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GULF STATES UTILITIES COMFPANY
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February 15, 1985
RBG- 20145
File Nos. G9.5 - G15.4.1

Mr. R. C. DeYoung, Director

Office of Inspection and Enforcement
U. S. Nuclear Regulatory Commission
washington, D. C. 20555

Dear Mr, DeYoung:

River Bend Station - Unit 1
Docket No. 50-458
Integrated Design Inspection
Inspection Report 84-18 Supplement 1

Gulf States Utilities (GSU) October 26, 1984 letter (RBG-19294)
provided GSU's responses to Inspection Report 50-458/84-18. GSU's
January 18, 1985 letter (RBG-19935) indicated GSU would provide certain
supplemental information by February 15, 1985. This letter provides
GSU's supplemental responses, and additional information in response to
Supplement 1 to Inspection Report 50-458/84-18 (Enclosure 1). Enclosure
1 contains 14 supplementary revised responses which address 15 of the
open items listed in Supplement 1 to the inspection report. It is GSU's
understanding that the remaining open items are under internal NRC/NRR
review and no additional response is required.

In response to the NRC recamendation that a limited design review
be conducted bv off-project SWEC or Gulf States Utilities personnel GSU
directed SWEC (in GSU letter of September 27, 1984, RBS-19,042) to
assume the responsibility for plamning and conducting such a review in
the form of a technical evaluation. This technical evaluation has been
conpleted and a detailed presentation of the results was given to
members of the Office of Inspection and Enforcement and their
consultants in Washington D. C. on February 6, 1985.

A joint team of experienced GSU and SWEC engineers under the
direction of SWEC Engineering Assurance Divisiorn (EA), Boston, was
established to conduct the evaluation.
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The team selected the Reactor Core Isolation Cooling (ICS) system
and the Fuel Building Ventilation (HVF) system as the basis of the
evaluation. The ICS is a water and steam system, operates in various
modes, contains various types of equipment, and involves SWEC/NSSS
interface. The HVF is solely a SWEC supplied design, incorporating
typical features of a ventilation system. It is considered that the two
systems provided a good representation of engineering and design work.

The evaluation team established four (4) broad attributes or
categories that would encompass the IDI identified deficiencies. The
categories established are as follows:

o Consistency between the FSAR and the design.
o Adequacy of calculations supporting the design.

o Campliance with Nuclear Steam System Supplier  (NSSS)
criteria/requirements.

o Consistency between and ~ampleteness of drawings, diagrams, and
specifications.

The review of the two systems has heen campleted with the following
overall results and conclusions:

The review of the design of the ICS and HVF revealed that:

o 'The designs are consistent with the FSAR, are technically adequate
and will perform their intended safety functions.

o Technically adequate calculations are available to support the
designs.

o The design of ¢the ICS is in compliance with NSSS
criteria/requirements.

o Drawings, diagrams, and specifications associated with the systems
are camplete and consistent with each other.

Discrepancies were observed that are exceptions to the above overall
results. In all cases discrepancies and concerns were investigated and
action, has, or is being taken to "bound" the condition represented by
the discrepancies: the extent evaluated; discrepancies corrected; and,
where appropriate, preventive action implemented. In two areas where
discrepancies were not totally bounded during the evaluation period, GSU
directed SWEC to continue follow-on action that ensures the concerns a.e
bounded. These actions include: 1) resolving differences between the
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Structural and Geotechnical Design Criteria documents and the FSAR which
is scheduled to be campleted by March 1, 1985; and, 2) a review of all
safety related ventilation systems to verify analyses or cther
technically suitable documentation are available to support FSAR
cammitments which is scheduled to be campleted by March 15, 1985.

As a result of the review, two design modifications were initiated
to eliminate potential mnuclear safety concerns. These items were
included in the February 6, 1985 presentation and were reviewed in
detail with the NRC during the follow-up audit in Cherry Hill on
February 7 & 8, 1985. One of the deficiencies was an instance of
failure to meet single failure criteria. However, based on the
evaluation results, and considering the circumstances surrounding this
instance, there is no indication of a lack of understanding of the
criteria or lack of overall implementation of the criteria. The
specific discrepancy was that, during high drywell and containment
pressure LOCA events, if valve 1-1CS*MOV-EC10(ZR) fails to fully close
(single failure) during changeover to suppression pool suction, a
potential flow path is created that could allow suppression pool water
to flow toward the Condensate Storage Tank (CST) and thus reduce the
suppression pool water level. This potential path is created because
the ICS/HPCS pump suction line changes from safety-related to
nonsafety-related at approximately E1.89'-3" (and must be assumed, for
safety analysis, to terminate at this point) and the normal suppression
pool level is approximately at E1.89"-9",

This oconditior. resulted when an earlier design change was made to
correct a concern identified during a review of loop fill subsystem.
Originally, a check valve was located upstream of the junction of the
CST and suppression pool suction lines. At this location, the check
valve would have precluded the concern raised by the team but would have
isolated the ICS loop fill subsystem pump suction from the suppression
pool whenever the ICS was lined up to take suction from the suppression

pool.

No other discrepancies were observed that resulted from design
changes. A further review revealed that no other lines terminated at or
near the water level of.the suppression pool. No other instances of

The other discrepancy involves an air transfer floor opening located
at E1.95' in the fuel building. This opening is used to pass air to the
building floors during the accident mode. There is an exhaust
to a unit cooler in the vicinity above this opening. The exhaust
is not seismically supported, and no other provision had been made,
to preclude potential obstruction of the floor opening due to a seismic
event. A change has been initiated to address this concern.



No similar instances (non-seismic equipment over air openings or
over safety-related systems, structure, or camponents) were observed
during the site inspection. Additional field walkdowns had been
previously planned in accordance with Project Management Memorandum
PMM-106, to re-verify that all safety-related equipment is still

protected from seismically induced failure of non-seismically designed
equipment, PMM-106 has been revised to specifically address air flow

openings.

The conclusion reached as a result of this evaluation considered:
the mmber of documents reviewed; the depth and detail of the review;
results of additional investigation done by both the team members and
project personnel to evaluate significance of, extent of, and acticn for
resolving concerns/discrepancies identified during the evaluation. In
addition, positive results as well as all discrepancies were considered.

After studying discrepancies identified during this evaluation, both
individually and collectively, none could be associated with any overall
programmatic or systematic weakness. Instances were observed that
required procedure improvement but, in general, procedures were
available and provided the recessary controls including interface
controls. In most areas reviewed, implementation of the procedural
program was adequate. Most of the discrepancies observed were limited
and random instances of incomplete campliance to program requirments
and, although not acceptable, are what might be expected from a complex
design process. In each instance, individual discrepancies were
corrected (or are in the process of correction) ard, where appropriate,
action to prevent recurrence was implemented.

GSU has evaluated the results and actions taken from both the IDI
and the Off-Project review and concludes that there are no overall
programatic or systematic weaknesses in the design process including the
design verification process and therefore the overall design process has
been effective and adequate. In most cases, deficiencies observed were
limited or random instances of non-campliance to procedures. In all
cases, concerns were thoroughly investigated and appropriate corrective
and preventive actions were taken. We believe that none of the
deficiencies collectively or individually represent generic or
systematic concerns and therefore we conclude that the design process
used on River Bend Station is adequate.
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Should you have any questions regarding this information, please do
not hesitate to contact us.

Sincerely,

/,s,ﬁ%

J. E. Booker
Manager-Engineering,
Nuclear Fuels & Licensing
River Bend Nuclear Group

e/ )10



ENCLOSURE 1

REVISED AND SUPPLEMENTARY RESPONSES
TO THE INTEGRATED DESIGN INSPECTION REPORT |
FOR THE RIVER BEND STATION OF ‘
GULF STATES UTILITIES COMPANY
|
]



SUPPLEMENTAL RESPONSE - IDI DEFICIENCY NO. D2.3-1

Calculation No. PN-268 has been revised. The low-pressure coolant
injection (LPCI) runout mode portion has been deleted. The remaining
portions of this calculation were reviewed to ensure that they reflect
conservative data and assumptions and to correct minor discrepancies in
internal page referencing.

A new calculation, Calculation No. PN-331, was issued to address the LPCI
runout mode. This calculation included the system resistance curve, as
well as data and assumptions that are conservative with respect to
calculating the maximum probable runout flow. In addition, GE was con-
tacted to clarify the maximum allowable runout flow for the residual heat
removal (RHR) pumps. This value is 6060 gpm, as stated in GE Letter
No. GSS-4382.

The results of Calculation No. PN-331 indicate runout flows of 6000 gpm
(pump A), 5940 gpm (pump B), and 6000 gpm (pump C). Since none of these
calculated values exceeds the maximum allowed value, Calculation No. 331
has been issued with the conclusion that flow restriction orifices are
not required in any of the three LPCI injection lines. This completes
the corrective action required in response to the deficiency.

Calculation No. 331 has been issued, with confirmation required upon
completion of field testing in the LPCI injection mode, to ensure that
actual flow conditions will not exceed the maximum allowable flow.
Followup to ensure that this confirmation is made will be performed in
accordance with EAP 5.3 and Project Procedure RBP 6.4 requirements for
scheduling, monitoring, and completing calculation confirmations.

Pump calculations for the high-pressure core spray (HPCS), the low-
pressure core spray (LPCS), and the fuel pool cooling pumps were also
reviewed to ensure that conditions similar to those which existed in
Calculation No. PN-268 did not exist in these calculations. The results
of this review indicated that similar discrepancies did not exist and
that these calculations are adequate to support the existing design.
Therefore, no additional calculation reviews are required in response to
this deficiency.

The Lead Power Engineer has issued a memorandum to all River Bend Project
power engineers emphasizing the need to pay close attention to the types
of items ideutified in this deficiency during preparation and checking of
calculations and to require the inclusion of system resistance in future
pump calculations.



SUPPLEMENTAL RESPONSE - IDI DEFICIENCY NOS. D2.3-2 and D2.3-3

The design of the floor drainage system in the crescent area of the
auxiliary building has been modified to add a safety-related level
transmitter to each of the two sumps located in this area in order to
provide flood detection capability for all postulated plant scenarios.

Additional design changes have been made to add piping and valves and to
upgrade the sump pumps to allow the control room operator to isolate the
normal pump discharge path to the radwaste system and to direct the dis-
charge from the pumps in the two crescent area sumps back to the suppres-
sion pool, if necessary, in order to ensure that suppression pool inven-
tory is not unacceptably depleted and that ECCS suction isolatinn valves
are not flooded.

The above design changes are reflected in E&CR Nos. P-13,043A and
P-13,062.

Power Division Technical Procedure PTP 0.3.1 was revised on Decem-
ber 21, 1984, by the issuance  of Power Division Memorandum
PDM(BOS)-T84-4. This change eliminates the requirement for assuming pipe
cracks as post-LOCA passive failures and allows the postulation of pump
and valve seal failures as post-LOCA passive failures instead. This
change is consistent with NUREG-0800 cnd NUREG-0138 and SRP 3.6.1 and
SECY 77-439 which do not require postulating pipe cracks in these lines.
The River Bend Project is assuming a maximum flow rate of 50 gpm from
such postulated pump and valve seal failures. This is considered to be a
conservative assumption well in excess of the realistic leakage that
would occur, especially since only low system pressure will exist in the
post-LOCA environment.

Calculation No. PN-334 is being issued to document the review of flooding
potential for both the ECCS pump cubicles and the crescent area of the
auxiliary building under both normal and post-LOCA plant conditions.
With the addition of the design changes and the limitation of the maximum
post-LOCA leakage rate identified above, the design of both the ECCS pump
cubicles and the crescent area of the auxiliary building is adequate to
prevent flooding of equipment in excess of what is necessary to meet
single failure criteria and to preclude unacceptable loss of suppression
pool water inventory.

GSU is reviewing SWEC Letter No. RBS-10,041 dated January 31, 1985, which
recommends that post-LOCA operating procedures include a requirement for
placing the control room switches for the ECCS pump cubicles and
auxiliary building crescent area sump pumps in the off position in order
to preclude any inadvertent pumping of radioactive water to other plant
areas. This letter also recommends that the procedure require that if a
post-LOCA high sump level alarm is received for the auxiliary building
crescent area, the sump pumps shoulc be started with their discharge
directed to the suppression pool and the sump pump run times should be
logged. Finally, if the frequency of repeated high level alarms warrants
it, the letter recommends the procedure to include directions for isolat=
ing systems one at a time in order to identify the source of leakage.



In the event of a post-LOCA sump high level alarm in one of the ECCS pump
cubicles, the associated ECCS should be isolated, and if necessary, one
of the redundant ECCSs placed in service. GSU will issue appropriate
abnormal operating procedures reflecting these recommendations.

Project Management Memorandum PMM-163, Revision 3, has been issued to
provide additional details regarding the evaluation of post-LOCA passive
failures. In addition, the Lead Power Engineer has issued a memorandum
to all River Bend Project power engineers emphasizing the need for
careful attention to the key items identified in these deficiencies
during the preparation and checking of calculations.
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DEFICIENCY NO. D2.3-6 (Revised)

RESPONSE
Cause

A discrepancy was found in the RHR preoperatioral test procedure con-
cerning the verification of maximum flow rate of the RHR pumps in the
LPCI mode. GE Test Specification No. 22A5296AB required that any
restricting orifice in the injection line be sized correctly to limit the
maximum flow rate, and this requirement was included in the procedure
without verifying the presence of the orifice.

Extent of Condition

This Jiscrepancy is limited to the RHR test procedure, since LPCI and
HPCS do have orifices installed in the injection line. Although the test
procedure calls for sizing an orifice which is not installed, the test
would have adequately verified that the maximum flow limits had not been
exceeded. This discrepancy is an isolated incident, and the reference
to the nonexistent orifice has no effect on the verification of the
maximum flow limit.

Action to Correct Existing Condition

The RHR preoperational test procedure has been revised to delete
the reference to the orifice.

Action to Prevent Recurrence

This error is an isolated incident and is not indicative of a program
problem. The method of drafting a test procedure is to obtain and review
the appropriate GE/SWEC design documents and incorporate this design
information into the draft procedure in the format set up by the Joint
Test Group (JTG). The design documents used ure added to the procedure
as part of Section 2.0. After the draft is complete, the procedure goes
through a number of reviews. The first review is by the Pre-Operational
Test Supervisor, then two rounds by the JTG, and a final review when the
JIG approves the procedure. Prior to the performance of the test, the
test engineer again reviews the design document identified in Sec-
tion 2.0 of the procedure. During this extensive review process, any
design discrepancies between GE and SWEC documents should be identified
and the appropriate information incorporated into the procedure. In the
case of the RHR procedure, the one isolated incident which was identified
is not considered indicative of an overall test program problem.
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DEFICIENCY NO. D2.3-7

RESPONSE
Cause

An incorrect assumption was made as to using barometric pressure reading
recorded at the time of flow testing, then subtracting vapor pressure at
212°F in order to correct the NPSH to 212°F. The assumption was incor-
rect because the barometric pressure at the time of testing may be dif-
ferent than standard conditions, which would then cause some effect on
the NPSH value when the 212°F vapor pressure is subtracted.

Extent of Condition

The same incorrect assumption was used in the HPCS and RHR preoperational
test procedures. The result of the incorrect assumptions is that NPSH
readings could be affected (either positively or negatively) due to baro-
metric pressure being different than the standard. The effect on NPSH
probably would have been slight in either case, since the average baro-
metric pressure is 14.68 psi for the past 9 years.

Action to Correct Existing Condition

The LPCS and HPCS test procedures have been revised to change the NPSH
calculation. The RHR test procedure has been revised to change the NPSH
calculation in the same manner.

There is no action necessary to reference the NPSH to the pump suction
nozzle. The requirement to verify NPSH greater than 5 feet at a refer-
ence location 2 feet above the pump mounting flange has been met by the
procedure. Correcting to an equivalent NPSH at the pump suction nozzle
would be of no added benefit, since the design criteria is specified at
the reference location. This same reference location is used in both the
GE test specification and the GE design specification. The GE lead
system engineer has confirmed that there is no conflict between the
preoperational test specification (22A5296A6, Rev. 1, B5.5.9) and the RHR
process flow diagram (762E425AA, Rev. 4, Note 8). The reference location
is specified because the flow diagram is prepared before the nozzle
center line is known. Standard engineering practice is used to determine
the equivalent NPSH at any other location.

Field test data has been finalized for the LPCS and HPCS pumps and shows
that NPSH available, extrapolated to 212°F, and assuming minimum static
head, is approximately 7.7 ft for the LPCS pump and 8.9 ft for the HPCS
pump . We believe that test data for the RHR pumps will have
approximately the same margin.

Action to Prevent Recurrence

There is no further action required to prevent recurrence, since the
problem is confined to the previously mentioned systems.
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DEFICIENCY NO. D2.7-1 (Revised)

RESPONSE 1
Cause

Timely review of the interim problem report (IPR) was not performed
because the IPR was inadvertently routed to the wrong lead engineer by
the on-project IPR coordinator. This IPR was located, routed to the
correct lead engineer, and responded to during the course of the inspec-
tion.

Extent of Condition

This is an isolated case. The on-project IPR distribution system was
reviewed, and it was determined that all IPRs are being forwarded to the
correct lead engineers, including distribution to multiple lead engineers
when appropriate.

Action to Correct Existing Condition

No additional corrective action is needed relative to the IPR distribu-
tion system.

Action to Prevent Recurrence

No specific action to prevent recurrence is required. The on-project IPR
coordinator is aware of the need to distribute all IPRs to the correct
lead engineers.

RESPONSE 2

We do not concur with the portions of Deficiency No. D2.7-1 which in
essence state that the evaluations performed in response to NRC IE
Information Notice 83-26 were inadequate.

The information in IE Information Notice 83-26 and INPO Significant Event
Report No. 16-83 (both of which were included in SWEC Interim Problem
Report No. 50978) contained several significant items.

1. For all the events reported, none indicated that the ability to
maintain the reactor in a safe condition was ever compromised.

2. Two of the plants were able to initiate a normal cooldown,
indicating that steam leakage was not severe.

3. None of the plants indicated damage to other equipment as a
result of the steam leakage.

4. All the problems were associated with failure to achieve tight
shutoff; thus there was no iadication that the vacuum breaking
function was ever jeopardized.
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L Where specific information was provided, it pointed to problems
associated with hinge pin size and materials and bearing
materials.

Had any of the reported events indicated a more severe failure (e.g.,
other equipment damaged, vacuum breaking capability compromised, safe
shutdown capability compromised), a more indepth evaluation would have
been performed. However, since this was not the case, SWEC and GSU
proceeded to evaluate the applicability of the defined hinge pin and
bearing problems.

Both General Precision Engineering (GPE) and Anderson Greenwood valves,
which had experienced problems, were evaluated.

The 10-in., 300-psi GPE valves were modified to increase the hinge pin
diameter from 5/16 in. to 1/2 in., and both the hinge pin and bearing
materials were changed to a harder material (e.g., 416 stainless steel
bearing material).

Both 6-in. and 8-in., 300-psi Anderson Greenwood valves with 7/16-in.
diameter hinge pins were modified to replace the hinge pins and bearings
with A654 (630 stainless steel) pins and bearings.

For the three modifications identified above, the respective utilities
which implemented the modifications reported that no subsequent failures
were experienced.

Although no operating experience yet exists for such application of the
10-in., 300-psi Anderson Greenwood valve, this valve uses a 9/16-in.
diameter hinge pin and A654 hinge pin and bearing material.

Since the 10-in., 600-psi Velan valves used at River Bend contain 3/4-in.
diameter hinge pins, use A654 as the hinge pin material, and have
stellite bearings, we believe that these valves are equal to, if not
better than, the modified Anderson Greenwood and GPE valves, which have
operated successfully.

We believe that the actions taken to arrive at this conclusion consti-
tuted an adequate response to IE Information Notice 83-26.

NOTE: The Velan vacuum breakers are designed, analyzed,
fabricated, and installed to the requirements of ASME III
and will be subjected to the inservice inspection (ISI)
requirements of ASME XI. Specifically, GSU's pump and
valve ISI program which was submitted to the NRC in Nov-
ember 1984, indicated an ISI requirement for these check
valves on pages 110 to 114. These 32 valves are required
to be exercised whenever the plant is in cold shutdown.
In addition, a requirement is included to test the set-
points of four valves during each refueling outage.



SUPPLEMENTAL RESPONSE - D3.3-1

CAUSE

Engineering was aware at the time it incorporated the ball joint
rotational installation tolerance into the piping erection specification,
that other piping installation tolerances were reflected in a Field
Quality Control (FQC) inspection plan. Engineering mistakenly assumed
that an additional piping installation tolerance (i.e., the ball joint
rotational tolerance) would be automatically incorporated by FQC into its
inspection plan and therefore did not formally instruct FQC to do so.

EXTENT

Suitable piping installation tolerances were already incorporated into
the piping erection specification (Specification No. 228.160) and the
associated FQC inspection plan. Both general and unique installation
tolerances for equipment were already identified in the mechanical
equipment erection specifications (Specification Nos. 229.150 and
229.160) and, where appropriate, into the applicable FQC inspection
plans. The extent is therefore limited to the ball joint rotational
tolerance.

CORRECTIVE ACTION

E&DCR No. P-13,050 was issued on November 20, 1984, to add a requirement
to the Inspection section of the piping erection specification to verify
that the ball joint rotational installation tolerance was satisfied.
This constitutes formal direction by Engineering to FQC. Change C to FQC
Inspection Plan No. R1228312F0507 was then issued to incorporate this
inspection requirement.

PREVENTIVE ACTION

Since this event is limited to a single case, no specific action to
prevent recurrence is necessary.




SUPPLEMENTAL RESPONSE TO NRC IDI FINDING D3.4-4

A study on the effect of including supplemental structural steel in
SWEC's pipe support stiffness model pertaining to snubbers has been
completed. The flexibility of the supplemental steel was not considered
in previous analyses because its impact was considered to be negligible.
The present study supports this view.

The study was a two-phase investigation. In the first phase, the stiff-
ness of the pipe support, including supplemental steel, was calculated
for all the PSA-35, PSA-10, and PSA-3 snubbers. The resulting
stiffnesses were then compared to the values used in the pipe stress
analysis. These results are tabulated in Attachment 1. A review of
Attachment 1 indicated that most of the new stiffness values were close
to the original values used in the pipe stress analysis. However, in one
case, the combined stiffness was 53 percent of the original stiffness.
To further investigate the significance of this reduction in stiffness,
the frequency analysis of the piping model (AX-108Y) was rerun, incor-
porating the reduced stiffness value, for the second phase of the inves-
tigation. The changes in modal frequencies are tabulated in Attachment 2
for the first ten modes.

The study shows that including the supplemental steel in the  "ne support
model had a minor impact on the pipe stress analysis. The la. ~ change
in the modal frequency is 5.3 percent, which is more than accounted for
by the %15-percent peak spreading of the amplified response spectra.
Furthermore, this magnitude of frequency change occurs for only one of
the first ten modes which would tend to further dilute the impact.

Additionally, Pacific Scientific Co., the supplier of snubbers on the RBS
project, confirmed that the snubber functioning will not be impaired
unless there is a significant deflection of the supporting structure
before the frictional force (1 to 2 percent of rated snubber capacity) is
overcome to engage the snubber. In the example support analyzed in the
second phase, the deflection of the support system subjected to 2 percent
of the snubber capacity, is 0.0036 in. This is negligible compared to
the inherent tolerances in the snubber hardware. Thus, there is no
effect on prope: functioning of the snubbers.

We therefore conclude that the methods used by SWEC to account for pipe
support stiffness in pipe stress analyses are adequate.




ATTACHMENT 1

Stiffness Stiffness

Original Including Used in

Calculated Supplement-  Stress

Stiffness al Steel Analysis
Support (1b/in.) (1b/in.) (1b/in.) Ratio
BZ No. A B C B/C
3AA 4.6E5 4.65E5 5.25E5 0.89
3AX 6.54E4 6.4E4 5.63E4 1.14
3BE 6.3E4 6.26E4 5.63E4 3.1}
3BR 6.8E4 6.8E4 5.63E4 1.21
3BU 5.75E4 5.37E4 5.63E4 0.95
3CA 2.09E5 1.95E5 1.8E5 1.08
17GK 6.46E5 6.35E5 5.25E5 1.21
17GM 5.45E5 4.72E5 5.25E5 0.90
17JW 4.82E5 3.51E5 5.25E5 0.67
27F 2.15E5 6.3E4 5.63E4 1.12
27PK 6.55E4 6.51E4 5.63E4 1.16
71AD 7.4E4 5.63E4 1.31
71AP 7.4E4 5.63E4 1.3
71DD 1.84E5 1.8E5 1.02
71GX 1.7E5 1.67E5 1.8ES 0.93
71TK 4.13E5 6.05E4 5.63E4 1.07
71UB 2.1E5 1.94LE5 1.8E5 1.08
71VY 2.09ES5 1.8%£5 1.8E5 1.05
74BG 6.33E4 6.08E4 5.63E4 1.08
74CK 6.49E4 6.1E4 5.63E4 1.08
76BF 5.93E4 5.56E4 5.63E4 0.99
78AP 4.7E4 1.3605 1.8E5 0.76
83CB 6.61E4 5.63E4 1.17
108UV 4.24E5 2.76E5 5.25E5 0.53
770DW 6.95E4 7.11E4 5.63E4 1.26



ATTACHMENT 2

EFFECT OF SNUBBER STIFFNESS REDUCTION (AX-108Y-NP272SX)

0ld New Percent

Mode No. Frequency Frequency Change
1 7.550 7.147 5.34
2 8.714 8.714 0.00
3 9.106 8.953 1.68
4 9.739 9.709 0.30
5 9.935 9.935 0.00
6 10.310 10.295 0.15
7 10.528 10.527 0.01
8 11.437 11.437 0.00
9 11.665 11.654 0.09
10 12.160 12.125 0.29



SUPPLEMENTAL RESPONSE - IDI DEFICIENCY NO. D3.6-2

Twenty additional vendor documents were reviewed for conformance to their
associated specification requirements. In all cases, the documents sat-
isfactorily agreed with their respective specifications. Therefore, no
further review of vendor documents is required. The list of documents
reviewed is included as A_tachment 1.

The vendor documents associated with the ball joints have been rereviewed
and appropriately reconciled with Specification No. 228 150. An addi-
tional explanation is provided in Attachment 2.

The Lead Power Engineer has issued a memorandum to all River Bend Project
power engineers emphasizing the need to provide suitable backup documen-
tation whenever a specification requirement deviation is allowed and to
promptly issue an appropriate change to the specification to ens ire com-
patibility between the specification and other associated documents.

We believe that the ball joints are suitable for their intended use and
that no further action is required at this time to demonstrate such
suitability. This conclusion was reached after reevaluation of the
submitted vendor data, additional discussions with the vendor, and after
discussions with other knowledgeable industry personnel, including GE
personnel.

We have completed evaluating the three methods identified in our
original response to this deficiency for possibly providing additional
assurance that higher breakaway figures either would not occur or could
be tolerated and have concluded that:

a. Since breakaway torque tests were already performed by the
vendor, nothing significant would be gained by repeating these
tests. Also, such tests would not reveal the effects, if any,
of aging on breakaway torque.

b. Redoing the stress analysis using higher breakway torques would
not be definitive. Even though some margin does in fact exist
in the present design, without an accepted regulatory or
industry standard to define the acceptability of the demon-
strated margin, acceptability of pipe stress analysis alone
would remain a matter of individual judgment. In addition, we
have been advised that the vendor's tests revealed breakaway
torques of approximately one-half the 6500 ft-lb value, which
introduces an additional safety factor of 2 into the design, in
addition to other existing margin.

€. Performance of a periodic test of selected ball joints was
rejected because:

1. An in-situ test cannot be performed with a high steam
pressure applied, and performance of a test without
applied steam pressure eliminates one of the variables
affecting breakway torque.



- Removal of joints for testing would not likely be conclu-
sive, since the physical effects of removing and trans-
porting the joint to a remote test location would tend to
exercise the joint. This could relieve the conditions
#hich could have accumulated in a manner that might have
otherwise caused the breakaway torque to increase.

Despite the fact that at present no regulatory requirements or industry
standards exist which specifically address ball joint performance, we
believe that the actions taken to date throughout the industry do
demonstrate that the ball joints are suitable for their intended applica-
tion in the main steam safety relief valve discharge lines.

In addition, we believe that the probability of aging causing significant
increases in breakaway torque is extremely low. Breakaway torque is
affected by the normal force and the coefficient of friction between the
ball and gasket.

The normal force is affected by the steam pressure inside the ball, and
by the bolt torque on the gasket retaining flange. The peak pressure is
fixed over the plant life. The bolt torque is also fixed. The only
variable is the gasket itself. Due to the low frequency of ball joint
exposure to flow and the inherent design of the ball joint, it is
unlikely that any appreciable deposition of corrosion products would
occur between the ball and the gasket. The gasket has been shown to be
suitable for approximately 34 years. Gasket aging is not considered to
be a source of increased friction.



ATTACHMENT 1

LIST OF VENDOR DOCUMENTS REVIEWED IN RESPONSE TO
IDI DEFICIENCY NO. D3.6-2

Specification No. 216.210 - Control Building Centrifugal Liquid Chillers

6216.210-085-001A

6216.210-085-003A
6216.210-085-003B
6216.210-085-003C
6216.210-085-003D
6216.210-085-003E

Specification No.

Nuclear Environmental Qualification Program

Nuclear Environmental Qualification Report -
Carrier Air Conditioning Corporation

223.311 - Fuel Pool Cooling Pumps

4223.311-021-001C
6223.311-021-008A

6223.311-021-009B
6223.311-021-010A

7223.311-021-004A
7223.311-021-005A

Specification No.

Nuclear Power Motor - System Type Test Report
Pump Motor Routine Test Report

Pump Motor Performance Test Report

Performance Test Curve - Pump 1A

Performance Test Curve - Pump 1B

228.212 - Motor-Operated Carbon Steel Valves 2 1/2 Inch

and Larger

6228.212-047-068A
6228.212-047-068B
6228.212-047-068C
6228.212-047-068D

Specification No.

Actuator Qualification Report for IEEE 382,
323, and 344

232.920 - Standby Service Water Pumps

6232.920-257-005A
6232.920-257-008A
6232.920-257-009A

Specification No.

Qualification for Class 1E Motors
Pump 2A Performance Test Data

Pump 2C Performance Test Data

237.150 - Diesel Generator Fuel Oil Transfer Pumps

6237.150-168-001A
6237.150-168-0018
6237.150-168-001C

7237.150-168-001A

Qualification of Class 1E Motors

Pump Performance Data




Specification No. 237.160 - Miscellaneous Horizontal Centrifugal Pumps

6237.
6237.
6237.
6237.
6237.
6237.
6237.

6237.

6237.

160-108-001A
160-108-001B
160-108-001C
160-108-001D
160-108-001E
160-108-001F
160-108-001G

160~108-010A

160-108-039A

IEEE Qualification of Class IE Motors

Chilled Water Pump PlA Performance Test Curve

Circulating Water Pump 1SWP*P3D Performance
Test Curve



ATTACHMENT 2

DETAILS OF REREVIEW OF BALL JOINT VENDOR DOCUMENTS
IN RESPONSE TO IDI DEFICIENCY NO. D3.6-2

Low-Pressure Leakage Test Report

Aeroquip Report No. 40764-2 has been reentered into the SWEC vendor
document system under SWEC File No. 6228.150-084-006B with an explanation
that this document is acceptable because it exceeds the specification
requirements. No change to the specification is required.

Radiation Life Test

Aeroquip Report No. 40764-2 has been reentered into the SWEC vendor
document .ystem under SWEC File No. 6228.150-084-006B with an explanation
that radiation life test data are superseded by Aeroquip Report
No. 122021.

Aeroquip Report No. 122021 has been reentered into the SWEC vendor
document system under SWEC File No. 6228.150-084-005B with an explanation
that the gasket material has been qualified by SWEC, based on available
industry data, for an approximate 34 year life. This is considered to be
an acceptable replacement frequency. The results of all such evaluations
performed by SWEC on materials such as the ball joint gaskets are
reported to GSU for input into GSU's program for replacing components
which are approaching the end of their qualified life.

In addition, due to their physical location, it is unlikely that the ball
joints would undergo significant neutron irradiation, and a good poten-
tial exists for extending the qualified life of the gaskets based on
actual operational radiation exposure.

The vendor has confirmed by telephone that the lubricant is used only to
facilitate gasket installation. SWEC has evaluated this lubricant and
has found that its use in the application is acceptable for the radio-
logical environment that the ball joints will experience.

A one-time-only deviation to the specification to accept the existing
ball joints radiological qualification has been documented by issuance of
E&DCR No. P-13,070.

Endurance Life Cycle

Aeroquip Report No. 40764-2 has been reentered into the SWEC vendor
document system under SWEC File No. 6228.150-084-006B with an explanation
that the endurance life cycle test information does not satisfy the
stated specification requirements, although it does demonstrate that the
ball joints can undergo some cyclic movements without any apparent
adverse effects.




The vendor has advised by telephone that any additional torque required
to overcome gasket adhesion on a 10-inch ball joint would be insignifi-
cant, but that no test data exist to verify this.

A one-time-only deviation to the specification to accept the existing
ball joints without the specified endurance life cycle qualification has
been documented by issuance of E&DCR No. P-13,070. This is considered
acceptable, since even if the specification requirements had been com-
pletely satisfied, the effects, if any, of aging on breakaway torque
would not have been revealed.

Vibration Test

A review of the system stress analysis indicates that the ball joints
will not be subjected to vibratory motion due to either fluid flow or
hydrodynamic loads. The requirement for vibration testing has been
deleted from the specification by the issuance of E&DICR No. P-13,070.

Shock Test

Aeroquip Report No. 40764-2 has been reentered into the SWEC vendor
document system under SWEC File No. 6228.150-064-006B with an explanation
that the impulse cycling test, Aeroquip Report Nos. 101 and 116C (SWEC
File No. 6228.150-084-010A), shall apply for the shock test required by
the specification. Although Aeroquip Report Nos. 101 and 116C do not
fully comply with the specification, they are considered to be a
reasonably close substitute. Again, even if the specification require-
ments had been complied with completely, this test would not have
identified the effects, if any, of aging on the breakaway torque. A
one~time-only deviation of the specification to accept this report has
been documented by issuance of E&DCR No. P-13,070,

Temperature Cycling Tests

Aeroquip Report Nos. 101 and 116E have been entered into the SWEC vendor
document system under SWEC File No. 6228.150-084~006C with an explanation
that the tests do not fully satisfy the specification requirements.

However, the tests which were conducted are very close to the specified
requirements, and a one~time deviation to the specification has been
documented by the issuance of E&CR No. P-13,070.

Other

The apparent confusion created by References 8, 9, and 10, as listed in
Deficiency No. D3.6-2, was resolved when ES&DCR No. P-12,830 was issued.
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DEFICIENCY NO. D6.4-1

RESPONSE

As explained below, we do not concur that the cited condition constitutes
a deficiency. However, a modification which will further improve the
system is being made to the standby service water system supply to pro-
vide HPCS independence as described under the Summary Section below.

We concur that in order for the high-pressure core spray (HPCS) system to
be operable, either the Division I or Division II standby service water
(SSW) system supply and return to the HPCS diesel generator and HPCS
pumproom unit cooler must also be available. However, as noted in
Observation D6.4-1, "...the present River Bend design satisfies existing
industry standards and NRC regulatory requirements with regard to the
single failure criterion and a miaimum redundancy of two independent core
cooling systems."

Keeping in mind the current requirements for single failure, the River
Bend Station design is considered more reliable overall in that there are
now fewer total Division III (i.e., HPCS) components which can poten-
tially fail and render the HPCS inoperable.

FSAR

The FSAR statement that "...the high pressure core spray diesel generator
is operable as an isolated system independent of electrical connection to
any other system" is correct. It simply means that Division III elec-
trical power is not provided to any Division I or Il loads, and con-
versely, no Division I or II electrical power is supplied to any Divi-
sion [II loads. Since the FSAR sections that define the mechanical por-
tions of HPCS and SSW clearly identify the interface between these two
systems, the FSAR is considered adequate as is.

MOVs

The MOVs associated with the SSW supply and return are intended to be
left open at all times to ensure availability of cooling water from
either SSW division in the event of an accident, while minimizing the
number of devices which must change state in response to such an event.
Use of the LOCA signal to automatically open these valves was not
included in the design because:

1. The LOCA signal locks in, and depending upon actual plant con-
ditions, considerable time may elapse before the control room
operator can safely reset the LOCA signal.

2. During this period, if a pipe crack were to occur, the control
room operator would be unable to close the MOVs to isolate the
cracked pipe.

Therefore, not providing a LOCA-based automatic opening signal is in com=
pliance with General Design Criterion 20. Plant accessibility may be
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severely restricted following a LOCA due to radiation levels; therefore,
racking out of breakers and local locks at the MOVs was not employed.
Overriding these devices in the event of pipe crack might not be reason-
ably achievable.

Inadvertent closure of one or all four MOVs would constitute a single
failure induced by operator error; under such a condition, it is not re-
quired under single failure criteria that either the Division I or II
electrical systems be postulated to fail concurrently.

Thus, upon careful comparison with the existing industry scandard and NRC
requirements, the River Bend Station design in this regard is equally, if
not more, reliable.

Summary

GSU Letter Nos. RBS-19,576 dated November 29, 1984, and RBG-20,086 dated
February 6, 1985, transmitted to the NRC draft FSAR changes committing
to the following features. One 50-percen® standby service water pump
(1SWP*P2C), its discharge valve (1SWP*MOV40C), and pumproom cooling fan
(1HVY*FN1C) are being switched over from the Division I power supply to
the Division III (HPCS) diesel generator power supply. In addition, the
HPCS cooling system bypass inoperative alarm logic is being modified to
include standby service water supply return valves (to HPCS) '"not fully
open" positions and/or standby service water pump (1SWP*P2C) inoperative
status. As noted in these letters, these changes will be incorporated in
a future FSAR amendment.

Since the mechanical system integrity of Divisions I and II remains
intact with the above modification, the requirement for independence of
the HPCS cooling system is satisfied while retaining the higher relia-
bility of the existing design as described under RESPONSE above.
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DEFICIENCY NO. D6.6~-1

RESPONSE

Inconsistencies noted in this finding do not constitute deficiencies in
the design process. The policy implemented for the establishment of
instrument setpoints is a controlled, technically acceptable process.

The policy for dissemination of safety-related instrument setpoints is
clearly stated in SWEC Control Systems Division Memorandum CSDM 81/3-0,
as follows:

The issued setpoint calculation sheets will serve as the official
source document for authorized instrument settings.

Similar rules for nonsafety-related setpoints are established by SWEC
CSDM 82/11-0. In addition, this policy has been reinforced in other
internal memoranda or Controls Group guidelines indicating that setpoints
given on documents other than the setpoint calculation are for informa-
tion only and are not to be considered official setpoint values. The
actual calibration of instruments is based on the information contained
in loop calibration reports issued to the testing organization and to the
Client, and the only official source for preparation of these documents
is the issued setpoint calculation.

Many of the related documents which include approximate setpoint infor-
mation were prepared early in the life of the project, prior to the
completion of formal setpoint calculations. In those cases, it was
necessary to establish a target setpoint so that design and procurement
could proceed. The actual setpoint could not be accurately calculated at
that time, since the instrument had not been selected and the design
process had not been c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>