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EXECUTIVE SUMMARY
Susquehanna Steam Electric Station (SSES), Units 1 & 2
NRC Inspection Report 50-387/99-10, 50-388/99-10
Introduction
An onsite engineering team inspection was conducted at the Susquehanna Steam Electric
Station Unit 1& 2 and the corporate PPL office in Allentown during the period of
September 13, 1999 to October 1, 1999. The overall objective of the inspection was to assess
the effectiveness of the engineering organization's performance in supporting safe plant
operations. The inspection included evaluation of 1) routine engineering activities regarding the
execution of plant modifications (permanent and temporary) and the effectiveness of
engineering in resolving technical plant problems; and, 2) the implementation of the 10 CFR
50.59 safety evaluation program relating to changes, tests or experiments at the plant.
Engineering
The design control process for permanent plant modifications was being properly
implemented for the sample of modifications reviewed. The technical quality of changes
was adequate and modification package content, including the 10CFR50.59 screening
and safety reviews, was comprehensive. Post modification testing accomplished the
verification of relevant design change attributes. (Section E1.1)
There were 13 open bypasses (temporary modifications) in use at Susquehanna. The
open bypasses were properly designed and implemented. Increased oversight by PPL
has significantly reduced the number of open bypasses in the last two years. (Section
E1.2)
PPL failed to follow their administrative procedure governing the bypass program in that
system configurations which were bypasses were not documented, evaluated, and
controlled. This problem was in PPL corrective action program and was treated as a
Non-Cited Violation, consistent with Appendix C of the NRC Enforcement Policy.
(Section E1.2)
Although the majority of the operability assessments reviewed were acceptable, some
operability assessments did not provide adequate justification to support operability
conclusions. Most noteworthy was an error discovered in the technical basis of an
operability assessment which resulted in two Emergency Service Water pumps
subsequently being declared inoperable. (Section E1.3)
PPL did not have an effective means to collect and evaluate open operability
assessments and as a result did not routinely consider and evaluate the cumulative
operability impact of all degraded conditions on a particular system. (Section E1.3)
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Although engineering personnel generally responded in an effective manner to technical
issues, several examples were noted where engineering support was not adequate.
Specifically, engineering personnel were not successful in initially resolving issues
relating to adverse ESW pump-to-pump interactions. Engineering performed an invalid
operability assessment which resulted in two of the four ESW pumps being inoperable
for in excess of the 7 day LCO time limit. This violation of Technical Specification
Section 3.7.2.D, was considered a Severity Level IV violation and was treated as a Non
Cited Violation. A contributing cause was that engineering personnel had not adequately
addressed the potential for adverse ESW pump-to-pump interactions during their review
of NRC Bulletin 88-04. (Section E2.1)
Engineering was not effective in resolving numerous Secondary Containment isolation
damper stroke time surveillance test failures in a timely fashion, as eighteen surveillance
test failures occurred within the last 2.5 years. These failures challenged station
personnel to react to numerous Technical Specification Limiting Condition of Operation
entries regarding secondary containment integrity. Failure to identify conditions adverse
to quality constituted a violation of 10 CFR Part 50, Appendix B, Criterion XVI, corrective
action. This Severity Level IV violation was treated as a Non-Cited Violation. (Section
E2.1)
The engineering staff when fully engaged was providing adequate support for resolution
of technical problems and was generally effective in supporting safe plant operations.
However, communication and coordination weaknesses observed delayed resolution of
some technical issues by engineering. (Section E2.2)
This inspection found no specific problems regarding the prioritization of engineering
work backlogs. Nonetheless, the team was concerned about the effectiveness of PPL's
efforts in managing the engineering work backlogs since due dates for other than priority
1 condition reports or corrective actions were routinely changed by the individuals
assigned the task of resolving the issue, without management review and approval.
(Section E2.3)
PPL did not perform 1OCFR50.59 screening determinations or evaluations for seven
waived "required" preventive maintenance items as required by a station maintenance
procedure. This was a violation for failing to follow procedures and was considered a
Non-Cited Violation of Technical Specification Section 5.4, "Procedures." (Section E2.4)
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PPL's procedure to control a safety evaluation/review provided guidance to determine if
a proposed activity could be implemented without prior NRC approval. Process controls
were adequate to ensure changes to the plant were reflected in design documents.
Corrective actions implemented as a result of the Quality Assurance assessment appear
effective since safety screens and evaluations were found to be thorough and complete.
(Section E3.1)
The QA department was not effectively used to monitor, assess, and improve plant
performance based on limited resources for audits and surveillances, lack of substantive
performance based findings, and lack of trending findings. The on-site Quality
Assurance organization did not appear to be fully integrated into significant work
activities at the plant as observed by the inconsistency in QA coverage for the
maintenance work performed on the 'D' ESW pump motor. (Section E7.1)
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Report Details
Ill. Engineering
El

Conduct of Engineering

E1.1

Plant Design Change Modification Reviews

a.

Inspection Scope
The team reviewed selected modifications to verify that the modifications did not reduce
plant safety margins. The team also verified that the engineering resolutions of the
issues being addressed by the modifications were technically sound and that associated
safety evaluations provided an adequate basis for determining if the changes involved an
unreviewed safety question. The team also reviewed a sample of drawing revisions and
post modification tests.

b.

Observations and Findings
The engineering of the design changes reviewed was technically sound and documented
in accordance with administrative procedures. The team found the supporting safety
evaluations included a sound bases to support conclusions relative to determining if the
change constituted an unreviewed safety question. The sample of drawings and
procedures reviewed were properly revised, and appropriate post-modification testing
was performed.

c.

Conclusions
The design control process for permanent plant modifications was being properly
implemented for the sample of modifications reviewed. The technical quality of changes
was adequate and modification package content, including the 10CFR50.59 screening
and safety reviews, was comprehensive. Post modification testing accomplished the
verification of relevant design change attributes.

E1.2
a.

Temporary Modification Review
Inspection Scope (37550)
The team reviewed selected bypasses (temporary modifications) to determine whether
the bypasses were properly designed and implemented and in compliance with
regulatory requirements. The bypasses were also reviewed to determine the extent of
engineering involvement, quality of design inputs, implementation of safety evaluations,
and post-installation testing requirements.
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b.

Observations and Findings
The team found that PPL had a manageable number of bypasses in use and those
bypasses were properly implemented. However, the team identified some instances in
the field where the bypass program was not utilized as required by the governing
procedure.
There were 13 bypasses in use between both units at the time of this inspection.
Approximately two years ago on July 1, 1997, the number of bypasses was 38. The
reduction in bypasses was largely attributed to increased oversight of the bypass
program. The team reviewed all of the thirteen bypasses installed at Susquehanna.
These bypasses were found to be properly designed and implemented, and in
compliance with procedure NDAP-QA-0484, "Nuclear Department Bypass Program."
Appropriate conditions for removal of the bypasses and system restoration were
provided. PPL properly evaluated the bypasses to determine their effect on plant safety
and licensing requirements.
Although there were relatively few bypasses in use, the team identified an instance in
which system configuration actually represented a bypass that was not evaluated,
documented and controlled as a bypass in accordance with NDAP-QA-0484. During a
plant tour, the team questioned a temporary leakage collection system installed on the
'2C' reactor feed pump discharge check valve (a pressure seal valve). Neither a
condition report nor a bypass were filed and processed for a pressure seal steam leak
that had developed in June 1999. The team concluded that a bypass should have been
processed for the installed configuration. The temporary system installed a plug in the
pull-up plate that connects via studs to the valve bonnet, then copper tubing was
connected in the plug to direct the pressure seal steam leakage from the valve to a 55
gallon drum. A constant flow rate of demineralized water was provided to the drum
through a hose to quench the steam; and the drum had three drain hoses connected at
various elevations so that an increase in leak rate from the valve could be detected by
operators. The constant leakage from the 55 gallon drum was directed to a floor drain.
Following the team's identification of this undocumented bypass, PPL initiated condition
report (CR) 202925 and subsequently completed the required bypass documentation.
As a result of an extent of condition review, PPL identified a similar deficiency on
September 27, 1999 and initiated condition report 204426. During recently performed
maintenance, technicians opened electrical links on failed relays associated with the 'B'
and 'D' circulating water pumps. This configuration would prevent a restart of these
pumps following a trip/shutdown. PPL subsequently determined that a bypass was
required and initiated actions to process the bypass.
The failure to properly implement the requirements of procedure NDAP-QA-0484 as
described above is a Severity Level IV violation of Technical Specification Section 5.4,
"Procedures," and is being treated as a Non-Cited Violation, (NCV 50-387 & 388199-10
01) consistent with Appendix C of the NRC Enforcement Policy. This violation is
documented in PPL's corrective action program as condition reports 202925 and
204426.
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In addition to the above examples of undocumented bypasses, the team determined that
PPL may have been utilizing other administrative processes such as operation
directives, status control tags, or work orders for plant conditions which may actually be
bypasses. These examples highlight the need to provide additional focus on control of
temporary plant configuration changes.
On September 29, 1999, PPL initiated CR 204696 documenting their identification that
two existing status control forms may potentially meet the criteria for bypasses as
described in procedure NDAP-QA-0484. A status control tag is an administrative
mechanism to identify conditions such as operating restrictions and repositioned
components that are part of a tagging permit. The controlling procedure, NDAP-QA
0302, "System Status and Equipment Control," states that status control tags shall not be
used in lieu of bypasses. The two status control tags identified in condition report
204696 were 1) opened electrical links to disable the "Dilute Caustic Temperature Low"
alarm, which had become a nuisance alarm to operators due to ambient temperature
fluctuations, and 2) disconnected leads to one of the three fans for one of the main
transformer 1A fan banks, which was causing the supply breaker to trip, thereby allowing
the normal operation of the remaining two fans in the bank.
The team reviewed an additional field example that may have been more appropriately
controlled as a bypass rather than by other administrative processes (e.g. work control
process, status control program). In response to an August 15, 1999, Division 2
RHRSW ventilation damper (1V506B) failure while placing RHRSW in service for
suppression pool cooling, PPL technicians gagged the associated damper open by using
wire and a C-clamp. PPL stated that gagging the damper was controlled via an open
work order, a status control tag, and was evaluated in a technical specification
interpretation. The team concluded that although several means to control the gagged
damper were in place and provided attention to the degraded condition, initiating a
bypass may have been more appropriate. The condition existed until September 10,
1999, when the damper was restored to an operable status.
c.

Conclusions
There were 13 open bypasses (temporary modifications) in use at Susquehanna. The
open bypasses were properly designed and implemented. Increased oversight by PPL
has significantly reduced the number of open bypasses in the last two years.
Nonetheless, PPL failed to follow their administrative procedure governing the bypass
program in that system configurations which were bypasses were not documented,
evaluated, and controlled. This problem was in PPL corrective action program and was
treated as a Non-Cited Violation, consistent with Appendix C of the NRC Enforcement
Policy.
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E1.3

Operability Assessments

a.

Inspection Scope (37550)
The team reviewed several operability assessments performed by system engineering.
The team also interviewed system engineers and operators, and reviewed administrative
controls for completing operability assessments.

b.

Observations and Findings
Although the majority of operability assessments were acceptable, the team identified
some inadequate operability assessments performed by system engineers. The team
also identified weaknesses associated with PPL's tracking and control of existing
operability assessments, including their ability to effectively evaluate the cumulative
effects of operability assessments performed on specific plant systems.
Procedure NDAP-QA-0703, "Operability Assessments and Requests for Enforcement
Discretion," describes the responsibilities and actions necessary to assess and
document operability of systems, structures, and components. The team identified three
operability assessments that were inadequate in that the associated operable conclusion
did not have appropriate supporting bases. The first was related to the emergency
service water (ESW) system where an ESW operability determination was determined to
be incorrect because the test developed by engineering to prove operability of the 'C'
and 'D' pumps utilized non-conservative system configurations regarding the control
structure chillers and emergency diesel generators (EDGs). (See Section E2.1 of this
report for additional technical details of this issue.)
The second was an operability assessment that supported CR 98-1724. The CR
indicated the high pressure coolant injection system (HPCI) lube oil filter would be fully
bypassed during HPCI operation (filter bypass valve is full open at 20 psi but normal
operating lube oil discharge pressure is 85-90 psig). The initial review should have
identified that the filter becomes bypassed at a 20 psi filter differential and the filter would
not in fact be bypassed during HPCI operation. Instead, the operability assessment only
credited prior and sustained good lube oil sample results as basis for operability, which
did not provide a sound basis for system operability for the described problem.
The third operability assessment involved the safety relief valve (SRV) acoustic
monitoring system. The operability assessment was performed following identification
that the acoustic monitoring position indicating system did not function properly for two of
the three SRVs that were manually opened during the July 1, 1999, reactor scram. The
computer display associated with the 'A' and 'C' SRV acoustic monitors indicated that the
valves opened at the time when the operators manually opened the SRVs, however, the
computer display showed the 'A' and 'C' SRVs to be closed earlier than actual closure (it
showed the valves closed within one minute). The 'A' and 'C' SRVs were been open for
about seven minutes each according to plant parameters and operator statements.
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The team's independent review of the acoustic monitoring system's response
determined that the system was degraded, and the operability assessment was weak in
that it did not reflect the intermittent nature of the failure mode. Rather, the operability
assessment attempted to justify that the flow noise level as sensed by the
accelerometers decreased to a level below which the electronics would indicate a valve
open signal. The team disagreed with this justification because the 'A' SRV opened at
normal operating pressure (1000 psig) and high flow noise should have provided
unambiguous SRV position indication to operators. The team agreed with PPL's
assessment that there was low safety significance of this failure due to the redundant
and diverse means available to the operators for SRV position. At the conclusion of the
inspection, PPL stated that they plan to reevaluate the SRV acoustic monitoring system
and revise the operability assessment as appropriate.
During the review of operability assessments, the team noted that there was no
mechanism to track the status of operability assessments. Operability assessments
were typically associated with condition reports; however, there was no method to readily
identify which systems/components had operability assessments. Further, operability
assessments did not explicitly consider and evaluate the cumulative operability impact of
all degraded conditions on particular systems or components although procedure NDAP
QA-0703 required such a consideration. PPL stated that system engineers do consider
cumulative effects as they are aware of degraded conditions, but those considerations
were not necessarily documented in the associated operability assessments. The team
did not identify examples where operability was adversely impacted due to the
cumulative effects of degraded conditions. The lack of an effective means to collect and
evaluate open operability assessments creates the potential for omitting relevant
degraded conditions for cumulative operability evaluation.
c.

Conclusions
Although the majority of the operability assessments reviewed were acceptable, some
operability assessments did not provide adequate justification to support operability
conclusions. Most noteworthy was an error discovered in the technical basis of an
operability assessment which resulted in two Emergency Service Water pumps
subsequently being declared inoperable.
Additionally, PPL did not have an effective means to collect and evaluate open
operability assessments and as a result did not routinely consider and evaluate the
cumulative operability impact of all degraded conditions on a particular system.
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E2

Engineering Support of Facilities and Equipment

E2.1

Technical Resolution of Plant Problems

a.

Inspection Scope (37550)
The team reviewed corrective action program procedures to evaluate controls on non
conforming items and problem resolution. The team also interviewed station and
corporate personnel, reviewed several work orders, condition reports, engineering work
requests, and modifications to evaluate the manner in which PPL resolved technical
issues. The team reviewed design change packages, safety evaluations and
engineering's evaluation of surveillance test failures associated with the secondary
containment isolation dampers. Additionally, condition reports, operability assessments
and safety evaluations associated with the Emergency Service Water (ESW) system
were reviewed to evaluate engineering's effectiveness in providing technical resolution to
ESW system challenges.

b.

Observations and Findings
In general, engineering personnel responded in an effective manner to technical issues.
Also, the system, design and maintenance engineers displayed a strong technical
knowledge in the respective areas of expertise during the interviews. The team identified
some examples, however, where engineering support was not adequate. These
included the degraded conditions in the Emergency Service Water system and the
numerous failures of secondary containment dampers over the last several years.
Overall, PPL evaluated condition reports acceptably with some exceptions. As noted in
(Section E1.4), some operability assessments were inadequate. Also, a technical issue
related to a potential water hammer in the Residual Heat Removal system while placing
shutdown cooling in-service was not evaluated in a timely manner (Section E2.2).
ESW System Performance
Background
The ESW system is common to both units and consists of two redundant subsystems,
each of which is made up of a header, two pumps, valves and piping. The system is
designed to provide sufficient cooling water for the removal of heat from equipment such
as the diesel generators, residual heat removal pump coolers and room coolers for
emergency core cooling system equipment. In the event of a design bases accident,
one subsystem is required to provide the minimum heat removal capability assumed in
the safety analysis.
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ESW Pump to Pump Interaction
On August 26, 1999, test procedure TP-01 6-009 was performed in order to dynamically
test the spray pond bypass and network return valves against the maximum differential
pressure and flows each valve would be expected to see under a design bases
condition. Four ESW pumps were placed in service to represent the post accident
system configuration. During the test, operations personnel discovered that two of the
pumps' discharge check valves were closed. The ESW pumps were immediately
shutdown and the test was discontinued. Several different combinations of pumps were
then placed in service to observe the operation of the pump discharge check valves.
Subsequent to this, the ESW flow surveillance tests were performed and it was
discovered that the 'C' and 'D' ESW pumps could not deliver the required reference flow
value found within the ASME Section Xl in-service pump tests. Both ESW pumps were
declared inoperable on August 27, 1999 and a 7 day technical specification limiting
condition of operation (LCO) was entered.
ESW System Operability Assessment
The team noted that the above scenario identified two different concerns regarding the
ability of the ESW system to perform its design function. Specifically, two of the pump
check valves in the closed or near closed position indicated the existence of pump-to
pump interaction which was causing the weaker pumps (with respect to developed head)
to operate near dead-headed conditions. This phenomenon had been discussed in NRC
Bulletin 88-04, "Potential Safety Related Pump Loss." In this condition, the pumps could
not maintain the 800 gpm minimum flow specified on the pump vendor curve. The
second issue which required engineering's evaluation was the inability of several pumps
to achieve their normal reference flow rate during in-service testing, indicative of a
potential increase in system resistance.
The team reviewed the corrective actions taken to evaluate the above issues and
engineering's assessment of overall ESW system operability. The team determined that
operability assessment 198084, dated September 1, 1999, was extensive in that it
analyzed the relevant technical issues including: (1) an apparent increase in ESW
system resistance; (2) the inability to achieve ESW pump in service flow conditions, and,
(3) pump-to-pump interactions resulting in low flow conditions within the weaker pumps.
Regarding the first issue, the team determined that a reasonable basis for operability
was provided to ensure an adequate supply of cooling water to the Emergency Diesel
Generator (EDG) and Residual Heat Removal (RHR) system heat exchanger loads
during a design basis event. Specifically, SSES personnel had performed a partial flow
balance test on August 29, 1999, which established that the system remained capable of
passing a total flow of 7,700 gpm. This flow rate was benchmarked against the last
system flow balance performed in October 1998 and the required design basis flow rate
of 5729 gpm found in Final Safety Analysis table 9.2-3.
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Additionally, the heat exchangers which are routinely in-service such as RHR motor oil
coolers and EDG heat exchangers have not shown abnormally high equipment
temperatures during operation. Engineering personnel stated that corrective actions for
this condition would be to establish increased monitoring and trending of system
resistance. The team found the proposed actions regarding increased monitoring of
system resistance changes to be reasonable.
Regarding the second issue, the inability to achieve reference flow values during system
testing, the team noted that after the replacement of the 'B' ESW pump on July 30, 1999,
lower than expected pump flow rates were observed by operations personnel. This
supported the teams' determination that the inability to achieve in-service test pump
reference value flowrates was indicative of an increase in system resistance and not
significantly caused by a decrease in pump performance. The in-service test procedure
was subsequently revised to provide a method to increase ESW pump flowrate by
valving in another load to reduce the system hydraulic resistance. Subsequent
surveillance tests of the ('C' & 'D') ESW pumps at the normal 5600 gpm showed the
pumps performance remained essentially unchanged and within their respective
acceptable ranges for differential pressures.
The team found that the performance of the weaker ESW pumps ('C' & 'D') showed no
significant reduction from historical values going back to 1994, thereby supporting the
team's conclusion that overall system resistance had increased resulting in the failure of
several pumps to achieve test reference value flowrates. The team found the resolution
to this issue to be technically adequate as the historical reference flow value of 5600
gpm was able to be achieved by valving in an additional load.
The third technical issue involved the potential for adverse pump-to-pump interactions
resulting in low flow conditions for the weaker pumps which could result in damage to the
pumps operating with insufficient minimum flow. Contributing to this condition was the
fact that the 'A' and 'B' ESW pumps had been recently overhauled on June 3 and July
30, 1999, respectively. Simultaneously operating all four ESW pumps resulted in higher
system back pressure and testing showed that each pump produced a significantly lower
flow than when run in their usual configuration during testing (one pump in service). The
team determined that the station had no mechanism in place to assess the potential for
ESW pump-to-pump interaction. Additionally, there were missed opportunities to review
industry information and develop actions to identify this potential condition. PPL initiated
condition report 198084 to review NRC Bulletin 88-04 and reassess each safety system
with regard to adverse pump-to-pump interactions.
To address the check valve anomalies observed on August 26, 1999, engineering
personnel developed test procedure TP-054-095, "ESW Pump Performance Test," to
evaluate pump and system operation during a simulated post-accident condition. In
support of this test, design engineering performed a calculation which determined ESW
pump discharge check valve position versus flowrate.
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The team determined that the calculation was technically adequate and supported the
pump minimum flow specification found on the pump vendor curves. The check valve
position corresponding to the minimum specified flow rate of 800 gpm was utilized as the
acceptance criteria to determine whether the pumps could achieve these flows under a
post accident alignment. The results of the test performed on August 31, 1999, showed
that the 'C' and 'D' ESW pumps discharge check valves were greater than the minimum
required open position of 15 degrees, ensuring at least a minimum flow of 800 gpm
existed for each pump in the post accident condition. Based on the results of this testing,
the 'C' and 'D' ESW pumps were declared operable and the LCO was exited.
After a detailed review of the test and a related condition report, the team had several
concerns relative to the conservatism established by the test:
1.

The test configuration for ESW flow to a Control Structure chiller with full ESW
flow established through the temperature control valve of the chiller. This would
be non-conservative as the actual position of the valve would depend on the
chiller load and ESW temperatures, and flow could be lower than the test
established. This would be non-conservative because a lower flow would result
in pumps operating further up on their pump curves and magnify any potential
adverse pump-to-pump interactions.

2.

The team reviewed a condition report initiated on September 20, 1999, which
identified a flow reduction to the Emergency Diesel Generator intercoolers during
the 'D' Emergency Diesel Generator surveillance run. Further review of this issue
identified a similar concern as with the control structure chiller issue as
Emergency Diesel Generator intercooler flows are dependent on the load of the
diesel. The team noted that the test procedure to support operability of ESW had
used the normal flow path to the diesels which consisted of a full open
temperature control valve, thereby maximizing ESW flow through all four diesels.
However, during a loss of coolant accident where offsite power is not lost, the
temperature control valve would throttle down significantly resulting in a total
reduction of ESW flow of a nominal 1000 gpm.

The team concluded that based on the above issues, operability assessment 19804,
dated September 1, 1999, had been non-conservative with respect to evaluation of
minimum ESW pump flow protection. Additionally, the team noted that the appropriate
engineering personnel had not been aware of this issue and how it could have
invalidated the test results which had previously supported the conclusion of ESW pump
operability. PPL's root cause of this problem identified that a contributing factor was a
breakdown in formal communications among personnel. Engineering personnel
subsequently determined that with the potential for the intercooler temperature control
valves to throttle close, the minimum required pump flow would not be ensured. The
licensee re-entered Technical Specification section 3.7.2.A on September 22, 1999, due
to the 'C' and 'D' ESW pumps not being assured of their minimum specified flow when all
four ESW pumps were in service.
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In response to these concerns PPL implemented a procedure change and a temporary
design change on September 24, 1999, to operate the emergency diesel generators
0G501 (A through E) with their intercooler temperature control valves, TV-01124A
through E, in the full open (de-energized) position. The change will remain in effect until
the ESW pumps OP-504C&D are rebuilt and an acceptable balance among all ESW
pumps is achieved. The team reviewed the associated safety evaluation, NL-99-082,
and determined that the technical basis for the change was reasonable. Additionally,
operability assessment, 203970 was initiated and approved on September 24, 1999,
which concluded that based on the Emergency Diesel Generator intercooler valve
position change and an evaluation of the control structure chiller best estimate flow
predictions, that a flow of 830 gpm would be expected through the 'D' pump. The 'C'
pump estimated worst case flow condition was 1210 gpm. The team reviewed the
assessment and found the evaluation to be conservative with regard to flow reduction
predictions. The assessment provided a reasonable technical basis for operability for
the weaker pumps and the LCO was exited on September 25, 1999.
The team determined that technical errors had been made along with non-conservative
assumptions in the original operability assessment for the ESW pump interaction issue.
The testing which PPL used to exit the LCO on September 1, 1999 was not supported by
actual system configurations during an accident scenario. The team determined, and
PPL's subsequent review showed, that the failure to ensure minimum flow for 'C' and 'D'
ESW pumps had existed since July 30, 1999, until the Emergency Diesel Generator
intercooler valves had been failed open on September 24, 1999. During this time the 'C'
and 'D' ESW pumps were inoperable. This represented a condition prohibited by
Technical Specification Limiting Condition for Operation 3.7.2. Failure to restore
operability of the 'C' and 'D' ESW pumps within 7 days or take the appropriate Technical
Specification action constituted a Severity Level IV violation of Technical Specification
3.7.2. This violation is being treated as a Non-Cited Violation, (NCV 50-387 & 388/99
10-02) consistent with Appendix C of the NRC Enforcement Policy. This violation is
documented in PPL's corrective action program as condition report 198084.
The team determined that engineering personnel had not carefully analyzed all
differences between plant conditions during testing and conditions expected to exist
when the ESW system is required to perform its safety function. This resulted in the
non-conservative test configuration. Corrective actions pertaining to this violation
included programmatic and personnel performance issues and were documented in
condition report 198084. The team noted that this particular equipment failure mode was
limited in actual safety significance. The low flow issue had the potential to result in one
pump in each subsystem failing due to the reduced flow. However, a failure of a given
pump in a loop would result in less back pressure in the system and a higher flow from
the remaining pumps. Therefore, the team noted that there was always one ESW pump
in each subsystem still operational and the ESW system would have been able to
perform its design function.
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Secondary Containment Isolation Damper Failures
The team noted that over the last 2.5 years that 18 damper stroke time surveillance
failures had occurred. The team noted that PPL had recently identified this issue as an
adverse trend relative to the inability to prevent recurrence of the Secondary
Containment ventilation damper stroke time surveillance failures. Condition report
191516 documented this trend and developed an action plan to prevent the repeated
failures. The root causes developed in the condition report identified a station practice of
accepting damper stroke time failures during routine surveillances, declaring the
dampers inoperable and entering the limiting condition of operation while minor
maintenance was performed.
The team determined that the failure to establish measures to assure that conditions
adverse to quality were promptly corrected, constituted a Severity Level IV violation of 10
CFR Part 50, Appendix B, Criterion XVI, corrective action. This violation is being treated
as a Non-Cited Violation, (NCV 50-387 & 388/99-10-03) consistent with Appendix C of
the NRC Enforcement Policy. This violation is documented in PPL's corrective action
program as condition report 191516.
The team noted that the safety significance of the issue was low because the majority of
surveillance test failures were due to small deviations in damper stroke times from the
times found in Technical Specification Bases Section B3.6.4.2. The corrective actions
consisted of a proposed field change to the solenoid valves for zone Ill dampers and an
engineering evaluation to increase available stroke time margins for Reactor Building
zones I and II. Proposed design change packages (DCP 204917 and 204914) were
being developed to reduce the isolation damper response times. Similar changes had
previously been implemented with Unit 1 isolation damper solenoid valves with no
failures noted since their installation. Additionally, the engineering evaluation performed
within safety evaluation NL-99-061, approved on August 13, 1999, was found to provide
a sound technical basis for increasing the Reactor Building zone I and II isolation damper
maximum stroke time limits found within Technical Specification Bases Section B 3.6.4.2.
c.

Conclusions
Although engineering personnel generally responded in an effective manner to technical
issues, several examples were noted where engineering support was not adequate.
Specifically, engineering personnel were not successful in initially resolving issues
relating to adverse ESW pump-to-pump interactions. Engineering performed an invalid
operability assessment which resulted in two of the four ESW pumps being inoperable
for in excess of the 7 day LCO time limit. This violation of Technical Specification
Section 3.7.2.D, was considered a Severity Level IV violation and was treated as a Non
Cited Violation. A contributing cause was that engineering personnel had not adequately
addressed the potential for adverse ESW pump-to-pump interactions during their review
of NRC Bulletin 88-04.
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Engineering was also not effective in resolving numerous Secondary Containment
isolation damper stroke time surveillance test failures in a timely fashion, as eighteen
surveillance test failures occurred within the last 2.5 years. These failures challenged
station personnel to react to numerous Technical Specification Limiting Condition of
Operation entries regarding secondary containment integrity. Failure to identify
conditions adverse to quality constituted a violation of 10 CFR Part 50, Appendix B,
Criterion XVI, Corrective Action. This Severity Level IV violation was treated as a Non
Cited Violation.
E2.2
a.

Engineering Interfaces With Other Departments
Inspection Scope (37550)
The team reviewed corrective action system documents and plant configuration changes
to evaluate engineering interfaces with other departments. In addition, the team
interviewed several engineers, operators, quality assurance department personnel, and
supervisors, and conducted follow-up inspection of recent and ongoing technical issues.

b.

Observations and Findings
The team noted a number of examples which suggested less than adequate internal
communications between site personnel and design engineering personnel in the PPL
Allentown Office. As a result, some technical issues were not effectively and properly
evaluated in a timely fashion:
1.

As documented in Section 2.1 of the report, a condition report was initiated on
September 20, 1999, related to the Emergency Diesel Generator (EDG) system.
However, a significant impact to the operability of the Emergency Service Water
(ESW) system had been missed by engineering personnel that initiated and
reviewed the CR related to the EDG. Therefore the assessment of the ESW
problem was delayed until 2 days later and ultimately resulted in the
determination that.two ESW pumps had been inoperable. During PPL's review of
the root cause of this issue they identified that a contributing factor to this error
was a breakdown in formal communications among personnel.

2.

During operation of the 'D' ESW pump on September 17, 1999, vibration
measurements were taken and found to exceed the in-service testing (IST)
surveillance acceptance criteria for the Alert range. The System Engineer and
the IST engineers were not informed of the vibration measurements and no
further testing was conducted. Additionally, no condition report was initiated by
maintenance personnel at the time.
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3.

During the development of an operability test procedure for the ESW system, the
actual post accident ESW flow configurations were not incorporated accurately
into the test procedure. Specifically, the Control Structure chiller and Emergency
Diesel Generator flows were non-conservative and indicated a lack of good
communications within the site system engineering group. PPL Allentown design
engineering was not included in reviewing the ESW operability test procedure.

4.

Four loud banging noises (characterized as a potential water hammer) that were
heard in the RHR pump room after placing the 2A RHRSW system in service
were documented in condition report CR 91818, dated March 13, 1999. The CR
evaluation stated that this phenomenon was evaluated in the Industry Events
Review Program (IERP) 96-173, dated January 3, 1997. The IERP evaluated
NRC Information Notice 96-60, "Potential Common-Mode Post-Accident Failure
of RHR Heat Exchangers", and recognized an additional item of concern
applicable to PPL regarding a potential adverse impact of pre-warming the RHR
heat exchanger when placing RHR in service. The IERP evaluation
recommended the initiation of an engineering work request (EWR) to evaluate
the pre-warming sequence. EWR M70372 was initiated on August 8, 1997, and
was still open at the time of this inspection.
CR 91818, which was closed on August 16, 1999, identified the cause of the
potential water hammer on March 14, 1999, to be attributed to the quick pre
warming evolution of the RHR heat exchanger and documented that no further
action was necessary. PPL informed the team that another CR 202512 was
initiated on September 15, 1999, to address the questions and identify actions
regarding the pre-warming sequence.
Based upon review and discussions with PPL personnel, the team concluded that
the reason for the delay in performing the recommended evaluation (from the
IERP and the EWR) were attributed to ineffective communications among the
various disciplines in properly characterizing and evaluating the potential concern
(chemistry, operations, and site and corporate engineering). The team also
found that engineering does not routinely provide feedback to the initiator of an
EWR concerning the priority placed on the requested work. This feedback could
have provided a mechanism to ensure that the issue was properly understood
and prioritized.

5.

In the case of the repeat failures of the secondary containment isolation damper
actuators, poor communications between the on-site engineering personnel and
engineering personnel in Allentown contributed to PPL's untimely response to
that issue over a 2.5 year period. Specifically, corporate engineering did not
recognize the priority and significance that the on-site engineers had placed on
resolving this issue.
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To address plant, equipment, and coordination and communication performance
problems PPL performed an equipment reliability review that was completed on
September 16, 1999, and an integrated plant self-assessment which was just completed
and the report was being drafted at the time of this inspection.
c.

Conclusions
The engineering staff when fully engaged was providing adequate support for resolution
of technical problems and was generally effective in supporting safe plant operations.
However, communication and coordination weaknesses observed delayed resolution of
some technical issues by engineering.

E2.3
a.

Engineering Workload and Work Prioritization
Inspection Scope (37550)
The team reviewed and assessed the Nuclear System Engineering's work load and the
methods used to prioritize and track issues. This included the review of lists of work
assignments from the Nuclear Information Management System, various station
performance indicators, and interviews with several staff members involved in the
process to determine the effectiveness of oversight activities.

b.

Observations and Findings
The Nuclear System Engineering's organizational work backlog was tracked using the
Nuclear Information Management System (NIMS). This computerized system became
operational earlier this year. Second line supervisors review, prioritize, and assign
incoming work. There was no formal organizational guidance concerning the
prioritization of work. There was also no formal guidance concerning work requests
directly communicated to a system engineer. These items were not routinely reviewed
by management for prioritization and may not be captured in NIMS. Discussions with the
Nuclear System Engineering manager and second-line supervisors indicate that
management routinely reviews the organizational work load to determine if items are
properly prioritized and if the prioritization of aged or overdue items needed escalation.
PPL had several new and ongoing efforts to further refine the prioritization process,
including tracking the 20 most significant issues affecting system health and the
publication of a list of the 10 oldest condition reports by Operating Experience Services.
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Currently, the responsible individual may change the due date of a given condition report
corrective action without management review. This issue was first reported in NRC
Special Inspection Report 50-387/99-02, 50-388/99-02. This may result in an artificially
low number of overdue corrective actions and an improperly characterized backlog.
There was a procedural requirement that all corrective actions were to be completed by
the next refueling outage which started greater than 6 months from the event date.
Extensions past the appropriate refueling outage must be approved by the General
Manager-SSES and the General Manager-Nuclear Engineering. The next revision to the
NDAP-QA-0702, "Condition Report," was expected to address this issue with an
escalating approval level for changes to the due date of corrective actions.
c.

Conclusion
This inspection found no specific problems regarding the prioritization of engineering
work backlogs. Nonetheless, the team was concerned about the effectiveness of PPL's
efforts in managing the engineering work backlogs since due dates for other than priority
1 condition reports or corrective actions were routinely changed by the individuals
assigned the task of resolving the issue, without management review and approval.

E2.4
a.

Deferral of Preventive Maintenance Items
Inspection Scope (37550)
The team reviewed the program for deferring or waiving preventive maintenance items
which was governed by NDAP-00-0540, Rev 4, "Preventive Maintenance Scheduling
System." In addition, the team reviewed the engineering analyses for seven waived
"required" preventive maintenance items for content and conformance to procedures.

b.

Observations and Findings
The PPL program allows preventive maintenance (PM) items to be waived, with the
approval of a second line supervisor, and without a technical evaluation or justification.
The exception to that policy were those preventive maintenance items determined to be
"required" by Nuclear Technology. A "required" PM was an administrative designation
for a PM performed to meet an external regulatory requirement. An engineering
evaluation consisting of a 10 CFR 50.59 screening determination or evaluation was
required prior to waiving a required PM. Waiving an internally identified PM activity
would not require the same level of review regardless of the potential impact of not
performing the activity. A review of seven waived "required" PM's found that a 10 CFR
50.59 screening determination had not been performed on any of the items. PPL
identified in the SSES Reliability Task Team Report, PLI-88161, of September 15, 1999,
that improved guidelines for waiving all PM items were needed.
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Technical Specification 5.4 requires that written procedures be established, implemented
and maintained for the activities listed in Regulatory Guide 1.33, which includes
Preventive Maintenance. Procedure NDAP-00-0540, Rev 4, "Preventive Maintenance
Scheduling System," provides written instructions for waiving required preventive
maintenance items. Contrary to this procedure PPL did not perform 10CFR50.59
screening determinations on seven waived "required" PMs. The failure to implement the
requirements of procedure NDAP-00-0540 as described above was the second example
of failing to follow procedures and a Severity Level IV Violation of Technical Specification
Section 5.4, "Procedures," and was treated as a Non-Cited Violation, (NCV 50-387 &
388199-10-01) consistent with Appendix C of the NRC Enforcement Policy. This violation
was documented in PPL's corrective action program as condition report 205155.
c.

Conclusion
PPL did not perform 1OCFR50.59 screening determinations or evaluations for seven
waived "required" preventive maintenance items as required by a station maintenance
procedure. This was a violation for failing to follow procedures and was considered a
Non-Cited Violation of Technical Specification Section 5.4, "Procedures."

E3

Engineering Procedures and Documentation

E3.1

Review of the 10 CFR 50.59 Safety Evaluation Program

a.

Inspection Scope (37001)
The team reviewed the PPL safety evaluation program and selected portions of the
technical training program. Also reviewed were the sections of the plant modification
and configuration management programs that controlled how plant changes should be
reflected in the plant design basis.
As part of this review, the team examined procedures that described how safety
evaluations should be prepared, developed, and approved, and the plant design basis
updated. A sample of safety evaluations were examined, along with plant changes that
PPL had implemented without a formal safety evaluation, i.e., plant changes that had
been "screened out" of the PPL safety evaluation program. Lastly, the team attended a
Plant Operations and Review Committee (PORC) meeting where safety evaluations and
safety screens were reviewed and accepted by the committee.

b.

Observations and Findings
Processes, Procedures and Training
The PPL safety evaluation program utilized a two-step screening process to determine if
a proposed change would require prior NRC approval before implementation. Nuclear
Department Administrative Procedure (NDAP)-QA-0726, "10 CFR 50.59 Evaluations"
described the two-step process in detail.
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First, the proposed change was evaluated against screening criteria contained in NDAP
QA-0726 to determine if a safety evaluation should be prepared. If the preparer of the
change determined a safety evaluation was not required, i.e., it had "screened out," NRC
preapproval of the change was not required. If the activity could not be performed
without a safety evaluation, procedure NDAP-QA-0726 directed the preparer of the
change to prepare the requisite safety evaluation.
Similar to safety screening process, NDAP-QA-0726 had criteria that the preparer of the
safety evaluation used to evaluate whether the proposed change could be implemented
without prior NRC approval. The criteria were similar to the wording contained in
10 CFR 50.59.
Each safety evaluation and safety review received an independent review from an
individual who was not responsible for preparation of the original document. In addition,
as required by the PPL quality assurance program, each safety evaluation was review by
the PORC. If the safety evaluation was prepared to support a permanent plant change,
the design change manual, MFI-2309, "DCP/ECO Preparation Instructions," required the
preparer of the change to revise the Updated Final Safety Analysis Report (UFSAR) by
processing a "Licensing Document Change Notice" (LDCN) in accordance with NDAP
QA-0730, "Controlling Changes to FSAR, Fire Protection Review Report and Technical
Specification Basis."
Procedure NDAP-QA-0726 was a well-written, easy-to-follow document that had
captured the intent of 10 CFR 50.59, and other relevant NRC guidance regarding how
safety screens/evaluations should be prepared. If the proposed change would effect the
description of the plant as outlined in the UFSAR, MFI-2309 had appropriate controls to
ensure the UFSAR was revised.
Six months following each refueling outage, as required by 50.59(b)(2), PPL submitted to
the NRC a report that contained a brief description of any changes, tests and
experiments conducted at Susquehanna along with a summary of the pertinent safety
evaluation. The last report was submitted on schedule on May 21, 1998.
To ensure NDAP-QA-0726 was properly implemented, PPL provided training to
personnel on how to correctly perform safety screens and safety evaluations. However,
individuals received refresher training only on the safety evaluation process and not on
the safety screening process.
The initial training program consisted of two eight-hour modules that consisted of
classroom lecture material as well as "hands-on" exercises where students
demonstrated the ability to use the procedures. Included in the lecture material, was a
discussion of industry issues related to the 10 CFR 50.59 safety review process. To
ensure students retained portions of the lecture, an examination was provided at the
completion of the instruction.
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The initial training provided on the safety evaluation process was reinforced by a
biannual five-hour refresher course. Augmenting the training program, was a series of
"read and sign" newsletters that informed preparers of safety screens/evaluations of
industry developments in the safety review program area.
Safety Evaluations
The team reviewed Nuclear Assessment Services (NAS) assessment report on 1 OCFR
50.59 Safety Evaluation Screens at Susquehanna, dated June 3, 1998. The review was
conducted using two PPL senior engineers and an outside consultant and focused on
whether completed safety screens should have had a safety evaluation.
As part of a Quality Assurance assessment, PPL had made several significant findings in
the area of safety evaluations, including observations that PPL lacked a consistent
manner to prepare safety screening, failure to perform safety evaluations when required,
and the training program for the 50.59 program was inconsistent and in some cases
inadequate. These deficiencies were summarized into action items and placed into
PPL's corrective action program. At the time of the inspection, corrective actions for
these deficiencies had been completed.
Nineteen safety evaluations that discussed plant changes of varying complexity were
reviewed by the team. The majority of the safety evaluations were selected from the
group of evaluations that had been submitted to the NRC as part of the May 21, 1998,
report.
The team found the safety evaluations which accompanied the changes were generally
thorough and complete, and the text which had accompanied the evaluation provided
adequate justification as to why the change was not a USQ. The individuals who
prepared the evaluations were qualified.
With two exceptions, plant design documents, including the Technical Specifications
(TS) and UFSAR had been updated to reflect changes brought about through
implementation of the safety evaluations. The exceptions concerned safety evaluations
99-008 and 99-193 that evaluated changes to the Rod Block Monitor (RBM) and
Residual Heat Removal (RHR) systems. The design changes revised Rod Block Monitor
set points, and removed isolation logic that automatically closed the RHR decay heat
removal loop isolation valves when a high temperature condition was detected in a RHR
cubicle. The Rod Block monitor set point had been changed to reflect the new value;
however, the UFSAR revision had not been submitted to the NRC. The RHR
modification had been placed on administrative "hold" pending establishment of suitable
plant conditions for implementation. At the time of this inspection the UFSAR changes
were in preparation by PPL.
The team found the safety screening/evaluations that accompanied the proposed
changes were thorough and complete, and the text which had accompanied the
evaluations provided adequate justification as to why the change was not a USQ.
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Plant Operations Review Committee Activities
One safety evaluation and several safety screens were reviewed by the PORC during
the meeting that the team attended. The safety evaluation was prepared to support a
proposed TS change that would decrease the allowed out-of-service time for the
Residual Heat Removal Service Water System (RHRSW). The safety screens involved
several proposed procedure changes and procedure revisions. The team noted PORC's
review of the safety screens/evaluations was thorough and complete.
c.

Conclusions
PPL's procedure to control a safety evaluation/review provided guidance to determine if
a proposed activity could be implemented without prior NRC approval. Process controls
were adequate to ensure changes to the plant were reflected in design documents.
Corrective actions implemented as a result of the Quality Assurance assessment appear
effective since safety screens and evaluations were found to be thorough and complete.

E7

Quality Assurance in Engineering Activities

E7.1

Quality Assurance Oversight of Engineering Activities

a.

Inspection Scope (37550)
Summaries of audit and surveillance findings were reviewed to assess QA findings,
scope and content. The team also reviewed a QA audit in the engineering area related
to safety evaluations to evaluate the effectiveness of the audit in relation to engineering
activities. In addition, the team reviewed three Independent Safety Engineering Group
(ISEG) engineering assessment related reports and interviewed the acting on-site ISEG
supervisor. The acting on-site Nuclear Assurance supervisor was interviewed to
determine the QA process as it related to engineering activities.

b.

Observations and Findings
Quality Assurance
The on-site Quality Assurance (QA) organization primarily performs a Quality Control
function with limited resources for performing audits and surveillances. During this
inspection it did not appear that the on-site Quality Assurance organization was fully
integrated into significant work activities at the plant as witnessed by the lack of
adequate QA coverage for major work on the 'D' ESW pump motor. Due to incorrect
bearing installation in the 'D' ESW pump motor during maintenance activity and lack of
QA coverage on the second shift when the bearings were installed backwards, the pump
exceeded the vibration Alert range measurements acceptance criteria during the in
service testing (IST) surveillance conducted on September 17, 1999. Additionally,
without QA involvement no condition report was initially generated by maintenance
personnel to document the IST deficiency.
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The majority of the QA audits were performed by QA personnel from the corporate office
in Allentown. A review of a summary of QA audit and surveillance findings found that the
majority of the findings were administrative (i.e.; procedure and documentation errors)
with few programmatic or performance-based findings. According to the acting on-site
Nuclear Assurance supervisor, QA does not trend findings to determine improvements or
degradations in performance.
QA findings are no longer part the official Condition Report process. A separate process
governed by NDAP-QA-01 05, Rev 0, "NAS-QA Findings" was recently developed to
document and track QA findings. The QA organization will maintain the QA finding
database until a change is made to the Nuclear Information Management System
(NIMS).
Independent Safety Enqineering Group (ISEG)
The selected ISEG reports reviewed by the team were found to have extensive reviews
of selected plant issues which provided recommendations for action to improve
performance in administrative or technical matters. The ISEG reports were indicative of
careful investigation and analysis. ISEG report recommendations are tracked by ISEG
and, if appropriate, documented as condition reports.
c.

Conclusions
The QA department was not effectively used to monitor, assess, and improve plant
performance based on limited resources for audits and surveillances, lack of substantive
performance based findings, and lack of trending findings. The on-site Quality
Assurance organization did not appear to be fully integrated into significant work
activities at the plant as observed by the inconsistency in QA coverage for the
maintenance work performed on the 'D' ESW pump motor.

V. Management Meetings
Xt

Exit Meeting Summary

The preliminary inspection results were discussed with members of PPL management on
October 1, 1999. PPL acknowledged the inspection findings presented. PPL did not dispute the
findings. A subsequent follow-up telephone conservation on October 12, 1999, with Mr. D.
Filchner concluded the inspection. No proprietary information was identified.
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PARTIAL LIST OF PERSONS CONTACTED
Pennsylvania Power Light Company
Vice President, Nuclear Site Operations
Vice President, Nuclear Engineering & Support
General Manager, Susquehanna Steam Electric Station
Manager, Nuclear Operations
Manager, Nuclear Modifications
Manager, Nuclear Technology
Manager, Nuclear Licensing
Senior Engineer, Nuclear Licensing
Manager, Nuclear Systems Engineering

R. Saunders
G. Jones
B. Shriver
K. Chambliss
R. Saccone
M. Simpson
T. Harpster
D. Filchner
R. Pagodin

U. S. Nuclear Regulatory Commission
Deputy Director, DRS
Senior Resident Inspector
Resident Inspector
Resident Inspector

B. Holian
S. Hansell
A. Blamey
J. Richmond

INSPECTION PROCEDURES USED
IP 37001:

10 CFR 50.59 Safety Evaluation Program

IP 37550:

Engineering

ITEMS OPENED, CLOSED, AND DISCUSSED

Opened/Closed
NCV

50-387/388/99-10-01

Failure To Follow Bypass and Preventive Maintenance
Procedures

NCV

50-387/388/99-10-02

Exceeding Technical Specification 3.7.2 LCO

NCV

50-387/388/99-10-03

Inadequate Corrective Actions Secondary Containment
Dampers

J

.

,.
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LIST OF ACRONYMS USED
CFR
CR
EDG
ESW
HPCI
ISEG
LCO
NCV
NDAP
NRC
PCIV
PORC
PPL
RHR
RHRSW
SSES
TS
UFSAR
USQ

Code of Federal Regulations
Condition Report
Emergency Diesel Generator
Emergency Service Water
High Pressure Coolant Injection
Independent Safety Engineering Group
Limiting Condition for Operation
Non-Cited Violation
Nuclear Department Administrative Procedure
Nuclear Regulatory Commission
Primary Containment Isolation Valve
Plant Operations Review Committee
Pennsylvania Power Light Company
Residual Heat Removal
Residual Heat Removal Service Water
Susquehanna Steam Electric Station
Technical Specification
Updated Final Safety Analysis Report
Unreviewed Safety Question

