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DIRECT TESTIMONY OF
WILLIAM R. JACOBS, JR.
CRYSTAL RIVER UNIT 3 OUTAGE REVIEW

I. INTRODUCTION

PLEASE STATE YOUR NAME, TITLE AND BUSINESS ADDRESS.

My name is William R. Jacobs, Jr., Ph.D. | am a Principal of GDS Associates, Inc.
My business address is 1850 Parkway Place, Suite 720, Marietta, Georgia, 30067.
DR. JACOBS, PLEASE SUMMARIZE YOUR EDUCATIONAL
BACKGROUND AND EXPERIENCE.

I received a Bachelor of Mechanical Engineering in 1968, a Maste: of Science in
Nuclear Engineering in 1969 and a Ph.D. in Nuclear Engineering in 1971, all from the
Georgia Institute of Technology. Iam a regisiered professional engineer and a member
of the American Nuclear Society. I have more than twenty-six years of experience in
the nuclear power industry including more than twelve years of nuclear power plant
construction and startup experience. [ have participated in the construction and startup
of seven nuclear plants in this country, including Crystal River 3 (CR-3), and overseas
in management positions including startup manager and site manager. As a loaned
employee at the Institute of Nuclear Power Operations (INPO), 1 participated in the
Construction Project Evaluation Program, performed operating plant evaluations and
assisted in development of the Outage Mansgement Evaluation Program. Since joining
GDS Associates, Inc. in 1986, 1 have been involved in evaluation and monitoring of

nuclear plant construction and op.cation on behall of non-operating owners. | have

G5 Associares, Inc. |
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also participated in rate case and litigation support activities related to nuclear power

2 plant construction, operation and decommissioning. I have evaluated the cenification
3 application of fossil fueled plants and have monitored the construction of gas turbine
4 peaking plants for a state regulatory agency. My resume 1 included as
5 Exhibit__(WRIJ-1).
6 WHAT IS THE NATURE OF YOUR BUSINESS?
7 A. GDS Associates, Inc. (GDS) is an enginecring and consulting firm with offices in
8 Marietta, Georgia and Austin, Texas. GDS provides a varicty of services to the electric
9 utility industry including power supply planning, generation support services, rates and
10 regulatory consulting, financial analysis, load forecasting and statistical services.
11 Generation support services provided by GDS include fossil and nuclear plant
12 monitoring, plant ownership feasibility studies, plant management audits, production
13 cost modeling and expert testimony on matters relating to plant ma:agement,
i4 construction, licensing and performance issues in technical litigation and regulatory
15 proceedings.
16 Q. ON WHOSE BEHALF ARE YOU TESTIFYING?
17 A. lam presenting testimony on behalf of the State of Florida Office of Public Counsel.
18 Q. WHAT WAS YOUR ASSIGNMENT IN THIS PROCEEDING?
19 A My assignment was to perform a preliminary evaluation of the current outage at Florida
20 Power Corporation’s (FPC) Crystal River Unit 3 that began on September 2, 1996 1
21 was asked 10 investigate the causes of this outage and to evaluate the performan e of
GDS5 Associaies, Inc. Caam ?
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FPC management as it relates to the current outage. Finally, | was asked to prepare and
present lestimony presenting the results of my investigation and evaluation.

WHY DO YOU CHARACTERIZE YOUR WORK AS A PRELIMINARY
INVESTIGATION OF THE CRYSTAL RIVER OUTAGE?

I consider my investigation preliminary for several reasons. First, the outage is in
progress. Neither the duration of the outage nor the outage critical path are known at
this time. For this reason, any investigation and evaluation of the outage must be
preliminary in nature. Secondly, the time frame allowed for my evaluation was
exceedingly short. Due to the abbreviated time frame, less than one full round of
discovery was possible before the filing date for my testimony. A complete
investigation of a lengthy outage such as the current Crystal River outage can take six
months to one year to complete and will typically involve many rounds of discovery.
For these reasons, I believe that my investigation and findings are preliminary. 1 would
hope that time will permit a more complele investigation of the outage once it is
completed and the unit has been returned to service.

PLEASE DESCRIBE THE METHODOLOGY USED IN THE CONDUCT UF
YOUR INVESTIGATION.

In performing my preliminary review of the current outage at Crystal River Unut 3, |
reviewed extensive records and documentation prepared by the Cur!'ipn.ny. These
documents include Florida Power Corporation's Preliminary Report on the Current

Outage at Crystal River Unit 3 s umitted to the Commission on March 19, 1997, a

GDS Associates, Inc. 3
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transcript of the Staff Workshop held on March 26, 1997, and testimony filed by the

2 Company's witnesses. I also reviewed other publicly available documents such as
3 NRC inspection reports. 1 developed interrogatories and document requests and
4 reviewed the Company's partial production of documents, although the time available
5 for this review was limited. [ attended the depositions of Mr. P. M. Beard, Mr, Paul
6 McKee and Mr. Fran Sullivan and participated in the development of questions for
7 these depositions. In summary, I used all of the relevant sources of information that
8 were available to develop an understanding of the circumstances that led to the current
9 outage and of the work that is being performed during this outage.
10 Q. DID YOU PLACE MORE WEIGHT ON ANY PARTICULAR SOURCE OF
11 INFORMATION?
12 A. Inperforming a retrospective analysis of an outage such as the current outage at Crystal
13 River, | have found that the best sources of information are the contemporaneous
14 documents that were generated at the time of the events under review or shortly
15 thereafter, These documents would include routine working records such as the
16 Modification Action Requests (MAR) and safety evaluations prepared for the
17 modifications of interest, Company correspondence and presentations to the NRC
18 explaining the facts and circumstances relevant to the outage, assessments and root
19 cause analyses performed to determine the fundamental causes of the problems, and
20 other contemporaneous documents prepared during the normal course of business.
GDS Associates, Inc. T i 4
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Q. HOW DID YOU EVALUATE THE REASONABLENESS OF FLORIDA

POWER CORPORATION'S MANAGEMENT ACTIONS IN YOUR REVIEW
OF THE CRYSTAL RIVER OUTAGE.

I evaluated the decisions and actions by FPC management, employees and conltractors
in light of the facts that were known or reasonably should have been known at the time
by a person possessing the proper qualifications. Thus, in evaluating the current Crystal
River 3 outage, I have applied a “reasonable, properly qualified, person test” to the
decisions and actions of FPC, evaluating these decisions and actions in light of what
FPC knew or should have known without benefit of hindsight.

IN YOUR OPINION, IS IT APPROPRIATE TO USE DOCUMENTS
PRODUCED BY THE NUCLEAR REGULATORY COMMISSION, THE
INSTITUTE OF NUCLEAR POWER OPERATION, OR OTHER
REGULATORY AGENCIES IN AN EVALUATION OF THE PERFORMANCE
OF THE MANAGEMENT OF A NUCLEAR POWER PLANT?

Yes, [ believe that it is appropriate and valuable to use documents prepared by the NRC
or INPO in performing an evaluation of the actions of nuclear plant management. It
is not only appropriate and valuable to use these sources of information, but failure to
do so would result in a less than complete investigation of the record and circumstances
related to the outage or event under review. Documents prepared by the NRC or
INPO contain the observations of 2 knowledgeable, third party investigator and often

provide the best available contemporaneous compilation of the facts and circumstances

GS Associater, Ine. 3




Docket No. 970261-El

Direct Testimony of _ Florida Power Corporation

River Unit 3 Review

surrounding a specific event. These documents are often the result of extensive

2 investigations by teams of experts and are a source of information that should not be

3 ignored. However, I agree with the 1982 decision of the Flonda Supreme Court in

4 which it considered the use of NRC reports in investigations of utility management and

5 found:

6 While the use of these documents are undoubtedly useful for

7 numerous purposes, they should not serve as the primary source of

8 evidence in a fault-finding determination.'

9 The NRC uses different criteria in performing its evaluations. Nevertheless, the facts
10 and information contained in relevant regulatory documents are an important pant of
11 the record that often cannot be duplicated after the fact. These documents should be
12 appropriately considered if an evaluation is 1o be thorough and complete,

13 Q. DOESTHE COMPANY MANAGEMENT BELIEVE THAT NRC INSPECTION
14 REPORTS AND OT.IER DOCUMENTS ARE USEFUL IN IDENTIFYING
15 PROBLEM AREAS AND EVALUATING THE OPERATION OF A NUCLEAR
16 POWER PLANT?
'7 A, Yes, they do. When Mr. Percy M. Beard, Jr., the recently retired Senior Vice President
18 of Nuclear Operations, was asked in his deposition on April 22, 1997, how he
19 familiarized himself with Crystal River 3 upon assuming the position of Senior Vice
20 President Nuclear, the first two actions identified by Mr. Beard were to review the
' Florida Power Corp. v. Public Service Commission, No. 60534, December 16, 1982,
Fla., 42450.2d 745
GDS Assoclates, fnc. 6
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NRC reports concerning the unit and to visit the NRC regional office in Atlanta to

2 discuss the plant and identify current problem arcas.?
3 Q. DOES THE COMPANY MAKE USE OF FINDINGS BY THE NRC IN ITS
4 TESTIMONY?
5 A. Yes, the Company makes extensive use of NRC findings and reponts when these
6 findings and reports are supportive of their position. For example, in his testimony
7 before the Commission during FPC's 1991 rate case, Mr. Beard went to great lengths
8 to review the findings of the NRC's Sysiematic Appraisal of Licensee Performance
9 (SALP) report for Crystal River 3 that were favorable.” The Company clearly believed
10 that the NRC's SALP findings were appropriate for consideration by the Commission.
11 In the Company's Preliminary Report on the Current Outage at Crystal River 3 , the
12 Company repeatedly states that the NRC was aware of the modifications or that the
13 modifications were made with the knowledge of the NRC*. Once again, in this case,
14 the Company believes that the actions by the NRC should be considered by this
15 Commission.
! Deposition of Mr. P. M. Beard, Jr., dated April 22, 1997, page 35, lines 12 - 16
' Transcript of Hearing In Re: Petition for a Rate Increase by Florida Power Corporation,
Florida Public Service Commission, Docket No, 910890-El, July 15, 1992, Prefiled
Testimony pages 8-11 corresponding to transcript pages 1373-1376.
*  FPC Preliminary Report on the Cui..nt Outage at Crystal River Unit 3, dated March 19,
1997, page 11.
CDS Assoctates, Ine. R
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Q. WHAT DO YOU RECOMMEND CONCERNING THE USE OF NRC

DOCUMENTS IN EVALUATING UTILITY MANAGEMENT?
I recommend that the Commission allow NRC documents 1o be used in evaluation of
utility management. These documents should not be relied upon as the "primary source
of evidence in a fault-finding determination,” but the Commission should recognize
them as valuable sources of information to be considered. The Company should not
be allowed to have it both ways. That is, they should not be allowed to introduce and
rely upon NRC documents when these documents support their position but be allowed
to prevent the use of such documents when these documents are critical of their
decisions or actions.
PLEASE SUMMARIZE YOUR TESTIMONY.
My testimony presents the results of my preliminary review and evaluation of the
ongoing outage at Crystal River 3. 1 refer to my review and evaluation as preliminary
because the outage is still in progress and a final evaluation is not possible prior to
completion of the outage. In addition, the abbreviated schedule available for this
review did not allow for comprehensive discovery that will be necessary to perform a
final evaluation of the outage. As a result of my review I have reached the following
conclusions:

. FPC’s management of CR-3 has been seriously deficient for several years

prior to the current outage. These management deficiencies allowed the

conditions to develop that ultimately resulted in the current outage

ol
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1 . The outage was avoidable. If FPC had adequately evaluated the impact and
2 the safety consequences of modifications to the emergency feedwater system,
3 and submitted these modifications to the NRC for review and approval as
) required by NRC regulations, the current outage would not have been
5 necessary.
6 . The root causes of the CR-3 management deficiencies are identified in the
7 Company's Management Corrective Action Plan Phase 1l including:
8 . Focusing more intensely on cost and production than safety;
9 . Management not listening to or acting upon information available to
10 them;
11 . A strong sense of denial with 1egard to performance;
12 . A family organizational culture rather than a self-critical team.
13 . FPC should bear the burden of additional costs resulting from this outage.
14 Based on these conclusions | make the following recommendations to the
15 Commission:
16 1. Preclude the Company from collecting any funds as a result of this outage
17 until a final evaluation of the outage has been performed and it has been
18 determined whether the Company should be allowed to recover additional
19 costs resulting from this outage;
20 2. At the conclusion of the outage, conduct a full and comprehensive evaluation
21 of the causes and impact. of the outage,

GDS Associates, Inc,




Docket No, 970261-E1

Direct Testimony of Florida Power Corporation
William R. Jacobs, Ir., Ph.D. Preliminary Crystal River Unit 3 Outage Review

3, Establish a schedule for the comprehensive outage review that provides

2 adequate time for full discovery and analysis of the complex technical issues
3 related involved.
4 Il. OVERVIEW OF CR-3 MANAGEMENT PROBLEMS
5 Q. WHAT IS CONTAINED IN THIS SECTION OF YOUR TESTIMONY?
6 A. Inthis section of my testimony I provide an overview of the long standing management
7 problems at Crystal River 3 that ultimately culminated in the current shutdown, This
g overview is primarily based on assessments, root cause analyses and comrective aslion
9 plans developed by the Company.
10 Q. WHY IS AN UNDERSTANDING OF THE MANAGEMENT ISSUES AT CR-3
11 IMPORTANT TO THIS PROCEEDING?
12 A. It is important to put the ¢'urent problems in context and for the Commission to
13 understand that the problems that led to this outage are not isolated anomalies but are
14 part of a broad picture of ineffective management that has existed at CR-3 for a long
15 period of time.
16 Q. WHICH ASSESSMENT OF CR-3 MANAGEMENT WILL YOU DISCUSS
17 FIRST?
18 A, Twill first discuss the most recent corrective action plan, the Management Corrective
19 Action Plan Phase II. In addition to containing corrective actions, this document
20 identifies the root causes of many of the *xisting management problems at CR-3.
GDS Associates, Ine. e E
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Q. WHAT IS PHASE II OF THE MANAGEMENT CORRECTIVE ACTION

2 PLAN?
3 A. According to FPC, the Management Corrective Action Plan Phase Il (MCAP IT) "..
4 charts the course for bringing CR-3 to the standards the owners, regulators, and public
5 expect and deserve.” Arcas identified as needing corrective actions are identified in
6 MCAP Il as:*
7 Leadership Oversight and Involvement
8 Configuration Management/Design Basis
9 Regulatory Compliance
10 Engineering Performance
11 Operutions Performance
12 These areas encompass most of the major operational arcas of the plant.
13 Problems and difficulties of this magnitude and extent can only occur due to
14 shortcomings and failures of management. FPC itself states that ... management was
15 the key ingredient to the shoiicomings.”” In short, FPC had long standing, pervasive
16 management problems that resulted in the major corrective actions that are currently
) Crystal River Unit 3 - Management Corrective Action Plan Phase II (MCAP II),
November 22, 1997, Opening Statement, page 1. (This document was transmitted
to the NRC by FPC by letter on November 27, 1997 and is included as Item 4 in
Appendix I to Florida Power Corporation's Preliminary Report on the Current
Outage at Crystal River Unit 3, Docket No. 970261-E, March 19, 1997.)
. Crystal River Unit 3 - Management Corrective Action Plan Phase 11 (MCAP 11),
November 22, 1997, page 2.
! Crystal River Unit 3 - Management Corrective Action Plan Phase II (MCAP II),
November 22, 1997, Opening Statement, page |.
G5 Associates, Inc. 11
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underway. These findings are emphasized even further by Revision 1 to the report

2 which states:

3 A specially designated subcommitice of the Nuclear General

4 Review Committee (NGRC), chaired by the NGRC Chairman,

5 reviewed Revision 0 of MCAP [l This group believed the focus

6 prescribed in the five arcas above was too narrow and did not

7 address the four following fundamental root causes:

8 . Focusing more intently on cost and production than safety.

9 . Management not listening to or acting upon information
10 available to them,
11 . A strong sense of denial with regard to performance.
12 . A family organizational culture rather than a self-cnincal
13 team.!

14 These problems were identified not just by an internal group at FPC or by a small
15 group of individuals. According to Mr. Beard:

16 ... several assessments have been conducted over the last few
17 months, These assessments were conducted by our staff, the
18 Nuclear Regulatory Commission, as well as teams of highly-
19 qualified, experienced, nuclear industry professionals. I have used
20 these assessments to help me determine what needed to be fixed ...°
21 Mr. Beard goes on to state that:
22 There is one area | particularly want to stress because it is so critical
23 to the successful operation of a nuclear power plant ... oversight
24 At CR-3, as is the case at all nuclear plants, there are multiple

' Crystal River Unit 3 - Management Corrective Action Plan Phase II (MCAP II),
November 22, 1997, page 2.
’ Crystal River Unit 3 - Management Corrective Action Plan Phase IT (MCAP II),
November 22, 1997, Opening Statement, page 1.
GDSAm;-tam, Inc. o 12
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1 groups that serve the purpose of monitoring all phases of the plant’s
2 performance. There is ... internal oversight such as QA [Quality
3 Assurance], NGRC [Nuclear General Review Committee], PRC
4 [Plant Review Committee], and NSAT [Nuclear Safety Assessment
5 Team]. While those responsible for CR-3's internal oversight
6 activities cannot be blamed for the plant’s shortfalls in performance,
7 they can be criticized for failure to recognize and help assure they
B were comected. However, oversight organizations can not be
9 effective if line management fails to respond appropriately to
10 critical appraisals. There is some indication that this has occurred
11 at CR-3."°
12 Once again, although there were oversight organizations which should have identified
13 and assisted in alleviating the problems at CR-3, these organizations could not be
14 cffective due to the failures of line management.
15 MCAP was developed "with two fundamental principles in mind: (1) to
16 identify the major issues and deficiencies in Crystal River 3's performance and to (2)
17 direct action to resolve those deficiencies.""" The effective implementation of the direct
18 actions necessary to resolve the identified deficiencies has resulted in the current
19 ongoing outage at CR-3. There is little doubt that these actions are necessary Lo restore
20 CR-3 to a material and management condition that complies with the design basis and
21 will enable future operation that is both safe and economical.
22 Q. HOW EXTENSIVE ARE THE PROBLEMS IDENTIFIED IN MCAP 11?
1 Crystal River Unit 3 - Management Corrective Action Plan Phase I (MCAP II),
November 22, 1997, Opening Statement, pages 1-2.
& Crystal River Unit 3 - Management Corrective Action Plan Phase Il (MCAP II),
November 22, 1997, page 2.
G DS Associates, Inc. 13
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1 A. The material provided in the MCAP II document in addressing both of its concerns in
2 a logical fashion has corrective actions interspersed with identification of deficiencies
3 and problems. For purposes of implementing the needed corrective actions, this format
4 is appropriate. However, for purposes of understanding the deficiencies and problems,
5 it does not provide a clear picture of the extensive magnitude of the problems at CR-3.
6 Excerpts from MCAP II are provided in Exhibit_(WRJ-2) which focus only on the
7 problems identified. This exhibit delincales problem descnjtions, root cuauses,
B contributing causes and (to the extent appropriate for discussion of the problems) CR-
9 3's present condition. Taken in total, this set of excerpts makes it plain just how

10 pervasive and widespread the problems were.

11 Q. HASFLORIDA POWER CORPORATION IDENTIFIED THESE PROBLEMS
12 OR SIMILAR PROBLEMS IN OTHER ASSESSMENTS PRESENTED BY

13 FPC?

14 A. Yes. FPC made a presentation to the NRC in the January 24, 1997 Predecisional

15 Enforcement Conference in which it discussed its internal management problems. To

16 a large extent, that presentation amplified and discussed particular facets of MCAP 1]

17 and concluded that MCAP II would resolve the problems. One indication of the long

18 standing nature of the difficultics was FPC's statement that:

19 FPC views the apparent violations as symptomatic of deficiencies

20 that predate MCAP II:

21 . 10CFR50.59 evaluations ...

a2 . Design control ...

23 . Corrective action implementation ...

GDS Assoclates, Inc. - e 14
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. Procedures ..."
Some indication of the pervasive nature of the problems in one area, that of conducting
safety evaluations of design changes, is reflected in FPC's statement that in a
preliminary review 12 of a sample of 44 safety evaluations required further review."
In their presentation to the NRC, FPC noted with regard to the scope of the
problem regarding design control process and procedures that it had been found that
unverified electrical diesel case studies, hydraulic system case studies, and station
blackout case studies had been used to support plant modifications.' Such practices are
a clear violation of standard practices in the industry.
There were also earlier indications of management problems at CP-3.
Q. WHAT WERE THE EARLIER INDICATIONS THAT THERE WERE
MANAGEMENT PROBLEMS AT FPC?
A. In 1994-1996, FPC expe..enced problems which resulted in identification of
management problems. In particular, on September 4 and 5, 1994, two unauthorized
tests (referred to as “evolutions™ in most of the available documentation) were

conducted on the Makeup Tank (MUT) by operators at CR-3. On September 13, 1994,

FPC Presentation Notes (attached to the January 31, 1997 NRC letter to FPC documenting
the January 24, 1997 Predecisional Enforcement Conference), page 7.

Ibid., page 21. Twelve of the reviewed safety evaluations involved the ASV-204
modifications. The remaining 32 were a sample over the period from 1990-1996.
Ibid., page 30.

B L e Sttt —
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other FPC personnel learned of the second unauthorized evelution which occurred on

2 September 5, 1994 and notified the NRC. This began a series of investigations.

3 Ultimately, as a result, in February 1995, the original MCAP was issued (consisting of

4 49 steps). It was not until July 13, 1995, however, that FPC management became aware

5 of the first unauthorized evolution which occurred on September 4, 1994

6 As a result of leamning of the September 4, 1994 event, in July 1995, FPC

7 management chartered an investigation of the events involved to attempt to determine

8 the facts and to make recommendations. The investigation was headed by Daniel C.

9 Poole and his report came to be known as the “Poole Report.” The bulk of the

10 investigation revolved around the failure of the operators to disclose the first of the two
1 unauthorized evolutions for ten months despite an active set of investigations
12 conducted during that time. Portions of the opinions and conclusions rcached,
13 nevertheless, raised management concerns. The report states that:

14 During the course of the investigation, an accumulation of facts

15 and/or opinions have indicated that other issues needed to be

16 investigated. These included .. What broke down in FPC's

17 corrective action processes such that the September 4th evolution

18 went undetected and unreported?'®

¥ The details in this paragraph were excerpted from the chronology presented by FPC to the
NRC in the March 27, 1996 Predecisional Enforcement Conference. This material was
attached to the NRC letter of April 2, 1996 to FPC documenting that meeting.

' Daniel C. Poole er al, Final Report on the Investigation of Possible Misconduct - Phase |,
September 6, 1995, page 18. This report was submitted to the NRC by an FPC letter dated
April 22, 1996.

G0s AHE.'". Inc. 16
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As a part of the earlier investigations, the Manager of Nuclear Power Operations

2 (MNPO) had been directed to consider the issue of earlier evolutions. The Poole Repont
3 stated that “The MNPO does not appear to have regarded the issue of previous
4 evolutions with much seriousness.”'” The report then goes on to state that:
5 FPC management failed to perform a detailed event review and root
6 cause analysis. This appeared to result from a failure to implement
7 the basic corrective action process for human performance
8 problems. The next logical step may seem to be a conclusion that
9 this was motivated by attempts 1o “down play” the event. But, to the
10 contrary, the failure to implement basic corrective processes
11 appears to be more related to management's zeal to deal with the
12 issue at a high level and with dispatch."
13 In addition, with regard to selected issues, the report goes on to state that “The Team
14 was left with a sense that insufficient communication was employed by management
15 ... The Team was also left with a feeling that the issue of tne plant's performance not
16 following the [expected curve] wasn't resolved in a timely manner ...""" This portion
17 of the report concludes that:
18 The Team did not have the time or the resources 1o pursue these
19 questions to adequately provide actionable answers to management.
20 They are very important from a nuclear safety standpoint and are
21 valid questions for FPC management to pursue.™
""" Ibid., page 20.
' Ibid., page 20.
" Ibid., page 23.
X Ibid., page 23.
e —
GDS Auociares, Inc, 17




—

8
9
10
11
12
13

14

15
16

17
18

19
20
21
22
23

24
25
26
27
28
29

Docket No. 970261-E1

Direct Testimony of Florida Power Corporation
William R. Jacobs, Jr., Ph.D. Preliminary Crystal River Unit 3 Outage Review

In short, the Poole Report raised issues that should have alerted management to at least

the potential for significant and pervasive problems. This appears not to have been

acted on promptly.
Also, on December 2, 1994, FPC (i.c., Mr. Beard) convened a Management

Review Panel (MRP) which was charged to review the concerns expressed by the NRC

in November 1994 in response to the first notification of an unauthorized evolution. On

December 31, 1994, Dan Poole, the Chairman of the MRP, responded in pan:

The MRP found sufficient examples in our review of documents
pertaining to operations in the 1993 and 1994 time frame to justify
the NRC's concemns ... [T]aken as a whole they represent evidence
of some needed actions by FPC management to ensure the nuclear
mission is met and to restore the NRC's confidence in our

operation.
The recommended actions can be summanzed as:

GDS Associates, Ine.

Initiating an aggressive effort to improve, from the top down, internal
communication of the safety culture ...

Expand e:'sting management procedural initiatives, including
additional emphasis on procedural adherence ...

Increase the management attention devoted to managing change. This
includes configuration management, procedures and processes, and
organizational change. Ineffective or incomplete management of
changes was a significant contributor to many of the events or
conditions reviewed by the MRP.

Enhance the current initiatives to improve the working relationship
with the NRC, by development of a more comprehensive plan. This
plan should address philosophy and expectations as well as
mechanics. It should stress recognition of the value added by the
regulator in each interaction. Once developed, thorough internal and
external communication will be required for it to be effective.
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It should be emphasized that no single aspect of the recommendations would,
by itself, be sufficient to accomplish the objectives of ensuring the mission
statement can be met and restoring NRC confidence in our operations.*'
In short, FPC has found evidence in prior years of the very kind of pervasive problems
now being addressed by MCAP II. This occurred despite FPC's assurance to this
Commission that configuration management was the subject of a substanual
improvement effort that had been underway since 1989.%

Q. WHAT ROLE DID THE NRC PLAY IN IDENTIFICATION OF THESE
EARLIER PROBLEMS.

A.  The NRC played an active role of raising questions, conducting investigations, and
issuing Inspection Reports. On March 27, 1996, the NRC conducted a Predecisional
Enforcement Conference with FPC in which a series of violations and problems and
the associated root causes were discussed. FPC made extensive statements in that

meeting with regard to these matters. With regard to root causes and contributing

factors underlying violations, FPC stated:

. There was insufficient day-lo-day management presence in the
control room (page 38)

. [The root cause was)] Deficient shift supervisor leadership (page 21)

. Management was not successful in achieving consistent adherence to
procedures by operators (page 21)

Dan Poole, Management Review Panel, December 31, 1994.

Transcript of Hearing In Re: Petition for a Rate Increase by Florida Power Corporation,
Florida Public Service Commission, Docket No. 910890-El, July 15, 1992, Prefiled
Testimony pages 16-17 corresponding to transcript pages 1381-1382.

GDS Associates, Inc. 19
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1 . Management efforts to strengthen shift supervisor leadership not
2 timely (page 22)
l 3 . Ineffective communication & interaction between Design & System
4 Engineering (page 69)
. 5 . Inadequate Engineering involvement in operating procedure revisions
6 (page 75)
7 . Ineffective communication between Engineering & Operations (page
8 75)
l 9 . Management did not assure calculation and operating procedure
10 processes included interdepartmental reviews (page 75)"
l 11 FPC also cited and agreed with the NRC statement (with certain qualifications) that
l 12 “Inadequate management oversight allowed recurrent challenges to and violations of
' 13 operating curves that were intended to ensure that design basis limits were not
14 exceeded."? In their explanation of their “agreement” with the NRC, FPC stated that
' 15 management oversight had five elements of which gnly the following three were
' 16 inadequate:
17 . Communica.ing operating standards, including training on these
. 18 . Establishing processes to identify deviations from standards
19 . Observing and self-assessing to ensure standards are met.”
l 20 FPC also agreed with the NRC's assessment that *... management did not work
21 effectively with the engineering and operations staff to resolve a long standing operator
' B Page numbers are from the FPC presentation to NRC in the March 27, 1996 Predecisional
Enforcement Conference. This materinl was attached to the NRC letter of Apnl 2, 1996 10
l FPC documenting that meeting.
* Ibid., page 45.
l B Ibid., page 46.
I —— — —— r———
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concern. [emphasis in original]"™ Once again, this agreement had certain reservations
attached. FPC concluded, in part, that “There were deficiencies in some clements of
management oversight in September 1994."%

These findings, both internally and by the NRC should have been sufficient
to alert FPC management of the need for improvements and changes 1o meet the
minimum standards appropriate for management of a nuclear unit.

ARE THESE PROBLEMS SIMILAR IN ANY WAY TO PROBLEMS AT
OTHER NUCLEAR POWER PLANTS IN THE UNITED STATES?

Yes. The most prominent case is the ongoing case involving Northeast Utilities and the
Millstone nuclear units in which it is widely alleged that an inappropriate emphasis was
placed on cost control and production at the expense of safety. The general similarity
with regard to one of the suspecied root causes is striking. However, the state
regulatory authorities in the appropriate jurisdictions have not yel completed their
determinations in that case, and it would be premature to conclude that the issues are
precisely the same. In addition, the specifics at CR-1 are centainly different.
SHOULD FPC HAVE BECOME AWARE OF THE EXTENT OF THEIR

PROBLEMS ANY EARLIER THAN THEY DID?

¥ Ibid., page 79.

T Ibid., page 82.

GDS Associates, Inc. F.




—
==

—

Docket No. 970261-El

River Unit 3 Review

Direct Testimony of o Florida Power Corporation

1 A. Yes. There were emerging indications of problems as discussed extensively in FPC's
2 internal evaluations. These problems were apparently dealt with narrowly, probably due
3 to what is now viewed by FPC as one of the root causes of their problems, namely
4 management “denial.”

5 Q. DOES THE NATURE OF THE PROBLEMS BEING EXPERIENCED BY ¥PC
6 ARISE FROM NEW DEVELOPMENTS IN THE NUCLEAR INDUSTRY OR
7 FROM CHANGES IN REGULATIONS?

8 A. No. Asexperience in the nuclear industry increases, there are evolutionary changes in
9 the practices and in the interpretation of regulations (including some of the arcas that
10 are at issue in this proceeding). Those arcas include configuration control and, in
11 particular, keeping records of the current design and the basis for the design of the
12 facility, as well as the required conduct of safety evaluations when changes are made
13 in the design. FPC's practices in these areas did nol meet good utility practices or
14 existing nuclear industry practices. The Emergency Feedwater and the Emergency
15 Diesel Generator problems discussed at length elsewhere in my testunony wre only one
16 example of this. Keeping track of the current design of the plant and conducung safety
17 evaluations of design changes is and has been a regulalory requirement imposed by the
18 NRC (and codified in the Code of Federal Regulations) and the practice in the nuclear
19 industry since its inception.

GDS Associate, Ine e S 22




10

12

13

14

15

16

17

19

20

Docket No. 970261-El

Direct Testimony of Florida Power Corporation
William R. Jacobs, Jr., Ph.D. - Prelimi River Unit 3 Review
o

lll. HISTORY OF THE CURRENT OUTAGE

WHAT WAS THE INITIATING EVENT FOR THE PRESENT OUTAGE?
On September 2, 1996, the unit experienced a failure of a pipe in the turbine lubricating
oil system. Plant operators had received indications of a problem in the turbine lube
oil system a few days earlier when low pressure caused the start of a back up bearing
oil pump. On September 2, 1996, operators noticed a decreasing level in the main
turbine lube oil reservoir and observed foaming of the oil in the tank. In response to
these indications of a serious problem with the turbine lube oil, the unit was removed
from service. Inspections the following day found a long crack in a turbine lube oil
pipe. Additional inspections revealed a four and one half foot crack in the lube oil pipe
and a blown gasket on a flanged pipe joint. Engineers also found a damaged pipe
support and one missing pipe support.

DO YOU AGREE WIT.1 THE COMPANY'S DECISION TO REMOVE THE
UNIT FROM SERVICE ON SEPTEMBER 2, 19967

Yes. From the indications observed by the Company, it was apparent thal a serious
problem existed in the turbine lube oil system. Loss of lube oil when a turbine is in
operation can cause catastrophic damage to the turbine resulting in a lengthy outage
and millions of dollars of damage. I agree with the Company's decision to remove the
unit from service. | have reached no conclusion, however, concerning the

reasonableness of the Company’s maintenance activity in this regard.

GDS Associares, Inc. 23
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Q.

IF THE TURBINE LUBE OIL PIPE FAILURE HAD BEEN THE ONLY
PROBLEM, WHEN WOULD THE UNIT HAVE RETURNED TO SERVICE?
Company witness Mr. Paul McKee states in his testimony that by September 14, the
repairs were completed and the tank was cleaned and refilled with oil. Mr. McKee
estimates that the unit would have been ready to return (o service on approximately
September 21, 1996,

WHY WAS THE UNIT KEPT OUT OF SERVICE BEYOND SEFTEMBER 21,
19967

During Refueling Outage 10 in early 1996, the Company had installed a modification
in the Emergency Feedwater System designed to resolve concems with the availability
of emergency feedwater during all required accident scenarios and concemns with
loading of the A Emergency Diesel Generalor. These concerns and the resulting
modifications are discussed in detail in the next section of this testimony. Throughout
the summer of 1996, the NRC continued to raise questions about the modification and
the adequacy of the Emergency Feedwater and Emergency Diesel Generator systems

By early September, the NRC had identified what it considered to be Unreviewed
Safety Questions (USQs) with both systems. An Unreviewed Safety Question exists
if the probability of occurrence or the consequences of an accit=n! ar eanipmegy frilies

important to safety (as evaluated in the safety analysis report) may be increased or if

Direct Testimony of Mr, Paul F. McKee in FPSC Docket No. 970261-El page 45, lines 17 -
22

GDS Associates, Inc, 24
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the potential for an accident different than evaluated in the safety analysis report may
be created. A USQ is also created if the margin of safety as defined it the basis for any
technical specification is reduced.™ If a USQ is created, the licensee must receive
approval from the NRC by means of a license amendment prior to making the change.
Initially, FPC did not agree with the NRC's conclusion that Unreviewed Safety
Questions existed but FPC engineers conlinued to study and analyze the siluation.
FPC's actions during this period were described in detail by Mr. Fran
Sullivan, FPC Manager of Nuclear Operations Engineering, during his deposition on
April 16, 1997. Mr. Sullivan described several days of intense study and review by an
engineering task force trying to resolve the USQ issues raised by the NRC. At the end
of this period, Mr. Sullivan stated that he requesied a “Devil's Advocate™ panel 1o
review the conclusions of the group. A Devil's Advocate panel is a group of senior
plant personnel assembled to question and challenge the decisions concerning complex
technical issues. Mr. Sullivan described a very technical review meeting in which he
took nearly three hours to describe the issues in great detail. Following his
presentation, he responded to questions from the panel. One questioner asked if there
were any other single failures (failures of a single piece of equipment) that he had not
considered. At this point Mr. Sullivan described his realizalion that his group had been

so focused on the particular failure scenario under review that they had failed to

¥ Title 10 Code of Federal regulation, Part 50.59 (a)(2).

— —
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consider other "single failures.” Further analyses over the next few days identified
other failures modes that had not been considered. At this point, Mr. Sullivan, the
manager in charge of maintaining the design of Crystal River 3 (i.e,, the person
responsible for keeping the plant in compliance with design requirements), describes
his actions as follows:

So at that point in time, I went and talked to Mr. Boldt and Mr.

Beard. Isaid, "As your design manager, | don’t think I can support

the startup of the unit,” because, basically, at the time my words

were, “1 don’t know where we are."®
Maintaining a nuclear power plant in compliance with its design basis, Technical
Specifications and other regulatory requirements is one of the fundamental
responsibilities of nuclear plant managers. To reach a condition in which “I don’t
know where we are” with important safety systems is a very serious situation, At this
point, FPC management decided that they would keep the unit shut down until these
issues could be resolvew.
WHAT IS A SINGLE FAILURE AND WHY IS IDENTIFICATION OF
ADDITIONAL SINGLE FAILURES SIGNIFICANT?
Safety analyses of a nuclear power plant are based on event scenarios in which the
plant experiences a Loss Of Coolant Accident (LOCA) coincident with a Loss of
Offsite Power (LOOP). In addition, the failure of any single active component musi be

assumed. The plant must be able to withstand a LOOP/LOCA-single failure without

0 Deposition of Francis X. Sullivan, Ap-il 16, 1997, page 129, lines 4 - 8

_—
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exceeding the design safety limits. Many different single failures must be evaluated to
ensure thet the worst-case single failure is identified and properly analyzed. It should
be notcd that this basis of being able to withstand a postulated accident at the same
time that there is a loss of offsite power and a single active failure is a requirement of
the NRC and the longstanding practice throughout the nuclear industry. The fact that
this combination is, in itself, of very low probability is irrelevant to the design
requirement. In this regard, low probability or low risk does not relieve the
responsibility of designing to withstand the postulated situation.

FPC STATES THAT THEY DECIDED TO KEEP THE TINIT SHUTDOWN.
DID THEY HAVE ANY OTHER CHOICE ONCE THEY DETERMINED
THAT THE PLANT DESIGN WAS IN A CONFIGURATION THAT WAS NOT
IN COMPLIANCE WITH THE DESIGN BASIS?

No, they did not. Once it was decided the plant was not in compliance with its license
requirements, FPC had no choice but to keep the plant shutdown until these issues were
resolved.

WHEN FPC NOTIFIED THE NRC THAT THEY WOULD NOT BE
RESTARTING THE PLANT, WERE THE UNREVIEWED SAFETY
QUESTIONS CONCERNING THE EMERGENCY FEEDWATER SYSTEM
AND THE EMERGENCY DIESEL GENERATORS THE ONLY ISSUES THAT

FPC COMMITTED TO RESOLVE PRIOR TO RESTAR1?

_—
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A. No, there were many issues that required resolution prior to restart. On October 28,

1996, FPC sent a letter to the NRC explaining their decision to keep the unit shutdown

and identifying the issues that would be resolved and actions that would be peiformed

prior to restarting the unit. A copy of this letter is included as Exhibit (WRJ-3).

FPC states that:

Due to the EFW/EDG [Emergency Feedwater/Emergency Diesel
Generator) issues, and some other design-related issues, FPC
management made a decision to keep CR-3 shut down until these
issues arc adequately addressed.

Other design margin improvement issues identified by FPC requiring

resolution were:

High Pressure Injection (HPI) Pump Recirculation to the Makeup
Tank

HP1 System Modifications to Improve SBLOCA Margins

LPI [Low Pressure Injection] Pump Mission Time

Reactor Building Spray Pump 1B NPSH [Net Positive Suction Head)
Failure MODES and Effects of Loss of DC Power

Generic Letter 96-06

In addition, FPC committed to establishing an internal “restart panel” similar to an

NRC restart panel as describe in NRC Inspection Manual 0350. FPC indicated at in

its October 28, 1996 letter that they expected the unit to remain shutdown until at least

mid-January, 1997,

—_—
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Q. SO,IN ADDITION TO THE EFW/EDG ISSUES, SEVERAL OTHER ISSUES
WERE IDENTIFIED TO BE CORRECTED BEFORE RESTARTING THE
UNIT?

A. That is comect, and the list of required restart items continued to grow as FPC
performed its reviews. In fact the full scope of the outage is not known even at the
time of this writing.

Q. PLEASE EXPLAIN WHAT YOU MEAN BY THE LIST OF REQUIRED
RESTART ITEMS CONTINUED TO GROW.

A. On November 1, 1996, Mr. Stewart D. Ebneter, the NRC Regional Administrator
formed an NRC Restart Panel to oversee the restant of Crystal River 3. In this letter to
the members of the NRC restart panel, Mr. Ebneter identified a number of concems
with the management of the unit. The letter states in part:

Since 1994, the staff has observed significant performance concems
at CR3 (e.g., unrithorized makeup tank test, non-conservative trip
setpoints, missed surveillances and failure to follow procedures).
Poor operator performance was highlighted by the September 1994
unauthorized test of the Makeup Tank (MUT). The stafl also
performed a root cause analysis of these adverse trends and
determined the probable root cause, ic. lack of management
commitment. In response, the FPC initiated a Management
Corrective Action Program (MCAP).

FPC's MCAP has not been effective in reversing the declining
performance trend. Since its implementation, the stafl observed
continued notable deficiencies in personnel performance in general,
and more specifically in the arca of engineering. The engineering
issues include, among others, the inaccurate design basis curve for
the MUT, service water system design, and persistent control room
and Technical Support Center ventilation system issues, poor

G DS Assoclates, Inc. 29
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1 quality of engincering relating to the Steam Generator tube
2 plugging criteria, inadequate assumptions in the emergency
3 operating procedures, inadequate safety evaluations and
4 implementation of modifications which compromised design basis
5 limits. In April 1996, the staff identified five arcas of concern: (1)
6 inadequate management oversight and involvement, (2)
7 configuration management and design basis issues, (3) lack of
8 sensitivity to comply with regulations, (4) a marginally effective
9 engineering organization and (5) poor operator performance. In
10 July 1996, an I[PAP [Integrated Performance Assessment Process)
11 and SSFI [Safety System Functional Inspection] also confirmed the
12 stafT"s concerns.
13 The NRC Restart panel met on November 13, 1996 and developed seven general areas
14 under which restart issues would be grouped. These arcas are:
15 1. Knowledge of design and licensing bases and adequacy of design margin
16 2. Regulatory knowledge and perspective
17 e R Operator performance and knowledge
18 4. Marginally effective engineering organization
19 3. Management oversight; including quality assurance, self assessment and
20 corrective action
21 6. Corrective actions for NRC violations
22 T Other
23 Under these seven general areas, the NRC developed an Issues Checklist that contained
24 more than 150 individual items that required resolution before restar.

25 Q. DIDFPCALSO DEVELOP A LIST OF ACTIONS AND ISSUES REQUIRING

26 RESOLUTION PRIOR TO RESTART?

GDS Associares. Ine. 30
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1 A. Yes. OnDecember 3, 1996, Mr. Beard established the Crystal River Unit 3 Restan

2 Panel and initiated a program to identify required restart items and track them 1
3 completion. The FPC Restart Panel document contained a Restart Review List that
4 identifies many areas to be analyzed for restart issues. The Restant Review List areas
5 included 33 arcas for review as shown below:

. Open precursor cards and problem reports
. Open NRC items:
. Violations
. Unresolved items (URI's)
. Inspector follow-up items (IF1's)
. NRC Minutes of Crystal River Restant Panel First Meeting,
November 13, 1996 - Attachment B, Crystal River 3 Issues Checklist

. IPAP action list and proposed violations
¢ Requests for engineering assistance (REA's)
. Independent design review panel (IDRP) action list
. Management corrective action plan (MCAP II) action list
. Maintenance items
J Key focus Item list
. Open PRC/NGRC issues
. Licensee event reponts (LER's)
21 . NRC commitments (NOCS)
22 . B&W [Babcock & Wilcox] generic issues:
23 . Decay heat dropline
24 . LOCA [Loss of Coolant Accident] induced mechanical fuel
25 loading
26 . OTSG [Once Through Steam Generator] primary/secondary
27 coupling - EFP [Emergency Feed Pump] steam supply
28 . OTSG tube primary boundary integrity
29 . RCP [Reactor Coolant Pump] bumping - recriticality
30 , . Wolf Creek sticking control rod applicability
31 . Groove IGA [Inter-Granular Attack) applicability
32 . Surveillance procedure - status to operate until Refuel 11
33 . Organizational and Programmatic (O&P) issues:
34 ' Corrective action program
5 . Root cause evaluation program
36 . 10CFR50.59 evaluation program
GDS Anociares, Inc. 3l
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1 . Design basis program
2 . Engineering calculation process
3 . FSAR review program
4 . OP/EOP/AP/SP changes [Operating Procedure/Emergency Operating
5 Procedure/Abnormal Procedure/Surveillance Procedure)
6 . Amendments required:
7 . Unresolved safety questions (USQ's)
8 . Technical specification changes
9 . License conditions
10 . Restart procedure (Al-256) completion
11 This is obviously an enormous list of areas to be reviewed, including many of the
12 fundamental programs that are needed to ensure safe plant operation such as the
13 Organizational and Programmatic issues. FPC continued to meet with the NRC o
14 develop an agreed on list of issues to be resolved and actions required before restan
15 As of January 13, 1997, the NRC's Crystal River 3 Issues Checklist of items 1o be
16 inspected by the NRC before restart had grown to nearly 200 items. It is clear that by
17 December 1996, the scope of the outage had grown from resolution of items
18 conceming the EFW/EDG issues, or the original 8 issues identified by FPC on October
19 28, 1996 to a massive review of essentially all aspects of FPC's operation of the Crystal
20 River plant.
21 WHY DID THE SCOPE OF THE OUTAGE GROW FROM RESOLUTION OF
22 A RELATIVELY SMALL NUMBER OF TECHNICAL CONCERNS TO A
23 MASSIVE REVIEW OF FPC'S NUCLEAR OPERATION?
24 I believe that the scope of the outage increased so dramatically because the NRC had
25 serious concerns about FPC’s ability to safely manage the plant. As previously
GDS Associates, Ine. 12
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discussed, the NRC had cxpressed concerns about FPC's management for several

2 years. When it was discovered that FPC had restarted the unit following refucling
3 outage 10 with the plant in violation of its design basis, the NRC decided that it was
4 time to require a comprehensive evaluation of all aspects of FPC's management and
5 formed a Restart Panel for this purpose. So the scope of the outage grew from a
6 relatively few technical items to a comprehensive review of FPC's nuclear operation
7 because of NRC concerns resulting from poor management performance for several
8 years prior to the outage.
9 WHAT 1S THE SIGNIFICANCE OF THE FORMATION OF THE NRC
10 RESTART PANEL?
11 An NRC Restart Panel is formed according to the NRC Inspection Manual for the
12 purpose of establishing guidelines "for approving restart of a nuclear power plant after
13 a voluntary or involuntary shutdown as a result of a significant event, complex
14 hardware problem, or serious r. anagement deficiency.””' The manual further states
15 that:
16 This manual chapter shall be followed when a power reactor licensee plans
17 to restart the reactor after the plant has been shut down for one or more of the
18 following reasons:
19 . Serious NRC questions about licensee management effectiveness.
" NRC Inspection Manual, Chapter 0350, "Staff Guidelines for Restart Approval,” Section
0350-01.
GDS Associates, Inc. B LS. 13
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. Identification of a complex hardware problem or a degradation of a

structure, system, or component to the extent that it may not perform
its intended safety function and requires comprehensive NRC
evaluation before restart.

. A significant event, such as the one that fits the characteristics
described in Inspection Manual Chapter 0325, “Augmented
Inspection Teams," or a significant operational event that meets the
description in NRC Management Directive 8.3, "NRC Incident
Investigation Program.”

. Possible damage to offsite support systems such as offsite power or

emergency response capability as a result of a natural disaster,
explosion, riot, or event with similar consequences.”

The first two items of the above list are clearly applicable to CR-3. Further, the munual
goes on to state explicitly that:

A licensed commercial nuclear power plant may be shut down,
voluntarily or involuntarily, for a variety of reasons. When a plant
is shut down for reasons stemming from license conditions or
technical specifications, the licensee normally can develop a
clearly defined comrective action plan and the plant restarts without
special approval fror- the NRC. However, plants occasionally are
shut down as a result of safety concerns resulting from a
significant event, complex hardware problem, or serious
management deficiency. This manual chapter addresses these
latter cases. [emphasis added]”

In other words, formation of a Restart Panel in accordance with this portion of the NRC
Inspection Manual is gol a routine matter, but a very serious situation requinng special

extra attention from the NRC. A copy of this section of the NRC Inspection Manual

Ibid., Section 0350-03.

Ibid., Section 0350-05.

GDE Associates, Inc, 34
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is attached to this testimony as Exhibit (WRJ-4). It should also be noted that the

appendix to the manual section contains a substantial generic restart checklist.

IS NRC APPROVAL REQUIRED PRIOR TO RESTARTING CRYSTAL

RIVER UNIT 37

Yes, it is. On March 4, 1997, the NRC issued a Confirmatory Action Letter (CAL)

detailing the requirements for FPC's restart of Crystal River Unit 3. In this letter, the

NRC summarized FPC's planned corrective actions to address deficiencies in the

engineering program and to assure FPC's readiness (o restart the unit including:

3.

Completion of a comprehensive restructuring of management;

Completion of in-depth reviews and corrective actions to ensure
compliance with the licensing and design bases of the facility and.

Implementation of broad and in-depth engineering program changes

A list of five specific actions was idc 1ified to be completed prior to restart. These five

actions are:

Resolve the cight design issues delineated in FPC's letter of October
28, 1996,

Conduct extent of condition reviews to assure that safety-related
systems are in compliance with the licensing and design bases of the
facility;

Satisfactorily resolve any additional safety or licensing questions
including those identified as a result of system and engineering
reviews in item 2 above;

GDS Associares, Inc.
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4. Meet with the NRC 1o discuss FPC's acceptance criteria for and

|
2 achievement of satisfactory progress on the actions described in
3 FPC's management Corrective Action Plan (MCAP), Phase [I
4 forwarded by'FPC's letter of November 12, 1996;
5 5. Obtain concurrence in writing from the NRC Region 11 Regional
6 Administrator prior to entering Mode 2 (meaning that the reactor is
7 critical at low power -- one of the final steps before resuming power
8 operations).
9 WHAT IS THE PRESENT STATUS OF THE PLANT?
10 At this writing, the unit remains shutdown and FPC continues to work to resolve the
11 many issues identified in the restart plan and to perform the required actions. The
12 Company continues to review the status of safety related systems as required by the
13 NRC.
14 WHAT IS MEANT BY THE TERM “CRITICAL PATH" OF AN OUTAGE?
15 The term Critical Path of an Outage is commonly used terminology that refers to that
16 sequence of events that determine the shortest possible duration of an outage. It is that
17 scquence of tasks or activities thai controls the duration of the outage. All other
18 required tasks can be completed before completion of the critical path activities
19 WHAT IS THE CRITICAL PATH FOR THE PRESENT CRYSTAL RIVER 3
20 OUTAGE?
21 It is impossible to know the actual critical path of an outage until the outage is
22 completed. For that reason, | cannot determine the critical path of the outage at this
23 time, The Company states that the critical path is controlled by the Emergency
e — S —
G5 Associates, Inc. 36
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Feedwater and Emergency Diesel modifications.™ They further state that the
Company's response to the NRC's concemns is not expected to lengthen the shutdown.™
Q. DO YOU AGREE WITH THE COMPANY'S ASSESSMENT OF THE OUTAGE
CRITICAL PATH?
A. No, I do not. First, as stated above, the actual critical path of the outage will not be
known until the outage is completed. In addition, at this time, the Company conlinues
to investigate issues and evaluate system readiness. In his deposition on April 16,
1997, Mr. Sullivan explained that several new issues are still under investigation.
Conceming the current outage schedule Mr. Sullivan stated:™
From my perspective on the modifications, it's pretty solid. We've
got - the major issues we're dealing with, the ones we've been
talking about, I think we're very solid there, We are also in the
process of looking elsewhere for other problems. We call this
“extending condition." We are getting some new issues there that
we just — you know, we haven't had a chance to really put our arms
around. So it's as solid as it could be considering that we're still
looking for problem-
Until all of the issues are known and identified, it is impossible to even make a

reasonable estimate of the outage critical path. Also, as explained above, the NRC

must approve of the corrective ections and resolution of issues by FPC. While the

“  Deposition of Mr. P. M. Beard, Jr., dated April 22, 1997, page 108, lines 16 - 20

¥ FPC Preliminary Report on the Current Outage at Crystal River Unit 3, dated March 19,

1997, page 4.

*  Deposition of Francis X. Sullivan, April 16, 1997, page 136, lines | - 10.
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NRC will attempt to not delay the start up of the plant, neither will they be rushed in
their review of FPC's actions. The nuclear industry has found on many occasions that
receiving NRC approval can take longer than planned. Finally, I find the Company's
assertions that resolution of the vast number of regulatory issues will have no impact
on the oulage unreasonable. Resolving these issues will demand extensive attention
of utility management and staff. The subsequent startup will be much more involved
than a normal plant startup. For example, the Company's Crystal River 3 Restart Plan
provided in Appendix H of their preliminary report (and included in this testimony as
Exhibit___(WRIJ-5) for ease of reference) shows approximately five months of an
activity described as System Lineups, Heatup and Testing. This activity should take
at most one week to 10 days during a normal startup following a refueling outage. The
five months shown by FPC is a clear indication of the impact of the regulatory
proceedings on the duration of the outage.

DID MR. BEARD ALSO ADDRESS THE OUTAGE CRITICAL PATH?

Yes, Mr. Beard addressed the outage critical path in his deposition on Apnil 22, 1997.
Mr. Beard reviewed Appendix H to the Company's Preliminary Report on the CR-3
outage. This Appendix is entitled “Critical Path Timeline Chan." Mr. Beard stated that
he would need to depend on his knowledge about the outage to determine the critical

path from this document.”” Mr. Beard agreed that non-critical path activities and

Deposition of Mr. P. M. Beard, Jr., dated April 22, 1997, page 108, lines 6 - 13.
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activities currently unknown could become critical path activities as the outage
progiessed. For example, he stated that the activity “Install R.B. Penetration MAR™
could become a critical path item.™

WHAT DO YOU CONCLUDE FROM MR. BEARD'S COMMENTS
CONCERNING THE CRITICAL PATH OF THE CURRENT OUTAGE?

Mr. Beard's comments supported my belief that the actual critical path is not known
at this time. Some other identified or, as yet, unidentified items may become the
critical path during the outage. Other issues are being investigated that could impact
the critical path. Mr. Beard also stated that the Company believed that the NRC
Reviews would not delay startup. He further agreed, however, that the actions of the

NRC are beyond control of the Company.”

IV. THE EMERGENCY FEEDWATER SYSTEM MODIFICATIONS

Q. PLEASE BRIEFLY DESCRIBE THE CIRCUMSTANCES THAT LED TO

FPC'S DISCOVERY IN 1996 THAT CRYSTAL RIVER 3 WAS NOT IN
COMPLIANCE WITH ITS DESIGN BASIS OR LICENSING
REQUIREMENTS.

*  Deposition of Mr. P. M. Beard, Jr., dated April 22, 1997, page 109, lines 12 - 18.

¥ Deposition of Mr. P. M. Beard, Jr., datcu April 22, 1997, page 115, lines 3 - 0.

r——a _r !
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This is a rather lengthy series of events and decisions made by FPC that began with the

2 Three Mile Island (TMI) accident in 1979, It involves a series of modifications made
3 by FPC to compensate for increased loading on the A Emergency Diesel Generator (A
4 EDG) that ultimately resulted in the present condition. 1 will descnibe the sequence of
5 events very briefly and then I will discuss cach modification in more detail.
6 In 1987, FPC made a modification designed to increase the margin in the A
7 EDG, i.c., the rated electrical capacity of the generator versus emergency load. FPC
H made another modification in 1990 to further improve EDG margin. In 1996, they
9 discovered that the 1987 modification resulted in the possibly of making both
10 Emergency Feedwater Pumps inoperable so, during Refueling Outage 10, they reversed
11 the 1987 modification. Unfortunately, FPC forgot or did not consider that the 1990
12 modification depended on the 1987 modification. The 1996 reversal of the 1987
13 modification resulted in a plant configuration in which the capability to cool the plant
14 down at all times could not b=+ assured. At this time, they are reinstating the 987
15 modification along with some other modifications to fully resolve the problems.
16 DID YOU DISCOVER A DOCUMENT THAT PROVIDES A BRIEF
17 DESCRIPTION OF THE MANY CHANGES TO THE EMERGENCY
18 FEEDWATER SYSTEM?
19 Yes. Attachment 4 to FPC's Root Cause Report RC96-059 entitled Historicai
20 Description of EFW System Changes provides a concise narrative describing the many
21 changes 1o the EFW system. A copy of this repont is provided as Exhibit____(WRJ-6).
GDS Associates, Inc. | E— - 40
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This document briefly describes 9 different configurations of the EFW system since
1980. In addition a tenth configuration is being installed during the current outage.
This historical description also contains an interesting observation. The document
states:

An observation which can be made from review of the various

changes to the EFW system since 1980, is that the majority (7 of

9) of the configurations introduced one or more problems or

missed an opportunity to identify and resolve previous

problems. Several attempts to improve upon a weak design have

not resolved certain long-standing issues. (emphasis added)
This is a rather amazing finding. Of the 9 changes to the EFW system since 1980, 7
cither introduced more problems or missed an opportunity to identify and resolve
previous problems. This observation by FPC provides an excellent example of the
deficient modification activities at CR-3 that ultimately led to the current shutdown.
PLEASE EXPLAIN HOW THIS SEQUENCE OF EVENTS WAS INITIATED
BY THE THREE MILE ISLANL ACCIDENT.
Following the Three Mile Island accident in 1979, the nuclear industry realized that
safety analyses in use at that time did not adequately cover the full spectrum of possible
break sizes that would result in a loss of coolant accident (LOCA). Additional safety
analyses demonstrated that emergency feedwater would be required to deal with some
small-break LOCAs. The NRC issued a document, NUREG-0737, that contained

actions that utilities were required to take to implement lessons learned from TML

Some of these actions involved assurance of the availability of emergency feedwater.

||
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electrical load of EFP-1 on the A EDG. Essentially, one of the valves that opened to
provide steam to the EFP-2 turbine was changed from a B train valve to an A train
valve. This valve is called ASV-204. This ensured that EFP-2 would be operating
when either an A train signal or a B train signal called for emergency feedwater to be
in operation. Thus, EFP-2 could be relied upon to provide some of the required EFW
flow and the load on EFP-1 and A EDG would be reduced.

DID THIS MODIFICATION INTRODUCE A POTENTIAL PROBLEM AT
CRYSTAL RIVER 3?

Yes it did. Under certain conditions, namely failure of the B train battery, the flow
control valves for EFP-2 would fail in the open position. This would result in EFP-2
operating at full flow along with EFP-1 also operating at relatively high llow rates as
these pumps attempted to fill the steam generators.

WHY IS THIS A PROBLEM?

Centrifugal pumps require a certain minimum pressure at their suction to ensure that
the pumps do not cavitate. Cavitation occurs when the suction pressure, called the Net
Positive Suction Head (NPSH) is too low and steam bubbles form in the impeller of
the pump. Excessive flow due to both pumps running at high flow rates could result
in the available NPSH being lower than the required NPSH and one or both pumps
could be damaged due to cavitation.

PLEASE BRIEFLY DESCRIBE THE RULES GOVERNING MODIFICATIONS

TO A NUCLEAR POWER PLANT.

T TR T —— e —
———
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This document briefly describes 9 different configurations of the EFW system since
1980. In addition a tenth configuration is being installed during the current outage.
This historical description also contains an intcresting observation. The document
states:

An observation which can be made from review of the various

changes to the EFW system since 1980, is that the majority (7 of

9) of the configurations introduced one or more problems or

missed an opportunity to identify and resolve previous

problems. Several attempts to improve upon a weak desisgn have

not resolved certain long-standing issues. (emphasis added)
This is a rather amazing finding. Of the 9 changes to the EFW system since 1980, 7
either introduced more problems or missed an opportunity to identify and resolve

previous problems. This observation by FPC provides an excellent example of the
deficient modification activities at CR-3 that ultimately led to the current shutdown.
PLEASE EXPLAIN HOW THIS SEQUENCE OF EVENTS WAS INITIATED
BY THE THREE MILE ISLAND ACCIDENT.

Following the Three Mile Island accident in 1979, the nuclear industry realized that
safety analyses in use at that time did not adequately cover the full spectrum of possible
break sizes that would result in a loss of coolant accident (LOCA). Additional safely
analyses demonstrated that emergency feedwater would be required to deal with some
small-break LOCAs. The NRC issued a document, NUREG-0737, that contair~d
actions that utilities were required to take to implement lessons learned from TML

Some of these actions involved assurance of the availability of emergency feedwater.
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Q.

BEFORE GOING ANY FURTHER, PLEASE BRIEFLY DESCRIBE THE
EMERGENCY FEEDWATER SYSTEM AT CRYSTAL RIVER 3.

Crystal River 3 has two Emergency Feedwater Pumps. One is driven by a motor and
one is driven by a small steam turbine. The motor driven pump, called A Emergency
Feedwater Pump (EFP) or EFP-1, is controlled and powered from the A train. Nuclear
plants have two trains of emergency power and control, usually designated as the A and
B trains. At the time of the TMI accident, EFP-1 was powered from the A safety train
and could be connected to the A EDG if offsite power was lost. In 1979, this
connection would be initiated manually by a plant operator. As a result of TMI,
NUREG-0737 required that the connection of EFP-1 to the A EDG be made
automatically, so FPC implemented a modification to automaucally connect or load
EFP-1 to A EDG in the carly 1980's.

DID THIS CREATE A PROBLEM?

After this modification in the carly 1980's, the plant was still within its design basis but
the automatic loading of the EFP-| electrical load reduced the margin available for the
A EDG and created an additional burden on the operator. This modification, in some
circumstances, resulted in loading the EDG into a high load range in which the EDG

could only operate for 30 minutes.

Q. WAS THE NRC CONCERNED ABOUT THIS SITUATION?

G5 Associates, Inc. 42
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A.  Yes. In his deposition, Mr. Paul McKee described how the NRC continued to press
FPC to take steps to increase the EDG margin and decrease the burden on the
operator.*

Q. WHAT DID FPC DO IN RESPONSE TO THE NRC'S CONCERNS?

A. FPC evaluated many options including installation of additional diesel generators and
ultimately decided to implement the modification that was installed in 1987 to increase
the EDG margin and reduce operator burden.

Q. PRIOR TO INSTALLATION OF THE 1987 MODIFICATION, DID THE EDG
AND EMERGENCY FEEDWATER SYSTEM MEET THE DESIGN BASIS
AND LICENSING REQUIREMENTS?

A.  Yes, they did.

THE 1987 MODIFICATION
Q. PLEASE DESCRIBE THE MODIFICATION THAT WAS INSTALLED IN

1987.
A. The modification*' installed in 1987 involved utilizing the turbine driven emergency

feedwater pump, EFP-2, to share the hydraulic load on EFP-1 and thus reduce the

Deposition of Mr. Paul F. McKee dated April 16, 1997 page 19, line 21 through page 20, line
21.

Installed as a temporary modification in 1987 and changed to a permanent modification in
March 1992.
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1 A. NRC regulations contained in the Code of Federal Regulations, 10CFR50.59, require
2 that operators of nuclear power plants perform safety analyses on modifications
3 installed in their plants. In nuclear terminolo,y tuese are called 50.59 evaluations.
4 These evaluations should identify and analyze all possible safety hazards or failure
5 modes that could result from a modification. If the modification resulls in increascd
6 risk or conseguences of an accident, then the NRC must review the modification prior
7 to installation.
8§ Q. IN PERFORMING THE 5059 EVALUATION FOR THE 1987
9 MODIFICATION TO THE EMERGENCY FEEDWATER SYSTEM, DID FPC
10 IDENTIFY THE POTENTIAL CAVITATION PROBLEM AND HAVE IT

11 REVIEWED BY THE NRC PRIOR TO INSTALLATION OF THE

12 MODIFICATION?

13 A. [have reviewed the 50.59 evaluation for the 1987 modification and found no =vidence
14 that FPC considered the potential for cavitation in their safety analysis. They also did

15 not submit this modification to the NRC for review as required by the regulations. The

16 NRC also reached this conclusion as stated in NRC Inspection Report No. 50-302/96-

17 19 which states:

18 The inspectors noted that the 50.59 safety evaluations for the

i9 TMAR [Temporary Modification Action Request] and MAR did

20 not address the potential hydraulic effects of this modification.

21 Further, the inspectors concluded that the TMAR and MAR did

22 increase the probability of malfunction of equipment important to

23 safety (damage to EFP-2 due to insufficient NPSH) and thus

24 introduced a potential USQ. In the event scenario that prompted

GDS Associates, Ine. as
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PC 96-2197 and MAR 96-04-12-01, the plant design basis relied
upon EFP-2 to share the EFW flow with EFP-1 in order 1o mainiain
the EDG within its loading limits. The 50.59 safety evaluations for
TMAR T87-10-09-01 and MAR 87-10-09-01 A were inadequate in
that they failed to identify this potential USQ and the modification
was installed without the required prior NRC review.*

Q. DID MR. BEARD EXPRESS AN OPINION ON THE FAILURE OF THE 50.59
EVALUATION FOR THE 1987 MODIFICATION TO ~DDRESS THE
POSSIBILITY OF PUMP CAVITATION?

A. Yes he did. Mr. Beard opined that the issue of pump cavitation might have been
considered but the consideration was not recorded formally in the 50.59 evaluation.’

Q. WHEN QUESTIONED, WHERE DID MR. BEARD SAY THAT HE WOULD
EXPECT TO FIND A DISCUSSION OF THE CAVITATION ISSUE IF HAD
BEEN CONSIDERED?

A. Mr. Beard expressed his opinion that the cavitation issue would likely be discussed in
the Modification Action Request (MAR) if it had been considered.“

Q. DID YOU REVIEW THE MAR FOR THE 1987 MODIFICATION?

NRC Inspection Report No. 50-302/96-19 dated January 7, 1997, page 6.
Deposition of Mr. P. M. Beard, Jr., dated April 22, 1997, page 74, lines 6 - 9.

Deposition of Mr. P. M. Beard, Jr., dated April 22, 1997, page 75, linc 18 through page 76,
line 4,
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I A, Yes, I reviewed the MAR for the 1987 modification anz found no indication that
2 cavitation of the emergency feedwater pumps had been considered A copy of the
3 MAR is provided as Exhibit __(WRI-7).

4 Q. DIDMR.BEARD EXPRESS AN OPINION ON THE INSTALLATION OF THE
5 1987 MODIFICATION IF THE POSSIBILITY OF PUMP CAVITATION HAD
6 BEEN IDENTIFIED?

7 A. Yes. Mr. Beard was asked if he would have approved installation of the modification

8 if the possibility of cavitation had been identified and he responded that he would not
Y have approved installation of this modification if the possibility of cavitation had been
10 known.**

11 Q. DIDTHE INSTALLATION OF THE 1987 MODIFICATION RESULT IN AN

12 UNANALYZED CONDITION?

13 A. Yes. In Licensee Event Report (LER) 97-001-00 revealingly entitled “Ineffective

14 Change Management Results in Unrecognized NPSH Issue Affecting Emergency
15 Feedwater Availability,” FPC states that as a result of the modification that was
16 installed in December 1987 (when ASV-204 was powered and received its open signal
17 from the A train) until this signal was removed in May, 1996, during Refueling Outage
18 10, “CR-3 was in an unanalyzed condition which could render EFW incapable of

' Deposition of Mr, P. M. Beard, Jr., dated April 22, 1997, page 81, lines | - 2
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fulfilling its intended safety and accident mitigation functions.™ This is clearly an
unanalyzed condition and an unreviewed safety question that should have been
reported to the NRC. LER 97-001-00 is included as Exhibit__(WRJ-8).

IN YOUR OPINION, WITHOUT BENEFIT OF HINDSIGHT, SHOULD THE
COMPANY HAVE IDENTIFIED AND EVALUATED THE POTENTIAL NPSH
AND CAVITATION PROBLEM FPRIOR TO INSTALLATION OF THE 1987
MODIFICATION?

Yes, they should have. Conduct of an adequate 50.59 evaluation would have identified
the cavitation problem. Determination of adequate NPSH in all possible configurations
is a fundamental principal in the hydraulic design of fluid systems. A fluid system
designer must ask himself if the system provides adequate NPSH under all relevant
conditions. In the case of safety related systems in a nuclear power plant, all single
failures must be considered when analyzing the possible system configurations. In
addition, if this modification had been submitied to the NRC for review as required by
regulations, I believe that the NRC would have identified a concern with pump NPSH
and cavitation in 1987, just as they did in 1996. In summary, I believe that FPC should

have identified this problem in 1987.

*  Crystal River 3 LER 97-001-00, page 2 of 8.

- - |
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I Q. IFTHIS PROBLEM HAD BEEN IDENTIFIED PRIOR TO INSTALLATION
2 OF THE 1987 MODIFICATION, WHAT WOULD BE THE IMPACT ON THE
i PRESENT OUTAGE?
4 A. If FPC had done a complete analysis of the potential hydraulic affects of the
5 modification or had done an adequate 50.59 evaluation for the 1987 modification and
6 identified the potential cavitation problem, the modification would not have been
7 installed. FPC would either have selected another option for meeting their goals of
8 increasing EDG margin and reducing operator burden, or the 1987 modification would
9 have been changed to include the installation of flow limiting devices such as the
10 cavitating venturis that FPC is installing during this outage to eliminate the cavitation
11 problem. In either case, the present outage would not have been required to install the
12 EFW and EDG modifications.
13 THE 1990 MODIFICATION
14 Q. PLEASE DESCRIBE THE MODIFICATION THAT WAS INSTALLED IN
15 1990,
16 A In 1990, in an effort 1o increase A EDG margin, FPC installed another modification.
17 This modification was based on FPC's determination that analyses showed that because
18 the 1987 modification would have EFP-2 in operation, it was not necessary to have
19 both EFP-1 and the A _ow Pressure Injection (LPI) pump, both powered by the A
20 EDG, in operation at the same time. In order to reduce the electrical load on the A
GDS Associates, Inc. - )
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EDG, the modification was installed to trip EFP-1 when reactor coolant pressure

2 reached 500 psig (pounds per square inch gauge), the point at which the A LPI was
3 automatically started. This modification relied on EFP-2 being in operation to provide
4 cooling from 500 psig to approximately 185 psig at which point the LPI would be
5 capable of injecting cooling water into the reactor coolant system.
6 DID THIS MODIFICATION CREATE A PROBLEM?
7 This modification did not create a problem in 1990. However, a subsequent
8 modification in 1996 made it a problem.
9 THE 1996 MODIFICATION
10 Q. PLEASE DESCRIBE THE 1996 MODIFICATION AND THE
11 CIRCUMSTANCES SURROUNDING ITS IMPLEMENTATION.
12 A. In April 1996, as a result of ongoing procedure reviews, FPC engineers identified a
13 concern with operation of EFP-2 at high flow rates that could exceed the NPSH limits
14 This situation would result from the loss of the B battery as previously described. FPC
15 responded by initiation of MAR 96-04-12-01 that would essentiall, reverse the 1987
16 modification and remove the sutomatic opening of ASV-204 by an A train signal, This
17 resolved the cavilation (or NPSH) problem because, with the reversal of the 1987
18 modification, EFP-2 would not start if the B battery was lost. However, reversal of the
19 1987 modification created other problems.
20 Q. WHAT PROBLEMS WERE CREAT" D BY THE 1996 MODIFICATION?
GDS Ajmn'n.rti Inc. 30
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A. Unfortunately, FPC forgot, or did not recognize, that the modification installed in 1990

relied on operation of EFP-2 under all conditions. The A EDG Loading Evaluation
supporting the 1990 modification assumed that EFP-2 was operating and would
continue to operate after EFP-1 was tripped.”” This is important because, if EFP-1 is
tripped at 500 psig (as it was following the 1990 modification), no automatic means
of cooling is available until the LPI pump begins injecting at 185 psig -- unless EFP-2
is in operation. If EFP-2 is not in operation, then the plant is without a source of
cooling from 500 psig to 185 psig and is in an unanalyzed and unanticipated condition.
FOLLOWING INSTALLATION OF THE 1996 MODIFICATION WAS THE
PLANT RETURNED TO SERVICE?

Yes, the plant returned to service on May 17, 1996 following completion of Refueling
Outage 10 and operated until the turbine lube oil line rupture on September 2, 1996.
WAS CRYSTAL RIVER 3 OPERATING OUTSIDE ITS DESIGN BASIS FROM
MAY 17, 1996 UNTIL IT WAE TAKEN OUT OF SERVICE ON SEFTEMBER
2, 19967

That is correct. [ believe that this is the event that resulted in the NRC concluding thai
the problems at CR-3 were so severe that a restart panel was required to determine if
FPC management could safely operate the plant. This was the straw that bioke the

camel's back.

NRC Inspection Report No. 50-302/96-19 dated January 7, 1997, page 7.
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V. CONCLUSIONS AND RECOMMENDATIONS

2 PLEASE SUMMARIZE THE CURRENT OUTAGE.
3 The outage began on September 2, 1996 with the rupture of a turbine lube oil pipe. If
4 this had been the only problem, the unit could have been returned to service in
5 approximately three weeks. However, while the unit was down, the Company's
6 analysis of several issues raised by the NRC identified that the plant had been operating
7 out of compliance with its design basis and licensing requirements. By early October,
8 the Company concluded it had significant problems and that the unit would be
9 shutdown for an extended period. Given the serious and pervasive nature of the
10 present problems the Company decided to form a restant panel to perform a
11 comprehensive evaluation of the Company’s readiness to return the plant to service.
12 The Company developed a comprehensive list of issues to be resolved prior to restart.
13 This list eventually grew to more than 200 items. At this time, the Company continues
14 to investigate and evaluate issues and cannot predict definitively when the unit will be
15 restarted.
16 MR. BEARD STATED IN HIS TESTIMONY THAT IF THE COMPANY HAD
17 CONCLUDED AT ANY TIME PRIOR TO OCTOBER 1996 THAT IT WOULD
18 HE NECESSARY TO MAKE THE MODIFICATIONS NGW IN PROGRESS,
19 THEN THIS WOULD HAVE REQUIRED THE SAME KIND OF OUTAGE AS
GDS Associates, Inc, 52
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THE ONE NOW IN PROGRESS.® MR. BEARD FURTHER STATED IN HIS
TESTIMONY THAT THERE WAS NO PRACTICAL WAY THAT THIS
OUTAGE COULD HAVE BEEN AVOIDED.” DO YOU AGREE WITH MR.
BEARD’S ASSERTIONS REGARDING THIS OUTAGE?

No I do not. This outage was clearly avoidable. If the Company had performed an
adequate analysis and safety evaluation prior to the 1987 modification, using good
engineering practices, and submitted the modification to the NRC for review as
required by NRC regulations, I believe that the cavitation problem would have been
identified, just as it was in 1996 when the Company and the NRC reviewed the
modifications in detail. In 1987, before the modification, the plant was in compliance
with its design basis and licensing requirements. It was not under a 72 hour time limit
to resolve the problem. If the cavitation problem had been identified duning
development of the ASV-204 modification, the Company could have chosen another
alternative to add additional margin to A EDG and lessen operator burden due to diesel
loading. This alternative could have been implemented during subsequent refueling
outages with little to no impact to plant availability. This conclusion is based on what
the Company knew and should have known at the time of the 1987 modification

without the benefit of hindsight.

“ Testimony of P.M. Beard, FPSC Docket No. 970261-E1, page 23, lines 1 - 9 .

af

Testimony of P.M. Beard, FPSC Docket No, 970261-E1, page 25, lines 12 - 15
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l I Q. INITS PRELIMINARY REPORT ON THE CRYSTAL RIVER 3 OUTAGE
l 2 SUBMITTED TO THE COMMISSION ON MARCH 19, 1997, THE COMPANY
l 3 STATES THAT “THE COMPANY'S RESPONSE TO THE NRC’S CONCERNS
4 IS NOT EXPECTED TO LENGTHEN THE SHUTDOWN.”™ DO YOU
' 5 BELIEVE THIS STATEMENT BY THE COMPANY?
I 6 A. No, Idonot. Itis not reasonable to belicve that the addition of some 200 issues
7 requiring resolution and the need for NRC review and approval prior to startup will not
. 8 lengthen this outage. The actual critical path of the outage will not be known uatil the
l 9 nutage is over. However, I believe that a review of the outage critical path when the
10 outage is over will reveal a significant impact caused by the effort and time needed to
l 1 resolve the issues required for restan.
i 12 Q. WHAT DO YOU BELIEVE TO BE THE ROOT CAUSES OF THE CURRENT
I 13 CONDITION OF CRYSTAL RIVER 37
14 A.  The current outage is the result of long-standing deficiencies in FPC's operation and
. 15 management of Crystal River 3. These deficiencies led to the current condition in
l 16 which the unit is shut down due to a series of inadequately analyzed modifications
17 installed without the required approval of the NRC that ultimately resulted in the unit
l 18 not being in compliance with its design basis or licensing requirements. [ believe that
i
l * Florida Power Corporation’s Preliminary Report on the Current Outage at Crystal River Unit
3 dated March 19, 1997, page 4.
t chonneuugges T T ———— 54
i




Docket No. 970261-El
Direct Testimony of Florida Power Corporation

William R. Jacobs, Jr., Ph.D, hllmﬂ % River Unit 3 Outage Review
- o=

FPC did a good job of identifying the root causes of these deficiencies in the MCAP

2 Phase II corrective action plan. In panicular, the four fundamental root causes
3 identified by the special subcommittee of the Nuclear General Review Commuittee are
4 particularly relevant. These four root causes are:"'
5 . Focusing more intensely on cost and production than safety;
6 . Management not listening to or acting upon information available to
7 them;
8 . A strong sense of denial with regard to performance;
9 . A family organizational culture rather than a self-critical team.
10 These four fundamental causes contributed strongly to the decline in regulatory
1 performance and the inadequate engineering performance that led to the current
12 condition of Crystal River 3.
13 Q. WHAT WAS THE ROOT CAUSE OF THE DEFICIENCIES WITHIN FPC’S
14 ENGINEERING ORGANIZATION AT CRYSTAL RIVER 3?7
I5 A. Again, | believe that the MCAP Phase [l identified the appropriate rool cause. The
16 MCAP report with regard to engineering performance states:
17 An appropriate safety culture was not effectively emphasized. As
18 a result, activities were not given a level of safety attention
19 commensurate with that given to production or cost prioritics. This
20 led to design basis concemns being primarily resolved through
21 analytical means in lieu of physical means (such as plant
" FPC Management Corrective Action Plan Phase 11 dated November 22, 1996, page 2
GDS Assoclates, Inc, = 5:
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1 modifications and equipment testing) directed at maintaining or
' 2 improving design margins.
3 DOES YOUR TESTIMONY PRESENT THE RESULTS OF A COMPLETE
I 4 AND COMPREHENSIVE EVALUATION OF THE CRYSTAL RIVER 3
. 5 OUTAGE?
6 I would characterize my investigation of the CR-3 outage as prelimunary for several
l 7 reasons. First, the outage is still in progress. FPC personnel have stated that they are
l 8 still evaluating new issues that have been identified. The full impact and the relevant
9 facts conceming the outage cannot be known until the outage is over. Second, the time
l 10 period available for my investigation was not sufficient to conduct what | would call
l 11 a complete and comprehensive evaluation, The Company provided partial responses
l 12 to one round of document requests made up of some 179 documents in 9 boxes. These
13 were received less than two weeks prior to the submittal date for testimony. (Responses
l 14 to the first set of interrogatories were received as this testimony was being finalized.)
l 15 The first round of discovery responses is usually just a starting point for doing a
16 comprehensive investigation and analysis of an outage. 1 believe that the Company's
l 17 Preliminary Report, the Company’s testimony, the discovery documents provided, the
l 18 deposition of Company personnel, the relevant regulatory documents and my
19 experience allow me (o reach valid preliminary conclusions concerning this outage.
' 20 However, given the length of the outage and the large financial burden that will be
4
I GDS Asociates Ine. | 56
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placed on the ratepayer if the Company’s position is adopted, I believe that a full and

2 complete investigation should be performed following completion of the outage.
3 WHO SHOULD BEAR THE FINANCIAL BURDEN RESULTING FROM THE
4 CURRENT OUTAGE?
5 In my opinion, this outage is the result of consistently poor managemeni of the unit by
6 FPC, particularly in the area of engineering and design. I believe that this outage could
7 and should have been avoided if the Company had followed good engineering practices
8 and complied with regulatory requirements, based on what it knew or should have
9 known, concerning the modifications to the emergency feedwater system. Therefore,
10 the Company should bear the financial costs associated with this outage.
11 WHAT ACTION DO YOU RECOMMEND THAT THE COMMISSION
12 SHOULD TAKE AT THIS TIME BASED ON YOUR PRELIMINARY REVIEW
13 OF THE CRYSTAL RIVER 3 OUTAGE?
14 My recommendations for consideration by the Commission are as follows:
15 1. I recommend that the Commission preclude the Company from collecting any
16 funds as a result of increased fuel costs due to the current outage until a
17 comprehensive and thorough investigation of the outage has been completed
18 and it has been determined whether the company should be allowed to
19 recover such increased fuel costs.
20 r At the conclusion of the outage, after the unit has been retumned to service, |
21 recommend that the Commission conduct a full and comprehensive
GDS Assoclates, Inc. 57
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] investigation of the causes and impact of the outage using all available and
2 relevant information.
3 KR Finally I recommend that the Commission establish a procedural schedule for
4 the comprehensive investigation that allows sufficient ume for full discovery
5 and a thorough investigation and analysis of the many complex technical
6 issues related to this outage.

7 Q. DOES THAT CONCLUDE YOUR TESTIMONY?

8 A, Yes, it does.

e e L e W, B W e . E T i ————r = e m e
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EDUCATION: Ph.D., Nuclear Engineering, Georgia Tech 1971
MS, Nuclear Engineering, Georgia Tech 1969
BS, Mechanical Engineering, Georgia Tech 1968

ENGINEERING REGISTRATION: Registered Professional Engineer

PROFESSIONAL MEMBERSHIP: American Nuclear Society
National Society of Professional Engineers

EXPERIENCE:

Dr. Jacobs has over twenty-four years of experience in a wide range of activities in the electric power
generation industry. He monitors nuciear plant operations for GDS clients and has provided
testimony on nuclear plant operations and decommissioning in several jurisdictions. He has assisted
the Georgia Public Service Commission staff in evaluation of applications for centification of three
combustion turbine peaking projects and assists the staff in monitoring the construction of these
projects. He has provided technical litigation support and expert testimony support in several
complex law suits involving power generation facilities. Dr. Jacobs has provided testimony before
the Georgia Public Service Commission, the Public Utility Commission of Texas, the North Carolina
Utilities Commission, the South Carolina Public Service Commission, the Jowa State Utilities Board,
the Louisiana Public Service Commission and the FERC.

Dr, Jacobs has extensive international experience in the nuclear power industry. He served as a
startup engineer at three different domestic pressurized water reactors. He was a shift test director
at Crystal River Unit 3. Dr. Jacobs was startup manager at nuclear plants in Yugoslavia and the
Phulippines. He established operating and maintenance programs and procedures as advisor to the
Korea Electric Company. He was site manager in the Philippines for a 655 MW pressurized water
reactor, responsible for all site activities including construction, startup, and site engincenng. Dr
Jacobs has also worked with th: Institute of Nuclear Power Operations, respunsible for the
inspection of nuclear plant outage activities across the United States.

19R6-Present  GDS Associales, Inc.

As Principal, Dr, Jacobs directs GDS' nuclear plant monitoring activities and has
assisted clients in evaluation of management and technical issues related to nuclear
power plant operation. Dr. Jacobs has evaluated nuclear plant operations and
provided testimony in the arcas of nuclear plant operation, construction prudence
and decommissioning in five states. He has provided litigation support in complex
law suits concerning the construction of nuclear power facilities. He has evaluated
and testified on combustion turbine projects in certification hearings and has assisted
the Georgia PSC in monitoring the construction of the combustion turbine projects.

GDS Assoclates, Inc., 1850 Parkway Place, Suite 720, Marietia, GA 30067
{770) 425-8100
(7T70) 426-030) - Fax




William R. Jacobs, Jr. GDS Associates, Inc.
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1985-1986  Institute of Nuclear Power Operations (INPO)

Dr. Jacobs performed evaluations of operating nuclear power plants and nuclear
power plant construction projects. He developed INPO Performance Objectives and
Criteria for the INPO Outage Management Department. Dr. Jacobs performed
Outage Management Evaluations at the following nuclear power plants:

Connecticut Yankee - Connecticut Yankee Atomic Power Co.
Callaway Unit I - Union Electric Co.

Surry Unit I - Virginia Power Co,

Ft. Calhoun - Omaha Public Power District

Beaver Valley Unit | - Duquesne Light Co.

During these outage evaluations, he provided recommendations to senior utility management on
techniques to improve outage performance and outage management effectiveness.

1979-1985

Westinghouse Electric Corporation

As site manager at Philippine Nuclear Power Plant Unit No. |, a 655 MWe PWR
located in Bataan, Philippines, Dr. Jacobs was responsible for all site activities during
completion phase of the project. He had overall management responsibility for
startup, sile engineering, and plant completion departments. He managed workforce
of approximately 50 expatriates and 1700 subcontractor personnel. Dr. Jacobs
provided day-to-day direction of all site activities to ensure establishment of correct
work prioritics, prompt resolution of technical problems and on schedule plant
completion.

Prior to being site manager, Dr. Jacobs was startup manager responsible for all
startup activities inc!'ding test procedure preparation, test performance and review
and acceptance of test results. He established the system tumover program, resulting
in a timely tumover of systems for startup testing.

As startup manager at the KRSKO Nuclear Power Plant, a 632 MWE PWR near
Krsko, Yugoslavia, Dr. Jacobs' duties included development and review of startup
test procedures, planning and coordination of all startup test activities, evaluation of
test results and customer assistance with regulatory questions. He had overall
responsibility for all startup testing from Hot Functional Testing through full power
operation.

NUS Corporation

As Startup and Operations and Maintenance Advisor to Korea Electric Company
during startup and commercial operation of Ko-Ri Unit 1, a 595 MWE PWR near

GDS Assoclates, Inc., 1850 Par' way Place, Sulte 720, Marietta, GA 30067
(770) 425-8100
(7T70) 426-0303 - Fax




William R. Jacobs, Jr. GDS Associates, Inc.
Principal - Generation Support Services Page 3of 5

Pusan, South Korea, Dr. Jacobs advised KECO on all phases of startup testing and
plant operations and maintenance through the first year of commercial operation. He
assisted in establishment of administrative procedures for plant operation.

As Shift Test Director at Crystal River Unit 3, an 825 MWE PWR, Dr. Jacobs
directed and performed many systems and integrated plant tests during startup of
Crystal River Unit 3. He acted as data analysis engineer and shift test director during
core loading, low power physics testing and power escalation program.

As Startup engineer at Kewaunee Nuclear Power Plant and Beaver Valley, Unit |,
Dr. Jacobs developed and performed preoperational tests and surveillance test

procedures.
1971-1973 Southern Nuclear Engineering, Inc.

Dr. Jacobs performed engineering studies including analysis of the emergency core
cooling system for an early PWR, analysis of pressure drop through a redesigned
reactor core support structure and developed a computer model to determine tritum
build up throughout the operating life of a large PWR.

SIGNIFICANT CONSULTING ASSIGNMENTS:

Louisiana Public Service Commission Staff - Evaluated management and operation of the River
Bend Nuclear Plant. Submitted expert testimony before the LPSC in Docket No. U-19904.

.S, Depaniment of Justice - Provided expert testimony concerning the in-service date of the Harris
Nuclear Plant on behalf of the Department of Justice U.S. District Court.

City of Houston - Conducted evaluation of a lengthy NRC required shutdown of the South Texas
Project Nuclear Generating Station.

Georgia Public Service Commission Staff - Evaluated and provided testimony on Georgia Power
Company’s application for centification of the Intercession City Combustion Turbine Project - Docket
No. 4895-U.

Semincle Electric Cooperative, Ing, - Evaluated and provided testimony on nuclear decommissioning
and fossil plant dismantlement costs - FERC Docket Nos. ER93-465-000, g1 al

Georgia Public Service Comunission Staff - Evaluated and prepared testimony on application for
certification of the Robins Combustion Turbine Project by Georgia Power Company - Docket No

4311-L.

GDS Associates, Inc., 1850 Parkway Place, Sulte 720, Marietia, GA 30067
(770) 425-8100
(T70) 426-0303 - Fax
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Nonh Carolina Electic Membership Corporation - Conducted a detailed evaluation of Duke Power
Company's plans and cost estimate for replacement of the Catawba Unit | Steam Generators.

Georgin Public Service Commission Staff - Evaluated and prepared testimony on application for
centification of the Mclntosh Combustion Turbine Project by Georgia Power Company and Savannah
Electric Power Company - Docket No. 4133-U and 4136-U.

New Jersey Rate Counsel - Review of Public Service Electric & Gas Company nuclear and fossil
capital additions in PSE&G general rate case.

i i 1 ivg - Directs an operational
monitoring program of the Duane Amold Energy Center (565 Mwe BWR) on behalf of the non-
operaling owners.

Cities of Calvert and Kosse - Evaluated and submitted testimony of outages of the River Bend
Nuclear Station - PUCT Docket No. 10894,

lowa Office of Consumer Advocalc - Evaluated and submitted testimony on the estimated
decommissioning costs for the Cooper Nuclear Station - IUB Docket No. RPU-92-2.

Georgia Public Service Commission/Hicks, Maloof & Camghell - Prepared testimony related to
Vogtle and Hatch plant decommissioning costs in 1991 Georgia Power rate case - Docket No. 4007-
u.

City of El Paso - Testified before the Public Utility Commission of Texas regarding Palo Verde Unit
3 construction prudence - Docket No. 9945.

City of Houston - Testified before Texas Public Utility Commission regarding South Texas Project
nuclear plant outages - Docket No. 9850.

NUCOR Steel Company - Evaluated and submitted testimony on outages of Carolina Power and
Light nuclear power facilities - SCPSC Docket No. 90-4-E.

Georgia Public Service Commission/Hicks, Maloof & Campbell - Assisted Georgia Public Service
Commission staff and attomeys in many aspects of Georgia Power Company’s 1789 rate case

including nuclear operation and maintenance costs, nuclear performance incentive plan for Georgia
and provided expert testimony on construction prudence of Vogtle Unit 2 and decommissioning
costs of Vogtle and Hatch nuclear units - Docket No. 3840-U.

Swidler & Bedin/Niagam Mohawk - Provided technical litigation support to Swidler & Berlin in law

suil concerning construction mismanagement of the Nine Mile 2 Nuclear Plant.

GDS Assoclates, Inc., 1850 Parkway Place, Sulte 720, Marieils, GA 30067
(770) 425-8100
(770) 426-030) - Fax
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Long Island Lighting Company/Shea & Gould - Assisted in preparation of expert testimony on

nuclear plant construction.

North Carolina Electric Membership Corporation - Prepared testimony concerning prudence of
construction of Carolina Power & Light Company’s Shearon Harris Station - NCUC Docket No. E-2,
Sub337.

City of Austin, Texas - Prepared estimates of the final cost and schedule of the South Texas Project
in support of litigation.

Tex-La Electric Cooperative/Brazos Electric Cooperative - Participated in performance of a
construction and operational monitoring program for minority owners of Comanche Peak Nuclear
Station.

GDS pcrsannsel lscousultin; ::pem lnd Iiugmun mu.nlgm ln all l.spu:u uf lhe lnwsu:l brought
by Texas Utilities against the minority owners of Comanche Peak Nuclear Station.

GDS Assoclates, Inc., 1850 Parkway Place, Sulte 720, Marietta, GA 30067
(770) 425-8100
(770) 426-0303 - Fax
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Excerpt
of

Problem Descriptions, Root Causes, Contributing Causes and Selected Other material

from
MCAP 11

NOTE: These excerpts are directly frowm the MCAP 1T document provided a3 Item Number 4 of
Appendiz | to Florida Power Corporation's Prelimissry Report oa the Current Outage st Crystal
River Unit 3 sabmitted to the Florida Pablic Service Commission, Docket No. 970261-E, dated
March 19, 1997, The oaly material added ls references to page numbers which are contalned ln

square brackets and bold prist.

[beginning on page 4]

SECTION A

L Area of Concern ...

Leadership Oversight and Involvement

II. Problem Description:

Leadership oversight and involvement in plant issues has been inadequate in emphasizing
its safety culture role. This has occurred in arcas ranging from communication and
reinforcement of core values and expectations to site processes and priorities. Further, where
assessments have been conducted, they have neither focused on elements from the safety
culture perspective, nor have they been sufficiently self-critical to enable assessment of root
or apparent causes.

Root Cause 1 [on page 5]

Site leadership has not been effective in carrying out its safety culture role because it has not:

woa Wl

6.

Clearly and consistently communicated and reinforced core values and expectations
with emphasis on safety culture.

Implemented site processes with appropriate emphasis on safety culture,
Established site wide priorities with proper emphasis on safety culture.
Implemented balanced accountability with respect to safety.

Established constructive self criticism and self improvement as an integral way of
doing business.

Fixed things that were wrong.

Root Cause 2 [on page 8]

Excessive and ineffective organizational and programmatic changes have increased human error

rates,




Excerpes from MCAP 11, Page 2

Root Cause 3 [on page 9]

An inadequate root and common cause analysis process inhibits management from addressing the
right issues in the right priority.

Contributing Cause 1: [on page 10]

Inadequate performance monitoring and trending which inhibits proactive identification of emerging
issues and results in an excessive number of investigations with little value added.

Contributing Cause 2:

Inadequate analysis of performance monitors has resulted in ineffective detection of adverse trends
related to site programs, processes, and procedures.

Contributing Cause 3: [on page 11]

An inadequate feedback process has resulted in self-assessments not being controlled by the
corrective action process and consequently, missed opportunities to improve.

Contributing Cause 4:

Inadequate adjustments (corrective actions) have resulted in frequent ineffective changes that may
cause additional problems.

Contributing Cause 5: [on page 12]
The quality Assurance process has not effectively communicated or followed up on issues.
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beginning on page 14

IL

I,

SECTION B
ENGINEERING PERFORMANCE

Area of Concern ...

The engineering Department has not supported plant operations well, particularly in
maintenance and application of the plant design basis.

Problem Description:

The focus of the concern in engineering is primarily on design and analytical work,
configuration management, and teamwork with other departments. The systems engineering
area is generally perceived to be satisfactory, although some performance problems have
been noted here too.

Overall, the engineering department has had an inconsistent record of performance. Over the
last several SALP period it was rated SALP 3, SALP 2, SALP 2 (and IMPROVING), and
SALP 1 only to decline back to SALP 2 in 1995.

Although inspection reports identify some engineering strengths, they are overshadowed by
weaknesses in the following areas: timeliness and accuracy of design and analytical support
for plant operation, adequacy of regulatory correspondence quality of 10CFR50.59
evaluations, planning and prioritization of work load, and maintenance/communication of
the plant design basis.

The engineers were challenged to self-identify the key factors contributing to the problems
described above. Their input is summarized below:

# For the first vighteen years of plant operation there was a heavy reliance upon A/E,
contractor, and NSSS resources for performance of design activities. Corporate
engineering personnel served as project manager over these resources and were not
intimately involved with the details. As a result, there was ineffective technology
transfer from the external resources to CR3 engineers.

2. Ineffective management of change within the engineering organization had a negative
affect on its performance. The combined effect of downsizing, relocation of corporate
personnel to the Crystal River plan site, implementation of the business
improvement (BPI) recommendations to the design processes, and the reduction in
reliance upon external engineering resources, negatively infl. -nced productivity and
product quality, frustrated personnel, and increased engineering work backlogs.

The reduction in reliance in external resources, although recognized by all as a
potentially positive move, was performed in a more aggressively than the FPC team




Excerpes from MCAP 11, Page ¢

was prepared to accommodate given the existing level of engineering knowledge and
skills.

Root Cause | [on page 15]

An appropriate safety culture was not effectively emphasized. As a result, activities were not given
a level of safety attention commensurate with that given to production or cost priorities. This led to
design basis concerns being primarily resolved through analytical means in licu of physical means
(such as plant modifications and equipment testing) directed at maintaining or improving design
margins.

Root Cause 2 [on page 18]

Insufficient communication of management expectations - particularly with respect to safety culture.

Contributing Cause 1: [on page 19]

Inadequate performance monitoring, trending, and self-assessment within engineering which
precludes:

. Early identification of equipment reliability problems.
. Highlighting repeat failures.
. Identification of organizational and programmatic issues.
Contributing Cause 2: [on page 20]
Inadequate deviation analysis of performance indicators which results in ineffective detection of
adverse trends related to O&P issues.
~ontributine Cause 3:
Inadequate root and common cause analysis process precludes engineering from addressing the right
issues in the correct priority.
Contributing Cause 4: [on page 21]

Inadequate communication among managers, supervisors, and engineering personnel which leads
to:

Lack of common awareness of problem extent,

Expended effort to resolve problems at too low a level in the organization,
Focus on inappropriate priorities,

Denial, or rationalization, of problem existence.
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[beginning on page 24)

SECTIONC
CONFIGURATION MANAGEMENT AND DESIGN BASIS

Area of Concem ...

Weaknesses have existed in implementing programs for maintaining plant configuration
consistent with design basis.

Problem Description:

The NRC's expectation, as contained in the commission's policy statement dated August 10,
1992, is “...the licensee will have current design documents and adequate technical bases
to demonstrate that the plant physical and functional characteristics are consistent with the
design basis, the systems, structures and components can perform their intended functions,
and the plant is being operated in a manner consistent with the design basis. "

FPC has not fully met this expectation. Weakness that have been identified include:
. Discrepancies between the physical plant and design documentation.

. Inaccuracies in the technical content of design documents including incorrect

. Discrepancies between operational configuration (procedures) and the supporting
design documentation.

. Inconsistencies among design documents and between the design basis and licensing
basis.

Examples of deficiencies in .hese areas have been documented by FPC and the NRC. Some
of these deficiencies date back to the original design of the plant. We are concerned with the
number and cumulative potential effect of these issues on continued safe plant operation. The
identification and resolution of these issues has impacted the workload and priorities of the
eatire nuclear operations organization, and in particular on engineering, operations and
licensing. FPC has had to operate in a reactionary mode to address these issues as they arose.

FPC’s 10CFR50.59 process is also viewed as inconsistent and examples of weak 50.59
reviews have been cited in NRC inspection reports and PRC reviews. A quality 10CFR50.59
process is reliant on readily available, consistent and accurate design information,

... FPC remains challenged to complete focussed reviews of past design efforts (including
the original plant design/basis). Some problems were also identified by the NRC IPAP team
with more recent engineering work. This has indicated the FPC may have taken actions based
on treating symptoms rather than the root cause(s) of the problems. [this paragraph is from
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the last paragraph of Section III on page 25)
Root Cause | [on page 25]

Limited emphasis on nuclear safety culture in relation to more traditional production priorities, such
as capacity and cost, resulting in:

Inadequate design margins that have not been addressed.
Limited definition, documentation, and on-site understanding of the plant design
basis

Lack of comprehensive plant configuration controls.
Lack of networking with other B&W plants to maintain consistent designs/design

margins.
Contributing Cause 1: [on page 27]

Inadequate self assessment which precludes comprehensive, proactive identification and resolution
of design basis issues.
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[beginning on page 47)

SECTIOND
REGULATORY COMPLIANCE

I.  Problem Description:

Crystal River Unit 3 (CR-3) does not have a sufficient understanding of NRC regulations and
doc:nntm:nful]mphmmlhth:mmtquRCuauhﬁnm:mfﬁnmﬂyhgb
priority. Also, there appears to be a perception that conservative decision making regarding
regulatory issues is seen as secondary to plant availability.

This is supported by the following specific concerns:

A

B.

C.
D.

Examples of failure to report or untimely reporting of events or conditions.

Examples of questionable interpretations of the regulations by both licensing and
non-licensing personnel.

Examples of not meeting commitments made in licensing correspondence.

Examples of questionable or incorrect technical information provided in NRC
submittals,

III.  Present Condition

It is also apparent that he knowledge of regulations and of the general regulatory process is
not to the necessary level in the other departments. [this sentence is the opening sentence
to the last paragraph on page 47]

Root Cause | [on page 48]

Inadequate communication of management expectations and priorities with respect to safety culture
regulatory compliance resulting in:

FPC positions on some regulatory issues not meeting the safety intent of regulations.
Regulatory compliance not being considered pro-actively and with high priority when
dealing with site activities.

A perception by personnel that regulatory requirements should be addressed only
from perspective of minimum cost.

Inadequate and inconsistent explanations of technical issues to the NRC.
Imprecise or unclear commitments to the NRC.
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Root Cause 2 [on page 50]

Inadequate performance monitoring and trending from a regulatory compliance perspective which
precludes:

Focussing on the right issues in the right priority.

Obtaining first-had information on issue content and sensitivity.
Obtaining real-time information on emerging issues.

Effective implementation of the safety evaluation process.

Contributing Cause 1: [on page 51]

Inadequate root cause/common cause analysis process which precludes resolution of long term, high
visibility regulatory issues.
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[beginning on page 53]

SECTIONE
OPERATIONS PERFORMANCE

II. Problem Description:
The Operations Department has not attained a level of performance equivalent to those
measured as excellent by INPO and the NRC. Recent outside and internal audits have
detailed several areas in need of improvement in order to attain operational excellence.
IIl.  Present Condition
... some problem areas have not been successfully corrected as evidenced by:

Component mispositioning events.
Failure to follow procedure events.
Failure to properly self-identify mistakes with the problem reporting process.

Root Cause ]

Inadequate implementation of established standards. Supervision has not consistently reinforced
operating standards and this has resulted in:

Challenges to plant safety.

1.
I Inadequate work practices.
3 Failure to follow operational and administrative procedures.

Contributing Cause |: [on page 54]

Inadequate resources within C perations.

Contributing Cause 2: [on page 56]

Vague and unclear operating expectations or standards have resulted in operating short falls.
Contributing Cause 3:

Inadequate root and common cause analysis resulting in management failure to address the right
issues with proper priority.

Contributing Cause 4:

I uate performance monitoring and trending with precludes proactive identification of emerging

185uUcs
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1.

Concern:

Resolution:

Schedule:

2.

Concern:

CR-3 Design Margin Improvesent Outage Scope of Work

High Pressure Injection (HPI) Pump Recirculation to the Makeup Tank

The HPI pumps draw suction from the Borated Water Storage Tank
}IHST} during the initial phase of emergency core cooling system
ECCS) injection. Once BWST lavel has reiached a pre-determined
level, suction is switched to the reactor building sump with the HPI
pumps taking suction from the discharge of the low pressure
injection (LP1) pumps (piggyback operation). DOuring piggyback
operation, LPI pump discharge pressure keeps the check valve in the
suction line from the makeup tank (MUT) to the HPI pumps closed
MUV-65). Ouring long term small break LOCA (SBLOCA) cooling, HPI

ow may require throttling due to lower required ECCS flow. If
throttling continues, procedures will eventually direct the
operators to increase total HPI pusp flow by opening the HPI
recirculation valves at a pre-determined flow rate to divert some
flow to the MUT. Since no flow s exiting the MUT, the tank could
£111 up with recirculation flow and 11ft the relief valves, dumping
fluid onto the auxiliary building floor. This would result in the
transfer of R8 sump fluid to the auxiliary building sump, which
reduces the amount of water available in the RB sump from which the
LPI and reactor building spray pumps take suction during the later
stages of core and containment cooling. This could also create a
release path for post accident radioactive fluid outside

containmant.

FPC is consulting with Framatome Technologies, Inc. (FTI) to confirm
whether the scenario is valid and within the CR-3 design basis.
Although the resolution of this issue is sti1]l undetermined at this
time, praliminary indications are that opening of a high point vent
valve may preclude the need to open the HPI recirculation valves in

the SBLOCA scenarios of concern.

This dissue will be resolved prior to startup from the current
outage. '

HPI Svstem Modifications to Imorove SELOCA Margins

The CR-3 HPI system currently meets all design and licensing basis
functional irements. However, tha CR-3 configuration 13 not
consistent wi the designs at other Babcock and Wilcox (B&W)
plants, As a result, HPI minimum and maxfmum flow 1imits are more
restrictive and peak cladding temperatures for certain SBLOCA
scenarios are higher. In addition, the reduced system design margin
has created the need for several manual operator actions to ensure
adequate core cooling. FPC intends to reduce the operator burden
created by these actions and the system margin deficit thrnugh
hardware modifications. These modificatfons would also make the CR-
1 HPI system design more 1ike other BAW plants.




October 28, 1996
JF1096-22

U. 5. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, 0. C. 20555-0001

Subject: Crystal River Unit 3 Forced Outage

Dear Sir:

On September 2, 1996, Florida Powsr Corporation (FPC) shut down the Crystal River
Unit 3 (CR-3) nuclear plant due to a Teak in the turbine lube ol system. During
this forced outage, FPC determined that a modification had been made to the plant
during the Spring, 1996 Refuel 10 outage which. crsated an Unreviewed Safety
Question (USQ) regarding emery diese] generator (EDG) loading.: This USQ
involved a reduction in the margin of safety described in portions of the
Technical Specification Bases.

On October 4, 1996, while still shut down, FPC was preparing a submittal to
request NRC lppruvli of a 11cense amendsent to change the affected EDG Technical
Spectfication Bases when additiona) questions arose regarding the change to the
emergency feedwater (EFW) system which crested the diesel lodding . These .
questions involved failure modes with the EFW systea which needed to be evaluated
to ensure the system could perform its safety function and reliance on the
turbine-driven, *B".train emergency feedwater pusp for "A* train ED& load
management. Oue to the EFW/EDG 1ssues, and some other design-related issues, FPC
management made a decision to keep CR-3 shut down until these {ssues are
adequately addressed. The purpose of this letter i3 to inform the NRC of our
plans to address these issues prior to restarting the plant.

CATSTAL RIVER ENERQY COMPLEC 15780 W, Pewsr Line Bt « Crystni Piver, Plovida 344084708 (57) TeS-S400
A F._.ida Progresa Campany
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The issues described in the attached Tist were fdentified through a review
conducted by a multi-discipline team involved in reviewing the Emergency
Operating Procedures (EOPs) and through design reviews by the engineering
organization. The 1ist was reviewed by CR-3 senier management and the {tems are
considered necessary to ensure safety systes operability or to increase design
sargins. Each issue has been documented in the CR-3 corrective action systes and
will be tracked to closure. Several of the issues have been determined to be

reportable and Licensee Event Reports are being processed.

FPC will ensure the safety systems in question are capable of performing their
design basis functions prior to restart from this outage. As an added level of
assurance, FPC will be establishing an internal restart panel which will function
similar to an NRC restart panel using NRC Inspection Manual 0330 as a guideline
for conducting the restart readiness review. Upon completion of the work to
resolve the issuss, the panel will conduct a final review to confirm that all
fssues have been resolved adequately. When satisfied, restart of the unit will
be recommended to the Senior Vice Prasident, Nuclear Operations. In addition,
the Nuclear General Review Committee (NGRC) will conduct an independent review

prior to restart.

Project teams or individual lead responsibility.have been established for each
issue to support the design, 1|CIniiﬂf and insta]lation activities necessary to
complete the outage work scope. Fimal resolutions for some of the i{ssues on the
1ist have not yet been determined. Other resolutions require relatively long
lead procurement activities. Therefore, an integrated outage schedule 13 not
available at this time. However, we expect the unit to remain shutdown until at
least mid-January, 1997. This will also 1ikely move our next refueling outage,

‘Refuel 11, to the fall of 1998 rather than the :prin? of 1998, as currently
e

scheduled. The NRC will be kept abreast of the schedu lnq progress on these

issues as the outage continues.

Sincerely,

fordanh

Senfor Vice President
Muclear Operations

PMB/BG
Attachment

xc: Regional Administrator, Region II
Senior Resident Inspector
NRR Project Manager
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Resoluti

a. Installing cavitating ve
single i:.! g

b. Installing cross-tie piping downstream of the

a failurs prevent one or more 0
opening.

c. Modifying the normal makeup 1ine to en
occurs upon

the power supply to the existing |

adding another isolation valve powered from the opposite train
in series with MUV-27. (Note: the proposed installation of
1d preclude the need for this

the cavitating venturis cou
modification).

schedule: Sfince the HPI system is fully cap
complete during the current outage.

a time frame to install in the
fnr_athtr activities.

3. LPI Pump Mission Time

Concern: puring the IPAP 1n:g
to establish flow t
the decay heat removal (LPI) pumps a3 part of small
mitigation. CR-3 has two redundant, independent

core cooling. However, cartain small break L

long-lasting, elevated RCS pressuras suc

haye to operate .in the piggyback mode at Tow _f1

extended period of time. As that period of time ]Ipprn
plant

direct the operators to trip one pump and open

valves to the R3 sump to provide wdditional flow through the
only ona DH drop 1ine at CR-3

hres motor-

drop 1ine
the DH drop
1ine was necessary to fulfi11 the ECCS 1nn? term core cooling
s would violate the

remaining running LPI pump. are i3
(and many other pressurized watsr reactors) which nas t

operated valves in series. Failure of any one of the
valves to open would prevent flow through the line. If

function for small break LOCA mitigation, th
single failure design criterion.

Resolution: The concern described above 13 time-dependent.

considered a long-term recovery action as opposed to an
core cooling fu stion. FPC consider: the long term reco
beyond the time frame implied by the regulations
single failure design

on: At this time, the following modifications are peing considered:

aturis to limit flow through any
ection leg due to 2 postulated break in that leg.

HFI injection

control valves to deliver {ncreassd core cooling flow should
f the injection valves from

sure automatic isolation

ES actuation to eliminate the operator action now
required to perform this function. This involves modifying
solation valve (MUV-27) and

able of meeting fts design

function, these modifications are not considered necessary to
However, FPC 1s developing the

design packages and determining whether equipment can be procured in
current outage given the schedules

ection, an.issue was raised arding the need
rough the decay heat removal ( !l drop line n;::

LPI trains witich
can take suction from the RB sump during long term recirculation
could result in

h that the LPI pumps would
ow rates for an
aches the

current low flow mission time for the LPI pumps, procedures
the DH drop line

If the time

long snough after the avent, opening of the OH drop line €
emergency

very phase
where applyin
criterion {5 necessary. At the time ©
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Schedule:

4.

Concern:

Resolution:

Schedule:
5.

Concern 5.1:

IPAP inspaction, the low flow mission time for the LPI pumps was 72
hours, which was questionable from an ECCS versus long tarm recovery
perspective. FPC is currently low-flow testing a pump which is
identical to the CR-3 LPI pumps. The test flow rate is

approximately 100 3;;1“: per minute (gpm). The design flow rate of
the LPI pumps 1s 3000 gpm. The results of this tast are expectad to

prove that the pumps could run for an extended period at very low
flows without damage. If the test is successful, procedures will be

revised to characterize opening the DH drop 1ine in this scanario as
a long term recovery action rather than an ECCS function.

This issue will be resclved befors startup froa the current outage.
As of 3:30 p.m. on October 25, 1996, the pump had completed 18 days
of continuous low-flow testing with no performance (head curve)
degradation, no mechanical seal leakage, no indication of unexpected
bearing wear, and all vibration parameters stable and well balow the
action levels specified in the surveillance procedure. The testing

is continuing beyond 18 days.

Reactor Building Soray Pump 18 NPSH

During the long term recirculation phase of core and containment
cooling, the reactor building spray pumps (BSPs) take suction froa
the reactor building sump. Calculatfons have shown 85P-1B to have
11ttle margin between required and available net positive suction
head (NPSH) during this phase of operation. A recent revision of
the calculation shows the margin to be approximately one foot of
water. It is desired to incrsase this margin.

FPC currently plans to conduct flct:;ry testing and/or modify the
pump impeller to {improve the margin between required and avaflable

NPSH.
This issue will be resolved before startup from the current outage.

The CR-3 EFW system s comprised of two 100% capacity trains,
with the *A* train pump (EFP-1) being motor driven and the "B°
train pump (EFP-2) being steam driven. The steam for the EFP-
2 turbine driver is fed through redundant inlet valvas (ASV-5
and ASY-204) to ensurs tha availability of steam given a
failure of one of the inlet valves to open. Each pump feeds
both steam generators. For a portion of the flow path from
the emergency fesdwater tank ( -2), the two pumps share a
common suction 1ine. Under certain accident scenarios, there
are failure modes which can cause the calculated NPSH
available to both pumps to be less than required. For
exanple, a failure of the DC control power source for the
{njection control valves in one train of EFW can result in the
pump in that train producing high flows which result in
excessive friction head losses through the cosmon suction

Tine.
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concern §5.2:

Resolution:

Schedule:

6.

Concern:

Motor-driven EFP-1 is powered froa the "A" train ES bus and is
connected to the "A" esergency diese) ganerator (EGDG-1A).
EFP-2 s steam driven and arefors does not affect =g* train
EDG loading. However, portions of the 1oad management scheme
for EGDG-1A depand on the availability of EFP-2 to: 1) Mmit
the total flow produced by EFP-1 during the early 'tiif' of
diese] loading and 2) permit EFP-]1 to be shut down and the "A"
train LPI pump (and other engineersd safeguards featurss) to
be started in the later stages of accident mitigation.
Therefore, some postulated failure modes which cause -2 to
be unavailable 1nvalidate assumptions made in EGDG-1A loading
calculations and some accident analyses which may have taken
credit for flow from EFP-2 after EFP-1 was shut down.
considered:

At this time, the following modifications are being

a. ln:tal]in11c:iit:t1ng venturis in the EFW pump discharge 1ines
to limit flow during the postulated failures which result in
the loss of flow control for an EFW trainm. Tais will

eliminate the NPSH concern.
Initfation and

b. Re-enabli *A* train Emergency Feedwater
Control (EFIC) systea actuation of EFP-Z via automatically
opening steam turbine inlet valve ASY-204. This feature was
disabled by a modification in Refuel 10 and will be restored
to ensure EFP-2 auto-starts given a failure of the "B* side

{nitfate logic or ASV-S.

c. Installing motor operators on cross-tie valves EFV-12 and EFV-
13 to allow remote manual opening of thase valves. Opening
these valves establishes a flow path allowing the pump from

one train to feed the steam generators through the injection
1ines »f the other train. This is desirable to ensure the

operators can maintain EFW flow control and indication in
certain single failure scenarios without requiring local

manual valve operation.
re startup from the current outage.

‘This issua will ba rtsuivld'hlfﬁ
additional {nteraction with the NRC

We expect this issue to require
prior to restart.

the continuous,

The rated capacity of EGDG-1A s challenged b
automatically connected loads as well as the loads that are manually
connected in the later stages of accident mitigation. Three
concerns were cresated by the Refuel 10 modification which removed
the "A* train EFIC automatic actuation of ASY-204. Calculated peak
transient diesel loads were above the 3500 k¥ maximum engine rating
documented in the FSAR and the ITS basis background for Lco 3.8.1,
*AC Sources®; calenlated pea minute was above
in the basis fer Survaillanct

the 3100 kW rating discussed
Requirement 1.8.1.11; and the highest single rejected diesel loac
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UNITED STATES
NUCLEAR REQULATORY COMMISSION

WARBHINGTON, D.0. Sa8d-gom

epers o NRC INSPECTION MANUAL PIPE
WANUAL CHAPTER 0350

STAFF GUIDELINES FOR RESTART APPROVAL

0350-01 PURPOSE

01.01 To establish guidelines for muving restart of a nuclear powar plant
after a voluntary or involuntary shutdown as a result of a significant event,
complex hardware problem, or serfous management deficiency.

01.02 To provide a 11st of potential tasks and fssues from which a
plant-spacific Restart Action Plan can be developed.

01.03 To Eﬂ‘ﬂﬁl for a record of major regulatory actions leading to approval
for restart.

0350-02 OOJECTIVES

02.01 To ensurse that NRC's restart review afforts are appropriate for the
individual circumstances, are reviewsd and approved by ¢ appropriate MRC
nanagement levels, and provide objective measures of restart resdiness.

02.02 To provide for effective coordination of NRC resources in detarmining
restart readiness.

02.03 To clarify responsibilities for the actions necessary to approve restart.

02.04 To ensure that the U/fice of Nuclear Reactor Regulation (NRR) and fonal
management agree on the actions to be taken and provide a unified NRC position.

0350-03 APPLICABILITY

This manual chapter shall bes followed when a r reaactor licensee plans to
restart the reactor after the plant has been shut down for one or more of the
following reasons:

. Serious NRC questions about 1icenses management effectivensss.

. Identification of a complax hardware problem or a degradation of a
structure, system, or component to the extent that 1t may not perform 1tas
int:hdld safety function and requires comprehensziva NRC svaluation before
rastart.

. A significant .il:‘t\ such as ona that fits the characteristics described
ua

in Inspection Chapter 0326, "Augmented Inspection Teams," or a
significant operational event that mests the description in NRC
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Management Directive 8.3, "NRC Incident Investigation Progria.”®

. Possible damage to offsits support systems such as offsite power or
emary response capability as a ressult of a natural disaster,
II?]DI‘IH‘N. riot, or event with similar consequences.

This manual chapter applies ulmm 2 1icensee plans to restart a reactor after
a plant has shut down. avants descri above are not critaria for

directing or requesting that a plant be shut down. This manual chapter and its
appendix provide general guidance for NRC oversight of plant restart based on
pravious lrgtﬂnn and 1d be used as a starting point for develeping a
plant-specific restart check list.

0350-04 RESPONSIBILITIES AND AUTHORITIES

04.01 . Rotifies the
Executive Director for rations ( t ommigsion, as appropriate; of
the NRC actions taken concerning shutdown plants and the proposed followup phn.

04.02 Regional Administrater

a. Discusses with the Deputy Executive Director for Nuclear Reactor
Ilngu‘lltinn. Regional Operatiens and Research, the Offica of Enforcement
(o l, and NRR, as appropriate, the need for an order or confirmatory
action Jetter (CAL) specifying the actions required of the licensee to
receive NRC approval to restart the plant and the proposed followup plan,

b. Dacides, im consultation with tha NRR Associate Director for Projects,
whether this manual chapter applies to a specific reactor restart.

[ In coordination with the NRR Associate Director for Projects, decides
whether to establish a Restart Panel.

d. In coerdination with the fzant MRR Director, Divisiea of Rasactor
Projects, develops a written Restart Action Plan, including a
case-spacific checklist, to assign responsibilities and schedules for
resta actions and Interactions with the 1icenses and outside
organizations.

e. Coordinates and {mplements those sctions prescribed in the Restart Action
Plan that hava been detarmined to be the regional office’s
rasponsibility. Thesa include, when appropriate, interactions with State
and local agencies and with regional offices of Federal agencies.

f. In conjunction with NRR, reviews and determines the acceptability of
Ticensoe's corrective action program.

g. Approves restart of the shutdown plant, following consultation with the
EDO and the Director of NRR.

04.03 NRR Associate Director for Proiscts

a. Acts as the focal poeint for discussions within NRR to establish the
appropriate followup actiens for a plant that has been shut down.

0350 ' -2 = Issus Date: 10/19/95




04.04 NARR Reactor Profects Division Director

a. Coordinatas participation in followup conference calls and management
discussions to snsure that the Regional Administrater and the Director of
IIRIE are directly involved, when appropriate, in followup action.

b. Coordinates and implements actions prescribed in the Restart Action Plan
that have been determined to be 'y u:mﬂhﬂﬂr. These 1nclude
whara applicable, nr;nrrutt MRC Office or Division interaction with

es (&

othar Federal 535' Federal Emargency ﬂ-ntr-nt ncy (FEMA),
Department of Justice (DOJ)) pursuant to any app fcable Mamoranda of
Understanding.

0350-05 BACKGROUND AND INITIAL ACTIONS

05.01 Background

A licensed commercial nuclear power plant may be shut down, voluntarily or
{nvoluntarily, for a varisty of reasons. When a plant {s shut down for ressons
steeming from license conditions or technical specifications, the licencas
normally can develop and implement a clearly dafined corrective action plan and
the plant restarts without special) qum\rﬂ from the MRC. Howevaer, plants
occasionally are shut down as a result of safety concerns rasulty [
significant event, complex hardwire ?ruh'ln, or sarious management deficiency.
This manua)l chapter addresses these latter cases.

The guidelines in this chapter ensure that (1 NRR and the regional offices are
appropriately involved in restart decisions for significant cases (2) the NRC
responds in an “Tmr““ manner with a unified position to the licensees, and
3) r;:rt.;t activities are comprehensive and appropriate for the specific reason
or the shutdown.

It is the intent of this manual chapter that for each NRC oversight of a plant
restart a plant-specific restart plan be developed using this manual chapter as
guidance. As such, the restart plan for a srcc"i: situation may imclude
additional issues that are detarmined to be applicable to the situation and may
:“:1-.1"2:‘ ﬂuu:nd below i1f such 1ssues are determined not to be applicable
o the situation. .

05.02 Initial Actions

When NRC staff members believe that a particular situation at a shutdown plant
involves a significant ovent, complex hardware problem, or serious managemant
deficiency warranti incraased regulatory attention, MRR and the appl cable
regional office should promptly discuss the situation. Tha tnitia) discussion
is normally batween the regiona) office Director of Reactor Projecis and the
cognizant NRR Division Director of Reactor Projects. For significant npurating
events, the Director, Division of Reactor Program Management (DRPH alsw shoul
ba included. The discussion should include a description of the event or
circumstances as well as the actions already taken by the fonal office and
thosa proposed for the future. The fona] Adainistrater and NRR Associate
Divector for Projects should be infermed of the circumstances and the
significance of the situation to plant safety and operatien.

MRC action may include the sstablishsent of an incident investigation team (IIT),
an augmented inspection team (AIT), er .cﬂ“h‘ inspection team. Such action
could further include, as appropriate, a or an order. A11 of these specific
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actions should be conducted in accordance with appropriate office policies,
procedures, and manual chapters.

Special circumstances 1nvn‘lvini s significant, rapidly occurring event ma

| require that discussions be initiated dirsctly at the level of the Regiona
Administrator, the Director of NRR, or the Deputy Executive Director for Nuclear
Reactor Regulation, Regional Operations and Ressarch.

0350-06 RESTART REVIEW ACTIVITIES
06.01 Esatart Panel

| a. Wﬂ. For sach plant restart sct to ovarsight consistent with
this manual ch » 1.:0 Regional Administrator, in coordination with the
NRR Associate Director for Projects, decides whether te establish &
Restart Panel, Tha Regional Administrator normally establishes the

c sition of the panel and 1ts responsibilities in writing. The panel
uilg typically consist of the rn'l‘.ln'u;rnu individuals or those in similar

positions:
- Director or Deputy Director, regional office Division of Reactor
I Projects (DRP) (Chairman)

. Oirector, responsible NRR Project Directorate (Vice Chalrman)
- Responsible regional offica DRF Branch Chief

| . Regional office Division of Reactor Safaty (DRS) Branch Chief
. Responsible Project Manager, MRR
. Responsible Senfor Rasident Inspector

Members can bes added to or removed from the panel, as nggmprhu,

I dapanding on the specific details of the shutdown and the matters to be
evaluated befora yv.start 1s authorized. For long-term plant shutdowns,
the panel may vary in composition and size over time ending on the
corrective actions being performed. For short-term or less complex
cases, a pana] can consfst of as few as two individuals - one from the
regional office and one from NRR,

b. Responsibilities of the Restart Pamel. Typical responsibilities of the
I panel are the follewing:

1. PReview all available information related to tha plant shutdown.
that all {ssues that could affect plant restart are included as they
ara 1dentified.

3, Review the 1icansee’s corrective action or {mprovement program and
pnsure that it addresses ident{fied problems and wesknesses.

l 2. Develop the Restart Action Plan and modify it as nesded to ensure

4. Maintain an ongoing ovarview of 1icenses performance throughout the
::n:rmctin !Ii:t on procass to include periodic mestings among members
of the panel.

0360 -4 - Issue Date: 10/19/98




5. Conduct perfodic meetings with the licenses to discuss progress
toward satisfactory completion of the pr:mn Depending on the
H

reason for the plant shutdown, meeting the 1icensee may be
held near the facility. The mestings with the 11censes are usually
open for public obssrvatica, but not participation. A public
meating may be scheduled after the forma -m.' with the utility
18 closed. (See Section 07.04 for public participation guidanca)

6. Provide oversight of NRC's followup activities.  Review NRC
inzpaction assessmont plans and Tindings and licenses
performance. Identify areas whare NAC inspection and technical
review are needed.

7. Periodically provide assessment of licensee performance and
corrective actions to NRC managemant.

8. Based on the satisfactory completion of the pre-startup portion of
the 1icanses’s restart program, provide a written recommendation and
the basis for tha recomendation to the Regional Administrator and
Director of NRR for approval to restart.

06.02 Restart Action Plan

gpmﬂx A contains guidelines for the davalopment of a case-specific restart
ecklist. The generic restart checklist in Appendix A should only be used as
a tickler to select those actions and i{ssues applicable to the specific case.
The Restart Panel should develop a case-spacific restart checklist using the
ganeric checklist as a starting point. The case-specific checklist shall provide
the detailed 1ist of actfons and {ssuas that should be considered prior to
approving rastart of the plant. The case-specific checklist shall be
incorporatad into the Restart Action Plan.

The Restart Action Plan should include a)] expected NRC actions that will be
required to be taken bafore a plant fis lt?ﬂ“‘lﬂ to restart, including those
actions not directly related to the initiating event. The Rastart Action Plan
should also include an inspection plan to ensure an adequate inspection record
1s created to support the restart determination. The plan should define the
following: (a) what must ba accomplished by tha NRC, as a minimum, to approve
plant restart; (b) what 1ssues are to be resolved bafore restart {i.-. restart
1nuu]$ (ch) who has 1sad responsibility for each action; and (d) who has
responsibi){ty for actual plant restart approval. The plan should establish a
procass for tracki the status of restart fssues and for refarencing
documentation associated with the resolution of the restart issues. The Rastart
Action Plan shall be modified as necassary by the Restart Panel to addraess
emergent issues that require use of NRC resources to evaluate or determine that
tha plant 1s ready for restart.

The Regional Administrator, in coordination with the Deputy Executive Director
for Muzlear Rsactor ation, Regional Operations and Research, and the
Director of NRR, normally hos the auvthority to aspprove rastart. In some
instances, Commission approval may bs required. Lead responsibility for
interactions with the Commission, Advisory Committes om Reactor Safeguards
{m* Iﬁ"' Federal agencies, and other public officials also should be
estabiished. ' T fcally, MNRR unI take the lead in interactions with tha
Commission, ACRS, arters of fices of Federa) agencies, and Congress, and the
rn-,innﬂ office will ically deal with tha Tocal media and State and local
officials and regionn]l offices of Federal sgencles.
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0350-07 GUIDANCE
07.01 Coordination of Followyp Actions

Tha focal point for werking-level discussions within the NRC for followup sctions
will ba the appropriate projects division director in the regional office and the
NRR reactor projects division director. Thay will coordinate participation in
conferance calls, the Restart Panel, and management discussions to ensure that
the Regional Administrator and the Director of NRR are directly involved, when
appropriate, in important decisions. The preject divisions wil mrﬂinh and
implesent the actions prescribed in the Restart Action Plan.

07.02 Commission Involvement

The Commission must be kspt dﬁnulr informed of the staff's rastart actions
on a continuing basis. NRR will inform the Commission of the staff's and
1icenspe’s restart actions through Commission papers, or communications to the
EDO.- On the basis of these interactions batwsan the staff and the Commission,
the need for Commission briefings will be determined by the circumstances and the
Commission's wishes.

For those plants muirm Comnission a1 for rastart, the staff should
anticipate Commission ofings with Tlicenseas participation 1:] aftar a
correctiva plan is I’l‘lld to and (b) about & month before plant restart is
anticipated. At the final briefing, the NRC staff should provide its bas.s for
recommaending or not recommanding restart. The Commizsion may exprass 1ts views
concerning restart at any tise during the process. A formal vote after the
restart briefing may or may not be required.

07.03 Independent Review

The Advisory Committea on Resctor Safeguards {Acnsa may roview tha restart of
plants to independently review MRC’s and the utility's actions. ACRS will
normally review the restart of plants that have been shut down for more than a
ear because of substantive deficiencies in equipment, systems, or minagement.
£ a plant has been shut down for lass than a year, ACRS will consider whether
or not to review restart 1ssues of the plant on a case-by-case basis. The NRR
staff will keep ACRS informed oi NRC's actfonz involving plants shut down for
more than a year and will coordinate briefings of the A'l"jts

07.04 Public Pariicipation

The need for public participation varies nrnﬂ{ from situation to situation and
depends on the cause of the shutdown, interest of local citizens, interest of
slacted officials, and concerns of other government agencies. Pubiic maatings
have proven to be a valuable wehicle for public participation in the restart
process. These mestings, which are often transcribed, are held to receive
comments on 1icenses plans and to describe the results of the NRC review of
1icensee activities. The need for and level of public participstion will be
determined NRC management on a case-by-case basis and will ba incorporated
into the actions necassary for rastart. Public meetings in the local area should
be considersd to hear concerns and comments on the Ticensee'’s restart activities
and te factor these concearn: and comments into the restart review when thesa
concarns and commants will contribute positivaly to the review.

07.06 QOther Agenciss and Govarnment Organizations
At a minimum, the chairman of the Restart Panel should hold an open dialogue with
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Tocal government officials and interested citizens when & formal publfc meeting
is not deemed necessary. The Restart Panel Chairman shall ensure that inquiries

from local and State Government lquu:it:. other Federal agencies, or the Pul:Hc
are promptly addressed. riate caution shall bes exsrcised to aveid the
release of predecisional, propristary, or safeguards inforsation when responding
to inquirtes. In cases when interest extends to a foreign government {l.g..
Canada), the OFfice of Intarnstiona) Programs or 1ts designee shall briaf he
foreign officials 1f the EDO deems 1t appropriste.

The decision to restart should include consideration of the need to involve staff
from other Federal agencies, such as FEMA and DOJ, and State and local govarnment
rapresantatives. riefings with elected officfals and observations of NRC
inspections by State representatives have bsen an effective way of enhancing NRC

communication regarding problea plants.

0lEC-08 RECORDS

It 13 important that tha restart process be documented. The Jicenses and the NRC
staff must understand the reasons for the plant shutdown and the mcnn;z
sctions to ba complated before restart. In addition, information related to N
and 11censes actions, as well as acceptance criteria and confirmatory actions by
other agencies and government organizations, wust be made available to the
public. Genarally, infc-mation on NRC and Ticenses actions related to plant
restart should be attached to or included in NRC inspection reports. Howavar,
other forums, such as public correspondence between the licensea and the NRC or
Commission papers, ara acceptable. At a minimum, the record developed for the
shutdown and restart process shall consists of the following:

a. Preliminary notifications, Commission finformation papers, and other
documents describing the nature of the probleas.

b. Confirmatory action letter (CAL) or order {1ssuad to the licenses
specifying the actions to be taken.

¢. Establishment of the Restart Panal and the specific Rastart Action Plan,

Revisions to the Restart “ction Plan that document changes in the scope
of the plan or incorporatas review of emergent fssues.

a. Interim progress reports {i.g.. Coomission paper).

f. Topics of discussions and major decisfons or conclusions from Restart
Panal meetings and meatings batwesn the NRC and Ticensee represantatives
to discuss tha 1icanses’s prograss in taking necessary actions.

g- Inspection reports and related correspondenca.

h. Safety evaluations.
1. Other agency and government actions communicated to NRC.
j. Documentation that dascribes the resclution of restart issues.
k. Documentation fer the basis for restart spproval and the written
detarmination that restart {s approved.
Istus Date: 10/19/96 S 0350
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A1l documents relating to the restart process are to be included in the dockst
file 1?:1[. to the extent permitted by 10 CFR 2.790, made public in accordance with
NRC policy.
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A.  GENERAL
A.1  PURPOSE

To provide a basis to plan and coordinate NRC review activities for nuclear powar
lant restart following a shutdown for one or more of the rsasons provided in
tion 0350-03 of this manual chapter.

A.2 OBJECTIVES

To ensure that NRC review efforts are consistently developed and implemantad,
spacific guidance 1s provided to support the following:

2. Determining restart {ssues for review.

b. Identification of the basic tasks needed to review and approva a plant
restart.

c. Coordination and tracking of restart review activities.
A3 BACKGROUND

The implementation of this appendix assumes that there has been a nuclear power
lant shutdown that merits a comprehensive NRC review of the restart process.
g plant 1s assumad to be in a safe shutdown condition and measures are in place

to physically maintain the plant in a safe shutdown condition.

Section B, "PROCESS." of this ndix describes generic tasks that suppert the
Restart Action Plan described in Section 6.02 of this manual chapter.

Section C, "ISSUES," of this appandix contains potential issues, supplemental to
Section B, for consideration during the Restart Review Activities described in
this manual chapter.

A4 ACTIVITIES

a. Davelop Casa-Specific Checklist. During developsent of the case-specific
checklist ( s the fssuas In the generic checklist of this npgndi:
should be reviewed to determine whether ars applicable the
specific case and should “e included in the Tine for MRC review of a
commercial nuclear power plant restart. Some of the {issues in the
Pur‘l: chacklist may have previously been leted or are Tnappropriats

or the situation and therefore do not have bae included in the CSC.
The CSC should be w as soon as practicable after a comprehenziva
rastart review 1s necessary. CSC should bacome part of the
Restart Action Plan and be usad by a Restart Panel to coordinate actions.
Tha CSC 15 & 1iving document that shall be revised as emergant 1ssues are
identified that need to be evaluated, requiring a significant use of NRC.
C5C developmant should contain the h‘nwing slements:

(1) Section B, "PROCESS.," should be reviewed and tne applicabla tasks
needed to support the restart review should be selected on the basis
of tha known facts ific to the situation. If needed, tazks not
includad in Section B should be added. From this review, a specific
task 11st should ba developed.

(2Z) Section C, "ISSUES.* should be reviewsd and the issues that need
inspection or verification should bs selected on the basis of the

Issue Date: 10/19/98 A-1 0350, Appandix A




specific situation. Items mot included in Section C should be added
:If n]nc;:dnm From this review, a specific issue 11st should be
eveloped.

(3) Items (1) and ﬂ sbove form the CSC. The Restart Panel should
- assign responsibi “f and a schedule for letion of C5C {tems.
Praviously planned inspections Included on Master Inspection
Plan (MIP) may satisfy the uired varifications and inspections
and should be factored inte process. Nota: Inspection time
required to assess or verify licanses activities should be charged
against the respsctive inspaction procedurs. CSC planning and
maintensnce time should be charged spainst a TAC number for the
Restart Action Plan.

(4) The CSC should be incorporated into the Restart Action Plan.

b. C€SC Maintenance. The Restart Panel should maintain and perfodically
review the CSC at a fraquency consistent with the needs of the panel and
the anticipated restart schedule. The panel should (1) determina review
status, (2) verify that mecessary tasks and items are complete for sach
phase of the review, and (3) ensure that review tasks and fissues for
assassment remain consistent with the known facts and status of the
rastart effort. The panel should review the genaric 11sts in Sections B
and C of this appendix when sigaificant milestones are completed and
hlfn':; rldlt-ll'l asuthorization to ensure that any emerging fitems are
considered.

c. Issue Tracking. The CSC may be used to track the status of NRC actions,
track the resolution of restart 1ssues, and provide a central point to
refarence documentation associatad with the resolution of restart issues.

accordance with the Rastart Action Plan. Thae closeput shall include a
Restart Panel assessmant of 1iconsee readiness and provide a basis for
NRC authorizing restart,

‘ d. After the restart process is complete, the C5C should be closed out in

B. PROCESS

This section outlinas the general NRC sestart review process. The major process
steps 11 .@. initial response, 1nitfal notifications, etc.) are broken down into
potential tasks provided in a wenu format. Only applicable tasks should be
selected for incorporation into the CSC. Tha short discussion before each major
process step provides insight inte the intended activity. An effort was made to
place the major steps and tasks in the genaral order of performance; however, the
exact sequence of events cannot be Eufum in advance. Thus, of the major
process staps and the specific tasks are sxpectad to be perfo in parallel.

Where possible within the tables, the m’l:l‘l Tead rnrqnﬂh'ln organization 1s
iven 1n parenthezes next to the taszk. re an NRC action responsibility 1s not
ndicated, the Restart Panel will determine responsibility. tables provide

A column to mark applicability for the CSC.

B.1 INITIAL NRC RESPONSE
The facts, the causes, and their apparent impacts should be established early in
mbrmllll. This infermatfon will assist tha NRC in characterizing the

ems, the safety significance, and the regulatory issuas. Early management
appraisal of the situation fis also feportant to ensure ths proper immediate
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actions are taken. The following items should have been completed or should be
incorporated into the CSC as appropriate. Refer to Section 5.02 of this manual
chapter for additioma) information.

TASK

2. ln|'t111 notification and MRC mana nt discussion
of known facts and issues :Illg‘lnng.

b. Idlntif,r 1-?1-“ additional inspections
(1.e. AIT, 11T, or Spacial) (Region).

c. Determine need for formal regulatory response
({.e. order or CAL).

d. ldent{fy other parties involved (1.e., NRC Organizations,
other Federal agencies, industry organizations).

8.2 HOTIFICATIONS

Initial notification of the event quickly communicates NRC's understanding of the
event and 1ts immediate responss to the partiss having an interest in tha event.
Notification to regional and headguarters offices of cognizant Federal agencies

may be appropriate. As the review process continues, additional and continuing
notifications may be required.

a. Issue Daily and Directors Highlight (NRR).

b. Issue preliminary notification (Rsgion).

c Conduct Commissioner assistants’ briefing.

d. Issue Commission paper (NRR).

¢. Cognizant Federal sgencies notified (1.e., FEMA, EPA, DOJ).

. State and local officials notified (Region).

g. Congressional notification (NRR).
B.3 ESTABLISH AND ORGANIZE THE NRC REVIEW PROCESS
It will ba necessary to establish and organize the NRC restart review to ensure
the effective coordination of resources 1in evaluating the restart process.
Effactive interactions within and outside the NRC are critical to proparly
identify and resoive the pertinent {1ssues. Both regional and headquartars
offices of cognizant Federal agencies should be considered. Refer Lo Sections
6 end 7 of this manual chapter for additional information.

TASK

a. Establish the Restart Panel.

b. Assess svailable information (1.e. inspection results,

Ticenses self-assessments, industry reviews).
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c. Obtain input from involved parties both within NRC and
other Federal agencies such as FEMA, EPA, DOV,

d. Conduct Regional Administrator briefing (Regien).
e. Conduct NRR Executive Team briefing (MRR).
f. Develop the case-specific checklist (CSC).
g. Develop the Restart Action Plan.
Regional Administrater approves Restart Action Plan.

1. HNRR Associate Director and/or NRR Director approvas
Raestart Action Plan,

J. Implement Restart Action Plan.
k. Modify CAL or order As necessary.
B.4 REVIEW IMPLEMENTATION

The review can be accomplished by a varisty of methods including inspections,
testing, evaluation of Ticenses self-assessments, evaluation of Ticenses action
plans, and regulatory actions (l.e., orders, CALs). Early establishment of the
reviaw araas will assist in defining the methods to perform the review. Once the
Ticenses has deva) 1ts corrective action plan, the NRC shall review that plan
to verify its completeness and adequacy. ic will also need to determine
which corrective actions will be required to be implemented before restart and
thus bacome restert {ssues and which can ba defarred to some later date as
1ong-term corrective actions. Tha discussions and 1ssues provided in Section C
gf hlii p}-:;d'l: provide additional information to support the review activities
escr ow,

B.4.1 Root Causes and Corrective Actions
TASK
a. Evaluate findings of AIT, IIT, or special team inspectien.

b. Licensse performs root caus analysis and develops
corrsctive action plan for root causes.

€. MRC svaluates licensea's root cause determination and
corrective sction plan.

B.4.2 Assessment of Eouipment Damage

For avents where squipmant damage occurs, a tho h assessment of the extent of
damags 18 necessary. A root cause datermination will be necessary {f the damage
wag the result of en internal event. Tha need for independent NRC assezsment
ghould be conzidered. Tha licenses will need to determine corrective actions to
repair, test, inspect, and/or analyze affectsd systems and equi t. Thess
actions are required to restore or verify that the equi t will perform to
design requirements. Equi t modifications may also required to ensure
parformance to design requiresents.
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Potential offsite emergency rcﬁml i for external events such as natural
disasters, irpluﬂnnmr riots mﬂftln considered. NRR should obtain

information f Tocal
T T s N e Te soeies

about emergency raesponse capability.

TASK ’

a. Licensee assesses damage to systems and components.

b. MNRC evaluates licensee damage assessment.

€. Licensee determines corrective actions.

d. MNRC evaluates corrective actions.
8.4.3 Determine Restart Issuss and Resclution
Thtastabisteee, f he satar s St [P vt o it Lahan

those 1ssues by both the NRC and the 1icensee. This section outlines steps to
determine the restart issues and NRC's evaluation of their resolution.

TASK
&. Review/eveluste licenses genarated restart issues,

b. Independent NAC {identification of restart issues
(consider sources external to KRC and 1icenses).

e. MHRC/1icensee agrsement on restart {ssues.
d. Evaluate licensee's restart issues implementation procass.
e. Evaluate 1icensea’s implementation verification process.

B.4.4 Qbtain Commants

Since some shutdowns invelve a broad number of {ssues, solicitation of cosments
from diverse sources may be priate. The decisicn to solicit comments from
a group and the leval of participation should be made on & case-by-case basis.
Input from these groups should be factored into the restart process when they
contribute positivaly to the review. MNote: If needed, commants concerning the
adequacy of state and local -rg:mr planning and preparedness must be obtlained
from F headquarters through NRR,

TASK

a. Obtain public commants.

b. Obtain comments from State and Local Officials (Region).
¢. Obtain cosments from applicable Federal agencies.

B.4.5 Clossout Acticna

When the actions to resolve tha restart fssusz and significant concerns are
substantially complets, closeout actions are needed to verify that plannad
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inspactions and verifications are complete. The 1icensee should certify that
corrective actions required before restart are complete and that the plant is
physically ready for restart, This section provides actions associated with
completion of significant NRC reviews and preparations for restart.

TASK

A, Evaluate 1icenses’s restart readiness self-assessment
(Region).

b. HRC evaluation of applicable ftems from Section C
*ISSUES" complete.

€. Restart issuss closed.

d. Conduct NRC restart readiness team inspection (Regien)®.

e. Issue augmented restart coversge inspection pian (Region).

f. Comments from octher parties considered.

9. Determina that &1 conditions of the Order/CAL ars satisfied.

h. Re-review of Generic Restart Checklist complets.

*NOTE: The restart inspection need not be as comprehensive as an NRC Operational
Readiness Assessmant Team (ORAT) imspection. Howaver, the inspection
shall be taflored to the restart {ssues under evaluation. Tha restart
inspection should focus on an overall assessment of the licensee's
readiness to restart and should provide a basis for concluding restart
should be authorized.

B.56 RESTART AUTHORIZATION

When the restart review process has vaachad the point that ths {ssuss have baen

identified, corrected, and reviewed, a restart authorization process is begun.

At this pnint the Restart Panel sheould think broadly and ask: "Are all actiens
substantially complete? Have we overlooked any {tems?"

TASK

a. Prepare restart authorization docusent and baszis for
restart (Region).

b. KRC Rastart Panel approves Restart Authorization.

c. No restart objections from other applicable HQ offices.

d. No restart objections from appliceble Federal agencies,
Regional Administrator concurs in Rastart Authorization.

f. HNRR Associate Director and/or MRA Director concurs in
Restart Authorization (MAR

EDO concurs in Restart Authorizaticm when required.
h. Conduct ACRS briefing when requested (NRR).
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1.

k.
B.6

Conduct Commission briefing when requested (NRR).

Commission concurs In Restart Authorization when required.

Regional Administrator authorizes restart.
RESTART AUTHORIZATION MOTIFICATION

Hotify the applicable pnrtii: of the restart authorization. Notifications should

generall
of fo

stage to ensure that NRC intentions are clearly understood.

TASK

b.

o

= @a = ©»
. m  w a

C.

Commission (if the Commission did not comcur
in the Restart Authorization or as requested) (NRR).

EDO (if tha EDO did mot concur in the Restart
Authorization or as requested) (NRR).

Congressional Affairs (NRR).

ACRS (a briefing may be substituted for the writien
notification 1f the ACRS requests a briefing) (NRR).

Applicabla Federal agencies (NRR).
Public Affairs (Region).
State and local officials (Region).

Citizens or groups that expressed interest
during the restart approval process (Ragion).

International Programs for sites whose emergency
planning zones cross international boundaries (NRR).

ISSUES

{ be made using a memorandum or other format consistent with the Toval
rmality required. Communication of planned actions {s important at this

Restart review actions for specific situations may address additional 1ssues or
may omit 1ssues discussed below {if such fissues are determined not to be
applicable to tha situatiom. Tha following sections contain {tems for

consideration by tha Rastart Panel duri:! the restart review,
basad on 1ssues found during other resta
based on plant shutdowns dus to manageme

These 1tems are

reviows. The experfenca 1s primarily
nt daficiencies, hardware issuas, or a

combination., External events such as natural disasters, explosions, or riots may

require development of a unf
mark whather or not an 1tem

ASSESSMENT OF ROOT CAUSE IDENTIFICATION AND CORRECTION
the conditions requiring ths shutdown should

c.1

The root cause(s) of the svent or

applicab

q‘u set of l?lﬂfﬂ: {ssues. A column is provide. to
s ..

be identified and corrected. A rehansive 1icensss corrective action plan
should be devalopad that addresses root cause(s) and all applicable {ssues
including corrective action, 171—““1“. and verification. The licenses

should revisa 1ts corrective act

ob plan as necessary to ensure emergent {ssues

are sddressed and resolved. The Restart Pane] should ensure that emergent issues
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identified by the NRC are pmﬂg conveyed to the 1icensee for incorporation
into the 1icensee’s corrective action plan. The corrective action plan should

also include sufficient measures to prevent recurrence of E’rﬂﬂlﬂ. The NRC
shall review the Ticensee’s corrective action plan to verify 1ts completenass and
adequacy and to determine which corrective actions will be required to be
implemented before restart and which can be daferred to some later date as
long-term corrective actions.

The NRC will review the 1icensee’s corrective action activities and use the tools
available in the regulatory program to determine the acceptability of thess

actions with respect to safe operations. These tools include staff reviews; the
systematic assessment of licenses performance (SALP); {inspections, includi
special team inspections; requasts under 10 C Iu.“{f:: senfor managemen
maatings; enforcement t.ﬁl'lfll'iﬂﬂ:‘lé and & Restart Panel. The results of the
staff's reviews will be documen by safety evaluations, license amendments,
orders, confirmatory action letters, {inspection reports, Comission mesting
transcripts, and enforcement documents.

C.1.] Root Cause Assessment
1SSUES
a. Conditions requiring the shutdown are clearly understood.

b. Root causes of the conditions requiring the shutdown
are clearly understood.

c. Root causes of other significant problems are
clearly understood.

d. Effectiveness of the root cause analysis program,
C.1.2 [Damage Assessment

ISSUES

a. Damage assessment was thorough and comprehensive.

b. Corrective actions clearly restored systoms and
equipment or verified they can perform as designed.

C.1.3 Corrective Actiong
ISSUES
a. Thoroughness of the corrective action plan.

b. Completenaizs of corrective action programs
for specific root causes.

c. Contrel of corrective action item tracking.

d. Effectiva corrective actions for tha conditions
reguiring the shutdown have beea {mplemented.

a. Effective corrective actions for other significant
problems have besn implemanted.
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f. Control of long-term corrective actions.

g. Effectivenass of the corrective action verification
procass.

C.1.4 Salf-Assesspent Capability

The occurrence of an event may be indicative of potential weaknesses in the
licenses's self-assessment capability. A strong self-assessment capability
creates an environment whare problems are rndi'lg fdentified, prioritized, and
tracked. Effective corrective actions require ‘I‘ﬂ lem root causa identification,
solutions to correct the cause, and verification methods that ensure tha issue
is resolved. Senior licenses luuf-m effectivenass in ensuring effective
galf-assessmant 15 traated separataly.

ISSUES
a. Effectiveness of Quality Assurance Program.

b. Effectiveness of Industry Experience Raview Program.
c. Effectivensss of licenses’s Independent Review Groups.
d. Effectiveness of deficiency reporting systes.

g. Staff willingness to ralse concern:.

f. Effectiveness of PRA usage.

g. Effectiveness of commitment tracking program.
h. External audit (1.e. INPO) capability.
i. Quality of 10 CFR §50.72 and 50.73 reports.

c.2 ASSESSMENT OF LICENSEE MANAGEMENT EFFECTIVENESS

The NRC staff should evaluate the effectivensss of the licensea’s management in
assessing, evaluating, and r.solving the problems and the associated root causes
that resulted in the pilnt shutdown and contributing problems. The effectivensss
of 1icenses’s management in addressing the problems and root causes of the plant
shutdown should be maasured against the results achieved by the licenses. The
results should demonstrata a coordinated and integrated approach to resolving the
problems and developing corrective actions, the problems and corrective actions
should be effectively communicated to the Y4censes’s staff, and the corrective
actions should be assigned priority consistent with thair safaty significance.
Licensea’s ma nt must demonstrate an ability to recognize uf-t,; problems,
develop and implement adequate corrective actions, and verify the sffectivenass
of the corrective actions in a timely manner.

C.2.1 Management Oversight and Effectivansss
ISSUES
a. Goals/expectatiens communicated to the staff.
b. Damonstrated expectation of sdherence to procedures.
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c. Management involvement in se)f-assessment and
independent self-assessment capability.

d, Effectivensss of management review committess.

e. Mamagement's desonstrated awareness of day-to-day
ocperaticnal concarns.

f. Management's ability to {dentify and prioritize
significant issues.

g. Hana t's ability to coordinate resolution of
significant issues,

h. Management's ability to implement effective
correctiva actions.

| c.2.2 Management Suoport

ISSUES
n. Impact of any management reorganization.
b. Effective and timely resolution of employee concerns.

c. Adequate enginesring support as demonstrated by
timely resolution of 1ssues.

d. Adequate plant adainistrative proceduras.

e. Effective information exchange with other utilitfies.
f. Participation in industry groups.

g. Effectiveness of Emergency Responsa Organization.

h. Coordination with offsite smergency
planning officials.

c.3 ASSESSMENT OF PLANT AND CUAPORATE STAFF EFFECTIVENESS

The licensee staff nust be capable of recognizing and carrying out their
responsibilities to ensure public health and nfutg. The effectivensss of the
lant and corporata staff should be assessed on the basis of the rasults achiaved
y the licenzes. A proactive attitude toward nﬂr:r‘ issues should be
demonstrated in all aspects of operations. In this regard, the licenses staff
should display attentiveness to duty, fitness for duty, a disciplined approach
to activities, a sensitivity for treads im the plant, security awarsnasi, an
openness of communications, and a desire for teamwork that supports affective
relations batween different |rog- (e.9., management, oparations, health physics,
maintenance, enginaering, security, & r:untr-:tnr:j.

€.3.1 Asaessmont of Staff
ISSUES

a. Demonstrated commitment to achieving
improved performance.

0350, Appendix A A-10 Issue Date: 10/19/98




b. Demonstrated safety consciousness.

c. Understanding of management’s expectations and goals.
I.lnd:tr:unding of plant {ssues and corrective actions.
e Qualifications and training of the staff.

f. Staff's fitness for duty.

g. Attentiveness to duty.
h
i

o

Level of attention to detafl.
. Off-hour plant staffing.
J. Staff overtime usage.
k. Procedurs usage/adharence.
1. Awaraness of plant security.
m. Understanding of offsits emergency planning issues.

C.3.2 Assmasment of Corporats Suoport
ISSUES
a. Corporate staff understanding of plant {ssuess.

-

’ b. Corporata staff site specific knowledge.
c. Effectivensss of the corporate/plant intarface meetings.
d. Corporata involvement with plant activitiaes.

Effectiveness of corporata enginsering support.
§. Effectiveaness of corperate design modification process.

g. Effectiveness of licensing support.
h. Coordination with offsite emargency planning officials.

C.3.3 (Qpsrator lssuss
ISSUES

a. Licunsed operator staffing mests reaguiresents
and 1icensea goals.

b. Level of formality in the control room.
c. Effectivenass of control room simulator training.
Contrel room/plant operator awarsness of egquipment status.
e¢. Adequacy of plant cperating procedures.
Issue Date: 10/19/95 A-11 0380, Appendix A
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f. Procedure usage/adherencs,

g. Log keeping practices.
C.4  ASSESSMENT OF PHYSICAL READINESS OF THE PLANT

The physical condition of the plant s of principal importance mot only when a
shutdown 13 tha result of I_pI'yliu‘t svent or & hardwara deficliency but for ethar
reasons as well, especially following prolonged outages.

The V1icensee should identify the causes of significant tquT-nt :Fﬂh'llll and
take appropriate corrective actions taken. Operational testing should verify
that sach significant equipment problesm has been resolved. As appropriate, the
completa spectrum of preoperations] and startup testing programs may need to be
expanded to cover the more complex es of problems or the affects on plants
that have baan shut down for ext pariods.

The 1icenses must ba able to demonstrate that all needed safety equipment is
n?lrlliﬂl‘llﬂ before restart. Systems and equipment need to be available and
aligned. Surveillance tests should alsc be up to date. The maintenance backlog

should be managed at controllable levels and should be evaluated for impact on
safe operation. Maintenance personnel must also be capable of ﬂlpmd!bg ;u
ad Dy

be

equipment fallures during startup and oparatien and should not be hinder
unresolved chronic problems with equipment readiness. Procedures should
adequate and up to date. The _ﬂn:( pu&lrﬂlmn functien both onsite and
of fsite nesds to be capable of protecting public health and safety.

ISSUES

a. Operability of techaical specification systems.

b. Operability of required secondary and support systems.
Results of pre-startup testing.

o 0
. .

Adequacy of system 1ineups.
Adequacy of surveillance tests/test program.

f. Significant hardware issuss resolved (f1.e. damaged
equipment, equipment apeing, modifications).

Adegquacy of the power ascension testing program.
Effectivensss of the plant maintenance program.

1. Maintenance backlog managed and impact on
oparation assessed.

J. Adeguacy of plant housskseping and equipment storage.
C.6 ASSESSMENT OF COMPLIANCE WITH REGULATORY REQUIREMENTS
The plant and fits prospective operation must not be in conflict with a
.pmfmu regulations or requirements of any document wthnri:luﬂn:hrt {nu:i
n

as license ssendments, orders, or CAL). Restart should mot conflict with any
ongeing matter such as an Atomic Safety and Licensing Board hearing.

0350, Appendix A A=12 Issue Dater 10/19/96
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ISSUES

a.
b.
c.
d.

C.6

Applicable Ticense amendmants have been {ssued.
ApEHnb‘Il exemptions have been granted.
Applicable reliefs have been granted.

Imposed Orders have been modified or rescinded.

tunfln-tnﬁ Action Latter conditions have
been satisfied.

Significant enforcement {ssues have been rasolved.
Allegations have been appropriately addressed.
10 CFR 2.206 Patitions have been appropriately addressed.

Atomic Safety and Liceniing Board hearings
have been completed.

COORDINATION WITH INTERESTED AGENCIES AND PARTIES

Coordination with other interested agencies and parties 13 important to eniure
that concerns and requirements of se organizations are factored into the
reastart authorization.

ORGANIZATION
a. Federal Emergency Management Agency
b. Environmental Protection Agency

c. Department of Justice
d. Department of Labor
s. Appropriate State and local efficials
f. Appropriate public interest groups
g. Local news madia
END
Issue Date: 10/19/06 A-13 03150, Appendix A
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Historical Description of EFW Svstem Changes

There have been nine (9) different configurations of the Emergency Feedwater
(EFW) system since 1980 when the “A® train EFW pump was automatically loaded
to the “A” train Emergency Diesel Generator (EDG-A). The purpose of this
section is to describe: (1) each of these configurations; (2) the problems
which were addressed when changing from configuration to cnnfigurltfun: and
(3) the problems which were created by these changes. Schematic diagrams
included with this section show each of the major configurations since 1980.
These diagrams show the changes made to the EFW system, why the changes were
made, and what unresolved problems remained for each configuration.

The purpose of the following summary is to provide an overall description of
how the EFW system evolved since 1980 so that the root cause evaluation
results can be understood in the context of the history of the plant and EFW
system. The root causes associfated with human errors, inappropriate actions,
u{glnizltinnl1 failures, and programmatic deficiencies are addressed
elsewhere.

An observation which can be made from review of the varfous changes to the EFW
system since 1980, 1s that the majority (7 of 9) of the configurations
introduced one or more problems or missed an opportunity to identify and
resolve previous problems. Several attempts to improve upon a weak design
have not resolved certain long-standing issues.

CRJ 082548
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Configuration #1: Pre-1980 Desian of EFW System

The Emergency Feedwater (EFW) system was originally designed as a non-safety
system to provide secondary coolant to the Once Through Steam Generators
(0TSG) in the event that the main feedwater system (FW) became unable to
perform this function or when either steam generator had less than 18 inches
water. Two independent but interconnected trains were available, each of
which was capable of supplying emergency feedwater to either or both OTSGs.
Both EFW pﬂlgl. turbine and motor-driven, and the Condensate StﬂflEI Tank werc
dll!?nld to Sefsmic Class ] requirements. The motor-driven pump, EFP-1
received power from the "A" En?innlrtd Safeguards (ES) 4160 V bus. Upon an AC
power failure at the bus, EFP-1 would trip and could be manually loaded to the
"A" EDG after completion of the block loading sequence.

The “B” train used a steam turbine-driven EFW pump (EFP-2) with steam supplied
from either of the OTSGs.

Problem 1-1: Following TMI-2, enhanced reliability was considered necessary
for the Emergency Feedwater System. Several concerns were identified
requiring system upgrade to address weaknesses in single failures of pump
suction valve, separation of EFW from the non-safety Integrated Control
System, the need to autcmatically load EFP-1 onto the diesel generator, and
flow control valve reconfiguration.

Enhanced reliability of the ElIrY ncy Feedwater System was obtained by
automatically block loading EFP-1 to the “A” train Emergency Diesel Generator
(EDG-1A). This change was accomplished by Modification Approval Record (MAR)
79-11-82 by adding a fifth block to the EDG loading sequence.

This change introduced two problems:

Problem 2-1: Under some circumstances, the 30-minute load limit rating of
EDG-]A was exceeded with EFP-1 connected. It was assumed that EDG-A could be
operated in the overloaded condition up to the 30 minute limitation defined by
the manufacturer, and then continue operation at a decreased load associated
with the 200 or 2000 hour engine rating. An alarm was provided in the Control
Room to indicate the EDG was operating in the 30-minute rating. In addition,
an automati{c trip of EFP-] was provided at the end of the 30-minute rating.

It IJ{ not have been understood that overloading the EDG up to its 30 minute
load limit used up 1ts reserve margin such that no reserve was left for 3
operating at the 200 or 2000 hour engine ratings.

-2: As discussed above, EFP-1 could be tripped after 30 minutes,

Problem 2-2
thus relying upon EFW pump EFP-2 to 1upp1§ feedwater to the 0TSGs. The
analysis used to support the relfance on EFP-2 did not consider that a single

failure of EFP-2 or a loss of the "B" DC bus prior to the ztart of EFP-2,
along with a Loss of Offsite Power (LOOP) and Loss of Coolant Accident (LOCA)

could render the EFW system {noperable.
CR3 082549
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Configuration #3: Valve ASY-204 Installed Parallel o ASV-S (March 1988)

ASV-204 was installed parallel to ASV-5 to increase the reliability of the EFW
system to admit steam to EFP-2 !HAH 80-11-48-01 and MAR 80-11-48-02). Valve
ASV-204 was connected to the “B* train DC power supply. Although this
modification improved the relfability of EFP-2 assocfated with operation of
ASV-5, it did not resolve EDG-]A overloading (Problem 2-1), or the relfance on .
both EFW trains under some circumstances (Problem 2-2). Ko new problems were
generated by this configuration change; however, see Configuration #5 for
additional changes made to ASV-204.

- Configuration #4; EFIC Svstem Added (August 1983)

The Emergency Feedwater Initiation and Control (EFIC) system was installed
(MAR 80-10-66-1 through MAR 80-10-66-26A). This change automated many of the
control functions associated with the operation of the EFW system, removed the
manual regulating valves (FWV-161 and 162), and added individual control
/alves (EFV-55 through 58). However, it did not resolve the EDG-1A
overloading (Problem 2-1) or the reliance on both EFW trains under some
circumstances (Problem 2-2) as described in Configuration #2. Further, it
added an additional problem, described below.

-1: This modification did not address concerns identified by the
AE/NSSS vendor regarding EFW pump runout. Under some circumstances (e.g.,
when the EFIC System is actuated with the secondary side of the OTSGs at low
pressure), the flow to the OTSGs could be excessive and possibly cause
cavitation of the EFW pumps, overcooling of the OTSGs, and damage to OTSG
tubes due to excessive cross flow. [t should be understood that EFW pumps
were sized to enable certain flows at high OTSG prescures, thus creating the
problem of excessive flows at low pressures.

CR3 082550
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The EFW system was modified to power and control ASY-204 froam the "A"train of
the EFIC system instead of the *B” train (Temporary MAR TB7-10-09-01). This
was done so that EFW pump EFP-2 could be run in parallel with EFP-1 and supply
part of the fesdwater flow to the OTSGs. This was intended to reduce the load
on the “A” EDG so that its load 1imits, as described {n Problea 2-1, would not
be exceeded. This modification was implemented as an alternative to
increasing EDG capacity. This modification did not address the reliance on
both EFW trains under some circumstances as described in Problem 2-2 (1.e.,
lack of redundancy to protect against single failure). Likewise, this
modification did not address the EFW pump runout and potential excessive
feedwater flow described in Problems 4-1 (potential cavitation of EFW pumps,
overcooling of the OTSGs, and OTSG. tube cross flow damage). In addition, this
modification failed to address three other problems as described below.

-1: Depending on both trains of EFW was now hardwired into the EFW
system. Whenever the “A" train operated, the “B” train automatically operated
in parallel. The ability of EDG-1A to supply all required loads was now
dependent on the operation of the "B train pump, EFP-2.

Problem 5-2: If “B" DC bus power {s lost to flow control valves EFV-55 and 56
(EFP-2 flow control valves), feedwater flow from EFP-2 would be uncontrolled
and qui:kl{ fi11 the OTSGs. The secondary side water level would have been
1imited only by the overfill protection circuit (part of EFIC) which uses
block valves EFV-11 and EFV-32 (powered from the “A” DC train batteries) to
fsolate the “B” train of the EFW system. As water boiled off from the OTSG,
the water level would drop below the overfill reset point and the isolation
block valves would re-open, thus creating a "coarse” level controller. The
unanticipated duty cycle of repeatedly opening and closing block valves EFV-11
and EFV-32 was not evaluated. However, it 1s 1ikely that the relatively large
difference between the overfill and overfill reset setpoints for the block

.valves provided sufficient “rert time" for these block valves.

Problem 5-3: TMAR 87-10-09-01 (powering ASV-204 from the "A" train) was
designed in parallel with, and installed 4 days prior to the flow limiting MAR
(86-05-25-01) discussed in Configuration #6. TMAR 87-10-09-01 negated the
benefits of the flow limiting since flow would not be limited during loss

of "B" DC bus scenario.

CR3 082551
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configuration #6: EFIC Svstem Modified to Limit EFW Flow (December 1987)

The EFIC system was modified to include a flow limiting circuit which prevents
EFW pump runout (under most circumstances) and the associated problems as
discussed in Problem 4-1 (MAR 86-05-25-01). This modification implemented an
electrical/contro] solution.to correct the potential for excessive flow. Some
BAW plants installed mechanical flow 1imiting devices (cavitating venturis)

instead.

This modification did not fully address Problem 2-2 (single failure
vulnerability), Problem 5-1 (cross-train dependency), and Problem 5-2 (cycling
of block valves). Further, 1t did not consider all the failure modes where
EFW pump EFP-2 could run out as described below.

Problem 6-1: Not all failure modes were considered in developing this
modification to address Problem 4-1. [If the EFW pump EFP-2 was operating
(1.e., ASV-5 and/or ASV-204 was open) and power (e.g., the “B” battery) was
lost, flow control valves EFV-55 and EFV-56, would fail completely open and
allow EFP-2 to run out. Under some circumstances (e.g., when the pressure on
the secondary side of the OTSGs is low), the EFW flow rate during pump runout
could become excessive and cause the same problems described in Problem 4-]
EF¥ pump cavitation, OTSG overcooling, OTSG tube damage) and in Problem 5-2
reliance on cycling of block valves to control the water level in the OTSGs).

C H -

Since the "A" EDG did not have the capacity to support both the EFP-1 and the
Low Pressure Injection (LPI) pumps, a modification was made to drop EFP-1 from
EDG-1A and start the LPI pumps when the pressure in the Reactor Coolant System
(RCS) dropped below the LPI setpoint of 500 psi (MAR B88-05-24-01). This
scenario would occur during a postulated Loss of Offsite Power (LOOP) and a
Small Break Loss of Coolant Accident (SBLOCA).

This modification was based on the assumption that emergency feedwater would
continue to be supplied by EFP-2 after the primary side pressure dropped below
500 psi and EFP-1 was tripped. EFW flow 1s needed until the primary side
pressure drops to less than about 200 psi, at which point the LPI puuﬁs have
sufficient shutoff head to allow water to be injected directly into the
reactor coolant system for decay heat removal.

This modification did not fully address previous problems (2-1, 4-1, 5-1, 5-2,
;n? 6-1). It introduced an additional cross-train dependency as described
elow.

Problem 7-1: This modification added another element of cross train
dependency., During a SBLOCA and LOOP, EFP-1 would not be available when RCS
pressure dropped below 500 psi. Addition of feedwater under these
circumstances is dependent upon the “B” train of the EFW system assuming EDG
"A" load margin is not available to support restarting EFP-1.

CR3 082552
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Configuration #8; Addition of Auxiliary Feedwater System (AFW) (April, 1993)
An auxiliary source of secondary cooling was installed in April, 1993 (MAR B8-
07-05-01) by addition of Feedwater Pump FWP-7 with a rated capacity of 800

. The purpose of this pump and associated components was to provide an
additional, non-safety related source of secondary heat removal to the steam

enerators in emergency conditions only {f main feedwater and emergency

gllﬂiltlr are unavailable. This satisfied NRC Generic Issue 124 and Standard
Review Plan (SRP) Section 10.4.9 with respect to emergency feedwater
reliability criterion. Auxiliary Feedwater {s injected at the upper nozzles
of each steam generator (same as EFW) and i3 1ndtﬁlnd:nt13 regulated by
pneumatic control valves. Flow is displayed in the control room. FWP-7 and
its control valve may be manually operated from the control room, independent
of EFIC or any other automatic actuation.

No new problems were introduced by this modification. However, it should be

noted that previous EFW system problems (2-1, 4-1, 5-1, 5-2, 6-1, and 7-1)
were not addressed.
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Configuration #9: Disabled Automatic Opening of Valve ASV-204 (May 1996)
During an evaluation of Emergency Operating Procedures associated with the EFW
system, FPC recognized that EFW pump EFP-2 could runout {f flow control
valves EFV-55 and EFV-56 failed fully open upon loss of “B" battery power
(Problems 4-1 and 6-1) and possibly cause pump cavitation due to insufficient
NPSH. There was also a concern that ‘block valves EFV-11 and EFV-32 would
cycle excessively while controlling flow to the OTSGs. This concern was an
enhancement of the concern discussed in Problem 5-2 and was created by a 1995
calculation requiring the overfill and overfill reset setpoints to be set
closer together, thus increasing the duty cycle of the block valves.

To prevent these identified problems, automatic opening of valve ASV-204 was
disabled (MAR 96-04-12-01) so that EFP-2 would not automatically operate when
the EFIC system signaled EFP-1 to operate. Since a number of upgrades to EDG-
1A were made between 1988 and 1999 to provide additional loading margin, it
was thought that EDG-1A could handle the load. Manual operation of ASV-204
was still possible. This modiffcation to the EFW system solved several

problems, namely:

Eliminated the hardwired cross train dependencies (Problems 2-2,

and 5-1)
Prevented excessive feedwater flow due to pump runout under some

circumstances (Problems 4-1, and 6-1)
Prevented the need for cycling of block valves EFV-11 and EFV-32
under some circumstances (Problea 5-2)

This change, however, did not address all the problems associated with the EFW
system. The problems which remafned (or were re-introduced) from earlier
configurations were as follows:

Exceeded the EDG-1A load limits (Problem 2-1)
Only cne train of EFW was available at OTSG pressures below 500 psi

during LOOP and SBLOCA (Problem 7-1)
The potential single active failure which could result in
uncontrolled EFw flow remained (Problem 6-1)

In addition, this change to the EFW system created the following additional
probless:

gzghlgmri;lz This modification reduced the relfability of EFP-2 since ASV-204
was no longer automatically opened. Therefore, the probability of EFP-2 to

start when needed was reduced.

EIﬂhllﬂLﬂi2= This modification did not account for the fact that EFW may be
nesded below 500 psig durin? a LOOP when EFP-1 1is triﬂpld {:!I Canfiguration
#7). This created an unanma {:nd condition in that EFW would not pe available

for removal of decay heat below 500 psig.
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Configurotion #2 - EFP-| Auto Connected to EDG-A
- (Quly 1980)
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Historical Description of EFW System Changes
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2-2, 5-1 Problems not addressed

@' W & * ¥ Bollary 6-1 Loss of *B* DC bus not coasidered
© regarding possible EFP-2 runout,

Historical Description of EFW System Changes
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Configuration #7 - EFP-| Tripped Vhen LPI Punps Auto Stortb
(June 1990)
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maal S
E ool
F
Y [ |
&
EE A OTSG
: AV
55 ns
T &
RS ;
§-3 <. EFP-1 ® ® [}f
T aici
EEE; E AC Power DC Power Urresclved Probhlems: * B OTSG
: = iTela Powr = N
T‘:-E:f @ @) - Bettery Previous problems 2.2, 4-1, 5-1, 5-2, 6-1,
S2¢e3 7-1 not addressed
3zt O-wem @ v |
K
8522
082562

CR3
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Configuration #9 - Dischled Auto O of
- L336)

nﬂﬂhﬂm of ASY-204
Le wvend EFP-2 ruwmid el ba of bloks
s Asria]l opareilion of ASY- olil) pessible v
- VARSS -84- 12-81)

Fw-35

Fuv-34
Unresclved Problems: B OTSG

2-1, &1, 7-1 Problems not addressed
9-1 EFP-2 reliability reduaced

9-2 Unamalyzed condition created with no
EFW below 500 psig

Root Cause Report (RC96-058)

ASY-204 Modification Issues

Attachment 4
H?::nr1c11 Description of EFW System Changes

CR3 082583
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Modification Action Report (MAR)
for 1987 ASV-204 Modification
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Florida ANALYSIS / CALCULATION

= - -
S —— —— S — ———

RL1/MAR Be MAR T87-10-09-01 S OCTOBER 18, 1987

ASY-5/204 POWER SEFARATION

e _mE-=ea

ATTACHEMENT TO MODIFICATION APPROVAL RECORD

Electrically separate “olor Operated Viive ASV-204 [rom ASV:§ snc amslgn 2 new

power source for ASV-204 from the 250/125 Vée BS “A° power system. (nstall separaie
semote manual ceatral ang sutomatic EFIC Interlocks Jor ASV-204.

EA M 1

Presently, ASY-204 an¢ ASV=§ are electrically connected la parailel and powered [rom
s common 250/125 Vee ES "B’ power source, anc operate via ¢commoa manual and
suiomatie contrel Inteslocks. ASY-104 i Se.nf repowernd from o 2507128 Yde ES A’
rrwar wanres as sraviced wilh segarate sonissls In osder Lo enasie ihe Turdine Driven
EFW Pump (EFP-2) to oe operable wit® & failure of the 250/123 Yge &> ‘T power
system. With i&ls eapedllity, EPP-I will be svalladble 1o stare (he EFW llow
requirements with the motor driven EFW pump and, thus, decrease lhe load on
Frergency Dicsel Generator EDG-1A for seerarion requiring EFW colncicent with loas-
of-affsite-pomes a0¢ failure of the 'B' pawerayilem.

CR3 085375
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Slarids ANALYSIS / CALCULATION
Corperrn Crystal River Unit 3

ower

SHEET _3_OF _3 i

X1/ BAR B

KAR TE7-10-09-01 Seta OCTOBER 13, 1987

Prajget i

ASV+3/204 POWER SEPARATION

L

ATTACHMENT TO MODIFICATION SAPETY EYALUATION

ASY-) usd ASV-204 are molor operated valves having ldenticnl funciions of
supplyleg steam Lo the turbine 2rives Emeryency Feedwater Pump (EFP-2)
Since EFP-1 !5 the ES """ chazzel sump, ASY:S and 104 were electirically
conaec:ed Ia 3arallel lo a vom=an 250/125 VOC L3 "B" ¢hasrel power and
control biuree. This modifleaties eleetrically Lupic ot ASY 104 frmm ASV-
5 and resewdrs ASV-204 from 1437118 VDC ES A" channel power. Ao,
sesarats coatssl room conirols esg sejasate “AT channel EFIC iaterlocks are
veiag prividec far ASV-204. Altcmatic ventrel logie of ASV-204 Ras not
cnangec. Thesa’ore, the arabat. ity of aa occurance or the cengequences of
an accice=: or malfunction of ese:pment imporiant to salely 31 previously
evalzatez in ine FSAR is not (“creasec slace the logic of wiomatically
opening ASV-22% whencver he EFIC Syiter calls for emergercy feedwater
Ras not =een alterec. The relias:iity of EF?-2 has sctually Seen incressed
bechuse »I3h 2=ls mociflvation ¢ 15 "A" ¢r “B" Lrain power wiil zontrel ard
operate ;e 27 iNe steaw lnied ovives to EFP-1 ap oppased 13 J0th walves
pelng "B :rals sowered, FSAR Jecticns 12,4, L.2.1.6 anc 10.2.'.4 have been
reviewed,

The eleci=ical sepuration of ASV-I1C4 fram ASV-S does rol Impacs Lhe Cesifn
function ¢f either valve to supply steam to the EFP-1 luroine, Power aad
contrel for ASV-3 Is 2ot affected dy 1nis mocification ang ASV-5 retains its
sutomatic contrel logic, remote massal costrol, local manval control and
remote 1*utdewn irolation and cenirol. ASV-204 is being powered from the
recundaz: power chaanel, and will Be zroviced with Its own remote manual
coatrol 1°¢ wiis sesarste EFIC !=terlocks for avtomatic operation. The (ype
of reme’e marusl control and sutonatic operation of ASV-I04 Ls the same a8
for ASY-§. Therefore, based on 1% above, the possibility for aa accident or
malfunci'on of a ¢lfferent type (243 asy previously evalusted In ihe FSAR Is
not erested. FSAR Sections 1.2.4, 4.2.2.6, and 10.2.1.0 have Dee Jeviewed.

CR3 085377 i
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Florida

ANALYSIS/CALCULATION
® Sower Crystal River Unit 3 SHEFT 10OF 2
RO/MAR B MAR T37-10-09-01 bow OCTOBER 19, 1917
Propa ASY-5/104 POWER SLPARATION

3. Thls modifieation enables the turbine driven Emergeacy Feedwaler Pump
(which I3 the "B" channel pump) lo be eperational even If & fallure should
occur on the "B channel power system [or which shutdown operation would
Se via the "A" channel systems. With this capablility, the turbine Eriven EFW
pump Iy able io opersie and share the EFW requirements with the "A"
channel motor driven EFW pump. This will reduce the electrical load on the
"A® charael diesel generator for the condltion of an ES actustlon colneicent
with & logs-of-offs!te-power and [uilure of the "B" clannel power syilem.
Conseguently, with this modillestion the margin of salety, as defined In the
basls for any Technical Speciflestion, is not reduced. % is actually ennanced
becsuse of the Incrcased avallagllity of the turbize driven Emergency
Feedwater Pump. Techaleal Speciflcation Sections 1/0.7.1 and 3/4.5.1 Rave
been reviewed,

CR3 085378
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Crystal River
MAR TE7 —10=-09-2/

P S L CTRA TICE DAt FRCTEN gt

@E HEGULATDHYIENWHONMEHTAL REVIEW '

1. 10 CFR 3054 Reviews ;

Coes s modifNcation o decument rivision changs what is
dencnbed In any of ™he lellowing planwpregrama? If unatie 1o
datarmune, conlhcl MEponsibi person Gesigraisd below,

Cuailty Program Descrption (FSAR Secven 1.7 Y e
Contact: Direcior, Cuaiity Programs

wtensed Operutor Requalineinon Program
(FSAR Section 12234 ang Appendiz 12 O C'Yes @ Ne
Contaet Mansger, Nuclesr Oparanans Traimnng

uesingg Amu’lumrr Pun S Y TNe
Contac: Manager, Nucies Licensurg

S4'eguargs Contingency Plan =3 [T 4T
Comaer  Mue. Setunty b Specia 2+3,ect Sugesntengent

Setunty Guard Tramng ang Ouanibiestic= ™an v 3%
contact Muc. Secunty & Speciu Pragect Suzenntencan

Rusciogey Emergancy Rerponse Pun = Tu !’ Mo

Contact: Mansger, Site Nuciow Servcan
i any are ~yea™;
L ConLct LOproonate ressansidie Parsss Leatilled £50ve 18

4=grm the wvilullion ang attach The o biuvdion mull 3¢ ad- Evdivalign ,
Z7iewd By hg Diwgeln = gaC resBanLEs *OF the Sl BrEGIAm, Cimpiate Z wia

ra
8. N3C agproval mceved ‘1 Aeeded Ang irtagh, Camgiata T N

i Eavitgnmental Protection Plun Review

Coui@ Dua change MTegt thy sAwrermant a4 AsagigiogRa = oyt Tes Z/Ht
i1 “yes™, contact the Manager, Nuciaar Licannng C Campgiela ﬂ/uu

i Review lof chungs 19 Ragiosctive Weale System
(12 CFR 50342 ang Appengis 17T, 5. LILLY

Wl (hia znange 10 & ragioactive waate istem (iQuid, gaseous of
3oiic) il i a0 INCronss I radicaciive MILENM Meid abed 10 Lhe
snvirgament) S Y @Ne

It "yes”, womi Change 10 Manager, Nucla Ligansing Lo evaiuale
ihe Ie29ring rIquirTMmeniL. S Suomiiieg B/;l-'!-

IF ALL OF ABOVE ARE CHECKED O, MO FURTHER AEVIEWS AAE RECUIRED.

W 7 A e

T 1O G S S apeae—y W A
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Florida ENGINEERING INSTRUCTIONS

Power ‘ Crystal River Unit 3 Sheet 1of 11
BLAR /R Rl
: TH1-10-08-01 e
Prelott ASV-5/204 Power Sepurtion -
A

This mediflention eleetrically separates the turblne ériven emergency feedwater
pump steam Inlet Isolation valves ASY-5 and ASV-304 la that ASV-204 ls belng
powered from the 250/125 VDC ZSA power system. ASV-§ wlll ramsln powered
from the 2307125 VDC ESB pawer system. ASY-204 will become an ES channel
‘A’ valve and will have Iis ows control switeh and position indleator lights on the
FSA/EFIC section of the maia control board. The coatrel clrouilt for ASV-204
wil! also be provided with coniacts from the EFIC ‘A’ channel logie for sutomatle
operation. Auxzlliary relays =il B¢ added to the contrel circultry In order o
provice alarm logie for alarms which are common to ASV-5 and ASV-204,

This modiliestion will enable :%¢ turdlne-driven emergency leedwater pump to be
aperable In the event of falluze of the 250/125 YDC ESB power system.

ATTACHMENTS

l. Project Assignment Mems

2. . Design Data Sheets (2}

3. Design [npul Record (ya.a Zess Dura Frs ul;uﬂ"‘ )
30, Seit% Clam Cosliom Fiv. mae Eromm o oh @ trotmat SLblebl ol pogs 10000

4.  VYerifleation Report
e W G&r Dee 1.-!!"1" - fJ.yJ!f?}
5. Flre Protection Review o« b javedadd 3 hiaer.

6. Moc<ification Safety Evaluation o, +h nc-ﬁ 2«3¢F3

_.F
c;{ -i’ﬂ 1. Regulatory Environmental Review
F
L i. Drawingw
Qo
\ Sketch | = clectirical Block Diagram
Sketch 1 - Electrical Concult Layout, Intermediate Bldg. EL. 95-0
Sketeh J - Electirical Condult Layout, Intermediate Bldg, EL. 1190
P — Cim vor Date m .-IE.«-. I:L-
G 2t _cotiter | BTt iofl| Tl T T~ obeh
Ny 4] BT A ALY e fag V1114
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: ';:rl':.m. !HGIHE!IIHIGM INSTRUCTIONS
ower Crystal River Unit 3 Sheet 2of 37
AR/l o C PEre10-08-01 o waum
: Pragoty ASY-3/204 Power Separation

Sketeh 4 - Electrical Condult Layout, Complex L2 108

Sketeh § - Elsetrical Condult Layout, Contrel Complex EL. 124-0
Sketch § = Electrical Condult Layout, Control Co=plex EL. 134-0
Sketeh 7 - Electrical Interconnection Wirlng Dlagam, ASV-S

Sketeh § - Electirical Interconnection Wiring Diagram, Motor Starter for
ASY-104

Sketch 9 - Electrical nterconnection Wiring Diagmam, TB-AS-Y

Sketeh 10 - Elecirical [nterconnectlon Wirlag Disgmam, Motoer Starter for
ASY-§

Sketeh 11 = Electrical Interconnection Wiring Diagram, ASY-104

Sketch 12 - Elgctrical Interconnection Wiring D!sgram, TB-AS-01
Sketch 13 - Elecirical Arrangement, DPOP-EA

Skelch 14 - Electrical Arrangement, ACDP-54

Sketeh 15 - Electrical Arcangement, E5. Aux. Relay Rack Assy. RRIA
Sketch L6 - Elecirical Aua. Relay Rack JA Inter=al Wiring

Skalch 1T = Electricsl Aux. Relay Rack JA Intermal Wiring

Sketch 18 - Electrical Auz. Relay Rack JA Ter=izal Boarda

Sketch 19 = Electirical Aux. Relay Rack JA Ter=lnsl Boards

Sketeh 20 - Electriesl Aux. Relay Rack RRIB] Terminal Boards

Sketeh 211 - Elgctrical Mein Centrol Board Prizmasy and Secondary Auxlllary
Assembly

Sketch 12 - Escutcheon Plate Detall

Cate

E;‘E’:w& f;:ér W b/_i;;r ‘m{ﬁm'.!t?

ey 291 TRt e e, e ng 818D
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k Florida ENGINEERING INSTRUCTIONS
Power Crystal River Unk 3

Sheet Jof 17

—
MLAR /AIT B, | .

TIT-10-08-01 s 10724781

S

Propa !

ASY:5/204 Power Separation

==

Skatch 13 - Eleetirical Mala Control Board PSAJETIC Internal Wiring

Sernd WA » SICrmEwaL Miw (ontOL Brard A [ Ere 1o T8 akll ndeargy CBO w[alT]

Sketeh 24 - Electrical Maln Cozirol Boarc Primary and Secondary Aux.¢@ 4uin
Terminal Boards

%mm«m% :ﬁ;:‘r:

Sketeh 26 - Elecirical Msln Control Baore Primary and Secondary Aun. M €
Terminal Boards wufiaft?

Skeich 2T = Electrical Elementary Wiring Jisgram, ASV-204
Sketeh 28 - Electrical Elemeniary Wiring 2lagram, ASV-204
Sketeh 19 - Electrical Elementasy Wiring Dlagram, ASV-104
Sketes 30 - Electrieal Elementasy Wiring Disgram, ASY-5
Sketeh J1 - Electirical Elementary Wirlng Disgram, ASV+3
Sketch 32 - Electrical Elementary Wiriag Dlagram, ASV-§
Sketeh 33 - Electrical Elemeniary Wirlag Jlagram, ASV-§

Skeich 34 - Electrical Elementasy Wiring Diagram, EFIC Matrix "A’
Control and EFW Actuation’A’

Sketen 35 - Elecirieal Elementary Wiring Dlagram, EFIC Matriz "A’
Control and EFW Actuation A’

Sketch 38 = Electrical Elementary Wiring Dlsgram, EFIC Matriz "A’
Control and EFW Agluation’'A’

E/ Sketeh *A’' - Demolition Dwg,, Intermeciate Bldg. EL. 95-0

BiU of Material #1. Revislon 0

Analysls Calculatlons
(™ DC-5510-128.0-EE, Rav. 0

Crnapn | mpearer

A C [k

Dare (] Dune Laginearing ks
iAok /2487 | A VAT

res Il

e ﬁu;m[q LLF LT

CR3 085384
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Florida ENGINEERING INSTRUCTIONS

Power Crystal River Unit 3 Sheet 4of 17

e
AR LD B, e

T41+10-09-01 ™™ A

Pragect !

—= = = =

ASY-3/204 Power Separttion

11.

D.

E

B DC-CR3I-017T-LE, pages 1, 2, 24, 29, 31, 32, 33, 34 and 40, all Rev.
¢. DC-5510-126.1-LL, Rev. 0 _

Cable Pulllng, Termination and Test Data Sheels for the folowing elroultm
ASETY ASE J0 ASE 34 ASE 17 ASK 1
ASE 13 aen AEN O MIN ANE

ALARA Amalysls/Caleulation Sheet

REFERENCES

1. FCS-8915 cated 10/:2/87

1. Telecon D. A. Rhoads/M. U. Rahman cated 10/16/87

3. Telecon K. Shirl/l, R. Pressiey cated 10/22/47

4.  Emergency Dliesel Generator Loscing Evalustion Repers dated 10/13/07

MATERIALS

See attached Bill of Material numbder .

INSTALLATION INSTRUCTIONS

l.  Charge all time and materials to Work Request 194307 for installstion ana
to Work Request 194708 (or recioval

1. All cable pulllng, terminstion splicing, and condult i~stallation shall be In
sccordance with applicable FPC maintenance procedures

3.  Condult Installation st ASV-204. "

*s. lastall the following sluminum condults saleguards *A' Red per
Jketc” No. 1 and detalled condult routing sketlches

ASE 34 - 2° [
ASE 1) - 1*
ASE 36 - 2*

D v | Apurmgr

L L ¥

DCAR ol slintls W.DW 1ty Tl LoD

L

T Tivr 050w Ing H1214)
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Florida " ENGINEERING INSTRUCTIONS
Power Crystal River Unit 3
Sheet Jof 11
' TE7-10-09-01 - 10/2¢/17
e ASV-5/204 Power Separation
*S. Install the following slumirum condult non-saleguards 'X* White per
Sketch Nos. 2 and J and detalled condull routing sketehes
ASFi1-1"
4. Condult Installation st DFDP-BA.
*s. Install the following aluminum concull saleguards ‘A’ Red per
Sketch No. 4 ang cetalled condult routing sketehes
ASE 3417
5. Ceongult Installation at RRIA and RRSBI,
“4.  lrstall the (ollowing sluminum conduit non-saleguards 'X' Wiite per
Sketeh Ne. § snd cetalled condult rovilag skelches
ASK 10-3/4"°
€. Condult Installstion st (loor openlng §A te Maln Control Boare
Sectlon PSA. '
*g. Install the following asluminum condult saleguards 'A' Red per
Sketeh No. § and detalled condull routing skelcher.
ASE J6-2"
*Notet Detalled comdult routlng skelches to be lssued per
subsequent FCHs to this MAR.
1. Irstruetions for MOY ASY-S.
(" Determinate circult ASK1 as follows and as Indicsted on
Sketch Ne. T,
Wi W Terminal
Black (1M/100AL 13A
wWhite{2)/100ALI 13
Shield / - Floating
|
e i s =231] -7 ‘Tlm Iu
GO Bk tolied> 2907 f (Y wheto
e I M dire Miwe mes (e W1IM
CR3 085384




" Florlda ... ENGINEERING INSTRUCTIONS

“ Power c,_,;ul River Unit 3 Sheet §of 17
MAMBIRS: —— = rate10-08-01 . lh ekt
Prejec ASV-8/204 Power Separation

b. Retag wirs In ASY-S as [ollows:

CKT ¥Wire Coloe/Wire Mark To Wire Myck
EFK42 Red (3)/100 ALl 100 AL2
Green (4100 AL 100 ALL

e. Pull esble out of condult ASK1-3/4" to cable tray #302. Pull cable
back (east) !n tray 0302 to condult ASEJE-2" and coll Ia tray to be

re=routed (a L/l Step B.

8. Pull the followlng cables as Indicsted on the 37plicable cable pulllag daia
sheeim

ASK 1  (Pulled Sack in Tray J07)
ASE N4
ASE 2§
ASF 12
ASE N
ASE 11
ASE 1]
ASK 1%
ASK 10

5.  Wirlng Instructions for Motor Starter for MOV ASV-5, Sketeh No. 10t
a. Open breaker 130 In ACDP-12
b  Pull fuse ¢} In DPDP-1B
e. Pull fuse ¢4 (n DPDP-1B

d. Determinate the following clreults (eireuits to be deletedn

Clrsult No,  Wire Coloe/Wire Mary  Terminal Numbst

ASF 1 Blsek (1)/18 L1
White (3)737 b |

O apen | gt Cawa vorifei Dam [rgirruring g Oute
Pt _sotictsn | L 1o/ Ny,
| ) AtTII Y, RIDP:Nus (ng 113370

ign .9
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}‘:ﬂ:‘: ENGIN EEl!hiG INSTRUCTIONS
Carpian .-‘_r.,.. i Cysal River Unit 3 Shest Jat gy
WAk,
MAR /AL e : = T
TIT-16-08-01 10/24/37
Pryras ASY-5/204 Power Separation
Cireuit No,  Wire Color/Wire Mark Teeminal Number
ASE 17 Black (1)1 (P) 1L1
White (2)/6 (N) 1L2
Red (37 cl
10. Wiring Instructions for Terminal Box AS-01, Sketeh No. 12,
o Determinate the foliowing cireult (clrcult to de deleted):
Clreylt No, Wire Color/Wire Mark Lezminel Nymber
ASE J0 Black (1)/Spare .-
White (2)/Sgare s
Ned ()2 TOD-3
Creen (4)/7 TBB-|
Orange (5)/15 <BE-§
Blue (EV/12 TBB-10
While/Black (7)/20 TBR-1}
Red/Black (3)/11 TBB-112
Green/Black (9)/16 TBA-?

ll.  Wlring Instruetions for meter starter for MOV ASV-204, Skeich No. B.

& Determinate the following clreults (clreults to be deletedh

Clreeyit No, Wire Coloe/Wirg Mark Iermingl Nymper
ASF 31 Black (1)/26 Lt
White (2)/11 3Lz
Red (3)/- —
ASE 27 Black (1/1(P) 1Ll
White (2)/6 (N) 1L?
Red (3)/7 L1
ASE 28 Plack (1)/38 c2
White (2)/8 L1
Red (3)/50 C4

Remove reslstors R1, R2, and R3] and save o be reused later this
MAR.

Crvagm | Pgerares

e A}

7

MW /gty (R e oy ok

T Abe, et Lag 911040
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Hnﬂdns rs ENGINEERING IHS’T‘RUCTIOHS

Crystal River Unit 3 Sheet gof 11
m— = RN
T81-10-09-01 102117
Project 1 ASV-0/204 Power Separetion

¢e. Terminste the following cadblesm

Clegult Ng,  Mire Color/Wire Mark  Teeminal Number

ASF 32 Black (1)/11 Ll
White (3)/12 L1
"ASE 24 Black (1)/1 (P) iL1
White (3)/ 2 (N) IL2
*ASE 15 Black (1)/3 L1
White (2)/9 L2
ASE 13 Black (1)/3 4 4
White (2)/9 L2
Red (3M/12 c1
Green (4)/14 c4
Orange (5)/Spare ea

* Tape end of cables saleguard 'A’ Red.

€. Tape the end of the cable ASE 31 safeguard "A"™ Red and revise wire
marks us {ollows:

Erom Wirs Mark To Wirs Mark
24 5
15 g
13 3
33 4
8 1

1. Wliring Instructions for terminal Box AS-9, Sketch Neo. J.

&= Determinate the following clrevits

Clesyls X3 Wire Color/Wlre Mysk Termingl Number
ASE 19 Black (1)/1 TBA-1
White (2)/Spare -—
Red (3)/15 TBA-3

%EM /q/—rp/?? W f-’/;a./ﬂ #‘}:lﬂ" F:

Bew I § o hl“ o |y l'l:l‘l

CR3 0853889
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Fl;lﬂidl ENGINEERING INSTRUCTIONS
Jrower Crystal River Unit 3 Sheet 3 of 17
MAR /AT B, . === = S
T87-10-08-01 e 18/34/11
. — T ———
proeas ASV-8/204 Power Separation
Clreuit Mo, Wire Color/Wire Mark Termingl Number
ASE 29 (cont) GCreen (4)/30 TBA-S
Orange (5)/118 TBA~4
Blue (§)/20 THA-§
White/Black (7)/22 TBA~4
Red/Black (B)/12 TBA-8
Creen/Black (3)/34 TBA-T
(This ckt. to be reterminatec later this MAR)
ASL 28 Disck (1)/30 TBA-8
wWhnite (2)/8 TBA-1
. Red (3)/50 TBA-S
I (This ekt to be deletec)
ASE 30 Blaek (1. Spare —
. White (2)/Spare ——
. Red (/8 TBA-L
Creen (4)/7 . TBA-2
I Orange (5)/1§ TBA-)
Blue (8)/18 TBA-4
wWhnite/Black (TV10 TBA-S
Red/black (B)/22 TEA-S
l Green/Black (9)/34 TBA-T
(Thils ekt 1o be deleled)
l EFK 42 Red (3)/100ALL TEB-§
Creen (4)/100AL TEBB-4
l (Wires to be re-terminated later 12 MAR)
EFKk 43 Red (AV100ALL TEB-§
l (Wire to be reterminated later this MAR)
Corvagn Lrogerarer ¥ ing: Cure mlm ]‘j‘
| (S22t wheso | BDH Y wisde ?
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' Florida

[ B

Erom Termingl @  IoTermizal

TBA-2 THA-
Terminate circults as follows:
Clecyls Mo, W W Termipal Number
ASE 1% Black (1)/1 TBA-L
(Was White (1)/Spare e
determinaled Red (313 TEA-6
enriler Creen (4)/14 TBA-T
this MAR.) Crange ($)/14 TEB-10
Blue (8)/17 TBB-11
wWhnite/Black (T)/11 TER-112
Red/Black (1)/12 TBA-S
Creen/Bilack (9)/11 TBA-4

(Tape end of cable saleguard ‘A’ Red)

T ep—

gy JA

KNG Rbencl- (82007

e

J-I'ri Ff 7

his ENGINEERING INSTRUCTICNS
-t '“1"
e ——re K e e 1
w iR T7-10-00-01 ' 182407
Fropea s ' ASV-B/204 Power Separstion
b [nstall Zener Diodes as follown
Exm Terminal Ia Termizal
ZD-1 TEA-S TBA-12
ZD-1 TEA-D TEA-1Q
ZD-3 TBA-1 TBA-11
e. Install reslstors as follows (Previously semoved from metor starter for
ASV-204)
Esom Terminal To Termizal
Rl ThA-10 THB-10
R2 TBA-11 TEA-1|
R1 TBA-12 TBB-11
C  Install 714, AWC 55 Red jumper wire o3 [ollows:

bt =y FAFRLY

CR3J 0853091




Florid. ENGINEERING INSTRUCTIONS
.Pawer Crystal River Unit 3
Corparyeon Sheet Jlef 11
= s m . —
BAAR 7 KU e T E — T = = i
e “T"IHHI l-n' "ﬂlf“ ‘_
t -—
: ASY-8/204 Power Separstion
Cirgult No, ¥irx Color/Wire Mark Terminal Nymber
ASE 23 Black (11/3 TBA-]
Whize (21/9 TBA-2
Red (3)/12 TEA-S
Creen [I)/14 TBA-T
Orange (5)/Spare -
ASE 3§ Black (13 TBA-|
White (23 TBA-1
Rec (V13 TBA-E
Green (4)/10 TBA-]
Orarnge (5118 TBA-10
Slue (6)/13 TBA-1I
White/Black (7)/20 TEA-12
Rec/Black (8)/Spare el
Creen/Black (9)/Spare wes
ASE 11 Black (1)/3 TBA-1
wWhise (2)/11 TBA-4
Rec (IM/13 TBA-6
Creea (410 TBA-]
Qerange (3)/Spare o
EFK 41 Rec (2)/100 AL2 TEB-4
EFK 42 Rec (3)/100 ALZ TAE-s
Creen (4)/100 ALI TEB-§
ASK | Black (11/100 AL TEBE-4
Whize (3)/100 ALL TBE-§
Shigicfess Float
S e, [ g Dave mlm\n -
! . / b_ l:ll,.. ,ﬁ
Lee JAd Y 13vr BRI, b Ing $°1140

CR3 085382




: t.agx 01
Florida ENGINEERING “INSTRUCTIONS
Pl v Crystal River Unit 3, Sheet J10f 17
AR/ ELI Na -
i TiT-10-08-01 10724/87 |
wpat ASY-5/2%4 Power Seperation -
Wirleg Instructions MOV ASY-104, Sketch Neo. 11.
t.  Retag the followlng wire marks as follows
Irom Wirs Mark To Wirs Mack

3 4 (2 plages)
14 |
13 g
=3 b |
pt | T
16 11 (2 places)
n 12 (2 places)
0 14
7 3 (2 places)
20 17
21 11
15 13
18 15 ;
100 ALl 100 AL2 |-

5.  Tape the ends of cables ASE 29 ane ASE 13 safeguard 'A’ Red.
wiring Instructions for DPDP-UA, Skeich No. 13.

& Termicate the followlng clrevits as follows:

Cleeyls No, Wire Color/Wire Mark Euse Terminal

ASE 33 Black (1)/8 (FN) 15~(PN)
White (2)/% (N) 15-(N]

{Tape ends of cable saleguard “A" red)

ASE 14 Black (1)/1 (P) 17<P)
White (3)/2 (N) 174N)

(Tape ends of cable safeguard ‘A" Red)

D v | At

tes 1Al

VARZE AL lo

= 1] ¥ 1 Save

pfisvr BIBP e [ng VU1I6D

CR3 085303
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L ENGINEERING INSTRUCTIONS
ower Crystal River Unit 3 Sheet 13 0f 37
T37-10-0%-01 10/20/31
s ASY-3/204 Power Separation )

15. Wiring Instructions for ACDP-34, Skelch No. I4:
& Terminate the following elrcult as follows:

Clreult No, Mire Color/Wire Mark Sreaker
ASF 32 Black (1)/31 ¢
White (3412 L]

‘6. Wiring Instructions for Relay Rack RRIA, Sketeh Nos. 15, 16, 17, 18, 18,
i KCe g csa <hie?
NOTL: Reference MAR THT-10-p€-01 which removes relays from ihe
spaces where reloys are belng sdded via this MAR,

& Install relays TMA anc TME w Indicated or Sketch 18,

Install #14 AWGC SIS Red wires as follown

From To

AR-1-Skelech 17 TYA=1-3hetch 1§
BA-1-Skefeh 17 TMB-]-Sketen 1§
BA-2-Skeleh IT THB-1-5kateh L6
AR-3-Sketlch IT TBl4=21-Sketch 10
AR=-4=-Skelch 17 TBld4-37-Sketch 1]
TMA=-2-Sketeh 14 TMB-1-Skatch 16
P
e. Convent nntut“#ﬂ from M.O. to N.C.

e Install #14 AWG 515 Gray wires as fallown
—rtam __ To

THA-I-Sketch 1§
THA-4-Skaleh 16
TMB-)-Skelch 16
TMB-4-Sketch 14

TB1)-13-Suetch 19
TB13-13-Sketch 19
TB1J-10-Sketch 19
TALI-1)-Sketch 19

PR i 7 A A

L T P [ng 471080

CR3 085304
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¥ Plorida

" ENGINEERING INSTRUCTIONS

r.r :m Unit i
"52..'2 | River 3 Sheet 14of 17
m:m-l: f - ; Dem
T TiT-10-08-01 10734787
P! ASV-§/204 Power Separation
e Termlnate clrouits as follown
Clreyit No, Wirs Color/Wire Mark Termiral Nymber
ASK 23 Black (1)/1T06AL3 TB13-10-Sketch 19
wWhite (2)/1T00ALA TB1)-11-S=eteh 19
Shiele) = Flost
ASK 30 Black {1)/100K TB13-12-Sketch 19
White (2)/100AL TB13-11+Sauetch 19
Shielg/ -- Float
ASE 17 Black (1)/1 TBId-18-Sukeleh 18
o White (2)/11 TBI4-22-S«etch 18
Red (3)/13 TB14-70-5ceten 112
Green (4)/10 TH14-21-Scetch 18

Orange (5)/5pare

17. Wiring lastructions for RRSBI, Sketch No. 20.

[N

Terminate cirevit ASK 10 as follows:

Mire Coloe/Wire Mark Terminal Number
Black (1)/100K T813-17
White (2)/100 AL! TB12-28
Shield/=== Flost

18. [Installation lnstructions for MCB Sectlon HHI‘.?%nnm Neos. 11 and 11.
l L

L1 1 7 & iy (GO

NOTE: Reference MAR T#7-10-04-01 which ramoves exszlag 'AD' push

Bl flahs ayav AD" asd veo v blok
\1'51 Hm-T:III.H M1,.and.TM] mdm—mlln-ﬂ-n-tm[
Platd<” ﬂ .f‘;-l'tf 2wl "’I-"\ l.q[ .f.r "’i'ﬁ flf I*’; {,L
Fabricate uwuhm plate per Sketch No. 311.

Install escuteheon plate and penel [tems TX1, TMZ, TX1, and TM4 per
Bnwiuh Mus T1.

Engrave and Install nameplate per Scetoh Nos. 11 E“" 1%

ses  tUI

M#’ﬂ ;f“ l fr/;Z!: MFEFJ»T?

CR3 085385
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;%T::H: EHGIHEEIIH;G IHSTRUCFQHS
er r
Cormenen, Cryvtal River Unit 3  Shest st 1y
-J i
AR REIMG, i
. T31-10-09-01 ,
e ASY-5/104 Power Separutlen™ = : = ' _,}
e e '
TIssealr f';mm—mﬂqﬂ i\n“"ll
e Hort, u ";"
Ca’
wh ol 19.  Wiring Instructions for MCB Sectlon PSAEFIC, Sketeh Nes. 23, H# )’
*'Gj and 6. 1) HI"'
# i Ie
e [ B Install 918 AWGS S red wirlng a3 {3 3w Al
ithase 2
from s |
TMI1=1-Skezeh 23 TBES=14-Feeten 14
TM1-2-8Skeieh 13 TONE-1-fcaten 14
TMI1-2-Sketen 23 TM2-2-%.¢2ch 23
TM1-%-Skeich 23 TMI-2:5eteh 12
TM2-1-5keteh 23 TBS§-27-Sxelen 14
TMI-1-Sketeh 23 TB39-24 -fueten 14
B.  lratall #14 AWG 515 red wiriag as fo..;wu
from 22
TM4=3-Sketen 23 TBIGE-2-%«etech 24
TM4-3-Sketeh 23 THA-T-S«eleh 1]
TM4=4-Sketey 23 TESS-15-Sceten 24
TM4-0-5keten 1) TBS9-}-%curtch 24
€.  Remove ¥l4{ AWGC SIS green wire a3 ‘2 lowss
J#C'{‘ T From et 1R
ah
li'l? AZ4=]]-Sketch 26 TBAG-1-$cetch 20
1‘;1 AE4-9-Sketen 2 T3 TB40-1-5«eatch 24
l‘ AE4-10-Sueteh 79 23a TBA0-1-5caten 26
(nstall 914 AWGC SIS gray wire a3 foLzwy
From =y
TB40-5-5ketch 26 TM4-1+Scetch 23 "'f""'?
TM4-2-5ketch 23 Au-u-nmn.ﬂuh
Dwiign | mpayy Oty ¥ ] Cate 'E.— J':{;
Qg. Bt telrshs 11/3/8 lof¥a3)
Nes 291} a0 lhr g (ag 11100
CR3 085388
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P ENGINEERING INSTRUCTIONS
e ‘ Crystal River Unit 3 venlSAwlZ

7 87-0-01-0 |_ W)es/e7

Progect

hsy-S/204 Puer scrAraTion

18, €.

3

SCITen 1. WOXATE Avd Puker ret>

.

DETLLMMATE, THE B TENCOAED WANG [RON Devices
Adt, -""":‘:Q,Aﬁ AN 43 AM, [EaE THEIC DLUcas Puckasy
FhRuw THE A CovTRee bLwaRD, RerAin THEA Fol Reiniaii-
ATiond I~ STEP 15 K. .

FAGZICATE A Covéz PLATEL Foma THE APFECTED Aldca ouT
oF wID GAGE SvEce BATE . THE PATE Sefae 82

3.6 00 W AN <v7 3.5§c01 .~ =DE.

-2.L Beas)d nEL ;'_41

LocATE THE fudTe ov THL AW C6-
i;a PEvicrs AL, Aa.2 AT,

2Q,A% AN A~ Am PR scurem 2}, L S TR FeR A4SV ¥

Suace BL VERTICALLY ALIGNED W TR THE S TEH QA

ASY . 204 "'f",H'_. EFice <H G To LEFO-2 =TART Lo(\& L™=
SwawL GBE VERTcAw ALGAED ~5 THE SiMiAR Liun™s
AGNE Fola CHAanwvil A. lBarlerTil LoeATrans Sheaaus)

e APPROW imATELt A SHEN,

THE PLLPAREN CelCR PLATE A® A TEMPATL,

Uswveg
DL [T s ¥ “HE AN CoanTRUL OmAarz0 +=

cuT oft
MmATC el
PainT THE coveL PLATL T MA
sge Tie PAwT SPELIFICATION (& MAR

STALL TIHE CovER PUTE ow THE PANEL USINA
INSTAMETION S Foan D W “HL NOTES or DRAIAN4
C-201-32 Rev L.

THE MAin CouTloL Bo4 1))
go -0 §-10-1/

et

AN,

K. Twoihte DEVICRS AEl A2 2, 323, AQ AP AN AND

A AND RETERMWATC TwE WiidG PERZ ScercH 234

s B S Srg——

¥ Hl\‘n - — b 0
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ENGINEERING INSTRUCTIONS
Crystal River Unit 3

Sheet g of 17
Davs
[P Ti7-10-09-01 10734787
pome ASY-5/204 Power Separstion
¢. Terminate ¢lreuit ASE 34 as follows:

Cleeylt No.  MWire Colop/Wire Mazk Teczinal Nymber

ASE 36 Bleck (1)/8 TB3§-1-Sketch 24
White (2)/9 TBSE-1-Sketch 24
Reg (31/12 TBES-0-Sketeh 14
Creen (4)/10 TRSS-15-5Skelch 24
Orange (5116 TES)-16-Skateh 24
Blue (§)/12 TBS9-26-Sketch 24
While/Black (7)/20 TBS3-27-Sketch 24
Red/Black (B)/ -- Spare
Creer/Black (3)/ -- Spare

20. Dezolition of cable and concuit for ASY-§ are ASY-104

5. Remove the following cables per Efl Sketeh A snd thelr respective
cable pulllng €ata sherts.

ASE 0
ASE 28
ASF 31
ASE 37

5. Remove the following condults per /] Sketeh A

ASK 1-1/2°
ASE 18-3/4%
ASE 17-1"
ASF 11-1"
ASE 30~} 1/1*

€. Plug all holes In moter starter ASY-204, Terminal Box AS-1, Terminal
Box AS-9, motor starter ASY-§ and MOV ASV-§.
N1, BEMOML (ADTAUCTING Fol Ty TEAMMALY MéL 7D
GE (S5uBd Wnbe Tl Mag 15 ;93w ED Faol Tré Pl —
MENT SOLuTiw TD e DiCafe AleOUM. (D wlieln]

) lh!.:f'yf_}d AL

T T i [ ZT st D & B

s Il BT I er  BLMP Nt ing WIIED

CR3 085358




Florida ENGINEERING INSTRUCTIONS

o Crystal River Unit 3 Sheet J70f 11
= h —— ———
, T87-10-08-01 I e 10734737
s ASY-5/204 Power Separation
F. EXAMINATION

Visually lnspect component Installations and wirlag terminations to amsure proper
Installation and terminatlon In sccordance with the MAR sketches and
malntezsnce procedures.

C. TESTING

Upon completion of this mocification. =otor opersied valves ASY-204 and ASY-§
shall be functionally tested 10 assure proper valve operailon, and all Umit switeh
functions {Lv., indlestor lights. alarms [nteriocks) shall be monliored to assure
that the valve contrel logle Ras not been altered by Lhis modifleation. Afller
inataliation, all wirlng shall be tested for continully and lasulation integrity, as
applicatle, in accordance with FPC standard procecures,

M.  |N-SERVICE INSPECTION

Mot applicable.

{
1

T KW ket Dng THIIMD

*
-
-

CR3 085389
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DESIGN DATA SHEET
Crystal River Unlt 3

SHELT 1 0F 3
Al W e &
T87-10-09-01 ‘oo i, 1987]
_— ASV-3/204 POVIR SLPARATION I

m .
L& C
2.3 2
b & C
4. £ 2
$ £ L
& £ C
. I
& £ O

5.
N
T

12, & £
. E =
w. £ C
15. £ C
8. &8 C
1. C =
8. 8 O
19. & C
. £ <
. C

SAFETY CATERIA: & Safety Usting Rev, 23 Dated _I=17-47 Page =18
SAFETYRELATED: Z Ys [C™No

= Safety Classiliestion Review Form (altach c2py)

APPLICABLE DESIGN INPUT REQUIREMENTS

Basie Functlons of esch structure, system and component,

Performance requirements such as casacity, rating, aystem outaut.

Cocdes, stancures, and nigulatery recuiremants Inciuging the aszllcasie lssve ancior
12canga

Cesign congutions such as pressurs, lemparature, lyig amisiey and vollage,

L2aSs 1ueh 39 smic. wing, thermal ang eynamic, i

Envircamental sACIbONS dNNICiZateC Cunng 3I07AQN, C2=airuclion and operatian sueh 4
Sressuse, lemperaivre, PumiCily. SOMCLvaneEs, Bl Ries dlion, wing Sirecticn, Aycles
ASIALOA, glectremagnenic TAINEA JIAS Curation of e 22 sure. 10CFRSD.49 3pplicasiily —
For elecinca euidment gnly, re'erence ascve Sately | 1UAG DAGE OF ALLACH copy of
Eavironmeta Quanhication Rec.irerments form,

Interface recuiraments inciucing celinilion of the Iung: 32481 ang pnysical inlertaces
inveiving siructures, syslems ang comzcnents.

Matenal recuwrements InClucing SuCh 1lems a3 comaais iy, siectneal insulation HHH LT
groteclive coating and cofrcaion resistince,

Mechanical requirernanta such a8 vibralion, stresa, shozs and reacilon lorces.,

Stryctural reCuitemenis covanng Such dems 4y ecuiz=e1 loundations ang 3ige sussens.
Hyaravlic requirements sueh a3 Suma ret petitlve suct 2 heacs (NPSH), allowasie
Frestuie araps, ang ulowasia Nurd veladilies. .

Chemistry reguiremants suen a3 arovinigns lor samaurg and Umitations o water
chemistry,

Electrical requirements such as source of Zowar, vCIlACE. racewidy reguirements, siecincal
ingulation and metcr reguiremaencs.

Liyeut and amangemant recuirements, 10 incluce poteniy agverse allects ol non-
setsmucally qualilieg masonry wails, :
Coerational requiremants unger vanous congilions sucs 43 plant startup, nemal plant
cperation, planl shulgown, slant emergency caeration, szeclal or lnlreguent operation, and
sysiem aonormal of gmergency coeraton,

Instrumentation and cantrol reguiremaents including incizating instruments, controls and
alarms required lor operation, lesting, and maintensnce, Olhar reguiremants such as ths
trge ol ingtrumant, instajied spares, range of messurement, and location ol Indication
shoule also be Ingluded,

Access ang saministrative control requiremants for plant secunty,

Recuncancy, ghvanity and Jeparation regquirements of sirveiures, syslams and components.
Failure alfects requiremaents o! structures. 3ystems ang components, includlng a cehmition
cl thass events and accidents which Lhey musl Be desig e lo wilhsland,

Test reguiremaenis inciuding wn-plant tesil 4ng (he concihgns under which Ihay =il ba
pertormaed, ’
Accesubilily, mantgnance, repair ang ingerice inspectizn requirements lor the stant
inciveing the congitions ynger whuch these will be Jergrmed,

U -

LI 1 b

A e e R B LR mew (ep——, F

YRRy =P P A
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DESIGN DATA SHEET
+ Crystal River Unit 3

S r— iy s

= L =43 onjMAlly Srocured 3AE wnstalies in an WASISiled alate 472 'Or whuEh s2are
oans we dlocxeg: o,

- I8 beng 3rocured as & pan af this mogilication NS will e Moz:tiec aftar reenpt: or,

- I3 currently in inventery (FIMIS) in a3 yamsgilies state ane will ¢ mociliea pnor 1o
ingtallaticn gngior reslochung

. will Do 2zmpletely or partiaily regidsec 3y an iten ol gillerent cenign or matenals,

I “Yes™ to any of the €nlena, larward a complateg coay of he Design Cata Shel, Design
Insut Aecore, Eagineenng lnstructions, PR/BOM/mater & Spacilicatiors (a3 aaplicasle) ang
oinar aoplicas's suppening cocumantation [Instruction Manualy, Vencor Orawings, FPC
Drewings, Sketznes, Figures, ste.) 10 Sile Nuclear Procaremaent Enginetring

The modilication sdds or falocates gonirol room wguicment enialing sserator Interface that
fecuires Numan Faciors gesign review per the chtena 11ated in NUREGQTOQ

(Ret: FPC Saecilication SP-3145)

1
wooa

CR3 085402

- SHEET 2 0F 2
il el
T87-10-09-01 | '6rosx 14, 1987 |
fw e - [ L Li ™
ASV=3/3% POVIR SSITARATION [ ]
— ——— S—
™ == APPLICABLE CESIGN INPUT REQUIREMENTS: (Continueq)
2 3 T Personnel fecuiremaents and limitations Ingiycing the cualifeation ang Aumbaer of partonnel
dvailadle lor slant operation, maintenancy, lesting 1a< Inspection ane parmissible
parsonnel raciation ezposyres for specified Lreas ang congitions. (ALARA)
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Cryval River Unit 3 7 -
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ED/7MAS Ba. MAR TI7-10-08-01 I‘l"l CCTOBRER 14, 1117

Prajes : ASY-5/204 POWER SEPARATION

ATTACEMENT TO “SAYETY CLASKYICATION RXVIEW®
FOR YALYTI MOTOR OPERATOR ARY-IM

Safety Listing Revislon 24, Page 1=15 llsts valve ciotor operator ASV-204 as
Sefety Channel B. The =oc<ification of MAR TE7-10-09-01 wlll chazge the
motor and control power o ASV-104 [ro= I3 "B" 250/12§ VOC te £5 "A"
250/125 YDC. Cossequently, the channel cesignation for ASY-204 on Page 1-
15 of the Salety Listiag must be changed fro= “B" 1o "A".
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FIRE PROTECTION REVIEW
Crystal River Unlt 3

e
by

KAR T87=10-09-01 BLx 218, 1927
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Mt
ASV=-3/204 POVIR STPARATION AS

(
R
ti

Does the designvdesign change Involve the modification, addition, removal, or relocalion of
any of the lollowing? I yes, explain in space provides,
L Combustidies (oll, hydraviic lluid, grease, wood-based materals, cloth, charcoal, PVC,
cable Insulation, carpet, elc)
See Attached Shaet

B. Availadle Plre Protection (deieciors, lire axtinguishars, hose stations, sprinkigrs, halon
system, CO3z system, etc.)

c. Eaulpmenl, componants, or cadles INAl would ntariere wilh e coeralion of gxisling
fire defeciion, emergency lighiing, or other lire protection leatures.

€. Panalralions, n-ln-l;{ui-on saals, or congull seals. (11 yes, update Penatralion Seals List
! applicabie)
Sec Atrachud Shawt

e. Space Separalors (walls, cellings, lioors, doors, curbs, dampers. ¢ic.)

I.  Fireprooling, ezposure lire prelection, cable lray covershwrapping, condull wrapping. ele.
Sew Attached Sheet

Wit tis design/design change reguire a revision to the Flre Hazargs Ansiysis? Relersnce
ECG<, SecL V.C.

Does (his design/design change deviaie lrom sny spplicable NFPA Fire Code requirement In
salety-relaied or sale shutdown areawrone? |l yes, explsin below ang obtaln Fire Proteciion
Engineer review and concurrence.
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Florida
ANALYSIS /CALCULATION :
Dower _ Crystal River Unit 3 SHEET 1 OF 1
i MAR T87-10-09-01 o OCTOBER 18, 1987
Projest : ASV-8/204 POWER SEPARATION

ATTACHMENT TO FIRE PROTECTION REVIEW

Uem 1.8,

Thls modification lavolves the Installation of an approximatle total of 3,200 feet of
various power, control and lnsirumentation cable. Mos: of this cable is *cuted eliher In
condult or fire protected cable tray snd. thus, oes not conlribute lo tn¢ combusiitle
losd In the respective flre aress. The only fire areas wrhere some of the adove cadle is
routed In open cadle trays are the Cable Spreading Room and the Relay Room. In the
Cable Spreacing Room, most of the cable tray route Is 2 tray less than §0% full. Since
the Flre Hezasd Analysis Is based on trays 50% (llled, the sdditiens, zadles o not
affect the overall combustible losd in this area. The cables In the Relay Room are
very shart #uns where as they penetrale he ceiling ané ¢rop Into \he re.ay racks. The
cables consls: of & $/C 014 control cable and two 2/C ¢16 Instrumen: cables. The
amounl of co=bustisle load contribuled by these cables is considered [ nillcant.

plem 1.d,

This modification requires & conduit penetraiion through the Intermeciate Builaing EL-
119 (loor, waich reguires rescaling to the equivalent rating of the flosr. Cables will
peneirale through existing sealed penctrations in the following flre Barsiers:

Intermedinte Bullding Floor EL-11%

Contrel Complex West Wall On EL-134
Contrel Complex Floors EL-134 And 145

Upon completion of cable Installation, these peneirstions shall be reseslec lo ihe
equivalent [ire rating of the respective [ire Darriers.

em LL

Flre protectec cable irays that need 10 De cpened to sccommadsle atle installation
shall be resesled 1o the required (lre rating of the respective trays.

|
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MODIFICATION SAFLTY EYALUATION

i ; Sheet 1 Of 3
- MARNQ.TBT. 10.09 .01
r
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f w salety od bn U Frrad Salety Asalpsly
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Eeclung
See Artsched Sheet

L hhnﬂnnlru%a%rhnummmw
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e Attached Shest
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REDUCED —_— MO X

7T YL
brciuse
See Attached Shaet
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erias ANALYSIS / CALCULATION
Corpor o Crystal River Unit 3

SHEET _3__OF _3

MAK TET-10-0¥=Vl i N Y R L R Ll

ASY-5/204 POWER SEPARATION

I.

ATTACHMENT TO MODIFICATION BATETY EYALUATION

ASV-S and ASV-204 are motor operated valves having identicsl functlons of
supplylng steam 1o Lhe lurdine ériven Emergercy Feedwater Pump (EFP-1).
Since EFP-2 Is the ES "B" channel pump, ASY-5 and 104 were electrically
connecled In parallel to a common 250/125 VOC ES *4* channel power and
control source. This moc!f'catlon elcctrically separates ASV-204 from ASY-
$ and repowers ASY-204 from 250/133 VDC ES "A° channel power. Also,
separate conirol room conirols and separsle *A" chanzel EFIC Interlocks are
being provided for ASV-204. Automatie control logie of ASY-204 has not
changed. Therefore, the probadility of an cecurance or lhe consequences of
an secldent or malfunctica of equipment important to salely as areviously
evalusted In the FSAR !5 not Incressed since ihe logle of sutomatleally
opening ASY-204 wheneves the EFIC System calls for emergency (eedwaler
has nol been altered. The reliability of EFP-1 has sctuslly been lncreased
becsuse with this modification either "A" or "B” traln power wlll control and
operste one of the steam lnlet valves 1o EFP-I 2s cpposed to both valves
belng “B” traln powgred. FSAR Sectlons 1.2.4, §.2.2.8 and 10.2.1.6 have Deen
[

reviewed.

The slectrical separation of ASV-204 from ASY-§ coes nol Impact the Cesign
function of elther valve 10 scpply steam to the EFP-1 turbine. Power and
control for ASY-$ Is not sffected by this modification and ASY+5 retalns Its
sutomatie contrel logie, remote manual control, locsl manual eantrol and
remotle shutdown Isolation and control. ASV-104 Ls belng powered [rom the
redundant power channel, and will be provided with 13 own remole manval
control and with separate EFIC Interlocks for sutomatic cperstion. The lype
of remote manual control and sutematle cpersilon of ASY-204 ls the same aa
for ASY-3. Therefore. based on the apove, ihe pesaisliliy for an accident or
malfunctlon of & ¢ifferent type than any previeusly evalusted in the FSAR Is
not ereated. FSAR Sectiors 1.2.4, §.2.2.6, and 10.2.1.6 have been reviewed,

O g § ingirra
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ANALYSIS / CALCULATION
Crystal River Unit 3

SHEET _3 _OF _3

1o = s

MAR TIT-10~00-01 S OCTOBER 19, 1987

AJY-3/104 FOWER SEFARATION

3.

Tnis modificstlon enables the turbine driven Emerguncy Feedwater Pump
(which ls the "B* channel pump) to be cperstional even If a fallure should
occur on the "B" channel power system for which shuldown operstlon would
be via the "A® channel systems. With tals eapabllity, the turbine criven EFW
pump Is sble to operste snd share the EFW requirements with the "A"
channe!l motor deiven EFW pump. This will reduce the elestrical load on the
"A® channel clesel generator for the condition of an ES actuation colngident
with & loss-of-oflsite-power and (allure of the "B" channel power rystem.
Consequently, with this modification the margin of safely, as delized In the
basls fer any Techales] Specification, ls 2ot reduced. It Is actually enhanced
becsuse of the Increased avallablllty ef the turbine driven ZZergency
Feond=alor .-n'. Taahnlssl ‘m'"ﬁlﬂﬂﬂ- Ssetlons J/4.7.1 and :f"-'-: h."

been reviewed.
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Mumummmu-
Seecribed in any of the Isliowing pavpogramaT Il unases o
m“mmmmmﬂ
Quaitty Program Description (FEAR Section 1.7) OYes rhe
Contacy; Dl?mr Quaiity Programy
Ucensed Operator RequaliNeation Program

(FRAR Section 12234 ang Agpenets 12 O S 2
Contact  Mansger, Muciesr Cpersvions Trainng

Mogified Amended Secunity Man C Yes O
Contact  Manager, Nutlaw Licensing

Saleguards Contingeney Pran S @
Contact: Nue. Secunty & Spetial Project Super=tengent

Secunty Guars Traning ane Quaiificstion Plan CTm S
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FCMf 11 TO T-MAR T87-10-09-01

Thfl FCN rn?!utl dravings and skatches to incorporata

changes made by FCN 19 & 42 of MAR 87-03-13-02. TFCN 19 wvas
initiated to de=terminats the motor starter heatar circuit
of ASV=204. FCX 42 vas Initlated to assist the field Iin the
{mplementation of FCN 39 and to correct the discrepancies
betwveen FCH 39 and T87-10-09-01, There is no flald work
involved, this FCN Is for docusentation only.

Interis dravings 2C1-061 sheets AC=19 & AC-19A are not being
revised by this FCN, FCN 42 of 87-03=13-02 correctly updates
these dravings.

RUOOARTL
Additional Information is being added to the original MAR
package in sectibns C, RLFERENCE.

1. - EQf 90-1903
2. MAR 87-03-12-02 FCN's 39 & 42
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planc.

r—uu.'m be documented as 2 permanest installacien.
installed per the T-MAR need to be- Telabelled to correct plant irem tag designacionm,

For Impiementation ____ On-Line (Full load) ____ On-Line (Recuced load) —X__ Outage Requires
mum—mmm-_a—-——u T —

This modificacion couverts cemporary modificacion MAR T87-10-09~01 ineo g ;
permanent installation. Temporary MAR T87-10-09-01 vas inscallad in refusl 6.

Three eleccricsl devices
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conformance with engineering design proceduras.
been decermined to be an acceptable method for electrical load demand reduction
Electrical devices were only given a" T-MAR
Nuzbering systes instead of a Proper equipment tag assignment designacion.
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See Attiachad Sheet
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See Attached Shest
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Porde  ANALYSIS / CALCULATION

B e Crystal River Unit 3 Sheet _2  of _2

e MAR 87-10-08-01A

e ASV-5/204 POWER SEPARATION

ATTACEMENT TO MODIFICATION SAFETY EVALUATION

1.  ASV-5 and ASV-204 are motor operated valves having identical functions of supplying
steam to the turbine driven Emergency Feedwater Pump (EFP-2). Since EFP-2 is the
ES "B" channel pump, ASV-§ and 204 were electrically connected in paralle]l to a
common 250/125 VDC ES "B" channel power and control source. This modification
electrically separates ASV-204 from ASV-5 and repowers ASV-204 from 250/125 VDC
ES "A" channel power. Also, separste control room controls and separate "A" channel
EFIC interlocks are being provided for ASV-204. Automatie econtrol logie of ASV-204
has not changed. Therefore, the probabllity of an occurrence cr the consequences of
an accident or malfunction of equipment important to safety as previously evaluated in
the FSAR is not increased since the logic of sutomatieally opening ASV-204 whenever
the EFIC System calls for emergency feedwater has not been altered. The rellability
of EFP-2 has sctually been increased because with this modifieation either "A™ or "B"
train power will control and operate one of the steam inlet valves to EFP-2 ad opposed
to both valves being "B* train powered. FSAR Sections 7.2.4, 8.2.2.6 and 10.5.3 have
been reviewed.

2.  The electrical separation of ASV-204 from ASV-5 does not Impact the design function
of either valve to supply steam to the EFP-2 turblne. Power and control for ASV-5 Is
not affected by this modification and ASV-5 retains its automatic control logie, remote
manual control, local manual eontrol and remote shutdown isolation and control. ASV-
204 Is being powered from the redundant power charnel, and will be provided with Its
own remote and local manual eontrol and with separate EFIC interlocks for automatle
operation. The type of manual control and automatic cperation of ASY-204 Is the same
as for ASV-5. Therefors, based on the above, the possibility for an accident or
malfunction of a differert type than any previously evaluated In the FSAR is not
created. FSAR Sectlons 7.2.4, 8.2.2.6, and 10.5.3 have been reviewed.

3.  This modification enables the turbine driven Emergency Feedwater Pump (which Is the
'B"uhmdpump}tnhm:thulmﬂnhﬂmﬁmﬂmuth'l‘dunnl
power system for which shutdown operation would be via the 'A" channel systems.
With this eapabllity, the turbine drjven EFW pump Is abls to qperate and share the EFW .
requirements with the '"A" channal motor drivea EFW pump. This will reduce the
electrical load on the "A" cha me! dlesel penerator for the condition of an ES actuation’
coincident with a loss-of-offsite-power and fallure of the 'B* channel power system.
Consegquently, with this modification the margin of safety, as defined In the basis for
any Technical Specification, is not reduced. It is actually enhanced because of the
increased avallabllity of the turbine driven Emergency Feedwater Pump. Technloal
Specification Sections 3/4.7.1 and 3/4.8.1 have been reviewed,

M %/ 7 h% 5_’1';:1:- ZZ;/Z;;:“ 3/2“;94'-?—
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@ Florida ENGINEERING INSTRUCTIONS
e Crystal River Unit 3
Shawt 1 of 16

T
" MAR 87-10-09-01a

A.  TIRMARY FUNCTIONAL DESCRIPTION:

This wmodificaction MAR 87-10-09-0lA converts tamporary modificacion
MAR T87-10-09-01 into a permsnent inscallacien.

Temporary MAR T87-10-09-01 vas inscalled in Refusl 6. The design function
that {s to be mada permsnent by this MAR i{s cto assure that che turbins
driven smergency feedvater pump (EFP-2) vill be operable in cths event of a
fallure of che Engineered Safeguard “3" 250/125V DC system coincident wich 5
loss-of-offsice power and an engineered safeguard actuation. Undar this
scenario, EFP-2 will be rglied upon to share the esergency feedvater load
vich the motor driven smergency feedwater pump (EFP-1) in order to decrease
the slectrical load demand on emergency diesel generator EDG-3A. To assure

' this capabilicy, the ctemporary modification removed the 2507125V DC
disctribucion source Engineered Safegusrd *B* power from ASV-204 and
repovered the valve from 250/125V DC Engineered Safeguard "A" discribution
source. This involved separating ASV-5 and ASV-204 power and control
circuicry (which were wired in parallel) and providing & separats main
controel board control swicch, local pushbuctons, indicater lighes, and EFIC
actuation signal to ASV-204.

This modificacion requires that scme minor planc changes be implemanced
before che T-MAR can be documented as a permanent inscallacion. The
changes involve the re-labelling of electrical equipment devices in che
rear of the PSA/EFIC section of the main control board and auxiliary relay
rack cabinec RRJA. The device label designation vas mot per engineering
tagging convention and vere assigned a label prefix "IM* wvhich correspondad
to mean "Temporary Hodificaction Item Number®. The originators of ths T-MAR
did not acquire the appropriate equipment item tag designation. Therafors,
the following electrical devices need to be relabelled as follovs:

a) The valve position status indicacing lights for ASV-204 labelled as
"IH1®, "IMI* and "IM3" need to be relabelled as item numbers “BN1-,
"RQ* and *RM3", .t

b)  The thres position GE CR2940US203E selector svipch furnished en the
PSA/EFIC bench board of che MCB aleong with the sbove indicacing lighcs
vas labelled as board d.vice item "TM4® and needs to bs relabelled as
"BHL",

c) In auxiliary relay rack RRIA relay devices labelled as *THA® and "THB®
needs- to be ralabelled as device i{tems “DBE* and "DA® respectively.

d) This modification separstes the alarm circuits for the valves. An
alarm “sceam supply not ready” will alarm L{f the valve is closed or
valve conctrel powsr is losct.

e 7 il 2%
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ENGINEERING INSTRUCTIONS

Power CONTINUATION SHEET
Crystal River Unit 3 -

MAR 87-10-09-01A
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SUMMARY FUNCTIONAL DESCRIPTION: (Cont’d)

In the engineering {instruction section for T-MAR 87-10-09-0] under
installation instructions, it was instructed that a number of conduit
routings be deleted and removed froam fn-plant service. This may not have
been accomplished and possibly sti11 remain in-place. To convert the T-MAR'
into a permanent installation, the below 1isted conduit routings miy need
to be removed ( 1f not ready done so) from the plant. The conduit routings

are:
ASKl - 1-]/2"
ASE27 - ]1*
ASE28 - 3/4"
ASE3D - )-172"
ASF31 - 1"
ATTACHMENTS:

Design Data Sheets (2 Sheets with 3 Page Attachaent)

Design Input Record (11 Sheets with EDG Loading Justification Sht.)

Verification Report (1 Sheet)

Fire Protection Review (with 2 Page Attachment)

HELB Review (1 Sheet with ] Page Attachment)

Modification Safety Evaluation (2 Sheets)

Regulatory/Environmental Review (1 Sheet)

MCB Bill of Material Input Record (8 Sheets)

ALARA Analysis/Calc. Form (1 Sheet)

10. Environmental Qualification Applicability Review (1 Sheet)

11. HMemo, J, A. Lese to R. Iwachow, July 12, 1991 {1 Sheet)

12. G/C, Inc. Interim Drawings (A11 Revision , LSBT Ap NETED) a‘,',}“_
Eh

D OO SO UM e L B e
T SR i R

C51-95-4, Sheat )(sert e£v. A -2 211-008 AS-01 .
CSI-95-4, Sheet 2(mems REV.ARSY  2]1.008 AS-06 Ssht
C51-95-48 J Aiefer 211-026 EF-0]

Cs1-95-287 Al @ 211-026 EF-12

201-172 = Sieie 212-008 ASEl

208-008 AS-01 (2 manas shearm) *sjuhe  2]12.008 ASE3

208-008 AS-07 Gt 212.008 ASES

208-026 EF-01 212-008 ASF4

208-026 EF-12 212-008 ASK]

208-026 EF-15 sheler ., 212-008 ASK2
204 26€-008 AS-01(z Asams sdsan il 3150008 poky
209-008 as-nu%: naris, 3 e i) A Py 212-008 ASK4

109-084-33-0] L BETIAL sdaers)  212-028 gEc2

209-106 SH. v212-026 CR3 005866
209-136 SH. 3 (2 ramnay sh-luj"‘n'."l"',"él!-ﬂﬁ EFK2

209166 (L mariay pdaem) 212-026 EFK4

210-120 212-026 EFKS

210-123 212-026 EFM] (M o
210-124 ' 5 215-032 SH. 1

210-54r e




Florida DESIGN INPUT RECORD

ower

- Crystal River Unit 3
Seet 1 o 1]
87 10-09-01 0 seewen [x] uc [ weesnes [] svvensew
" ASV-5/ASV-204 Povar Separation
1. The function of cthis wmodification is ©o comvert Cemporary

podificacion T-Mar 87-10-09-01 to a permanent installacion vhich as.:res
that tha turbioe driven emergency feedvacter pusp (EFW-2) will resmain
operabls in the event of a faflure of Emergency Safeguard "B" 230/123 Volc
DC syscem coincident wich loss-of-offsicte-pover and an Engineered
Safeguard actuation. Under this scenarioc, emergency faedvater pusp EFP-2
will be relied upon to share the esergency fesdvater flov requiresents wich
the motor driven emergency pusmp (EFP-1) in order to decreass the electrical
load desand on emergency dissel genarator EDG-3A. In order to assure thac
EFP-2 is operable for the above condition, this modificacion documents the
removal of the 2350/125V DC Engineersd Safeguard "B* power from ASV-204 and
repovers the valve onto chs 250/125V DC Enginesred Safeguard "A®
discribution syscem. This involves ths separation of ASV-3 and ASV-204
powver and control circuicts vhich wers virsd in parallel; thersby, providing
redundant scteam admission to EFP-2 for increase raliabilicy. Tha physical
viring separation and circuit rerouting wers accomplishad under temporary
MAR T87-10-09-01 which also providad for the addicion of a concrel switch
on the maln control, local control stacion, pushbuttons, Indicacing lights
and EFIC "A° actuaction signals to ASV-204,

This modification requires that soms minor plant changes need to be
izplemented befors the T-MAR can be documenced as & permanent installation.
These addicieonal changes are as follews:

a. Electrical devices added by the T-MAR wvere labelled with only a
numbering syscem instead of a proper equipsent tag assignment
dasignacion. The item tag designation for the three posicion seleccer
sviceh and Lfcs position scatus lighcs needs to be re-labelled from
*THMl chru TH4" to read as "BM1l thru BM4®. Also, twvo Clark cype relays
inscalled in auxiliary relay ‘rack cabinet RRIA have bean tagged wich
the tesporary designaction "THA® and "TMBE" and should be relabelled as
*DB" and "DA®" respactively. .

b. In addicion, ths tesporary modification separated pover and control
circuics but did noc provide for separacion of alarm eircuicry between
safeguard channels. This modificacion incorporates design changes to
rerouts and revire al.rm circulcs for ASV-5 and ASV-204, Alarm
(100AL) "Sceam Supply Mot Ready®™ is being recained for ASV-3 and a nev
alare (1521AL) "Sceas Supply Not Ready" {5 being added for ASV-204,
The logic for these alarms is also being changs to "loas of power® gr
*valve not opsn®. To accomplish this, T-MAR relay *TMA" i3 belng
SPARED and an existing 125VDC (non-time delay) relay in RRIA Ls being
vired into ASV-204 contrel cireultry. Since the ASV-3 alarm relay is
120 VAC, § second dalay, iz will be adjusced co the minimun

- ME T




-iP.-_-__-__-_- HE E S aE-iE Gn B G @R - aE

Florida DESIGN INPUT RECORD
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Crystal River Unit 3 oot
"MAR 87-10-09-01A

3. Code, Standards, Regulatory Requirements and other documents:

delay (approximacely 0.2 seconds). The differences in the relays is
enly a utilizaction of existing relays and not a diversificacion dasign
Tequiresent,

c. This permanent modification also spares alarm circuits that ware
affected by modificacion MAR 89-04-15-02 and MAR 89-04-15.03. The.
alarm circuits being spared provided an incerlock interface for
starcing the old EFV cheamical addicion system wvhich has nov been
abandoned,

Design changes for this modification will ocecur at the folloving planc
componentcs:

8) at both moter operated valves ASV-5 and ASV-204

b) at both tarminal boxes AS-1 and AS-9

€) behind the PSA/EFIC section of the main control board

d) in awxiliary relsy rack cabinets: RR-3A, RR-5Bl, RE-PSA

¢) in events recordsr cabinec 5

f)  ac the secondary cycle sampling analyzer panel SSCP-1

g) at the 480V water treatment motor control centar 3B, unic 6B

h)  at ths 4160V svicchgear enginsersd safeguard bus JA, Unic 3A3,

2. The performance requirsments will resain unchanged for ASV-204. The same

holds trus for the capacity and rating requirements for the valve. The
valve {s required to open on an EFIC *A" actuation signal. This permits
the starc of stesm turbine driven esargency fesdwater pusp (EFP-2) to
account for the plant configuration change accomplished by the temporary

modification to lessen the eleccrical demand on the *A* emargency diesal
Eeneractor EDG-JA.

il

a) IEEE 323-197, Qualifying Class 1E Equipment for HNuclear Power
Genaracing Scacions,

b)  1EEE 344-1975, Seismic Qualificatien ef Class 1E Equipsent for Nuclear
Pover Generacing Stacions,

€) I1EEE 383-1974, Type Test of Class 1E Elecerie Cables, Field Splices
and Connections for Nuclear Cenerating Scations.

BT, Us of Pars RERP, e Gon, lpreeey 50 B
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W

d) Coda of Fedaral Rsgulacions 10CTRS0, Appendix R.

e«) FPC Calculacional Document No, E-87-0001, Revision O, ticled "Addicion
of ASV-204 to DPDP-BA".

£) FPC Caleulational Document NHo, E-87-0002, Ravision 0, citled “ASV-%
and ASV-204 Power Separacion Qualificacion Reviev®,

g) FPC Calculational Document No. E-87-0004, Revision 1, cicled
*Baccary 3A size Verificatiom®.

h) FPC Calculation Document E-88-0019, Ravision 1, titled "Conversion of
Terminal Box AS-9 to a Contrel Stacion®.

i)  Vendor Qualification Package No. CNTL-G0B0-02, Revision O, titled *FPC
(General Electric) - Local Contrel Station (Pushbutton/Indicator
Lights), Volumes 1 and 2°,

J) Vendor Qualificaction Package No. VLV-L200-06, Revision 0, "ticled .
"Limitorqus Modal Class H",

k) Vendor Qualificaction Package No, CABL-LOB0-05, Revision 0, titled
*Karices FR/TR Comtrol Cable”.

1) Vendor Qualificaction Package No. CABL-KO80-06, Revision 0. citled
"Karice HTX/TR Power Cable".

2) Vendor Qualification Package HNo, CNTL-N&31-03, Revision 0, ctlrled
"Nutherm 125VDC Motor Scarter®, Volumes 1 thru 3.

n) Vendor Qualification Package No. CNTL-N&J1-01, Revision 0, ticled
“Nutherm 125VDC Control Scation®, Volumes 1 thru 3.

4. Valve ASV-204 is required to be powersd from a Engineersd Safeguard "aA®
pover discribution source. The 250V DC power f£6r the valve iz providad
from discribucion panel DPDP-8A, Fuse 17. The 125V DC control power for
manipulacing the valve is provided from the same discgibucion panel and fed
from Fusa 15,

5. This modification does not alter the design modificactions accomplished
under the tesporary modificacion T-MAR 87-10-09-01. The design change
Tegarding ths selsmic integrity of the circuicy changes wers svaluaced
under the..T-MAR.

6. Valve ASV-204 {5 {dencified per OIS as an essencial componant that is
required co support safe shutdeown. This modificacien changes ths pover and
concrol discribucien source requiresents for the valve's moteor oparater
(ASV-204-HO) . This wmodification does mnot change the Code Kay
Classificacions. The componant iz still required to meec 10CFRI0.49

,
t
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criceria. CIDP NO. 9101230) daced 01/23/91 has been issuad to correct the
channel designation form "B*® to "A" for the motor starter for thes motor
operator. This CIDP also updates the document cross reference listing wich
addicional design draving informstion, Refer to CR-3 Walkdown Package
No. 0042 daced 10/06/89 pages 1 chru 52,

7. The design modification implemented under the T-MAR and this permanent
modificacion occur in the control complex om bullding elevacions 108°,
124°, 134°, and 1453', Specifically in che areas of the main contrel room,
CRDH rooms, EFIC Rooam B, the cable separacting room and the 4160V Swicchgear
Room A, These floor elevations (or areas) are classified as mild
environaencal areas and the envirenmental conditions expected are lisced on
thes environmancal zone sheets as follovs:

a) Zone 13, Rev, 4; dated B/90 cticled *"Elev. 145 - Control Complex,
Concrol Room®.

b) Zone 43, Rav. 3; dated B8/90 ctictled "Elev. 9%’ and 108'- Concrol
Complax”.

€) Zone 58. Rev. }; daced 8/90 ctitled "Elev. 124° and 134'- Concrol
Complax"®.

Modification changes have occurred in the aress of elevation 95 and 119°
of the Intermediate Bldg. The design changes occurred in the vicinicy of
the steas turbine driven emergency feedwater pump EFP-2. Pover and control
cables had te be routed from this area into the concrol complex by
utilizacion of ths plant’s exiscing cable cray systes, Boch floeor
elevations of the "Intermediate Bldg. are listed as "Harsh® Environmencal
areas and cheir expected environmental conditions are lisced on
environmencal zone sheets as folléws:

a) Zone 14, Rev, 5; dated 8/90 cicled "Elev. 93’ - Incermediace Bldg.
Esergency Feedwatar Pump Room®.

#
-

b)  Zome 19, &; dated 8/90 tictled "Elev. 95' - Incermediate Bldg. HVAC
Area®, -

¢) Zone 20, Rev, &; dated 8/90 cticled "Elev. 93 - Incermediace Bldg.
Miscallanecus Equipment Area’.

d) Zons 37, Rev. 5; dated 8/90 titled "Elev. 119' - Intermediace Bldg.
Parsdnal Hacch Arsa®,

Reference Environmental and Selsmic Qualificacion Program Manual, Rev, §
dated August, 1990 for decermination of zone informacien.

..
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The following Vendor Qualificacion Package Reports have been updated to
incorperate the design changes initiaced by ths tesporary modificatien:

a) VQP CNTL-N4&31-01, Revision 0, cticled “MNucherm 125V DC Concrol
Scation”, Volumes 1 thru 3.

b)  VQP CNTL-N&31-03, Revision 0, titled "Nucherm 125V DC Motor Station®,
Volumss 1 thru 3, .

c) VQP VLV-1200-06, Revision O, virled *Limicorque Modal SMB Class H*.
d) VQF CABL-KOB0-05, Revision 0, citled *Kerice FR/TL Concrel Cable~.
¢) VQP CABL-K080-06, Revision 0, titled *Kerites HTK/TR Power Cable®.

£) VQP CNTL-GO80-02, Revision O, FPC (General Electric) - Local Cemcrol
Station (Pushbutton/Indicator Lights)", Volumes 1 and 2.

8. The design modification incterfaced with various plant componants and
cabinets. Interface occurred at the folloving locations:

2)  The PSA/EFIC bench board section of the main concrol board was changed
to add a GE CR2940 selector switch to permit the planc operacer to
take remote manual control of ASV-204. The bench board had to be
revorked to accommodate the switch on the upper half of the EFV "A"
channel flowpath.

b) Twvo time delay relays vere added in relay cabinat JA to pick-up the
EFIC actuation signal for alarming the cperiny ~f ~+1-- AT .27,

c) Tarminal Box AS-9 wvas modified to become a local control station for
ASV=204 . Lk

d) The control and power sources to valve ASV:204 which were commonly
shared wich ASV-5 were separated and assigned to an electrical
safeguard channel "A® DC power distribucion source. The DC povar is
fed from Discribution Panal DPDP-BA. -

e¢) The 120VAC power supply to cths motor sctarter space hsater was
disconnecced and the actual work was accomplished undar Modificacien
HAR B87-03-13-02, FQi‘'s 39 and 42,

f) The incerlock alarms vhich imterfaces wich the IFV chealcal addicion
pPump had been spered and the chemical addicion pump EFP-] has been
Tealigned to act morpholins transfer pump. This realignsent of pusp
duty was done undar modification MAR 89-04-15-02 and MAR 89-04-15-03.

el
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14,

15.

16.

Tha pover end control cables were furnished from safety relacted cable
inventory maintainsd at CR-) slce sctores. The Ceneral Electric concrol
svicchas selectad for inscallacion within local control station (AS-9) are
qualified for the harsh environment and documented in VQP
Report CNTL-GO80-02. A Genaral Electric three position selector swicch
type CR2940US203E vas used for the installation on the control board PSa
section. Indicating lamps used for valve ASV-204 position scactus wers
inscalled as Drake Cealicte model 5160 series type. Joslyn-Clack 120 VAC
tins delay relays modsl type 7313-PMT, were used and located in auxiliary
Telay cabinet RRIA by cthe T-MHAR. One of these relays is being SPARED and
an exiscing SPARE Clark 125 VDC relay, modal 4UB-4, is baing ucilized in
the alarm circuic.

The electrical source of power for ASV-204 motor operator and concrol
circulcry is supplied froa the "A" Engineered Safeguard discribucion bus.
The motor operator power {s 250VDC and fed from discribucion pansl DPDP-BA,
Fuse §#17. The control power is 125VDC and alsc fed from discribucion
panal DPDP-BA, Fuse #15. The motor starter space hsater for ASV-204 wvas
supplied from a 120VAC discribucion panal ACDP-54, Breaker #4; however,
wodificacion MAR §7-03+13.02, FCN's 39 and 42 disconnected the power feeder
to the space heater.

FPC Document No. E-87-0001, Rev, 0, cticled *“Addition of ASV-204 to
DFDP-BA", evaluaced the design capacity of the distribution pansl to accept
addicion voltage loading and determine 4if this added load s within the
design margin of the discribuction panel. Also, another calculation was
established to datermine that the additional voltage load does not excesd
the dasign capscity of DC Bactery JA. This determination iz recordsd in
FPC Document No. E-87-0004, Revision 0, dated 10/20/87 ticled *Bacctary 3A
Size Verification®. Both emgineering calculations have resulted in showing
that the added voltage loads are vithin the design margins of cthe DC
discribucion syscea. -

The physical valve arrangements for ASV-5 and ASV-204 remain unchanged and
both valves assesblies are parallel to each -Gther and permit steas
adaission to the stesm turbine driven emsrgency fesdwatar pusp (EFP-2).
Bocth walves ASV-5 and ASV-204 sghared common pover _sources and control
devices to actuate and cause motion of the valves. The commonzlity betwesn
the twe was separated and terminal box AS-9 was convartsd to a local
control scacion. In addicion, the control devices located on the lover
half of che PSA/EFIC bench section mimie for the steas turbine driven EFP-2
vas altared to allov addition of a selector switch for ASV-2064, The
PSA/EFIC control beard mimic arrangement for both emergency feedvater
flowpachs were changed to allowv addition of the thres position selecter
swiceh,

Valve ASV-204 is operational during all plant modas except in plant
starc-up and shucdown modes vhare the EFIC actuation signals are bypassed
to prevent spurious start of the steam turbine driven EF pump. ASV-204 is
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Tequired to be functional for & loss-of-powsr event colncident with an ES -
actuacion and a single fallurs of the 125VDC ES chamnal *3* powsr systes.-

17. In che main control room & three position selector swicch
type GE CR2940US203E with posicion sctatus lighes of red, green and amber
bas been furnished for remote manual manipulacion of valve ASV-204. The
concrol function of the selector switch 4s such that ths concrol swvicch
zust be held in either the cpen or close position to permit valve travel.
Local control station AS-9 has been provided with two pushbutton switches
of che modal type GE CR2490YA202C and CR2940YA202E and thrae posicion
scacus indicacing lights of cthe model type GE CR2940UC21282, CR2940UC212C2
and CR2940UC212D2. The contrel circultry for ASV-204 incarfaces vith che
EFIC actuation signals at the Relay Cabinet RRIA to provide the following
syscem functions:

4) A normally open EFIC actuation contact is wired in parallel vich the
selector switch and the pushbutton svitch contacts in the valve's
“open® circuit., This contact provides the automactic opening of
valve ASV-204 upon and EFIC Channel "A® actustien signal.

b) A normally closed EFIC actuation contact {s wired in series vich the
selector swvitch and pushbutton switch contacts in tha valves "close®
cireulc. This contact provides an incerrupcion to the valves closura
signal vhen an EFIC Channel "A" actuation signal is iniciaced to open
che valwve,

Auxiliary relays have been added and {dencified as Items "TMA® and "TMB* to
Provide alarm status for ASV-204. These item dasignacions need to be
changed since they wers not assigned a permanent planc Llcem ldenciffier.
ltems "TMA® and "TMB® need Co be retagged and relaballed as "DB" and "DA",
The 120 VAC time dalsy relay *DB* will be mads SPARE. An exiscing SPARE
125 VDC relay tagged "H* will be utilized for this alarm ssparation loglc.

19. ASV-204 was added to the suxiliary stesm supply_system by MAR B0-11-48.

Puzp (EFP-2) wich a parallel pach (around ASV-S) for providing motive
pover. ASV-204 was added by MAR 80-11-48 to improve the rellabilicy of the
Stean supply by providing a redundant path. However, since the pusp vas
considared to be *B ctrain®, ASV-204 was povearsd wicth "B crain® electric
pover. Ths powar to ASV-204 was changed to *"A train® by the cemporary
HAR T87-10-09.01 which is being mads parmanent by this HAL. This change- .
providas a potential reduction of dependency on EFP-1 thus reducing loading
concerns.’ This changs alsc increases the reliabilicy of achleving EFF-1
pump start by providing electrically and physically redundsnt steanm supply
valves. The "A ctrain® circulcs to ASV-204 are separated par cha plant
Ssparation criteria from the "B ctrain® circuits of ASV-5. The "A ctrain®
and "B crain® signals to open ASV-204 and ASV-5 originate from redundant
sensors and logic channels. Electric pover i{s also fed from redundant,
indspendent sources., A fallure evalustien (FPC document E-90-0111 Rev. 0)

i
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vas performed to damonstrats sufficlent independanca sxisted between the
"B train and "A train® to preveant simultanecus fallure of the redundsnt’
| trains of emergency fesdwatar. |

20. Temporary Modificacion TMAR 87-10-09-01A was implemenced during Rafusl 6 to
reduce electrical load desand on emergency diessl genarator EDG-JA. To
achieve this load redustion onm EDC-JA, the two parallel stesa emission .
valves (ASV-3 and ASV-204) to the stess driven emergency fesdwater pumps
vers raconfigured to parmit the valves to be electrically powered from two
ssparate disctribucion sources versus both being powered from the same pover
source. The Temporary medification sccomplished this realignment of powver
sources by removing auxiliary sceam ealssion valve ASV-204 from the
250/125 wolt DC, Engineersd Safeguard "B* source to the 250/12% volt DC,
Enginssred Safaguard "A* source. This eifort involved the physical
separation of the powver and control circulcs which vere comsonly shared
betvesn ASV-5 and ASV-204, The temporary modification did mot couch the
actual valve assesbly and it still resains in parallel to ASV-5. FPC
Failure Modes and Effects Analysis Document No. E.$0-0111, Revision 0,
ticled *“ASV-204 Failure Evalustion® demonstrates that ne propagated
fallures can result dus to valve assambly ASV-204 and it‘s electrical
circulcry which are still within cha vicinicy of the "B" side steam turbine
driven essrgency feedwater pusp EFP-2. The analysis shows that no fault or
fallures could cause impairment of the entire "A" engineersd safeguard
train dus to initiacing events on the "3" sida.

28. Haterial selection has bsen based on compatibilicy with as-installed Eystam
and existing plant dssign. Concrol devices for ASV-204 mountsd {n control
station AS-9 are similar to design configuracion of qualified control
scations furnished by Mutherm. This similaricy in design is documenced in
VQPF #CNTL-GD80-02, Relay “DB*, *"DA" and "H" located in RRJA are
:;:;Ik'-‘ﬂlljﬂ type vhich are sizmilar in design to other existing relays in

A. -

30. This modificaction provides for the docusentation of cable roucings for
eleccrical eircuits designated as ASE-34, ASE-35,ASE-36, ASE-37 and ASK-1.
The circuics f{dencified are part of the emargency feedvatsr systeam vhich is
desigraced as a safe shucdewn systamn. The circuilc paghs are routed through
the Intermediate Bldg. and the Concrol Complex and located in tha following
fize aress/zonas:

Fire Area IB-95-200C
Fire Area 1B-119-201
Filrer Area AB-95-001B
Fire Area CC-134-118a
Fire Area CC-108-108
Fire Area CC-124-117
Fire Area CC-145-118B
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32,

36.

The fire areas/zones have been daterminad as lisced in tha Crystal River
Unic 3 Firs Hazards Report HNo. 03-0920-1103, Revision 3, and wisual
inspection of Appendix R Fire Area Layout drawings 213-0211, Revisien 3,
213-023, Revision J and 213-028, Revision Ol.

a) The modification has occurred in fire arsas containing safe shucdown
squipasnt.

b) The modificacion does mnot add, daleta, or relocats systess,
Structures, or componencts into a zoms or arsa vhare an unprotactsd
opposita train exiscs.

c) The modification does not add, dalets or relocate non-safety ralaced
circuits that share power suppliss, signal sources, enclosures and
racevays with safety related clrcules,

d) [Emergency lighting is not hl.nj obstructad or relocated by chis
modification, .

This modification documents the addicion of power and concrol circulcs {nce
the exicing plant cable tray system in the above fire areas. The increase
L:;:nlhultihh loading doss not exceed the maximum permissible loading in
L zoma,

FPC Specification SP-5145, Revision 1 citled “Human Factors Design
Convenctions for the Control Room® was consultad for addition of the control
svitch for ASV-204 on the bench board of the PSA/EFIC section. This
arrangement of the EFV board included the reconfiguration of the EFV pump
display of both emergency fesdvatar flowpath mimics and the pump matrix
switches in the area of the EFV pump controls.

This modification has an impact on the loading of the Emergency Diesel
Cenerator and the loading evaluation has been addressed and documented in
FPC, 10C VPN 966-0434 dated April 15, 1988. , This modification has
intentions on reducing the continuous duty loading of the motor driven
esergency feedwater pump EFF-1 on the electrical load demand requiremencs
for the "A" emergency dissel generator. The modificafion relies on having
the steas turbine driven smergency fesdwater pump EFF-2 shars the smergency
feedvater flov requirements with the motor driven smergency fesdwatar
pump EFP-1. This vas accomplished by having the pewer sourcs for ASV-204
removed (vhich commonly shared the same pover source with ASV-5 from the
2350/1235VDC, Engineared Safeguard "B" sourcs) and assigned to a 250/125VDC,
Engineared Safeguard "A" source. This change permits the scart of the
stean cturbins driven EFV pump (EFP-2) both on & EFIC Channel "A" and
Channel *"B* actuation signal. Valve ASV-204 is auto-loaded on ES load
Block 1.

Valve ASV-204 motor operator previously recelved 250 VDC pover froam
Discribucion Panel DPDP-8Q, Fuse §#5. The 125 VDC control pover for ASV-204

i
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is previously recaived from Disctribution Fanal DFDF-8B, Fuse §#6. The load
reduction to this panel is 4320.25 waccts, (4462.75 watts of motor operator
lockad rocor load from Fuss #5 and 57.5 varts of control pover load froam
Fuse §6.)

The motor oparator lockad rotor DC load of L462.7J vatts is being added to
Discribucion Panel DFDP-8A, Fuse §17. This load is intarmictenc ducy and
auto-loaded onto the "A* EDG. The escimated time of ASV-204 energization
iz ons minucte. Reference FPC Document No. E-90-0105, Revisior 0 daced
12/11/90 cticled "Elsctrical DC Systea Revalidacion Program DC Master Daca
Base (G/CI Report #2851)", Volume 2, Section 1.0, pages DFDFEAL7-1 cthru
DPDPBAL7-4.

The control power DC load of 57 5 wacts (in-rush) and 25.0 vaccs
(steady-stace) is being added to Distribution Panal DPDP-BA, Fuse §15. The
DC load for the in-rush condition is intermittent duty and auto-loadsd onto
the "A" EDC for a period of one minute. The stesdy-stats load 1is
continuous and also auto-loadad omto the "A" EDG. Determination ¢f the
control powsr slectrical loads is based on input dats found in FPC Document
No. E-90-0103, Revision 0 dated 12/11/90 cticled “Electrical DC Systes
Revalidation Program DC Motor Data Base (G/CI Report §2851)*, Volums 2,
Section 1.0 pages DFDPSALS-1 thru DPDPBALS-4.

38. MOVATs testing is not required since the modificacion deals with electrical
viring changes and has no affect on the pressure retaining characteristics
of the valve.

39. The modifications were performed in the following Dominant Area of Concern:
a) Room No. CB303 - Relay/CRD Switchgear Room
b) Room No. CBEFE - EFIC "B" Room

c) [Rooam Mo, CB208

L160V Swictchgear Room

d) PRoom No. IB09S - EFWP Room

¢) Room No, CBS04 - Control Room

An SBO reviev form has been complected and evaluaction by tha SBO Revievar.
Valve ASV-204 Ls idencified as & major component required to mest Station
BElack-out requirements,

40. FPC Documencs No. E-90-0110, Revision 0, ctictled "HELB Evaluation for
Valve ASV-204 and FPC I0C NEAS0-0991 dsted June 9, 1990 have been prepared
Eo assess the impact in the operabilicy of ASV-204 during and after
exposurs to a HELE event in the vicinicy of the steaa driven emergency
feedwater pump EFP-2.
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42. The modificacion will cost less thuin $50,000 based on:
1) che majoricty of the modification was installed by T-MAR 87-10-19-01,
2) che additional changes to be completad can be {nstalled by less than

$10,000 ... conservacively assuming: (2 men for 1 week) x 1 for paper
vork cimes 1.5 for cost increase, and including marerial.
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February27, 1897
3F0297-26

U. S. Nuclear Regulatory Commission

Attn: Document Control Desk

Washington, D. C. 20555-0001

Subject: Licenses Event Report (LER) 87-001-00
Deesr Sir;

Please find the enclosed Licensee Event Report 97-001-00 which discusses an unanalyzed
condition which could have rendered the Emergency Feedwater System incapable of fulfilling
its intended safety and accident mitigation functions.

This report is submitted by Florida Power Corporation in accordance with 10 CFR §0.73.

Sincerely,

e

J. J. Holden, Director
Nuclear Engineering and Projects

JIHMTWC

Arttachment

xc: Regional Administrator, Region Il
Project Manager. NRR
Senior Resident Inspector
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On January 28, 1997, Florida Power Corporation's (FPC) Crystal River Unit 3 (CR-3) was in
MODE 5 (COLD SHUTDOWN). Discussions with NRC inspection personnel identified that FPC
had not explicitly reported a condition that existed prior to May, 1996 involving inadequate
net positive suction head (NPSH) affecting one of the two Emergency Feedwater Pumps
(EFP). On a loss of ‘B’ DC power, the turbine-driven pump’s (EFP-2) flow control vplves
would remain fully open and €FP-2 would.start in 8 maximum flow condition resulting in
cavitation from inadequate NPSH which could lead to pump failure. In addition to an
Emergency Diesel Generator load management concern, the postulated loss of ‘B’ OC power
single failure coincident with a Small Break Loss of Coolant Accident and Loss of Offsite
I Paower, a low probability event. could have resulted in two situations in which emergency
feedwater may not have been available to parform its intended safety and accident mitigation
functions. These include a design feature which trips the motor driven pump, EFP-1 at a
l Reactor Coolant System pressure of 500 pounds per square inch gauge, and » point in time at
which EFP-1 would need to be secured in order to load the Low Pressure Injection pump onto
the EDG in order to provide adequate NPSH to the High Pressure Injection pump. As a result,
l CR-3 was in an unanalyzad condition which could have rendered the emergency feedwater
system incapable of fulfilling its intended safety and accident mitigation functions.

The cause of this event was ineffective configuration change management. Correcuve
Actions include a power upgrade of the "A" EDG, EFW system modifications to eliminate
NPSH concerns, and a failure modes and effects analysis.
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EVENT DESCRIPTION

On January 28, 1997, Florida Power Corporation's (FPC) Crystal River Unit 3 (CR-3) was in
MODE § (COLD SHUTDOWN). The unit has been in shutdown since September, 1996. FPC
management decided to voluntarily keep the plant shutdown until concerns with various
design related issues were resolved. Discussions with NRC inspection personnel identified
that FPC had not explicitly reported 8 condition that existed prior to May, 1996 involving
inadequate net positive suction head (NPSH) affecting one of the two Emergency Feedwater
Pumps [BA,PJ(EFP). This condition was described as an initiating event in two recently
submitted event reports, LER 96-020-00 regarding Emergency Diesel Generator [EK,DGJ(EDG)
loading issues and LER 96-024-01 which discussed an unanaslyzed condition regarding
Emergency Feedwater (EFW) availability. See Previous Similar Events for additional
information,

The steam-driven emergency feedwater pump, EFP-2, would not be able to perform its
intended safety function after a postwlated failure of the ‘B’ DC bus coincident with a Loss of
Offsite Power (LOOP). The ‘B’ EDG would not start due to reliance on the ‘B’ DC system
[EJ.BTRY]. No AC or DC power would be available to 'B’ train Engineered Safeguards (ES)
components. However, the ‘A’ Emergency Feedwater Initiation and Control (JB)J(EFIC) train
would open one of the two redundant steam admission valves, Auxiliary Steam Valse
[SA,ISV] ASV-204, which provides motive steam for EFP-2. Due to the loss of ‘B' DC power,
the EFP-2 flow control valves (BA,FCV] would remain fully open and EFP-2 would start in a
maximum flow condition resulting in cavitation from inadequate NPSH which could lead to
pump failure. This NPSH concern was initially determined to affect only one train of EFW.

During the root cause analysis and ether investigations in support of LER 96-024-01, near the
end of 1996, it became evident that a dependency existed in which EFP-2 was relied upon to
support EDG-1A operability. The motor-driven pump, EFP-1, would also be unavailable either
when the Low Pressure- Injection (BPJ(LP)) actustion bccurs or when the High Prassure
rn;ucnnnﬂ.Fr “piggyback” mode would need to be established. These situations are axplained
further in the Event Evaluation section. Therefore, in certain scenarios, a single failure (loss
of ‘B’ DC power) rendering EFP-2 unavailable could result in both trains of EFW and possibly
the "A' EDG inoperable/ unavailable.

The above conditon existed from Decamber 1987 when ASV-204 wes powered and received
its open signal from the ‘A’ EFIC syscem until this EFIC signal was removed in May, 1996
during Refueling Outage 10. As a result, CR-3 was in an unanalyzed condition which could
render EFW incapable of fulfilling its intended safety and accident mitigation functions. This
unanalyzed condition is reportable under 10CFR50.73 (al(2)ii)(B) as & condition outside
design basis and 10CFR50.73(a)(2){vil)ID) as an event where a single condition caused two
independent :rains to becoma inoperable in a single system designed to mitigate the
consequences of an accident.
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BACKGROUND/SYSTEM DESCRIPTION : l

The Emergency Feedwater (EFW) system provides secondary coolant to the Once Through
Steam Generators [AB,SGJ(OTSG) in the event the Main Feedwater System [SJIIFW) is I
rendered inoperable and is unable to perform this function. The EFW system has two
eguipment trains (See Figure 1). Each train is capable of feeding both OTSG's. The two

trains take suction from a common line. The flow control valves associated with each pump l
operate on DC power. The valves are normally open and require DC power to close and are

open in the standby mode. EFP-1 is motor-driven and is aligned to the ‘A’ Emergency Diesel
Generator during LOOP conditions. EFP-2 is turbine-driven; motive steam is supplied from the l
Main Steam [SAl(MS) header. The system includes two valves, ASV-5 and ASV-204, which
open to admit steam to EFP-2 when EFW actuates. The valves are installed in paraliel with
one another. Only one of the valves must open in order to start the pump. ASV-5 receives
an OPEN command from an actuation of the ‘B* EFIC train.

ASV-204 was installed in 1985, was powered from ‘B’ Class 1E power sources, and I
received its OPEN command from the ‘B’ EFIC train.

In December 1987, FPC moved the ASV-204 power supply and OPEN command to the ‘A’ |
side Class 1E sources so the valve opened on the ‘A’ EFIC actuation train signal, thus

allowing use of EFP-2 for A’ EDG load reduction. This configuration was established so that.

during a Loss of ‘8" DC bus, EFP-2 could be run in parallel with EFP-1, the motor-driven '
Emergency Feedwater pump. With both pumps sharing secondary coolant flow to the
OTSG's, the electrical load of the motor driven pump on the 'A’ EDG was reduced. This .
maodification was implemented to reduce EDG demand if there was a loss of ‘B’ train power. |

Even with this load reduction achieved in December 1987, the ‘A’ EDG did not have the
- capacity to suppgart bogh EFR-1 and the Low Pressure Injection [BP,P](LPI) pump concurrently.
A modification was installed in June, 1990 to trip EFP-1 and start the LPl pump when RCS
pressure dropped below 500 pounds per square inch geuge (psig) when the EDG was

powering the A’ bus.

EVENT EVALUATION

This event becomes a concern in certsin scenarios whan EFW is required. The EFW system
was designed to handle several abnormal events including Loss of main feedwater, Loss of
main feedwater with loss of offsite power, Loss of main faedwater with loss of offsite and
on-site AC power, Main feedwater line break, Main steam line break/EFW line break. and
Small Break Loss of Coolant Accident (SBLOCA].
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The scenario of concern in this event involves a single failure of the ‘B° DC bus ceincident
with a SBLOCA and Loss of Offsite Power (LOOP). This scenario does not impact the current
Probabilistic Safety Analysis (PSA) analyses for core damage due to the extremely low
trequency of occurrence. The probability of a SBLOCA with a LOOF and a Loss of 'B” OC bus

is B.3x10E-11 per year.

Historically, for SBLOCA's, FPC's nuclear steam system supplier, Framatome Technologies,
Inc. (FTI), formerly Babcock & Wilcox, maintained that mitigation of the transient with
acceptable consequences could be demonstrated with only one train of Emergency Core
Cooling System (ECCS) availeble: one High Pressure Injection (HPI) pump [BQ.P], one LF!
pump, and one EFW pump. However, with only one EDG available providing power to ‘A’
train components and failure of EFP-2, there are two situations in which the remaining
Emergency Feedwater pump, EFP-1, would not be available.

One situation wherein EFW would not be available occurs at the point in which the Reactor
Coolant System (RCS) depressurizes to 500 psig at which time EFP-1 is tripped due to the
LPI/EFP-1 trip block modification discussed in the Background section.

Another situation could occur if the Borated Watar Storage Tank [BP.TKI(BWST) had tc be
isolated before RCS pressure was reduced below the maximum discherge pressure for the LPI
pumps. During 8 design basis LOCA, the Reactor Building Spray [BEI(BS), LPI, and HPI
systems are automatically aligned to obtain suction from the BWST. As inventory is lost
through the break, it accumulates in the Reactor Building [NH)(RB) Sump. After the BWST is
drained to the swapover level, ECCS pump suction is transferred to the RB Sump. If this
situation occurred, it would be necessary to place the HPI-LPI systems into the "piggy-back”
mode of operation. This is the mode in which LPI pumps take suction from the sump in order
to provide adequate NPSH to the HP! pumps. In order to load the LP! pump onto the EDG,
EFP-1 would have to be secured. With €FP-1 secured, no feedwater would be provided to the
OTSG's. Emergency Operating Procedures (EOP’s) do not provide guidance to maintain
emergency feedwater for this case. This operator action to place the LPI pump in the
piggyback alignment is necessary to satisfy the long term core cooling requiremants specified
in 10 CFR 50.46.

In either of the above cases, FPC woulc be unable to ensure compliance with 10CFR50.46
acceptance criteria for Emergency Core Cooling Systems. In certain postulated scenarios,
peak clad temperatures may exceed regulatory limits. A loss of heat transfer from the core
will result in increasing fuel and cladding temperature which, if not mitigated, will result in
fuel uncovery and damage.

in addition to the above, even if the RCS stays above 500 psig and the HPI/LPI "piggy-back”
arrangement is not required, at some point after the event. operators must apply certain
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manual loads to the ‘A’ EDG to address Control Complex (CC) cooling concerns. The EDG
loading calculations assume the Control Complex Emergency Outy Supply Fan [VI,FAN], the
CC Return Air Fan, and the CC EFIC Room Fan sre manually loaded at 30 minutes. The same
calculations assume the Control Complex Chillers [NA,KM,CHU|] are manually loaded at one
hour. The Chilled Water System is used to maintain the Control Room and other enclosures
within the control complex, particularly those which contain electronic components, at a
temperature/humidity level that affords personnsl comfort and is compatible for electronic
equipment. With EFP-1 supplying the entire EFW load, the resulting ‘A’ EDG kilowatt (KW)
loading could be increased by greater than 200 KW which would allow the A’ EDG to remain
within its design rating but not provide sufficient margin to allow all of the additional manual
loads to be added. Analyses indicate there may be sufficient margin to accommodate the CC
Emergency Duty Supply fans, but not the EFIC ‘A’ Room Fan and the CC chillers. Presuming
operators would not be able to manage additional EDG loads, not having the EFIC 'A' Room
Fan and the CC chillers would result in increased temperature bayond the qualified operating

conditions of vital plant instrumentation.

CAUSE

The cause of this event was ineffective configuration change management. As noted in CR-
3's Phase |l Management Corrective Action Plan (MCAP II), there was a heavy reliance upon
Architect-Engineer, contractor, and NS5S resources for performance of design activities for
the first eighteen years of plant operation. As 8 result, there was ineffective technology
transfer from the external sources to CR-3 engineers. Specifically, reliance on EFP-2 and the
effects of loss of DC power scenarios were not fully understood.

Due to the EFW/EDG issues, and other design related issues. FFC management made a
decision to voluntarily keep the plant shut down until these issues are sdequately addressed.
FPC has developed MCAP Il to communicate management expectations and provide direction
in saveral areas of plant performance. For reference purposes, the following additional
corrective actions are identified as applicable with MCAP Il Action item designations. In
addition, FPC formed a Restart Panel patterned after the NRC Inspection Manual Chapter
0350 “Staff Guidelines for Restart Approval” process to manage actions necessary to safely
return CR-3 to power operation and ensure subsequent relisble operation. The following
additional corrective actions are identified as applicable, with Restart Issue numbers.
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ADDITIONAL CORRECTIVE ACTION

A power upgrade for the ‘A" EDG will be accomplished and appropriate EFW system
modifications such as installation of cavitating venturis will be implemented to eliminate
NPSH concerns and reduce operator burden prior to restart from the current voluntary outage.
(FPC Restart Issues D-5 and D-6).

A Failure Modes and Effects Analysis of the LOCA, LOOP and Loss of DC Power scenario has
been initiated and will be completed prior to restart. (MCAP Action C-CC1-1).

ACTION TO PREVENT RECURRENCE

A "stand down” was implemented in Nuclear Operations Engineering (NOE) to emphasize the
importance of improving safety culture. (MCAP Action B-RC1-1).

Engineering staffing levels have been increased to attract talent from outside FPC that can
increase design competency. (MCAP Action B-RC1-7).

A directive has been issued to restore system design margins primarily through physical
means (modification or testing) as opposed to analytical means. (MCAP Action B-RC1-8),

EREVIOUS SIMILAR EVENTS

There has been one previous event involving the EFW system reported in accordance with
10CFRE0.73(a)(21(v) in which the condition was determined to have prevented the fulfillment
of & safety functon. LER 85-027 regorted a condition wherein the steam-driven EFP was
disabled per procedure and the motor-driven pump weas disabled due to 8 spurious EFIC
actuation while calibrating EFIC instrumentation. A second spurious actustion occurred
resulting in no EFW response.

LER's 94-006, 95-015, and 95-016 reported setpoints for EFIC system instrumentation
determined o be non-conservative relative to revised analyses using new setpoint
methodology which resulted in questioning the system’s ability to perform its intended safety
function.

On October 10, 1996, FPC provided 8 voluntary LER (96-020-00) to describe an unreviewed
safety guestion (USQ) involving the EDG loading calculation that was developed in support of
the plant modification which removed the sutomatic open signal from ASV-204.
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On November 12, 19596, FPC issued LER 96-024-00, subsequently supplemanted on February l
|

14, 1997, to report an unanalyzed condition regarding emergency feedwater unavailability
below 500 psig RCS pressure created as a result of the plant modification implemented in
May 1996 which removed the automatic open signal from ASV-204. I

ATTACHMENT

Figure 1 - Emergency Feedwater System (Simplified Current Configuration)
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