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This inspection was conducted to address specific items contained in a
November 27, 1992, Part 21 report, and to support the NRC spent fuel pool
{SFP) Task Action Plan efforts. The following items were clarified:

Preoperational test data {Section 2.3) and the inservice testing
program (Sections 2.1 and 2.2) for residual heat removal and
emergency service water components that support SFP cooling.
Noncited violations were identified concerning the inclusion of
manual valves on both units {for emergency service water) in the
ASNE Section XI Inservice Test Program, and the transmittal of
inaccurate information to the NRC, regarding two Unit 1 emergency
service water system makeup valves;

Reportability aspects of SFP cooling system issues (Section 2.4);

NSAG recommendations to upgrade SFP level instrumentation;

Certain safety evaluations; and

PP&L's modification process, as related to proposed SFP cooling
system changes.

In-office reviews of some aspects of the above items were also conducted,
including the 1988 load shed procedure change (Section 2.5).
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DETAILS

1.0 BACKGROUND

On November 27, 1992, two contract engineers who had worked for Pennsylvania
Power and Light {PP8L) Company filed a report under 10 CFR Part 21, asserting
that the design of the spent fuel pool (SFP) cooling system of Units 1 and 2
at the Susquehanna Steam Electric Station (SSES) failed to meet regulatory
requirements. The report, which was supplemented by numerous additional
letters, stated that a loss of cooling accident (LOCA) could create an
inability to adequately cool the SFP. The loss of SFP cooling was assumed to
result from piping failure in the SFP cooling, or service water system cooling
the SFP heat exchangers caused by the LOCA-induced hydrodynamic effects, or
from a long-term loss of offsite power coincident with the LOCA. The effects
of the LOCA were assumed to prevent necessary access to the reactor building
for restoration of a method of SFP decay heat removal. Subsequent boiling of
the SFP is assumed to cause failure of equipment necessary for accident
mitigation, due to the environmental conditions caused by SFP boiling within
the reactor building, resulting in unacceptable offsite dose consequences.

In response to these concerns, various written correspondence and meetings
have occurred among the Part 21 report authors, 'PP&L, and the NRC. PP&L
submitted a voluntary report of SFP cooling system deficiencies in LER 92-016,
and has made other information submittals to the NRC. The NRC has had several
public meetings with PP&L and the two authors of the Part 21 report since it
was issued with the most recent meeting being held on October 24, 1994, in
Allentown. In early 1993, the NRC initiated a preliminary assessment of the
specific scenario postulated by the Part 21 report authors in response to
their concerns and determined the scenario to be of low safety significance
based on the low probability of the necessary concurrent contributing events.

The NRC's subsequent review has not changed that initial assessment of safety
significance. However, as a result of information presented and discussions
at a public meeting with the Part 21 report authors on October 1, 1993, the
NRC concluded that the initial review had been too narrowly focused.
Consequently, the NRC staff expanded the scope of the review. Also in
October 1993, the NRC issued Information Notice 93-83 to all licensees
regarding these concerns, and completed a Spent Fuel Pool Task Action Plan to
identify and systematically resolve SFP cooling issues. The plan targeted
resolution of plant-specific issues for SSES, and outlined steps needed to
evaluate the generic impact of the issues raised in the Part 21 report.

2.0 FINDINGS

2.1 Testing of Manual Emergency Service Water (ESW) System Valves

Each Unit at Susquehanna is required to provide a safety-related source of
water from the ESW system for makeup to the SFP. This requirement is
described in Section 9.2.5 of the SSES final safety analysis report. The
subsystem implementing this part of the ESW system design contains two-inch
piping with three normally-closed manual valves installed in series. This
piping arrangement comes off each of the A and B ESW loops and discharges to
the SFP via 8-inch piping. This arrangement is shown schematically in
Figure l.
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While at PPEL's engineering offices during the first week of this inspection,
the inspector requested details concerning the licensee's periodic testing
practices for assuring the operational readiness for the ESW manual'valves.
At the preliminary exit meeting on June 24, 1994, the licensee stated that
these manual valves had not originally been included in the Susquehanna
inservice testing (IST) program under American Society of Mechanical Engineers
(ASME), Section XI, and as required by 10 CFR 50.55(a). However, the licensee
further indicated that the valves had been cycled every 3 years, except for
one valve in each ESW subsystem that may not have been tested since initial
plant startup. The licensee stated that this information was preliminary.
The inspector indicated that this issue would be further reviewed during a
followup visit in approximately one month.

At the start of the followup inspection on July 26, 1994, PP&L licensing
personnel provided the inspector an informal, five-page document which
explained the licensee's testing plan for the ESM manual valves. Host of the
information included in the testing plan had been provided by site personnel
familiar with testing activities with whom the inspector planned to visit
later in the week. This document was provided in response to the inspector's
previous requests for such information. The testing plan document indicated
that periodic exercising of the manual valves in the ESW SFP makeup lines had
been accomplished at a frequency of at least once each three or four years
during the Code period, in the course of performing the SFP cooling system and
the ESW system pressure tests. It also included the licensee's rationale for
exercising these manual valves as part of the SFP and ESW system pressure
tests, and not including and testing them as part of the Susquehanna IST
program. The licensee indicated that ESW Manual Valve 253091B in Unit 2 was
the only valve in the group that had ever required any maintenance, and this
involved repacking the valve stem.

Test Records

During the review of the above information at the site on July 27
and 28, 1994, the inspector observed certain discrepancies in the licensee's
ESM manual valve testing plan document. Based upon a sample of the ESW system
pressure test records, and followup discussions with the cognizant test and

'system engineering personnel, the inspector concluded the following:

For Unit 1, Valves 153500, 153501, 153091A, and 153091B had been
exercised successfully on April 12, 1992, and in June 1989. However,
Valves 153090A and B had not been exercised successfully since
December 22, 1987. The licensee indicated that they had inadvertently
omitted the testing of these two valves, and they planned to exercise
them within the next two weeks. Although this omission was a concern,
the inspector considered the issue to be of minor safety significance in
light of the low pressure and temperature service conditions for the
valves, and the good material conditions of the valves as viewed by the
inspector during a plant walkdown with licensee personnel on
July 27, 1994. The licensee successfully exercised these valves the
next day.
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2. For Unit 2, Valves 253500, 253501, 253091A, and 2530918 had been
exercised successfully on April 28, 1994, and in April 1991. Also,
Valves 253090A and 253090B had been successfully exercised on
Hay 27, 1994. However, these two valves had not been exercised since
initial plant startup due to the use of a'rior revision of Test
Procedure SE-235-301, "Fuel Pool Cooling Functional Leak Test," which
did not require operation of these valves. This determination was not
clear in the licensee's ESW manual valve testing plan document.

It was apparent to the inspector that these discrepancies in the licensee's
ESW manual valve testing plan document became evident only as the licensee
obtained more detailed documentation in response to sample test procedure
records requested by the inspector. The inspector subsequently learned that
the site testing personnel had relied on a computerized work activity tracking
system concerning the completion of the ESW and SFP cooling system pressure
tests. The testing personnel relied upon information included in the ES'W

manual valve testing plan document, rather than 'relying on data from the
actual test procedures performed.

PP&L ette A-4012

In addition to these noted discrepancies, the inspector discussed the need to
clarify certain information sent to the NRC and contained in PP&L Letter PLA-
4012, dated August 16, 1993, titled, "Information on Spent Fuel Pool Cooling."
Specifically, on Page 16 of the attachment to this letter, a statement was
made that "Procedures will be implemented to test the ESW (as part of ISI
program testing on two-year intervals) makeup valves. Procedures are issued
for Unit 1 (and implemented), and procedures for Unit 2 will be developed and
are planned to be performed by the end of the year." This statement could
imply that the ESW manual valves for Unit 1 had been exercised by implementing
the associated procedures within the prior two years (i.e., 1991-1993).
However, the inspector noted that Valves 153090A and B had not been exercised
since December 22, 1987. As agreed to during an exit meeting on
July 29, 1994, PP&L submitted to the NRC their letter, PLA-4186, dated
August 8, 1994, which provided a current status of testing the ESW manual
valves for SFP makeup, and clarified their intention regarding this testing as
previously stated in the PP&L letter, PLA-4012, dated August 16, 1993. In the
PLA-4186 submittal, PP&L also committed to add ESW system manual Valves
153090A&B, 153091A&B, 153500, 153501, 253090A&B, 253091A&B, 253500, and 253501
to the Susquehanna IST program, and to test them on a refueling cycle
frequency.

IST Pro ram Re uirements

The inspector discussed the need for a testing program that assures the
operational readiness of saFety-related manual valves, particularly those
valves that must change position to perform their safety function. The
licensee indicated that a review of this requirement had been conducted
recently by cognizant IST program personnel, in conjunction with system
engineers, prior to the June 1994 submittal to the NRC of the second 10-year
Susquehanna IST program for pumps and valves. In light of this relatively
recent review, the licensee considered that the omission of testing Valves
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153090 A and B was an isolated occurrence. The inspector acknowledged that
this appeared to be reasonable. Furthermore, to assure firm control of other
required component testing, the Vice President of Engineering indicated that
PP&L intended to undertake a longer term effort .to review their current
testing practices for safety-related components. The licensee expects to
complete this effort by the next refueling outage. The inspector considered
this intended effort to be reasonable.

The inspector classified this issue as an unresolved item at an exit meeting
on July 29, 1994, pending further discussion with NRC management regarding:
{1) the overall significance of not testing Valves 153090 A and B, as
required; and (2) the question of what program should control the testing of
manual valves {in general) used for makeup to the spent fuel pool. The
inspector considered the omission of the six ESW manual valves on each unit to
be a violation of 10 CFR 50.55(a) and ASME Section XI, Article IWV, since
these normally closed ASME Code Class 3 valves may be required to be opened to
maintain an acceptable spent fuel pool water level for general area radiation
shielding, and to satisfy offsite radonuclide release analysis assumptions
following design basis events that incapacitate the normal makeup water
sources. The inspector noted that NUREG-1482, "Guidelines for IST at Nuclear
Plants," Paragraph 4.4.6, Manual Valves, states:

To comply with the Code, exercising requirements for a manual valve must
be in accord with applicable IST requirements of IWV or OM-10 if the
manual valve is credited in the safety analysis for being capable of
being repositioned to shut down the plant, to maintain the plant in a
safe shutdown condition, or to mitigate the consequences of an accident.

Also, regarding what is meant by "consequences of an accident," the
staff has cautioned licensees that though most accidents of concern to
IST are contained in Chapter 14 of the FSAR, "there ma be other
acc'dent anal ses in the FSAR that need to be considered." (p. A-62,
guestion 104, Minutes on Public Meetings on Generic Letter 89-04, dated
October 25, 1989.

The question concerning IST was subsequently resolved since PP&L (in letter
PLA 4186, dated August 8, 1994) committed to include the valves in question in
the Susquehanna IST program. The licensee determined that exercising the
valves every quarter is impractical and documented a justification {RJ21) to
defer testing to once per refueling cycle. The inspector considered this to
be acceptable on the basis that testing these valves once per refueling cycle
provides an acceptable level of quality and safety, especially in light of
their low pressure and temperature service conditions.

Conclusions

Based on further review regarding the overall significance of not testing
Valves 153090 A and B, the NRC further evaluated the two instances of
inaccurate information that occurred. The first instance involved the
inaccurate information provided to the inspector on July 26, 1994, in the
five-page, informal ESW manual valve testing plan document. The second
instance involved the inaccurate statement in the docketed, formal letter of



August 16, 1993, from PPEL to the NRC. The NRC concluded that this issue was
not indicative of a process problem at PP&L regarding the transmittal of such
information, since other similar examples of inaccurate information were not
apparent. The NRC considered the issue to be an administrative error due to
the lack of attention to detail. PP8L took prompt corrective action to
exercise the ESW 153090A and 153090B valves when it became known that they had
not been cycled since December 1987.

The licensee promptly clarified (on the docket on August 8, 1994) the current
status and intentions regarding the testing of the ESW manual valves used for
SFP makeup. The inspector also noted that PPKL had performed a (}A
surveillance in August 1994 regarding commitments made to the NRC related to
SFP cooling concerns. No significant problems were found. The licensee
concluded that actions committed to had been implemented, or were scheduled to
be implemented, and were being tracked properly in the licensee's tracking
system. Although the NRC still considered that this issue of not exercising
the two Unit 1 ESW manual valves was noteworthy, it was considered not
significant since there were no safety consequences. The inspector considered
that the licensee's corrective actions and other conditions, regarding not
including the valves in an IST program and the inaccurate information related
to past testing, met the provisions outlined in Section IV of the NRC
Enforcement Policy for noncited violations. Accordingly, these issues were
considered to be noncited violations.

2.2 Testing for the Nanual Valves Used for Aligning the RHR Spent Fuel Pool
(SFP) Cooling Assist Node

If the normal SFP cooling system is not available and plant operating
conditions permit, portions of the residual heat removal (RHR) system are
available for cooling the SFP by operating the RHR system in the SFP cooling
assist mode. Two normally-closed manual valves (51060 and 51070 in each unit)
in the RHR system are operated to provide the correct system alignment for
this mode of operation. In PP8L Letter PLA-4012, dated August 16, 1993, the
licensee agreed to exercise these manual valves by developing and implementing
certain procedures during the next outages for Units 1 and 2. The inspector
verified that these procedures had been developed and implemented by reviewing
Unit 1 Procedures TP-149-046, "RHR from FPC Suction Valve 151060 Stroke;"
TP-149-047, "RHR Supply to FPC Valve 151070 Stroke;" and by discussing recent
testing experience with site personnel. The inspector determined the
following:

These valves were satisfactorily exercised during the past Unit 1 and 2
refueling outages (RFO), even though they had not been exercised
previously. The licensee stated that the valves would be tested at each
RFO;

These valves were not, and never had been, included in the IST program.
The valves were last exercised most likely during initial plant startup.



Subsequent to these determinations, and, as stated in PP&L Letter PLA-4186,
dated August 8, 1994, the licensee committed to add these manual RHR valves to
the Susquehanna IST program and to test them at each RFO. The licensee
determined that exercising the valves every quarter is impractical and
documented a justification (RJ21) to defer testing to once per refueling
cycle. The inspector considered this to be acceptable on the basis that
testing these valves once per refueling cycle provides an acceptable level of
quality and safety, especially in light of their low pressure and temperature
service conditions.

2.3 Preoperational Test Data for Initial Acceptance of the RHR SFP Cooling
Assist Node

Attachment 16 of the Part 21 report, submitted to the NRC on
November 27, 1992, was internal PP&L Memo PLI-72367, dated September 9, 1992,
from the manager of the Nuclear Safety Assessment Group (NSAG) to the manager
of Nuclear Plant Engineering regarding SFP cooling system concerns. The NSAG

manager noted some concerns on Page 9 regarding the RHR SFP cooling assist
mode and stated, in part, that, "at SSES, the RHR system has never been fully
tested in the fuel pool cooling assist mode. During the test program, flow
was established at about 2000 gpm. Higher flows were not attained because the
skimmer surge tank kept running dry." The NRC issued a request for additional
information (RAI) to PP&L on October 20, 1993, regarding these concerns. PP&L
responded to the RAI in their letter, PLA-4044, dated November 3, 1993, and
stated, in part, that "discussions with (past and present) NSAG personnel
indicate that the statements in the letter were based on the recollection of
an individual involved in the RHR test program rather actual test records. In
writing the letter of September 9, 1992, the NSAG manager misinterpreted the
individual and assumed he was referring to the preoperational test. The
indi'vidual was actually referring to the flush of the SFP cooling system using
RHR in the SFP cooling mode, where a maximum flow of about 2000 gpm was
attained without running the skimmer surge tank dry." The inspector verified
this clarification information as a result of discussions with PP&L
engineering and licensing personnel. The NSAG manager had documented this
misinterpretation of testing information in an internal memo, dated
October 15, 1993. This memo served as a basis fo} this aspect of the PP&L
letter (PLA-4044, dated November 3, 1993) to the NRC, responding to the RAI.

In their letter, PLA-4044, dated November 3, 1993, PP&L had also stated that
preoperational tests of the RHR system in the SFP cooling mode had been
performed for Units 1 and 2, which demonstrated that each unit was capable of
achieving a flow of 5700 gpm in the RHR SFP cooling assist mode. The
inspector verified this information by reviewing the test records for these
preoperational tests, and confirming that satisfactory tests had been
performed for Unit 1 at 5800 gpm on August 23, 1982, and for Unit 2 at 5700
gpm on July 21, 1984. The licensee acknowledged problems during this testing
regarding the need to pre-fill the SFP. above its normal water level prior to
starting the RHR pump, and in maintaining this level .to ensure adequate flow
without running the skimmer surge tank dry. The inspector noted that the
current operating procedure, OP-249-003, Revision 13, "RHR Oper ation in the
Fuel Pool Cooling Node," included the appropriate steps and precautions,
thereby incorporating these lessons learned.





2.4 Reportability Evaluations

The inspector reviewed the bases for and PP&L's approach to reportability of
SFP cooling design issues during 1992. PP&L's position with respect to
reportability on design issues had been summarized in PP&L Letter PLA-3449,
dated October 22, 1990, and submitted for information to the NRC.

The inspector also reviewed various attachments (4, 19, 24 - 28, and 32) in
the Part 21 report that involved licensee evaluations concerning the SFP
issues, or comments by the Part 21 authors regarding these PP&L evaluations.
The dominant subject in these 1992 documents was whether the SFP issues were
reportable under the requirements of 10 CFR 50.72 and 50.73. The inspector
discussed these documents with various personnel in order to better understand
PP&L's process for addressing reportability of design issues identified in
engineering discrepancy reports (EDRs), such as EDR G20020, "Loss of Spent
Fuel Pool Cooling Event Design Discrepancies," dated April 16, 1992. A number
of interviews were held with PP&L engineering and licensing personnel on
June 21-23, 1994, who had a working knowledge of the EDR process in 1992.

The third item of review involved a specific standby gas treatment system
(SGTS) reportability issue that developed during the March-June 1994 period.
Certain questions developed from a clearer understanding of the requirements
for SGTS operation as related to the existing licensing basis for the SFP
cooling system, following a seismic event.

2.4.1 PP&L Letter PLA-3449

In Attachments 1 and 2 of Letter PLA-3449 of October 22, 1990, PP&L presented
their interpretation of the reporting requirements in 10 CFR 50.9, 10 CFR
50.72, and 10 CFR 50.73 as applied to design issues at SSES. The essence of
this correspondence was that PP&L believed that 10 CFR 50.72/50.73 were
reporting requirements for plant events or conditions that were considered to
be safety significant. PP&L also felt obliged to report certain design issues
under 10 CFR 50.9 that were considered to be of significance, but not
reportable under 10 CFR 50.72/50.73. Consistent with this understanding, PP&L
reported several design issues under 10 CFR 50.9 to the NRC in 1989 and 1990,
including the issue discussed in Section 2.5 concerning high reactor building
temperatures post-LOCA. The inspector noted that NRC Region I management met
with PP&L in November 1990 to discuss the subject of reportability. One item
of agreement during this meeting involved reports that were previously
submitted by PP&L under 10 CFR 50.9; such reports were committed to be
submitted as 'licensee event reports in the future.



PP&L clearly indicated in the above October and November 1990 communications
that the provisions of 10 CFR 50.72/50.73 would be used for those design
issues, which either met the criteria of being outside the plant design basis,
or created an unanalyzed condition that significantly compromised plant
safety. PP&L also indicated that the relative level of significance of the
design issue was critical, and should be judged by whether an operability
problem or an unreviewed safety question existed. If neither problem existed,
the conclusion would be that there was low safety significance and, hence, no
requirement to report under 10 CFR 50.72/50.73.

2.4.2 PP&L Evaluation of Part 21 Report

The inspector verified that a detailed reportability evaluation of the Part 21
Report SFP issues was performed by PP&L's licensing staff and approved by the
Supervisor of Licensing on October 20, 1992. This evaluation represented the
PP&L position on the SFP issues of EDR G20020, and was separate from the
independent reportability review (Attachment 25 of Part 21 Report) conducted
by the Hanager of Regulatory Affairs.

e i

PP&L classified the SFP issues as of minimal safety significance, and
concluded that they were not reportable because the scenario postulated in the
Part 21 report (i.e., DBA/LOCA or LOCA/LOOP) assumed an extended loss of SFP
cooling such that the SFP boiled (i.e., SFP cooling system is disabled and
will proceed so unchecked), and this scenario was not documented as part of
the SSES licensing basis. The inspector noted that this position (i.e., a
DBA/LOCA or LOCA/LOOP) was not part of the SFP cooling systems licensing
basis. It was also consistent with the licensing basis determinations
presented by the NRC to the Part 21 report authors on Harch 14, 1994, at a
public meeting in Rockville, Haryland.

In general, the separate issues (A. through I.) in EDR G20020 (Attachment 4 of
the Part 21 report) were evaluated by PP&L in October 1992 for reportability,
and judged to be not reportable since they were considered to be beyond the
plant's licensing basis. Both reportability evaluations did indicate some
concerns though with water buildup in the standby gas treatment system (SGTS)
duct work and its integrity. However, these concerns ultimately did not
materially affect PP&L's final conclusion that the SFP issues were not
reportable since a regulatory analysis (Appendix 9A of the final safety
analysis report for SSES) had been performed, which took no credit for SGTS
operation and demonstrated acceptable offsite doses assuming both SFPs boiled.

Standb Gas Treatment S stem Inte rit
The specific SGTS concerns in the two reportability evaluations were reviewed
by the licensee as follows. The PP&L Supervisor of Licensing knew of no
evaluation that had been performed regarding moisture/integrity of the SGTS
duct work after a seismic event. This was of concern to him since he knew the
plant licensing basis assumed that the SGTS was unaffected by boiling after a
seismic event. In his independent reportability evaluation (Attachment 25 of
the Part 21 report), the PP&L Hanager of Regulatory Affairs concluded, in



part, that "the impact of condensation buildup on the structural integrity of
the duct work has not been properly analyzed. It is not clear whether the
duct work would or would not fail....I cannot make a judgment in regard to the
impact on plant safety."

The inspector discussed the SGTS concerns with PP&L personnel. The licensee
indicated that no detailed analyses had been performed in 1992 concerning
moisture buildup in the SGTS duct work due to a boiling SFP, since a boiling
SFP was considered by PP&L to be beyond the licensing basis for purposes of
those accident analyses where the SGTS would be required. PP&L maintained
this position even though it appeared to conflict with their FSAR Chapter 9,
Appendix 9A analyses, which documented the basis for the offsite dose
calculations that had been performed to license the SFP cooling system. These
calculations postulated a boiling SFP with sufficient ESP makeup for losses,
and were performed to ensure that the result met the offsite dose limits of
10 CFR 100. In the PP&L licensing staff's memo of October 20, 1992,
concerning the reportability evaluation of the SFP issues, PP&L stated, in
part, that the Appendix 9A analysis "was an explicit regulatory analysis
required to license the SFP cooling system design. Therefore, we do not
believe that the design basis for the pool is to boil as stated in the EDR

(i.e., EDR G20020); rather, pool boiling was analyzed for a specific
regulatory purpose and was found to have acceptable consequences in response
to a seismic event."

PP&L's Supervisor of Licensing and the Hanager of Regulatory Affairs were
'elying on future information from engineering personnel that would analyze

these concerns regarding the SGTS duct work, even though they considered these
concerns to be outside the plant's licensing basis. During this inspection,
PP&L recognized that the engineering analyses to evaluate these concerns had
not been performed until earlier this year —after the NRC had informed PP&L
(in a Parch 7, 1994, letter) that the SGTS should be functional following a
seismic event. The NRC concluded at that time that the ability of the SGTS to
ventilate the fuel handling area during a boiling SFP event, following a
seismic event, was considered within the existing SSES licensing basis. It
was apparent that PP&L categorized the 1992 SGTS duct work concerns as low
priority work since they viewed the SFP issue, then, as one with minimal
safety significance.

Conclusions

The inspector's interviews with other PP&L engineers familiar with the SFP
issues were consistent with the reportability evaluations described above.
However, the inspector gained additional insight concerning how the EDR
process was functioning at the time of the development of EDR G20020.

The EDR process frequently resulted in conflicts between the EDR originator
and the EDR evaluator. For example, the old EDR process did not require
operability determinations or reportability evaluations for EDRs classified as
minimally safety significant. Using the example of EDR G20020, the SFP issues
were generally classified as being of minimal safety significance. This
treatment gave the appearance to the EDR originators (not only for EDR 620020,
but for other EDRs as well) that potentially important issues were either not
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properly considered, or possibly not even brought to the attention of PP&L

management. Thus, the old EDR process created unnecessary conflicts since
evaluators would set safety significance classifications and priorities for
EDRs with which originators would often disagree.

In recognition of the above and other problems, as given in several 1992 and
1993 NRC inspection reports, PP&L revised its EDR process in 1993. The EDR

process revisions were described in NRC Inspection Reports 93-08 (Unit 1) and
94-03 (Unit 2). The revised EDR process had, by that time, been observed as
resolving engineering deficiencies adequately, and was recognized by the NRC

as a significant improvement.

2.4.3 SGTS Operability/Reportability

In a letter to PP&L, dated Hay 19, 1994, the NRC questioned certain licensee
actions regarding the reportability of the SGTS operation in light of the
potential for water accumulation in the SGTS duct work, following a seismic
event.

PP&L had submitted evaluations of this scenario in two letters (PLA-4133 and
4134) on Hay 4 and 5, 1994. The NRC concerns are predicated on the position
that NRC acceptance of a SFPC system, not qualified to seismic Category I
standards during licensing, was based on a filtered release (i.e., a seismic
Category I SGTS) from the boiling SFP. The NRC had also informed PP&L in a
Harch 7, 1994, letter that the ability of the SGTS to ventilate the fuel
handling area during a boiling SFP event, following a seismic event, was
considered to be within the existing SSES licensing basis.

endix 9 of FSA

Based on the inspector's review of documents issued from Harch 1992 to the
present and discussions with cognizant PP&L personnel, PP&L has consistently
indicated that the SGTS operability was not required, and not part of the SSES
licensing basis for addressing the seismic event that governed the basis for
the design of the nonseismic SFPC loops. PP&L has maintained that the
original licensing basis for SSES was that the SFP would not boil, but if it
did, there would be no adverse consequences following a seismic event. This
was demonstrated as an explicit regulatory analysis (Appendix 9A of FSAR)
required to originally license the SFPC system design. Both SFPs were assumed
to boil, without taking credit for SGTS or RHR fuel pool assist mode
operation, to ensure a bounding offsite dose scenario and adherence to 10 CFR
100 requirements. The calculation results were well within the 10 CFR 100
requirements.
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EDR 94-014

Upon recognizing a PP&L and NRC difference of interpretation of the .licensing
basis, PP&L assigned EDR 94-014 on March ll, 1994, to document the resolution
of this issue. From the perspective of the design basis, as briefly stated
above, for the loss of SFPC after a seismic event, PP&L evaluated the issue
for reportability. This evaluation was completed on June 17, 1994, in which
PP&L concluded that the issue was not reportable under 50.72 and 50.73, since
sufficient safety significance did not exist to warrant formal reporting.

dm'nistr tive ont ols o Time- o-Bo

The inspector also reviewed the administrative controls in place for assuring
adherence to the 25-hour time-to-boil limit specified in the SSES FSAR. In a
letter, dated May 19, 1994, to PP&L, the NRC noted that Appendix 9A in the
FSAR stated that the SSES will be operated in a manner that ensured the SFPs
will not boil until at least 25 hours, following a loss of cooling. However,
no administrative controls were in place with regard to control of the time to
the onset of boiling. The NRC observed that a discrepancy existed between the
SSES licensing basis with regard to SFPC, following a seismic event and the

. current design and operation of SSES. The NRC requested that PP&L identify a
course of action with regard to this noted discrepancy. PP&L responded to
this NRC concern in their letter, PLA-4145, dated June 1, 1994. PP&L stated
that the SFPs have been operated such that the 25-hour time to boil limit has
been maintained, PP&L also presented their commitment to cross-tie the SFPs
normally, which they indicated as a plant .enhancement, to improve their
capability to deal with times for possible losses of SFP cooling. PP&L also
stated that procedures, to accommodate these SFP cross-tie changes and for
better assurance of the adherence to the 25-hour limit, would be completed by
June 30, 1994.

The inspector verified the procedural administrative controls committed to by
the licensee as noted above. Changes to the following procedures had been
implemented in June 1994 to strengthen adherence to the 25-hour time-to-boil
limit:

1. Procedure No. NDAP-00-613, "Outage Implementation and Assessment;"

2. Procedure No. NDAP-00-612, "Outage Scope and Schedule Development and
Control;" and

3. SSES Team Manual, "SSES Tactics for Excellence through Accountable
Management."

These procedures had been revised to identify that the cask pit gates were to
be normally removed for maintaining the SFPs cross-tied. Similarly, a
precaution was added to OP-135-001, "Fuel Pool Cooling and Cleanup System", to
keep the SFP cask storage gates normally removed, and to install them only
when directed by an approved procedure.
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2.4.4 Conclusions

The NRC reporting requirements of 10 CFR Part 50.72 and 50.73 that are
applicable to the SFP design issues of interest can be classified as the plant
being in one or more of the following conditions:

~ in an unanalyzed condition significantly compromising plant safety

~ outside its design basis

~ in a condition not covered by operating and emergency procedures

Guidance for the clarification of these reporting requirements has been
provided for public comment in NUREG-1022, Revision 1, Second Draft, titled,
"Event Reporting Guidelines 10 CFR 50.72 and 50.73". In reviewing these
requirements versus the various SFP design issues presented in the Part 21
report and as further discussed above in Sections 2.4.1-2.4.3, two common
elements/questions that are key in determining the reportability of these
issues are: (I) the safety significance of the issue, and (2) the question of
whether the issue is within the design basis.

The NRC considers the specific scenario postulated by the Part 21 report
authors to be of low safety significance, based on the low probability of the
necessary concurrent contributing events. Previously, the NRC presented to
the Part 21 report authors that this scenario was also outside the SSES design
(and licensing) basis. Accordingly, the NRC concluded that the Part 21 SFP
issues were not reportable under 10 CFR 50.72 or 73, and that PPSL has
proceeded consistently since the development of EDR G20020 to evaluate
appropriately the SFP issues within the guidance of NRC reporting
requirements.

2.5 Load Shed Procedure Change

The NRC reviewed the licensee's former procedure, EP-IP-055, Revision 0,
"Post-Accident Response to Loss of Reactor Bldg. HVAC (Reactor Bldg Non-lE
Electrical Load Shed)" and the 10 CFR 50.59 safety evaluation that accompanied
development of that procedure. The NRC also reviewed the licensee's existing
procedures, EP-PS-102, Revision 8, "Technical Support Coordinator: Emergency
Plan-Position Specific Procedure" and EP-PS-132, Revision 5, "OSC Coordinator:
Emergency Plan-Position Specific Procedure." The NRC staff's evaluation of
EP-IP-055 considered the spent fuel pool cooling configuration at the time the
procedure was developed. The evaluation of EP-PS-102 and EP-PS-132 considered
existing plant configuration, and is documented below.

~Bck round

Procedure EP-IP-055 was developed in 1988, following PP&L's determination that
certain original design calculations regarding post-accident reactor building
heat loads were nonconservative. The licensee determined that original post-
accident heat load calculations assumed that the worst case for the reactor
building temperature versus time calculation was a LOCA/LOOP with a failure of
Division II equipment. During a 1987 review, the licensee determined that a
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LOCA alone would present a more challenging heat load than the LOCA/LOOP,
since with the LOCA alone, non-safety (non-lE) loads would remain in
operation. The continued operation of non-lE equipment would represent an
additional heat input to the building. The licensee's calculations from 1987
determined that the revised heat load could cause certain safety equipment to
exceed their Eg temperature limits.

Reactor B ildin HVAC Restart

The licensee believed that this problem could be addressed by proceduralizing
certain contingent actions, depending on the existing plant conditions. The
preferred cited action is to restart the normal non-safety reactor building
ventilation (RB HVAC), if conditions permit, within 24 hours of the accident.
The licensee concluded that if conditions;did not permit restoration of the RB

HVAC system, the heat load from non-IE loads could be eliminated by tripping
(load shedding) two circuit breakers in the turbine building that supplied
power to a large number of non-safety loads in the reactor building. The
licensee developed Procedure EP-IP-055 to manage the reactor building heat
loads post-accident, using the RB HVAC restart or load shed provisions
described above, while possible modifications 'needed to upgrade the Eg
qualification of various equipment were considered.
The procedure's stated purpose is:

"to outline the steps required to shed all nonessential electrical loads
in the reactor building after an abnormal event with no-Reactor Building
HVAC (RB HVAC) available. The load shed is required to assure that
reactor building temperatures are maintained below a preestablished
operability limit for all components required to function post
accident."

The procedure defines three conditions under which RB HVAC can be restarted.
Specifically, the procedure states that RB HVAC can be restarted if "No source
term release has occurred or is in progress." The procedure specifies which
instrumentation should be considered when evaluating potential source term
releases. The procedure also states that RB HVAC can be restarted if "no
seismic event." If a seismic event has occurred, verification of system
integrity must be made prior to restart. Finally, the procedure states that
RB HVAC can be restarted if "Offsite power is available." This is a design
feature of the system; RB HVAC can only be operated with offsite power. In
fact, if offsite power is not available, the non-safety loads affected by the
load shed would not be running either.

Load Shed

After consideration of the above three points, the emergency director (ED) is
directed in Step A. 1.2 to either restart RB HV~C or initiate a load shed, as
described later in the procedure. The load shed is initiated by exercising
two breakers in the turbine building for each affected Unit. All of the
affected loads (panels and motors) are listed in Attachment C of the
procedure.



The procedure states, in Step B. 1.0, that "Actions to mitigate the
consequences of the loss of these systems will be given by the Emergency
Oirector." However, the overall procedural guidance does not appear to
adequately consider the shutdown of the spent fuel pool cooling pumps under
the circumstance For which the procedure was developed.

The designed response of the plant for a LOCA from high power is to
automatically shed several large non-safety loads. One of the affected loads
is the service water system. An impact of the immediate loss of service water
will be the loss of the heat sink for the normal spent fuel pool cooling and
cleanup system. Restoration of the service water system can begin some time
into the accident scenario if offsite power is available. If the spent fuel
pool cooling system does not otherwise fail, the spent fuel pool cooling
system heat sink is restored when the service water system is restored.
Venting of the service water side of the pool cooling system heat exchangers
is part of the service water restoration procedure; however, it appears that
venting is necessary only to obtain maximum pool cooling system heat transfer
efficiency.

e ctor Build A cess

Thus, for an abnormal event in which a source term is present (as described in
EP-IP-055), it appears that spent fuel pool cooling could be initially
restored without access to the reactor building, simply by restoration of the
service water system from outside the reactor building. In attempting to
control RB heat loads, however, EP-IP-055, if strictly followed by the plant
emergency staff, would cause the tripping of the spent fuel pool cooling
system pumps themselves. If a source term is present, the ED is directed to
control heat loads by shedding non-lE loads. The loads that are shed by the
breakers described in the procedure includes the spent fuel pool cooling
system pumps. Restart of these pumps would require access to the local spent
fuel cooling system control panels located inside the reactor building. Once
the pumps are shed, forced spent fuel pool cooling restoration would not be
possible without entry into, and local manual operation within, the reactor
building.

Neither Procedure EP-IP-055 nor any other procedure contains guidance for
restoring spent fuel pool cooling without reactor building entry. In the
event that a source term is present, which is one of the situations for which
EP-IP-055 was specifically developed, entry into the reactor building to
restore spent Fuel pool cooling is not assured.

It appears that Procedure EP-IP-055 did not effectively implement measures to
control heat loads in the reactor building in the event that a source term is
present, which inhibits restoration of the RB HVAC. Tripping of the spent
fuel pool cooling system will eventually result in the spent fuel pool decay
heat load being dissipated to the reactor building environment, exacerbating

.the situation that the procedure was designed to control.
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50.59 Evaluation

The licensee's 10 CFR Part 50.59 safety evaluation for EP-IP-055 briefly
discusses the background for the procedure. Further background is contained
in a letter dated January 17, 1989 from PP&L to W. Russell of the NRC. The
documents discuss a calculation, M-RAF-024, which is the revised reactor
building heatup calculation. The NRC staff reviewed the assumptions section
of M-RAF-024, revision 0, dated October 20, 1988. Assumptions are provided
for three cases of which two involve a LOCA on one unit without a concurrent
LOOP. For those two cases, the spent fuel pool cooling system is assumed to
operate throughout the period considered and the spent fuel pool temperature
is assumed to be 125 F.

The calculation assumes that the service water system continues to operate
throughout the period considered in the analysis. As noted above, the service
water system on the accident unit must be manually restored to operation
following a LOCA at high power. Previous correspondence with the licensee
estimates that this action could be completed within twelve hours following
the accident. The NRC staff believes the assumed restoration of normal
service water following a LOCA (without a LOOP) was reasonable. Thus the
treatment of spent fuel pool temperatures in M-RAF-024 was also reasonable.

Conclusion

In writing EP-IP-055, the licensee developed a procedure to manage one
nonconservatism in the plants'esign basis. The NRC staff believes that
procedural management of a design nonconservatism was an appropriate response.
However, in developing the procedure, the licensee failed to provide adequate
provisions for managing the spent fuel pool heat load. Failure to manage the
spent fuel pool heat load could have defeated the purpose of the procedure
itself.
The NRC staff concluded that the procedure developed to address the potential
environmental qualification concerns raised by the calculation was weak in its
treatment of spent fuel pool cooling. For the adverse radiological conditions
for which, in patt, the procedure was developed, the procedure provided
limited consideration for the interruption to spent fuel pool cooling that
would result from the load shed. As a minimum, more cautionary guidance
shou1d have been included in the procedure regarding negative consequences
when deenergizing SFP cooling pumps, especially if the response involved a
source term in the reactor building. In discussion with the licensee, the
licensee agreed that the original procedure was weak in its treatment of
deenergizing spent fuel pool cooling pumps and that additional cautionary
procedural guidance should have been included.

The inspector determined that although weaknesses existed in the procedural
treatment of spent fuel pool cooling pumps, and by implication weaknesses
existed in the development of the procedure, the weaknesses by themselves were
not safety significant and did not represent a violation of applicable
regulations.
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E — S-102 -PS-132 Posit on S ecific rocedures

The licensee has subsequently replaced the EP-IP series with the Emergency
Plan-Position Specific Procedure (EP-PS) series of procedures. The EP-PS
program is controlled by administrative procedure NDAP-OA-0775, "Emergency
Plan Position Specific Procedure program." Specific procedures exist for the
OSC coordinator (EP-PS-132, "OSC Coordinator: Emergency Plan Position Specific
Procedure" ) and for the TSC coordinator (EP-PS-102, "TSC Coordinator:
Emergency Plan Position Specific Procedure" ). These procedures provide
direction regarding the overall duty and major tasks incumbent upon these
positions.

EP-PS-102 includes an attachment, Tab I, providing direction to the TSC
coordinator regarding decay heat removal from the spent fuel pool. The TSC
coordinator is directed to determine the status of the normal fuel pool
cooling system, determine the projected time to boil if the fuel pool cooling
system is not available and take steps to restore fuel pool cooling or prepare
the plant for fuel pool boiling.

Tab H of EP-PS-102 provides direction to the TSC coordinator regarding
restoration of the reactor building ventilation. The considerations for
restoring reactor building HVAC are the same as those previously contained in
EP-IP-055. Actions to restart reactor building HVAC or initiate load shed are
carried out in accordance with EP-PS-132 upon the direction of the TSC
coordinator.

The NRC staff concluded that the EP-PS series is substantially improved over
the EP-IP series with regard to overall consideration of spent fuel pool decay
heat and reactor building HVAC issues. These issues are both identified as
major tasks for the TSC coordinator. Adequate additional guidance is provided
to ensure that the licensee's emergency staff can evaluate actual plant
conditions and prepare an appropriate course of action within an appropriate
period of time.

2.6 Nuclear Safety Assessment Group Recommendations to Upgrade SFP
Instrumentation

In response to industry problems with refueling cavity water seals (see NRC
Bulletin 84-03) and a'Iso to address specific concerns at SSES regarding proper
control of SFP water level, the licensee's Nuclear Safety Assessment Group
(NSAG) had provided reports with various recommendations to improve the
capability for preventing or mitigating a loss of SFP water level. The NSAG
reports were issued in 1984 and 1988 and contained some recommendations for
modifications to the SFP cooling system, including the evaluation of SFP
temperature and level instrumentation for readout in the control room. In
past inspections, the NRC had reviewed the licensee's actions regarding the
proposed upgrade to the SFP instrumentation, and had classified this item as
part of Unresolved Item 50-387/89-21-01. The NRC closed this aspect of the
unresolved item in Inspection Report 50-387/92-06 on the basis that the
licensee agreed to install the planned modifications, or the NRC would be
notified of any planned deviation from this commitment.
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The inspector reviewed portions of Design Change Package (DCP) No. 93-3075
titled, "Remote Indication of Spent Fuel Level and Temperature," which was
installed earlier in 1994. The design requirements for this modification were
included in a separate engineering document, SEA-HE-418, titled, "Design
Requirements for Spent Fuel Pool Level and Temperature Instrumentation for EDR

G20020." This document specified a span of 0-28 inches for the level
instrument, which corresponds to actual SFP elevations of 815'" and 818'",
respectively. This instrument span also corresponds to 14 inches above and
below the normal SFP level (approximately 817'" or 23 feet over the fuel in
the storage racks) for SFP cooling operation. A new level probe was installed
in the SFP and connected to a transmitter of which output is directed to a
recorder (Point 1) in the control room. The same recorder receives a
temperature signal from an existing RTD and displays it as Point 2. The
recorder and level transmitter are housed in control room Panel 1C644 {HSIV
Leakage Control System Vertical Board) that is powered from a 120 Vac Class lE
instrument power supply. Appropriate electrical isolation devices are used to
separate the Class 1E and the non-1E Class components.

The inspector reviewed portions of this modification, which was installed in
accordance with plant administrative procedures that govern the modification
process. Specifically, the inspector reviewed the licensee's safety
evaluation, conducted a plant walkdown with plant personnel to observe the
instrumentation installation in the SFP and the instrument readout in the
control room, and provided comments concerning these aspects of the
modification review as discussed below.

The licensee performed a safety evaluation consistent with the requirements
for changes to the facility, as defined in 10 CFR 50.59. The safety
evaluation clearly defined the various mechanical and electrical components
for the modification in order to describe the changes to the plant, and make
the necessary analysis concerning the impact on existing information contained
in the plant technical specifications and final safety analysis report. PP&L
concluded that the nonsafety-related SFP level and temperature instruments,
added for providing remote indication in the control room, did not result in
an unreviewed safety question. The licensee also noted that the modification
did not result in changes to the technical specifications, and considered the
modification to be an enhancement to the plant. The inspector noted that the
design aspects of this instrumentation were appropriately included in the SFP
cooling system safety evaluation report, which was issued on June 19, 1995.

During the plant walkdown, the inspector observed the rigid mounting of the
level detector that was structurally installed so as not to adversely impact
the safety-related SFP liner plate. In the control room, the inspector
observed the SFP water level {Point 1) and temperature (Point 2) indicating
satisfactorily on the chart recorder. The inspector also observed that
Point 3 was being recorded. This point is a calculated level by the chart
recorder electronics, providing the water level in feet above the fuel in the

. SFP storage racks, and based on the level as measured by the SFP water level
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detector. This enables immediate information to the control room operator for
comparison to the technical specification required SFP water level. The
operations department had requested that Point 3 be added, as this feature was
not included in the original modification. Revision 1,of DCP No. 93-3075
accommodated this change.

3.0 MANAGEMENT OVERSIGHT

The inspector observed effective management involvement in each of the SFP
issues reviewed as part of this inspection. Specifically, first-line managers
were well acquainted with the details of each issue. They directed their
personnel in promptly responding to the inspector's requests for information.
Also, it was evident to the inspector that senior managers were fully advised
by their staff, so as to enable a good exchange of information.

The inspector noted that PP&L management had recently authorized an assessment
to independently review their internal processes that addressed the SFP issues
identified by EDR G20020. The inspector reviewed this Fuel Pool Cooling
Assessment Report No. 93-11, submitted to PP&L by SYNERGY Consulting Services
on December 30, 1993. The conclusions from this assessment were: (1) no
failures to comply with the process requirements were identified, and the
processes were consistent with regulato}y guidance; and (2) information
provided to the NRC by PP&L was accurate, and no examples were identified
where PP&L assumed technical positions that were in conflict with reasonable
interpretations of the SSES licensing bases. With the exception of the
isolated error regarding inaccurate information for the manual ESW valves
discussed in Section 2. 1, the inspector considered these conclusions to be
consistent with the findings from this inspection.

4.0 MANAGEMENT MEETINGS

The purpose of this inspection was discussed at an entrance meeting conducted
on June 20, 1994. During the course of the inspection, the findings were
discussed periodically with licensee representatives. Exit meetings were held
on June 24 and July 29, 1994, at which time the preliminary findings were
summarized and conclusions were presented. Further discussions occurred
during the week of September 5, 1994, between PP&L and NRC representatives to
clarify the issue of inaccurate information associated with the manual ESW

valves. Additional information was obtained on September 14, 1994, and an
exit meeting was conducted at the Allentown corporate office on
September 15, 1994. After the issuance of the NRC staff's safety evaluation
report regarding the Susquehanna spent fuel cooling issues, a final exit
meeting was conducted by telephone on July 28, 1995. The licensee
acknowledged the findings and conclusions, with no exceptions taken. Further,
the bases for the conclusions did not involve proprietary information, nor was
any such information discussed or expected to be included as part of the
written inspection report.
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Butler, Supervisor, Systems Analysis
Jones, Vice-President, Nuclear Engineering
Kenny, Supervisor, Nuclear Licensing
Lengle, Project Engineer
Hiller, Hanager, Nuclear Technology
Palmer, Supervisor, Systems Engineering
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*+E. Kelly, Chief, Systems Section
*<L. Prividy, Senior Reactor Engineer, Systems Section
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Attachment: Figure 1 — Unit 1 Emergency Service Mater
Hakeup to the Spent Fuel Pool



ATTACHNENT

UNIT I EMERGENCY SERVICE WATER NAKEUP TO THE SPENT FUEL POOL



FIGURE 1

UNIT 1 EMERGENCY SERVICE WATER MAKEUP TO THE SPENT FUEL POOL

"A" Header 2"

from ESW

153090A

2
II
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153092B

"B" Header

from ESW

153501

from RHR

153071A 153071B

to SFP to SFP

Notes:

1) Same arrangement provided for Unit 2

2) All manual valves normally closed


