con-
struction 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: Ifghting; 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 supplement also provides resolutions and an acceptable implementation
schedulo for any HEDs identified and assessed as significant. *-

18.4.3 Assessment of HE0s

The method applied by the applicant to assess the significance of HEDs satisfies
the requirements of Supplement I to NUREG-0737.

18.4.4 Selection of Design Improvements

The app 1tcant's approach to selecting design improvements which will correct
significant HEDs is potentia 11y acceptable for meeting the OCROR requirements.
However, on the basis of a review of the priority 1 and 2 discrepancy records
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in Section 7 of the applicant's Summary Report, the appropriateness of the pro-
posed resolution of numerous HEDs is uncertain and/or unacceptable to the staff.
The HEDs for which further information and/or additional action is needed are
specifiedinAppendicesAand8ofthetechnicalevaluationreport(TER)that
appears in this supplement as Appendix J. These HEDs fall into several cate-
gories which will require the applicant to take different degrees of action in
order to resolve the HEOs 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 its 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 (SPOS) before fuel load. This commitment shculd be made specific
to the HEDs identified in the appendices to the TER. Other HEDs with which the
staff has concern will require either additional, more detailed justification
for the proposed resolution or modification to the proposed resolution. For
those HEDs which the TER recommends implementing before fuel load rather than
before exceeding 5% power, the applicant should either modify its implementation
schedule accordingly or provide justification for delaying implementation. Of
particular concern to the staff is the possibility that, as now scheduled, some
modifications may interfere with initial reactor startup operations.

"

The applicant should include the resolutions to the referenced HEDs in its
scheduled supplement to the OCROR Summary Report.

18.4.5 Verification of Design Improvements
'

The staff generally agrees with the recommendations in the appended TER (Appen-
dix J) regarding verification that design improvements provide the necessary
corrections and do not introduce new 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 ensureb

that the desired correction has been obtained without introducing new HEOs.

18.4.6 Coordination of DCROR With Other Activities

Although the appended TER (Appendix J) notes some deficiencies in the documen-
tation of the coordination and integration of the DCROR 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
integration of the River Send SPOS into the control room during its review and
audit of the SPOS.

. .

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 wf111

(1) Confirm the continued participation of human factors specialists in remaining
DCROR activities (Confirmatory Item 66),

(2) Dieument the adequacy of the OCROR task analysis (Confirmatory Item 67).
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(3) Confirm that the remaining control room survey items have been completed
and provide acceptable resolutions and implementation schedules for any
significant HEDs identified (Outstanding Issue 20b).

(4) Respond to the specific concerns regarding resolution' of the HIDs identified
in Appendices A and B to the technical evaluation report appended to this
supplement (Appendix J) (Outstanding Issue 20c). -

(5) Confirm that all control room modifications resulting from the OCROR have
been verified to ensure they provide the expected correction and do not
introduce new HEOs (Confirmatory Item 68).

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

.

.

.

o.

.

*. .
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SUPPLEMENTAL SAFETY EVALUATION REPORT
~'

RIVER BEND STATION

AUXILIARY SYSTEMS BRANCH
-

3.6.1 Protection Aaainst Dynamme Effects Associated With The Postulat-
ed Ruoture of Picina

In our SER, we stated that the applicant's analysis indicated that

tho main steam isolation valve (MS1V) closure would be expected to

tercinate the blowdown from a main steam line break within 5.5 sec-
ondo. Furthermore, the applicant was to provide detailed information
from this analysis for our review. The applicant has changed the

time until MS!V closure to 10.5 seconds. In a submittal dated May
*

14, 1995, the applicant justified the 10.5 second time as follows.

O high flow instrument sensing time of 0.1 seconds and an instrument
dolcy time of 0.3 seconds wer e assumed. The MSIV's are designed

to close between 3.0 and 5.0 seconds. This leaves an overall conserv-
ctics of 5.1 seconds in their analysis. This is acceptable.

WJ also stated in our SER that the applicant had not provided sufft-
tient information for us to perform an independent calculation to,

vCrify the applicant's analysis of the environmental conditions in
o compartment after a high energy line break (HELB). The applicant

hco subsequently provided the additional informatton. We have re-

viewed the information and have performed an independent analysis-

Cf the subcompartment environmental conditions following a HELB.
Our analysis indicates that the applicant has appropriately determined '

tho subcompar tment conditions by predicting more conservative condi- *

tions than was predicted by our independent analysis. This is accept-

cb10.

In our SER we stated that the applicant had not completed their anal-
> ycis of the rupture of high-energy piping systems and their analysis

Cf compartment flooding due to moderate energy line cracks. The

applicant has now completed their analyses and has provided the re-
sults in am amendment to the FSAR. The applicant further has provided
tho results of an analysis of the effects of the jet impingement

from longitudinal cracks in the main steam or feedwater piping in

tho break exclusion area of the main steam tunnel. The potential

jot impingement targets in this area were identified and assumed
to fail to f unction due to the jet f orces. The applicant's analysis

indicates that the f ailed components would not prevent a saf e shut-
Cown. A structur al evaluation was perf ormed which verified that

tho structure will retain its integrity considering the effects of
jct impingement, pressure and flooding. In a submittal dated May

14,1985, the applicant stated that the main feedwater piping in the

Ctcam tunnel had been er,alyzed and is supported in accordance with
seismic Category I criteria. Therefore the failure of the non-seismic

1
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in the steam tunnel will not adverse-Cctcgory I main.fredwater piping
ef f ect the saf ety-related main steam lines or other saf ety-relatedly

ccmponents. We have reviewed these analyses and conclude that the .
cpplicant has appropriately used the guidance in Standard Review .
Plcn Section 3.6.1 and Dranch Technical Position ASB 3-1 in evaluatingand moderate-energy pipe failures and the guid-
tho effects of high-

of Regulatory Guide 1.29, Position C.2, as related to protectingcnco
ocfcty-related components from failure of non-safety related compon-
ento. The applicant han adequately designed and protected areas

cnd systems required for safe shutdown.
on the above, we conclude that the design of the facility meetsCcccd Design Criterion 4, with regard to protec-tha requirements of General

against environmental conditions and missiles and the guidelinesticn
Cf Regulatory Guide 1.29, Position C.2, concerning protection of

cofoty-related components from the failure of non safety-related

cc ponents, and is, therefore, acceptable. The design of thq facility

me3ts the acceptance criteria of SRP 3.6.1.

0.6 Functional Desien of Reactivity Control Evstems

In FSAR Amendment 20, the applicant provided revised pagen in order
conform to the proposed plant Technical Specifica-

fcr the FSAR to

tions. Ono of the " revised FSAR" pages was Figure 9.3-14 whnch
'grcphically defines the upper and lower bounds of the allowable modaum
pcntaborate concentrations and volume. The previous revision of

Figure 9.3-14 was the standard General Electric figure with the con-
ranging from approntmately 12% to 13.8% and the volumeCcntrationsfrom approntmately 4600 gallons to 5160 gallons with a safetyrcnging*

margin volume of approximately 250 gallons. The new figure has a

concentration range of approntmately 9.3% to 13.8% and the volume
rcnges from 3542 gallons to 5150 gallons with no safety mt.rgin.

No enplanation was provided for the change. Based on our indepen-

the lower concentration level of 9.3% is non-con-C nt calculations,
Cervative with respect to previously approved concentration and volume

applicant subsequent 1,y provided a revised figure in
ICvels. The dated July B,'1985 which shows the minimum concentrationo submittal This concentration level was compared to other previouslyc0 10.5%. There-c; proved analyses and found to provide similar boration rates.
fore we conclude that the revised figure provided by the July 8th
Cubmittal is acceptable. The applicant has also committed to revise
tho figure in the Technical Specifications.

conclude that the design of the reactivity
Scaed on the above, we

control system meets the requirements of General Design Criteria .

23, " Reactivity Control System Redundancy and Capability", and 27, .

Control System Capability", and is, therefore," Combined Meactivity
functional design of the reactivity control systemacceptable." 'The

meets the applicable criteria of SMP 4.6.

2
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5.2.5 Reactor Ceolant Pressuro Boundarv Leakace Detection ,,

Tha Standard Review Plan Section 5.2.5 and Regulatory Guide 1.45
the need to monitor leakage from the reactor coolant pressurediccuss

Coundary to other systems and is identified as intersystem leakage.
Thio intersystem leakage, as identified in the Regulatory Guide,

10 both 1) leakage across components, such as heat exchangers. to
such as the reactor plant component coolang

Cthcr water systems,
wStcr system, and 2) across passive compariants, such as across closed
itslation valves. The applicant has provided means to detect the
farct type of intersystem leakage, as we have previously discussed
in our SER. In Amendment 21, the applicant has identified a means
to detect the second type of intersystem leakage, which is also refer-interface leakage, by monitoring
rcd to as the high/ low pressure

tha pressure between the two isolation valves. Detection of high

two valves is an indication of primary coolant
prCOsure between the

is alarmed in the control room. Thus we conclude that
1Cckage and for detecting leakage across the high/ low pressure inter-tho method
fcccs meets the requirements of General Design Criterton 2, " Design
3031s for Protection Against Natural Phenomena".

conclude that the reactor coolant pressure
_BOced on the above, we

leakage detection system meets the requirements of Gener aiOcundaryCriterton 2, with regard to protection against natural phonom-D;31gn guidelines of Regulatory Guide 1.29. Positions C.1 andcno, and theconcerning the system seismic classification, and is, therefore.
~

C.2, reactor coolant pressure boundary leakage detectionacceptab1w. The*

Cyctem meets the acceptance criteria of SRP 5.2.5.
.

9.2.5 Ultimate Heat Bink

In Amendment 16, the applicant identified a reduction of the diesel
s1nt

loading due to delayed starting of the ultimate heatg'enerator based on the ultimate water temperature rise in the ulti-
> (UHS) fans In order to assure that the basin water temper-mato heat sink basin. the appli-would not rise above the design ambient temperature,

ccnt, in their submittal dated May 20, 1995 (RBG-21050), cc,mmittedcture

to have installed prior to start up following the first refueling
heat sink basin temperature monitoring system.ultimateoutage an is to determine the average basin water temperature withThis system

O continous readout and alarm in the control room. The applicant
in-

hCO stated that because of the time needed to design, procure,
temperature monitoring system, installation ofCtc11, and test the cannot be completed prior to power operation.

thJ monitoring system
By submittal dated July 18, 1905, the applicant committed to provideand
th3 design of the temperature monitoring system for our review
ap;roval prior to its installation.

3
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A3 an interim measure, the applicant has committed to manually taking .

Ibc0in water temperature readings daily with an increasing frequency
! Doccd upon the actual water temperature. At a water temperature
| b0 tween 75 and 90 degrees F, the water temperature will be measured

Cvery four hours; and every two hours when the water temperature'

'
Cucceds 90 degrees F. The ultimate heat sink and the st'andby service
w ter system are declared inoperable when the basin water temperature
rocches 92 degrees F. The basis for the deferral of t'io installation
Cf the UHS basin water temperature monitoring system is our judgement
thCt the interim procedures provide a level of safety comparable
to the design of the new system for the short period of operation
Cf one cycle.

SOccd on our review, we conclude that the ultimate heat sink design
to ccceptable pending the following conditions:

1. The applicant will submit the design of an acceptable temperature
monitoring system for our review prior to the first ref ueling.

2. The applicant will have installed the temperature monitoring
system and proposed modification to the Technical Specifications |

(both to delete the interim Technical Specifications and to
incorporate the new design into the Technical Specifications)
prior to startup following the first refueling outage.

,

. .

In Amendment 20 and the July 19th submittal, the applicant provided
thJ design of a new system to be installed within the UHS. The new
CyOtom to a hypochlorite feeding and recirculation system. In a sub-
cittat dated July 18, 1985, the applicant stated that the hypochlorite, ,

feeding system is designed to control organic growth in the UHS. A
Concentration level of 3.0 to 5.0 ppm of free chlorine will be inject-
ed into the UHS basin and verified by sample analysis when il makeup -

water is added to the UHS 2) the standby service water system is -

operated or tested or 3) microbological growth is detected. This
Oyotem consists of a hypochlorite feed tank, a positive displacement
fcxd pump, a recirculation pump, and piping. The piping in the UHS
10 plastic except for the piping near the standby service water pumps..

Tho hypochlorite system is designed to inject 25 gpm of sodium hypo-
i

Chlorite into the UHS for about 2 hours per day for 3 days per weet
'

to maintain the minimum chlorine level in the UHS. This system is
nt safety-related and failure of this system will not adverselv

,

Cffect the UHS or the standby service water system. Thus the require-
ments of General Design Criterion 2, " Design Sasis for Protection
Agoinut Natural Phenomena", and guidelines of Regulatory Guide 1.29,
PCOttion C.2, are satisfied. '

In Amendment 16 to the FSAM, the applicant modified the operata'on
Cf the ultimate heat sink f ans f rom automatic initiation with the

|
Ctarting of the diesel generators to manual initiation from the con-

| trol room two hours into design basis accidents inorder reduce the
| Ciczel generator loadings. The applicant indicated in a submittal

Cated May 14, 1995, that manual initiation of the fans two hours

4
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Cfter the commencement of the design basis accident would not have '
any adverse consequences. The applicant indicated that the water
temperature would rise approximately 2.2 degrees F per hour without

"'

tho fans operating.

3;ccd on the applicant's commitment to install an UHS basin water
temperature monitoring system, the license condition, the insta11a-

t1Cn of a seismic Category 1, Class 1E basin water temperature mons-
toring system by the first refueling outage, and the interim measures,
we conclude that manually initiation of the ultimate heat sink fanz
Criar to reaching a basin water temperature of 52 degrees F is accept-
ablo. Therefore the requirements of General Design Criterion 44,

" Cooling Water", as related to the ability of the UHS to accepted
th] heat rejected by the plant, are satisfied.

3 2cd on the above, we conclude that the UHS meets General Design

Critcria 2 and 44, as related to protection against natural phenomena
and the capability to reject the heat loads f rom saf ety-related com-
ponents under emergency conditions including a single active fail-
uro, and .ns, therefore, acceptable. The UHS meets the acceptance

Criteria of SRP 9.2.5. ,

9.2.7 Standbv Service Water System
.

In our SER, we stated that each loop of the standby service water

Cy0tcm (SSWS) is powered from its associated diesel. The A and C
powered from the Division 1 dieselSSWS pumps in the A loop arn

gen:rator and the 5 and D SSWS pumps in the 3 loop are powered from
th3 Division 11 diesel generator. In Amendment 16 to the FSAR, the

applicant removed the C SSWS pump and the associated instrumenta-
tion and controls from the Division ! diesel generator and proposed ,

powering it only from the Division !!! (HPCS) diesel generator. ,,

Thua the C SSWS pump only operates when the Division 111 diesel gener-
Ctcr operates.

ThJ applicant provided a failure modes and effects analysis which

d:monstrates the 6b111ty of the 59WS to withstand any single f ailure
and provide sufficient cooling water to assure a safe shutdown for
C11 design basis events. We have reviewed the revised fatture modes
and effects. analysis and concluded that there is no single f ailure
which will result in insufficient SSWE cooling water.

In our SER wc also stated that each of the SSWE pumps were 50'/. capac1=
ty and therefore only two pumps were needed for safe shutdown. Wnite

rated as 50%, for design basis accidents, where thethesD pumps are
cingle failure is the Division !!! (HPCS) diesel generator, three

pumpo are needed for a safe shutdown. This is acceptable because
tith the single f atture of the HPCS diesel generator and the resulting
losa of the C BSWS pump, there will still be three SSWE pumps avail-
ablo.

,

5
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) Ecch SSWS loop returns the cooling water to the ultimata heat cir.P,,

'

J which is a forced draft cooling tower. The Division II powered pumps

roturn the water to an area of the cooling tower which.Is sneved
i by the Division !! f ans. The Divisions I and III powered pumps return

tha water to an area of the cooling tower which is served by the ,

Divisson I powered fans. There is a cross tie between the reovmoc.nt i

Icspu such that the A and C SSW3 pumps could supply watcr to the >,

j components and systems which would normally be serviced b,' th. b |,

!

| cnd D SSWS pumps. Pased upon the indepencance of the cperar:14ty
en 16 t 'acooling tower f ans and the SSWE pumps. the pactic111 *.yOf thethe SSW5 pumpu in one 1com and the cooling tower f ans esscc14',oc

| that
| with the other loop may be ancparable concurrently. Thuc. the trpro- ;

; prakta r umece of 55WO pampn and f ar.s me y be oper ablo but the "avctem" |

| coy not cc acic to adequately remove suf +1ctent heat to safelv chut- |

down the plant. The apc11 cant has provided an acceptable Technical [
I i

Sps ca J a cation which requires the two operable SSWS pumps to be aligned
,loco with the two operable cooling tower fans whenever either '

j to the
: ef the f oll owing condi tions entst 1) two SSWE pumps in the same

Ic:p are anoperable and at least one f an in the other loop is snoper- ;

cble or 2) two cooling tower f ans in the same loop are inoperablo,

| cnd at lea'st one SSW3 pump in the other loop in inoperable.
j

|i

on the acceptable Technical Specification concerning the alico-l Deced )

} .c nt of the oper able SSWS pumps and the cooling tower f ans, we con-
standby service water system meets General Design |

'clude that the
Craterton 44, " Cooling Water", as related to the capability of traris- !,

!

ferring heat loads from safety-related components to the ultinate .

;, hoot sink under emergency conditions including a single active f ail- [4

uro, and is, therefore, acceptable. j
J

| }

.

j 9.3.3 Eautament and Finne Drainaam svatema . ;

.-
,

SER we stated that the fleer drains were pumped from the ECCS
*

,

In our
j compartments and saf ety-related areas to the redweste system. Sv |>

J emendment 20, the applicant has provided a new operating mode for >

i

j two of the floor drainage systems in the auM111ery building which
!. routes the water to either the suppressten pool er to the radweste ,

Cyctem. The areas affected by this change are the reactor plant |

co9 1ng water systems the steam tunnel area which includes |
'

1| c1Csed
i th3 leekoffs associated with the RCIC systemt some of the components .

serviced by the normal / standby service water systemt the standby

| 303 treatment systems the floor drains in the munaliary building i

i cecacent area at elevation 70s some unit coolers MS!V positive leak- !

aq3 control systems the HVAC systems for the reactor, auxiliary, !
!

buildinget some compressor / dryer systemas
|

turbine, and containment !
* some fire protection sprinkler drainst and misco!!aneous area floor

elevators, instrument racks, hatchh. and |
Crains f or such areas as

1 01ectrical termi nal bowes. The muntliary building crescent area i;

! Contains ECCS piping which could leak. Leakage f rom this piping |

|
could reduce the inventory in the suppression pool. . ,

t

i

!
'

i
4

;

I
i
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With this new operating mode, the two affected systems have been

id ntified as the suppression pool pumpback system (SPPS). Since

new operating mode of a previously approved system,
thio is only a
we conclude that the SPPS meets the requirements of Seneral Design
Craterion 4, "Envi r onment al and Missile Design Bases". The SPPS

ccncists of two sumps with two pumps per sump. The pump's, isolation

volves, and level detection instrumentation are seismic Category

Class 1E powered. The piping from the isolation valves toI cndsuppression pool interface at the high pressure core spray returntho
lino is seismic Category 1, Safety Class 2. The rest of the piping

to non-seismic Category I but is seismically supported. Therefore,

we conclude that the SPPS meets the requirements of General Design
Criterion 2, " Design Basis f or Protection Against Natural Phenomena",
and the guidelines of Regulatory Guide 1.29, "Beismic Design

C1casification." The operation of the SPPS is either manually from
tho control room or automatically from the level sensors. By inets11-

this new operating mode, the applicant has not deleted the optioning
Cf pumpang the water to the radweste system. The use of this system

to the suppression pool provides additional timethe waterto pump
operator to identify the source of leakage while maintainingfor the

suppression pool water level and preventing eMcessive buildup of

w0ter in the aunt 11ary building.

,.5]!cction of the option to pump back to the suppression pool is by
me ns of opening a motor operated valve. Opening this valva automati-

the air operated valves to the radwaste system. The
Oc11y closes valves are fait closed valves which prevent inadvertant .

Oir operated
pumping to the radweste system during a LOCA.

,

the above, we conclude that the SPPS meets the requirementsBacrd onSeneral Design Criteria 2 and 4, with regard to protection againstCf *

nOtural phenomena, environmental conditions, and missiles, and the ,

''

quicelines of Regulatory Guide 1.29, Positions C.1 and C.2, concerning
system seismic classification, and is, therefore, acceptable.

tho
Tho SPPS meets the acceptance criteria of SRP 9.3.3.

3

9.3.5 standbv Linuid contral Evatem
concluded that th,e standby liquid control system wasIn our SIR we

acceptabl e based, in part, on the similarity between the F5AR Figure
9.3-14 and the General Electric standard figure which identifies

tho acceptable bounds of tank volume and sodium pentaborate concentra=
levels. (This issue is also discussed in Section 4.6 of thistion Sy Amendment 20 to the FSAM, the applicant provided a revisedSBER.)

figure 9.3-14 which identifies a lower concentration, smaller tank
margin in the total tank storage capacity.

volume, and no safety
independent calculations, the lower concentrationon tne ourD sed of 9.37. is non-conservative with respect to previously approvedICvel

concentration and volume levels. The applicant provided a revised
figure by submittat dated July 9, 1995 which shows the minimum

concentration as 10 5%. This cancentration level was compared to

7
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. .

previously approved analyses and f ound to provide similar hora-Therefore, we conclude that the revised figure providedCthcr
ticn rates.
by the July 5th submittal is acceptable. The applicant has also

comnitted to revi se the figure in the Technical Specifications.

en the above, we conclude that the design of the standby laquad30ccd
ccntrol system meets the requirements of General Design Criteria

23, " Reactivity Control System Redundancy and Capability", and 27,

" Combined Reacti vi ty Control System Capability", and is, theref ore,
acceptable. The functional design of the standby 11guld control
Cyctem meets the applicable criteria of SRP 9.3.5.

.

Q.4.1 control tuildina Ventilatisn svetem (content Raam Arma Ventila-
tien svutamt ,

In our SER we stated that the control building ventilation system
in31udes the contral building chilled water system. The chilled
water system consists of two redundant, closed-loop chilled water
tecins with each train capable of meeting the total challed water
needs of the control building. Each train contains two 50% capacity
C1catric-motor-driven centrifugal liquid chillers with both tratna

powered from the essential service busses so, , c11 four chillers)power is available from the diesel generators if of f-(
thct' emergency
Cato power is lost. Dr Amendment 20, the applicant proposed too

automatically initiate one of the two water chillers on each traire
start the second challer upon failure of the

and to automaticallythe respective ventilatten train in order to reduce1C d chiller in

tho electrical loading on the Division I and Dtvision !! diecel*

,

gener ator s. ,

'

has provided the results of an analysis of the controlTho applicant
Cu11 ding heat Imade assuming the less of a Division I or Division
!! Wiesel generator as the single active failure, for all design

h001s events. This analysis indicates that the heat 1 cad will be
Cignificantly reduced due to the reduction in equipment and instrumen-

due to the less of a Divisten 1 or Division*

tOtton being powered (Tne less of the Division !!! Wiesel generator
II diesel generat or. that it powers no saf ety related equipment
will have,no effect in With both Division I and !! diesel . genera-
in the control building.)one 50% capacity water chiller would be automaticallytors operating,

in each train, f or a total of 100% capacity, and thereby
initiated of the chilled water requirements f or the contret building.meet all f ailure of one of the automatically initiated waterCath the single
challers, the second chiller in the train with the failed chiller
would automatically start. If the single f ailure is a ventilatten

suf ficient , time f or the operator te manually ini-
there'istrCin, second c. hiller in the operating ventilatten train.ticts the

the above, we conclude that having one automatically initi-80 sed en
chiller in each of the two redundant challed water trainsCted water

,

N'
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* .

second chiller in each train automatically initiated
cnd having theof the lead chiller in the respective ventilation trainupon failure
10 Ccceptable. This does not change our conclusions as p,reviously
EtCted in our SER.

and Air Cendition-,9.4.0 Mi scell aneous Bui ldt na Hosti na. Ventil ati on.
inn Systens

SER we stated that there were six miscellaneous building HVAC
In our Amendment 20, the applicant added eight more miscellan-Cyctems. By
sou3 building HVAC systems, as f ollows.

(7) motor generator building (heating and ventilation system)

(5) dominera11 ed water pump house (heating and ventilation system)

(Q) circulating water pump house and switchgear room (heating and
ventilation system)

(10) cooling tower switchgear house (heating and ventitation system)

(11) clarifier area switchgear house (heating and ventilation system)

j!2) hypochlorite area switchgear house (heating and ventilation

' esystem)

(13) blowdown pit (heating and ventilation system) ,

control building (heating, ventilation, and air conds-(10) auM111ery*
''

tioning system)

miscellaneous building heating, ventilating, and '

These addi ti onal systems are located in non saf ety-related buildings
-

Ctr conditioning suitable environment f or personnelprovide aand are designed to None of these systems has any safety-related ,

apd equipment operation. '

function, nor does failure of any system compromise any safety-related
Cystem or components. Failure of any system will not prevent safe

Therefore, no system is designed to seismicshutdown of the reactor. There-C tegory I standards or to Guality Group A, D, or C standards.
f oro the " guidelines of Regulatory Suide 1.29, " Seismic , Design
CIC:sification", Position C.2, are satisfied and thus the requirementsCriterion 2, " Design Basis for Protection Against
of General Design

Phenomena", are satisfied. These systems are not designed
Naturalcontrol release of radioactive materials theref ore, Seneral Designto
Critorien 40, " Control Releases of Medioactive Materials to the

Environment," is not applicable.
above, we conclude that these additional miscellaneousBased on the

building heating, ventilating, and air condi tioning systems meet

th0 requirements of General Design Criterion 2 and the guidelines
Cf Regul atory Guide 1 29, Position C.2, and are, theref ore, accep-

i

9
!

!
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STRUCTURAL AND GE0 TECHNICAL ENGINEERING BRANCH
EVALUATION REPORT

RIVER BEND IN-PLANT SRV TESTINGS
..

References: 1. Letter from J. E. Booker to H. R. Denton dated
October 8,1985 and its attachment -

2.' Letter from J. E. Booker to H. R. Denton

In accordance with criteri i 5 of NUREG-0763 River Bend Steel containment

is required to undergo in-pl nt SRV testing, since no steel containment has
I

been subjected to such testing. The applicant, Gulf States Utilities Company,

requested relief from tne testing requirement on the ground of following .

reasons:

1. Even though River Bend has a free-standing steel containment, the
-

annulus, that is, the space between the shield building and the-

steel containment which forms the boundary of the suppression pool. -

has beer f*112d with concrete. As a result this portion of the>

containmatt which foms the boundary of the suppression pool is

as rigid as the reinforced concrete containment of Kuosheng which

has undergone in-plant SRV testing. Therefore, the testing results
.

of Kuosheng can be applied to River 8end.

..

2. Perry Nuclear Power Plant also has a free standing steel containment,

and lower portion of the annulus same as River Bend is filled with

concrete. A study was made by Cleveland Electric Illuminating Co.

for Perry using a pressure time history from the Kuosheng tests as

the forcing function input to the Perry structural models to obtain

the response of the containment and internal structures. The

resulting response spectra at selected node points are enveloped by

_ _ _ _ _ - - _ _
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2

thePerrySRVdesignresponsespectraexceptinthehigEfrequency

region where similar excedance as noted in the Kuosheng study

appears. However, detailed investigation indicated that there is

ade.quate design margin for piping and equipment at Perry. On the !

basis of the review of the applicant's findings the staff concluded |,

!
that Perry need not undergo any in-plant SRV tests. Since River Bend ;

has a containment very similar to that of Perry, there is no need
|
'

for River Bend to have any in-plant tests.

!
NRC staff reviewed the information provided by the applicant and found that }

the shear wave velocity of River Bend is much lower than that of Perry.
.-

which may have different effects on the response of the containment structure,
|

_

components and systems located therein. In response to this staff concern, :

o :

the applicant reasoned that the Kuosheng observed pressure trace does not [
'

excite lower modes of vibration of the Perry analytical model, nor of the I
i

actual Kuosheng structure. The response spectra used in the River Send design |

based on the GE 5RV forcing functions provide significant responses in the lower*

ffrequencies. This indicates that the River Bend design used SRV load which have

more energy in the lower frequencies and is therefore more conservative in this-

region than the Kuosheng traces indicated. On the basis of review and

evaluation of the information as provided by the applicant the staff concludes

that there is no need to perform in plant SRV testing at River Send.
|

!

I
a

;.
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ATTACHMENT 1

GULFSTTES.'UTI2ITIESCOMPANY
RIVER BENG STATION ..

DOCKET NUMBER 50-458

SAFETY EVALUATION REPORT SUPPLEMENT
'

MATERIALS ENGINEERING BRANCH
INSERVICE INSPECTION SECTION

5.2.4 Reactor Coolant Pressure Boundary Inservice Inspection and Testing

This section was prepared with the technical assistance of DOE contractors from
the Idaho National Engineering Laboratory.

.

5.2.4.3 Evaluation of Compliance with 10 CFR 50.55a(a) for River Bend Station

This evaluation supplements conclusions in this section of NUREG-0989, which
addressed the definition of examination requirements and the evaluation of

- compliancewith10CFR50.55a(g). The design of the ASME Code Class 1 and 2

components of the reactor coolant pressure boundary incorporates provisions for
access for inservice examinations, as required by Paragraph IWA-1500 of
Section XI of the ASME Code. Paragraph 50.55a(g), 10 CFR Part 50, defines the*

detailed requirements for the preservice and inservice inspection programs for
light-water-cooled nuclear power facility components. Based upon the

construction permit date of March 25, 1977, this section of the regulations
requires that a preservice inspection program be developed and implemented.

using at least the edition and addenda of Section XI of the ASME Code applied
to the construction of the particular components. Thecomponents(including

supports)maymeetrequirementssetforthinsubsequenteditionsandaddendaof
thisCodewhichareincorporatedbyreferencein10CFR50.55a(b)subjectto
the limitations and modifications listed therein. The Applicant has prepared

the PSI Program based on compliance with the requirements of the 1977 Edition
of the Code including Addenda through Summer 1978 except for the reactor
pressurevessel(RPV)orwherespecificwrittenreliefisrequested.

.

_. _.
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The staff has reviewed the results of the public meeting with the Applicant ~

on May 1, 1984 to discuss the PSI program, the FSAR through Amendment 20
(June 1985), the Applicant's May 15, 1985 response to the staff's request
for additional information, the PSI Program through Revision 3 submi~t'ted on
May 15, 1985, and other letters dated June 10, 1985 and June 24,_1985.

The RPV examinati'on procedures, calibration blocks, and examinations comply
with the requirements of the 1974 Edition of the Code including Addenda through
Summer 1975 for the vessel shell welds, and the 1977 Edition and Addenda

through Summer 1978 for safe end and safe end extension piping welds. The

preservice examination of the reactor pressure vessel was performed in 1977 by
a combination of manual and automated ultrasonic inspection equipment after
completion of the hydrostatic test at the Chicago Bridge and Iron nuclear
facilities at Memphis, Tennessee. Automated examinations were performed on

shell seal welds in or below the core region and on the nozzle-to-vessel welds
with pipe sizes 10 inch in diameter or larger. In addition, all areas of the
N-1 through N-6 nozzle-vessel welds that were examined manually in 1977 were
reexamined with automated equipment at River Bend Station. The safe ends for-

the same nozzles and the safe-end extension welds were also reexamined using
the automated equipment. The Applicant states that all RPV examinations pre-

'

s date Regulatory Guide 1.150 which was issued in June 1981. The staff concludes
that the preservice examinations of the RPV are acceptable because the pre-

_

service examinations were consistent with the applicable Code and the commercial
practices at the time when examinations were performed.

.

As a result of the staff's request for additional information dated March 20,
1985, the PSI Program was completely revised and resubmitted on May 15, 1985.

- _Therefore, the final program review with respect to the systems and components
subject to examination was evaluated based on this submittal. In addition,
Appendix C of this document contained requests for relief from ASME Code
Section XI requirements that the Applicant has determined not practical for

! the ASME Class 1 systems and components. These relief requests were revised

{ in letters dated June 10, 1985 and June 24, 1985, and were supported by a

,

-

2
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technical justification. The staff evaluated the ASME Code required examina-

tions that the Applicant determined to be impractical and pursuant to
10 CFR 50.55a(a)(3), relief from the impractical Code requirements has been

''

allowed where the Applicant has demonstrated that either (i) the proposed
alternatives would provide an acceptable level of quality and safety or.
(ii) compliance with the requirements would result in hardships or unusual

.

difficulties without a compensating increase in the level of quality and
safety. The detailed evaluation supporting this conclusion is provided in
Appendix to this report. Based on the granting of relief from these
preservice examination requirements and review of the Applicant's submittals,
the staff concludes that the preservice inspection program for reactor
coolant pressure boundary is acceptable and in compliance with 10 CFR Part 50,
Paragraph 50.55a(g)(3).

The initial inservice inspection program has not been submitted. This program

will be evaluated after the applicable ASME Code edition and addenda can be
determined based on Paragraph 50.55a(b) of 10 CFR Part 50, but before the first

- refueling outage when inservice inspection commences.

6.6 Inservice Inspection of Class 2 and 3 Components
.

This section was prepared with the technical assistance of DOE contractors from
the Idaho National Engineering Laboratory.

.
6.6.3 Evaluation of Compliance with 10 CFR 50.55a(g) for River Bend Station

This evaluation supplements conclusions in this section of NUREG-0989, which
addressed-the definition of examination requirements and the evaluation of

compliance with 10 CFR 50.55a(g). Based on the construction permit date of

March 25, 1977, this section of the regulations requires that a PSI program
,

for Class 2 and 3 components be developed and implemented using at least the
edition and addenda of Section XI of the ASME Code applied to the construction

of the particular components. The components (including supports) may meet the

requirements set forth in subsequent editions of this Code and addenda which
are incorporated by reference in 10 CFR 50.55a(b) subject to the limitations

_

3
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.

and modifications listed therein. The Applicant has prepared the PSI Program

based on compliance with the requirements of the 1977 Edition of the Code
including Addenda through Summer 1978 except that the extent of examination
for Class 2 welds in the residual heat removal (RHR) and emergency cdre
cooling systems (ECCS) are determined by the requirements of the,1974 Edition
of the Code with Addenda through Summer 1975, except where specific written relief
is requested.

The staff has reviewed the results of the public meeting with the Applicant
on May 1, 1984 to discuss the PSI Program, the FSAR through Amendment 20
(June 1985), the Applicant's May 15, 1985 response to the staff's request for
additional information, the PSI Program through Revision 3 submitted on
May 15, 1985, and other letters dated June 10, 1965 and June 24, 1985. As a

result of the staff's request for additional information dated March 20, 1985,
the PSI Program was revised and resubmitted in its entirety on May 15, 1985.
Therefore, the final program review with respect to the systems and components
subject to PSI examination was evaluated using this submittal. The most sig-

- nificant revisions which have been noted are:

The exclusion of system pressure tests and visual examinations in
~

-

accordance with IWC-1220 have been deleted. Although the terminology-

used in Paragraph IWC-1220 of Section XI, Summer 1978 Addenda is _

ambiguous, the intent of the ASME Code Committee as expressed in Examina-

tion Category C-H, "All Pressure Retaining Components" is clear. Paragraph

,

IWC-1220 should not be used as a basis for excluding systems or portions
of systems from the hydrostatic testing requirements of IWA-5000 and
IWC-5000 of Section XI.

- - _ ,

The number of volumetric examinations was increased to at least 7.5% of-

the total number of welds in the RHR, ECCS and containment heat removal

systems that are not exempt based on the ASME Section XI Code, 1974
Edition with Addenda through the Summer of 1975.

I
1
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Appendix D contains requests for relief from ASME Code Section XI-

requirements that the Applicant has determined not practical for Class 2 |

systems and components. These relief requests were revised in_l,etters
dated June 19, 1985 and June 24, 1985, and were supported by a technical
justification. -

The staff evaluated the ASME Code required examinations that the Applicant |

determined to be impractical and pursuant to 10 CFR 50.55a(a)(3), relief
from the impractical Code requirements has been allowed where the Applicant
has demonstrated that either (i) the proposed alternatives would provide an
acceptable level of quality and safety or (ii) compliance with the require-
ments would results in hardships or unusual difficulties without a compensating
increase in the level of quality and safety. The detailed evaluation sup-
porting this conclusion is provided in Appendix to this report. Based

on the granting of relief # rom these preservice examination requirements and
review of the Applicant's submittals, the staff concludes that the preservice
inspection program for River Bend Station is acceptable and in compliance

~

with 10 CFR Part 50, Paragraph 50.55a(g)(3).
,

.

The initial inservice inspection program has not been submitted. This program
~

will be evaluated after the applicable ASME Code edition and addenda can be
determined based on Paragraph 50.55a(b) of 10 CFR Part 50, but before the .-

first refueling outage when inservice inspection commences.

.

* * um g
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ATTACHMENT 2

APPENDIX .

. ..

GULF STATES UTILITIES ID' PAdIY -
'

H
RIVER BEND STATION

~
.. _.

DOCKET NUMBER 50-458
.

SAFETY EVALUATION REPORT SUPPLEMENT

PRESERVICE INSPECTION RELIEF REQUEST EVALUATION

MATERIALS ENGINEERING BRANCH
INSERVICE INSPECTION SECTION

4

I. INTRODUCTION

This section was prepared with the technical assistance of DOE contractors from
the Idaho National Engineering Laboratory.

For nuclear power facilities whose construction permit was issued on or after
July 1, 1974, 10 CFR 50.55a(g)(3) specifies that components shall meet the
preservice examination requirements set forth in editions and addenda of

'

Section XI of the ASME Boiler and Pressure Vessel Code applied to the con-4

struction of the particular component. The provisions of 10 CFR 50.55a(g)(3) -

also state that components (including supports) may meet the requirements set
,

forth in subsequent editions and addenda of this Code which are incorporated
'

by reference in 10 CFR 50.55a(b) subject to the limitations and modifications
listed therein.

.

In the River Bend Station PSI Program, Revision 3, submitted on May 15, 1985-

and in letters dated June 10, 1985 and June 24, 1985, the Applicant requested
relief from ASME Section XI Code requirements which the Applicant has deter-

' '

' mined to be not practical and provided a technical justification. There* fore,
-

the staff evaluation consisted of comparing the Applicant's submittals to the
requirements of the applicable Code edition and addenda and detenaining if
relief from the Code requirements was justified.

__
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II. TECHNICAL REVIEW CONSIDERATIONS

A. The construction permit for River Bend Station was issued on March 25,
1977 and comoonents (including supports), which are classified as ASME
Code Class 1 and 2, have been designed and provided with access to enable
the performance of required preservice examinations set forth in the
1977 Edition of the ASME Boiler and Pressure Vessel Code, Section XI,
including the Addenda through Summer 1978.

.

B. Verification of as-built structural integrity of the primary pressure
boundary is not dependent on the Section XI preservice examination. The

applicable construction codes to which the primary pressure boundary was
fabricated contain examination and testing requirements which by themselves
provide the necessary assurance that the pressure boundary components are
capable of performing safely under all operating conditions reviewed in
the FSAR and described in the plant design specification. As a part of
these examinations, all of the primary pressure boundary full penetration

'

welds were volumetrically examined (radiographed) and the system was
subjected to hydrostatic pressure tests. -

.

C. The intent of a preservice examination is to establish a reference or
baseline prior to the initial operation of the facility. The results of -

subsequent inservice examination can then be compared with the original
condition to determine whether changes have occurred. If the inservice
inspection results show no change from the original condition, no action-

is required. In the case where baseline data are not available, all
flaws must be treated as new flaws and evaluated accordingly. Section XI

~

of tTe ASME Code contains acceptance standards which may be used as the

basis for evaluating the acceptability of such flaws.

D. Other benefits of the preservice examination include providing redundant
or alternative volumetric examination of the primary pressure boundary
using a test method different from that employed during the component

2
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fabrication. Successful performance of preservice examination also
demonstrates that the welds so examined are capable of subsequent
inservice examination using a similar test method.

..

In the case of River Bend Station, a large portion of the pr,eservice
examination required by the ASME Code was performed. Failure to perform
a 100% prese~rvice examination of the welds identified below will not
significantly affect the assurance of the initial structural integrity.

E. In some instances where_the required preservice examinations were not
performed to the tull extent specified by the applicable ASME Code, the
staff may require that these examinations or supplemental examinations be
conducted as a part of the inservice inspection program. Requiring

supplemental examinations to be performed at this time would result in
hardships or unusual difficulties without a compensating increase in the
level of quality or safety. The performance of supplemental examinations,

such as surface examinations in areas where volumetric examination is
- difficult, will be more meaningful after a period of operation.

Acceptable preoperational integrity has already been established by
similar ASME Code Section III fabrication examinations.

~

.

In cases where parts of the required examination areas cannot be _

effectively examined because of a combination of component design or
current examination technique limitations, the development of new or
improved examination techniques will continue to be evaluated. As

.

improvements in these areas are achieved, the staff will require that
these new techniques be made a part of the inservice examination

- requirements for the components or welds which received a limited ,

preservice examination. Several of the preservice inspection relief
| requests involve limitations to the examination of the required

volume of a specific weld. The inservice inspection (ISI) program
i is based on the examination of a representative sample of welds to

detect generic degradation. In the event that the welds identified

i

i

| .

|

!

| 3
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.

in the PSI relief requests are required to be examined again, the possi-
bility of augntented inservice inspection will be evaluated during review
oftheAphlicanth.iiitial10yearISIprogram. An augmented program

may include increising the extent and/or frequency of examinatio'n of
~~ ~ ~

accessible welds. -

III. EVALUATION OF RELIEF REQUESTS

The Applicant requested relief from specific preservice inspection requirements
in Revision 3 of the River Bend Station PSI Program submitted May 15, 1985,
and submitted revisions to these relief requests in letters dated June 10,
1985 and June 24, 1985. Based on the information submitted by the Applicant
and the staff's review of the design, geometry, and materials of construction *

of the components, certain preservice requirements of the ASME Boiler and
Pressure Vessel Code, Section XI have been determined to be impractical to

perform. The Applicant has demonstrated that either (i) the proposed alterna-
tives would provide an acceptable level of quality and safety or (ii) compliance
with the specified requirements of this section would result in hardships or-

unusual difficulties without a compensating increase in the level of quality
-

and safety. Therefore, pursuant to 10 CFR 50.55a(a)(3), conclusions that these
preservice requirements are impractical are justified as follows. Unless

otherwise stated, references to the Code refer to the ASME Code, Section XI, .-

1977 Edition, including Addenda through Summer 1978.

A. Relief Request R0001, Examination Category B-J, Pressure Retaining
.

Piping Welds (21 Welds)

- - Code Requ.irement: ASME Class 1, pressure retaining piping welds are required

to receive a 100% surface and volumetric examination for PSI in accordance
with IWB-2500-1, Examination Category B-J, Item B9.10.

1
I

i

.
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Code Relief Request: Relief is requested from performing the Code required
volumetric examination on the pressure-retaining welds listed below:

System & Weld Number Type of Weld
,,

ICS-006-057-1
057BFWC04 Pipe to flange -

MSS-024-600-1 1

600A25W05E Sweep-o-let to flange
600A25WO50 Sweep-o-let to flange

MSS-024-700-1
700A25WO8M Sweep-o-let to flange
700A25WO8L Sweep-o-let to flange
700A1SW08K Sweep-o-let to flange
700A25W08J Sweep-o-let to flange
700A25W08H Sweep-o-let to flange

MSS-024-800-1
800A25WO7K Sweep-o-let to flange
800A25WO7J Sweep-o-let to flange
6r.0A25WO7M Sweep-o-let to flange
800A25WO7L Sweep-o-let to flange
803A25WO7N Sweep-o-let to flange
800A25WO7P Sweep-o-let to flange.

MSS-024-900-1 .

900A25WO6F Sweep-o-let to flange
900A25WO6G Sweep-o-let to flange
900A25WO6H Sweep-o-let to flange

1813*D020
1-ICS-014A-SW001 Tee to Flange
1-ICS-014A-SW002 Tee to Flange
1-ICS-014A-SW003 Tee to Flange
1-ICS-014A-SW004 Tee to Flange-

Reason for Request: Due to the configuration (pipe to flange, sweep-o-let
. - to flange, or tee to flange), there is not sufficient area to perform a ,

i

meaningful ultrasonic examination. Sketches showing the typical configura-
tion of each weld were provided in the PSI Program.

|

|

|

-

!
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.

.

Staff Evaluation: The staff has reviewed the geometric configuration of the
subject welds and determined that the required preservice volumetric inspection,
using ultrasonic techniques, is not practical because of the design of the
component. This relief request is acceptable for PSI based on the i'ollowing
considerations: _

1. Other welds in the same piping runs received full Code examinations.
The overall integrity of the pressure boundary thus was verified by
sampling.

2. These welds have been subject to a system hydrostatic test and found
acceptable in accordance with ASME Code Section III, Class 1 requirements.

3. These welds have been volumetrically examined by radiography, and found
acceptable in accordance with ASME Code Section III, Class 1 requirements.

4. These welds have also been surface examined by magnetic particle, and
found acceptable in accordance with ASME Code Section XI, Class 1-

requirements.
_

The above examinations and tests are an acceptable alternative for PSI and-

provide reasonable assurance of the preservice structural integrity of the
subjectwelds. The staff has determined that compliance with the specified
requirements would result in hardship or unusual difficulties without a
compensating increase in the level of quality and safety because the

,

components would have to be removed and redesigned to provide an

inspectable weld surface for ultrasonic inspection.
- -. .

B. Relief Request R0002, Examination Category B-J, Pressure Retaining
Piping Welds (6 welds)

Code Requirement: ASME Class 1, pressure retaining piping welds are required

to receive a 100% surface and volumetric examination for PSI in accordance with
IWB-2500-1, Examination Category B-J, Item B9.10.

6
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'

Code Relief Request: Relief is requested from performing 100% of the Code

,. . required volumetric examination on the pressure retaining welds listed below:
.

Standby Liquid Control Welds Approximate % Exami1ned~~-

1-SLS-042B-FW016 70% _
1-SLS-042B-FW009 60%

1-SLS-037C-FWOO4 65%

Reactor Core Isolation Cooling System Welds Approximate % Examined

1-ICS-0018-SW010 75%

Main Steam Piping Sweep-0-Let Welds Approximate % Examined

1-MSS-600A2-SW050 75%

1-MSS-900A2-SWO6E 75%

Reason for Request: Due to the location and configuration of adjacent
component supports or welded pads located on weld metal repair, the required
volumetric examination cannot be performed on 100% of the required weld volume.
Sketches showing typical restrictions from adjacent structures were provided
in the PSI Program. The staff has reviewed the design configuration of the-

adjacentstructuresanddeterminedthatthepreserviceinspection,tothe
,

extent required by the Code, is impractical.
.

Staff Evaluation: This relief request is acceptable for PSI based on the
following considerations:

1. Other similar welds in the same piping runs received full Code
.

examinations. Thus, the overall integrity of the pressure boundary
was verified by sampling.

. . . . _ ,

2. These welds were volumetrically examined by radiography and found

acceptable in accordance with ASME Code Section III, Class 1
requirements.

3. These welds were subject to a system hydrostatic test and found
acceptable in accordance with ASME Code Section III requirements.

-.
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.

4. The above welds have received the Code required surface examination and

the accessible portions of the above welds have received a preservice
volumetric examination in accordance with ASME Code Section XI.. -

,

Therefore, the staff concludes that the limited Section XI volum4tric
examination, the required Section XI surface examination and the Section III'

fabrication examinations performed during construction are an acceptable
alternative for PSI and provide reasonable assurance of the preservice
structural integrity of the subject welds.

C. Relief Request R003, Examination Category C-G, Pressure Retaining
Welds in Pumps"

!

Code Requirement: ASME Class 2 pressure retaining welds on pumps are

required to receive a surface examination for PSI in accordance with ASME

i Section XI, IWC-2500-1, Examination Category C-G, Item C6.10.

'

Code Relief Request: Relief is requested from performing a preservice surface
examination on those portions of welds located within the concrete pump support -

encasement on the following pumps.
,

Pump Pump No.

Low Pressure Core Spray IE21 PC001
High Pressure Core Spray IE22 PC001
RHS "B" IE12 PC002-A

.

Reason for Request: These welds are located in the pump housing and are

encased in concrete. Examination of required welds would require complete
disassembly of the pumps. Examination of the accessible pump casing welds

were performed. If a pump is disassembled for normal maintenance, examina-

tion of the welds will be considered at that time. Sketches showing the

installed configuration of the pumps were provided in the PSI Pregram.

8

--_ . _ . . - - . _ _ _ __. _ - _ _ _ .



Staff Evaluation: The staff has determined that disassembly of the pumps
would be necessary to perform the required examination in the installed
configuration. This relief request is acceptable based on the following
considerations:

.

1. These welds have been volumetrically examined by radiography, and found
'

acceptable in accordance with the ASME Code Section III, Class 2
requirements,

2. These pumps were subject to a system hydrostatic test and found
acceptable in accordance with ASME Section III, Class 2 requirements.

3. The failure of these welds, thus leading to failure of the pump, would -

have no adverse affect on plant safety because redundant ECCS systems are
provided.

The staff concludes that requiring a surface examination of the welds
encased in concrete would result in hardships or unusual difficulties without-

a significant increase in the level of quality and safety because the radio-
,

graphy performed during fabrication and the hydrostatic test are equivalent
or superior to the required preservice inspection. In the event that these-

pumps are disassembled for inservice repair or maintenance, such that the
subject welds are accessible, the staff will require that the preservice
inspection be performed at that time.

.

D. Relief Request R004, Examination Category B-0, Peripheral Control Rod
Drive Housing Welds, and Examination Category B-G-2, Boltina Located

- on CAD Hausinas and Incore Housinas .

Cooe Requirement:

1.. Peripheral control rod drive housing welds are required to be surface
examined (liquid penetrant) for PSI in accordance with ASME Section XI,
IWB-2500-1, Examination Category B-0.

-

9
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2. Pressure retaining bolting for the flange to flange joints, located on the
CRD and incore housings, are required to receive a visual examination
(VT-1) for PSI in accordance with ASME Section XI, IWB-2500-1, Examination
Category B-G-2.

.

Code Relief Request: Relief is requested from performing the liquid penetrant
examinations on the peripheral CRD housing welds and the visual (VT-1)
examinations on the subject bolting.

Reason for Request: The weld area and bolting is not accessible for
examination unless the control rod drive (CRD) support structure is removed.
A total 360' surface examination cannot be accomplished due to interference
fromaJjacentCRDhousings. Examination of the weld from the inside of the *

CRD housing would require that the control rod drive mechanisms be removed,
which could result in damage to the drive.

Staff Evaluation: This relief request is acceptable for preservice inspection
based on the following considerations:-

~

1. The peripheral CRD housing welds have been volumetrically and surface
examined by radiographic and liquid penetrant methods, and have been~

hydrostatic tested in accordance with ASME Code Section III requirements. .-

2. All incore and CRD housing bolting has been examined in accordance with
the requirements of ASME Code Section III.

,

3. Theweldsandboltingweresubjecttohydrostatictestingandfound
- acceptable per the requirements of ASME Code Section III. ,

The staff concludes that requiring the removal of the installed CRD support
structure to perform the required surface and visual examinations would
result in hardships and unusual difficulties without a compensating increase
in the level of quality and safety because the radiography performed during
fabrication and the hydrostatic test are equivalent or superior to the

.

10
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required perservice inspection. In the event that the CR0 housings are '

disassembled for inservice repair or maintenance, such that the subject ,

welds and bolting are accessible, the staff will require that the .

''

perservice inspection be performed at that time.

E. Relief Request R005, Examination Cateaory B-K-1 Integral Welded
Attachments for Class 1 Pipino, Pumps, and Valves, and Examination f

Category C-C, Intearal Welded Attachments for Class 2 Pipina, Pumps, t

I

and Valves

,

(Relief Request R005 has been withdrawn by the Applicant).

F. Relief Request R006 Examination Cateaory B-J, Pressure Retainino

Dissimilar Metal Piping Welds
i

Code Requirement: ASME Class 1, pressure retaining dissimilar metal welds :

are required to receive a 100%' surface and volumetric examination for PSI in !
'

accordance with ASME Section XI, IWB-2500-1, Examination Category B-J, Note'

(1)(c), Item B9.11. ;
;-

Code Relief Request: Relief is requested from performing 100% of the Coda |~

required volumetric examination on the following welds: .-

i

*

Line Number Weld Number
'

1-RCS-020-900-A 900A-FWB25

1-RCS-020-800-A 800A-FWA24
.

1-RHS-018-900-A 900A-FWB22

- Reason foe Request: Due to the configuration of these welds (fitting to, pipe),-

a meaningful ultrasonic examination can only be performed from one side of the
|

weld. Sketches showing the typical configuration of each weld were provided

in the PSI Program,

i
I

i

.
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Staff Evaluation: Thestaffhasreviewedthedesignconfigurtionofthesubject
welds and determined that the preservice inspection to the extent required by
the Code is impractical. This relief request is acceptable for preservice
inspection based en the following considerations:

.

1. These welds have been volumetrically examined by radiography and found
acceptable in accordance with ASME Code Section III, Class 1 requirements.

2. These welds were subject to a system hydrostatic pressure test and found
acceptable in accordance with ASME Code Section III, Class 1 requirements.

3. These welds have been surface examined by liquid penetrant and found
acceptable in accordance with ASME Code Section XI, Class 1 requirements.

The staff has therefore concluded the limited Section XI volumetric examination,
the required Section XI surface examination, and the fabrication examinations
performed during construction are acceptable alternatives for PSI and provide

' reasonable assurance of the preservice structural integrity of the subject
welds.

..

'

G. Relief Request R007, Examination Category B-J, Pressure Retaining
Piping Longitudinal Welds

Code Requirement: ASME Class 1, longitudinal welds on 4 inch and greater NPS
piping are required to receive a 100% surface and volumetric examination for.

PSI in accordance with ASME Section XI, IWB-2500-1, Examination Category B-J,
Item B9.12 and paragraph IWB-2200(a).

* -. g

Code Relief Request: Relief is requested from performing 100% of the Code
required examination on the following welds:

_.

12
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i.

System & Line Weld Number

1-MSS-024-600-1 600A25WO5BL1
600A25W05BL2

''

1-MSS-024-900-1 900A25WO6BL1
900A25WO6BL2 -

I 1-MSS-024-700-1 700A25WO88L1 !
700A25WO83L2

1-MSS-024-800-1 800A25WO78L1
800A25WO78L2

1-RCS-010-80G-1 800C-FWA16L
1-RCS-010-800-1 800C-FWA13L
1-RCS-010-80E-1 800C-FWA14L,

!

1-RCS-010-900-1 900C-FWB13L
1-RCS-020-900-1 900A-SWOO4BCL

,

1-RCS-020-900-1 900A-SW004 BBL 2
1-RCS-020-80A-1 800B-FWA06L

| 1-RCS-020-800-1 800A-SW002ABL
1-RCS-020-900-1 900A-SW002 BBL

| 1-RCS-010-80F-1 800C-FWA15L
| 1-RCS-010-90E-1 900C-FWB14L

1-RCS-010-90C-1 900C-FWB12L,

1-RCS-010-90F-1 900C-FWB15L
1-RCS-010-90G-1 900C-FWB16L
1-RCS-010-80C-1 800C-FWA12L '

! 1-RCS-020-80A-1 800B-SWOO7ABL"

1-RCS-020-800-1 800A-FWA04L

Reason for Request: The required area of examination cannot be examined

due to the location of integral attachments, branch connections, and Code
identification plates. The location of the specific obstruction for each

'

weld was identified. The accessible portion of these longitudinal welds
will be examined in accordance with Section XI requirements.

'

' Staff Evaruation: This relief request is acceptable for preservice inspection
'

based on the following considerations:

1. The accessible portions of the above listed welds received a preservice
,

volumetric and surface examination in accordance 3ith the ASME Code
Section XI.

.

13
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.

.

2. Adjacent weld lengths in the same piping runs received full Code
examination. The overall integrity of the pressure boundary thus was
verified by sampling. ..

i

3. These welds have been volumetrically examined by radiography and found
acceptable in accordance with ASME Code Section III requirements.

4. The subject piping welds received a system hydrostatic test and were
found acceptable in accordance with ASME Code Section III requirements.

The staff has determined that the Code preservice examination was essentially
completed on the majority of welds. The staff concludes that the limited
Section XI volumetric examinations, the required surface examinations, and
the fabrication examinations performed during construction are acceptable
alternatives for PSI and provide reasonable assurance of the preservice
structural integrity of the subject welds.

'

H. Relief Recuest R0008, Examination Category B-J, Pressure Retaining
Welds in P! ping .

.

Code Requirement: ASME Class 1, pressure retaining piping welds are required
to receive a 100% surface and volumetric examination for PSI in accordance
with IWB-2500-1, Examination Category B-J, Item B9.10.

Code Relief Request: Relief is requested from perforning 100% of the Code-

required volumetric examination on the fitting side of the following pipe to
fitting or component welds:

- ,

System & Line Weld Weld Configurations

1-RCS-010-80C-1 800C-FWA12 Pipe to sweep-o-let
800-1 800C-FWA13 Pipe to sweep-o-let
80F-1 800C-FWA15 Pipe to sweep-o-let
80G-1 800C-FWA16 Pipe to sweep-o-let

,

14
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o

System & Line Weld Weld Configurations

1-RCS-020-80A-1 800C-FWA11 Pipe to TEE
80A-1 800B-FWA10 Pipe to valve
90A-1 900CX-SW014CA Reducer to TEE
90A-1 900C-FWB11 Pipe to TEE

'

1-RCS-010-90F-1 900C-FWB15 Pipe to sweep-o-let
90G-1 900C-FWB16 Pipe to sweep-o-let
900-1 900C-FWB13 Pipe to sweep-o-let
90C-1 900C-FWB12 Pipe to sweep-o-let

1-RCS-020-900-1 900A-SWOO4BA Pipe to Tee
900-1 900A-SWOO4BC Pipe to Tee
900-1 900A-FWB03 Pipe to pump
80'J-1 800A-FWA05 Pipe to pump
800-1 800A-FWA03 Pipe to valve
900-1 900A-SW005BA Pipe to elbow
900-1 900A-FWB04 Pipe to valve
800-1 800A-SW005AA Pipe to elbow
800-1 800A-FWA04 Pipe to valve

1-RCS-010-90G-1 900C-FWB21 Pipe to Nozzle
90F-1 900C-FWB20 Pipe to Nozzle
90E-1 900C-FWB19 Pipe to Nozzle
900-1 900C-FWB18 Pipe to Nozzle-

90C-1 900C-FWB17 Pipe to Nozzle
80C-1 800C-FWA17 Pipe to Nozzle .

800-1 800C-FWA18 Pipe to Nozzle
80E-1 800C-FWA19 Pipe to Nozzle

.

80F-1 800C-FWA20 Pipe to Nozzle
80G-1 800C-FWA21 Pipe to Nozzle

Reason for Request: Due to the configuration of these welds, the ultrasonic
examination can only be performed from one side of the weld using a 1-1/2 V
technique. Sketches showing the typical configuration of each weld were~

provided in the PSI Program.

Staff Evaluation: The staff has reviewed the geometric configuration of'the
subject welds and determined that the required preservice volumetric inspection,
using ultrasonic techniques, is not practical from the fitting side because
of the design of the component. This relief request is acceptable for
preservice inspection based on the following considerations:

!

l

!
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1. These welds have been volumetrically examined by radiography, and found
acceptable in accordance with ASME Code Section III, Class 1 requirements.

~

2. These welds have also received a liquid penetrant surface examination and
were found acceptable in accordance with ASME Code Section XI, Class 1
requirements.

3. These welds were subject to a system hydrostatic test and fcund
acceptable in accordance with ASME Code Section III requirements.

4. The staff will continue to evaluate the development of new or improved
procedures and will require that these improved procedures be made part of
the inservice examination requirements.

The staff has determined that the limited Section XI examinations from the
pipe side of the weld, the required surface examinations and the fabrication
examinations performed during construction are acceptable alternatives for
PSI as they provide reasonable assurance of the preservice structural integrity-

of the subject welds.
,

I. Relief Request R0009, Examination Categories B-L-2 and B-M-2, Pump*

Casings and Valve Bodies

Code Requirement: Class 1 pump casing internals and valve body internal
surfaces are required to receive a visual examination (VT-1) for PSI in.

accordance with ASME Code Section XI, IWB-2500-1, B-L-2 Item B12.20 and B-M-2

Item B12.40.
- .

Code Relief Request: Relief is requested from performing the required
examination for PSI.

Reason for Request: Visual examination of the internals of the pumps and
valves at this time would require disassembly, which would impose an undue
hardship on the plant and may increase the probability of pump failure.

16
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,

>

Staff Evaluation: This relief request is acceptable for. PSI based on the
following: '

t-

~*
5,

-
-

'

The subject pump casings and valve bodies were volumetrically examined by
radiography and hydrostatically tested in accordance with ASME Code Section III
requirements. Disassembly of pumps and valves at this time, for the sole
purpose of performing preservice visual examination, would result in hard-
ships or unusual difficulties without a compensating increase in the level
of quality and safety. The staff has concluded that these construction
code examinations and tests exceed the requirements for visual examination
and therefore, are an acceptable alternative to the Section XI preservice
visual examination.

J. Relief Request R0010, Examination Category B-J, Pressure Retaining
Piping Weld (1 weld)

(Relief Request R0010 has been withdrawn by the Applicant).
.

K. Relief Request R0011, Examination Category C-8, Pressure Retaining
.

Nozzle Welds in Vessels
O

Code Requirement: Table IWC-2500-1, Examination Category C-8, Item C2.20, -

requires surface and volumetric examination of the regions described in
Figure IWC-2500-4 for nozzles in. vessels over 1/2 in, nominal thickness.
Figure IWC-2500-4 requires volumetric examination of the inner radii on nozzles-

over 12 inch nominal pipe size.

Code Relief Request: Relief is request from performing the Code required
volumetric examination on the nozzle inner radii for the following RHR heat !

exchanger nozzles:

!

!

i

17
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Component Description Nozzle Number

1-RHS-1-E12*EB 001-A N3
~'

1-RHS-1-E12*EB 001-A N4

.

Reason for Request: The nozzles contain inherent geometric constraints which
limit the ability to perform meaningful ultrasonic examination of the nozzle !

inner radii. To perform an alternate surface examination, the tube bundle
would have to be removed from the heat exchanger. However, a surface

examination will be perforried if the heat exchanger is disassembled.
Sketches of the nozzle configuration are provided in the PSI Program.

Staff Evaluation: The staff review of the design configuration of the nozzle -

,

inner radius has concluded that the Code required volumetric examination is
impractical and would require redesign of the nozzle. This relief request
is acceptable for PSI based on the following considerations:

1. Thesubjectweldareareceivedradiographicexaminationandahydrostatic-

test during fabrication in accordance with ASME Code Section III require-
,

ments.
,

|

2. An ultrasonic examination has been performed on the nozzle to vessel welds
per ASME Code Section XI requirements.

3. The staff will continue to evaluate the development of new or improved
.

procedures and will require that the procedures be made part of the ISI
examination requirements.

-. .

4. If the heat exchanger is disassembled, the Applicant has committed to '

perform an alternative surface examination.

The staff concludes that compliance with the Code requirements would result in
hardships or unusual difficulties without a compensating increase in the level
of quality and safety and the Section III hydrostatic test provides a
reasonable assurance of an acceptable level of structural integrity of the
nozzle inner radii region. -

18
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IV. CONCLUSIONS

Based on the foregoing, pursuant to 10 CFR 50.55a(a)(3), the staff has
determined that certain Section XI required preservice examinations ~ ire
impractical. The Applicant has demonstrated that either (i) the. proposed ,

alternatives would provide an acceptable level of quality and safety or
(ii) compliance with the requirements would result in hardships or unusual
difficulties without a compensatin; increase in the level of quality and
safety.

.

The staff technical evaluation has not identified any practical method by which
the existing River Bend Station can meet all the specific preservice inspaction
requirements of Section XI of the ASME Code. Requiring compliance with all the
exact Section XI required examinations would delay the startup of the plant in
order to redesign a significant number of plant systems, obtain sufficient
replacement components, install the new components, and repeat the preservice
examination of these components. Examples of components that would require

redesign to meet the specific preservice examination provisions are the core-

spray pumps and a significant number of the piping and component suppcet
,

systems. Even after the redesign efforts, complete compliance with t e
preservice examination requirements probably could not be achieved, dawever,-

the as-built structural integrity of the existing primary pressure boundary has
already been established by the construction code fabrication examinations.

Based on the staff review and evaluation, it is concluded that the public
,

interest is not served by imposing certain provisions of Section XI of the
ASME Code that have been determined to be impractical. Pursuant to
10 CFR 50.55a(a)(3), relief is allowed from these requirements which are,
impractical to implement.

19
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ATTACHMENT 3> .

TRIP REPORT*

GULF STATES UTILITIES>

RIVER BEND STATION
JUNE 13-14, 1985 .

, ,,

B. W. Brown . .I I _5 . . .

Idaho National- Engineering Laboratory'
EGSG Idaho, Inc.

,

The trip was made to Gulf States Utilities' River Send Station for the purpose
of assuring that the final draf t supplement to the Safety Evaluation Report
(SSER) with relief request evaluations is consistent with the PS! examinations
being perfomed at the plant site.

Upon arrival at River Bend Station, I was met by John Lawrence, Nuclear
Licensing Engineer, and taken to meet with Jiinny Blakely, !$! Engineer, Roger
Carlyle, ISI Supervisor, and Jim Wright, ISI Manager. Following brief
discussions on the purpose of the visit and what we expected to accomplish, I
called Dwight Chamberlain, the Region TV NRC !&E Inspector, to confim my
presence at River Bend. Mr. Chamberlain requested that I meet with him, to .

briefly discuss any findings, prior to departure on Thursday.

The following is a listing of my activities during the two-day visit:

The balance of Wednesday morning and part of the afternoon was spent'with Mr.
Carlyle and Mr. Blakely reviewing a new submittal containing revised relief
requests and three new relief requests..

Following this review, Mr. Blakely conducted an extensive plant tour. It was
'hard to believe that this plant was anywhere near completion as there were

thousands of construction workers still on site with scaffolding, ladders.
*

grinders, welders, and temporary wiring everywhere. The overall cleanup that
you would expect to see as completion nears did not appear to have begun. The
physical size of the components, the quantity of concrete, and the thousands of
piping and support welds used in this facility was awesome. During the tour it
was possible to view areas containing components and welds for which relief
from the ASME Soiler and Pressure Vessel Code Section XI requirements was being
requested. Most of these requests for relief appeared justified, however, it.

seemed necessary to review some of the examination reports in order to draw a
final conclusion.

The request to see the examination records for the four 24 in. NPS welped flued.

heads in the Main Steam line showed that the records did not exist. This
problem was partially traced to the fact that there were typographical errors
in the PSI Program Plan weld lists. It was detemined that these welds had not
received the Code Sec' tion XI PSI surface examination. The Applicant stated
that if the Code Section !!! fabrication examination records could be verified,
they would be used to fulfill the PS! requirement as allowed by Code Section XI
paragraph IW8-2200. If these records could not be located, the Section XI
surface examinations would be performed on the accessible portions of the flued
head welds and relief would be requested. Review of drawings and examination
records for other integrally welded supports listed in relief request R005
showed a significant number of welds were not integrally welded attachments,
but were welds attached to the integrally welded attachments. Code Section !!! ,
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*

i fabricaticn exanination records till be us:d to satisfy the PSI surface
*

examination on many of the welds requiring examination as allowed by IWB-2200 ;,

i and IWC-2200. The Applicant committed to revise R005 to reflect these findings ,

after all the examination records are verified. '

Review of the Code Section XI surface examination records for Raactor Coolant
System (RCS) welds on the 10 and 20 in. NPS lines verified that the surface
examinations were done using the liquid penetrant method and not the magnetic

' particle method as the App 1tcant reported in relief requests R007 and R008. It

was also shown that the RCS welds listed in relief request R007 did not agree
. with the welds ' listed in the PSI Program Plan, Appendix C. Either the RCS
| welds in relief request R007 or the Appendix C. RCS weld list, requires
! revisions. The Applicant agreed to verify the RCS welds requiring relief and' revise relief requests R007 and R008 to correct the above observations.
!

Minor editorial errors were noted in relief requests R006 and R0010 and a:

systematic error was identified in Appendix F of the PSI Program. Appendix F,
i pages 58, 59, and 60, shows the RHS heat exchanger circumferential and
i longitudinal shell welds classified as " Integral Attachments for Vessels "

Examination Category C-C. These welds should be classified as " Pressure .

Retaining Welds in Vessels," Examination Category C-A.
i

! As a result of the above observations the Applicant connitted to submit revised
.and new relief requests for staff review by June 21, 1985. The PSI Program '

will be reviewed for systematic errors and these will be corrected in later
revisions to the PSI Program.

River Bend Station uses a CAD system for plant design and to track the size and ;
'

i.
location of each piece of pipe, structural component, and equipment within the
plant. I had the opportunity to meet with Mr. Bob Powers of Construction -

Systems Associates for a brief tour and demonstration of the CAD System. The
system constructs a three-dimensional computerized color model of the reactor-

plant and associated systems and is the basis for identification of the
components for future inservice inspections. Some of the features of this

; equipment are:

| Stores the dimensions and locations of all piping and structural*

components.
,

* Locates these components within 10.1 in, within the area of the
i containment or auxiliary buildings. '

'

. * The system plots views of any plan or elevation within the plant with*

J all hidden lines removed and cut sections properly designated.

j Lists the weld or component identification number along with the NDE*

examinations, dates, the actual performance and status of the
examinations, any interference to examination, any scaffolding, etc.
which may be required; will list the radiation levels (during operation
and plant shutdown) at the component for ALARA concerns.

When all of the data is incorporated for River Bend Station this will be a
powerful tool for future maintenance and inservice inspections. If further
information is desired on this system, I have several brochures, technical

2
i !

i

I
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*
.

articles, and isometric drawings which Mr. Powers provided for our information.-

Just prior to leaving the plant site on Thursday, I met briefly with Mr.
Chamberlain, NRC Region IV, per his request to discuss some of the above

|
findings. ..

Conclusion: Although the River Bend Station PSI Program seems to be plagued
with computer input error;,, typos, etc., Gulf States Utilities seems to be

| making every effort to meet or exceed the Regulation and Code requirements.

|

|

t

.

1

|
*

!

|
| -

1

|

.

i

s

1
*

'.

-

.

h

.

|

|
|

I

1

!

3 ;

,

|

|
|

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



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

b/ UNITED STATES

[ NUCLEAR RtiCULATORY COMMISSIONa

mswin: Tom. o. c. aosess :

Sg July 23, 1985o.,,,
- ..

t*'.Docket No. 50-458 :.
'

-

-: .. ...

MEMORANDUM FOR: Thomas M. Novak, Assistant Director
~

for Licensing
Division of Licensing

FROM: Don H. Beckham, Acting Deputy Director
Division of Human Factors Safety

SUBJECT: SUPPLEMENTAL SAFETY EVALUATION REPORT INPUT
RIVER BEND STATION, UNIT 1
INITIAL PLANT TEST PROGRAM

The Initial Plant Test Program of the River Bend Station was reviewed and .

approved through amendment 10 of the FSAR and documented in the Safety
Evaluation Report. Recently, we have completed our review of FSAR amendments
through amendment 18. Changes and modifications had been made to a
previously approved test program which required additional infomation from
the applicant before we could complete our review. This infonnation was
requested from the applicant by letters dated April 1 and April 30, 1985,
from A. Schwencer, NRC, to W. J. Cahill, Gulf States Utilities Company (GSU).
The applicant responded with the necessary information in a letter from~

J. E. Booker, GSU, to H. R. Denton, NRC, dated May 15, 1985. This
information is to be confimed by FSAR amendment. We have reviewed the
revised Initial Plant Test Program and find it acceptable.

two hour testing at 110 percent of rated load in section C 2.a.(provision for
In the May 15, 1985 letter, the applicant took exception to the

3)of -

Regulatory Guide 1.108. Periodic Testing of Diesel Generator Units Used as
Onsite Electric Power Systems at Nuclear Power Plants. The acceptability of
this exception and the applicant's proposed test program for the Transamerica
Delaval Diesel Generators at River Bend will be addressed separately by the

,

TDI Project Group in a staff SER.

The review was perfonned with the assistance of Battelle Pacific Northwest
Laboratories. The PSRB reviewer is Richard Becker (X29689). The reviewer is
not awsre of any " Differing Professional Opinions" with respect to the |
results of the review. t

--- .

,

Don H. Beckham, Acting Deputy Director ~ !

Division of Human Factors Safety

! cc: W. Butler ,

! S. Stern |

| R. Gruel . PNL
;

I
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7.2.2.6 Isolation Devices
:

Isolation devices are used between safety related and non-safety relate'd

circuits to protect the safety related circuits from damage due to electrical

faults that could occur within the non-safety related circuits. Isolation

devices are also used between redundant safety related circuits to prevent

electrical faults from adversely affecting circuits from redundant

channels / divisions (f.e., the effects of the fault are contained on one side'

of the isolation device). The applicant has confirmed that only two types of

isolation devices are used at River Bend. These are: 1) Potter Brumfield MDR
|

relays (these are rotary type relays providing coil-to-contact isolation), and

2) optical isolator assemblies (the assemblies consist of input and output

printed circuit cards on either side of a ceramic barrier; polished quartz

.

crystal rods err. bedded in the ceramic material transmit light across the

barrier). The applicant confirmed that relay contact-to-contact isolation is
-

not used at River Bend, and that Section 7.1.4.1 of the FSAR will be revised
.

accordingly.,

The staff audited the test plans and procedures used to demonstrate the

qualification of both the MDR relays and the optical isolators as acceptable

isolation devices. The acceptance criteria for both types of devices was
I

- found to be acceptable (i.e., upon application of a fault to one side of the

f device, no degradation occurs to circuits on the opposite side of the

device). The applicant has stated that the MDR relays and optical isolation

devices are seismically and environmentally qualified for their safety related

applications at River Bend. These devices are discussed in detail below.

_ _ _ _ _ _ _ _ _ _ _
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All MDR relays used as isolation devices at River Bend are mounted within

metal enclosures containing a metal barrier that separates the coil-section of

the relay and its associated wiring from the contact section of the relay and
1

its associated wiring. The barrier is grounded, and is designed to prevent,

faults at the output (contacts) of the device from propagating to the input

| (coil) of the device. Since the entire relay is housed in a metal enclosure,
!
I cxternal faults should not compromise the isolation function of the relay or

influence signal integrity.

Complete functional tests were performed on the MDR relays before and after the

relays uncerwent seismic and environmental qualification testing. The

functional test program included contact resistance checks, pickup / dropout
- voltage testing, contact transfer / delay time tests, dielectric

strength / insulation resistance tests and contact current rating tests. 'The -

MDR relays tested successfully passed all functional tests. The dielectric-

strength / insulation resistance test and the contact current rating test are
,

further discussed below.

> ';.

The dielectric strength / insulation resistance test consisted of applying 1000

'Vac for one minute between the normally closed contacts (wired in series) and
-

,

the relay chassis (ground), first with the relay coil de-energized, and

subsequently with the coil energized (120 Vac, 60 Hz). The test voltage was

applied using a "Hipotronics Testor" that includes a light and alarm which are

activated if leakage current exceeds 5000 microamps. After the 1000 Vac was

removed, 500 Vdc was applied across the same terminals and the insulation

resistance to ground was measured. In each case, the insulation resistance

was greater than 50,000 megohms. This test demonstrates that no arcing or



damage to the relay occurs and that there is no insulation resistance
breakdown (including carbon traces) upon application of the 1000 Vac

.

,

The contact current rating tests consisted of cycling (energizing and~

deenergizing) the relay five times in succession for various output (conta t) _c

load configurations, including 115 Vac and 15 amps (load current through th
erelaycontacts).

The voltage drop across the contacts was measured before
and after the test.

The test results showed no significant increase in the
voltage drop across the relay contacts (the increase was less than 2
millivolts for the 115 Vac/15 amp case).

The relay single contact current
rating at 115 Vac is 10 amps.

This test demonstrates that a credible fault
current applied to the output (contact) side of the relay will not result in
relay damage, and that the fault will not propagate to the input (coil) side

,

of the device.
The staff considers 115 Vac/15 amps to be the minimum credible

fault voltage / current acceptable for qualification of components as acceptableisolation devices.

Based on the results of the above tests and the relay mounting configuration~

(metal enclosure with barrier between the coil and contact portions of the

device), the staff concludes that the Potter Brumfield MDR rotary type relays
(model MDR-4130-1) as installed at River Bend are acceptable isolation devices
for use between redundant safety related circuits, and between safety related

'

and non-safety related circuits. ,

Th2 optical isolator assemblies contain either 4 or 8 input and output card
pairs, with approximately 4 to 12 individual isolators per card pair
dep:nding upon the specific application.

,

Quartz rods (light pipes) transmit
-

|

~"
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signal information across the ceramic isolation barrier provided between the

input cards and the output cards. All cards on a given side of the_jsolation

barrier are powered from the same electrical division. Maximum credible

voltage / current tests and 5000 Vac card isolation tests were performed on the

optical isolator assemblies. These tests are discussed below.

The maximum credible voltage / current test was perfomed for the following

input / output card pairs:

o Field Contact Input /High Level Output

o Field Contact Input /5V Logic Output

o Field Contact Input /12V Logic Output

o Field Contact Input /Floatir.g Low Level Output.

o High Speed Input /'iigh Speed Output
_

o Analog Input / Analog Output
,

o Logic Input /12V Logic Output

The maximum credible fault voltage and current values were determined by
-

identifying the largest voltages present within plant instrumentation

cabinets / panels / control boards and the largest associated branch fuses / circuit
'

breakers.' These values for River Bend are 125 Vac/30 amps and 140 Vdc/3'O amps.

The fault voltages were applied to each input / output card pair in each of the

following test circuit configurations:

1. fault voltage applied between each input terminal (wired in parallel)

and ground (signal returns and the isolator assembly housing).
_.



_ -___ __

.
.

2. fault voltage applied in the transverse mode between the input terminals

(wired in parallel) and the returns (wired in parallel).
_,

3. fault voltage applied between each output terminal (wired in parallel)

and ground.

4. fault voltage applied in the transverse mode between the output terminals

(wired in parallel) and the returns (wired in parallel).

The fault voltages were applied for a one minute duration for each test

configuration. For each test case, the opposite side of the isolation barrier

was monitored (using a memory oscilloscope) to detect any perturbations that

_ might occur. The acceptance criteria for all tests was that no fault source

voltage appear on the opposite side of the isolation barrier. The fault

voltages were applied via fused (30 amp) connections; no fuses failed during

the tests. The test results showed there were two cases where a voltage

perturbation occurred on the opposite side of the isolation barrier, due to

arcing from the input cards to the assembly chassis (comon to both sides of
I.

the isolation barrier), causing a momentary increase in ground potential. The

two cases were the high speed card pair and the analog card pair. The ampli-

~ tude of the perturbations was less than 2 volts and the duration was les's than

100 milliseconds. Both cases involved test configuration 1 above and the appli-

cation of 140 Vdc. The staff does not consider these perturbations signifi-

cant with respect to impairing the capability of the optical isolator assembly

to perfom its isolation function. Following the tests, standard production /

operability tests (preprogramed automated tests) were perfomed on the

isolator cards that were located on the opposite side of the isolation barrier

.. ..
_ _ . .-

|
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| from where the faults were applied. All cards were tested successfully (i.e.,

remained operable following the fault tests). Isolator cards to which the
_.

; faults were applied were destroyed during the fault tests.
.

The 5000 Vac card isolation test consisted of applying 5000 Vac between all

input terminals (wired in parallel) and the isolator assembly chassis (ground)

for the same input / output card pairs listed above for the credible fault tests.

Subsequently, a standard production / operability test was performed on the,

output cards to verify that the isolation provided between the input and

output sides of the assembly is sufficient to prevent the 5000 Vac applied to

the input side of the device from impairing the function of the output cards.

The above test was repeated with the 5000 Vac applied to the output cards and a
'

production / operability test performed on the input cards. For all cases the
_

acceptance criteria (i.e., no damage occurring to any devices on the opposite
.

side of the isolation barrier) was satisfied.
.

Based on its review, the staff concludes that the MDR relays and optical '

isolator assemblies (models 133D9947 and 147D8804) used to provide physical and

- electrical isolation between redundant safety related circuits, and between
.

safety related and non-safety related circuits, satisfies the applicable
- -acceptance-criteria (i.e., an abnormal / fault voltage / current on one side of the

isolation device does not affect the functional capability of circuitry on the '
.

opposite side of the device), and therefore, are acceptable. This resolves

Confirmatory Issue #6 as listed in Section 7.1.4.2 of the River Bend SER. It

should be noted that this evaluation does not include those isolation devices

1

6

j .

i
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used in the emergency response and information system (ERIS) or the digital

radiation monitoring system (DRMS). These devices are discussed in Sections

7.7.2.3 and 7.6.2.7 of the SER.
_
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7.3.2.7 Initiation of ESF Supporting Systems

The River Bend design includes safety related air conditioning units,and unit

coolers (listed below) which provide ventilation and cooling for rooms / areas
.

containing safety related equipment.

Unit Cooler Area Serviced>

1HVC*ACU1A Control Room
IHVC*ACU18 Control Room
IHVC*ACU2A,, Switchgear/ Battery / Cable Areas'

IHVC*ACU28
IHVC*ACU3A, Switchgear/ Battery / Cable Areas

Chiller Equipment Room
IHVC*ACU3g, Chiller Equipment Room1HVR*UCIA , Containmenty
IHVR*UCIB Containment
1HVR*UC2 RWCU Pump Room
IHVR*UC3 RPCCW and CRD Areas
IHVR*UC4 Auxiliary Building General Area
1HVR*UC5 HPCS Pump Room
1HVR*UC6 RCIC & RHR Division 1 Equipment Room
IHVR*UC7 MCC Areas

'

' '

IHVR*UC8 Main Steam Pipe Tunnel, North
IHVR*UC94

RHR Division 2 Equipment Area
1HVR*UC10 MCC Areas

.

IHVR*UC11A East SGTS Area / West Equipment Area
1HVR*UC11B East SGTS Area / West Equipment Area

-

These air conditioning units start automatically following a LOCA+

signal [i.e., reactor vessel low water level (level 1) and/or high
drywell pressure] and load sequence pemissive if power is available
to the respective emergency buses and an associated chilled water
pump is running.

,

,

These unit coolers start automatically on a LOCA signal if++
I

power is available at the respective emergency buses.
- '

|

Unit coolers 1HVR*UC2 through 1HVR*UC10 and 1HVR*UC11A&B do not receive auto-
|

matic start signals. These unit coolers must be manually started from the con-
'

trol room. Because some of the unit coolers provide cooling for rooms contain-

ing engineered safety features (ESF) equipment, the staff raised concerns that

the unit ccolers did not automatically start in response to system level initi-

ation signals (manual or automatic) for the respective ESF systems. The. Tech-

nical Specification definition of OPERABILITY states that in order for a

-. _ _ . - _ _ - . _ _ _ --. . - - ___- __ - __- . - _ - _---.
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;

system, subsystem, train, component, or device to be considered operable,

that it must be capable of performing its function, and that all necessary

attendant auxiliary / supporting equipment necessary for the system _, subsystem,
;

train, component, or device to perfom its function (e.g., electrical power,

cooling or seal water, lubrication, etc.) must also be capable of perfoming
their related support function (s). It is the staff's understanding that room

cooling is required for ESF equipment to operate properly. The staff was also

concerned that ESF pump room high temperature conditions were not adequately

annunciated in the control room.
.

The applicant has stated that unit coolers IHVR*UC2 through IHVR*UCIO and

1HVR*UC11A&B will be run continuously, and therefore, automatic initiation of
I
'

the unit coolers is not required. Control room annunciation is provided for
-

certain conditions resulting in unit cooler failure. Examples are cooling -

b water supply valves closed and loss of power. However, the staff was concerned

; that a unit cooler failure could go undetected. All conditions that could !'

result in unit cooler failure are not/cannot be annunciated. To resolve this l'
concern, the applicant has included surveillance of unit coolers 1HVR*UC2,

_

through 1HVR*UC10 and IHVR*UC11A&B as part of the control building and auxiliary '

4

building daily logs, with the exception of 1HVR*UC8. This surveillance con-

sists of plent personnel physically going to the individual unit cooler loca- Y'
'

tions and verifying air flow through the coolers. The staff concludes that
?

;
'

the daily surveillance is sufficient to ensure that a unit cooler failure )
;

does not go undetected.

'
i

Unit cooler 1HVR*UC8 provides cooling to the north main steam pipe tunnel.
;

} This is a high radiation area which cannot be accessed for surveillance during
~

l
<
.

.i i

!
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:

i

' operation. The applicant has indicated that the area served by IHVR*UC8 is

a small area containing several motor operated valves and containment isola-

tion valves. The unit cooler is provided to keep the temperature in this

! area below the temperature limit of 122*F. The temperature has b'een analyzed !

to go as high as 244*F on unit cooler failure. River Bend Technical Specifica-
4

tion 3/4.7.8 (Area Temperature Monitoring) requires that if the temperature

exceeds the temperature limit by more than 30*F. that the temperature be .

restored to within the limit within 4 hours, or that all equipment in the
.

{ affected area be declared inoperable. Redundant high area temperature alarms

i are provided in the control room from the safety related leakage detection

system (LDS) if the temperature in the north main steam pipe tunnel reaches

135'F. The staff concludes that adequate provisions have been taken to ensure

that the temperature in the north main steam pipe tunnel area served by
;-

|
1HVR*UC8 remains within accept.ible limits. j

,

|
..

! Based on the above, the staff concludes that automatic initiation of unit
!

coolers 1HVR*UC2 through 1H7R*UC10 and 1HVR*UC11A&B is not required, and that

the combination of periodic surveillance ano area temperature alams is suffi-

! cient to ensure unit cooler operability, and therefore, the operability of-

the associated ESF equipment. This resolves Confirmatory Issue #10 as listed
- in Section 7.1.4.2 of the River Bend SER. It is noted that air conditioning ~

units 1HVC*ACU1A&B, 1HVC*ACU2A&B, and 1HVC*ACU3A&8 are also verified to be
:

operable daily in accordance with surveillance required by the control

building daily log. The areas served by these unit coolers are comonly

accessed during plant operation. In addition, alarms are received in the

control room on inlet filter high differential pressure and high discharge

| temperature for 1HVC*ACU1A&B and 1HVC*ACU2A&B. River Bend Technical
'

Specification 3/4.7.8 also contains temperature limits for those areas served
|
,

,
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by all unit coolers listed above, with the exception of the containment unit

coolers-(1HVR*UCIA&B). The containment unit coolers are provided with dis-

charge temperature ir:dication and low flow alams in the main controi room.
_
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7.6.2.5 Isolation Between the Neutron Monitorino Svstem and

Rod Control and Information System

..

The rod pattern control system (RPCS) is a subsystem of the rod action control

system (RACS) portion of the rod control and information system (RCIS). The

I. RPCS is a redundant system (Divisions 1 and 2) designed to limit the conse-

quences of a rod drop accident by restricting control rod movement (i.e., ini-:

tiating rod blocks) to within preestablished patterns. The RPCS is powered
.

! from the 120 Vac emergency safeguards buses. RPCS Division 1 circuitry is
1 1~

located in RACS cabinet 1H13*P651 in the control room. This cabinet also re- |

| ceives inputs from Divisions 1 and 4 of the neutron monitoring system (NMS),

and inputs from non-safety related sources (e.g., the operators rod control4

' module and the refuel platform). RPCS Division 2 circuitry is located in RACS

t cabinet 1H13*P652, which receives inputs from NMS Divisions 2 and 3 and from
.

non-safety related sources. NMS Divisions 1 and 3 are powered from reactor
.

protectionsystem(RPS)busA,andNMSDivisions2and4arepoweredfromRPS

bus B. The staff's initial review raised concerns that the isolation provided '

between the NMS and the RCIS, and between non-safety related circuits and

safety related circuits within the RACS cabinets may not be sufficient to pre--

vent electrical faults from affecting redundant divisional circuits.
. . _ .

f 1

i The staff has subsequently reviewed all inputs to the RACS cabinets, both

safety related and non-safety related. All inputs to the RACS cabinets are
'

buffered using optical isolation devices. These devices are the light
.

j emitting diode / photo transistor type mounted on printed circuit (PC) cards.

WhereRACSinputsarefromthesamedivision(e.g.,NMS,modeswitch, turbine
j first stage pressure, rod position multiplexers, scram discharge instrument

!
!

,
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.

volume level), only the buffering is provided. Where the inputs are from a re-

dundant division (NMS) or from a non-safety related source, electrical isolation

using qualified quartz rod isolator modules (discussed in Section 7 2.2.6 of

this report) is provided in addition to the buffering. In addition, RACS in-

puts from the RCIS itself (e.g., from the rod gang drive system cabinet and the

operator's control module) are isolated using the quartz rod modules.

The use of qualified isolation devices at the RACS cabinet boundary prevents

electrical faults in non-safety related circuits external to the cabinets

from affecting internal safety-related circuits. The staff has concluded that

the isolation provided between the NMS and the RCIS is sufficient because

1) in addition to the buffering, coil-to-contact isolation is provided,

2) all other inputs to the RACS cabinets are buffered / isolated as discussed
' '

above, and 3) should a fault within the RCIS degrade the NMS, redundant and

diverse instrumentation is available to accomplish all required protective
~

functions (reactor scram and rod block). This resolves Confirmatory Issue #18

as listed in Section 7.1.4.2 of the River Bend SER.

..

j

* = ,

*.
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7.7.2.1 High Energy Line Breaks and Consequential Control Systems

Failures j
,,

The applicant was requested to determine whether multiple non-safety related

(control) systems failures, resulting from the adverse environment created by

a high energy line break (HELB), could result in consequences more severe that

previously considered in the FSAR Chapter 15 accident analyses. This concern

is addressed in IE Information Notice 79-22. The applicant has performed an

analysis of the River Bend Station control systems and high energy piping, and

concluded that for all postulated HELBs, the consequences of the break coupled

with the effects of all postulated non-safety related equipment failures, are

bounded by (i.e., are less severe than) the consequences of the events analyzed

in Chapter 15 of the River Bend FSAR. Details of the applicant's analysis and

the staff's evaluation of the analysis are provided below.-

.

The applicant identified all nor.-safety related/ control systems that :ould
,

affect reactor critical parameters (e.g., water level, pressure, critical

power ratio). Systems with no controlling functions and systems that do not

interface with reactor operation or reactor parameters were eliminated from the
.

analysis. Examples of these systems are lighting, comunications, annunciators,

the computer, refueling equipment, ventilation systems, mechanical and

structural ~ systems (e.g., structural steel, tanks, cranes), and electriedl sys-

tems which will not impact reactor critical parameters on loss of power. For

those systems which can affect reactor critical parameters, the applicant com-

piled a list of system components to be included in the HELB analysis. Mech-

anical components (e.g., tanks and pipes) and instruments providing dedicated

inputs to the computer, indicators, alarms, or position status information were

excluded from the list. Instrument sensing lines, and position switches that -



*

.

.

are interlocked with other equipment were included in the analysis. Motor

control centers (MCCs) were considered for analysis, however, since none of

the remaining components were mounted at MCCs or powered directly from a MCC,
'

*

MCCs were eliminated from the analysis. In general, the final l'ist of non-

safety related/ control system components that could affect reactor critical

parameters consisted of valves, switches, transmitters, and controllers.

The applicant then identified all high energy lines at River Bend using the

criteria for high energy lines established in Section 3.6 of the FSAR. High

energy lines are defined as those which are in operation or maintained

pressurized during nomal plant conditions where the maximum temperature of

the fluid in the line exceeds 200*F or the maximum pressure of the line exceeds

275 psig. High energy lines that operate above these limits for less than 2%
.

of the time are classified as moderate energy lines and were excluded from the
.

analysis. High energy lines which are less than 1-inch in diameter were also
'

excluded. The exclusion of these lines is acceptable because 1) breaks of

moderate energy fluid system piping are not postulated to occur in accordance ~

with Branch Technical Position MEB 3-1 (see Section 3.6.2 of the Standard

Review Plan), and 2) the environmental effects of breaks of lines 1-inch in.

diameter or smaller are less severe than for larger lines considered in the

. analysis _(typically, these are instrument sensing lines whose failure can be.

detected from the abnomal behavior of instruments associated with the broken

line). Instrument line failures resulting from breaks in larger high energy

lines were considered in the analysis.
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The applicant performed a plant walkdown using maps of the reactor, turbine,

and auxiliary buildings in order to subdivide the plant into HELB zones. Each

zone is a separate area of the plant which is bounded by walls, ce1 Ting,,

floors, etc. such that the environmental effects of a HELB in a given zone are

confined to that zone, or in some cases, also to adjacent zones. Certain

zones extend between elevations because of open floor grating or hoist {
openings between elevations.

Next, the applicant determined those zones where components that can affect '

reactor critical parameters are located. The high energy ifnes identified

were then assumed to break at all locations (zones) where the non-safety

related/ control components are located. The applicant used a " sacrificial

approach" when analyzing the effects of a pipe break in a given tone (i.e., :

'

all non-safety related/ control components in that zone were assumed to fail).
-

All component failure raodes were considered to detemine the worst case

failures for,all components. Where a HELB could affect non-safety

related/ control components in more than one zone (e.g., a break within a small -

cubicle can conceivably blow out the door and the environmental effects of the !

breakcouldaffectcomponentsintheadjoininglargervolumezone),all.

components in all affected zones were considered to fail in their worst states.

. The sacrificial approach covers all potential component failure mechanisms
.

.

| (i.e., pipe whip, jet impingement, humidity, temperature, pressure, and
,

radiation) since this approach assumes that the break will adversely impact

all components in the respective zone (s).

j The applicant has analyzed the worst case combined effects of each HELB and

all consequential non-safety related/ control systems failures. Where the
.

:

i

!
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worst case failure mode for a component was not readily discernable, all

failure modes and their consequences were analyzed. Theionsequedces''ofthese
...:

events were then compared to the accident and transient analyses p... resented in
.

Chapter 15 of the River Bend FSAR.
The worst case event was det~ ermined to be

,

a break in a moisture separator vent and drain high energy line in the turbine

building which results in a partial loss of feedwater heating. The failure of

non-safety related/ control components in this zone can result in a further

loss of feedwater heating and a resultant increase in reactor power, and may

cause a turbine trip. The applicant determined that if the turbine trip,

occurs at a reactor power level elevated from the initial operating value, that

the reactor may experience a change in critical power ratio greater than that

considered in the FSAR Chapter 15 analyses. However, subsequent analysis

performed by the applicant has demonstrated that the effects of this accident
'

event, including consideration of a single active failure in a mitigating
.

safety system, are bounded by the Chapter 15 analyses. The applicant has

' determined that the combined consequences of all other HELBs and consequential
*

non-safety related/ control system component failures are also bounded by the

River Bend accident and transient analyses presented in Chapter 15 of the FSAR.

.

Based on a detailed review of the applicant's analysis of HELBs and

consequential non-safety related/ control system component failures for several,

different zones (including the worst case event zone), the staff has concluded

that the methodology used and the results of the analysis performed by the *

applicant are acceptable. This resolves Confirmatory Issue #21 as listed in

Section 7.1.4.2 of the River Bend SER.
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8.3 Onsite Emergency Power Systems
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8.3.1 AC Power Systems
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} tion of the LPCS or RHR puso in two hours ard confim that procedures exist to
I control this. The staff also stated t'ia'. It would evaluate a synopsis of the |

'

Division I and II diesel generator qualification test results when they are .

i available. The Division I and II diesels are manufactured by Transamerica :

Delavel.Inc.(TDI). The staff has reviewed the qualification of similar
diesels at Shoreham with respect to IEEE 387 and R.G.1.g and has found them

,

acceptable. The TDI diesels, however, are also the subject of a detailed'

| generic review which was initiated as the result of failures experienced on the
; - Shoreham units. The results of the generic review will therefore, govern for

| qualification of the River Bend units. These results for River Bend are
reported separately in this report.;

. ., - ,

Amendment 20 to the FSAR states that the Division I and II diesel generators

were each given a load capability test at their rated load of 3500 kW for 24 ;

hours and that this satisfies the 110 percent overload requirement of R.G.
1.108. paragraph C.2.a(3) because it is more than 1105 of the machines quali- !

j fled load. The staff does not agree that testing the machine to 110% of the

{ maximum qualified load that it will carry meets the R.G. 1.108 requirement. [

| The requirement is to test the machine to 110% of its continuous ratina. The
: i. . .

'

!
'
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staff, however, is making an exception to this requirement for the Div.ision I
and !! diesels at River Bend because of the concern identified in the TDI

~

diesel generic evaluation. The staff has determined that the diesels are
capable of delivering 3.130 kW continuously and load testing should be limited
to this value. These tests while they do not strictly adhere to the guidelines
of R.G. 1.108 do adequately demonstrate the DG capability to assume the actual
load requirements for accidents and transients as described below. The remain-
ing test requirements in R.G. 1.108 will be conducted on the Division I and II
diesel generators as prescribed in the Regulatory Guide. Because the Division
!!! diesel is not a TDI unit, it will be tested in accordance with all the
requirements of R.G. 1.108.

With regard to the deenergization of the LPCS or RHR A pump, the applicant has
since revised the entire loading profile on the diesel generator units which

',
the staff had originally reviewed. The most recent diesel generator loading
for Divisions I and !! was submitted by the applicant in FSAR amendment 21.
The applicant has reduced the loading on these Divisions from an original -

maximum of 3,724 kW down to the current maximum of 2,886 kW to demonstrate
,
,

adequate load margin on their TDI diesel generators. They have accomplished
thisthroughacombinationoftransferringloads(StandbyServiceWaterPump2C
toDivisionIII),delayingthestartofloads,manuallydeenergizingloads,
eliminating loads, and assuming reduced power input to loads.

.-

The kilowatt demand of each load on the diesel generators was calculated by

using brake horsepower and the efficiency data supplied by vendors of the
,

respective equipment. OperatoractionisassumedattwohoursintotheL6CA
load profile to shed automatically sequenced loads and load other required
manually actuated loads. Motor operated valves are assumed to have completed
their stroke by 10 minutes into the load sequence. The staff has reviewed the
proposed loading profile of the Division I and II diesel generators and finds
it acceptable. The load carrying capability of the Division I and !! diesel
generators is addressed as part of the TDI generic review. The evaluation of
these units is covered elsewhere in this report.

.
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As stated above, the. Standby Sepvice4ater , Pump 2C will be moved to t, e Divi- !h

i sion!!!(HPCS)dieselgenerator. Associated with this change a Standby !

#

Service Water Pump Room Vent Fan and Standby Service Water Pump Discharge Valve

c111 also be energized from Division !!I. All the Division !!! loads will be

) simultaneously loaded onto the diesel generator with the exception of the |
Standby Service Water Pump Motor which will be sequenced to operate at 30 |;

j seconds after the diesel gergrator circuit breaker closes. The maximum load on
the diesel generator will be 2,393 kW which is less than the diesel generator

: continuous rating of 2,600 kW. The staff has reviewed the revised loading of
I the Division !!! diesel generator and finds it acceptable.

I

i In section 8.3.1 of the staff's original evaluation, it was stated that all I

Class 1E motors at River Bend are capable of starting and accelerating their !'

| driven equipment with 70% of motor nameplate voltage applied to motor teminals
' cithout affecting performance or equipment life. FSAR amendment 19 has changed

the 70% figure to 801. The staff was concerned that, if the 801 figure applied~

1

to all Class 1E motors, the motors would not be capable of starting during; .

degraded voltage conditions. This is based upon the applicant's March 5, 1984

) letter which provided a voltage profile that showed less than 80% starting
'

voltage available to start major Class IE motors under degraded voltage condi-
tions. In FSAR amendment 21 the applicant clarified that only the motors

f driving air compressors 1LSV*C3A and IL5V*C38 require 801 voltage to start, and
;

I - calculations have determined that the minimum starting voltage available at the

! motor teminals is 89.631. The remaining Class 1E motors still require only
,

; 701 voltage to start. This resolves the staff's concern on this issue and is
'

' acceptable. '

1
:

8.3.2 DC Power Systems
,

.

.

In amendment 19 to the FSAR the applicant deleted a listing of such of the
;

Division !!! instrumentation which is used to monitor the status of the Divi-
'

) sion !!! de system and which the staff had previously reviewed and found

f, acceptable. It appeared that this might have been an unintentional editorial

! ..

i
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error. FSAR amendment 21 reinstated the instrumentation which had been
deleted. This, therefore, is acceptable.

:

In a letter dated July 15, 1985, the applicant provided a proposed FSAR amend-
mentwhichrevisedtheDivisionIII(HPCS)batteryloadingprofileandchanged
the resulting battery endurance from four hours to two hours. The staff has
reviewed these changes and finds them acceptable. The staff will ensure that
the River Bend Technical Specifications incorporate the revised information.

8.4 Other Electrical Features and Requirements for Safety

8.4.1 Adecuacy of Station Electric Distribution System Voltages

(1) Insection8.4.1(1)ofthestaff'soriginalevaluationthestaffstated
it would confirm the adequacy of the final relay setpoints for the second

,

level undervoltage protection. In a letter dated July 24, 1985, the
applicant provided the setpoint calculations for the first and second -

levels of undervoltage protection. The setpoints for the Division I andf

IIvitalbusesare2970V(74.3%ofequipmentratedvoltage)forthefirst
leveland3740V(93.5%ofequipmentratedvoltage)forthesecondlevel.
The setpoints for the Division !!! vital bus is 3045 V (76.1% of equipment
ratedvoltage)forthefirstleveland3777V(94.4%ofequipmentrated
voltage)forthesecondlevel. The staff has reviewed these setpoints and'

their tolerances provided in the applicant's letter and finds them
accep, table.,

,

Amendment 19 to the FSAR provided figure revisions which indicate the
Division !!! undervoltage protection logic is not arranged in the
2-out-of-3 coincidence logic as described in the applicant's March 5, 1984
letter and reported in our original evaluation. FSAR amendment 21 provid-
ed a revised response to the description of the Division !!! (HPCS) first
and second levels of undervoltage protection. The first and second level
undervoltage protection scheme senses voltage at the incoming side of the

07/25/85 -4- RIVER BEND SSER 4



. _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ . - _ . . . _ _ _ _ _ _ _ _ _ _ _ - . __ .. __ __

.

nomal supply breaker. The first level of undervoltage protection is
arranged in a 1-out-of-2 logic with a time delay of approximately two

'

seconds.

The second level of undervoltage protection is arranged in a 2-out-of-2
coincidence logic and utilizes two separate time delays. The first is
approximately 10 seconds (to override motor starting transients). Follow- I

'

ing this delay, an alarm in the main control room alerts the operator to
the degraded condition. The subsequent occurrence of a LOCA signal
innediately separates the Division !!! bus from the offsite power system.
The second delay is approximately 60 seconds. After this delay, if the .

.

operator has failed to restore adequate voltages, the Class 1E system is
automatically separated from the offsite power system. The 2-out-of-2
coincident logic used for the second level undervoltage protection allow: '

! one relay to be taken out of service for test and calibration while an
~

effective 1-out-of-1 protective logic is retained. The staff finds that
the design of the second level undervoltage protection as described above .

; satisfies the provisions of PSB-1 and is, therefore, acceptable.

(4) Thestaffindicatedinsection8.4.1(4)ofitsoriginalevaluationthatit
would confim the adequacy of the applicant's verification tests. These
tests have not yet been completed. The staff will review and provide its
confimation of the acceptability of these tests and their results in a'

supplement to this report when the results are available but no later than
prior to startup from the first refueling outage.

.. ,

| 8.4.2 Containment Electrical Penetrations

!Amendment 19 and 20 to the FSAR provided some revisions to the description of
the containment electrical penetration protection at River Bend. For low

voltage control circuits, a category of circuits was added that had been
I analyzed and found not to require backup protection. These circuits are i

current transfomer leads used on differential protection circuits, and trip
t

07/25/85 -5- RIVER BEND SSER 4
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.coi1.ci.rcuitsincircuitbreakers. In a letter dated July 24. 1985.sthe
applicant provided justification for the lack of protection on these circuits.
The current transformer leads on differential protection circuits are accept-
able because a high current exists on these circuits only momentarily when a
fault is sensed and is quickly cleared by the differential protection circuit.
An open circuit on the current transfomer secondary which could cause high
voltages will also cause a trip of the protection circuit which will in turn
eliminate the overvoltage. The lack of redundant protection on trip coil
circuits is acceptable because these circuits are fed from an ungrounded 125
Vdc power supply and the portion of the circuit passing through the penetration
isconfinedtoonlyoneleg(positiveornegative)ofthepowersupply. The
only type of failure the penetration circuit would be exposed to is an electri-
cal ground which would not cause fault current to flow unless there was a
simultaneously existing fault on the opposite leg of the power supply. This is
unlikely to occur because a ground detection alarm is provided on the 125 Vdc

'

system which alerts the operator to the existence of the first ground on the
system so that he may track down and remove it to maintain the system ,

ungrounded.
,

Another revision to the penetration protection is the addition of a category of
low voltage control circuits which are deenergized during plant operation.
With the exception of the ERF system (portable equipment installed during

- shutdown) the equipment in this category will all be listed in the River Bend
Technical Specification to ensure they remain deenergized during plant opera-

tion. If the circuits have provisions for locking them in the deenergized
'statethefwillalsobelockedopen. These provisions are acceptable. The

'

other remaining electrical penetration revisions made in FSAR amendments 19 and
20 have been reviewed and are also acceptable.

6- RIVER BEND SSER 407/25/85 -
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8.4.5 Physical Identification and Independence of Redundant .

Safety-Related Electrical Systems

In section 8.4.5 of the staff's original evaluation, the staff stated that 4.16 i

kV/13.8 kV cabling in conduit is not routed in close proximity to Class IE ;

ladder-type trays except where the cables exit from the subject tray. This -

statement was based on a similar statement in Chapter 8 of the FSAR. Amendment

20 to the FSAR has subsequently deleted this statement. The staff has reviewed
the separation details for these circuits contained in River 8end drawings
12210-EE-34ZE-7 and 12210-EE-34ZH-6 and finds that they comply with the re- (

'

quirements of IEEE Standard 384 and R.G. 1.75 and are, therefore, acceptable.

In a previous supplement, the staff evaluated the use of red and blue-colored
jacketedcablesinunschedulednon-Class 1Ecircuits(thesecoloredcablesare ;

'

nomally only used to identify Class 1E circuits), and found them acceptables
t;ith the restrictions outlined in amendment 16 to the FSAR. Amendment 20 to ,

'

the FSAR has added additional categories where these cables are used. These -

, are in direct burial cable installations and inside the makeup water intake
,

structure, in variot.s types of raceways, where there are only nonsafety-related !
circuits. The FSAR states that there are no safety-related Category I circuits !

at these locations, and no safety-related circuits are installed in direct
burial cable trenches. The staff finds that these exceptions to cable color

,

'' coding will not decrease the effectiveness of the color coding system used at
River Bend and are, therefore, acceptable.

,

:

8.4.6 No[ safety-RelatedLoadsonEmeroencySources
*

In a previous supplement the staff stated a need to review the applicant's !

evaluation with regard to the acceptability of non Class 1E slide wire trans-
ducers and limit switches. In a letter dated July 5, 1985, the applicant ,

provided his evaluation. For the slide wire transducers, a qualified resistor
limits the available fault current to a small value which has no detrimental
effect on the Class 1E power supply should a short or ground occur on the

,

!
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unqualified transducer. For the limit switches, a short or a ground sn the
limit switch is the same as if the switch were closed which also has no detri-
mental effect on the Class 1E power supply. Both the slide wire thansducer and
limit switch circuits as designed are, therefore, acceptable.

In FSAR amendment 20 the applicant added non-Class IE motor heaters to the list
of non-Class 1E loads powered from Class 1E power supp11es. The motor heaters

are powered from a Class 1E 120 V panelboard. There is a single Class IE
circuit breaker in the 120 V feed to the motor heater. In a letter dated July
5. 1985, the applicant stated that for Westinghouse motors the heater is
qualified Class IE and for Reliance motors the heaters are also considered to
be Class 1E. For Seinens-A111s motors, the applicant has committed to install

i

a second overcurrent protection device in the 120 V feed to the motor heater.
! In the interim, he has connitted to keep these circuits deenergized. We

require that when the second overcurrent protective device is installed the j
'

circuit breakers in the circuit be listed in the River Bend Technical Specifi-
cations and they be periodically tested. With these provisions, the staff -

finds this item acceptable,o

i

i I

: t

|
|

* e

i

{

,

I

|

!
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ENCLOSURE I

HUMAN FACTORS ENGINEERING BRANCH
, ..

I
DETA! LED CONTROL ROOM DESIGN REVIEW

~

SUPPLEMENTAL' SAFETY EVALUATION REPORT

l
FOR

-

,

I RIVER BEND STATION UNIT 1

O!SCUSSION
,

>
'

The purpose of this SER Supplement is to closecut the open licensing issues
"

oftheDetailedControlRoomDesignReview(DCROR)requiredbySupplement1
,

to NUREG-0737. The Lawrence Livennore National Laboratory (LLNL) Technical

EvaluationReport(TER)datedJanuary 29, 1985 and the LLNL Supplemental
*

| TechnicalEvaluationReport(STER)datedJune 28, 1985 provide the evaluation'

| of the River Bend Station Unit 1 DCROR up to and including the GSU
'

Supplemental Sumary Report (SSR) No. I dated May 14, 1985. NRC staff
'

reviewed the SSR No. 2 dated June 12, 1985 which resolved the concerns-

expressed in Appendix B of the enclosed LLNL STER, and discussed the
,.

resolutions with the LLNL staff. The NRC staff concurs in the technical

j evaluations and conclusions contained in the STER, which is enclosed.
,

9

| The DCROR open issues which are identified in the conclusions sectiott of the

SER input dated March 20, 1985, are closed out based on the following

acceptable responses provided by GSU:

|

1. Confirmed the continued participation of human factors specialists

in the remaining DCROR activities

.



=

!

2-

2. Submitted additional task analysis documentaticin resu1ts discussed
~'

intheSERinput(March 20,1985) under Function an'd Task Analyses

3. Confirmed that the remaining control room survey items have been

completed and the submittal of acceptable resolutions and

implementation schedules for HEDs identified

.

4
Provided acceptable responses to the specific concerns regarding

resolution of the HEDs identified in Appendices A and 8 to the

'

TechnicalEvaluationReport(January 29,1985) enclosed with the.
-

staff'sSERinput(March 20,1985)
.

o-

!
5. Confimed that all control room modifications resulting from the

,

> ''

DCRDR have been verified to assure they have provided the expected

corrections and do not introduce new HEDs '
I

Although GSU comitted to implementing corrective actions for a number of
-

HEDs prior to Itcensing, the NRC does not plan to confirm that all of these

actions have been completed prior to issuing the low power license. Nowever,,

the NRC will confirm that all actions proposed to correct HEDs prior to
,

licensing and prior to exceeding 5 percent rated power have been c.mpleted

before a full power license is issued. All but nine of approximately 325

HEDs will be corrected prior to exceeding 5 percent power. The nine HEDs

will be corrected during the first refueling outage. We have determined that

the confimation of actions required to correct certain HEDs prior to
..

-
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licensing could be deferred until prior to issuance of a ful) power license

without affecting safe operation of the plant. The identification of all

HEDs requiring corrective action and the accepted GSU proposed schedules for

implementing the actions are contained in the RBS DCRDR Sumary Report dated

October 31, 1984 and Supplements dated May 14, and June 12, 1985.

_ CONCLUSION

Based on our review of the RBS Program Plan, DCRDR Sumary Report and
|

Supplements and an on-site 3 n-progress audit, we have concluded that except1

"
i

for completing the implementation of corrective actions for certain HEDs, GSU

has satisfactorily completed its DCROR for River Bend Station Unit 1 in,

accordance with the requirements of Supplement 1 to NUREG-0737. The NRC will

verify implementation of actions to correct certain HEDs prior to exceeding 5

percent power ad prior to start-up after the first refueling outage in

acccrdance with comitments made in the Sumary Report and Supplements dated

October 31, 1984, May 14 and June 12, 1985 respectively.
.

,e

0

e
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TECHNICAL EVALUATION REPORT
OF THE

SUMMARY REPORT SUPPLEMENT
TO THE --

DETAILED CONTROL ROOM DESIGN REVIEW
FOR

GULF STATES UTILITIES COMPANY
_

RIVER BEND STATION

.

1. BACKGROUND

Licensees and applicants for operating licenses shall conduct a Detailed
Control Room Design Review (DCRDR). The objective is to " improve the ability
of nuclear power plant control room operators to prevent accidents or cope
with accidents if they occur by improving the information provided to them"
(NUREG-0660 Item I.D.). Supplement 1 to NUREG-0737 requires each applicant
or' licensee to conduct a DCRDR on a schedule negotiated with the Nuclear
Regulatory Commission (NRC).

NUREG-0700 describes four phases of the DCRDR and provides applicants and
licensees with guidelines for its conduct.

*

The phases are: .

1. Planning
2. Review-

3. Assessment and implementation. .

4 Reporting .

. *

2. EVALUATION OF THE DCRDR

The NRC evaluation of the organization, process and results of the River Bend
Station (RBS) has comprised the following, consistent with Section 18.1 and
Appendix A to Section 18.1 of the Standard Review Plan (NUREG-0800, Ref. 3):

1. An evaluation (Ref. 4) of the DCRDR Program Plan submitted by the
.

applicant (Ref. 5)

2. An on-site in-progress audit of the DCRDR conducted July 24-27,
1984 (Ref. 6). __ '

3 An evaluation of the applicant's DCRDR Summary Report (Ref. 7)
4 A pre-implementation audit meeting with the applicant's DCRDR team

leader and human factors contractor, January 23, 1985, and

5. Review of GSU letter (Ref. 8) dated January 23, 1985 providing
supplemental information to clarify the applicant's SummaryReport.

-1- ~
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6.
SER input on the River Bend Station Detailed Control Room Design
Review (Ref. 10) dated March 20, 1985, which summarizes the
staff's evaluation findings regarding the required elements of the
RBS DCRDR.

The staff was assisted in Items 1-3 above by consultants from Lawrence
~

Livermore National Laboratory (LLNL). Enclosed with the SER input was the
Technical Evaluation Report (TER) prepared by LLNL (Ref. 9).
the staff concurred with the evaluation, conclusions and recommendationsExcept as noted,contained in the LLNL report.

In the SER input, the staff concluded that GSU met the DCRDR requirementsexcept for the incomplete items below:

1. GSU should confirm the continued participation of human factors
specialists in the remaining DCRDR activities.

2. GSU should provide, for confirmatory review, the additional task
analysis documentation discussed in the SER under Function andTask Analysis.

3 GSU should confirm that the remaining control room survey items -

.

have been completed and provide acceptable resolutions and
. implementation schedules for any significant HEDs identified.

4
GSU should respond to the specific concerns regarding resolution
of the HEDs identified in Appendices A and B to the Technical ,

evaluation report attached to the staff's SER.
>

5. CSU should confirm that all control room modifications resulting
from the DCRDR have been verified to assure they have provided the
expected correction and do not introduce new HEDs.

Items 1, 2, and 5 above are confirmatory items that required additional
documentation to confirm what the staff believes to be acceptable
accomplishments or commitments by the applicant. Items 3 and 4 were

-

considered open items since the results of the applicant's efforts could notbe predicted in advance. All five items are addressed by GSU in the DCRDR ;

Summary Report Supplement dated May,1985. ,

~ -

This report reviews the five incomplete items described in the applicants .
,

DCRDR Summary Report Supplement dated May,1985.
:
'

4

1

-2-
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3 DCRDR SER Incomplete Items

Item 1 GSU should confirm the continued participation of human factors
specialists in the remaining DCRDR activities. - -

Section 6.2 of the Summary Report Supplement states that GSU letter RBG-19,
936 (Docket No. 50-458), dated January 23, 1985, clarifies the procedures used
to resolve and implement HEDs. It is further stated that Section 6.2 provides
additional information to confirm the continued participation of human factors
specialist in the remaining DCRDR activities.

Section 6.2.1 of the applicant's Summary Report Supplement states that the
results of the design research necessary to ensure that accurate improvements
were being developed were reviewed by Mr. Robert J. Liddle of the consultant's
human factors staff (General Physics Corporation). This review ensured that
HED corrective actions were in compliance with human factors conventions prior
to their implementation on the control boards. Discrepancies identified by
Mr. Liodle were submitted to Gulf States Utilitier (GSU) for action. Mr.

o

Liddle continued to work with GSU as these discrepancies were resolved and
corrective actions were implemented. We conclude that GSU will satisfy the
intent of Item 1.

Item 2 GSU should provide, for confirmatory review, the additional task~

analysis documentation discussed in the SER under Function end Task Analysis. .
-

The SER states that the applicant should provide written documentation for at
least one emergency sequence which unequivocally demonstrates how it was

-

determined that the inventoried displays and controls provided the necessary
-

information and control capability. GSU selected the sequence " Inadequate
Core Cooling" for this purpose. .

Section 6.3,of the applicant's Summary Report Supplement, Task Analysis '

Documentation, contains the following additional task ant.33 sis documentation
describing the selected emergency sequence.

Appendix A - Task Analysis worksheets for sequence A. " Inadequate-
o

Core Cooling"

Appendix B - Guidelines for Documentation of Instrumentation ando

- Controls (instruction and criteria for instrumentation and
controls tables, flow charts to verify equipment suitability, I&C
Alpha listing).

Appendix C - Examples of Instrumentation and Control Data Sheetso

Appendix D - Equipment characteristic forms (Equipmento

identification, Display characteristics, control states)

Appendix E - Equipment Suitability form and associated HEDso

(describing suitable equipment, and unsuitable equipment needing
corrective action).

-3-
_

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



The text of.the Summary Report Supplement describes the interrelationship of
the above appendices to the following sections of the DCRDR Summary Report,

Section 1.2.4 - Verification of Task Performance Capabilitieso ~

'

Figure 1.2-9 - Flow Chart of Decision Process for Verifyingo
Equipment Suttability.

F1'gure 1.2-8 - I and C Equipment Characteristics form (used ino
appendix D)

Section 1.2 3.7 - Control Room Inventoryo

Section 1 3 - Assessment and Implementation Phase.o

The text of Section 6 3 describes the use of the referenced documents to
systematically compare the information and control requirements identified on
the task analysis worksheets ( Appendix A) with the as-built instrumentation
and controls present in the main control room, ( Appendix C and Appendix D).
The form illustrated in Appendix E was utilized as a worksheet in the process
of the determination of equipment suitability.

. .
-

The results of the comparison to determine equipment suitability and ~

availability were recorded on the task analysis worksheets.
.

Discrepancies were written up as HEDs and assessed for corrective action by
the process described in the DCRDR Sumary Report. The Summary Report
Supplement states that General Physics subject matter experts and human
factors specialists conducted the verificption of availability and suitability~

with the support of GSU startup engineering personnel and the GSU DCRDR teamleader.
.

We have reviewed the additional documentation and conclude that GSU hassatisfied the intent of Item 2.

Item 3 GSU should confirm that the remaining control room survey items have
4

,

been completed and provide acceptable resolutions and implementation schedules
for any significant HEDs identified.

, . The Summary Report Supplement states that the remaining control room survey
items (e.g. lighting, noise levels oommunications, HVAC, availability of
procedures, adequate protective clothing). were completed on May 2, 1985 by R.
Liddle, D. Chase, and D. Looney, using the same methodology as was used on the
original survey. The survey identified three additional HEDs (No. 875, 876,
877) which relate to labeling on the remote shutdown panels. These HEDs are
included in Section 6.4, Control Room Survey Completion, of the Summary ReportSupplement. Also included are completed versions of original survey HEDs
(Section 7.5 of the Summary Report) which were left open pending panelcompletion (e.g. HEDs No. 199, 24, 108, 31, 20, 481, 94). We find that the
resolution of all 10 of the above HEDs is satisfactory.

-4
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We conclude that GSU has satisfied Item 3

Item 4 GSU should respond to the specific concerns regarding resolution of
the HEDs identified in Appendices A and B to the Technical Evaluation Report*

attached to the staff's SER.

Section 6.5 of the Summary Report Supplement contains updated information for
HEDs listed in the SER.

' Appendices F and G of the Summary Report Supplement reflect the updated status
of Appendices A and B of the Summary Report and any additional information
requested in the DCRDR SER. Appendix H cantains HEDs whose implementation
schedule has changed since their submittal on the DCRDR Summary Report.

We have reviewed Section 6.5 and Appendices F, C, and H and conclude that:

A. The proposed implementation schedule of " prior to exceeding 55
power" is acceptable as described.

B. The updated resolutions of the HEDs in Appendices F, G, and H are
acceptable with the exceptions noted in Appendices A and B of this
report.

.
*

It is recommended that the applicant submit additional responses satisfactory
to the NRC which address the comments in Appendices A and B of the report so,

that the NRC can determine whether Item 4 is satisfied.

Item 5 CSU should confirm that all control room modifications resulting from
-

the DCRDR have been verified to assure they have provided the expected-

correction and do not introduce new HEDs. *

Sections 6.2.2 and 6.6 of the Summary Report Supplement state the intent to
satisfy this item. An on going human factors maintenance plan (Section 13.5
of the Summary Report) is in place and is being implemented under an approved
site procedure (PEP-0006).

~

Changes affecting the human factors design of the main control room, including
those resulting from the DCRDR, have been or will be verified to assure that
the desired correction has been obtained without introducing new HEDs. Mr. R.

' ' Liddle (General Physics Corporation) will participate in the review of
corrective actions result!ng from the DCRDR, and will assist GSU in the
verification of completed corrective actions. No details are stated
describing how GSU will inform the NRC of the status and completion of
verification of presently open HED corrective actions before exceeding 55
power. It is recommended that GSU arrange with the NRC an acceptable and
mutually agreeable advisory and check procedure which will ensure the

!

completion in a manner satisfactory to the NRC of verification actions prior
; to exceeding SS power.

-5-
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4 Conclusions

Based on our review of the RBS Summary Report Supplement we conclude that GSU
is conducting a RBS DCRDR that will meet the five remaining DCRDR requirements
stated in the SER input on the RBS DCRDR dated March 20,1985 (Ref.10).

However, we note the following shortcomings in the Summary R6 port Supple =ent.

The Resolutions of certain HED's described in Appendices A and Bo

of this report should be addressed and resolved to the
.

satisfaction of the NRC.

The applicant and the NRC should arrange a mutually agreeableo

procedure to ensure that the NRC is advised of the progress and
completion of verifications prior to exceeding 55 power.

-

.

e

=
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_ Appendix A

Unresolved HEDs from Summary Report Supplement Appendix F.
_.

HED-196 - The response does 'not clearly address the HED~
recom= ended that the response include: It is.

A ' escription of the power sources for all emergency lighting
o d

fixt ures,

o
A discussion of whether there will be a need to operate withbattery pack lighting only.

>

HED-432 - The response is not completely clear.the response clearly state: It is recommended that

Whether conventions were established.
o

o A description of the conventions.

Whether the conventions will be consistently applied
o

,

.

HED-77 - The response does not clearly describe how the recommendatio
,

will correct the discrepancy.
-

ns
clearly state: It is recommended that the response

o
A more complete description of the details of the demarcation and

-

color coding.,

.

o
An explanation of how the use of larger meters on P-680 will solvethe problem of grouping (See HED-412).

i
HED-81 - It appears that a warning alarm will confirm but will not

;

prevent an inadvertent operation. '

include an explanation of the rationale for not using warning labels oIt is recommended that the response
-

a guard to address the HED. r -

A
1

1j. _ .

,

i
w
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Appendix B

Unresolved HEDs from Summary Report Supplement Appendix .G. _ .

HED-228 - It appears that procedural action will correct this HED. It
is recommended that the response commit to, and describe, such action
and its implementation schedule.

HED-509,11 - It is recommended that the responses to these HEDs be
coordinated. The color convention to be developed (See HED-509) should
be described and a statement should be made that describes how it will
be applied in the corrective actions selected for these HEDs.

HED-223 - An implementation schedule should be stated for this HED.

HED-319 - In our opinion the 18 foot separation between controls may be-

acceptable if two operators are on duty, but is not acceptable if only
one operator is on duty. It is recommended that the response include a
comment and statement addressing this opinion.

. *
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SUPPLEMENTAL SAFETY EVALUATION REPORT
RIVER BEND STATION, UNIT #1 t- ..

OPERATING AND MAINTENANCE PROCEDURES _ 7, ;
-

.

,,

SUBSECTION 13.5.2.2, OPERATING AND MAINTENANCE PROCEDURES PROGRAM

In Subsection 13.5.2.2 of NUREG-0989, Safety Evaluation Report (SER) Related
to the Operation of River Bend Station, dated May 1984, the staff described
the review and approval of the applicant's operating and maintenance
procedures program through Amendment 11 of the Final Safety Analysis Report

(FSAR). Letters from W. J. Cahill, Jr. to H. R. Denton, dated February 20,
1985 and June 21, 1985, transmitted Amendments 16 and 20 of the FSAR, which

included changes made by the applicant to Chapter 13.5, Procedures, of the
FSAR. The staff reviewed these changes and detennined that the applicant's
operating and maintenance procedures program continues to meet ,the relevant
requirements of 10 CFR 50.34, and remains consistent with Regulatory Guide. -

1.33, ANSI N18.7-1976/ANS 3.2, and NUREG-0800, Standard Review Plan, Section
- 13.5.2, " Operating and Maintenance Procedures."

-

SUBSECTION 13.5.2.3, REANALYSIS OF TRANSIENTS AND ACCIDENTS; DEVELOPMENT OF

EMERGENCY OPERATING PROCEDURES
'

Subsection 13.5.2.3, of the River Bend Station's (RBS) SER described the
staff's review of the Procedures Generation Package (PGP) and identified one
item (indicated as Confirmatory Item 60 in the SER) that had to be completed

,

before the applicant's program for developing procedures could be approved.
This item was the identification and justification of safety-significant
differences between the RBS plant-specific technical guidelines and the-
NRC-approved BWR Owners Group technical guidelines. These differences and
justifications were provided in a letter from J. E. Booker to H. R. Centon,
dated January 15, 1985. Supplemental information was provided to the staff
on February 11, 1985.

The staff's review consisted of evaluating the justification for each

deviation from the generic technical guidelines using plant-specific
procedures, supplemented with several telephone discussions with the
applicant.
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The procedures submitted by the applicant have several plant-specific

: setpoints, operator action levels, and procedure references which are to be
i determined. During the routine pre-licensing inspection program and prior to

fuel load, the staff will confirm that the information required to complete
each procedure is incorporated into the procedure.

|

I Justifications for several deviations included comitments by the applicant

i to change plant procedures based on, in most cases, improvements identified
I during the plant's procedure verification and validation effort. These

procedure changes were identified in deviations discussed on pages 7,10,16,
17,19, 20, 27, 35, 39, and 52 of Attachment I to the applicant's January 15,

; 1985 letter. In letters from J. E. Booker to H. R. Denton dated April 17
May 15, and July 15, 1985, the applicant satisfactorily identified andI

justified these changes to their plant procedures. Th2 applicant is expected
! to incorporate the technical content of these letters in its emergency

'

operating procedures (EOPs) and background documents in accordance with its-

E0P program. In addition, the applicant comitted in its April 17, 1985 -

letter to change or clarify the deviations on pages 18, 34, and 50. The
,

staff has confirmed the acceptability of these revised deviations.
.

The staff identified three errors associated with the deviations reviewed.
First, although the justification on page 1 of Attachment 1 stated that
generic EPG Cautions 1-8 were addressed in training and not contained in the-

procedures, two cautions which the operators would be expected to have
difficulty remembering (6 and 8) are, in fact, included in the procedures.

~ '

The applicant acknowledged this error and the staff found the exclusion of
*

cautions 1-5 and 7 acceptable. Second there is an inconsistency in the
value used for the " maximum suberitical banked withdrawal position." The

applicant stated that it had identified this inconsistency and that it had
been corrected. The staff found this acceptable. Third, an appare.nt

; typographical error was identified in the justification for E0P-0002, step
: 3.4.4 (page 33 of the attachment) referencing 2 psig instead of 12 psig.

An applicant representative stated that this error will be corrected. Based

i on this understanding, the staff found this acceptable.

.- - - . - _ _ _ _. . - _ _ _ _ - - _ _ _ . . -_- - _- - -- - - - _ _ . ...
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Finally, the RBS E0Ps provide direction to 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 proposed limit 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 demonstrated. 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, it is our intent to continue the
review of the proposed venting criterion (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, and
.

5. Limitation of offsite radioactive releases by selective use of vent
p.a ths . ,

'

StaffreviewofthisitemmustbecompTetedpriortooperationabove5'e
power.

Based on this review, the staff concludes that Confinnatory Item No. (60) of
the SER has been adequately addressed end, therefore, the applicant's program
for developing E0Ps is acceptable for fuel load and cperation up to 5% rated
power.
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During the staff's review of the applicant's E0P program, it was- determined
that the applicant is considering changing their method of presenting E0Ps

~

currently described in their PGP from narrative to flow chart. It is the

staff's position that a change in E0P presentation method from narrative to
flow chart is quite a significant change and currently there are no
acceptance criteria in NUREG-0800 (NRC Standard Review Plan,13.5.2,
Operating and Maintenance Procedures) which address the development of flow
chart procedures. Furthermore, the applicant has not submitted a plan for
developing flow chart E0Ps. The staff should review the applicant's method
for developing, verifying / validating and implementing flow chart E0Ps prior
to their implementation.

.
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SSER FOR RIVER BEND -'

.

15.4.3 Operation of a Fuel Assembly in an Improper Position--Fuel Misloading
Event

Two sorts of fuel misloading events may be considered: misorientation of a
fuel assembly in its proper location and loading a fuel assembly into an
improper location. The first of these events has trivial consequences for an

i

S-lattice in the first cycle because the assembly fuel design is symmetric
with respect to rotation. The slight tilt in the assembly caused by the
misorientation has a negligible effect on the thermal-hydraulic performance
of the fuel in the first cycle and tends to improve that performance in
succeeding cycles.

.

-

The initial core consists of five bundle types with average enrichments in
the high, low, and medium ranges with corresponding different gadolinium ~

;. enrichments. The fuel bundle loading error consists of interchanging a
bundle of one enrichment range with another bundle of a different enrichment !

range. The limiting fuel bundle loading error is that of interchanging a 2.78
percent enrichment bundle with a 0.94 percent enrichment bundle in the center
of the core and away from a LPRM string. When the mirror image location

-

(assumed to be instrumented) is placed on thermal limits the misloaded bundle
will exceed operating limits.

'

! The consequences of this event have been evaluated using the BWR simulator
code which has been reviewed and approved by the staff. The results of the
analysis show that a change in critical power ratio of 0.10 and a change in

! linear heat generation rate of 1.3 kW/ft occur for this event. These changes
are well below the operating margin to fuel thermal limits. The staff con-;

; cludes that the analysis of the fuel misloading event is acceptable.
-

N o

i
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The staff has evaluated the consequences of a spectrum of postulated fuel

loading errors and concludes that the analyses provided by the applicant
~

have shown for each case contedered that either the error is detectable by

the available instrumentation (and hence remediable) or the error is un-
detectable but the offsite consequences of any fuel rod failures are a small
fraction of 10 CFR 100 guidelines.

The staff concludes that the applicant has met the requirements of GDC 13
with respect to providing adequate provisions to minimize the potential of a
misloaded fuel assembly going undetected and has met 10 CFR 100 with respect

to mitigating the consequences of reactor operations with a misloaded fuel
assembly. These requirements have been met by providing acceptable procedures
and design features that will minimize the likelihood of loading fuel in a
location other than its designated place.

-

15.4.2 Rod Withdrawal Error at Power
.

.
Replace the paragraph (page 15-3 of the January 31, 1984 memo, "SER Input
From River Bend Units I and 2") which begins: "It should be noted that this
analysis is not applicable..." with the following: It should be noted that
the statistical analysis described may not be applied to cores with a control
cell core loading or those loaded to accommodate a high energy /high-discharge

- exposure cycle unless a compliance check is performed to demonstrate its
applicability. Since the River Bend first cycle loading is a control-cell
core the applicant has provided assurance that such a compliance check has
been done (see letter dated June 19, 1985 to H. Denton, NRC from J. E. Booker,

~

Gulf States). We therefore conclude that the withdrawal limits resulting
from the generic analysis are acceptable for River Bend.

.
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