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Mr. Jeff Jacobson, Team Leadear

NRC Salem 1 and 2 Comprehensive Pilot Inspaction
U.8. Nuclear Regulatory Commission

Washington D.C. 20555-0001

Subject: New Jersey DEP Compilation Salem 1 and 2 Performance Data

Dear Mr. Jacobson:

The New Jereey Nuclear Engineering Section (NES) evaluates
various issues pertaining to the four operating nuclear power
plants in our State. Though a state reprasentative can not directly
participate in the first part of Salem 1 and 2 Comprehensive Pilot
Inspection at NRC Headquarters, we are very interaested in this
undertaking. We hena that the resul‘s of this NRC inspection w'll
play an important role in assisting PSE&G as they seek to improve
the management and operational performance of Salem 1 and 2.

Though I can not assist you directly in this undertaking, the
NES has compiled Salem 1 and 2 data which may be of aesistancae
during your review. Please find enclosed for your information some
performance related data. The NES also has available a review of
the open safety issues at Salem 1 and 2 and specific information
related to management oversight of Salem 1 and 2. We will send
this informatior to you shortly.
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page 2
D. J. Zannoni

No response ie required. If you have any questione, please
contact me at 609-987-2037. Otherwise, 1 will reach you prior to
August 15, 1994 in order to make arrangemente in preparation for my
participation in the inspaction at Artificial Island.

Sincerely,
. T e o
ennis J. nogy, Supervisor

NES, NJDEP

cs Manager Tosch
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1.0 INTRODUCTION
1 R A TS

In accordance with the July 1987 general agreement between the Nuclear Regulatory
Commission (NRC) and the New Jersey Department of Environmental Protection (DEP), this
report has been prepared by the DEP's Bureau of Nuclear Engineering (BNE), Nuclear
Engineering Section (NES), to summarize for the NRC and the DEPE management, other
agencies, and the public the results of the Sectinn's specific reviews and investigations pertaining
to the operation of the nuclear power plants operating within New Jersey. The report also
informs the nuclear power plant licensees of the NES's activities and specific concerns. Significant
concerns have been discussed with the NRC and respective utilities through correspondence and
meetings. The report documents the reviews, investigations, and other activities performed by
the NES during 1993.

There are seven sections in the report. Section 2 provides background information on
the function of the BNE and the NES. Section 3 provides a brief description of the nuclear
power plants operating within the State (Hope Creek, Salem Units | & 2, and Oyster Creek).
Sections 4, 5, and 6 present the results of reviews and investigations relating to Hope Creek,
Salem Units | & 2, and Oyster Creek, respectively. Section 7 describes other activities of the

NES, during the year.
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2.0 BACKGROUND INFORMATION

2.1 THE BUREAU OF NUCLEAR ENGINEERING

The Atomic Energy Act of 1954, as amended, gives the Federal Government exclusive
authority and responsibility for regulating the construction and operation of nuclear power plants.
This authority is implemented through a federal agency, the Nuclear Regulatory Commission
(NRC).

Although states have no direct regulatory authority over the operation of nuclear power
plants, they do have an inherent responsibility to protect the health and safety of their residents,
and the environment within their borders. Consequently, the New Jersey legislature passed the
New Jersey Radiation Accident Response Act in 1981 (N.JS.A. Title 26:2D-37 et seq.). Pursuant
to the Act, the New Jersey DEP's Bureau of Nuclear Engineering (BNE) performs the state
functions that are necessary to i7 onitor the safety of the nuclear power plants operating within
New Jersey (Oyster Creek, Hope Creek, and Salem Units | & 2).

The BNE consists of three sections (1) tne Nuclear Engineering Section; (2) the Nuclear
Emergency Preparedness Section, which is responsible for nuclear emergency planning activities,
and (3) the Nuclear Environmental Engineering Section, which is responsible for radiological
environmental monitoring near the power plants. Through the activities of these sections, the
BNE is able to provide an adce.” ‘evel of confidence to the residents of the state that the nuclear
power plants in New Jersey are cperated, maintained, and regulated in an acceptable manner.

In order to perform its function, the BNE routinety interacts with both the NRC and the
utilities that own and operate the plants. The NES-NRC relationship is formally documented in
a July 1987 letter from then NRC Region | Administrator W. Russell to then Department of
Environmental Protection (DEP) Commissioner R Dewling. The letter establishes the guidelines
for communication between the NES and the NRC, including the observation of NRC inspections
by NES staff members. The relationship between the NES and the plant licensees has been
established over the years through memoranda of understanding, as well as informally.

2.2 THE NUCLEAR ENGINEERING SECTION

The BNE's Nuclear Engineering Section (NES) is responsible for the nuclear safety review
of plant operations, including the technical review of nuclear power policy and licensing issues.
The goals of the NES's efforts are to: (1) understand the operation of the nuclear power plants
under normal. transient, and accident conditions; (2) assess the operation of the plants and
identify potential, or real, problems before they impact the environment or affect the state's
ability to respond to a nuclear emergency; (3) assess the effecriveness of the NRC's regulatory
process from a state perspective.

The NES currently consists of six engineers with experience in the nuclear industry. Two
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of the engineers are assigned responsivility for the surveillance of the power plants and have full
unescorted access to the plants. O: : engineer is responsible for the two boiling water reactors -
Opyster Creek and Hope Creek and the other engineer is reponsitie for the two pressurized
water reactors - Salem | and 2. These engineers visit each nuclear site once every 2 weeks and
participate as observers in NRC inspections of the nuclear facilities These engineers attend
NRC enforcement conference meetings and other operations related meetings for the plants
operating in New jersey.

Three other engineers review and analyze pertinent plant safety issues, generic issues and
proposed rules. Two of these engineers are New Jersey's "No Significant Hazards Contact” with
the NRC for the review of license and technical specification change requests as required under
10 CFR Part 50.91. These engineers frequently attend NRC meetings and workshops at NRC
headquarters in Bethesd2, 4. and meet with or phone appropriate utility staff to discuss our
concerns,

The sixth engineer, the Section's supervisor, coordinates the efforts of the NES with
those of the other two BNE sections and other Divisions within cthe DEPE, other agencies, and
the utilities.

The engineering section supports other programs within the BNE. Specifically, engineers
have assignments for emergency response to both nuclear power plant emergencies and
transportation emergencies. One engineer supports the BNE Manager in his role as the
Governor's designee for notifications of high level radioactive waste shipments into New Jersey.

The foundation of the NES surveillance program is the technical review of the
documentation that flows between the NRC and the plant licensees. The review of this
documentation keeps the NES abreast of activities at the plant. The documentation includes:
NRC notices of violations; licensee event reports (LERs), non-emergency event notifications;
monthly operating reports. NRC inspection reports; license change requests; NRC Information
Notices; and NRC Generic Letters and Bulletins, including licensee responses. The NES also
reviews proposed NRC regulations and policy. NRC reports; and stays abreast of industry issues
and events through such publications as Nucleonics Week, Nuclear News, the Nuciear Monitor,
Nuclear Wasie News, and the Federal Register. The NES reviews the documentation within the
context of the section's previously stated goals. In this manner, the NES focuses its resources
on those nuclear power plant topics appropriate for state concern.

In addition, the NES visits the plant sites on a routine basis. During these visits, the NES
meets with the NRC or the licensee to discuss particular issues and walk through the plant to
observe activities at the plant and to assess '.s physical condition. As outlined in the july 1987
letter from then NRC Region | Administrator W. Russell to then DEP Commissioner R. Dewlirg,
the NES also participates as observers in NRC inspections. By observing these inspections, the
NES gains greater insight into the focus and scope of the NRC inspection process and can better
assess the licensees operational and management ability and the NRC regulatory effectiveness.

If the NES develops a concern with some aspect of plant operation, it is usually expressed
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directly to the NRC and the plant licensee. In addition, the effcrts of the NES result in
enhancements to the state's nuclear emergency response plans, increased training and education
of state nuclear emergency responders, and improvements of the BNE's radiological
environmental monitoring system near the plant sites.

Finally, through attendance at NRC workshops, NRC and utility training classes and
meetings with NRC and utility personnel, the BNE obtains first-hand information related to
industry and regulatory problems. It also provides an on-going means to insure that the
professional development of the staff is maintained. This forum also allows the BNE to interject
concerns of the State into the regulatory process.

Dreats
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3.0 FACILITY DESCRIPTIONS

3.1 HOPE CREEK NUCLEAR GENERATING STATION

The Hope Creek Nuclear Generating Station iz operated by the Public Service Electric
& Gas Company (PSE&G). The station is located on the east bank of th2 Delaware River in
Lower Alloways Creek Township, Salem County on a manmade isla~.u called Artificial Island.
Two other nuclear power plants, Salem Units | and 2, share this site. Figure 3-1 is a photograph
showing all three power plants. The Hope Creek Station uses a General Electric designed boiliag
water reactor to generate steam. A natural-draft cooling tower is used to dissipate waste heat.

The licensed thermal power of the station is 3293 megawatts-thermal (MW?t) with a
design electrical rating of 1067 megawatts-electric (MWe). Hope Creek received its full-term
operating license (FTOL) on July 25, 1986, and began commercial operation on December 20,
1986. The FTOL expires on July |1, 2026.

3.2 SALEM NUCLEAR GENERATING STATION

The Salem Nuclear Generating Station is also operated by PSE&G, and also located on
Artificial island, approximately one half mile south of the Hope Creek Station. The Salem Station
consists of two units, Units | & 2. Each unit uses a Westinghouse designed pressurized water
reactor to generate steam. The station draws cooling water directly from, and discharges it back
to, the Delaware River (i.e., no cooling towers are used).

The licensed thermal power of each Unit is 3411 MWt with a design electrical rating of
1115 MWe. Unit | received its FTOL on December |, 1976, and began commercia: operation
on June 30, 1977. The 'Jnit | FTOL expires on August |3, 2016. Unit 2 received its FTOL on
May 20, 1981, and began commercial operation on October |3, 1981. The Unit 2 FTOL expires
on April 18, 2020.

3.3 OYSTER CREEK NUCLEAR GENERATING STATION

The Oyster Creek Nuclear Generating Station is operated by the GPU Nuclear
Corporation. The station is located in Lacey Township, Ocean County near Barnegat Bay. The
Oyster Creek Station uses a General Electric designed BWR to generate steam. It draws and
discharges cooling water from and to the Barnegat Bay.

The licensed thermal power of the station is 1930 MWt with a design electrical rating
of 650 MWe Oyster Creek received a provisional operating license on August |, 1969, and

i R
3.5 1993 NES ANNUAL REPORT




began commercial operation on December 23, 1969. The station received its FTOL from the
NRC on July 2, 1991. The FTOL expires on April 9, 2009.

OATT
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5.0 SALEM NUCLEAR GENERATING STATION
58 A A RS54 5 P ST, 15 B T AT

51 SUMMARY OF STATION OPERATION
5.1.1 Salewn Unit 1

Salem Unit | operated at full power until january |15, when power was reduced to repair
a Steam Generator Feed Pump coupling The Unit was shutdown on January 16 to repair a leaky
flange on a reactor head vent line. The reactor was manually tripped during the shutdown due
to the failure of the main steam bypass system controls. The Unit returned to full power on
January 26.

On February 16, the reactor was automatically shutdown following a suspected failure of
a component in the reactor protection system. One of four delta T channels was out of service
for calibration when the No. 11 loop delta T channel failed, satisfying the automatic shutdown
logic of two out of four signals. The problem was corrected and the Unit returned to power
opeiation on February 23. The Unit achieved full pcwer on February 27, and, with the exception
of minor power reductior.s for main condenser waterbox cleaning and repairs to the #1 | Heater
Drain Pump controls, continued to operate at essentially full power through March.

The Unit operated at reduced power for a majority of April due to high tides and associated
debris impingement restricting the heat transfer capability of the Circulating Water System. The
Unit operated at full power for most of May. Power was reduced for a few days for condenser
waterbox cleaning and main transformer isophase bus cooling unit repair.

On June B, the plant automatically shutdown due to large islands of matted grass
restricting flow to the circulating water pumps. While shutdown for dredging operations to
remove the debris accumulation, plant perscinel also evaiuated the rod control system for any
problems similar to those encountered at Salem Unit 2 in 1992. The plant returned to power
operation on June 21. On July |1, the reactor tripped on low water level in the #14 steam
generator caused by inadvertent closure of a feedwater regulating valve. The Unit was returned
to service on July 21, attained 100% power on July 23, and remained at full power until July 28,
when power was reduced to 58% due to main condenser vacuum problems. The Unit was
returned to 100% power the same day and remained at essentially full power during August and
September. The Eleventh Refueling Outage began on October 2, 1993. The Outage completion
date, originally scheduled for December |6, was delayed until january 1994 to perform an analysis
of a Emergency Diesel Generator (EDG) cylinder liner.

Figure 5-1 is a graph of the Unit's electrical capacity factor for each month of 1993. The
capacity factor for 1993 for Salem Unit | was 60%, compared to 54% for 1992. Capacity factor

J\m
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is the plants actual cumulative electrical output divided by the cumulative output had it operated
at 100% of design capacity for the entire period

5.1.2 Salem Unit 2

Salem Unit 2 was manually shutdown on January 28, 1993 after the loss of both steam
generator feed pumps due to low suction pressure. The problem was corrected and the Unit
returned to full power on February 4. The Unit operated at essentially full power until March
|7, when the Unit began it's Seventh Refueling Outage. Completion of the outage, originally
scheduled for May 31, was extended to July 5 due to problems identified with the rod control
system. These problems were identified during unsuccessful start-up attempts in late May

The Unit attained 100% power on July 10, and remained at essentially full power until
Octocer 5, when power was reduced for switchyard modifications. The Unit was returned to
full power on October 20, and remained that way until December 3, when the Unit was
shutdown due to failure of a EDG cylinder liner. The Unit remained shutdown for the duration
of December as root cause analysis and subsequent repairs continued

Figure 5-1 is a graph of the Unit's electrical capacity factor for each month of 1993. The
capacity factor for 1993 for Salem Unit 2 was 57%, unchanged from 1992

FIGURE 5-1

Salem Station
Unit Capacity Factor
j 1993




§.2 SITE VISITS

NES personnel visit the Station to confer with the NRC Resident Inspectore and PSE&G
personnel on the status of plant operations, technical assessments and corrective action, to
observe specific in-plant maintenance and modification activities, to gain first hand knowledge
about problems identified in NRC violations and Licensee Event Reports, and to participate as
an observer of NRC plant walkdowns and inspections.

NES personnel assigned to visit the nuclear power plants are fully qualified as nuclear
workers and badged for unescorted access to all Vital Access areas of the plant. This level of
access requires medical and security screening, General Employee Training and testing, and
radiation worker training and testing. In addition, these NES personnel have successfully
completed specialized inspection training provided by the NRC.

During 1993, the NES staff member responsible for observing Salem activities visited the
Salem site on ten occassions. Some of the activities observed included: NRC inspection of the
Salem Technical Support Center (TSC); Salem Unit refueling operations including a walkdown of
the Containment Building and Fuel Handling Building; Salem non-radioactive industrial waste
water treatment facility operations; NJ. DEPE required oil catch basin installations; and
troubleshooting and repair of cylinder liners on Emergency Diesel Generators. Several technical
issues investigated included: a technical specification discrepancy. Emergency Response Data
System (ERDS) avai'-bility; Shift Technical Advisor (STA) duties. outage maintenance and
modification activities; and the safety significance of selected NRC Information Notices, Bulletins,
Generic Letters and 10 CFR 50.72 notifications. In addition, the NES staff members routinely
performed walkdowns of accessible areas of the plant to observe housekeeping, maintenance
activities, and general condition of plant equipment.

521 rdination of N

On March 3, 1993, two NES staff members met with NRC resident inspector- 1t Artificial
Island. The meeting was held to discuss BNE participation in upcoming NRC inspections. In
addition, the NRC resident inspectors identified documents for BNE review in preparation for
observing an upcoming inspection. Following the meeting, several BNE staff members toured the
Salem Station. In particular, Salem operational personnel provided a brief but informative
overview of control room consoles and associated instrumentation.

522 |Integrated Scheduling Program

On May 12, 1993, an NES staff member attended an NRC/PSE&G meeting at Artificial
Island. The meeting was held to provide the NRC with a clear understanding of the PSE&G
Integrated Scheduling Program. The program was established to provide a comprehensive
planning process for major, non-routine projects which would result in a more efficient use of
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personnel and financial resources on a single and multiple project basis. Major non-routine
projects are defined as those which require more than 1000 total man-hours or cost more than
$50,000 to complete.

523 NRC Exit Meeting for Augmented Inspection Team

On January 7, 1993, the NRC held a public meeting at Artificial island to present findings
of the NRC Augmented Inspection Team (AIT) investigation. The AIT was formed to investigate
a Loss of the Overhead Annunciator (OHA) System in the Salem Unit 2 Control Room on
December 13, 1992. A BNE staff member participated in the AIT investigation and also attended
the exit meeting.

The AIT concluded that the incident was caused by design deficiencies associated with the
OHA System. The AIT identified other deficiencies as a result of the investigation. These
included inadequate system training for the operators and misinterpretation of emergency
response procedures. The NRC fined PSE&G and subsequently corrected the overhead
annuciator defiencies.

524 Rod Drive Control System Augmented Team Inspection

Following the refueling outage at Salem Unit 2, operators attempted to start-up the unit
on four occasions between May 26 and June 2. E~ch time problems were encountered with the
rod drive control system, a system that controls movement of control rods and safety rods into
and out of the reactor. On one occasion, one rod moved out of the core when given the signal
to move into the core. On June 3, NRC Region | dispatched an inspector to investigate this
problem. Based upon this initial investigation, the NRC decided to establish an Augmented
Inspection Team (AIT). The AIT arrived on June 5 and included a BNE staff member as an
official observer. On June 5, the AIT investigated the failures of the logic circuits attempting to
identify a single root cause. Due to the massive amount of data, each team member began
investigating a different ‘acet of the problem hased on his area of expertise.

Westinghouse, the designer of the control system, could not dismiss the possibility of a
single component failure causing the rods to move out on a signal to move in. Interim corrective
action was taken for Salem Unit | so that Unit | could operate until the root cause could be
determined and permanently repaired. Westinghouse agreed to issue a notice to the nuclear
power industry so that others were advised of the problem. Westinghouse-designed rod control
systems are in use in 74 nuciear power plants world-wide.

On June 7, an AIT team member and the BNE staff member observed the Westinghouse
testing program and identified concerns which resulted in changes. The BNE team member
visually examined several printed circuit cards from the rod control system and discovered
numerous flaws that could degrade system performance. The BNE staff member guided the
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NRC inspector in the printed circuit inspection process, using the Salem quality assurance
inspection standard. The NRC inspector then verified the findings of inadequate and damaged
solder joints on the logic cards. Based on his findings, the NRC recommended that PSE&G
perform a 100% visual inspection of the logic circuit cards in the rod drive system.

PSE&G determined that complete testing of every circuit card was required to determine
the extent of the collateral damage and degradation to the logic circuits induced by the voltage
spike. On June 26, the AIT reviewed the corrective action taken by PSE&G and concluded that
the rod drive control problems had been satisfactorily resolved.

53  Operational Issues

5.3.1  Erosion/Corrosion Program

On February 11, 1993, two BNE staff members attended a meetirig with NRC and Public
Service Electric and Gas Company (PSE&G) at NRC headquarters, in Rockville, Maryland. This
meeting was scheduled by the NRC to discuss the Erosion/Corrosion Program currently being
implemented at Salem and Hope Creek, and the status of licensing issues.

The NRC inspection of the Salem Unit | Erosion/Corrosion Program in May 1992
identified instances of use of operating conditions in place of design conditions for calculating
minimum required piping thickness. As a result, PSE&G initiated its own internal review of their
Erosion/Corrosion Monitoring Program. PSE&G has completed or has underway long term
corrective actions which include, development of program documents and implementing
procedures; training of personnel to new program requirements, including CHEC family of
computer codes. conversion from CHEC to CHECMATE program; and completion of an
independent third party review of the program.

PSE&G informed the NRC that company-wide Total Quality Management Program is being
implementea. As a result, a new Quality Management position has been establi 2d and Nuclear
Quality Councils are being formed. Each council is a team of employees w!  are tasked with
reviewing an existing process looking for ways to improve the process. C ' cils for the spare
parts program and the capital expenditure program are established. Eigli new positions are
being filled at the site. These include 40 positions for a Central Maintenarice Group and ||
systems engineering positions for Salem.

532 NRC Walkdown Inspection

On April 22, two BNE staff membhe s visited the Artificial Island facility to participate in
a walkdown inspection of the Technicai Support Center (TSC) to inspect the operational
readiness of the ventilation system. This system has been under review by the NRC and the
BNE for the past year. The NRC inspection indicated that PSE&G implemented the appropriate
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corrective actions.

533 |Integrated Scheduling Program

This meeting was held at Artificial Island on May 12 to provide the NRC and other
interested parties with a clear understanding of the PSE&G Integrated Scheduling Program. A
BNE representative attended this meeting. The program was established to provide a
comprehensive planning process for major, non-routine projects which would result in 2 more
efficient use of personnel and financial resources on a single and multiple project basis. Major,
non-routine projects are defined as those which require more than 1000 total manhours or cost
more than $50,000 to complete.

534 Salem Unit | Refueling Qutage

PSE&G met with NRC Region | personnel to present the status of Salem | refueling
outage activities. The meeting was requested by PSE&G and was held in King of Prussia, PA on
December 17, 1993. A BNE representative attended. During this outage, numerous problems
arose. Three events, two fires and one injured, potentially contaminated worker, resulted in the
declaration of Unusual Events. PSE&G explained that actions taken to resolve problems were
conservative, emphasizing safety over meeting the outage schedule. Examples cited were a work
activity standdown (all outage activities on hold for B to 24 hours to reemphasize safety first),
a letter to all employees from PSE&G's Vice President emphasizing safety, and in-depth root
cause analysis of several issues. PSE&G reassured the NRC that the lessons learned from the
current outage would provide useful insights ‘~ the planning and implementation of future outage
activities.

535 Emergency Diesel Generator Cylinder Liner Failure

PSE&G met with NRC Region | personnel to present investigation results regarding the
December 3 failure of the 2C emergency diesel generator (EDG) cylinder liner. The meeting was
held in King of Prussia, PA on December 21, 1993 and a BNE representative attended.

The most probable root cause was determined to be a combination of contributing
factors. These were |) flange flatness, 2) flange perpendicularity, 3) upper "O" ring groove
radius, and 4) potential of a flaw/crack. The cylinder liners that failed were manufactured by
Canadian Allied Diesel and were not the uriginal liners. These liners were installed in 1992 and
1993. The liners were replaced and the root cause analysis was accepted by the NRC.
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5.3.6 Licensee Event Reports

NRC regulations require each licensee to submit a written report within 30 days
containing information on certain significant operating events or problems. These reports are
called Licensee Event Reports (LERs). The NES received and reviewed 20 LERs from Salem Unit
I, and |3 LERs from Salem Unit 2 during 1993, compared to 26 and 17 LERs respectively during
1992. Design deficiencies was the leading cause in both 1992 and 1993

Figures 5-2 and 5-3 show the number of LERs by root cause in 1992 and 1993

FIGURES-2

[ m e

Salem Unit 1 LERSs
Root Cause Analysis
1993




FIGURE 5-3

Salem Unit 2 LERS
Root Cause Analysis
| 1993

5.3.7 Non-Emergency Event Notifications

NRC regulations require notification from each licensee on an expedited basis for
certain types of operational problems. These are problems which are not classified as
emergencies, but still warrant notification of the NRC within a short time, e.g. one hour or four

hours

The NES receives all of these reports, referred to as n~ "-emergency event reports
(NEEs). Figure 5-4 shows the number of NEEs by initiating condi. and Figure 5-5 shows the
number of NEEs by root cause. During 1993, the NES received 47 NEEs compared to 101 ir

1992. Actuation of Engineered Safety Features was the leading initiating event in 1992 and 1993
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Salem Non Emergency Event Notifications
Root Cause Analysis
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FIGURE 6-5

Salem Non Emergency Event Notifications
Initiating Conditions
| 19913
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5.3.7 NRC Inspection Report Reviews & Notic

1o

The NES routinely receives and reviews NRC Inspection Reports related to activities at
the Salem Station. The NRC performs these inspections to ensure that activities are conducted
in full compliance with NRC requirements. The NRC issues Notices of Violation (NOVs) for
occurrences of non-compliance with NRC regulations. NOVs are classified as Severity Level |
I, 1, IV, or V according to the significance of the non-compliance, with Level | being the most

severe

The NES received and revieved 33 NRC Inspection Reports during 1993, compared to
2| during 1992. Salem Units | And 2 were issued six NOVs in 1993, compared to three in

L (S

1992. A Severity Leve! IV violation was issued in all nine instances
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Though the NRC inspections increased dramatically, the pe

Says something about the NRC effectiveness



538 Systematic / ment of Li Perfor p

On July 29, 1993, the NRC issued their initial report on the SALP for Salem Units | and
2 for the period of December 29, 1991 and june 19, 1993. The purpose of the SALP is to
determine how a particular plant is meeting regulatory expectations and to identify performance
trends over a 12-18 month period.

The NRC rates performance on a scale of one to three. These are defined as:

Category |: Licensee management attencion to and involvement in nuclear safety
or safeguards activities resulted in a superior level of performance.

Category 2: Licensee management attention to and involvement in nuclear safety
or safeguards actitities resulted in a good level of performance. NRC will consider
maintaining normal levels of inspection effort.

Category 3: Licensee management attention to and involvement in nuclear safety
or safeguards resulted in an acceptable level of performance; however, because
of the NRC's concern with a decreasse in performance may approach or reach
an unacceptable level, NRC will consider increased levels of inspection effort.

The NRC can furthe- clarify the ratings as improving or declining. The NRC assessment of the
Salem Station was fairly consistent with previous SALPs. Radiological controls, Emergency
Preparedness, and Security functional areas were given the highest possible rating. The declining
trend in Emergency Preparedness was primarily the result of failure to maintain the staff's ability
to develop correct Protective Action Recommendations (PARs), as demonstrated during training,
drills and exercises.

Table 5-1 provides the latest SALP ratings along with the results from the previous
three rating periods.
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TABLE §-1 - Comparison of SALP Ratings at Salem

FUNCTIONAL AREA 88/89 89/90 90/91 91/92

I Plant Operations 3 2 2 2
Radiological Controls 2 2 2+ |

H Maintenance/Surveillance 2 2- 2 2

l Emergency Preparedness 2 I I I-
Security | | I I

| Engineering/Tech. Support 2 2 2 2
Safety Assessment/ 2 2 2 2
Quality Verification

These SALP scores, though fairly constant over the past 4 rating periods, which cover
approximately 6 years, is not indicative of the performance observed this past year. Contrary
to the above SALP scores, the NES is recommending that increased NRC resources be directed
at Salem | and 2 in order to assist PSE&G identify problems and develope proper corrective
actions in order to bring about overall improved performance at Salem | and 2.

5.3.9 Performance Statistics

Salem | had a three (1991 to 1993) year Net Capacity Factor was 61.27%, vhich was 86
out of 108 reactors. Salem 2 had a three (1991 - 1993) year Net Capacity factor of 61.10%,
which was 87 out of 10R reactors. The best Net Capacity Factor in the country was Surry | with
a Net Capacity Factor of 87.05%.

The capacity factor change from this period to the last period was a drop of 5.13% for
Salem | and a drop of 4.38 for Salem 2. This ranks them 82 and 80, respectively. Salem | had
a NET DER capacity factor of 66.40% during 1988 to 1990 period and Salem 2 had a net capacity
factor of 65.48%. As indicated earlier, Artificial Island ranked 24 out of 35 for multi-plant site
ranking with 68.2% down from 69.6% for 1988 to 1990. a drop of |.4%. This is due to the
dramatic decrease in performance output of both Salem | and 2.

PWR's have improved dramatically from the previous rating period. The average capacity
factor for all PWR's during 1988 to 990 rating period was 70.00% and the present average for
all PWR's was 76.9%. Obviously Salem | and 2 fall well short of this average and in fact has
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dropped when most other PWR's have improved. Again with the good perfromance of Hope
Creek this raises questions about how Salem | and 2 were managed. Tha data also supports that
most older reactors have made progress in improving output but not Salem | and 2.

The Institute for Nuclear Power Operations (INPO) track eight performance indicators
for the industry.

I. The average number of unplanned automatic scrams was .9 scrams for 7000 hours
critical for 1993. The goal INPO established for the industry by 1995 was | scram per 7000
hours critical. Salem | had 1.5 unplanned automatic scrams for 7000 hours critical and Salem 2
had 1.9 unplanned automatic scrams for 7000 hours critical. This is well short of the national
average and short of INPO's goal..

2. The unplanned capability loss factor was 4.3% capability loss for 1993. The INPO goal
for 1995 is 4.5%. Salem |'s unplanned capability loss factor was 16.9% for 1993 and Salem 2's
unplanned capability loss factor was 23% for 1993. This is way above the national average and
the INPO goal.

3. The collective radiation exposure at PWR's for 1993 was 193 man-rem per unit. The
goal is 185 man-rem per unit for 1995 Salem | accumulated 267 man-rem and Salem 2
accumulated 161 man-rem during 1993. Salem | exceeded the national average and is above the
INPO goal. Salem 2, on the other hand, is be!ow both the national average and has alrady met
the INPO goal.

4. The average unit capability factor for PWR's was 77.3 for 1993. The INPO goal for
1995 is 80.00%. Salem | had a unit capability factor of 63.3% and Salem 2 had a unit capability
factor of 61.8%. Both Salem | and 2 are far below the national average and the INPO goal.

5. The volume of low level radioactive waste (LLRW) generated at PWR's was 45 cubic
meters per unit in 1993. The INPO goal for 1995 is 110 cubic meters per unit. Salem |
generated 38 cubic meters and Salem 2 generated 39 cubic meters. As in the case for Hope
Creek, PSE&G should be credited with making substantial progress in reducing the amount of
LLRW generated at Salem | and 2.

6 The thermal performance for 1993 PWR's was 10,191 btu/kwh. Salem | had a thermal
performance of 10,24 btu/kwh and Salem 2 had a thermal performance of 10,407 btu/kwh.
Salem | and 2 were at the national average.

7. The industrial safety accident rate for 1993 was .77 accidents rer 200,000 man-hours.
The INPO goal for 1995 is .5 accidents per 200,000 man-hours. Salem | had |.24 accidents per
200,000 man-hours and Salem 2 had .24 accidents per 200,000 man-hours. Some improvement
in this area is needed.
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8. The safety system performance for 1992 was 92% of systems achieving 1995 goal. The
INPO goal is 85%. Salem | and 2 had a 100% safety system performance. This is for HP Injection
System, Aux feedwater system and Emergency AC Electrical System

54 Review of Technical Issues

54.1 Spent Fuel Storage

PSE&G met with the NRC on March 4, 1993 to discuss the content of the license change
request that is needed to rerack the spent fuel pools at Salem Units | and 2. 7 e current spent
fuel pools have 1170 cells. At the current discharge rate the ability to discharge a full core into
the spent fuel pool will be lost in 1998 and 2002 for Salem Units | and 2, respectively. The
reracking will expand the existing capacity to 1632 celis at each unit. This will provide storage,
while maintaining the ability to discharge a full core until 2007 and 2011 for Salem Units | and
2, respectively.

The additional space will be achieved by changing the pitch of the cells. The old racks
had a pitch of 10.5 inches and the new racks will have a pitch of 9.05 inches. The fuel handling
crane, which has a 5-ton limit will be upgraded or replaced so that it can be used to remove the
old racks and install the new racks.

PSE&G submitted Licensing Change Request 93-02 to the NRC in April 1993 which
requested approval for this increased storage capicity. As of the end of 1993 the NRC and NES
reviews were not complete.

542 NUREG-!435, Supplement 2, "Status of Safety Issues at Licensed Power Plants”

in December 1992, the NRC issued NUREG- 1435, Supplement 2, "Status of Safety issues
at Licensed Power Plants." The NUREG documents the implementation status of four different
categories of safety issues at US. nuclear power plants through September 1992, The four
categories are (1) Three Mile Island Action Plan Requirements, (2) Unresolved Safety Issues, (3)
Generic Safety Issues, and (4) Other Multiplant Action Issues. In this revision, the NRC added
the status oy Multiplant Action Issues for the first time. This category consists of Generic Letters
and Bulletins.

After reviewing the information presented in NUREG-1435, Supplement 2, the BNE
concluded that the nuclear power plants operating within New Jersey have all made progress in
resolving applicable safety issues. The closure of these types of issues for New Jersey plants is
on a par with the rest of the industry.

Three Mile Island (TMI) Action Plan Requirements
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Of the more than 100 safety issues that arose as a result of the accident at TMI, only
Salem Units | and 2 have any of these issues open. Each unit has the same issue still open, the
Control Room Design Review.

resolv f |

For Salem |, two of 16 applicable USIs remain open. The two remaining issues are Station
Blackout and Seismic Qualification.

For Salem 2, two of |7 applicable USIs remain open. The two remaining issues are Station
Blackout and Seismic Qualification.

Generic Safety Issues (GSls)
Two of 26 applicable GSIs remain open for both Salem urits. These are Pilot Operated

Relief Valve and Bilock Valve Reliability and Additional Low Temperature Overpressure
Protection.

Qther Multiplant Action Issues (MPAs)

Since these are issues that are contained in Bulletins and Generic Letters, there will be
increases in the numb~- of issues from one year to the next. The previous three categories are
stagnant because most, if not all, new issues will be MPAs. For Salem Unit | twelve out of 88
applicable MPAs remain open. For Salem Unit 2, twelve out of 53 applicable MPAs remain opern.

543 CAFRA Permit

On January 5, 1993, several BNE staff members met with the DEPE Land Use Reg.ation
(LUR) staff to discuss the status of PSE&G's application to modify their CAFRA (Coastal /rea
Facility Review Act) construction permit for several new buildings including the Interim "ow-Level
Radwaste Storage Facility at Artificial Island. The BNE staff provided its comments on the
application to LUR staff in September 1992. LUR provided a copy of the letter sent to PSE&G
that transmitted the BNE comments.

LA‘ "“é/\
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The supplemental information was provided by PSE&G letter dated june 4. The BNE
reviewed this information and provided several comments and questions to PSE&G. A meeting
was held on July 29 with PSE&G and LUR. PSE&G presented design details of the building and
specific information on storage plans which resolved BNE's comments.

A public hearing on PSE&G's permit application was held on August 25, 1993, in the
Lower Alloways Creek Township building. Representatives of the DEPE's LUR Program and the
BNE attended this hearing. A representative of LUR was the hearing officer. At the hearing,
PSE&G made a formal presentation of their plans for building additional facilities on Artificial
Island. This was followed by questions from the public.

A New Jersey Deputy Attorney General contacted the BNE for additional information
during the legal review conducted prior to issuing the permit modification. On November |,
1993, the DEPE issued the permit modification to PSE&G.

544 Licensee Change Requests
A mments Transmits N ing 1994

Salem Unit 2 License (nange Request 92-10

The BNE reviewed this proposed change to the Technical Specifications for Salem Unit
2. This change revises the heatup and cooldown limits established to protect the reactor vessel
from a brittle failure. By letter tn the NRC dated May 21, 1993, the BNE commented that the
region on the revised heatup curve labeled as the acceptable operating region was incorrectly
shown to be above the criticality limit. The comment was resolved by the NRC.

Salem License Change Request (LCR) 92-14

PSE&G submitted LCR 92-14 to the NRC on February 5, 1993 and provided supplemental
information to the NRC on April 13, 1993. This request proposes to revise the salem Units |
and 2 Technical Specifications to delete the trip signal resulting from a steam/feedwater flow
mismatch coincident with low steam generator water level. This request is a result of the
proposed installation of the Westinghouse advanced digital feedwater control system. By letter
dated June 29, the BNE commented to the NRC that this control system may be susceptible to
electronic failures similar to those experienced in the Westinghouse rod control system. Failures
in the Salem Unit 2 rod control system resulted in an NRC Augmented Team Inspection,
Information Notice 93-46, and Generic Letter 93-04. The BNE further commented that a
detailed review of thz design of the feedwater control system must be performed to assess the
system's ability to withstand voltage spikes or any other anomaly identified to be a contributing
cause of the rod control failures. This concern was resolved by PSE&G. PSE&G explained
verbally and later in writing that the voltage suppression devices used in the feedwater control
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system are different than those used in the rod control system.

B. The NES reviewed the following LCRs for Salem during 1992 and expressed no concerns
to the NRC.

Salem License Change Request 89-06, Rev.|

By letter dated February 2, 1993, PSE&G submitted Revision | of the subject LCR to the
NRC. In their original submittal dated May |1, 1992, a number of minor discrepancies were
identified which are corrected in this submirtal. Additionally, PSE&G has included several
administrative Technical Specification changes that were not identified in their original request.

Salem Unit 2 Li Change F 93.01

By letter dated August 24, 1993, PSE&G submitted to the NRC the subject request.
PSE&G proposes to amend its technical specification to extend the Allowed Outage Time for one
inoperable offsite power circuit from 72 to 120 hours, to allow for switchyard modifications.

Salem License Change Request 91-07

The BNE completcd review of this change request which proposes to revise the Salem
Units | and 2 Technical Specifications to ensure that the same surveillance testing and acceptance
criteria are utilized for the hydrogen recombiners at each unit.

Salem Emergency License Change Request

On June 17, PSE&G requested an emergency license amendment that was needed prior
to start-up of Salem Unit |. The amendment was necessary because of the discovery of an
unreviewed safety question regarding the single failure capabilities of the rod drive control
system.

ni icen h R 91

By letter dated August 30, 1993, PSE&G submitted the subject license change request to
the Nuclear Regulatory Commission (NRC). The proposed change to the Unit 2 Technical
Specifications replaces the main feedwater control and control bypass valves with the main
feedwater stop check valves for the Containment isolation function.

Salem Units | & 2 License Change Request 93-23

By letter dated August 24, 1993, PSE&G submitted the subject request to the NRC.
PSE&G proposed to modify a section of the Environmental Protection Plan (Appendix B to the
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Technical Specificz:'ons) pertaining to monitoring requirements intended for the preservation of
endangered or threatened marine species (e.g. sea turtles). PSE&G seeks to incorporate into the
Plan the changes included in the May 14, 1993 Section 7 Consultation Biological Opinion, issued
by the National Marine Fisheries Service. These changes include:

(1) Increasing the monitoring frequency of the intake screens from bi-hourly to hourly
if a lethal incidental take occurs.

(2) Required bi-hourly monitoring of the Circulating System intake through October 15
instr.ad of September 30.

(3) Required daily cleaning of the circulating system trash bar racks until October |5
instead of September 30

The request was also reviewed by the staff of DEPE's Division of Fish, Gaime and Wildlife
(DFG&W), which concurred with the proposed changes as long as the criteria adopted by the
National Marine Fisheries Service is met.

Salem U'nit 2 License Change Request LCR 87-07, Rev |

By letter dated March 6, 1991, PSE&G submitted the subject license change request to
the NRC. The request was then supplemented three times, most recently on September 30,
1993. The request proposes changes to the Unit « Technical Specifications to modify Limiting
Conditions for Operation and Surveillance requirements for the diesel generators. The proposed
changes incorporate recent NRC guidance and PSE&G's updated degraded grid calculations.
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JUNE 24, 1994

Docket Nos. 50-272
50-311
EA No. 94-112

Mr. Steven E. Miltenberger

Vice President and Chief Nuclear Officer
Public Service Electric and Gas Company
P. O. Box 236

Hancocks Bridge. New Jersey 08038

Dear Mr. Miltenberger:

SUBJECT: NRC AUGMENTED INSPECTION TEAM (AIT) REPORT NOS.
50-272/94-80 AND 50-311/94-80

The enciosed report refers to a special onsite review by an NRC Augmented Inspection Team
(AIT) from April 8 througn April 26, 1994, The team reviewed the circumstances surrounding
the automatic reactor shutdown and two automatic actuations of the "safety injection” system that
occurred at Salem Unit | on April 7. 1994,

The repont discusses areas examined during the inspection. The inspection focus was on the
potential safety significance of the events, and included detailed fact-finding, determination of
root causcs, and evaluation of operational and managerial performance. The inspection consisted
of selective examination of procedures and representative records, observations, and interviews

with personnel.

The AIT determined that the predominant cause of the event was the combination of pre-existing
equipment problems or vulnerabilities and the resultant chalienges to the operators, and operator
errors that occurred during the transient. Other failures and their causes were reviewed and are
discussed in the attached report. The AIT concluded that both the equipment problems and
operator errors could, and should have been avoided by licensee management through a closer
review of the operator needs in response to the frequent and expected transient conditions
resulting from the grass intrusions at the circulating water structure.

The AIT found the licensed operator response to the initiating event, a loss of circulating water,
was weak. Operators did not take some actions that they were trained to perform. However,
overall operator response was successful in achieving a stable plant condition; unfortunately,
much later in the event sequence than expected, and too late to avoid a significant challenge to
the pressurizer power operated relief and safety relief valves,

While we note the actions of PSE&G to improve plant hardware and procedures prior to the
event, both hardware deficiencies and inadequate procedures played key roles throughout the
event sequence. Also, the actions taken by PSE&G before and during the event to mitigate the
frequent grass intrusions at the Salem circulating water structure were both well conceived and
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Mr. Steven E. Miltenberger 2

generally well performed. However, these initiatives were not accompanied by a similar review
of task performance and procedural guidance in the control rooms to ensure that licensed
operator response to the potential or actual loss of circulating water would also be successful.
It is for these reasons that the NRC views the relatively poor performance of the operating crew
during the April 7, 1994 event to indicate not just weak performance of certain licensed
operators; but rather, and more importantly, an inadequate assessment by management of the
prevalent operating conditions at the plant and subsequent development of an appropriate

operating philosophy to meet the expected needs.

It is not the responsibility of an AIT to determine compliance with } RC rules and regulations
or to recommend enforcement actions. These aspects will be deve oped following additional
NRC management review of this report.

A representative from the State of New Jersey, Department of Environmental Protection and
Energy (DEPE), observed parts of the onsite AIT inspection activities. A copy of a letter from
Mr. Anthony J. McMahon, Acting Assistant Director, Radiation Protection Element, NJ DEPE
to 170C is enclosed with tlis letter. That correspondence describes three issues not specifically
addressed in the AIT report.  Also enclosed is the NRC reply letter describing our plans to
address those concerns,

In accordance with 10 CFR 2.790 of the Commission’s regulations, a copy of this letter and the
enclosures will be placed in the NRC Public Document Room.,

We will gladly discuss any questions you have concerning this inspection.
Sincerely,
ORIGINAL SIGNED BY:

Jaines T. Wiggins, Acting Director
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