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EXECUTIVE SUMMARY 

Salem Inspection Reports 50~272; 311 /97-05 
February 7, 1997 - March ,28, 1997 

This inspection included aspects of licensee engineering and plant support. The report 
covers an 8-week inspection related to equipment and engineering performance issues that 
require resolution prior to Salem .restart. These issues are included in Checklists II and Ill.a 
of the NRC restart action plan. 

Engineering 

Based on their review of closure packages associated with the NRC restart plan for Salem 
and related engineering activities, the inspectors concluded that: 

• The licensee had satisfactorily addressed the problem statements in their 
Engineering Restart Action Plan and that the actions taken to address the areas of 
concern encompassed by the problem statements resulted in significant 
improvements in engineering performance and enhancements in the engineering 
work processes. [E1 .2] 

• The IST Program for valves and pumps showed substantial improvements. While 
some weaknesses continued to be identified, the licensee aggressively pursued 
acceptable resolutions. [E1 .3] 

• The licensee made significant progress in improving the design of the Unit 2 
radiation monitoring (RM) system by upgrading the RM equipment. [E1 .41 

• Engineering exhibited weaknesses in the areas of communication during the 
implementation of the HVAC balancing damper corrective actions. [E1 .6] 

• Of two safety evaluations issued to support FSAR revisions and justify existing 
electrical separation deviations, one improperly concluded that an evaluation was 
not required; the other allowed physical contact between cables from redundant 
divisions and, therefore, a lack of separation. As a result, a 10 CFR 50.59 violation 
was issued. 

• The engineering evaluation regarding needed overload protection of electric 
containment penetration assemblies was unacceptable in that it did not meet the 
intent of Regulatory Guide 1 .63. PSE&G engineering disagreed that the current 
design did not meet the Salem licensing basis, but agreed that they would evaluate 
the design and justify its acceptability. This issue was unresolved pending further 
NRC review of the results of the licensee's evaluation and consequent actions to 
assure containment integrity during postulated design basis events. 

iii 



Report Details 

Ill. Engineering 

E1 Conduct of Engineering 

E1 .1 Introduction 

On February 23, 1996, the NRC issued the restart action plan for Salem Units 1 
and 2. Restart Issue Checklists II and Ill.a include the technical and programmatic 
issues that require resolution. These issues, related to NRC concerns regarding 
equipment performance problems and plant personnel issues, involved previously 
identified unresolved items and violations as well as generic concerns. The purpose 
of the current inspection was to review the closure packages prepared by the 
licensee to address these issues. Except as noted, the review was conducted in 
accordance with inspection procedure 92903. 

E1 .2 Salem Engineering Restart Action Plan (Closed) 

a. Inspection Scope 

Public Service Gas and Electric Company (PSE&Gl sent the NRC their Salem Restart 
Action Plans (RP) in a letter dated November 24, 1995. PSE&G updated these 
plans and resubmitted them to the NRC in a letter dated March 26, 1996. The 
inspectors examined the licensee's actions to complete the Engineering RP and the 
results achieved by such actions. 

b. Observations and Findings 

Recognizing that: (a) "Engineering performance must be improved to support 
reliable station operations and maintenance;" and (bl "Engineering management 
processes and programs must be more effective and proactive in identifying and 
resolving long standing equipment problems," PSE&G divided the engineering RP 
into five areas of improvement. For each area they formulated a problem statement 
·and identified the corrective actions to resolve each problem. The five problem 
statements and corrective actions are described below: 

Problems Statement 1 : Performance expectations, roles, and responsibilities are not 
clearly defined or understood by the engineering staff and interfacing organizations. 

The inspector's review of this area determined that the licensee had established 
organizational goals and individual roles, responsibilities, and expectations. They 
promulgated this information to engineering and other plant organizations in writing 
and in a series of meeting. The licensee also performed self-assessments and 
customer surveys and used the results of these assessments and surveys to 
develop additional remedial actions. 
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To evaluate engineering performance in time, PSE&G developed several computer
based performance indicator tracking systems. The most global of these is the 
Nuclear Business Unit (NBU) Performance Indicators which measures and trends the 
parameters of safety, efficiency, effectiveness, productivity, quality, innovation, 
quality of work life, financial performance, and regulatory performance. 

The inspector reviewed these NBU performance indicators and confirmed that they 
were kept up-to-date and distributed to responsible personnel. The inspector also 
determined from interviews of engineering personnel that they understood their 
organizational goals, individual roles and responsibilities, and management's 
expectations. 

To evaluate how engineering performance was viewed by the plant operation staff, 
the inspector interviewed personnel from operations, chemistry, maintenance, and 
radiation protection. They reported that engineering was responsive and that 
organizational interfaces were working well. 

Problem Statement 2: Engineering is not proactively identifying, determining root 
causes, or solving technical issues in a timely manner; 

The inspector's review of this area determined that PSE&G had established a root 
cause analysis (RCA) group and provided training in RCA philosophy and 
techniques. The RCA group was subsequently merged with Engineering Assurance. 
Through training attendance records and personnel interviews, the inspector also 
determined that over 60% of the engineering departments staff had received RCA 
training. 

Regarding problem identification, the inspector found that the threshold was low 
and the corrective actions appropriate. The inspectors also reviewed the current 
process for identifying emerging technical issues, whether generated internally or 
externally from events at other reactors. The inspector identified no specific 
concerns in this area. Adequacy and timeliness of corrective actions was previously 
inspected and discussed in Inspection Report (IR) 50-272; 311 /96-18. 

Self and third-party assessments were critical in nature and of an appropriate scope. 
The licensee took, in general, acceptable remedial actions to correct weaknesses 
and discrepancies identified by the assessments. Examples also exist when these 
actions were less than focused. One such example is the less than proactive 
approach to address the Appendix R concerns, as described in Inspection Report 
No. 97-09. 

In the Design and Plant Engineering area, the inspector found that all design change 
packages (DCP) required for Salem 2 restart had been issued for implementation. 
To improve DCP quality PSE&G revised procedure NC.NA-AP.ZZ-0008(0) to include 
more independent checks and reviews; added peer and Installation and Test Group 
review of DCPs; and required system walkdowns. PSE&G also created the tools to 
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monitor DCP quality. Performance indicators included Station Operations Review 
Committee (SORC) rejections and installation initiated change requests. In addition, 
they instituted project teams and weekly engineering meetings to discuss DCP 
strategy and DCP problems. 

In the System Engineering area, PSE&G established an interim engineering analysis 
group to supplement operability determinations and system readiness review teams. 
In presentations to management, the readiness review teams detailed the status of 
each system and justified its operability and readiness for restart. 

Regarding the Nuclear Fuels group, the inspector reviewed the licensee's issue 
identification and the self and third-party assessments. Only minor issues were "\ 
identified; the licensee's corrective actions were appropriate. 

Problem Statement 3: Several engineering programs and procedures do not meet 
some regulatory requirements and/or are not effective. Engineering backlogs are 
not maintained at acceptable levels. 

To address the quality and effectiveness of engineering programs, PSE&G 
conducted assessments of existing programs such as inservice inspection, 
temporary modifications, snubbers, valve packing, and specialty engineering. Based 
on these assessments, many improvements resulted. Several programs, such as 
the inservice inspection and testing, service water reliability, and motor-operated 
valve program, were evaluated in detail by the NRC as part of the Salem restart 
action plan and found acceptable. The inspector considered the assessments. 
performed by PSE&G to be good. 

The inspector also determined that the licensee conducted a review of all 
procedures and upgraded them, as necessary. A sampling of upgraded procedures 
by the inspector identified no areas of concern. He also found that PSE&G had · 
properly disseminated upgrading information to affected departments and had 
implemented new and/or revised training for programs like setpoint control, 
·erosion/corrosion, Appendix R (fire protection), and environmental qualification of 
equipment. 

In the area of engineering backlog, the inspector found that PSE&G had adequately 
characterized it and effectively reduced it. This area was also evaluated previously, 
as documented in IR 50-272; 311 /96-18. 

Problem Statement 4: The engineering staff is not adequately trained to· assure high 
quality of work. Engineering staff qualifications are not clearly established or 
maintained . 
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To address this problem statement, the licensee initiated a third-party assessment of 
engineering support personnel (ESP). Based on the result of this assessment, 
PSE&G took a "from the ground up" approach to ESP training starting with a job 
analysis and the qualification level of each ESP. Personnel was then authorized to 
work independently only on those tasks for which they had completed their 
qualification guides; for other tasks they were allowed to work under the direction 
of an individual who had completed the qualification process. 

The inspector determined that PSE&G had completed the ESP job analyses and 
revised the training matrices and job qualification guides. These guides were readily 
available and the individuals interviewed were cognizant of their progress in 
completing their guide and of the tasks they were authorized to perform 
independently. The inspector also determined that PSE&G had upgraded the 
qualifications of the training instructors. 

In evaluating PSE&G's engineering support personnel, the consultant used an 
industry developed Engineering Quality Index (EQI) that includes indexes in 
Engineering Judgement (EJI) and Problem Solving Knowledge (PSKI). The 
evaluation showed acceptable scores, but somewhat lower scores in PSKI. The 
PSKI measures the ability to identify failure symptoms, distinguish normal versus 
off-normal conditions, and to identify causes of failure. To improve the PSKI, 
PSE&G added increased root cause analysis training to the qualification guides. 

Despite the broad-scope steps taken by the licensee to improve the qualification of 
the engineering staff and to provide them with the necessary training, the NRC 
inspectors have found that weaknesses continue to exist in the implementation of 
certain programs, such as the testing program, as previously observed in recent 
NRC reports, and the safety evaluation process according to 10 CFR 50.59, as 
indicated in other sections of this report. 

Problem Statement 5: The engineering organization safety culture needs to be 
improved and anchored in the organization. Engineering management has not 
·provided the leadership to implement a continuous engineering improvement and 
effective self-assessment process. 

To address this problem statement, the licensee developed a strategy aimed at 
improving human performance and management leadership. The inspector's review 
of this area determined that PSE&G had realigned the engineering organization filling 
key positions, as needed, with qualified management personnel. The revised 
engineering organization, including roles and responsibilities, was delineated in 
procedure ND.01-AP.ZZ-0001 (Q). 

·To improve human performance, PSE&G now requires training in safety evaluation 
(10 CFR 50.59) review for all engineering document preparers and peer reviewers. 
In addition, root cause analysis and error reduction training was incorpqrated in the 
qualification guides of all engineers. Training records and personnel interviews also 
showed that the station engineers had been trained in PSE&G procedure NC.NA
AP.ZZ-0006(0) "Corrective Action Program." 
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To allow the system managers to focus on long term system performance, 
reliability, and operability, the responsibility for performing reactive engineering work 
was assigned to a newly created Maintenance Engineering organization. To 
improve their ability to support proactive engineering, the licensee developed 
system notebooks, conducted system walkdowns, and provided training in root 
cause analysis and human error reduction. System walkdowns had been conducted 
on all plant systems and the system indexed database system (SIDS) was being 
used to record identified system problems. 

The licensee was also maintaining a large number of engineering restart 
performance indicators, including DCP issuance and completion dates, overdue 
DCPs, condition report (CR) resolution, design drawing revisions overdue, deficiency 
evaluation form (DEF) backlog, action tracking system (A TS) backlog, and work on 
hold for obsolete spare parts. 

To address the technical and programmatic concerns described in the NRC restart 
action plan for Salem, PSE&G instituted two oversight committees, the Safety 
System Review Board and the Management Review Committee. These committees, 
with the responsibility of reviewing engineering products for technical content and 
compliance with licensing and design bases, provided individual attention to 
engineering personnel and were partly instrumental in the engineering performance 
improvements observed by the NRC during recent inspections of engineering output . 

Conclusions 

Based on the above review, the inspector concluded that the licensee had 
completed each step in the Engineering Restart Action Plan and satisfactorily 
addressed the problem statements. The inspector also concluded that the actions 
taken by the licensee to address the areas of concern encompassed by the problem 
statements generally improved engineering performance and work processes .. 
Specific engineering areas yet to be resolved will be addressed under those specific 
areas. 

E1 .3 NRC Restart Item 11.16 - NRC and QA Identified Numerous lnservice Test (IST) 
Program Deficiencies (Closed Unit 2 only) 

a. Inspection Scope 

In the previous inspection of this restart issue, documented in NRC Inspection 
Report 50-272; 311 /96-20, the inspectors identified several IST program scope 
deficiencies and other items that required resolution prior to Salem Unit 2 restart. 
Based on the findings of this inspection and recent NRC issued violations of IST 
requirements (VIO 50-272; 311/96-18-03 and -05), as well as other internally 
identified program discrepancies, the licensee initiated a re-review of the IST 
program to address the various deficient areas. On February 26, 1997, the Salem 
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Management Review Committee approved a supplemental package for restart item 
11.16 to document the results of the re-review. This inspection included a review of 
the supplemental closure package, related condition reports, test procedures, and 
test results. 

Observations and Findings 

As a result of the NRC and self-identified program deficiencies, as of 
February 26, 1997, the licensee had issued over eight IST related condition reports 
(CRs). Based on the collective impact of the identified discrepancies, the licensee 
conducted a re-review of the IST Program to ensure that the valve classifications 
and testing requirements were consistent with IST program requirements. 

The licensee determined that changes were required to address the NRC violations 
and concerns, as well as to address deficiencies discovered during the above 
reviews. These changes included the removal of dual valve classifications (i.e. 
valves will be classified as either active or passive), and reclassification of some 
valves from passive to active. In some cases valves had been incorrectly classified 
as passive and only required reinstatement in the program as active because the 
required testing and procedures were still current. In other cases procedure 
changes and additional testing were required, as well as a program classification 
change from passive to active. 

The inspector selected several valves in each of the above categories to verify that 
the testing of record was acceptable (six valves sampled), or that additional testing 
had been completed (fourteen valves sampled). The inspector further verified that 
appropriate corrective action documents were tracking the actual changes to the 
valve basis sheets. No additional discrepancies were identified. 

The licensee determined that sixty-seven valves included in the IST program were 
passive. The inspector sampled six of these valves to determine if the passive 
classification was in accordance with IST program requirements. During this review 
the in,spector questioned the passive classification of the RHR hot leg recirculation 
isolation valve, 2RH26. Emergency core cooling TS 3.5.3.b.2 requires use of this 
valve to provide RHR flow to the RCS hot legs. The licensee had approved a 
10 CFR 50.59 safety evaluation on July 10, 1994, that eliminated the use of the 
RHR hot leg flow path during the recirculation mode of emergency core cooling and· 
changed the design basis for RHR pump NPSH. Based on this, the IST personnel 
determined that valve 2RH26 was not required to change position to perform any 
safety function and hence classified the valve as passive. Based on some broader 
based NRC concerns and questions associated with RHR pump NPSH and hot and 
cold leg recirculation alignments, the NRC inspection of this issue will be 
documented in a separate NRC inspection report. No other discrepancies were 
identified. 
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The inspector determined that the IST group was reviewing various change 
documents for impact on the IST program. However, the inspector noted that 
UFSAR change notice 96-04, approved on March 16, 1996, specified a maximum 
stroke time of 17 seconds for containment sump isolation valves 21 & 22SJ44. 
The inspector reviewed the valve stroke time acceptance procedure, S2.RA-ST.SJ-
0005(Q), and determined that the maximum allowable stroke time for these valves 
was 18.3 seconds for 21 SJ44 and 18.9 seconds for 22SJ44. The inspector 
verified that the test of record for these valves documented an actual stroke time of 
less than 17 seconds. The inspector also verified that the licensee had initiated a 
procedure revision to change the stroke time acceptance limit to reflect the one 
specified in the FSAR. This item is closed. 

In NRC IR 50-272; 311 /96-20, the inspector did not complete the inspection of 
surveillance procedure S2.0P-ST.SW-0001 (Q), "lnservice Testing - 21 Service 
Water Pump," to determine if the IWP code requirements were met for repeatable 
reference values and flow rate measuring methods. The inspector completed the 
review of this procedure, plus IST procedure S2.RA-ST.SW-0001 (Q), "lnservice 
Testing 21 Service Water Pump Acceptance Criteria," Revision 2, engineering 
calculation S-C-SW-MDC-1422, "Surveillance Test Error Analysis," Revision 0, and 
engineering calculation S-C-SW-MDC-0960, "Service Water Pump Full Flow Test 
Line Flow Orifice Calculation," Revision 0. The inspector concluded that the 
licensee was conducting IST of the service water pumps in accordance with the 
IWP code requirements. No discrepancies were identified. 

In NRC IR 50-272; 311 /96-20, the inspector noted that NRC approval of relief 
requests V-24 and V-25 was required prior to startup of Salem Unit 2. The NRC 
granted interim approval of these relief requests on February 13, 1997. This item is 
closed. 

In NRC IR 50-272; 311 /96-20 the inspector identified five problem report items that 
required completion prior to Unit 2 restart. The inspector verified that these items 
had been completed. This item is closed. 

The inspector noted that the last IST Program update was issued as Revision 6 in 
August 1996. Since then, valves have been added to the program as the result of 
NRC findings and other IST reviews. Salem personnel issued and/or revised 
procedures to perform the required testing and provide acceptance of the testing. 
These additional valves, however, had not been reflected in the IST program basis 
sheets accessed on the licensee's document management system (OMS). The basis 
sheets are used in part by planning personnel to determine post maintenance testing 
(PMT) requirements subsequent to maintenance activities. The inspector discussed 
this observation with Salem IST personnel. Salem IST personnel issued 
CR #970403260 to document the condition, and issued a memorandum to the 
planning and scheduling department identifying the valves and testing requirements 
that will be included in the next revision to the IST Program, presently scheduled to 
be issued by June 30, 1997. The inspector concluded that the CR and the 
memorandum would correct the concern. This issue is closed . 
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c. Conclusions 

PSE&G's IST Program for valves and pumps showed substantial improvements. 
While some weaknesses continued to be identified, the licensee aggressively 
pursued acceptable resolution. The inspector concluded that the licensee had 
implemented an acceptable IST program to support Unit 2 restart. This restart issue 
is closed for Unit 2. 

E1 .4 Radiation Monitoring System Reliability, NRC Restart Item 11.26 (Closed Unit 2 only) 

a. Inspection Scope · 

The Salem station has had a history of failures associated with the radiation 
monitoring system (RMS). Problems with aging, parts availability, and system 
design have resulted in recurring RMS failures. These failures have been a 
distraction to the operators and a challenge to the maintenance staff and a burden 
to maintenance resources. In many cases the failures have caused automatic 
ventilation system isolation and actuation. Many RMS failures have required the 
initiation of licensee event reports (LERs), special reports, and the implementation of 
compensatory actions. 

The inspector reviewed the licensee's corrective actions to resolve the various RMS 
issues. Specifically, the inspector reviewed the closure package, project planning 
documents, work orders, design changes, technical specification tracking log, and 
condition reports. In addition, the inspector conducted a field walkdown of the 
technical specification radiation monitors and discussed RMS operation with the 
operators, technicians, and the RMS system manager. 

b. Observations and Findings 

In 1991, the licensee formed a team to investigate and provide possible solutions to 
the many RMS problems. PSE&G completed this investigation for Unit 2 in 
·April 1995 and documented the results in report S90-122, RAP-148-90-0048, 
Revision 0. In this report the RMS failures were categorized and viable corrective 
actions were recommended. In addition, as part of the RMS system readiness 
review, the PSE&G RMS team initiated condition reports documenting various RMS 
problems. The following list summarizes the various RMS problems and the 
corrective actions that have been or are scheduled to be completed to support 
Unit 2 restart:· 

• Main Steam Line Monitors (2RM46A - Dl - Excessive condensation caused 
repeated channel failures due to channel shorting. Design changes 2EE-
0099, Revision 0, & 2EE-0141, Revision 2, were implemented which 
installed hermetically sealed detectors and anti-sweat insulation. These 
changes have been completed . 
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Plant Vent Monitors (2RM45A & DJ - Background radiation levels were too 
low to keep the monitors on-scale, resulting in the monitors going into low 
failure. Design change 2EC-3340, Revision 1, was implemented which 
installed small keep-alive radiation sources to elevate background radiation 
level. This change has been completed. 

• Control Room Intake Duct Monitor (2RM1 Bl - Spurious spiking has caused 
repeated swapping of the control room ventilation to the emergency mode. 
Design change 1 EC-3505, package 3, Revision 5, was implemented which 
replaced the RM channel to eliminate the spiking problem. This change has 
been completed. 

• Plant Ventilation Monitors (2RM41 A - D) - Equipment failures due to aging 
and obsolete parts caused RM channel unavailability; Design change 2EC-
3212, Package 1, Revision 0, was implemented which replaced the 2RM41 
sample skid. This change has been completed. 

• Control Room Area Monitor (2R1 A), Containment Atmospheric Monitors 
(2RM11, 2RM12A & 8), Steam Generator Slowdown Monitors (2RM19A -
D), and Plant Ventilation Monitors (2RM41 A - D) - Electronic problems have 
resulted in repeated channel failures. Design change 2EC-3086, Revision 8, 
was implemented which replaced the electronic portion of these RMS 
channels. These changes have been completed. 

• Condenser Air Ejector Monitor (2RM15) - Problems with a solenoid valve in 
the sample skid caused sample flow blockage, rendering the monitor 
inoperable. Design change 2S0-0307, Revision 0, was implemented which 
installed a new type solenoid valve. This change has been completed with 
the exception of functional testing which is scheduled to be complete during 
Unit 2 startup. 

• Steam Generator Slowdown Monitors (2RM 19A - Dl - Failures of the high 
and low pressure regulators in the sample lines due to magnetite in the 
process fluid. Design change 2EE-0276, Revision 0, was implemented which 
installed new pressure regulators resistant to magnetite. This change has 
been completed with the exception of functional testing which is scheduled 
for completion during Unit 2 startup. 

• RMS Central Processing Unit (CPU) - The CPU was unreliable resulting in 
numerous failures. Design change 2EC-3372, package 1 & 2, was 
implemented which added a redundant alarm interface package, and 
corrected software programming problems with the CPU. These changes 
have been completed. 

• Containment Fan Cooling Unit Service Water Monitors (2R13A - C), 
Condenser Air Ejector Monitor (2RM15), Plant Vent Effluent Monitor 
(2RM16), and Liquid Rad Waste Disposal Monitor (2RM18) - Problems with 
the aluminum connector pins on the module backplanes becoming oxidized 
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over time made them susceptible to spiking and channel failure . 
Refurbishment of the aluminum pins was completed to support Unit 2 
restart. The long term corrective action is to replace the aluminum pins with 
gold-plated pins. This design change {2E0-2507) is scheduled for 
completion in the fall of 1997, and is being tracked to completion by 
CR #960404183, CRCA #3. 

The inspector performed a field inspection of the. RM system to observe the material 
condition of RM equipment and to observe equipment changes described above {to 
the extent possible). The inspector determined that the changes made to the Unit 2 
RM System were extensive and should significantly increase the availability and 
reliability of the RM System. Functional testing of some RM system design changes 
require completion prior to or during restart {as described above). These items are 
being appropriately tracked by the Salem staff. No concerns or findings were 
identified during the field inspection. 

The inspector determined that the only technical specification radiation monitor not 
scheduled to be returned to service prior to Unit 2 restart was the Non-Radwaste 
Basin Liquid Monitor (2RM37). A design change to correct a sample flow problem 
with this RM was not scheduled to be completed until after Unit 2 restart. 
Compensatory sampling in accordance with TS requirements had been implemented 
and was being tracked in the TS tracking log. The inspector concluded that 
sufficient progress had been completed with this monitor to justify restart. 

The inspector performed a review of the open corrective maintenance work orders 
(WO) associated with the Unit 2 RM system. The inspector determined that the 
licensee had evaluated the post-restart maintenance· work orders against restart 
screening criteria contained in procedure SC.SE-DD.ZZ-0001 (Z), "Salem System 
Readiness Review Program," Revision 5. The inspector further determined that the 
Salem staff was aggressively pursuing completion of the open restart-required WOs. 
At the completion of the inspection there were three open restart required RMS 
corrective· maintenance work orders (WOs). No concerns or findings were identified 
·during this review. 

The inspector reviewed the open condition reports (CRs) written against the Unit 2 
RM system to determine if there were issues relating to RMS reliability that would 
require resolution prior to Unit 2 startup. No concerns were identified during this 
review. 

The inspector determined that the licensee had included the RM system in the 
Maintenance Rule scope and had established goals covering failure rates, 
availability,. RM-related LERs, and special reports. The licensee also conducted a 
review of the RM system reliability over the past three years and identified an 
adverse Maintenance Rule trend associated with fifty-nine preventable system 
functional failures. This review was documented on CR #960528179, dated 
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May 29, 1996. The inspector reviewed the CR evaluation and concluded that the 
corrective actions for the repeat preventable system functional failures were 
included in the design changes made to the RM system discussed above. No 
concerns or findings were identified during this review. 

c. Conclusion 

The licensee has made significant progress in improving the design of the Unit 2 RM 
system by upgrading RM equipment, refurbishing existing equipment, and correcting 
design deficiencies. The licensee has included the RM system in ttie Maintenance 
Rule scope which requires trending and corrective actions for repeat preventable 
failures. The inspector concluded that the Unit 2 RM system was acceptable to 
support Unit 2 restart. This item is closed for Unit 2. 

E1 .5 NRC Restart Item 11.41 - Verify Adequate Corrective Action to Ensure Steam 
Generator Integrity (Closed Unit 2 Only) 

Unresolved Item No. 50-311195-17-03, Steam Generator Tube Integrity, was 
updated in Inspection Report 50-311/96-10, dated October 30, 1996. The 
Inspection Report concluded that the licensee had taken sufficient actions to ensure 
the integrity of the Unit 2 steam generator tubes, and that this item, which is 
Item 11.41 of the NRC Restart Plan for Salem, remains open pending review and 
approval for closure by the Salem Assessment Panel (SAP). 

The SAP reviewed this item at its January 13, 1997, meeting (Meeting #97-01 ). 
As reflected in the minutes dated February 10, 1997, the SAP concluded that a full 
cycle of operation of the Unit 2 steam generators is justified. Thus, NRC Restart 
Plan Item 11.41 is closed for Unit 2. 

E1 ,6. NRC Restart Item 111.11. Engineering Contribution to Problem Resolution. Including 
Safety Evaluations (Open) 

a. ·inspection Scope 

During the previous inspection of this restart issue, documented in NRC Inspection 
Report 50-27 2 & 311 /96-16, the inspector identified an issue associated with 
ventilation system manual dampers. In November 1995, a PSE&G contractor raised 
a question concerning how balancing dampers were secured, after air balancing, to 
ensure the dampers remained in position. The concern was that if a damper locking 
nut or set screws were to loosen due to vibration, the damper would be free to 
open, thereby defeating the damper's purpose. The inspector determined that the 
Salem staff had not addressed this concern. On December 6, 1996, as a result of 
the NRC's questions, the Salem staff initiated condition report (CR) #961212200 to 
document their review on this issue. This inspection was to review the corrective 
actions documented in this CR. 
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Observations and Findings 

On November 15, 1996, Salem personnel found a fuel handling building (FHB) 
ventilation bal_ancing damper in the full open position, which resulted in an excess 
supply of air into the FHB. The licensee initiated condition report (CR) #961112204 
to document this occurrence. The licensee determined that vibrations had caused 
the damper operator clamping nut to loosen, which allowed the air flow in the 
supply duct to force the damper open. The inspector determined that this specific 
occurrence was not safety significant because the TS requirement for FHB negative 
pressure was not exceeded and fuel handling operations were not in progress. 
However, this occurrence involved the same concern (damper opening) that was 
raised by a PSE&G contractor in November 1995. 

The inspector reviewed the specified corrective actions of CR #961 202200 and 
CR #961112204 and found that the licensee was taking acceptable corrective 
actions for damper locking nuts (i.e., installation with Locktite), but had not 
incorporated the required corrective actions for the set screws (i.e., installation with 
Locktite). The inspector determined that although field work had not been 
completed at the time of this inspection, individual corrective action items had been 
closed based on the issuance of modification change requests (MCRs) to the various 
ventilation system design change packages that were being worked. From a review 
of the MCRs and a field inspection of some dampers that had been worked in 
accordance with the MCR instructions, the inspector determined that the set screws 
had not been included in the locking instruction and were not secured with Locktite 
in the field. Based on the inspector's observations, the licensee issued 
CR #970131181 to document that the specific corrective actions for the dampers 
had not been implemented. 

The licensee determined that the most probable cause for the set screws not being 
included in the corrective actions was that the corrective action focus associated 
with the FHB condition report was the locking nut and not the set screws, as the 
locking nut was the part that loosened. In addition, the corrective actions specified 
·in the other CR had not been communicated adequately to the preparer of the 
MCRs, resu~ting in the locking nut again being the focus of the fix. The inspector 
concluded that the licensee's engineering department had failed to get the 
information to the people doing the work. The licensee revised the MCRs and the 
inspector verified that the revised MCRs. provided adequate instructions. 
Subsequent to implementation of the revised MCR instructions, the inspector field 
inspected some completed balancing dampers in the SPAV and determined that the 
locking nuts and the set screws had been appropriately secured. The issue with the 
HVAC balancing dampers is considered resolved . 
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NRC Restart Issue 111.11 includes, among others, a concern regarding adequacy of 
·safety evaluations. The NRC originally reviewed the licensee's program to address 
safety evaluations in August 1996. At that time, the inspector concluded that the 
Salem staff had improved the quality and effectiveness of the 10 CFR 50.59 
program through a number of corrective actions, including procedure revisions and 
personnel training. The issue was left open pending further NRC evaluation of the 
program implementation. 

The NRC reviewed the program again in November 1996 and, based on positive 
results from his review of several safety evaluations applicability reviews and safety 
evaluations that had been completed to support permanent plant modifications 
concluded that the implementation of PSE&G's 10 CFR 50.59 safety evaluation 
process was acceptable. However, more recent observations indicate that 
weaknesses continue to exist with the program implementation, e.g. the RH 26 
valves (sections E1 .3) and cable separation (section E1 .8 of this report). Based on 
these observation, the quality of the safety evaluation process remains open 
pending the NRC review of the corrective actions that will be initiated by the 
licensee to address safety evaluations. 

Conclusions 

Although the licensee's engineering staff had weak communication during the 
implementation of the HVAC balancing damper corrective actions, the completed 
corrective actions were acceptable. In light of recent NRC observation regarding 
questionable PSE&G's implementation of the 10 CFR 50.59 program, this restart 

. issue remains open pending appropriate corrective action by PSE&G. 

NRC Restart Item II. 7 - Emergency Diesel Generator has Minimal .Load Margin 
(Closed) 

Inspection Scope 

The NRC reviewed the diesel generator loading as part of the Electrical Distribution 
System Functional Inspection (EDSFI) in 1993 (Inspection Report 50-311193-82.) 
At that time, the inspectors noted that the loading on emergency diesel generator 
(EOG) 2A was just below the 2-hour rating of the machine. Since that time the 
loading on the diesel generators were revised and documented in calculation 
ES-9.002(0), Diesel Generator Loading. This item was updated in Inspection Report 
50-311/96-01 and 96-13 where an unresolved item was opened pending the NRC 
review of the revised calculation addressing the identified discrepancies and load 
changes to date. 

Observations and Findings 

The inspector attended the MRC meetings held to review and approve the closure 
package. The closure document and presentations to the MRC addressed variations 
in the large motor loads, the assumptions for the 230 Volt loads, the effect from 
diesel generator frequency variations and the effect of recent and outstanding 
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change documents. The evaluation was based on calculation ES-9.002, Revision 2, 
dated October 14, 1 994, and included adjustments to the calculation database up 
to January 10, 1997. The inspector confirmed the evaluation had been peer
reviewed by the licensee. The licensee planned to revise the diesel loading 
calculation and include the adjusted loads after restart, by December 31, 1997. 

The inspector reviewed the basis for the motor loads that were used in the 
evaluation which supported the closure package and confirmed that the loads used 
for the large motors were conservatively established by using the larger of: 
calculated values versus measured values (e.g., CCW and SW pumps), the larger 
value for similar loads (e.g., SW pumps), or the recirculation load versus the 
injection load for pumps which change mode (e.g., SI, RHR and CS pumps). 

The inspector reviewed the licensee's validation of 230 Volt motor load 
methodology in the diesel loading calculation which was included in the closure 
package. The NRC had previously questioned the basis for the assumption for 80% 
load and 80% power factor for generic application to all the 230 Volt loads. The 
validation attempted to justify the assumptions by sampling data for 17 of the 33 
motors included in the sampled measured motor group. The inspectors observed 
that the validation adjusted the motor load based on the measured motor voltage 
using accepted engineering practices for average motor relationships. The 
inspectors noted that the validation failed to address the effect of load on power 
factor. Power factor does not vary in a predictable direction without direct 
reference to the specific motor data but this was judged to be a minor weakness by 
the inspector. The validation concluded that both the load diversity and power 
factor remained below 80%. 

The inspector had previously verified that the diesel governor setpoint had been 
revised to maintain the frequency within the assumed 60.5 Hz used in the diesel 
loading calculation (Inspection Report 50-311 /96-81). The inspector confirmed that 
the allowable diesel generator ratings, used in the loading calculation, were derated 
for the maximum allowable frequency. 

The closure package tabulated the available margins for the three Unit 2 diesel 
generators for different cases of diesel generator availability. The inspector 
observed that available margins for the continuous and 2000-hour ratings were 
based on load demand at the completion of the long-time load changes (72000 
seconds in most cases), whereas the margin for the two-hour rating had been 
determined at peak loading. The load tabulation also showed that for 5 of the 9 
cases studied, the diesel generator would operate in the two-hour rating from 5 
minutes to one hour and 15 minutes . 
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The inspector compared the results of the nine case studies ("Final Loading Totals 
per Time Interval" tables dated January 10, 1997, and included in the closure 
package) with the frequency derated ratings for the diesel generators. The licensee 
had corrected the loading totals for battery charger current limit operation in the 
first two minutes. The inspector also reviewed the basis for the calculated margin. 
After an error in the conservative direction was corrected, he determined that the 
lowest margin available was 57 kW (Case E EDG 2A). 

c. Conclusion 

Based on the data that was presented in the closure package, the inspector 
concluded that a small, but sufficient, margin existed for the Unit 2 diesel 
generators under current load conditions. This item is closed for Unit 2. 

E1 .8 NRC Restart Item 11.21 - Wiring Separation and Redundancy Concerns with RG 1.97 
Instruments and Cable Separation (Open) 

a. Inspection Scope 

b. 

During a 1990 integrated performance assessment team (IPAT) inspection, the NRC 
identified approximately 40 cables (in both units) that did not meet the FSAR 
separation criteria of 18 inches vertically and 12 inches horizontally. The IPAT 
findings were documented in inspection report (IR) No. 50-272; 311 /90-81. 
Previously, in 1989, during an inspection of the licensee's implementation of the 
Regulatory Guide (RG) 1.97 program, the NRC had identified wiring separation and 
redundancy concerns with post-accident monitoring equipment. The results of this 
inspection were documented in IR 50-272/89-13; 50-311 /89-12. 

The NRC reviewed and was satisfied with the licensee's actions to address the 
RG 1 .97 separation and redundancy issues, as documented in IR 50-272; 
311 /97-02. At the time of that review the licensee had not documented their 
resolution of the generic cable separation issues identified during the 1990 IPAT 
·inspection. The purpose of this inspection was to review the licensee's actions to 
address these inspection findings. 

Observations and Findings 

To address the cable separation deviations identified by the IPAT, the licensee 
completed engineering evaluation S-C-VAR-EEE-0440, dated May 31, 1990. This 
evaluation justified the acceptability of the deviations on the basis that, except for 
three-230 Vac power circuits per unit, the cables involved low voltage (28V and 
below) and low current (4-20mA) instrumentation, and 125 Vdc/115 Vac control 
circuits. For control and instrumentation circuits the licensee reasoned that they 
were of low energy and did not contain sufficient available short circuit current to 
cause thermal or mechanical damage to themselves or to adjacent circuits. In 
addition, the circuits involved were adequately protected by the overcurrent 
pretective devices (circuit breakers and/or fuses) from ground and short circuit 
faults. 



• 

16 

The licensee's evaluation of the 230 Vac power circuits concluded that these 
circuits were adequately protected by primary and backup protective breakers in the 
event of a short circuit. The licensee also concluded that, in the event of a high 
impedance fault of a magnitude below the backup breaker let-through current 
(assuming primary breaker fails), the short circuit current would not be sufficient to 
cause thermal or mechanical damage to the cable itself or adjacent cables. 

After the 1990 IPAT inspection, the licensee initiated a walkdown of critical system 
cables. The walkdown involved a review of approximately 175 cables per unit 
related primarily to the station service water, component cooling, emergency core 
cooling, and auxiliary feedwater systems. This review identified several separation 
deficiencies, as listed in attachments 3 and 5 of the closure package. The inspector 
noted that these concerns had been resolved either by wrapping or rerouting the 
affected cables or by preparing technical evaluations that justified the acceptability 
of the condition. 

In 1994, the licensee's electrical engineering department performed additional 
walkdowns of selected plant areas to assure adequacy of separation. The area 
selection considered, among other reasons, cable concentrations. The issues 
identified during this walkdowns and their resolution were not available at the time · 
of this inspection. 

To address the design and licensing requirements of the plant, the inspector 
reviewed related FSAR sections. He determined that Section 8. 1 .4.2.4, 
Revision 11, dated July 22, 1991, specified "a minimal vertical and horizontal 
spacing between redundant trays of 18 and 12 inches, respectively ... " Recognizing 
that these criteria were not met in the relay rooms, primarily where cables jump 
raceway or enter panels (defined as "free air" cables by the licensee), on 
July 22, 1996, PSE&G performed and issued a 10 CFR 50.59 safety evaluation 
(S-C-ZZ-EEE-0841, Revision 1) to revise the FSAR and justify the existing relay 
room cables separation conditions .. The safety evaluation stated that, "In the worst 
case configuration, cables of redundant channels are touching each other." 

PSE&G justified the acceptability of the relay room cables configuration stating that 
"Appendix 3A (RG 1.75) and section 7.5.3.1.4 of the Salem FSAR identify that the 
Salem separation criteria had been approved by the NRC staff as described in 
section 7 .8 of the original and Supplement 1 of the Salem Generating Station Safety 
Evaluation Report (SER). The licensee's evaluation further stated that, " .. .in 
Supplements 3 and 4 of the SER, the NRC had addressed the minimum cable 
separation requirements in the Salem relay rooms as an independent issue." Based 
on the statements in these SER supplements, the licensee had concluded that: 
1) "the minimum cable separation requirements in the relay room were enveloped by 
the Salem's existing fire protection appendix R program." and 2) "for cables in free 
air installed in the relay rooms, no separation distance between redundant cables is 
required." 
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The inspector disagreed with the licensee's conclusion that in the relay rooms no 
separation distance was required and that the NRC had accepted the design for the 
following reasons: 

• Section 7 .8, "Cable Separation and Identification Criteria," of the original and 
Supplement 1 to the SER addressed the need for installing fire barrier 
between redundant trays where separation was 18 inches or less and the 
need for additional asbestos matting at trays crossovers. The document 
never excluded the relay room. In fact, PSE&G complied with the NRC 
requirements and provided additional asbestos matting at trays crossovers. 

• In section 8.4.5 of Supplement 3 to the SER, titled "Compliance with RG 
1.75, Rev 1, Physical Independence of Electric Systems," the NRC stated 
that Appendix A to BTP APCSB 9.5.1, "Guidelines for Fire Protection for 
Nuclear Power Plants," contained the fire protection requirements for 
electrical designs which did not satisfy the position of the RG, particularly 
with maintaining minimum vertical and horizontal distances between 
redundant cable trays. The statement referred to fire protection 
requirements within the context of RG 1.75. Fire is a major, but not the only 
concern of the various revisions of IEEE standard 384 and RG 1. 75. 

• In section 8.4.5 of Supplement 4 to the SER, the NRC stated that, during 
their review of the fire hazard analysis, they had reviewed the minimum 
separation between redundant cable trays and the flame test performed by 
the licensee to demonstrate adequacy of the cable arrangements. As a 
result of this review, " ... the applicants have committed to make the 
necessary modifications in the design to provide an alternate capability to 
achieve hot and cold shutdown in the event a fire disable the normal 
capability for safe shutdown presently provided in the switchgear, relay, or 
main control room." Once again, the NRC indicated some concern with fire 
hazards, but did not associate cable separation with fire protection 
requirements. The SER referred to the fire protection program, Appendix E, 
for conclusions. 

• In Section IV.A of the "Fire Protection SER," Appendix E to the SER 
supplement, it is stated that all cable trays within relay and switchgear 
rooms had a minimum separation of 18 inches vertical and 12 inches 
horizontal, as well as a fire resistant barrier on the bottom of each tray. The 
SER also stated that licensee tests showed that the cables used would not 
propagate a fire from tray to tray with a vertical separation of 12 inches. 
During this review the NRC accepted PSE&G's fire hazard analysis and fire 
protection for relay and switchgear rooms and stated that, once 
modifications were implemented, fire protection would conform to the 
provisions of Appendix A to BTP ASB 9.5-1 . 



• 

• 

18 

• Neither in the original SER, nor in subsequent SER supplements did the NRC 
disassociate the requirement of the relay room from those for the rest of the 
plant, nor did they, in any manner, imply acceptance of a lesser separation 
than that which PSE&G had demonstrated to be acceptable by test. On the 
contrary, Supplement 4 to the SER continued to discuss the 12 and 18 inch 
separation and associated the relay room with the switchgear room, where 
electrical and other hazards are much higher than in the relay room. 

• Cables that are in physical contact with each other are not separated. 
IEEE 384 and RG 1.75 allow some latitude in defining minimum cable 
separation requirements, provided that an analysis supported by tests shows 
the acceptability of the defined distances. In establishing a vertical and 
horizontal tray separation of 18 and 12 inches, respectively, PSE&G made 
use of such latitude. The NRC reviewed the test data provided by the 
licensee and accepted the specified separation. To justify a lesser distance 

·than the one that was previously analyzed and approved an additional 
analysis is required. Physical contact is not acceptable, in that separation is 
no longer maintained. 

• In addressing minimum separation requirements, IEEE 384-1992 (referenced 
by the licensee in the safety evaluation) does not make any distinction 
between open trays and free-air cables . 

Based on the above, the inspector concluded that the safety evaluation to justify a 
separation between redundant train cables of less than specified in the FSAR 
inadequate and in violation of the 10 CFR 50.59 requirements. 

While reviewing the electrical separation criteria stated in the FSAR, the inspector 
observed that on October 19, 1990, PSE&G revised, added, and removed several 
cable separation related areas of the FSAR without a safety evaluation in 

· accordance with 10 CFR 50.59. For instance, they added an entire section (7 .9, 
"Physical Separation and Electrical Isolation") that stated their position on various 
HG 1. 7.5 separation criteria. In their applicability review, PSE&G engineering 
responded "No" to all three questions regarding whether the FSAR change 
constituted a change to the facility, to the design bases, or to the licensing bases. 
Apparently, the licensee considered the changes to be editorial in nature with the 
intent to clarify previous commitments and to reflect actual physical separation and 
electrical isolation design bases. However, a brief review of the changes showed 
that: 

• The new section (7 .9.1 (1 )) allows nonsafety related cables associated with 
redundant channels to run together, after leaving the associated vital tray. 
This practice, although conforming with functional specification CD-S-1, 
Revision 5, "Design Criteria for Independence and Separation of Safety
Related Instrumentation, Controls and Protection Systems," was not 
specifically allowed. in the previous version of the FSAR and would not be 
allowed by IEEE 384-1974 which was endorsed by RG 1.75, Revision 1 . 
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• They deleted a commitment requiring that, when trays cross each other at 
less than 18 inches, a fire-resistant blanket be installed on the top of the 
lower tray, extending a minimum of 24 inches beyond each side of the 
crossover. Although the cable trays were installed during the construction 
phase of the plant and the fire-resistance blanket should have been installed 
during the licensing phase of the plant, the removal of the statement 
prevented the licensing staff from identifying nonconforming conditions. 
Following the inspection period, during a walkdown of the containment 
annulus area the inspector observed trays crossing each other without fire 
retardant blankets specified in the FSAR. 

• Revised Section 8.1.4.2.5 to require a minimum separation of 6 inches 
between redundant channels within panels and racks. 

Based on the above, the inspector concluded that the FSAR changes were not 
editorial in nature and that they should have received full review under 10 CFR 
50.59. This is another example where the licensee failed to evaluate de facto plant 
changes without a safety evaluation to ensure that the changes did not constitute 
an unreviewed safety question. 

Conclusions 

The inspector concluded that the licensee failed to take appropriate actions to 
address the separation concerns identified by the NRC. In an attempt to justify 
existing electrical separation deviations from the FSAR commitments, PSE&G 
revised the FSAR and issued two safety evaluations. In one case, they only 
prepared an applicability review. In the other case they allowed physical contact 
between cables from redundant divisions and, therefore, a lack of separation. This 
is a violation of 10 CFR 50.59. (VIO 50-272; 50-311/97-05-01) 

Miscellaneous Engineering Issues 

Containment Electrical Penetration Protection 

Scope 

Molded case circuit breaker testing was one of the EDSFI unresolved issue to be 
addressed in NRC Restart Item 11.8. As a part of the review effort to close this restart 
item, the inspectors reviewed calculation ES-13.005, Revision 5, "Containment 
Penetration Protection," dated March 27, 1996, Attachment 40, Unit 2 Time-Current 
Curves. 

Observations and Findings 

Appendix 3A of the S~lem UFSAR states compliance with the intent of Regulatory 
Guide 1.63, "Electric Penetration Assemblies in Containment Structures for Water
Cooled Nuclear Power Plants." Compliance with the recommendation of this guide 
requires that the containment electrical penetr~tions, " ... be designed to withstand, 
without loss of mechanical integrity, the maximum fault current vs. time conditions ... " 
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The inspector's review of applicable time-current curves determined that the backup 
overcurrent devices for the pressurizer heater circuits, when fed from the normal 
supply, provided inadequate protection for the penetration conductors. Specifically, 
the inspector found that the backup overcurrent relays protected the penetration 
against mechanical damage, only if the fault was large enough to actuate the 
instantaneous portion of the relay. For instance, the damage curve for the No. 2 
penetration conductor crossed the protective relay curve for the normal supply to the 
2G bus and was inside that of the normal supply to the 2E bus. Adequate primary 
protection had been provided for these conductors. Also, the protective relays for the 
emergency supplies to these buses were selected to provide adequate penetration 
protection. 

The inspector discussed the finding with the licensee who responded that they had 
committed to provide penetration protection only at the maximum short circuit value, 
as documented in the Safety Evaluation Report. Based on their interpretation of their 
licensing commitment, the licensee had determined the backup protection to be 
acceptable. They also stated that they had previously issued CR No. 960816137 to 
address this matter and had performed Engineering Evaluation S-C-480-1063. The 
inspector reviewed the CR and the engineering evaluation and confirmed the licensee 
had identified the lack of protection in the thermal (long-time) region for the backup 
feeder breakers. 

The licensee indicated that, for the short term, they intended to provide short term 
backup protection by adjusting the setpoints of the protective relays downward or by 
operating the pressurizer heaters from an emergency bus. For the long term, they 
planned to provide full backup protection by a yet undefined method. The inspector 
determined that the licensee had proposed to provide extended protection for the 
backup breakers prior to the next refueling outage. 

I 

Following the inspection, the inspector had several discussions with the licensee, 
regarding: (1) the quantity of breakers that did not have adequate backup protection; 
(2) PSE&G's interpretation of the NRC requirements regarding electric penetration 
·protection; and (3) the use of the single failure criterion in the case of safety-related 
circuits. 

Regarding the quantity of breakers without complete backup protection, the licensee 
provided a list of 46 circuits. Of these, two circuits were found to have adequate 
backup protection; twenty-six were being fixed; and eighteen did not have adequate 
backup protection. Some of the latter circuits were not safety-related. 

Regarding the NRC requirements for backup protection, licensee engineering did not 
disagree that the penetrations should have received full backup protection, but 
disagreed that full backup protection was within the Salem licensing bases. They 
pointed out that the NRC had not clarified the requirements until they issued Revision 
3 of RG 1.63, when they referred to IEEE Standard 741-1986 for protection of the 
electric penetration assemblies. Sections 5.4 of this standard clearly stated the need 
for complete coordination between the electric penetration assembly damage curve 
and the circuit protectors actuation curve. 
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Regarding the need for dual protection in both Class 1 E and non-Class 1 E 
applications, the NRG pointed out that, during an event (e.g., loss of coolant accident), 
non-Class 1 E equipment could not be relied upon to withstand the post-accident 
environment. Therefore, a fault in those circuits was a consequence of the accident 
and should be assumed. In this case, proper application of the single failure criterion 
would require the use of dual protection to ensure that at least one circuit interrupter 
actuated before damage to the penetration assembly would occur. 

For safety-related applications, the concern was that if, during normal plant operation, 
the event is taken to be a short circuit affecting a Class 1 E circuit, then dual protection 
is required for the same reason as above. Although breach of containment is a 
radiation dose concern associated with reactor accidents, the use of the same theory 
during normal plant operation stems from the fact that damage to a penetration 

· assembly during overload/short circuit conditions may not be easily detected or 
detectable. Therefore, no action would be taken to ensure containment integrity for a 
subsequent postulated radiation accident. 

c. Conclusions 

The inspector concluded that, for 18 circuits, the engineering evaluation regarding 
needed overload protection of electric containment penetration assemblies was not 
accepted in that it did not meet the intent of Regulatory Guide 1.63. The licensee 
specified compliance with this RG in the Appendix 3A of the UFSAR. This issue was 
unresolved pending the NRG review of proposed actions to address the 18 circuits 
that currently do not have adequate protection and to assure containment integrity 
during postulated design basis events. (URI 50-272; 311/97-05-02) 

E8.2 (Closed) Unresolved Item 50-272: 311/96-16-01: Method used in locking HVAC 
manual damper assembly. 

The item involved in this URI is addressed in NRG Restart Issue 111.11, Engineering 
Resolution to Problem Resolution, Including Safety Evaluations. · Closure of this NRG 
·restart issue is documented in section E1 .7 of this report. 

E8.3 (Closed) Unresolved Item 50-311/93-19-03: 2RM15 Radiation Monitoring System 
lnoperability 

This item was associated wi~h the inoperability of the condenser air ejector monitor, 
2RM15. At the time this item was opened, it was believed that the problem was a 
faulty condenser shell ball check float valve that was sticking, allowing water, silt, and 
scale to carry over to the condenser waterbox priming tank, causing priming tank 
drainline blockage. This problem was corrected by the implementation of DCPs 2SC-
2293 and 1 SC-2300, which replaced the ball check valves with loop seals. However, 
problems with moisture continued to block sample flow at the 2RM15 sample skid, 
causing 2RM15 to be inoperable. The problem was eventually traced to a 
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malfunctioning solenoid valve in the moisture removal portion of the sample skid. This 
valve was not designed to work in the-vacuum conditions present at the sample skid. 
The Salem staff implemented DCP 2S0-0307, Revision 0, to replace this valve with a 
solenoid valve designed to operate in vacuum conditions. 

The inspector reviewed the DCP and verified installation of the new solenoid valve for 
Unit 2. Testing of the solenoid valve was scheduled to be completed during Unit 2 
restart, after vacuum conditions have been established in the system. Based on 
PSE&G completion of the DCP installation, this item is closed for Unit 2. 

EB.4 Review of UFSAR Commitments 

A recent discovery of a licensee operating their facility in a manner contrary to the 
Updated Final Safety Analysis Report (UFSAR) description highlighted the need for a 
special focused review that compares plant practices, procedures and/or parameters 
to the UFSAR descriptions. While performing the inspections discussed in this report, 
the inspectors reviewed the applicable portions of the UFSAR that related to the areas 
inspected. Except as described in Sections E1 .8 and EB.1 of this report, the inspector 
verified that the UFSAR wording was consistent with the observed plant practices, 
procedures and/or parameters. 

V. Management Meetings 

XI Exit Meeting Summary 

The inspector presented the inspection results to members of licensee management at the 
conclusion of the inspection on April 25, 1996. The licensee acknowledged the findings 
presented. In addition, the inspector discussed with licensee management his findings 
regarding electric containment penetration backup protection in a telephone conversation on 
May 12, 1997. This conversation confirmed the NRC concerns regarding adequacy of 
electric penetration protection and concluded that PSE&G should either provide complete 
protection in conformance with the intent of the RG 1.63 guidance or justify the acceptability 
of the current protection design. The licensee disagreed that complete backup protection 
was within the licensing basis of Salem, but agreed that they would evaluate existing 
penetration protection and justify its acceptability. 

The inspector asked the licensee whether any material examined during the inspection 
should be considered proprietary. No proprietary information was identified . 
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PARTIAL LIST OF ATTENDEES 

Public Service Electric and Gas Company 

J. Garibaldi 
A. Giardino 
L. Hajos 
D. Hassler 
M. McGough 
S. Michigan 
J. Ranalli 
M. Rencheck 
E. Villar . 

Manager, Nuclear Mechanical Engineering 
Salem Projects 
Engineering Supervisor 
Licensing Engineer 
Director Plant Engineering and Projects 
Technical Assistant to Director Design Engineering 
Project Manager - Salem Restart Engineering 
Director Salem System Engineering 
Licensing Engineer 

U. S. Nuclear Regulatory Commission 

R. Quirk NRC Contract Engineer 

ITEMS OPENED AND CLOSED 

Opened 

50-272; 311/97-05-01 VIO Inadequate implementation of 10 CFR 50.59 
requirements. 

50-272; 311/97-05-02 URI Adequacy of electric penetration backup 
protection. 

Closed 

50-272; 311/96-16-01 URI Locking method for HVAC manual damper 
assembly. 

50-311193-19-03 URI 2RM15 radiation monitoring system inoperability. 

AFW 
AR 
CAG 
CAP 
CA/QS 
CCHX 
CROM 
CRs 
eve 
ECAC 

LIST OF ACRONYMS USED 

Auxiliary Feedwater 
Action Request 
Corrective Action Group 
Corrective Action Program 
Corrective Action and Quality Services 
Component Cooling Heat Exchanger 
Control Rod Drive Mechanisms 
Condition Reports 
Centrifugal Charging 
Emergency Control Air Compressor 



.-

EOG 
EOPs 
ERG 
FME 
HDI 
l&C 
INPO 
ISi 
LER 
MRC 
MS IVs 
N/A 
NBU 
NRG 
NTOC 
OD 
OEF 
OTSC 
PDR 
PMT 
PSE&G 
PWSCC 
RCP 
RCS 
RHR 
RVLIS 
SERT 
SI 
SIRA 
SNSS 
SORG 
SRG 
SRO 
SW 
TOR 
TR Gs 
TRIS 
TS 
UFSAR 
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Emergency Diesel Generator 
Emergency Operating Procedures 
Emergency Response Guideline 
Foreign Material Exclusion 
Hilti Drop-In 
Instrumentation and Controls 
Institute of Nuclear Power Operations 
lnservice Inspection 
Licensee Event Report 
Management Review Committee 
Main Steam Isolation Valves 
Not Applicable 
Nuclear Business Unit 
Nuclear Regulatory Commission 
Nuclear Training Oversight Committee 
Operability Determinations 
Operating Experience Feedback 
On-The-Spot Change 
Public Document Room 
Post-Maintenance Testing 
Public Service Electric and Gas 
Primary Water Stress Corrosion Cracking 
Reactor Coolant Pump 
Reactor Coolant System 
Residual Heat Removal 
Reactor Vessel Level Indicating System 
Significant Event Response Team 
Safety Injection 
Salem Integrated Readiness Assessment 
Senior Nuclear Shift Supervisor 
Station Operations Review Committee 
Safety Review Group 
Senior Reactor Operator 
Service Water 
Technical Document Room 
Training Review Group 
Tagging Request Inquiry System 
Technical Specification 
Updated Final Safety Analyses Report 


