HADDAM NECK PLANT
362 INJUN HOLLOW ROAL e EAST HAMPTON, CT 06424-3099

June 11, 1997

Director, Office of Enforcement

U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D.C. 20555

Haddam Neck Plant
Reply to a Notice of Violation (NOV)

Inspections 50-213/95-27. 96-06. 96-07, 96-08. 96-11. 96-80 & 96-201

In a letter dated May 12, 1997 '" the NRC identified specific violations resilting from
numerous inspections conducted at the Haddam Neck Plant from November 21, 1995
through November 22, 1996. These inspections included a special team inspection
focused principally on engineering performance, a special Augmented Inspection Team
inspection of a reactor vessel nitrogen intrusion event, an emergency preparedness
inspection, and four resident inspections. The violations identified were grouped into
several broad categories, namely, long-standing deficiencies in engineering programs
and practices, including plant design, design control, and engineering support;
operational deficiencies, including inadequate procedures, failure to follow procedures,
and inadequate corrective actions; and inadequate implementation of the emergency

preparedness program. The purpose of this letter is to provide CYAPCO's response to
the violations.

(1) Hubert J. Miller to Bruce D. Kenyon, “Notice of Violation (NRC Inspection Reports
Nos. 50-213/95-27, 96-06, 96-07, 96-08, 96-11, 96-80, 96-201)," dated May 12,
1997.
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On December 4, 1996, an enforcement conference was held at which time the noted
violations were discussed. At that time, the results of our common cause investigations
were presented. These studies identified corrective actions specific to the violations as
well as corrective actions for the programmatic and organizational common cause
issues. Appropriate corrective actions have been initiated and continue to be
implemented.

Since the December 4, 1996 enforcement conference, CYAPCO submitted a letter
dated December 5, 1996 % that informed the NRC that the Board of Directors of
CYAPCO had decided to permanently cease operations at the HNP and that fuel had
been permanently removed from the reactor. Due to this change in the plant status,
CYAPCO has focused it's efforts to define the plant licensing and design basis for the
defueled condition, as described in our 10CFR50.54(f) letter dated February 6, 1997
Our response to the violations reflects this focus and demonstrates our resolve to
sJengthen plant programs and organization to safely store spent nuclear fuel and
decommission the facility.

Attachment 1 provides CYAPCO's overall reply to the Notice of Violation and
summarizes the current :mplementation status of corrective actions. Attachment 2
provides our response to the individual violations pursuant to the provisions of
10CFR2.201. Attachment 2 also identifies where systems associated with identified
violations are not required and associated specific corrective actions are no longer
applicable due to the current defueied and permanently shutdown plant configuration.

In summary, CYAPCO takes these violations very seriously and is committed to
implement and complete the broad scope corrective actions to improve station
performance. We will continue to keep the NRC Staff informed on our progress in
these areas and are committed to demonstrating improving trends in areas of past
weakness.

(2) John F. Rogge to Ted C. Feigenbaum, “Haddam Neck Enforcement Coriterence
[docketed information],” dated December 20, 1996

(3) T.C. Feigentai'n letter to the U.S. Nuclear Regulatory Commission,
“Certifications of Permanent Cessation of Power Operation And That Fuel Has
Bezn Permanently Removed From the Reactor,” dated December 5 1996

(4) T.C Feigenbaum letter to U. S Nuclear Regulatory Commission, NRC Request
for Information Pursuant to 10CFR50 54(f)," dated February 6, 1997
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On June 1C, 1997, CYAPCO paid the full amount of $650,000.00 of the proposed civil
penaity by electronic transfer to the Treasurer of the United States.

Should you have any questions regarding this submittal, please contact Mr. G. P.
van Noordennen at (860) 267-3938.

Very truly yours,

CONNECTICUT YANKEE ATOMIC POWER COMPANY

=
T. C. Feigenb@um

Executive Vice President and
Chief Nuclear Officer

Attachments

cc.  H.J Miler, NRC Region | Administrator
M. B. Fairtile, NRC Project Manager, Haddam Neck Plant
W. J. Raymond, NRC Senior Resident Inspector, Haddam Neck Plant
K. T. A. McCarthy, Director, CT DEP Monitoring and Radiation Division

Subscribed and sworn before me
this /1 day of Jupg,1997

Q’C(A AL, J;Q’LIL&

Date Commission Expires: / 'R//;u / 98
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Overall Response

This attachment presents CYAPCO's overall response to the Notice of Violation
(NOV) and summarizes the results of investigations to identify the common
causes that underlay the conditions that contributed to the identified violations.
Each of the four major sections of the NOV are addressed.

I. Violations Relatzd to Inadequate Enginezring

A common cause study was conducted to evaluate the apparent violations
identified in NRC Inspection Reports 96-201, 96-06, and 96-08 and to identify
common causes associated with these apparent violations. The results of this
study were presented at an enforcement conference on December 4, 1996,

Both managerial and programmatic common causes were identified. Also,
cornmon to most problems were weaknesses in the implementation of
configuration management and corrective action processes. Recommendations
for corrective action were then developed.

Managerial deficiencies were identified as follows:

» Failure to establish and promulgate adequate standards and expectations for
plant staff consistent with the continually rising standards for excellent
performance in the nuclear industry, and

* Inadequate resource planning and management, especially in the areas of
outage planning, maintenance of plant programs, and in the implementation
of new programs and processes

Programmatic weaknesses were identified in several areas. Lack of an effective
configuration management program led to poorly identified iinkages and interface
requirements between various plant programs and processes. This affected the
design control process and various plant procedures (e.g., Safety Evali:ations,
UFSAR Update, Safety Classification, Instrument Setpoint, and Procurement
Engineering).

The documents presenting the design and licensing bases of plant structures,
systems and components (SSCs) were not accurate and not readily available.
The importance of maintaining and using accurate licensing and design basis
information was not recognized by all personnel. Ineffective training may have
contributed to this problem.

The corrective action program was not effective in the identification an:i
resolution of plant problems. The lack of an effective program to consistently
identify problems at a low threshold, to evaluate these problems, identify their
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causes, and implement effective corrective actions to prevent recurrence was a
major contributor to the degraded condition of plant design and licensing basis
information. The lack of a good corrective action program also contributed to
management’s failure to detect and correct these deficiencies in a timely basis.

Corrective actions have been developed in the following common cause areas:

e Programmatic

- Licensing/Design Basis Information
- Configuration Management

- Corrective Action Program

- Procedurs! Deficiencies

- Design Control Process

« Organization

- Management Standards and Expectations
- Resource Management
- Training Programs

The following describes the corrective actions for each of these common cause
areas and summarizes the current implementation status.

Licensing/Design Basis Information

This common cause area can be generally characterized as accurate
licensing/design basis information not being readily available to support
engineering activities. As a result, incorrect assumptions and errors were made
in design changes, safety evaluations and operability determinations. Based on
the magnitude and seriousness of this cause, a comprehensive Configuration
Management Program was initiated to identify and verify the licensing and
design bases. This effort is focused on the defueled configuration of the plant
with an emphasis on maintaining the integrity of the spent fuel and spent fuel
pool cooling. The following approach has been established:

» Review the basic calculations for the hydraulics, structures, electrical
distripution and instrumentation.

¢ Review docketed correspondence to establish the licensing and design basis
for each defueled system.
Identify important attributes inciuding flow, pressure, voltage, level, etc.
Reconcile the design basis and attributes with the UFSAR, operating and
surveillance procedures, and Technical Specifications.

e Review nonconformance reports and design changes to verify the design
basis was not inadvertently changed.
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» Perform walkdowns to verify expected configurations.
¢ Document the licensing and design basis.

All licensing commitments (over 13,000) from docketed correspondence have
been identified and are currently being reviewed for applicability to the defueled
condition. An upgraded procedure to capture future commitments has been
drafted and is under review. A procedure to screen and pricritize past
commitments has also been drafted.

The Chapter 15 accident analyses are being updated “ur the defueled
configuration.  Using safety evaluations, the UFSAR is updated and all
associated Technical Specifications, procedures and pr-grams are being
changed.

The accident reanalyses will be refiected in an interim i zrnal UFSAR revision in
July, 1897. The ‘icensing and design basis docur ¢nt for the major defueled
systems, struct ‘es, and components will “: developed in June. The
reconciliation with _FSAR, operating and surveiliance procedures, and Technical
Specifications will be completed in the third quarter.

An UFSAR submittal reflecting a comprehensive description of the defueled
condition will be submitted by December 1997. This revision will reflect those
systems required and any systems and components no longer required for
defueled conditions as well as correct known deficiencies associated with the
defueled condition.

Configuration Management

The deficiencies identified affected our ability to maintain compliance with the
plant design and licensing basis. Linkages were not adeguate to assure that as
one document changed, all other coiresponding documents were known and
subsequently changed or updated. As corrective action, the following
procedures, programs and processes are being reviewed and revised to ensure
the proper linkages are maintained:

Accident analyses

Plant design change process

10CFR50.59 safety evaluation process
UFSAR updating process

Design calculation process

Licensing basis document change process
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Programmatic changes and responsibility assignments to maintain linkages are
being made. Configuration control will be maintained by the Engineering
Department.

The plant safety evaluation procedure has been revised and issued. Similarly,
the plant procedure for control of UFSAR revisions according to 10CFR50.71(e)
has also been revised and issued. Training on both of these procedure revisions
has been completed.

The revised processes for design changes and calculations will be developed in
the second quarter of 1997 and implemented by the end of the third quarter of
1997. The procedure for preparation of the licensing and design bases is
complete and the procedure for maintaining licensing and design bases
documents will be completed by the third quarter.

Corrective Action Program

Weaknesses in the corrective action program allowed adverse conditions to exist
without resolution and in some cases without detection. Weaknesses were
identified in the following areas:

Timeliness in problem identification

Tracking of corrective actions

Evaluation of corrective action effectiveness
Guidance on initiation of adverse condition reports
Root causes

Key performance indicators

The following corrective actions have been or are going to be implemented:

* A dedicated individual has been assigned as the Corrective Action Manager.
A dedicated staff has also been assigned to the program.
A consistent approach to root cause evaluation is being monitored.
A trending and monitoring program is being implemented.
Benchmarking against plants known to have excellent programs will be
conducted after the new process is developed and implemented in the third
quarter.

e A new ftracking system that is more user friendly and simpler will be
completed in June and implemented in the third quarter following completion
of training.

A new simpler Adverse Condition Report (ACR) process and new ACR database
are under development and use a simpler action tracking system to replace the
current system for tracking corrective actions.
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The procedure for adverse condition reporting will implement improvements in
the following areas:

Tracking of corrective actions

Evaluating effectiveness of corrective actions

Providing guidance and training on initiation of adverse condition reports
Developing more consistent root causes

Using key performance indicators to monitor and trend corrective action
effectiveness.

New procedures will include standardized causal factors coding to prcvide the
necessary data to facilitate recognition of programmatic or recurring causes and
evaluate the effectiveness of corrective actions (using the newly developed key
performance indicators and trending program).

The process and procedure revisions are on schedule for impiementation by the
end of the second quarter 1997. Effectiveness of the revised corrective action
program will be measured by the onsite Nuclear Oversight Group and by an
independent third-party review by the fourth quarter.

Procedural Deficiencies

Procedure deficiencies have resulted in inconsistent implementation of

processes resulting in errors and incomplete work. Proce iure deficiencies were
found in:

Non-conformance repoits
Safety classification

Safety evaluations
Procurement process
instrument setpoint calculations

As corrective action, the above procedures are being revised to assure a
technically correct and consistent approach is taken for the defueled condition.
The safety evaluation procedure is complete and revision of the remaining
procedures will be completed in the third quarter.

Design Control Process

Design control deficiencies resulted in errors being transferred from one
document to another without discovery. Design control errors were found in
plant modifications and calculations associated with setpoints, electrica! loads,
and hydraulics. The following corrective actions are being implemented:

¢ Conduct reviews of defueled setpoints.
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* Conduct reviews of defueled hydraulic calculations.
* Conduct reviews of defueled electrical load calculations.
e Conduct reviews of defueled structural load calculations.

The defueled setpoints, if any, as well as defueled hydraulic caloulations,
electrical calculations and structural calculations will be included in the defueled
systems licensing and design basis documents.

The existing Design Control Process is being revised to provice a plant-specific
document, structured and formatted to more appropriately control design
changes associated with the safe storage of spent fuel, as we'l as
decommissioning activities.

A family of design control procedures is being developed to comprise a Design
Control Manual. This manual will control and document changes made to the
plant including documentation associated with:

Physical modifications

Revisions to Calc.lations and Specifications

As-Built Configuration Changes to Plant Drawings
Administrative and Editorial Changes to Plant Documents

These procedures will resolve the design control deficiencies and will be
simplified and streamlined to facilitate the decommissioning process.
Compatibility will be ensured with the:

Design Input and Independent Design Verification Requirements
Material and Equipment/Component Documentation Requirements
Safety Evaluation Process

UFSAR Maintenance/Update Process

Decommissioning Work Control Process

Document Control Process

This revised process will efficiently control design activities associated with the
safe storage of spent fuel as well as decommissioning.

The updating of processes and procedures, with the exception of the
Decommissioning Work Control Process, will be developed in the second quarter
of 1997 All design control processes and procedures will be implemented by
the end of the third quarter of 1997 following completion of training.
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Management Standards and Expectations

The lack of management standards can generally be characterized as “living
with” known problems. Weaknesses in specific standards and expectations were
found in:

Design input verification

Rigor and precision in analyses

Root cause analyses and engineering evaluations
UFSAR maintenance

Commitment follow through

As corrective actions, the following standards, policies, and expectations were
established and are continuously being reinforced:

Identifying and correcting problems in a timely manner

The need for precision and rigor in engineering analyses

The need for broad based root cause analyses

The need for precision and rigor in verifying design inputs

The need for prompt, thorough updating of ancillary documentation
Tracking and menitoring workloads

Written standards have been implemented for engineering and will be
benchmarked against industry leaders in the third quarter.

Resource Management

Two weaknesses were identified: (1) management failing to recognize the
resources needed for emerging work and inconsistent prioritization of
assignments, and (2) management failure to recognize the magnitude and scope
ol the resources needed for program implementation. Inconsistent resource
management was founa in the following areas:

Outage planning and management
Ownership of ancillary programs
Setpoint uncertainty calculation program
Adverse trend report process

Action item tracking process

The following corrective actions are being implemented:

e Assess and provide sufficient resources for:
- Spent fuel storage
- Upaating of ancillary tasks
- Implementing new plant programs and processes
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- Adverse condition report processing
» Establish ownership for ancillary tasks
¢ Implement new programs with proper planning

Sufficient resources are available for defueled tasks. As old tasks are completed
and new tasks are added, planning of resources is taken into account
Ownership for ancillary tasks is being established. Key performance indicators
have been established to monitor and trend backlogs to assure they are not
increased due to the lack of resources.

Training Programs

Inacaquate training can be characterized as a lack of understanding of some
day-w. ‘ay activities. Inadequate training was seen in connection with

Performing Safety Evaluation

Updating the UFSAR

Verifing design control inputs

Updating Material Equipment and Parts List (MEPL)
Understanding of the licensing/design basis
Maintaining licensing commitments

Performing root causes

Achieving consistent corrective actions

As corrective action, the training program will be implemented and effectiveness
improved by:

Providing licensing and design basis training
Providing safety evaluation training with emphasis on defueled accident
analysis

» Providing UFSAR and licensing commitment training to assure understanding
and availability of commitments
Providing training for processing MEPL classifications
Providing training for consistent and broad based corrective actions and root
causes

The training for safety evaluations and UFSAR is complete. The root cause
training is ongoing and we have committed to increase the numbei of trained
personnel and departments with root cause trained personnel. Training in the
remaining areas will be completed after the upgrades by the fourth quarter.

Independent Over

Enhancements and improvements are being made to build an internal oversight
organization that provides intrusive, value added oversight, with special
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emphasis in radiological controls. Nuclear Oversight's structure, processes, and
staffing have been reviewed and revised to support decommissioning. Expertise
has been added to the organization consistent with decommissioning.

Nuclear Oversight has instituted a comprehensive assessment and auditing
program of the line organization. They have, and continue to, identify issues for

improving plant performance. Oversight has performed in an intrusive, value
added manner.

Il Violations Associated with Nitrogen Intrusion Event

The root cause assessment from the Independent Review Team (IRT) was
presented in CYAPCO letter to USNRC dated October 23, 1996.  This
assessment identified four broad areas (material condition, procedural adequacy
and usage, operator performance, and management performance) as needing
improvement and described appropriate corrective actions.

Additionally, a common cause assessment was performed, utilizing the event
timelines, in order to assess organizational, programmatic and management
issues. In this process, all inappropriate actions by individuals were identified
from the detailed timelines, sorted by the appropriate failure mode, and tallied to
determine the most frequent occurring failure modes. Failure modes in the
general categories of Human Error, Organizational and Programmatic
Deficiencies, and Management Failure were considered.

Conclusions from the common cause analysis include:

e Lack of or ineffective, information qualification, validation and verification,
which resulted in inappropriate actions based on wrong or incomplete
information.

* Incomplete or non-existent procedures for performing certain actions which
caused workers to take action, relying on their own knowledge and skills,
without the benefit of multi-discipline reviews.

Lack of effective pre-job briefs.
Lack of documented, communicated and reinforced management
expectations, which resulted in a wide variation in work practices.

Three management issues were identified during the course of the investigation:

e The decision to stop the refueling activities for several days, with the reactor
plant in a condition with limited vessel level and temperature indication and
with the RCS loop stop valves closed, did not adequately consider the high
risk.

* Management standards accepted procedures for Mode 5 operation that
lacked sufficient detail.
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» Management response to the initial nitrogen intrusion event on August 28,
1996 and the subsequent discovery of the continued leakage on September
1, 1896 was not sufficiently strong, given the safety significance.

The corrective actions taken in response to the nitrogen intrusion event are
described in our October 23, 1996 letter and are summarized in Attachment 2.
These actions were also presented at the enforcement conference on December
4, 1996. Those actions identified in our common cause study pertaining to
organizational and programmatic changes were described previously in Section |
of this attachment.

i Violations Not Assessed a Civil Penalty Associated with Emergency
Planning Deficiencies

A description of corrective measures taken or planned to pe taken related to the
conduct of the August 14, 1996 emergency praparedness exercise was provided
in CYAPCO letter to USNRC dated November 25, 1996. This letter was in
response to the weaknesses identified in NRC Inspection Report 50-213/96-07.
A CYAPCO letter dated April 18, 1997 updated the status of corrective actions
and commitments.

Since that time, all corrective actions have been implemented and table-top
exercises were conducted in conjunction with an NRC inspection to demonstrate
compliance at the Haddam Neck Plant. Attachment 2 contains the response to
the specific violations.

IV.  Other Violations Not Assessed a Civil Penalty

Attachment 2 contains the response to the specific violations.
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Violations Related to Inadequate Engineering

The violations in Sections |.A-|.C represent a Severity Level |l problem
(Supplement |). The violations in Section 1.D represent a Severity Level ||
Problem (Supplement 1).

Restatement of the Violation

A

Errors in Design Basis Documents or Errors Introduced by Design
Changes

10 CFR Part 50, Appendix B, Criterion Ill, "Design Control," iequires, in
part, that measures shall be established to assure that applicable
regulatory requirements and the design basis for structures, systems, and
components are correctly translated into specifications, drewings,
procedures, and instructions. These measures shall provide for verifying
or checking the adequacy of design, such as by the performance of
design reviews, by the use of alternate or simplified calculational methods,
or by the performance of a suitable testing program. Design changes
shail be subject to design conirol measures commensurate with those
applied to the originai design.

10 CFR Part 50, Appendix B, Criterion V, "Instructions, Procedures, and
Drawings," requires, in part, that activities affecting quality shall be
prescribed by documented instructions, procedures, or drawings, of a type
appropriate to the circumstances and shall be accomplished in
accordance with these instructions, procedures, or drawings.

Contrary to the above, the licensee did not assure that applicable
regulatory requirements and the design basis were correctly translated
into specifications, drawings, procedures and instructions, or did not
assure that activities affecting quality were correctly prescribed by
documented instructions, procedures, or drawings of a type appropriate to
the circumstances, as evidenced by the following examples, each of
which constitutes an individual violation:

1. Calculation No. PA91-LOE-1171-GE, Revision 2, dated February
21, 1992, which determined the design duty cycle of the 125 Vdc
station batteries, did not assume the design basis event specified
in the Updated Final Safety Analysis Report (UFSAR) Section
8.3.2, namely, a simultaneous accident and loss of off-site power
Therefore, the design basis calcu'ation did not account for all of the
loads that would be powered during the event. Further, the
calculation did not determine the battery voltage profile, and,



U.S. Nuclear Regulatory Commission
CY-97-059/Attachment 2/Page 2

therefore, did not demonstrate that the battery voltage would
remain above the minimum required voltage level. (01012)

Calculation No. 86-060-580GM, Revision O, dated September 2,
1986, which determined the minimum required net positive suction
head for the high pressure safety injection pumps, used, as part of
the calculation, an incorrect elevation for the top of the suction
nozzle, and also did not account for the expected instrument
uncertainty. As a result, Emergency Operating Procedure (EOP)
£6-1.3, "Transfer to Sump Recirculation,” Revision 13, dated
March , 1995, which provides cautions to the operators to transfer
high pressure safety injection (HPSI) pump suction to the
containment sump before the refueling water storage tank (RWST)
reaches a minimum level to prevent pump damage from cavitation,
was inadequate in that the actual minimum level to preclude pump
damage should have been 55000 gallons instead of the 43,000
gallons as stated in the procedure. (01022)

Calculation IC-CY-1134GE, "Uncertainties for RWST Level
Instrument Channels L-1806A and L-1806B," Revision 0, dated
November 5, 1990, did not account for the errors associated with
the change in hydrostatic head resulting from changes in tank
water temperature and post-seismic effect, and resulted in
inaccurate level indication. As a result, EOP ES-1.3, "Transfer to
Sump Recirculation," Revision 13, dated March, 1995, was
inadequate in that decision points for transfer to sump recirculation
based on RWST indicated level did not account for these errors.
(01032)

Proto-Power Calculation 95-MDE-01252MY, "CY SW System -
Analysis of Design Basis Hydraulic Conditicns," Revision 0, dated
May 19, 1995 which was used to predict temperatures at the
discharge of the CAR fan coils, did not accurately model system
flow in that it did not model the transient two-phase flow conditions
that were previously calcuiated to exist at this location, and which
could adversely affect containment heat removal capability.
(01042)

Calculations PA78-741-01-GE, "Diesel Generator Automatic
Loading Analysis," Revision 3, dated January 21, 1991 (including
CCNs 1-5) and PAS0-LOE-1167-GE, "Diesel Generator Manual
Loading Analysis," Revision O, dated February , 1991 (including
CCNs 1-7) did not account for all of the applicable electricai loads.
Specifically, the calculations did not incorporate cable power losses
and power distribution transformer losses, and used a
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8.

non-conservative diversity factor. As a result, the margin of safety
to emergency diesel generator (EDC) overload was less than
identified in the licensee design analyses. (01052)

Calculation EQE-494-C-009, "Diesel Generator Starting Air"
Revision 0, dated March 29, 1996, which established the seismic
qualification for the diesel air start piping, incorrectly assumed that
a qualified hose was installed. Although the calculation used a
stiffness value of 10 pounds-per-inch to model the flexible hoses
attached to the diesel, the installed flexible hoses had a less
conservative stiffness value of 0.75 pounds-per-inch. A
subsequent calculation determined that the air start piping
displacement would exceed the vendor's acceptance limit during a
design basis seismic event. (01062)

Prior to July 24, 199€, calculation C2-517-567-RE, "Uncontrolled
Rod Withdrawal Transient Analysis" (which established the trip
setpoints for the wide range nuclear instrumentation) did not
account for channel uncertainties. As a result the channel
uncertainties did not account for rack calibration accuracy, rack

drift, rack temperature allowance and overall indicator accuracy.
(01072)

Calculation CY-LPSI-89-RPS-700, "CY-LPS! Flow for Core Deluge
Testing”, Revision 0, dated August 29, 1989 determined the LPS!
pump flow and system flow for one LPSI pump injecting into a
vented reactor through the core deluge valves. This calculation
concluded that the low pressure safety injection (LPSI) system
would deliver 3810 gpm to the reactor based on a pump flow of
4000 gpm. The calculation did not adequately account for system
flow resistances and the pump curve was not conservative. On
December 15, 1995, the licensee documented its discovery (ACR
85-578) that LPSI injection flows could be as low as 3540 gpm,
which was significantly less than the LPSI flow assumed in the
safety analysis performed per 10 CFR Part 50, Appendix K to
demonstrate satisfactory emergency core cooling system (ECCS)
performance for Cycle 19 operations. Thus, the licensee failed to
adequately translate the design basis into the *osting program
intended to demonstrate safety system performance in accordance
-~ the accident analysis assumptions. (01082)

Calculation 95-EWA-01-01323-DY, Revision 0, dated February 2,
1845, which was used to support a technical specification (TS)
amendment request, dated March 7, 1996, to the CAR fan
surveillance testing acceptance criteria, did not appropriately
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11.

12.

13.

14

consider the fan performance capability. Specifically, the
amendment requested a minimum acceptable flow of 40,000 cfm.
which was not supported by the vendor's fan performance curve,
did not provide sufficient margin for potential filter fouling, and
could have resulted in flows less than designed. (01092)

Calculgtion 85-LKSL-1296-MY, Revision 0, dated May 19, 1995,
which was used in the analysis of the impact of leak sealant
injection into the four feedwater regulating valves, used a design
pressure of 1000 psi in the calculation even though the actual
design pressure of the system was 1210 psi. This calculation had
been reviewed by a second engineer, the engineering supervisor,
and the Plant On-site Review Committee (PORC) (01102)

Engineering evaluation CY-CD-1970, dated July 29, 1992, which
was prepared to support the replacement of EDG annunciator
panel relays, indicated that the safety classification of the relays
was "non-QA" and concluded that the alarm and control circuits
would not be adversely affected by the change. The evaluation
was incorrect in that failure of the devices could have resulted in an
inadvertent shutdown of the EDGs. (01112)

Calculation Change Notices 1 through 5 were initiated for
Calculation PA78-741-01-GE, "Diesel Generatcr Automatic
Loading Analysis," Revision 3, dated January 21, 1991 to revise
the EDG loading tabulation in Attachment 4. However, the
worst-case ioading profile for EDG EG2B in Attachment 4 was not
updated to be consistent with the revised loading tabulation; as a
result, the margin of safety to EDG overload was less tha:
identified in the licensee design analyses. (01122)

Calculation Change Notice 6, dated June 19, 1995, for Calculation
PAQ0-LOE-1167-GE, "Diesel Generator Manual Loading Aralysis,"
Revision O, dated February , 1991, changed the LPS! pump load
from 874 kW to 945.85 kW when a design modification changed a
piping orifice size; however, a similar Change Notice was not
initiated for related Calculation PA78-741-01-GE, "Diesel Generator
Automatic Loading Analysis," Revision 3, dated January 21, 1991;
as a result, the margin of safety to EDG overload was less than
identified in the licensee design analyses. (01132)

A licensee letter submitted to the NRC on July 7, 1993, stated that
containment isolation vaives were not needed for the service water
return from containment for the CAR system because the flow
indication provided early assurance to the operators of detection of
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15.

16.

17.

a service water line break. However, when the licensee issued TS
Clarification C-TSC-059, dated January 1, 1996, to plant operators
to address the impact of the loss of service water flow indication to
the containment air recirculation coolers, the clarification did not
address the containment isolation function and incorrectly
concluded that the flow indication was not necessary for system
operability. (01142)

NE-95-SAB-293, "CY Design Basis Containment Analysis For
Large Break LOCA " dated July 21, 1995, calculated a new design
basis maximum containment temperature which was not correctly
translated into the design basis for all of the affected components
inside containment. Although the shell side of the residual heat
removal (RHR) heat exchangers had a design basis temperature of
200 degrees F, the revised calculation determined temperatures
could reach 252 degrees F under certain conditions, and as of April
26, 1996, the effect of the containment temperature changes on
the operabilty of the RHR heat exchangers had not been
determined. (01152)

Calculation 93-00099-1064-DY, Revision 0, dated June 22, 1994,
which was prepared to support the upgrading in safety
classification of 120 VAC lighting panels, did not adequately
address the seismic qualification of the lighting paneis in that:

i. the as-built anchor bolt configuration had not been
evaluated,

il anchor bolt capacities had been assumed with no
documented bases; and

i, the analyses had disregarded the centers-of-gravity for th,
attached components. (01162)

Integrated Safety Evaluation CY-85-013, dated March 15, 1995
was performed to evaluate a change to EOP ES-1.3, "Transfer to
Sump Recirculation” (which moved a step that directs the operators
to stop the LPSI pumps earlier in the procedure), however, an
appropriate calculation was not used to provide the basis for the
change. The evaluation used Calculation NE-83-SAB-017, "CY
Sump Recirculation Times - Justification for Turning LPSI pumps
off at 10 minutes post-LOCA " which assumed the pumps would be
turned off 10 minutes after the initiation of a large break loss of
coolant accident (LOCA). However, the procedure modification
resulted in stopping the LPSI pumps in 7.8 minutes. (01172)
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18.  Stone and Webster Calcuiations 15198-001 and 15198-002, dated
March 21, 1986, and April 29, 1986, respectively, determined that
the reactor coolant system head vents were susceptible to adverse
hydrodynamic loading, and based the calculation on the
assumption that the downstream vent valve was opened first during
the venting sequence to prevent the impact of any fluid on a
partially opened downstream valve. However, this design
assumption was not maintained in plant procedures, in that a
revision made in 1990 to the original 1986 procedure failed to
maintain the required valve operating sequence. Further, this
design was not included in EOP FR-1.3, "Response to Voids in
Reactor Vessel" Revision 10, dated March , 1995 which was
inadequate in that it directed the operators to open both reactor
coolant system head vents in the same step. (01182)

19.  On August 17, 1973, as part of plant modification Plant Design
Change Request (PDCR) 156, Flooding Protection of Safeguards
Equipment, carbon steel barriers were installed around fioor
openings on both levels of the primary auxiliary building to preclude
internal flood water from reaching the RHR pumps. TS amendment
27 was issued based on a calculation that the assumed operator
response time for the worst case internal flood in the primary
auxiliary building was approximately 12 minutes. However, this
calculation was inadequate in that on October 23, 1996, the
licensee identified approximately 35 additional floor penetrations in
the primary auxiliary buiiding that were not modified with barriers
and were not considered in the calculation of flooding time. As a
result, flood water could render the RHR pumps inoperable in less
than 12 minutes (approximately 8 minutes). (01192)

Reason for the Violation and Causes

Connecticut Yankee Atomic Power Company (CYAPCOQ) does not dispute the
cited violations. These violations were caused by personnel errors and
programmatic deficiencies. Additional contributing factors included (1)
inattention to detail and lack of rigor in verifying design inputs, (2) lack of plant
process for identifying and correcting original design errors, and (3) lack of
indepencient review of design input.

Affected Programs Include:

Configuration Management
Licensing/Design Basis
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Procedure Deficiercies (Programmatic)
Training Programs.

Corrective Steps that will be taken

The systems associated with the violations noted, with the exceptions of those
identified as 4, 6, 11 and 16 are not required in the defueled mode. While
specific actions to correct these individual violations are no longer appropriate,
actions t» correct programmatic issues were identified in our common cause
study and are currently being implemented. The details of, inciuding schedule
and implementation clatus for, the programmatic changes related to the
Configuration Mznagement Program, Procedure Deficiencies, and Training
Program are presented in Attac iment 1.

From Violatioi. -+, the generi. concerns associa.”: *.ith water hammer apply to
the Service Vvater System “WS). The SWS has been reviewed and modified
for water hammer concerns in the defueled mode. QCur assessinent was
described in CYAPCO letter io NRC dated March 21, 1997 and reported in LEP.
97-007-00, dated April 9, 1897. The NRC discussed resolution of this concern in
NRC Inspection Report 97-01 dated May 8, 1997.

Violations 6, 11 and 16 are associated with the Emergency Diesel Generators.
To address the question regarding flex hose stiffness (6), an operability
evaluation was performed. The operability evaluation assessed the maximum
resultant hose displacement and determined the allowable number of cycles to
prevent fatigue failure. Under original design basis SSE loading conditions it
was concluded that the hose would not exporience a fatigue failure. To address
the ‘ncorrest safety classification of the relays (11), a MEPL determination was
completed and reclassified the relays as safety related, QA Category |I. To
address the inadequate seismic qualification of the lighting/power panel (16), the
support configuration was upgraded. The as-installed configuration did not
provide for full bearing against the anchor bolt nut surface. The anchor bolt
configuration |as since been modified to ensure full bearing against the nut.

Fu!l compliance will be achieved once the revised programs are implemented.
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Restatement of the Violation

B. Inadequate, or Lack of Safety Evaluations and Failures to Update the
Final Safety Analysis Report

1.

10 CFR 5059, "Changes, tests and experiments," permits the
licensee. in part, to rnake changes to the facility as described in the
safety analysis report without prior Commission approval provided
the change does not involve an unreviewed safety question (USQ).
The licensee sihall maintain records of changes in the facility and
these records must include a written safety evaluation which
provides the bases for the determination that the change does not
invelve a USQ.

Contrary to the above, the licensee made the following changes to
the facility as described in the safety analysis report without
performing a written safety evaluation for any of these changes to
provide the basis for the determination that the changes did not
involve a USQ, as evidenced by the following examples, each of
which consiitutes an individual violation:

a. During the week of March 25, 1996, in order to facilitate
maintenance activities, the facility was changed by removing
an internal flood protection floor block from the Primary
Auxiliary Building pipe trench tunnel, and installing a
temporary cover which could not provide adequate flooding
protection, even though the flood protection floor blocks are
shown in UFSAR Figure 3.8-15. (01202)

b PDCR 1411, completed on August 13, 1994, removed
breathing air stations inside containment and changed the
air connections to support the use of portable air units, even
though these stations are explicitly described 'n UFSAR
Section 9.3.1.2, "Compressed Air System - System
Description.” (01212)

c. PDCR 1479, completed on March 22, 1994, removed two
service water elbow tap flow indicators and the associated
tubing and instrument valves for the measurement of flow to
the RHR heat exchangers, even though UFSAR Section
9214, ‘"Service Water System - Instrumentation
Requirement," specifically identifies the elbow tap
arrangement in describing the instrumentation used to
measure service water flow to the RHR heat exchangers.
(01222)
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d. PDCR 1520, completed on September 6, 1995, changed
system controls, dryer purge air supplies, and replaced the
activated alumina desiccant with a molecular sieve desiccant
for the control air system, even though UFSAR Section
9.3.1.2, "Compressed Air System - System Description,"
states that the cortrol air system uses three air dryers that
are of the activated alumina, automatically regenerated type.
(01232)

e PDCR 1448, completed on April 6, 1996, added a tank,
pump, and tubing to utilize ethanolamine (ETA) as well as
hydrazine for the control of secondary water chemistry, even
though UFSAR Section 10.3.5, "Water Chemistry," states
that secondary water chemistry is controlled using chemical
feed equipment that adds hydrazine © the condensate
system, and does not mention ETA. (01242)

Reason for the Violation and Causes

Connecticut Yankee Atomic Power Company (CYAPCO) does not dispute the
cited violations. These violations were caused by procedure and programmatic
deficiencies. Additional contributing factors included not having a proce dure for
screening 10CFR50.59 applicability and poor knowledge of the 50.59 process by
both engineering and management personnel.

Affected Programs Include:

Configuration Management
Licensing/Design Basis
Design Control Process
Training Programs

Corrective Steps that will be taken

Of the five identified violations (a) and (e) are associated with systems not
required in the defueled mode. While specific actions to correct these violations
are no longer appropriate, actions to correct programmatic issues were identified
in our common cause study and are currently being implemented. The details of,
including schedule and implementation status for, the programmatic changes
related to the Configuration Management Program, Licensing Basis/Design
Basis Program, Training Program and Design Contro! Process are presented in
Attachment 1.



U.S. Nuclear Regulatory Commission
CY-87-059/Attachment 2/Page 10

The remaining violations were input into the Unresolved Item Report (UIR)
process and safety evaluations prepared to address the changes. The UIR
process originated from the configuration management program effort in
response to the NRC Staff 50.54(f) letter. Two of the three safety evaluations
[(b) and (c)] have been approved by PORC. The third safety evaluation [(d)] will
be processed by the third quarter 1997 once the licensing basis/design basis
review is complete to determine if the system is still required.

The plant procedure for conduct of 50.59 safety evaluations has been revised
and issued. A new screening process was included in this revision. Training on
this procedure has been conducted and is complete.

Full compliance will be achieved once the revised programs are impiemented.
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Restatement of the Violation

2.

10 CFR 50.59, "Changes, tests and experiments," permits the
licensee, in part, to make changes to the facility as described in the
safety analysis report without prior Commission approval provided
the change does not involve 2 USQ. The licensee shall maintain
records of changes in the facility and these records must include a
written safety evaluation which provides the beses for the
determination that the change does not involve a USQ.

10 CFR 50.71(e) requires the licensee to update the FSAR
originally submitted as part of the application for the operating
license to assure that the information included in the FSAR
contains the latest material developed. The updated FSAR shall
be revised to include the effects of, in part, all safety evaluations
performed by the licensee in support of conclusions that changes
did not involve a USQ.

10 CFR 50.9(a) requires, in part, that information provided to the
NRC by a licensee or information required by regulation to be
maintained by a licensee shall be complete and accurate in all
material respects.

Contrary to the above, the description of the facility in the FSAR
was not accurate in all material respects in that the FSAR did not
match the facility, required safety evaluations were not performed,
and the FSAR was not properly updated, as evidenced by the
following examples, each of which constitutes an individual
violation:

a Prior to April 1994, FSAR Section 3.8.1.3, "Design Loading
Criteria," inaccurately described maximum snow loadings for
safety-related structures as 60 Ib/ft’ although the original
design specifications and as-built consti .ction were for 40
Ib/ft*. As the s itety related structures were not designed
and constructed for 60 Ib/f® maximum snow loads, the
inaccuracy was material in that no evaluation existed to
determine that the i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>