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DIRECT TESTIMONY OF 

WiLLIAM R. JACOBS, JR. 
CRYSTAL RIVER UNIT 3 OUTAGE REVIEW 

I. INTRODUCTION 

2 Q. PLEASE STATE YOUR NAME. TITLE AND BUSINESS ADDRESS. 

3 A. My name is William R. Jacobs, Jr., Ph.D. I am a Principal of GDS Associates, Inc. 

4 My business address is 1850 Parlcway Place, Suite 720, Marietta, Georgia, 30067. 

S Q. DR. JACOBS, PLEASE SUMMARIZE YOUR EDUCATIONAL 

6 BACKGROUND AND EXPERIENCE. 

7 A. I received a Bachelor of Mechanical Engineering in 1968, a Masteo of Science in 

8 Nuclear Engineering in 1969 and a Ph.D. in Nuclear Engineering on 1971, all from tho 

9 Georgia institute of Technology. I am a registered professional engineer und u member 

10 of the American Nuclear Society. I have more than twenty-six yean of experience in 

II the nuclear power industry including more than twelve years of nutlear power plant 

12 construction and startup experience. I have pnnicipated in the construction and ~tnnup 

13 of seven nuclear planlS in this country, including Cryl.taJ River 3 (CR-3), and overscu 

14 in management positions including startup ll\lllloger and s1te manager. As o loaned 

IS employee at the Institute of Nuclear Power Operations (IN PO), I participated in the 

16 Construction Project Evaluation Program, perfonned operating plant evaluations 11nd 

17 usistcd in development of the Outage Management EvaluatiOn Prognm Since JOonong 

18 GDS Associates, Inc. in 1986, I have been involved in evaluauon and monuorong of 

19 nuclear plant construction and op..tatlon on behalf of non-open ting owners. I have 
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also participated in rate case and litigation support IICtivities related to nuclear power 

2 plant construction, operation and docorruniuioo.ing. I have evaluated the cc:nificauon 

3 application of fouil fueled plants and have monitored Lhe construcuon of gns 1Urb1nc 

4 pellklng plants for a state regulatory agency. My resume i : Included liS 

5 Exhibit __ (WlU-1). 

6 Q. WHATISTHENATUREOFYOURBUSINESS? 

7 A. ODS Associates, Inc. (ODS) is an enginec:ting and consulting finn with offices in 

8 Marietta, Georgia and Austin, Texas. ODS provides a variety of suvices to the electric 

9 utility industry including power supply planning, generation support SClViccs, rates and 

10 regulatory consulting, financial analysis. load fon:casting and statistic.U serv1ces. 

II GenctDtio.t support services provided by ODS include fossil and nudear plant 

I 2 monitoring, plant ownership feasibility studies, plant management aud1ts. producuon 

13 cost modeling and expert testimony on malletS n:ltting to plant ma.u gemcnt. 

14 con.struetion, licensing and pctfonna.ncc i.ssucs in techmclll liugation and regulatory 

IS proceedings. 

16 Q. ON WHOSE BEHALF ARE YOU TESTIFYING? 

17 A. I am pn:scnting testimony on behalf of the Stale of Florida Office o f Public Counsel . 

18 Q. WHAT WAS YOUR ASSIGNMENT IN THIS PROCEEDING? 

19 A. My a.ssignment was to perform a prc:lllmlnary evaluation of the currc:nt outage at Florida 

20 PowcrCorporution's (FPC) Crystal ruvcr Unit3that began on September 2 . 1'>96 I 

21 WI!.\ a.< ked to Investigate the causes of this outage and to evaluate the pcrforman.c of 

CDS loiiMiarts, Inc. 2 
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FPC management as il re.la!cs to the CUITCtlt outage. FinAlly, I was asked to pn:pare and 

present tc.nimony presenting the resuiLI of my investigatioo and evaluation. 

WHY DO YOU CHARACTERJZE YOUR WORK AS A PRELIMINARY 

INVESTIGATION OF THE CRYSTAL RIVER OUI'AGE? 

I consider my investigation p1'Ciiminary 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 Lime frame allowed for my evaluauon wa. 

exceedingly shon . Due to the obbn:viated time frame, leu than one full round.of 

discovery was possible befon: the filing dale for my testimony. A complete 

investigation of a lengthy outage such as the current Cryst.al Rlver outage can take six 

months to one )'UI' to compiCLe and wiU typically involve many rounds of di5covery. 

For these reasons, I believe that my Investigation lllld findings are preliminary. I would 

hope lhnt time will permit a more complete investigation of the outage once It is 

completed and the unit bas been n:tumcd to service. 

PLEASE DESCRIBE THE METHODOLOGY USED IN THE CONDUCT Of 

YOUR INVESTIGATION. 

In performing my preliminary n:view of the current outage at Crysto.J Rlve,r Unot 3, I 

reviewed extensive n:cords and documentation prepared by the Company. These 

documents include Florida Power Corpo111tion's Pn:Uminary Rcpon on the Current 

Outage at Crystal RJ ver Unit 3 s• Jm!lted to the Cornmluion on March 19, 1997, a 

3 
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tran.scrip1 of the SIAff Workshop held on March 26, 1997. and testimony riled by the 

Company's whoesses. I also reviewed other publicly available documenl'l such as 

NRC inspection repons. I developed imerrogatories and document requem nnd 

reviewed the Company's partial production of documenl'l, ahhough the time available 

for this review was limited. I attended the deposltiolll of Mr. P. M. Burd. Mr. Poul 

McKee and Mr. Fran SuWVIll ll!ld plllticipated in the development of questions for 

these depositions. In summary, I used all of the relevant sources of information that 

were available to develop an understanding of the cln:umstanccs that led to the current 

outage and of the worlc thai is being performed during this outllgc. 

Q. DID YOU PLACE MORE WEIGHT ON ANY PARTICULAR SOURCE OF 

INFORMATION? 

A. In performing a reuospectivc anAlysis of an OU!Jige such us the current outnge nt Cl')'l>tal 

River. I have found that the best soun::es of infonruuion are the contemporancou~ 

documents that were generated at the time of the events under review or shortly 

thereafter. These documents would include routine working records such as the: 

Modification Action Requesi.J (MAR) and ufely evaluations prepared for the 

modifications of interest, Company correspondence and presenuu.ions to the NRC 

e~plllinlng the fa.c:LS and circumstances relevant to the outage, nssenments and root 

cause analyses performed to determine the fundamental causes of the problems, and 

other contemporaneous documents prepared during the normal course o f business. 

CDS lw«lotu. In<. 4 
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~i;;i; ;gi;;;;;;;;=====~~~~R~i>'Cl~ 

HOW DID YOU EVALUATE THE REASONABLENESS OF FLORIDA 

POWER CORPORATION'S MANAGEMENT ACTIONS IN YOUR REVIEW 

OF THE CRYSTAL RIVER OUTAGE. 

I evaluated the dccisiom and actions by FPC management, employees and contractors 

in light of the facts tluat were known or reasonably should hnve been known nt the time 

by a person possessing the proper qualifications. Titus, in evaluating the current Crystnl 

RJver 3 outage, I have applied a "rusonoble. properly qunJified. person te5t" to tho 

dccisiom and actions of FPC, evaluating these decisions :u~d octions in light or what 

FPC knew or should have known without benefit of hindsighl. 

IN YOUR OPINION, IS IT APPROPRIATE TO USE DOCUMENTS 

PRODUCED BY TilE NUCLEAR REGULATORY COMMISSION, THE 

INSTITIJTE OF NUCLEAR POWER OPERATION, OR OTHER 

REGULA TORY AGENCIES IN AN EVALUATION OF111E PERFORMANCE 

OF THE MANAGEMENT OF A NUCLEAR POWER PLANT? 

Yes. I believe ttuatlt Is appropriate and valuable to usc documeniS prcpnrcd by the NRC 

or INPO in performing nzt evnluntion of the actions of nucleru- plant manugomcnt. It 

is not only appropriate and valuable to use these sources or information. but fat lute to 

do so would I'I:$Uit In a Ius than complete investigAtion or the record and circumstances 

related to the ouugc or event under review. DocumeniJ prcpnrcd by the NRC or 

INPO contain the observations of a knowledgeable, third plll1y investigator and oOen 

provide the best avnllnble contemporaneous compihuion of the facts :u~d circumstances 

COS A.JJD<ID/11, /n(. 
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surrounding a specific event ~ documents an: orten the I'C$Uit of extensive 

investigations by teams of ex pens and are a source of information that should not be 

ignored. However, I agree with the 1982 decision of the Flonda Supreme Coun 111 

which it considen:d the use of NRC repons in investigations of utility management and 

found: 

While the use of these documents arc undoubtedly useful for 
numerous purposes, they should nO! 5erve as the primary source of 
evidence in a fault-finding detcnnlnatlon.1 

The NRC U5eS different criteria in pcrfonning its evaluations. Nevertheless. the facts 

and lnfonnation contained In relevant regulatory documents are an lmponant p&rl or 

the record that often cannot be duplicated arter the fact. These documents should be 

appropriately considered if an evaluation b to be thorough and complete. 

DOES THE COMPANY MANAGEMENT BELIEVE THAT NRC INSPECTION 

REPORTS AND 0 1o[ER DOCUMENTS ARE USEFUL IN IDENTIFYING 

PROBLEM AREAS AND EVALUATING THE OPERATION OF A NUCLEAR 

POWER PLANT? 

Yes. they do. When Mr. Petey M. Beard, Jr .. the n:ocntly retired Senior Vice President 

of Nuclear Opcn~tions, was asked in hi s deposition on April 22, 1997. how he 

famlliariud himself wlt.h Crystal River 3 upon assuming the position of Senior Vice 

President Nuclear, the first two octions identified by Mr. Beard wen: to review the 

Florida Power Corp. v. Public Service Commission, No. 60534, December 16. 1982. 
Fla .. 424So.2d 745 

CDS MJoc/4Jts, Inc. 6 
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NRC reporu cooeemlng lbc unit and 10 vlait lhc NRC regional office in Allnnta to 

discuss the plant and identlfy current problem nreas.1 

Q. DOES THE COMPANY MAKE USE OF FINDINGS BY THE NRC IN ITS 

TESTIMONY? 

A. Yes, the Company makes e~tensivc use of NRC findings nnd repons when these 

findings and reporu are supportive of their position. For example, in h1s tesumony 

7 before the Commission during FPC's 1991 rate case. Mr. Benrd went to greutlcngth~ 
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• 

to review the findings of the NRC's Systematic Appraisal of Licensee Performance 

(SALP) repon for Crysw River 3 that were favorable., The Company clearly believed 

that the NRC's SALP findings were appropria!C for consideration by the Commission. 

In the Company's Preliminary Rc:pon on the Current Outage: at Crystal River 3 , the 

Company rcpc:a1edly states that the NRC was aware of the modifications or that the 

modifications were made with the knowledge of the NRC'. Once again, in this case, 

the Company believes that the actions by the NRC should be considered by this 

Commission. 

Deposition of Mr. P.M. Beard, Jr., dated April22, 1997, page 35, lines 12 • 16 

Transcript of Hearing In Rc:: Petition for a Rate Increase by Florida Power Corporation, 
Florida Public Service Commission, Docket No. 910890-El, July IS, 1992, Pn:filed 
Testimony pages 8-11 COITC$ponding to lranscrlpt pages 1373-1376. 

J7PC Preliminary Report on the Cut .. mt Ou1~ge at Crystal River Unil 3, dated March 19, 
1997,pago II. 

GDS Assocla/a, Int. 7 
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Q. WHAT DO YOU RECOMMEND CONCERNING THE USE OF NRC 

DOCUMENTS IN EVALUATING tnTLITY MANAGEMENT? 

A. 1 recommend that the Commission allow NRC documents to be used in evaluauon of 

utility IIWI~t. These documents should n01 be relied upon as the "primary 50Un:c 

of evidence in a fault-finding detennination." but the Commlsslon should recognize 

them as valuable IOUl"CCS of information to be considc:n:d. 11le Company mould not 

7 be allowed to have it both ways. ThaJ is. they should not be Ill lowed to introduce nnd 

B rely upon NRC documents when these documents suppon tbclr position but be allowed 

9 to prevent the usc of such documents when these documents 111e critical of their 

10 decisions or actions. 

II Q. PLEASE SUMMARIZE YOUR TESTIMONY. 

12 A. My testimony presents the result! of my preliminary review and cvnluuuon of the 

13 ongoing outage at Crystal River 3. I refer to my review and evaluation u prelaminnry 

14 because the outage is still in progress and a final evaluation is not possible prior to 

15 completion of the outage. In addltioo. the abbreviated schedule available for this 

16 review did not allow for comprehensive discovery that will be ncce,uary to perform A 

17 final evaluation of the outage. As a result of my review I have reached the following 

18 conclusions: 

19 • FPC's rn.anqcment of CR-3 has been seriously deficient for several yean 

20 prior to the current outage. These management deficlendes nllowed the 

21 conditions to develop that uhimateJy ruultcd in the current outage 

(iDS Auoclotn. Inc. a 
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Tbe oucage wu avoidable. II FPC had adequllcly evaluated the impact and 

the safety consequences of modifications to the emergency feed water 1ystem, 

and submined these modifications to the NRC for review and approval as 

required by NRC regulatiOM, the current outage would not have been 

The root causes of the CR-3 JlWiagement deficienete$ IU'C 1denufied 10 the 

Company's Management Com:ctlvc Action Plan Phase II including: 

• Focusing more intensely on cost 1111d production than safety; 

• ManiiCIJlelltllOilistening to or IICting upon infonnation avaHable to 

them; 

• A strOng sense of denial with 1cgard to perfonnnnce; 

• A family organiZAtional culture rather than a self-critical team. 

FPC should bear the burden of additional cosu resultmg from th1s outage. 

14 BlUed on these conclusions I make the following recommcndBtions to the 

15 Commission: 

16 I. Preclude the Company from collecting any funds as a result of thts outage 

17 until a final evaluation of the outage hu been performed and it has been 

18 detennined whether the Company should be allowed to recover additional 

19 cost.s ~Uultlng from this outage; 

20 2. At lbc conclusion ortbe oucaae, conduct a full and comprehensive evaluation 

21 of the causes and lmpacl.. .~r the outage; 

CDS IIJiodntu, Int. 9 
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3. Establish a schedule for the comprehensive oUiagc rcvoew lhnt provtde> 

2 ndequatc time for full discovery and llll&lysis of the compiCJt technical issues 

3 related lnvol ved. 

4 II. OVERVIEW OF CR·3 MANAGEMENT PROBLEMS 

s Q. WHAT IS CONTAINED IN THJS SECTION OF YOUR TESTIMONY? 

6 A. ln this sec.:tion of my testimony I provide an overview of the long standing rnanagemenl 

7 problems 111 CrysW River 3 t.lw ultimately culminated in the current shutdown. This 

8 overview is prinwily bnscd on assessments, roo! cause analysu :.nd corrective ;:::tton 

9 plans developed by the Company. 

10 Q. WHY IS AN UNDERSTANDING OF TilE MANAGEMENT ISSUES AT CR-3 

II IMPORT ANT TO THIS PROCEEDING? 

12 A. II is imponant to put the < 'trrent problems in context and for the Commission to 

13 understand t.1w the problems that led to this outllge arc not isolated anomoliell but liCe 

14 pan of a broad picture of ineffective management that hilS existed at CR-3 for a long 

IS period of tlmc. 

16 Q. wmcn ASSESSMENT OF CR-3 MANAGEMENT WILL YOU DISCUSS 

17 FlRST? 

18 A. I will first discuss the most recent corrective action plan. the Management Correcttvc 

19 Action Plan Phase D. ln addition to conLainlng corrective act•ons, thts document 

20 identifies the root causes of many of the ·xlsting manaacmcnt problems at CR-3. 

GDS ~m>clotu, Inc. 10 
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WHAT IS PHASE 0 OF THE. MANAGEMENT CORRECTIVE ACTION 

PLAN? 

Acconling to FPC, the Managemen1 Comctive Action Plnn PhMe II (MCAP II) .... 

chans the course ror bringing CR-3 co the standlllds the owners, regulatol1. and pubhc 

eltpect and deserve."' Areas identified as needing corrective actions are ldcn11ricd In 

MCAP D as:' 

Leadership Oversight and Jnvolvemenl 
Configuration Management/Design Basis 
Regulato.ry Compliance 
Engineering Performance 
Openotlons Performance 

These areas encompllSS most or the major operalional II/'CilS or the plnnl. 

Problems and difricuhies or this magnitude and extent can only occur due to 

shoncomings and failures or management. FPC itself states that " ... manngemcnt was 

the key ingrecbenlto thc shoucomings."' In shon. FPC had long standing. pervasive 

managemenl problems that resulledl in the nujor corrective actions that are curren tly 

Crystal River Unit 3 • Management Comctlve Action Plan Phase D (MCAP m. 
November 22, 1997, Opening Statemenl, page I. (11tis document was transmillcd 
to the NRC by FPC by teller on November 27. 1997 and is included as Item 4 in 
Appendix I to Aoridll Power Corponllion's Preliminary Repon on the Current 
Outage at Crystal River Unit 3, Docket No. 970261-E. Man:h 19, 1997.) 

Crystal River Unit 3 • Management Comctive Action Plan Phase ll (MCAP II). 
November 22, 1997, page 2. 

Crystlll River Uoil 3 ·MAnagement C-orn:c:tive Action Plan Phase D (MCAP II), 
November 22, 1997, Opening Statement, p'lge 1. 

CDS Amx:latu, Int. II 
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underway. 1bese findings arc emphasized even further by Reviston I to the repon 

which states: 

A apecially dcalgnated subcommittee of the Nuclear General 
Review Committee (NGRC}, chaired by the NGRC Chairman, 
reviewed Reviaion 0 of MCAP n. ThiJ group believed the focus 
prescribed In the live areas above was too narrow and did not 
address the four following fundamental root causes: 

• 
• 

• 
• 

Focusing more intently on cost and production than safety 
Management not listening to or acting upon mformmtton 
available to them. 
A strong sense of de mal wnh regard to performance 
A family organiz.auonal culture rather than a self·cnuc•l 
team.• 

These problems were identified n<X just by an internal group ot FPC or by a smaJI 

group of individuals. According to Mr. Beard: 

... several asseumcnu have been conducted over the last few 
months. These useumcnu were conducted by our slllff, the 
Nuc.lear Regulatory Commbsion. as well as teams of highly· 
quallftcd. experien<:ed, nuclear industry professionals. I have used 
lbese assessments 10 hcJ p me ddetminc wlw DCCded to be fIXed .•. t 

Mr. Beard goes OD tO StAle that: 

There is one area I particularly want to stress because ttls so cntocal 
to the succ:cs.sful operation of a nuclear power plant . ovemght 
At CR-3, as is the cosc ot o.ll nuclear plants. there nrc multiple 

Crystal River Unit 3 ·Management Corrcct.ive Action Plan Phase 0 (MCAP rl). 
November 22, 1997, page 2 . 

Crystal River Unit 3 ·Management Corrective Action Plan Phase 11 (MCAP II), 
November 22, I 997. Opcnlng Staten:.cnt, page I. 

12 
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groups thai serve lhc purpose of monito.ring all pha.scs of the plant's 
performance. There is ... internal oversight such as QA )Quality 
Assurance], NGRC [Nuclear General Review Commiuee). PRC 
[Plant Review Committce].Md NSAT [Nuclear Safety Asse>smcm 
Team]. While 1hose responsible for CR·3's internal oversight 
activities cannot be blnmcd for the plant's shortfalls in perforrnnncc. 
they can be criticlz.cd for failure to recogni7c and help 11.1sure they 
were corrected. However, oversight organiz.ations can not be 
effective if line management falls to respond appropriately to 
critical appraisals. There is some indication that this lw occurred 
at CR-3.'0 

Once again, although lhetc were oversight orgtllliz.alions which should ha\'e identified 

Md assisted in alleviating the problems at CR-3. these organiz.ations could not be 

effective due to the failures of line management. 

MCAP was developed "with two fundamental principle1 in mind: ( 1) tO 

idclltify the major Issues and deficiencies in Crystal River 3's pcrfomoance und to (2) 

direct action to resolve those deficiencies."" The effective omplementatoon of the dorcct 

actions necessary to resolve the identified deficicnci~ has re~ulted In the current 

ongoing outage at CR-3. There is little doubt that these actions are necessary to restore 

CR-3 to a material and management condition that complies with the design basis and 

will enable future opcra1lon that Is both safe and economical. 

HOW EXTENSIVE ARE Tim PROBLEMS IDENTIFIED IN MCAP II? 

Cryatnl River Unit 3 • Management Corrective Action Plan Phase 0 CMCAP IJ), 
Novcmbcr22.1997, Opening Stntcment, pngcs 1·2. 

CrystaJ River Unit 3 • Management Corrective Action Plan Phase U (MCAP ll). 
November 22. 1997. page 2. 
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The tllllterial provided In lhe MCAP n document in addressing both of its concerns in 

a logical fashion has com:ctive actions inters~ with identification of deficiencies 

and problems. For pU!pOSCS of implementing the needed com:ctive actions, this format 

is appropriate. However, for pulpOSCS of undcrst&ndlng the deficiencies Md problems, 

it docs not provide a clear picture of the extensive magnitude of the problems Dl CR·3. 

Excerpts from MCAP non: provided in Exhibii __ (WRJ·2) which focus only on the 

problems identified. This exhibit delineates problem dcscn:"tOns. root cau~'· 

contributing causes and (lo the extenl npproprintc for dlscussion of 1he problem~) CR· 

3's present condition. Taken in lola!, this SCI of excerpts I!Uikes it plain just how 

pervasive and widespread the problems were. 

HAS FLORIDA POWER CORPORATION IDENTIFIED THESE PROBLEMS 

OR SlMILAR PROBLEMS IN OTIIER ASSESSMENTS PRF..SENTED BY 

FPC? 

Yes. FPC made a presentation to the NRC in 1hc January 24, 1997 Prcdccisional 

Enforcement Conference in which it discussed it5 lntemnl management problems. To 

a large extent, that presentation aunplified and dtscusscd panicular facets of MCAP II 

and concluded that MCAP U would resolve the problems. One indicouon of the long 

standing nature of the dlfficullles was FPC's stotemenl 1ha1: 

FPC views the apparent viol allons as symptonwic of deficiencies 
that prcd<IIC MCAP U: 
• J OCFRSO~S9 evaluations ... 
• DcsJan control ... 
• Correcllve acuon implemcnlalion ... 

ODS As~txlottl. lnr. 14 
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• Procedures ... 11 

2 Some indicAtion of !he pervuive nature of !he problems in one arca. that of conducung 

3 safety evaluallons of design changes, is reflected in FPC's statemem that an a 

4 preliminaty review 12 of a sample of 44 safety evaluallons required further review.'' 

s In their pi'C$CnW.ion 10 the NRC, FPC noted with regard to the scope of the 

6 problem reprdlng design control process and procedures thai it had been found that 

7 unverified elcctrleal diesel case 5ludles, hydnulic system casc Sludics, and station 

8 blackout ease litudies had been used to support plant modific:allons." Such pnetices arc 

9 a clear violation of standard pniCticcs in the industry. 

I 0 lllere were also earlier lndieauons of managcmcnl problcnu II CP -3. 

II Q. WHAT WERE Til E EARLIER INDICATIONS THAT TIIERF. WERE 

12 MANAGEMENT PROBLEMS AT FPC? 

13 A. In 1994-1996, FPC upc.:enced problems which resulted m identification of 

14 management problems. In particular, on September 4 and S, 1994, two unauthorized 

IS 

16 

11 

tests (referred 10 u "evolutions" In most of !he available documentation) were 

conducted on !he Makeup Tank (MUl) by opcnllors at CR-3. On September 13, 1994, 

FPC Preientatlon Notes (auacbcd 10 the Januaty 31, 1997 NRC lener 10 FPC documenting 
the January 24, 1997 Prcdccisional Enfon:emem Conference), page 7. 

u Ibid., page 21. Twelve of the reviewed safety cvalutlions 1nvolved the ASV-204 

modifications. The remaining 32 were a sample over the period from 1990-1996 
" Ibid., page 30. 

IS 
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other FPC personnel learned of the second unauthorized evolutiun which occurred on 

September 5, 1994 and notified the NRC. This began a 5Ctic:s of iovc:stigatlons. 

Ultimately. as a result., io Februazy 1995, the original MCAP wu issued (consist.ing of 

4 49 steps). It was DOl until July 13, 199S, however, that FPC ITillllAgcmo:nt became aware 

s 

6 

7 

8 

9 

10 

II 

12 

13 

14 
15 
16 
17 
18 

of the first unauthoriz.ed evolution which occurred on September 4, 1994 11 

As :1 result of teaming of the September 4, 1994 event. m July 1995, FPC 

m11nagement chllltCied on investigation of the events Involved to attempt 10 determine 

the facts and to make recommendations. The investigation was he.tdcd by Daniel C. 

Poole and his report Clllllc to be known as the "Poole Report." Tbe bulJc of the 

investigatlon revolved around the failure of the opc:aton to disclose the first of the two 

unauthorized evolutions for ten months despite an active set of investic;ations 

conducted during that lime. Portions of the opioions and conclusions reached. 

nevertheless. raised manegement concerns. The report &tates thlt : 

During the course of the inves1igation, an accumulation of facts 
and/or opinions have indicated that other luucs needed to be 
investigated. These included ... What broke down in f'PC's 
corrective action proceues such that the September 4th evoluuon 
went undetected and unreported?'• 

" The details in this paragraph were excerpted from the chronology presented by FPC to the 
NRC in the Man::b 27, 1996 Pn:decisloDAI Enforeemc:nt Confencnce. This material we< 
attached to the NRC leiter of April 2, 1996 to FPC documenting that meeting. 

16 Daniel C. Poole~~ al, fTtnaJ Report oo the Investigation of Pouible MiJcooduct • Plwe I, 
September 6, 1995, page 18. 1'hJs report was submilted to the NRC by an FPC leiter dated 
April 22, 1996. 

ODS llmJciatts. Inc. 16 
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As a pan of the earlier investigations, the Mllllagcr of Nuclcnr Power O~rattons 

(MNPO) bad been~ 10 consider the issue of earlier evolutions. The Poole Report 

stated that "The MNPO docs not nppear to have regorded the issue of previous 

4 evolutions with much seriousness."" The report then goes on to state that: 

5 
6 
7 
8 
9 

10 
II 
12 

13 

14 

15 

16 

17 

18 
19 
20 
21 

11 

II 

.. 
lO 

FPC lllAIIJI8CillCDt failed to perfonn a del.alled event review lUid tOOl 

cause analysis. This appeared to result from a failure 10 implement 
the basic corrective action process for humllll perfonnance 
problems. The next loglcal step may seem to be a conclusion thai 
this was motivated by attempiS to "down play" the evenL But, to the 
contrary, the failure to implement basic corrective processes 
appean 10 be more related to management's z.uJ 10 deal with the 
Issue at a high level and with dispatch." 

In oddllion, with regard to selected inuCJ. the report goes on to state that 'The Team 

was left with a sense that insufficient communication was employed by m1111agcmcnt 

... The Tum was also left with a feeling that the issue of tile plant's perfonnance not 

following the (expected cwve) wasn't resolved in a timely manner ... "" This portion 

of the report concludea that: 

Ibid., page 20. 

Ibid., pasc 20 . 

Ibid .. pase 23. 

Ibid., page 23. 

The Team dld 001 have the lime or the resources to pursue these 
questions 10 adequately provide actionable answers to man11gcment. 
They are very important from a nuclear safety Jlandpoint nnd are 
valid questions for FPC manascrncnt to pursue.10 

C DS A.JJOCiou~. ltte. 17 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2 

3 

4 

5 

6 

7 

8 
9 

10 
II 
12 
13 

14 

IS 
16 

17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 

Direct T cstimocy or 
Dodd No. 970261·EI 

Flori<b Power C«paratioft 

In shon, the Poole Repon raised Issues lluu should have alened management to at least 

the poteotial for significant and pervasive problems. This appc:an not to have been 

acted on promptly. 

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

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

in NovembeT 1994 in response to the fcnt notification of an unauthoriz.cd evolution On 

December 31, 1994, Dan Poole, the Chalnnan of the MRP, responded in p1111: 

The MRP found &ufficient examples in our review of documents 
perulning 10 opcnt.lons in the 1993 and 1994 time from to justify 
the NRCs conc:erm •.. (T]aken u a whole they represent evidence 
of some nccdcd ac:tions by FPC management to ensure the nuclear 
mission is met and to restore the NRCs confidence in our 
operation. 

1be recommended actions can be sumrnariz.cd as: 

• Initiating an agressive elTon to impro~-e .. from the top down, internal 
communication of the s11fety culture ... 

• Expand e1.'sting management procedural Initiatives, mcluding 
additional emphuis on procedurnl adherence ... 

• 

Inaease the management Attention devoted to managing change. 11us 
includes eonfigUl'lll.ion management, procedures and processes. lind 
organiutional change. lncffeclive or incomplete management of 
changes was a significant contributor to many of the event~ or 
condllions reviewed by the MRP. 

Enhance the cwreot initiatives to improve the woriting relationship 
with the NRC, by development of a more eomprehc.nsivc plan. This 
plan should address philosophy and expectations as well u 
mechanics. It should stress recognition of the value added by the 
regulator in cac:h intemellon. Once developed, thorough internal and 
external communication will be required for h to be effective. 

GDS Awxl4tu. fne. 18 
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Q. 

A. 

Jl 

h should be emphasized llllll no single a<pccl of lhc nx:ornmcndalions would, 
by ilself, be suffiCient to accomplisb the objectives of ensuring the mission 
suuement can be met and restoring NRC confidence in our operations." 

In shorl, FPC has found evidence in prior years of lhc very kind of pervasive problems 

now being addressed by MCAP n. This occurred despite FPC's assurance to this 

Commiulon that configuration msnagement was the subject of a substanulli 

improvement effort that had been underway since: 1989." 

WHAT ROLE DID THE NRC PLAY IN IDENTIFICATION OF TliESE 

EARLIER PROBLEMS. 

The NRC played an ~~etive role of raising que.sclons, conducting investigations, and 

issuing Inspection Reports. On March 27, 1996, the NRC conducted a Predccisional 

Enforcement Conference with FPC in which a series of violations and problems and 

the associaced tool causes were discuued. FPC made extensive: statements In that 

meeting with regard to lhcse nwters. With regard to root causes and contributing 

factors underlying violations, FPC stated; 

• 

• 
• 

Thcte was insufficient day-to-day llWiagcment presence 10 the 
contrOl room (page 38) 
('The root cause was) Deflcienc shift supervisor leaaership (page 21) 
Managemenl was n01 suc:oessful in achieving consistent adherence to 
procedures by opennors (page 21) 

Dnn Poole, Management Review Panel, December 3!, 1994. 

" Transcript of Hearing In Re: Petition for a Rate lnci"CC$C by Florida Power Corporation, 
Florida Public Service Collllll1$slon, Docket No. 910890-El, July 1.5, 1992, Prcfilc:d 
Testimony pages 16-17 corre.spoodlna to traMcript pagea 1381-1382. 

GDS Msoclaru. Inc. 19 
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• Management effotts to slll:llglhcn shift supervisor leadership not 
timely (page 22} 

• Ineffective communication & Interaction between Design & System 
Engineering (page 69} 

• lnadequllle Engineering involvclllelltln opcnting procedure revisioll$ 
(page 75} 

• Ineffective communication between Engineering & Operations (page 
75} 

• Management did not assure cakulation and opcnting procedure 
processes included interdepllltmental reviews (page 7S}u 

FPC abo cited and agreed with the NRC statement (with certain qualifications} that 

"Inadequate management oversight allowed recurrent challenges to and violations or 

operating curves r.bat were intended to ensure that design basis limat1 wea'C not 

excccdcd."1' In their explllltotlon of their "agreement" with the NRC. Ff'C stated thna 

management oversight had five elements of which l1lliY lhe following three were 

inadequate: 

• Communica.ing operatlng standards, including training on thc:sc 
• Establishing processes to identify deviations from standards 
• Observing and &clf·assesslngto ensure standards are meL 11 

FPC also agreed with the NRC's assessment that " ... management did not woric 

ciTectlyc:!y with the engineering and opcnatlons ai.Jllf to resolve a long standjng opcrnt::>r 

Page numbers 1\l'C from the FPC presentation to NRC In lhe M1111:h 27, 1996 Predecisionnl 
Enforcement Conference. This material was auachcd to the NRC leuer of Apnl 2. 1996to 
FPC documenting that meeting. 

1
' Ibid .. page 45. 

11 Ibid .. page 46. 

CDS l'osstx:lola, Inc. 20 
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Q. 

A. 

Q. 

concern. [emplwi.s in original)"'» Once again, this agreement had ccrtnin reservations 

anaclled. FPC concluded, In pan. lhat "There were deJicicnctcs '!" SQmc clement~ of 

management oversigbt in September 199-1:'11 

1bese fmdings, bot.h internally and by the NRC •hould have been sufficient 

to alert FPC management of the need for improvements and clwlges to 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? 

Y cs. The most prominent case b the ongoing case: involving Northeast Utilities and the 

Mills1onc nuclear units in which it is widely alleged tlw an inapptopriate emphasis was 

placed on cost control and production at the expense or safety. The general similarily 

with regard to one of the suspecled root causes is suilting. However. the >late 

regulatory authorities in the appropriate jurisdictions have not yet completed thetr 

determinations in that case, and it would be premature 10 conclude thai the issues are 

precisely the samo.ln llddltlon, the specifics ot CR-3 nre cenoinly different. 

SHOULD FPC HAVE BECOME AWARE OF THE EXTENT OF TlLEIR 

PROBLEMS ANY EARLIER THAN THEY DID? 

,. I bid .• page 79. 

11 Ibid .. page 82. 
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A. Yes. Tllere wen: cmcrainglndlc:ations of problems as lllicuued extensively in FPC"s 

internal evaluations. These problems '""CI'C apparently dealt with narrowly. probably due 

10 what Is now viewed by FPC as 'one of the root causes of thc!r problems. namely 

manmgemcm ""denial."" 

Q. DOES THE NATURE OF THE PROBLEMS BEING EXPERIENCEO n \' FI'C 

ARISE FROM NE'IV DEVE LOPMENTS IN THE NUCLEAR INDUSTRY OR 

FROM CHANGES IN REGULATIONS? 

A. No. As. expcrieoce in the nuclur indusuy incruses.lherc are evolullonary changes in 

!he practice$ and in !he intClprellll.lon of regulations (including some of the areas 1h11 

arc al issue in lhiJ proccedlng). Tbose areas include configuration control and. in 

particular, keeping records of !he eumnt design and !he basis for the design of the 

fecllily, as well as lhc required c:ond'uct of safety evaluations when clwlges are mmde 

in the design. FPC"s practices in lhelc areas did 001 meet good ullllly pract1ces or 

existing nuclur industry practices. The Emergency Feedwater and the Emeracncy 

Diesel Genet111or problems discUSJCd a!lcncth elsewhere 10 my teslunony are only one 

example of lhls.. Keeping track of the current dcs1gn of lhe plan I and conducung •ufc1y 

evaluations of design changes is and )las been a reguliUory requirement imposed by the 

NRC (and codified in the Code of f-ederal Regulations) and lhe practice in the nuclelll' 

indus11y since ilS incepllon. 

CDS lluoc/olts. IM. 22 
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Q. 

A. 

Q. 

A. 

Ill. HISTORY OF THE CURRENT OUTAGE 

WHAT WAS mE INITIATING EVENT FOR THE PRESENT OUTAGE? 

On September 2, 1996, the unit experienced a failure of n pipe in the turbine lubncnung 

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 fo~~ming of the oil In the tank. ln response to 

these indications of a serious problem with the turbine lube oil, the unit was removed 

from service. lnspcctloM the following day found a long cmck in a turbine lube oil 

pipe. Additional inspectlonsi'CVC.Iled a four and one half foot crock in the lube oil pipe 

ond a blown gasket on a flanged pipe joint. E.nglneers also found a damaged papc 

suppon and one missing pipe suppon. 

DO YOU AGREE WJI.t THE COMPANY'S DECISION TO REMOVE THE 

UNIT FROM SERVICE ON SEPTEMBER 2, 1996? 

Yes. From the indications observed by the Company, it was apparent that a serious 

problem existed in the turlline 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 dollan of damage. I agree with the Company's dechlon to remove the 

unit from service. I have reached no conclusion. however. concern ing the 

reasonableness of the Company's nwntCJWlCC activity in th.os regard. 

CDS Associotu, Inc. 23 
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Q. IF THE TURBINE LUBE OIL PIPE FAJLURE HAD BEEN THE ONLY 

PROBLEM, WHEN WOULD THE UNIT HAVE RETURNED TO SERVICE? 

A. Company witne.U Mr. Paul Me~ states in his testimony that by September 14, the 

repairs weze completed and the tank was clc&ned and reftlled wilh oil. Mr. McKee 

estimates that the unit would have been ready to return to service on approximately 

September 21, 1996.21 

Q. WHY WAS THE UNIT KEPI' Otrr OF SERVICE BEYOND SEPTEMBER 21. 

1996? 

A. During Refueling Outqe 10 in early 1996, t.he Company had installed a modlficatlon 

in the Emergency Fecdwatcr System designed to resolve concerns with the avallablllty 

of emergency feedwater during all required nccidcnt scenarios and concerns with 

loading of the A Emergency Diesel Generator. These concerns and the resulting 

modifications are disawcd in detail in the next section of this testimony. Throughout 

t.he summer of 1996, the NRC continued to raise questlons about the modification and 

the adequacy of the Emergency Fecdwater and Emergency Diesel Generator sy>tc•m 

By early September, the NRC bad identlfied what it considered to be Unre,•iewed 

Safety Questiom (USQs) with both systems. An Unreviewed Safety Quutlon existi 

if the probability of OCCWTcncc or the consequences of an 3Cl''"~"' "' r~uipl"'"-ll t f•'h•..-

imponantto safety (as evaluated in the ufe1y analysi~ rcpon) may be increased or if 

Direct TestimooyofMr. Paul F. Me~ in FPSC Docket No. 970261-EI. page 45, lines 17 • 
22 
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the potentW for an ucciclent different tlutn evaluated in the safety a"alysis repon may 

2 be created. A USQ is also created if the margin of safety as defined 111 the basts for any 

3 technical specificallon is reduced.:~t If a USQ is created, the licen~ee must receive 

4 approval from the NRC by means of a liccn5C amendment prior to llUilclng the change. 

5 Initially, FPC did not agree with the NRC's conclusion that Unreviewed Safety 

6 Questions exbted but FPC engineers continued to study lllld analyz.e the situatlon. 

7 FPC's actions during this period were described in detail by Mr. Frnn 

8 Sullivan, FPC Manager of Nuclear Operations Engineering, during his deposition on 

9 Apri116, 1997. Mr. Sullivan described 5everal days of intense study and review by an 

10 engineering task force trying to resolve the USQ Issues raised by the NRC. At the end 

II of this period, Mr. Sullivan stated that he requested a "[)evil's Advocate" puncl to 

12 review the conclusions of the group. A De vii's Advocate pMel is a g.roup of senior 

13 plant personnel assembled to question and chaJJCllge the decisions concerning complex 

14 technical issues. Mr. Sullivan described a very technical review meeting in which he 

15 took nearly three hours to describe the Issues in great detail. Following hiJ 

16 prescnllllion, be responded to questioru from the panel. One questioner asked if there 

17 were any other single fallures (failul"C$ of a single piece of equipment) that he had not 

18 considered. At this point Mr. SuJIJvan described his realization that his group hlld been 

19 so focused on the panicular failure soc:nario under review that they had failed to 

tt Title I 0 Code of Fedual regulation, Pan 50.59 (a)(2). 

CDS Auo.cioi<J, Inc. 25 
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considec other "single faiiW'C$." Funhcr analyst$ over the next few days identified 

other failW'C$ modell lhl.t had not been considered. At this point, Mr. Sullivan, the 

mAnager in charge of maintaining the dCo&ign of Crysw River 3 (I.e .. the person 

responsible for keeping the plant in compliance with design requ1rernents). describes 

his IICiions as follows: 

So at that point In time. I went Md talked to Mr. Boldt and Mr 
Beard. I sald. "As your design manager. I don'tlhink I can support 
the sunup of the unit," because. basically, at the time my words 
were,"' doo'tlcnow w~ we arc."JO 

Maintaining a nuclear power plant in compliance with its design basis. Tcchmcal 

Spccifico.tioo.s and other regulatory requirements is one of the fundamental 

n:aponsiblUties of nuclear plant managcn. To reach a condition in which " I don't 

know where we arc" with Important safety systems is a very IUious situation. At this 

point, FPC maoagemettt decided that they would keep the unit shut down unt1lthese 

issues could be resolve... 

WHAT IS A SlNGLE FAILURE AND WH Y lS IDENTiflCATION OF 

ADDmONALSINGLE FAILURES SIGNIFICANT? 

Safety analyst$ of a nuclear power plant arc based on event scenllrios 1n wluch the 

plant cxperiencet a loss Of Coolant Accident (LOCA) co1ncident with a Loss of 

Off site Power (LOOP). In addition. the failure of any single ac:tivc component must be 

assumed. The plant must be able to wilhstand a LOOPILOCA-singlc failure without 

JO Deposttioo ofFnlllCu X. Sumvan. Ap:il 16, 1997. paae t29.1inc.s 4 • 8 
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eJtcceding lbc design safety limits. Many diffen:nt single fa.ilures must be evaluated to 

2 ensure tlult the worst-case single failure is identified and properly analyz.ed. h should 

3 be noted tluu this buu of being able to withstand a postulated accldent at the same 

4 time that there is a loss of offslte power and a single active failure is a requirement of 

5 the NRC and the longstanding practice throughout the nuclear industrY- The fact thAt 

6 this combination is, in itself, of very low probability is irrelevant 10 the design 

7 requirement. Jn this regard, low probability or low risk docs not relieve the 

8 responsibility of designing to withstand the postulated situation. 

9 Q. FPC STATES THAT THEY DECIDED TO KEEP THE ~.INIT SHUTDOWN. 

10 DID TREY 8A VE ANY OTHER CHOICE ONCE THEY DETERMINED 

II THA TTHE PLANT DESIGN WAS IN A CONFIGURATION TIIA T WAS NOT 

12 lN COMPLIANCE WITH THE DESIGN BASIS? 

13 A. No, they did 110(. Once It was decided the plant was n01 in compli.ance with its license 

14 requirements, FPC had no choice but to keep the plant shutdown until these issues were 

IS resolved. 

16 Q. WHEN FPC NOTJFIED THE NRC THAT THEY WOULD NOT BE 

17 RESTARTING THE PLANT, WERE THE UNREVIEWED SAFETY 

18 QUESTIONS CONCERNING THE EMERGENCY FEEDWATER SYSTEM 

19 AND THE EMERGENCY DIESEL GENERATORS THE ONLY ISSUES Tl-lAT 

20 FPC COMMITTED TO RESOLVE PRIOR TO RESTARi7 
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A. No, lhete were many Issues that required resolution prior to restan. On October 28. 

1996, FPC acnt a leuu to the NRC explaining their decision 10 keep the unit shutdown 

and Identifying the iJsues thai would be resolved and actions that would be performed 

prior to resuuting the unit. A copy of thls lcuu is included u Exhibit __ (WRJ.J). 

FPC states that: 

Due to the EPWIEDO [Emergency Feedwa.ter/Emergcncy Diesel 
Generator] issues, and some other design-related Issues, FPC 
management made a decision to keep CR-3 shut down until these 
Issues are adequately addressed. 

Other delign margin improvement issues identified by FPC requiring 

resolution were: 

• High Pressure Injection (HPI) Pump Recirculation to the Mllkcup 

Tank 

• HPJ System Modifications to Improve SBLOCA Margins 

• LPI (Low Pressure lnjcctlon) Pump Mission Time 

• Reactor Building Spray Pump I B NPSH [Net Positive Suction Helldl 

• Failure MODES and Effects of Loss of DC Power 

• Generic Letter~ 

In addition, FPC committed to cstabllshlng an llltemal "restan panel'' similar to an 

NRC restan panel as describe In NRC Jnspecllon Manual 0350. FPC indicated at in 

its October 28, 19961etter thai they expected the unit to remAin shutdown until at I ell.\ I 

mid-January. 1997. 
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Q. 

A. 

Q. 

A. 

SO, IN ADDmON TO THE EFWJEDG ISSUES, SEVERAL OTHER ISSUES 

WERE IDENTlFIED TO BE CORRECTED BEFORE RESTARTING THE 

UNIT? 

That is com:cl, and the list of required &Ullll1 hei!U continued to grow as FPC 

pcrfonned its reviews. In fact the full scope of the ou1age is no1 known even a1 1hc 

time of this writing. 

PLEASE EXPLAIN WHAT YOU MEAN BY THE LIST OF REQUIRED 

RESTART ITEMS CONTINUED TO GROW. 

On November I. 1996, Mr. Stewan D. Ebneter, the NRC Regional Adminislrator 

formed an NRC Res tan Panel to ovenc:c the &UIIIIt of Crystal River 3. In this letter to 

the members of the NRC &Ulan panel, Mr. Ebneter identified a number of concetll$ 

with the matUigemenl of the unit. The leiter stales in pan: 

Since 1994, the st&ffhas oblerYed significant perfonnance concerns 
111 CR3 (e.g., UIU'' Ithoriz.ed malceup tank tcsl, non-conservative trip 
se1points, missed suiVeillances and failure to follow procedUIU). 
Poor operator pcrfonnancc was highllghled by the September 1994 
unauthoriz.ed 1ea1 of the Makeup Tank (MUT). The staff also 
perfonned 1 root ClUISe analysis of these adven;c 1rcnds a.nd 
detennlned the probable root cause, i.e. lucie of mllllngemem 
commitment. In respoNe, the FPC iniliated a Managcmem 
Corm:tive Action Program (MCAP). 

PPC's MCAP has no1 been effective in rcvc:nlng the declining 
pcrfonnancc trend. Since Its implementation. the starT observed 
continued notable deliclencics In pcnonnel perfonnance in genetlll, 
and more ipCCifically In the area of engineering. The engineering 
Issues Include, among ochcn, the inaccurate design ba&is curve for 
the Mtrr,ICI'V!oe water S)'Skm design, and pcnistent control room 
and Tcchnlcal Suppor1 Center ventilation system issues, poor 
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Preliminary Cryst&l Riwcr Unit J Ow&r Review 

quality of engineering relating to lhc Steam Generator tube 
pluagina criteria. iondcqullte assumptions in the emergency 
operating procedures, Inadequate safety cvalu&lions and 
implementation or modifications which compromised design basis 
Uml1&. In April l996. the staff identified five an:as of concern: (I) 
lnadequau: manaaement oversight and involvement, (2) 
configunUion management and design basis issues. (3) lack of 
sensitivity to comply wilh regulations, (4) a marginally effective 
engineering organization and (S) poor operator performance. In 
July 1996, an [I>AP [Integrated Petformance Assessment Process) 
and SSPJ(Safety System Functionlll lnspecllon] also confirmed the 
Slaff s concerns. 

The NRC Reswt panel met on November 13, 1996 and dc:vc.loped seven general an:as 

under wlllch rcstat1lssues would be grouped. 1nesc areas arc: 

I. Knowledge of design and licensmg bases and adequacy of design margm 

2. Regulatory knowledge nnd penpc:cli ~e 

3. Operator performance and knowledge 

4. Marginally effective engineering organiZAtion 

s. Management oversight; including qulllity assurance. self BSSC-'lsmcnt and 

corrective action 

6. Corrective actions for NRC violations 

7. Olher 

Under these seven gencra1 areas, the NRC dc:vc.loped an Issues Chccklistthnt cont:uncd 

more than I SO Individual items thllt required resolution before restart. 

25 Q. DID FPC ALSO DEVELOP A LIST OF ACTIONS AND ISSUES REQUIRING 

26 RESOLUTION PRIOR TO RESTART? 

ODS ASSDCiot<s. Inc. 30 
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Unit J 

Yes. On December 3, 1996, Mr. Beard eslllbll$hcd the Crystal Rivet Unit 3 Restart 

Panel and initiated a program to identify required restart items and trnck them 1.: 

completion. 11lC FPC Restan Panel document contained n ReMIIr1 Review List that 

identifies many nreas to be annlyud for restllr1 issues. The Rest an Revtew Ll•t are3., 

included 33 an:u for review as shown below: 

• 
• 

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 

Open precunor cards and problem reports 
Open NRC items: 
• Violations 
• Unresolved hems (URI' s) 
• Inspector foUow-up items (IFl's) 
NRC Minutes of Crystal River Restart Panel First Meeting. 
November 13, 1996. AtUiclunent B. Crystal River 31.ssues Checklist 
lP AP action list and proposed violations 
Requests forenglnceri.og assistance (REA's) 
Independent design review panel (IDRP) action list 
Management corrective ICtion plan (MCAP m action list 
Maintenance hems 
Key focus hem liS! 
Open PRCINORC iuues 
Licensee event reportS (LER's) 
NRC commitments (NOCS) 
B&W [Babcock&: Wilcox) generic issues: 
• Decoy beat dtopline 
• LOCA [Loss of Coolant Accident) Induced mechnnlcnl fuel 

loading 
• OTSO [Once Through Sle4m Oenerator) primary/secondary 

coupling- EFP [Emcfscncy Feed Pump) steam supply 
• OTSO tube primary boundary integrity 
• RCP [Reactor Coolant Pump) bumping· rccrltica.lity 
• Wolf Creek sticking conltol rod applicability 
• Oroovc lOA [lntcr-OTIUlular Alla.ck) applicability 
Surveillance procedure • swus to operate until Refuel II 
Organluulonal and Pro8Jllmmntlc (O&P) l~aues: 
• CorTCCtlve ~etion program 
• Root CAUJC evaluation program 
• I OCFRSO.S9 evaluation program 
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Q. 

A. 

• Design basis program 
• Engineering calculation procw; 
• FSAR review program 

• OP/EOP/ AP/SP changes ( Opc:rating Procedure/Emergency Operating 
Procedure/ Abnonnal Procedurc/S urveillance P.rocod ure I 

• Amendments required; 
• Unresolved safety questions (USQ's) 
• Technical speclllcation changes 
• Ucell5C condlllons 

• Restart procedure (Al-256) completion 

1'h15 is obviously an enormous list of arus to be reviewed, including many of the 

fundamental programs that are needed to ensure so.fe plant operation such as the 

Organizational and Programmatic issues. FPC continued to meet with the NRC to 

develop 311 agJUd on list of iuues to be resolved and nctlom; required before re$t3rt 

As of Janullf}' 13. 1997.thc NRC's Crystal Rlver 3 Issues Checklist of items to be 

inspected by the NRC before n:slart bad grown to nearly 200 items. It is dear that by 

December 1996. the scope or the ouUigc had grown from resolution of Items 

conceminglhe £FW IEOO iuues, or the original 8 iuues identified by FPC on October 

28. 1996t.o a massive review of ess.:ntially all aspects of FPC's operation of the Crystal 

Rlver pltlllt. 

WHY OW THE SCOPE OF THE Otn'AGE GROW FROM RESOLtn'ION OF 

A RELATIVELY SMALL NUMBER OF TECHNICAL CONCERNS TO A 

MASSIVE REVIEW OF FPC'S NUCLEAR OPERATION? 

I believe that the scope of the outage increased so dramatically because the NRC hud 

serious concerns about FPC's abilily to safely mMage the plant. As previously 

CDS ltuocU>tt.J. Inc. 32 
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Q. 

A. 

discussed, til<> NRC bad cxprcs.scd concerns about FPC's •ruu11gement for severn! 

years. When it wu discovered thnt FPC lw1 restAned tbe unit following refueling 

outage 10 with the plant in violation of its design basis, the NRC decided that it was 

time to require a comprehensive evaluation of all aspects of FPC's management and 

fonned a Restart Panel for this purpose. So the scope of the outage grew from a 

relutively few technical items to a comprehensive review of FPC's nuclear operation 

because of NRC concerns resulting from poor management performance for several 

years prior to the oulllge. 

WHAT IS THE SIGNIFICANCE OF THE FORMATION OF Tim NRC 

RESTART PANEL? 

An NRC RcsW1 Panel is formed according tO the NRC Inspection Manual ior the 

purpose of establishing guidelines "for approving rest411 of n nuclear power plant nller 

o voluntary or Involuntary shutdown as 11 result of a significant event, complex 

hll!dwnre problem, or serious r. !lDagement deticiency."11 The mnnual fun her states 

that: 

This manual chapter shall be followed when a power reactor licensee plans 
to restart the TC*:tor after the plant has been shut down for one or more of the 
following n:uons: 

• Serious NRC questions about licensee llUI.Ilagement effcctivcne.u. 

NRC Inspection Manual, Chapter 0350, "SWf Guidelines for Restart Approval." Section 
0350-01. 
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Identificat.ion of a complex hardware problem or a degradAtion of a 
suucture, system, or component to the extent that it may not petfonn 
its intended safety function and requires comprehensive NRC 
evaluation before rcstlllt. 

A significant event. such as the one that fi ts the characteristics 
described in Inspection Manual Chapter 0325, • Augmented 
Inspection Teams." or a significant operational e .. ~ntlhat meets the 
description in NRC Management Directive g.3, "NRC Incident 
Investigation Progrun. • 

Possible dAmage to offsite support systems such as ofhile power or 
emergency response capability as a result of a nAturol dinster. 
explosion, riot, or event with similar consequences 11 

Tite firstt\\'0 items of the above list arc clearly applicable to CR·3 Funher. the manual 

goes on to state explicitly that: 

A licensed commercial nuclear power plllllt 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 11 

clearly defined coiT'CCiive action plan and the plant I'Cilart.s without 
special approval fror:- the NRC. However, plants occasionally arc 
shut down as a result or safety concuns resu lting rrom a 
slgnlllc:ant event, complex hardware problem, or Rrious 
masugemmt ddldency. This manual chaptu addresses these 
Iauer cases. (emphasis addcd]n 

In other words, fonnation of a Re:;lalt Panell:l accordance with this portion of the NRC 

Inspection Manual is DQ1 a routine mancr, but a very serious situAtion requinng 'l"'cial 

27 extra attention from the NRC. A copy of this section of the NRC ln~pcction Manual 

Jl Ibid., Section 03.50.03. 

JJ Ibid., Section 0350.0.5. 
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is aua.cbed to this testimony as Bxhlbit __ (WRJ -4 ) . It should also be noted that the 

appendix to the manual section contains a substantial generic rc:Stlll1 checklist. 

3 Q. IS NRC APPROVAL REQUIRED PRIOR TO RESTARTING CRYSTAL 

4 RIVER UNIT 3? 

S A. Yes. it is. On March 4, 1997. the NRC issued a ConftrmJUory Action Leiter (CAL) 

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

7 

8 

9 

! 1 
II 

12 

13 

14 

15 
16 

17 
18 
19 

20 
21 
22 

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

engineering program and to assure FPC's rcadineu to rcstan the un1t including: 

I. 

2. 

3. 

Completion of a comprehensive rcstrucwring of rnmagement; 

Completion of in-depth reviews and corrective ftCiions to ensure 
compliance with the licensing and design biiSCs of the faciluy and. 

Implementation of broad and in-depth engineering program chMge> 

A list of five specific actions was id' 1tlfied to be completed prior 10 restart. ~ five 

actions are: 

I. 

2. 

3. 

Rcsolvc the eight design issues delineated in FPC's leu.c:r of October 
28, 1996; 

Co.nducl extcnl of condltlon reviews to assure thA.t safety·rcllled 
systems are in compllance with the licensing and dellgn bases of the 
facility; 

Satisfactorily resolve any additional lafcty or licensing queMions 
Including those identified as a result of system and engmccring 
reviews ln lLCm 2 above; 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

4. 

s. 

Meet wilh the NRC to discuss FPC's acceptance criteria for and 
achievement of satisfactory progte&S on the actions described in 
FPC's management Corrective Action Ph1n (MCAP), Pha.se D 
forwuded by FPC's leiter of November I 2, 1996: 

Obt.lin concum:nce lo writing from the NRC Region 11 RegionAl 
AdminiStrator prior to entering Mode 2 (meaning that lhc reactor is 
critical at low power- one of the flnal steps before resuming power 
operations). 

WHAT lS THE PRESENT STATUS OF T HE PLANT? 

At this writing, the unit remains shutdown ond FPC continues to work to resolve the 

many i»ues identified in the reJwt plan and to perform the required actions. The 

Company continues to review lhe status of safety related systems as required by the 

NRC. 

WHAT IS MEANT BY THE TERM "CRITICAL PATW' OF AN OUT AGE? 

The term Critical Path of an Outage is commonly used termlnology that refers to that 

sequence of event.s th&t dCiennlne the shortest possible durallon of an outage. II is that 

sequence of tub or activities tha1 controls the duration of the outage. All other 

required tasks can be completed before completion of the critical path nc!lvltlc' 

WUA T lS THE C RITICAL PATH FOR THE PRESENT CRYST AL RIVER 3 

OUTAGE'/ 

II is impossible to know the actulll critical palh of an outage until the outage is 

completed. For that reason, I cannot dettrmine the critical palh of the outage ot this 

time. The Company states that the critical pnlh is controlled by the Emergency 

CDS A..s~ocfoUJ, Inc. 36 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

t• 

2 

3 

4 

5 

6 

7 

8 

9 

10 
II 
12 
13 
14 
IS 
16 
17 

18 

19 

20 

IJ 

Dirc<:l Testimony or 
Oock<l Nv 970llol · El 

Fl&nJ• p,,...,.C', Curp.M4l1Un 

Q. 

A. 

Rc~~tcw 

Feedwruer and Emergency Diesel modifications.,. They funher store that the 

Company's response to the NRC's concerns is not expected to lengthen the shutdown.» 

DOYOUAGREEWITBTHECOMPANY'SASSESSMENTOFTIIEOtrrAGE 

CRITICAL PATH? 

No, I do not. First, as stated above, the IICtual critical path or the outage will not be 

known until the outage is completed. In addition. at this time, the Company continues 

to investigate issues and evaluate system rendiness. In his deposition on April 16, 

1997, Mr. Sullivan exphlined thllt several new issues are still under inves11go110n. 

Con~ng the current outage schedule Mr. Sullivan stated:'" 

From my perspective on the modlficauons.tt's preuy 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 lllso in the 
process of looking eliewbere for other problems. We call this 
"exter~diog condition." We are gening some new Issues there that 
wejwt- you know, we haven't bad a chance to really put ouramu 
around. So It's as solid as it could be considering that we're ~till 
looking for proble~ 

Until a.IJ of the issues are known and Identified, It is impossible to even mllke o 

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

must approve of the com:c:tive t.dions and resolution of issues by FPC. While the 

Deposition of Mr. P. M. Beard, Jr .. dated April22. 1997, page 108. lanes 16 · 20 

FPC Preliminary Report on lbe Cu=nt Outage at Crystal R1vcr Unit 3, doted MlltCh 19, 
1997, page 4. 

,. Deposition of Francis X. Sulllvan, Aprtl 16, 1997, page 136, lines I - 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 ofFPC'sactions. The nuclear indusuy ha.s found on many occa.sions that 

receiving NRC approval can take longer than planned. Finlllly. I find the Company's 

asse11ions that resolution of the va.st number of regulatory tuues wtll have no tmpan 

on the outage unreasonable. Resolving these issues will demand extensive atcenrion 

of utility management and staff. The subsequent strutup will be much more involved 

than a nonnal plant startUp. For example, the Company"s Cryst41 River 3 Restnn Plan 

provided in Appendix H o( their pre:Umlnary repon (and included in this testimony as 

Exhibit_(WRJ-5) for ease of rcfe:ren<:e) shows approximate.ly five months of an 

activity described as System Uneups, Heatup and Testing. This activity should tAke 

Ill most one weelt to I 0 days during 11 nof'I'IUII stllttup following a refueling outllge. The 

five months shown by FPC is a clear indication of the imp:tet of ll1e regulatory 

proceedings on the duration of the outage. 

DID MR. BEARD ALSO ADDRESS THE Otn'AGE CRITICAL PATH? 

Yes. Mr. Beard addressed the outage critlclll path in his deposition on April 22, 1997. 

Mr. Beard reviewed Appendix H to the Company's Preliminary Repon on the CR-3 

outage. This Appendix is entitled .. Critical PlUh Timcllne Clwt.'' Mr. Beard stated that 

he would need to depend on his knowledge about the outage to dctenninc the critical 

path from this documcnt.11 Mr. Beard agreed that non-c-ritical 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 !he outAge 

2 progressed. For e1.ample, he stated that !he activily "Install R.B. Penetration MAR" 

3 could become a critical path item.,. 

4 Q. WHAT DO YOU CONCLUDE FROM MR. BEARD'S COMMENTS 

S CONCERNING THE CRITICAL PATH OF THE CURRENT OUT AGE? 

6 A. Mr. Beard's commenll supported my belief that the actual critical path is not known 

7 at this time. Some other Identified or. as yet. unidentified items may become the 

8 critical path during the outage. Other issues arc being investigated that could 1mpac1 

9 the critical path. Mr. Beard also stAted tJuu the Company believed thai the NRC 

10 Reviews would not delay startup. He further agreed, however, thai the Actions of the 

II NRC are be)'Ond contrOl of the Company.,. 

12 IV. THE EMERGENCY FEEDWATER SYSTEM MODIFICATIONS 

13 Q. PLEASE BRIEFLY DESCRIBE THE CIRCUMSTANCES THAT LED TO 

14 

15 

FPC'S DISCOVERY IN 1996 THAT CRYSTAL RIVER 3 WAS NOT fN 

COMPLIANCE WITII ITS DESIGN BASIS OR LICENSING 

16 REQUIREMENTS. 

» Deposition of Mr. P.M. Beard, Jr., dated Apri122, 1997, p&gc 109,1.ines 12 · 18. 

, Deposition of Mr. P M. Board, Jr., dlltw April22, 1997, page liS, lines 3- o. 
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This Is n rather lengthy series of events and decisions made by FPC that began with lhe 

Three Mile bland (TMI) accident in 1979. lt involves a series of modifications made 

by FPC to compensate fo.r Increased loading on the A Emergency Diesel Genen11or (A 

EOO) that ultima~.ly resulted in lhe present condition. I will describe the .equence of 

events very briefly and then I will discuss each modification in more detail. 

ln 1987, FPC made a modification designed to increase the margin in the A 

EDG, i.e .. the rated electrical capacity of lhc generator versus emergency load. FPC 

made another modification in 1990 to further improve EOO mMgin. In 1996, they 

discovered that tbe I 987 modification resulted in the possibly of making both 

Emergency Feedwa(CJ' Pumps inoperable so, during Refueling Ou~qe I 0, lhey reversed 

the 1987 modification. Unfortunately. FPC forgot or did not consider !hat the 1990 

modification depended on the 1987 modificntlon. 1l1e 1996 reversal of lhe 1987 

modification resulted in a plant configuration in wh1ch che capability co cool che plitnl 

down at a.lJ times could not h assured. AI this time, chey arc reinstaling che 1987 

modification along with some ocher modllica.tions to fully resolve the pioblems. 

OlD YOU DISCOVER A DOCUMENT THAT PROVIDES A BRIEF 

DI!SCIUYilON OF THE MANY CHANGES TO THE EMERGENCY 

FEEDWA TER SYSTEM? 

Yes. Auaclunent 4 to FPC's Root Cause Repon RC96.059 entitled Historical 

Description of EFW System Changes provides a concise namulve dc.scriblnglhe mAny 

changes to the EFW l)'ltcm. A copy of this report Is provided liS Exhiblt __ (WRJ-6). 

CDS AJsociaUI, Inc. 40 
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This document briefly deaalbe$ 9 different configurations of the EFW system since 

1980. In addition a tenth configu111tion is being instal led during the current outage. 

This historical description also contains an interesting observation. 11le document 

states: 

An obsetvation which can be made from review of the various 
changes to the EFW system since 1980, is that the ~ority (7 of 
9) of the conn guntlons Introduced one or more ;Jroblenu or 
ml.ssed an opportunity to Identify and resolve previous 
problems. Several &!tempts 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 stnce 1980. 7 

either introduced more problems or missed an opponunlty to identify and 'resolve 

previous problems. This observation by FPC provides an excellent exlUTiple of the 

deficient modlficalion IICtivities at CR-3 that ultimately led to the current shutdown. 

PLEASE EXPLAIN HOW THIS SEQUENCE OF EVENTS WAS INITIATED 

DY THE THREE MILE ISLAND ACCIDENT. 

Following the Three Mile Island occident in 1979, the nucleu industry realized that 

snfety analyses in usc at that tJme did not adequately cover the full speclnlm of possible 

bn:Wc sizes that would ~ult in a loss of eoolantuccident (LOCA). Additional safety 

Wllllyse.t demonstrated that emergency feedwater would be required to deal w11h 1010e 

small-break LOCAs. The NRC Issued a document, NUREG-0737, that contained 

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

Some of these actions involved DSSUJ'llllCC of the availability of emergency feedwatcr. 

GDS A.uociai<J, In<. 41 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Dlreec TcJtiltiOCiy of 
Dockec No. 970261·El 

Ronda Powa Corporauon 

electrical load of EFP·I on the A EDG. Essemially, one or lhe valves lhal opened 10 

2 provide sleam 10 the EFP·2 1urbine was changed from a B lnun vnlve co an A era an 

3 val ve. TI1l.s valve il called ASV-204. This ensured lhal EFP-2 would be operating 

4 when eid~er an A train signal or a B Jrain sianaJ called for emecgency fcedwlller lobe 

S in opecation. Thua, BFP-2 could be relied upon 10 provide rome of lhe required EFW 

6 flow and lhe told on EFP-1 and A EDG would be reduoed. 

7 Q. DID TIDS MODIFICATION INTRODUCE A POTENTIAL PROBLEM AT 

8 CRYSTAL RJVER 3? 

9 A. Yes il did. Under certain conditions, namely failure of !he B Jrain banery, the flow 

10 control valves for EFP-2 would fail in 1he open posiJion. This would result in EFP-2 

II operating at full flow along wilh EFP· I also operating a1 relatively hii,h flow rates as 

12 these pumps ancmpted to fill the stc&m gencra1ors. 

13 Q. WHY IS TIDS A PROBLEM? 

14 A. Cenllifugal pumps require a cenA.in minimum pressure at llceir suction 10 ensure lhat 

15 lhc pumps do nol cavilale. Cavitation occurs when lhc suction pressure, called the Nc1 

16 Positlvc Suction Head (NPSH) is 100 low and slcam bubbles form in the impeller of 

17 lhc pump. &c:euivc Oow due 10 both pumps running al high flow raleS could result 

18 in 1he avAilable NPSH being lower than lhe required NPSH and one or bolh pumps 

19 could be damaged due 10 cavltalion. 

20 Q. PLEASE BRJEFL Y DESCRIBE TilE RULES GOVERNING MODiflCA TIONS 

21 TO A NUCLEAR POWER PLANT. 
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Q. 

A. 

This document briefly desc:ribc$ 9 different configurations of the EFW system since 

1980. In addition a tenth configuration is being installed during the current outage. 

This hbtorical delcription also conlllins an iotereating observation. The: document 

An observation which can be made from review of the variou' 
changes to the EFW system since 1980. is that the majority (7 or 
9) or the con11guraUons Introduced one or more problems or 
missed an oppo.rtunlty 1o Identify and resolve prevlou.s 
p roblems. Severul attempts to Improve upon a wealc d~:gn hnvc 
not I'C$Oived certain long-standing issues. (emphasis ndded) 

This is a rather lln1lU'.ing fmdlng. Of the 9 changes to the EFW S)'ltcm sance 1980. 7 

either introduced more problerM 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 TJUS SEQUENCE OF EVENTS WAS INITIATED 

DY THE THREE MILE lSLAND ACCIDENT. 

Following the Three Mile lsland accident in 1979. the nuclear Industry realitcd thnt 

safety analyses in use at that time did not adequa~ly cover the full spectrum of posstble 

break siz.cs that would result in a loss of coolant accident (LOCA). Additional ~arety 

annlyses demonslrDtcd that emergency fccdwnter would be required 10 deal wuh ~orne 

srrutll-brealc LOCAl. The NRC iuucd a document, NUR£0.0737, that contai r.•d 

nctions that utilities were required to take to implement lessons learned from TMI. 

Some of these 11etlons involved ass1111111« of the availability of emergency feed water. 
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Q. BEFORE GOING ANY FURTHER, PLEASE BRIEFLY DESCRJ8~ THE 

2 EMERGENCY FEEOWATER SYSTEM AT CRYSTAL RIVER 3. 

3 A. Csystal River 3 h4s two Emergency f'CCdwater Pumps. One is driven by a motor and 

4 one is driven by a small steam turbine. TIIC motor driven pump. called A Emergency 

S Fcedwater Pump (EFP) ()( EFP-1, is controlled and powered from the A train. Nuclear 

6 plan~ have two trains of e.mergency power and control, usually designated as the A and 

7 B trains. At the time of the TMJIICCident, EFP-1 was pow~ from the A ufety train 

8 and could be COIIIlCCied to the A EOG if offsite power was l~t. In 1979, this 

9 connection would be initiated manually by a plant operator. As a result of TMI. 

10 NUREG-0737 required lhut the connection of EFP-1 10 the A flOG be made 

II automat.ically, so FPC Implemented a modification to automauc.ally connect or load 

12 EFP·I to A EDO in the early 1980's. 

13 Q. DrD THJS CREATE A PROBLEM? 

14 A. Atlcr this modification in ~early 1980's. the plant was still within lu design h4sis but 

IS the automatic loadina of the EFP-1 electrical load reduced the margan aviJiable for the 

16 A EOG and autcd an additional bun:kn on the operator. This modification. in some 

17 circumstances, resulted in loading the EDO into a high load range In which the EDG 

18 could only operate for 30 mlnutes. 

19 Q. WAS THE NRC CONCERNED ABOlTT TlfiS SITU A TION7 
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A. Yes. In his deposltlon, Mr. Paul McKee described how the NRC continued to press 

2 FPC to take steps to increase the EDG l1llll'gin and d~asc the burden on the 

3 opcrator.40 

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

5 A. FPC evaluated many options including installation of additional diesel generators nnd 

6 ultimmely decided to implement !he modificauon that was anstallcd in 1987 to men=..,., 

7 the EDG margin and reduce operator burden. 

8 Q. J>RJOR TO INSTALLATION OFTIIE 1987 MODIFICATION, DID TilE EOG 

9 AND EMERGENCY FEEDWATER SYSTEM MEET THE DESIGN DASIS 

10 AND LICENSING REQUIREMENTS? 

11 A. Yes, they did. 

12 THE 1987 MOD!FICADON 

13 Q. PLEASE DESCRIBE THE MODIFICATION THAT WAS INSTALLED IN 

14 1987. 

15 A . The modification' ' installed in 1987 involved utilizing the turb1ne dnven emergency 

I 6 feedwnter pump. EFP-2, to share lhe hydraulic load on EFJ>.J and thus reduce the 

.. Deposition of Mr. Paul P. McKee dAted April 16, 1997 page 19,1inc 21 through page 20, line 
21. 

" Installed as a temporary modification in 1987 and changed to a permanent modification in 
March 1992. 

GDS Aswciorts. /111:. 43 

~ ·--------------------~ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Direct Testimony of 
Wllliom 

Docut No. 970261·El 
Aorida Po- Corpcntion 

A. NRC regulations contained In the Code of Fedetal Regulations, I OCFR50.59. require 

2 that opeRLors of nuclear power plants perform safety anal~ on modifications 

3 installed in their plantS. In nuclear tenninoiOt-Y tuese rue called 50.)9 evaluations. 

4 These evaluations should identify and analyze all possible safety hazards or failure 

5 modes that could result from a modification. U the modification res'ults an ancrea>ed 

6 risk or consequences of an accident, then the NRC must review the modiricataon pnor 

7 to installation. 

8 Q. IN PERFORMING THE 50.59 EVALUATION FOR THE 1987 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 
19 
20 
21 
22 
23 
24 

A. 

MODIFICATION TO THE EMERGENCY FEEDWA TER SYSTEM, OlD FPC 

IDEN11FY THE POTENTIAL CAVITATION PROBLEM AND HAVE IT 

REVIEWED BY THE NRC PRIOR TO INSTALLATION OF THE 

MODIF1CATION? 

I have reviewed the 50.59 evaluation for the 1987 modification and found no =vidence 

that FPC considered the potential for cavitation in their safety analysis. They also dad 

not submit this modification to the NRC for review I1.S requared by the reguluuon •. ·n ac 

NRC also reached this conclusion as stated In NRC Inspection Repon No. 50·302196-

I 9 which states: 

The inspectors noted that the 50.59 safety evaluations for t.he 
TMAR (Temporary Modl!ficatlon Action Request] llld MAR did 
not oddress Lhe potential hydraulic effCCIS of this modification. 
Further, the inspectors concluded that the TMAR and MAR did 
increase the probability or malfunction of cqulpmc.nt imponant to 
safety (damago to BPP-2. due to insufficient NPSH) and thus 
Introduced a potential USQ. In the event scenario that prompted 
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Q . 

A. 

Q . 

A. 

Q . 

PC 96-2197 and MAR 96-04-12-01, the plant design basis relied 
upon EFP-2to share the EFW now wllh EFP· I in order to maintain 
the EDO within iu londing limits. The 50.59 safety evaluations for 
TMAR T87-10-09-0 l and MAR 87-10-09-0IA were inadequate in 
tha1 they failed to identify this potential USQ and the modification 
was installed without the required prior NRC review." 

DID MR. BEARD EXPRESS AN OPlNION ON THE FAILURE OF THE 50.59 

EVALUAnON FOR THE 1987 MODIFJCAnON TO ~DDRESS THE 

POSSWILITY OF PUMP CAVITATION? 

Yes be did. Mr. Beard opined tha1 the i5$ue of pump cavitation might hove been 

considered but the consideration was not recorded formally in the 50.S9 evaluation.' ' 

WHEN QUESTJONE.D, WHERE DID MR. BEARD SAY T HAT HE WOULD 

EXPECT TO FIND A DISCUSSION OF TIJE CAVITATION ISSUE I F HAD 

BEEN CONSIDERED? 

Mr. Beard expressed his opinion that the cavitation issue would likely be discussed in 

the Modification Action Request (MAR) if it had been considered." 

DID YOU REVIE W THE MAR FO R THE 1987 MODIFJCA TION? 

" NRC lnspcccion Repon No. 50-302196-19 daced J~nulll')' 7, 1997, page 6. 

" Deposition of Mr. P.M. Beard. Jr. , daced April22, 1997, poge 74, lines 6 · 9. 

" Deposidon of Mr. P. M. Beani.Jr .. daced April22. 1997. page 1S.Iine 18throush pose 76, 
line 4. 
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Prcliml!Wl Cry!!&! Ri- Unh 3 O.U..r Revkw 

A. Y~a. I reviewed tho MAR for IM 1987 modification an:! found no indication that 

cavi1a1ion of !he emergency fecdwlller pumps had been considered A copy of 1hc 

MAR is provided as Exhlbil __ (WRJ -7). 

Q. DID MR. BEARD EXPRESS AN OPINION ON THE INSTALLATION Of THe 

1987 MODIFICATION IFTHEPOSSmiLITY OF PUMP CAVITATION HAD 

BEEN IDEN"I IflED? 

A. Yes. Mr. BeanS was aslccd If he would have approved installllllon of 1hc modification 

if the possiblli!y of cavitation had been identified and he responded 1ha1 be would not 

have approved installation of this modification if the possibility of caviuuion had been 

known." 

Q. DID THE INSTALLATION OF THE 1987 MODIFICATION RESULT IN AN 

UNANALYZED CONDITION? 

A. Yes. In Ucensee Evenl Repon (LER) 97-001 -00 revealingly enlolled "lneffccuve 

Cbange Management ResuJLS in Unrcoognlzed NPSH Issue Affecting Emergency 

Feedwater Availo.billly," FPC SI.D.Ies !hal as a resuh of !he modification Lhal was 

installed in Occcmber 1987 (when ASV -204 was powered and received hs open signal 

from t.he A ltaln) until this signal was removed in May, 1996, during Refueling Ou1age 

10, "CR-3 was in an unanalyzed condition which could render EFW incapable of 

Drposlllon of Mr. 1'. M. Beard, Jr .. daled April 22. 1997. pnBc 81. llneJ I · 2 
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fulfilling its inlalded Afety llJd acciden1 mitigation func:tions."" This is clearly an 

2 unanalyud condition llJd an unreviewcd Afety question thai should have been 

3 rrponed 10 the NRC. LER 97-001-00 is Included as Ex.bibll_(WRJ-8). 

4 Q. IN YOUR OPINION, WITHOUT BENEFIT OF HINDSIGHT, SHOULD THE 

s COMPANY RAVE IDEN11FtEDAND £VALUATED mE POTENTIAL NPSII 

6 AND CAVITATION PROBLEM PRIOR TO INSTALLATION OF T HE 1987 

7 MODIFJCATION? 

8 A. Yes. they should have. Conduct of an adequate 50.59 evaluation would have identified 

9 the cavit:ulon problem. Detetmination of ldeqUalc NPSH in all possible configurations 

10 is a fundamental principal In the hydraulic design of nuid systc:nu. A nuid system 

II designer must ask hlll\$Cif if the sys1cm provides adequalc NPSH under nil rrlcvanl 

12 conditions. In the case of Afcty related systems in a nuclear power planl, all single 

13 failures must be considered when analyzing the possible system configurations. In 

14 addition. if this modlficalion had been submltted 10 the NRC for rrview u rrquirtd by 

15 rtgulatlons. I believe that the NRC would have identified a concern wi1h pump NPSH 

16 and cavitation in 1987,jusl as they did in 1996. In summary. I beltcvc that FPC sho<Jld 

17 have identified this problem in 1987. 

.. Crystal River 3 LER 97-001-00, page 2 of 8. 
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Q. IF TWS PROBLEM HAD BEEN lDENTLFIED PRIOR TO INSTALLATION 

2 OF THE 1987 MODIFICATION, WHAT WOULD BE THE lMPACf ON T H"E 

3 PRESENT OUTAGE? 

4 A. If FPC had done a complete analysis of the po1en1ial hydraulic affects of the 

S modification or had dooe an adequate SO.S9 evaluation for the 1987 modification and 

6 identified the potenllal cavilAlion problem, the modification would not have been 

7 ins1alled. FPC would either bavc selected another option for meeting their goals of 

8 increasing EDG IJlllllPn and reducing opera!Or burden. or the 1987 modification would 

9 have been changed to include the inSinllation of now llmiling devices such as 1hc 

10 cavitating venruris lh&l FPC is installing during thu ouuge 10 eliminate the cav1tUI1on 

II problem. In either case, the p=t outage would not have been required to 1nstulllhc 

12 EFW and EOG modificatio!ll. 

13 THE 1990 MODIBCAUON 

14 Q. PLEASE DESCRIBE THE MODIFICATION THAT WAS INSTALLED IN 

15 1990. 

16 A In 1990, in an effort to Increase A EDG margin, FPC Installed Mother modificalion. 

17 This modifiation was b.ued on FPC's dctenninallon dw Malyscs showed that because 

18 lhe 1987 modification would have EFP-2 in operation, It wliS no1 necessary to have 

19 both EFP·I Md the A ~w Pressure Injection (!.PI) pump. both powered by the A 

20 EDG. in operation at the same lime. In order to reduce the electrical load on the A 

CDS lls.rorlnttS, In<. 49 
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EDG, the modification was inst.llled to trip EFP·l when reactor coolant prcnure 

2 reached SOO psig (pounds per squ111e Inch gauge), the point at which the A LPI was 

3 automatically st.nrted. This modification relied on EFP·2 being in operation to provide 

4 cooling from SOO psig to approllimately 185 psig at which point the LPJ would be 

5 capable of Injecting cooling water into the reactor coolant system. 

6 Q. DID THIS MODIFICATION CREATE A PROBLEM? 

7 A. This modification did not create a problem in 1990. However, a subsequent 

8 modification io 1996 made It a problem. 

9 THE 1996 MODIFICADON 

10 Q. PLEASE DESCRIBE THE 1996 MODIFICATION AND THE 

II CIRCUMSTANCES SURROUNDING ITS lMPLEMENTATION. 

12 A. In April 1996, as a result of on11oing procedure reviews, FPC engineers idcnttfied 3 

13 concern with operation ofEFP·2 at high flow rates that could exceed the NPSH limtts 

14 This situation would result from the loss of the B battery as prcviOIWy de$cribed. FPC 

t5 responded by initiati.on of MAR ~I 2-{) I that would essential!~· reverse the 1987 

16 modification and remove thc automatic opening of ASV·204 by an A t.raln signlll. This 

17 resolved the cavitation (or NPSH) problem becauu, with the reversal of the 1987 

18 modification, EFP·2 would nOt sllll1 if thc B baucry was lost. However, reversal of the 

19 t987 modlfieation created other problems. 

20 Q. WHAT PROBLEMS WERE CREAT'"D BV THF. 1!196 MODtnCATION? 

GUS A.Hodau..s. Inc. 
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A. Unfortunately, FPC forgoc. or did 001 recognlzc, thai lhc modification installed in 1990 

2 relied on opezation of EFP-2 under all conditions. The A EDG Loading Evaluation 

3 supporting the 1990 modification assumed that EFP-2 was operating and 1.>ould 

4 continue to opezatc after EFP-1 was tripped.•' This is important because. if EFP·I is 

5 tripped at 500 psig (as It was following the 1990 modification), no automatic means 

6 of cooling is available until the LPI pump begins injecting at 185 psig - unlen EFP-2 

7 is in operation. If EFP-2 is not in operation. then lhe plan! is wilhoul 11 source of 

8 cooling from !iOO psig to 18!i psig and is in an unanalyzed and unnnticipatcd condition. 

9 Q. FOLLOWING INSTALLATION OF TilE 1996 MODIFICATION WAS THE 

10 PLANT RETURNED TO SERVICE? 

II A. Yes, lhe plant returoed to service on May 17, 1996 following completion of Refueling 

12 Outage 10 and operated until the lurbine lube oil line rupture on September 2, 1996. 

13 Q. WAS CRYSTAL RIVER 3 OPERATING OUI'SIDE ITS DF.SIGN BASIS FROM 

14 MAY 17, 1996 UNTILITWMTAKENOUfOJo' SERVICEONSEPTEMBER 

15 2, 1996? 

16 A. Thai is COITCCl I believe that this is the evcnlthat resulted in lhc NRC concluding lhul 

17 !he problems at CR-3 were so severe !hal a reswt panel was required to determine if 

18 FPC management could safely opezatc lhc plant This was the 5lraw thai baolr.e the 

19 camel's back. 

NRC Inspection Report No. 50-302196-19 dated January 7, 1997, page 7. 
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Dockcc No. 97026t·El 
Flonda Po~r Corpouuon 

V. CONCLUSIONS AND RECOMMENDATIONS 

PLEASE SUMMARIZE THE CURRENT Otrr AGE. 

The ou1.age began on Sep~ember 2, 1996 with the rupture of n turbine lube oil pipe. U 

this had been the only problem, the unit could have been returned to service in 

approximately three weeks. However. while the unit wns down, the Company's 

analysis of 5Cvcral issues raised by the NRC idet>tificd thai the plllllt had been operating 

out of compliance with its design basis and licensing requirements. By e11rly October. 

the Company concluded it had significant problems and that the unit would be 

shutdown for an extended period. Given the serious lllld pcrvu.sove nature of the 

present problems the Company decided to form o restart panel to perform a 

comprehensive evalulllion of the Company's readiness to return the plant to service. 

The Company developed a comprehensive list of issues to be resolved prior to rest nil. 

This list eventually grew to more than 200 Items. At this time, the Company continues 

to investigale and evaluate issues and cannot predict definitively when the unit will be 

res1.ar1cd. 

MR. BEARD STATED IN IDS TFSTIMONY THAT IF THE COMPANY HAD 

CONCLUDED AT ANY TIME PRIOR TO OCTOBER 1996111A T IT WOULD 

BE NECESSARY TO MAKE THE MODIFICATIONS NOW IN PROGRESS, 

THEN TlDS WOULD HAVE REQUIRED THE SAME KlND OF OUTAGE AS 

CDS i\uoclortt, /nr. 52 
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D<cktt No. 97026 t·EI 
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THE ONE NOW IN PROGRESS ... MR. BF..ARD FURTHER STATED IN HIS 

TESTIMONY THAT THERE WAS NO PRACTICAL WAY THAT THIS 

OUT AGE COULD HAVE BEEN AVOIDED." DO YOU AGREE WITB MR. 

BEARD'S ASSERTIONS REGARDING THIS OUTAGE? 

No I do not. This outage was clearly avoidable. If the Company had pcrfonncd nn 

adequate analysis and safety evaluation prior to the 1987 modification. ~ing good 

engineering practices, and submlued 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, !he plant was in compliance 

with i!S design basis and licensing requirements. It was not under a 72 hour time limit 

10 aesolve the problem. If the cavitation problem h.nd been tdemified dunng 

development of the ASV-204 modification, the Company could have chosen another 

alternative to add additional margin to A EDG and les.sc:n operator buJden due 10 diesel 

loading. This allcmative could have been implemented during subsequent refueling 

ontages with liule to no impact to plant availability. This conclusion is based on what 

the Company knew and should ~vc known at the time of the 1987 modification 

without the benefit of hindsight. 

., Testimony of P.M. Surd, FPSC Docket No. 970261-E I, page 23. line.~ I - 9 . 

" Testimony of P.M. Surd, FPSC Docket No. 970261 -El. page 2S.lines 12 - IS 

C DS Auocim11. In~. 
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Direct Testimony of 
Doc:k~t No. 9702C.t-Et 

Aorlda Power Corporation 

Q. 

A. 

Q. 

A. 

1N ITS PRELIMINARY REPORT ON THE CRYSTAL RIVER 3 OUTAGE 

SUBMl'JTED TO THE COMMISSION ON MARCH 19, 19'17, THE COMPANY 

STA TFS 'IliAT"''HE COMPANY'S RESPONSE TO TBE NRC'S CONCERNS 

IS NOT EXPECTED TO LENGTHEN THE SHUTDOWN."• DO YOU 

BELIEVE THJS STATEMENT BY THE COMPANY? 

No, I do not. It is not reasonable to believe thut the Add ilion of some 200 issues 

requiring resolution and the need for NRC review and approval prior to ~tartup wHI not 

lengthen thls outqe. 'The octual crilielll pulh of the outage will not be known u.~tllthe 

nutage is over. However, I believe that a review of the ou111ge critiCAl path when the 

outage is over will reveal a signllieant impact caused by the effort and time needed to 

11:$0)ve the Issues required for restan. 

\VHA T DO YOU BELIEVE TO BE THE ROOT CAUSES OF THE CURRENT 

CONDmON OF CRYSTAL RIVER 3? 

The current outage is the rcsuh of long-standing dcliclendcs in FPC's operation and 

management of Crystal River 3. These deficiencies led to the current condition in 

which the unit is shut down due to u series of inAdequately analyzed modiliClltions 

insllllled without the required upprovnl of lhe NRC thut ultimately resu lted tnthe unit 

not being in compliance with its design basis or licensing requirements. I believe that 

"' Florida Power Corporation's Preliminary Report on the Current Outage at Crystlll River Unit 
3 duted March 19, 1997, page 4. 
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Direct Tc&dmony of 
Dock<! No. 970261·El 

Florida Powct Cooperation 

Q. 

A. 

FPC did a good job of identifying !he root causes of the.se deficu:ncics tn the MCAP 

Phase n corrective IICI.ion plan. In panicular, the four fundamental root cause> 

identified by the special subcommittee of the Nuclear General Revic"' Commmec are 

palticularly rc.levant. Tbese four root causes are:" 

• Foc:wing more intensely on cost and production than safety; 

• Management DOl listening to or acting upon information available to 

them; 

• A strong sense of denjaJ with regard to performance; 

• A family organizational culture ruther than a self·critic~ team . 

These four fundamental causes contributed strongly to the decline In regulatory 

performance and the inadequate engineering performance thut led to the currcn1 

condition of Crystal Ri ver 3. 

WHAT WAS TilE ROOT CAUSE OF THE DEFICIENCIES WITIIIN FPC'S 

ENGINEERI NG ORGANIZATION AT CR\'STAL RIVER 3? 

Again. I believe that the MCAP Phase D identified the appropriate root u use. The 

MCAP report with regard 10 engineering performance sllltes: 

An appropriale safely culture was not effectively emplwiz.ed. As 
a result, IICI.ivitics were not given • level of wcty attention 
commensurate with that given to production or cost priorities. 11us 
led 10 design basis concenu being primarily resolved through 
analytical means in lieu of physical means (such as plant 

f'J>C Management Corrective Action Plan Phase ll dated November 22, 1996. page 2 

GDS Msor:lo1ts, Inc. 55 
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Oockol No. 97026 t·l!l 
Flonda Power Co.porauon 

modlficatioiU and equip1DC111 testing) dlrccted at malntalning or 
improving design mnrgins. 

DOES YOUR TFSilMONY PRESENT THE RESULTS OF A COMPLETE 

AND COMPREHENSIVE EVALUATION OF THE CRYSTAL RIVER 3 

OUTAGE? 

I would ch111'11C1erizc my investigation of !he: CR·3 outage: IU prehmmary for .c:vcrul 

reasons. First. the outage is still in progress. FPC personnel have stated thnt they arc: 

still evaluating new issues that have been idc:nt.ified. The: full impact and the relevant 

facts concerning Lbe oul.lge c:annoc be known until the: outage is over. Second. the time 

period available for my investigation wu not sufficient to conduct what I would call 

a complete and comprehensive evaluation. The Company provided partial responses 

to ooe round of document requests made up of some 179 documents in 9 boxes. These 

were received less than two weeks prior to the submiual date: for testimony. (Responses 

to the first set of interrogatories were received IU thi s testimony WM being finalized.) 

The first round of discovery responses is usually JUSt a )tarting pomt for dotng a 

comprchc:IUive invCJtlgation 1111d analyJls of an outage. I believe: thmlhc: Company') 

Preliminary Report. the Compnny's testimony, the discovery documents provided, the: 

deposition of Company personnel, the relevant rcguJatory documents and my 

experience allow me to reach valid preliminary com:lusions concerning this outage. 

However. given the length of the outage and the large financial burden that will~ 

GDS llssoclotu. I•<· 56 
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Otr«t T c.stimony of 
William R. Jocobs, Jr~ Ph.D. 

Ood<t Nu 91U26t ·Et 
Aoti'b P0w-c1 C~por1t1Un 

Preliminary Cryatal Rtvu Unit) Ovt.aac Rc~1cw 

placed on theraltpayer if lhe Company's position is adopted,! believe thatn full and 

complete investigation should be perfonned following completion of the outage. 

Q. WHO SHOULD BEAR THE FINANCIAL BURDEN RESULTING FROM THE 

CURRENT OUTAGE? 

A. In my opinion, this outage is the re$ult of consistently poor manngement of the unit by 

FPC, particularly In the area of engineering and design. I belie\'1! thllt this outage could 

and should have been avoided if the Company had followed good engineering practices 

and complied with regulatory requirements, bASed on what n knew or •hould h;vc 

known, concerning the modifications to the emergency fccdwater system. 11lcrcfon:, 

the Company should bear the financial costs lWOCiatcd with this outllge. 

Q. WHAT ACTION DO YOU RECOMMEND Tl!A T THE COMMISSION 

SHOULD TAKE AT THIS TIME BASED ON YOUR PRELIMINARY REVIEW 

OF THE CRYSTAL RIVER 3 OUT AGE? 

A. My =ommendations for con.tidctaLlon by the Corruniuion are as follows: 

I. I recommend that the Commission preclude the Company from collecting any 

funds as a result of ln<:reascd fuel costs due to the c~UTCnt outage until a 

compn:bensive and thorough investigation of the outllge has been completed 

and it has been determined whether the compnny should be nllowed to 

recover such increased fuel costs. 

2. At the conclU£1on of the outage. after the unit hilS becn returned to service, I 

recommend that the Corruniuion conduct n full and comprehensive 

CDS 1\JJDCIDtu, Inc. 57 
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Investigation of the causes and impact of the outage using all available and 

2 re.levant information. 

3 3. Finally I recommend thai the Commission CSIJiblish a proceduraJ schedule for 

4 the comprehensive investigation that allows sufficient ume for full diSCOvery 

s and a thorough investigation and anaJysis of the many complex techmcal 

6 issues related to this outage. 

7 Q. DOES THAT CONCLUDE YOUR TESTIMONY? 

8 A. Yes, it docs. 

GDS Msoclotts. Inc. 58 
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OF wru.tAM R. JACOBS. JR.. Ph.D., and EXHIBITS OF WJLUAM R. JACOBS, JR., Ph.D, have 

been furnished by "Hand-delivery .. Federal Express Ddivery or by U.S. Mail to the following panics 

on this 28th day of April, 1997. 
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Post Office Box 3350 
Tampa, FL. 3360 I 

Joseph A. McGlothlin 
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Davidson, Rief & Balcas 
117 South Gadsden Street 
Tallahassee, FL. 32301 

"Robett V. Elias, Esquire 
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Tallahassee, FL. 32399-0850 

••Jarnet A. McGee, Esquire 
Florida Power Corporation 
3201 Thirty·founh Street, South 
Post Office Box 14042 
St. Petenburg, FL. 33733-4042 
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LIST OF EXHIBITS 

Resume of William R. Jacobs. Jr, Ph.D 

Docl.d No 970261·EI 
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Excerpts from the Management Corm;ti~ Action Program Phase II 
FPC letter to NRC dated October 28, 1996 
NRC li!Jj)CCtion Manual 
Critical Path Timellne Chan - Crystal Rlver Unit 3 Restl/1 Plan 
HlJiorical Description of EFW System Changes 
Modific.uion Action Request (MAR) for 1987 ASV-204 Modification 
Licensee Event Repon 97-001-00, Ineffective Change Management 
Rau!IS in Unrecognized NPSH Issue Alfccting Emergency Feedwater 
Availability 
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William R. Jncobs, Jr. GDS Asrocialts, Inc. 
Principal - Generation Suppon Services 

EDUCATION: Ph.D .• Nuclear E.nglnec:ring. Georgia Tech 1971 
MS, Nuclear Engineeri.ng, Georgia Tech 1969 
BS, Meebanical Engineerin.g, Georgia Tech 1968 

ENGINEERING REGISTRATION: Registered Professional Engineer 

PROFESSIONAL MEMBERSHIP: American Nucle11 Society 

Pas~ I o/5 

National Society of Professional Engineers 

EXPERIENCE: 

Dr. Jacobs hBS over twenty· four yean of experience in a wide rnnge of activities in the electric power 
generation industry. He monitors nuclear plant operations for GDS clients and has provided 
testimony on nuclear plant operatlons and dccolllllliuionlng in acveral jwUdictions. He has ..ssistcd 
the Georgia Public Service Com.mlJsion 1ta.CI' in evaluation of applications for cenification of three 
combustion turbine peaking projec:IS and wislll the staff in monitoring the consll\lctlon of these 
projects. He bas provided technical litigation suppon and expen testimony suppon in several 
complex law suits involving power generation facilities. Dr. Jacobs bas provided testimony before 
the Georgia Public Service Commission, the Public Utility Commission ofTexas,the North Carolina 
Utilities Conunission,the South Carolina Public Service Comml.uion. the Iowa State Utlllt.les Board, 
the Louisiana Public Service Com.mlJsion and the FERC. 

Dr. Jacobs has extensive international experience in the nuclear power industry. He served as a 
stnnup engineer at three different dol'llC&llc prusurized water reactors. He was a sbJO lest director 
at Crystal River Unit 3. Dr. Jacobs was stanup manager at nuclear plants In Yugoslavia and the 
Philippines. He established operating and maint.enance programs and procedures a.s advisor to the 
Korea Electric Company. He was she manager in the Philippines for a 655 MW pressurized wnter 
reactor. responsible for all site activities including conswction. startup, and site engineering Dr 
Jacobs has also worked with lh• Institute of Nuclear Power Operations, respvnsoblc for the 
onspection of nuclear plant outage activities ocross the United Stoles. 

1986-P!'!:KD.l ODS Associates, Inc:. 

As Principal, Dr. Jacobs directs ODS' nuclear plant monitoring nctivlties and hns 
auisted clients in evaluation of management and technical issues related to nuclear 
power plant Opellltion. Dr. Jacobs hu evaluated nuclear plant opcnllions and 
provided testimony in the areas of nuclear plant operation. consll\lction prudence 
and decommissioning In live Slates. He has provided I hi galion support in complex 
law suits concerning the conswction of nuclear power facllillu. He has evaluated 
and testified oo c:ombustion turbine projeeu in ccrtlfiCIIJ.ioo hearings and has wisted 
the Georgia PSC in monitoring the consll\lction of the combustion turbine projects. 

COS Aaodala, l.oc., 1150 Putrway J'lacoo, Sulu 110, Mamtta, CA l0067 
(710) 0.5·1100 

(710) 416-11303 • f .. 
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William R. Jacobs, Jr. GDS Associates, Inc. 
Principal - Generation Support Services Pogt! 2 o/5 

1985·1986 Institute of Nuclear Power Operations (IN PO) 

Dr. Jacobs pc:rformcd evaluations of operating nuclear power plants Md nuclear 
power plant coostruc:tioo projccu.. He developed lNPO Performance Objectives and 
Criteria for the INPO Outage Management Depanmcnt. Dr. Jacobs pcrforrnc:d 
Outage Management EvaluatloJU atlhc following nuclear power plants: 

• Conncctlcut Yankee- Connecticut YMkcc Atomic Power Co. 
• Callaway Unit I - Union Elcclric Co. 
• Surry Unit 1- Virginia Power Co. 
• Ft. Calhoun - Omaha Public Power Dislrict 
• Beaver Valley Unit I - Duquesne Light Co. 

During these outage evaluation~. he provided recommendations to senior utihty management on 
techniques to improve outage pc:rformancc: and outage: management effectiveness. 

1979-1985 Westinghoose Elccuic Corporation 

As site manager a1 Philippine Nucl.ear Power Plant Unit No. I, a 6SS MWe PWR 
located in BataM, Philippines. Dr. Jacobs was responsible for all site activities during 
completion phase of the project. He had overall management responsibility for 
stanup, site engineering, and plant completion depanmc:nts. He managed workforce 
of approximately SO expalriates and 1700 subcontractor personnel. Dr. Jacobs 
provided day-to-day direction of aJJ site activities to ensure establishment of correct 
worlc priorities, prompt resolution of technical problems and on schedule plant 
completion. 

Prior to being site manager, Dr. Jacobs was stanup manager responsible for all 
startup activities lnc:hdiog lest procedure prcpantion, test pc:rfoniiAOCe and review 
and acccpllllCC of leSt results. l:le cstablisbcd the system turnover program. resulttng 
in a timely rumover of systems for stanup testing. 

As startup manager at the KRSKO Nuclear Power Plant, a 632 MWE PWR ncar 
Krsko. YugosJavio, Dr. Jacobs' duties included development and review or Startup 
test procedures, plonnlng Md coordination of all Startup test activities, evaluation of 
test results and customer assistance with regulatory quest.ions. He had overall 
responsibility for all Jtartup testing from Hot Functional Testing through full power 
operation. 

1973 - 1972 NUS Corporation 

As Stanup and Operations aod Maint.enaocc Advisor to Korea Elcclric Companf 
during startup and co1111DUCial operation of Ko-RI Unit I, a 595 MWE PWR near 

GDS Aao<ta!M, IIIC., 1850 .._,._war Place, Suitt 710, Martotta, GA .10067 
(770) 415-1100 

(770) 4 :16-0303 • Fax 
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Wiltiam R. Jacobs, Jr. GDS l.ssoclatu. Inc. 
Principn.l- Generation Support Services Pag~ J o[S 

Pusan, SouLh Korea. rx. Jacobs advised KECO on all phases of startup testing and 
plant opcratlons And maintenance through the first year of commercinl operation. He 
assisted in establishment of administmtive procedures for plant operation. 

As Shift Test Director at Crystl!.l River Unit 3, an g25 MWE PWR, Dr. Jacobs 
directed and performed many systems and integrated plant tests during startup of 
Crystal Rivet Unit 3. He acted as data analysis engineer and shift test director during 
core loading, low power physic.t testing and power esca.lation prognm. 

As Startup engineer at Kewaunee Nuclear Power Plant and Beaver Vlllley. Unll I, 
Dr. J&CObs developed and performed preoperational tests and surveillance lest 
procedures. 

1971- 1973 SouLhern Nuclear Engineering, Inc. 

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

SIGNIFICANT CONSULTING ASSIGNMENTS: 

I.ouisiana 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. 

U.S Dcpanmcn( of JusJice- Provided expert testimony concerning the in-service date of Lhe Harris 
Nuclear Plant on behalf of Lhc Department of Justice U.S. District Coun. 

City of Hous(on -COnducted evaluation of a lengthy NRC required shutdown of the South Te.r.a.s 
Project Nuclear Generating Station. 

Gcoreia Pyblic Service Commiujoo S!Aff- Evaluated and provided testimony on Georgia Power 
COmpany's application for certificatlon of the lnlelt:e$Slon City Combustion Turbine Project - Docket 
No. 4895-U. 

Seminole Elecujc COQpenuj ye Inc - Evaluated and provided testimony on nuc!CM dccommi&Sionlng 
41ld fossil plant dismantlement cosu - FERC Docket Nos. ER93-465·000. 1:.1 al . 

Gcoreia Public Service Cornmjssjoo S(afr- Evaluated and prepared testimony on apphcauon for 
ccni fication of the Robins COmbustion Turbine Project by Georgia Power Company - Docket No 
431 1-U. 

CDS Auoc!Jota, lnc., 1&50 l'ukwiJI'IMt. Selle 'TlAJ, Monet to, CA 30067 
(770) 415-1100 

(770) 4~lOJ · Fu 
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William R. Jacobs, Jr. GDS Associat~s. Inc. 
Principal • Genenuion Support Servlcc.s Pas~ 4 o/5 

Nonh Carolina Eh:gric Memhcnhjp CoQ)Qnlljon • Conducted a delailed evaluation of Duke Power 
Company's plans and cost estimate for replacement of lbe CatAwba Unit I Steam Genenuors. 

Gcoreio Public Seryjco Commission Stoff. Evaluated and prepared testimony on application for 
eenification of the Mcintosh Combustion Turbine Project by Georgia Power Comp&r~y and Savannah 
Elecuic Power Company· Docket No. 4133-U and 4136-U. 

New Jersey Raje Counsel. Review of Public Service Electric & GIIS Com~y nuclear and foss• I 
capitDJ additions in PSE&G genua! rate cllSC. 

Corn Bel! Ele~tric Coqpenujyc/Cen!Cal Iowa Power Elc;saric Coopcmive · OU"CCtS an opc:ruuonaJ 
monitoring propm of lbe Duane Arnold Energy Center (56S Mwe BWR) on behlllf of the non· 
operating owners. 

Cjjjes of Calycn and Kosse;· Evaluated and submiued ICStimony of outages of the River Bend 
Nuclear SUition • PUCT Docket No. 10894. 

lowa Office of Consumer Advocalc • Evaluated and submiued ICSlimony on the estimated 
decommissioning costs for the Cooper Nuclear StAtion • IUB Docket No. RPU-92-2. 

Georei• Public Service Commis$ion/Hjcks Maloof & Cumpbc:ll • Prepared testimony related to 
Vogtle and Hntcb plant dccomlniWonlng costs In 1991 GeorgiA Power rate""-"'- Docket No. 4007-
U. 

City of El Paso· Testlfied before the Public Utility Commission ofT ex as regarding PDJo Verde Unit 
3 construction prudence· Docket No. 994S. 

City of Houst0n ·Testified before Texas Public Ulllily Commission regarding South Tcu s ProJC~t 

nuclear plant ouuges • Docket No. 9gso. 

NUCOR S!ccl Company· Evalualc:d and submiued testimony on outages or Carolina Power nod 
Light nuclear power facilities· SCPSC Docket No. 90-4-E. 

Oeor:aia PuhHc Service Commiuipn!Hjcks Maloof& Campbell· Assisted Georgia Public SCIYicc 
Commission starr and auorncya in many aspects or Georgia Power Com~y'a 1989 ralc eliSe 

including nuc!caropenulon and maintenance c;osU, nuclear pc:r1'onnancc incenllve plan for Georgia 
and provided expen testimony on coosuuctlon prudence of Vogtle Unit 2 and decommissioning 
costs of Vogtle ud Hatch nuclear unlu • Docket No. 3840-U. 

Swjdler & Bcr!lnJNioeACJ Mpb.awk -Provided technical lillgatlon suppon to Swidle~ &. Berlin in law 
suit concerning comlruCiion mi•managemcnt of tho Nine Mllc 2 NU<:I"' Plant. 

CDS "-data, 11>C., 1150 Partn .. y Place, Sulu m, Marklta, CA .10067 
(770) OS.JI 00 

(770) 416-0303 • Fu 
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William R. Jaeobs, Jr. ODS Assoclatll, lnt:. 
Principal - Genentlon Suppon Services Pag~ .5 o(.S 

Lone Island !.iahJins Comptny!Shq & Gould - Assisted in prepan~tion of ex pen testimony on 
nuc:lear plant constrUction. 

Noah Caroljnn Ejgctdc Mc:mhcahjp Coepomtjon • Prc:pll!'ed testimony concc:ming prudence of 
construction of Carolina Power & Upt Complllly'S She4ron Harris Swioo - NCUC Docket No. E-2, 
Sub537. 

Qty of Austin Texas - Prepucd estimates of the final cost and schedule of the South Texas Project 
in suppon of litigation. 

Tcx-L.o Electric ~ratiyc!Bruos Blcctric Cooperative - Partlclpalcd In perfonnancc of a 
consliUCtion and operational monltorina program for minority owDCrS of Com.ancllc: Peak Nuclear 
Station. 

Tc;x .. J,a Electric Cogpcnrjyr}Bm·rps Electric Coopcntiyeffi:xu Myojcj pol Power Autbpd1y 
CAuomevs- Byrchcug & Asspcjllgs Spicae:! & McDio.rmld and Py!bdsh! & Jpworskil - Assisted 
GDS personnel as consulting ex pens nod litigation managers in all as peeLS of the lawsuit brought 
by Texas Utilities oga.irut the minority owners of Comanche Peak Nuclear Station. 

GDS AModat-, loc., I ISO Partnrar "-,Sill It 710, Marktl.o, OA .10067 
(710) 415-1100 

(710) 4%6-0303 - Pu 
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ExhibiJ WRJ-2 

Excerpts from the 
Management Corrective Action 

Program Phase II 
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Excerpt 
or 

Problem Descrfpttou, Root Caaus, Coatrlbalf.oa CtiiUIIDd Selected Otbtr material 
from 

MCAPU 

Non: nue uUfl'CI oro dlnctJy rr- lh MCAJ' U cloftmtat .....,._ u •- lfeabor 4 or 
Appadb Ito J'lortdl Powtr c..,.,.._.. PI " herr a.p.n • 11M o.n-c O.CIIIP ac 0,.W 
JU-nr Uoll l tot..laod co "- Plorida I'IIWk Sonb C••Jelee Dockt Na. f'7tUI·I. dacod 
Mud"· '"'· n. ool)o _._. ..s.s.d II....-.. to pop ouabon w•.u oro tHtal .. d Ia 
"~""" bracl1tu nd bold pr1ol. 

(bqlnning on pace 41 

I. 

n. 

SECTION A 

Area of Cono::em ••• 

Leedcnhip Ovcniibt and lnvolvc:mCDt 

Problem Description: 

Leadership ovcnight and involvement in plant iuues lw been inadequate in emphasizing 
its safety c:ultw'C role. This bu ocx:um:d in arcaJ nmalna from communication and 
reinforc:cmcnt of c:orc va!UC3 and expcctatioos to she proc:c sses and priorities. Fwthcr, where 
esse•smenu have been condueled, they have neither foc:uscd on elemcnu from the safety 
c:ultw'C perspective, nor have they been suffidcntly self-critical to enable assessment of root 
or apparent c:auses. 

Roo1 Cause I (on pace 51 

Stte leadership has not been effective in auryina out iu safety c:wtw'C role beause h has not: 

I. Clearly and consistently c:ommuni<:lled and n:inforc:cd con: valuea and expec:tations 
with emphasis on safety culture. 

2. lmplemcnl.ed site~ " 1 with appropriale empbui.s on safety c:ultlltC. 
3. Establlsbcd altc wide priorities with proper emphasis on safety c:ullllre. 
4. lmplcmenl.ed t.Jenced IICCOuntabillty with Jcspcct to Jll'ety. 
S. Establlsbcd constructive self aiticlsm and self improvement u an lnlqraJ way of 

doing busincas. 
6. Fixed thinp tlw were wrona. 

Root Cause 2 (on pace 81 

Exc:e"ive and ineffective orpnlzational and proifllllll\AUC dw!aes have inc:ru.scd hwnan error 
ratcs. 
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Root Cause 3 [oo pal' 9) 

An inldeqiii1C root and common cause IJll.lysiJ process inhibits management from addressing the 
right issues In t.bc ri&ht priority. 

Contributins Ce"-¥ 1: (Oll pap 10) 

lnldeqiii1C perfcrmaDce moaltorina and lraldJna which inhibits proactive iclenti.fic:ation of CJDCriina 
issues and taUlts In an CXCCS3ivo number of investigations with little value added. 

Conujbutinq Caug 2: 

lnadcquale l.lll.l)'lis of perform&DCC monitors has resulted in ineffective detection of ~verse lmlCb 
rdaled 10 slto propms, proo • nes, and procedures. 

Conllibusjna Cans 3: [on pare 11) 

An inadequa1c feedbeck proceu bas resulted in self-assessments not bcina controlled by the 
c:o~ve ICtioo proc:eu and consequently, mWed oppom.snities 10 improve. 

Cgntributinr C.usc 4: 

ltwlequale edju.sunents (com:ctive Idiom) have resulted in frequc:ot ineffective clwlaes that may 
cause additional problC1113. 

Cootrjbutina Caug 5: [on P•l• 12) 

The quality Assurance process bas not effectively communicated or followed up on issues. 
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beginni.og on page 14 
SECTIONS 

ENGINEERING PERFORMANCE 

I. Area of Concern ... 

n. 

rn. 

The engineering Dep.:tment has not supported plant operations well, panicularly in 
mainteomce and application of the plant dcsian basiJ. 

Problem Description: 

The focus of th.e coocem in engioeering is primarily on design IIJ'Id analytical work. 
conllguration management, lllld teamwork with other departments. The systems engineering 
area is geocrally pcn:civcd to be satisfuctory, although some pcrfo=ce problems hAve 
been noted here too. 

Overall, the mgiocering dcparoncnt has had an inconsistent record of pafoT1JIIIIICe. Over the 
last several SALP period it wu rated SALP 3, SALP 2, SALP 2 (and IMPROVING), and 
SALP 1 only to decline beclt to SALP 2 in 1995. 

Although inspection reports Identify some CQiiDccriog Jtm1itbs, they are ovenhatlowcd by 
weaknesses i.o the followi.og aueu: timellncss and IIXIIl1ICY of dcsian and analytical support 
for plan.t opcBtlon. adequacy of rcgu.lalory correspondence quality of I OCFRS0.59 
evaluations, planolng and prioritlzatlon of work load, and maintcnancclcommunicctioo of 
the plant design basis. 

Present Condition: 

The cngi""'Cn were c:b&llen&cd to self-identify the key (acton contributing to the problems 
dcsaibccl above. Their Input Is IUIJIJll&li.=l below: 

I, For the tint 1ighleen yean of plant operation there was a heavy reliance upon NE, 
conttactor, and NSSS I'CSOW'CCS for pcr(ormaoce of design activities. Corporate 
engineering personnel served as project manager over these resources and were not 
intimately Involved with the detaila. 113 a result, there was ineffective teChnology 
transfer from the extemaJ resources to CR3 engincm. 

2. lnd£ective m•DIV"""'I of chapge within the etliinccrina orpoimtion had a negative 
affect oo its performance. The combined effect of down.c!zina, relocation of corponu.e 
penonoclto the CryauJ Rlver plan site, implemeowion of the busineu process 
improVCIDCilt (BPI) reco""Dettd•rions t.o the design processes, mel the reduction In 
reliaoce upoo e:xtanal engiocering I'CSOIII'CCS, Mgatively ln!l...;nc:cd prociUdlvity and 
produc:t quality, liustratcd personnel, and inercascd engineering work bocklogs. 

The reduction In rcllanco in exkmAI resources, although recogniz.cd by all as a 
potentially positive move, was performed In a m.orc aagrcssively th4n the FPC team 
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wu prepared to accommodate given the cxlstioa level of en,ginecringlcnowlcdgc and 
skillJ. 

Root Cause I (on paae 15] 

An appropria1c safely culture wuoot cffedivcly cmph•sizrd A3 a result, activities were not givc:o 
a level of safety attc:Dtion c:ommc:nsuraiC with that given to production or cost priorities. This Jed to 
dcsian basis concems bcina primarily resolved throuah emlytic:&l means in lieu of physical means 
(such as plant modifiCIIi011t and equipmeotleS!in&) diredcd at m•intainina or improvin& desian 
margins. 

Root Cause 2 (oa pace 18) 

lnsufficic:nt commwlic.ation of management expectations- particularly with respect to safety culture. 

ContnWring Cfus 1! (OD Pllt19) 

InadeqUAte performance monitoring, tmldiog, and ~elf-&sSCS~JJ~.cnt within cngin«ring which 
precludes: 

• Early identification of equipment reliability problc:ms. 
• HiiJhligbting repeat fai!W'CS. 
• ldeolifiCIIion of orsanizational and propmrnaric bsucs. 

Conrrjbytjoa Caug 2: [oa paae lO) 

InadeqUAte deviation analysis of pcrl'ormaocc indicaton which results in incffcctlvc dctcctlon of 
adverse trends related to O&P bsucs. 

Cgotrjbtnina Ceusc 3: 

Inadequate root and c:ommoo cause malysiJ proc:ea pn:dudcs engineering Croni eddtessing the riaht 
issues in the comet priority. 

Coptributioa Couse 4: (on paac ll I 

loadl.:quatc commwlic.atioo among managen, supcrvbol"', and engineering pcrsoMel which leadJ 
to: 

• Lade of COIDIDOO IWIICIICD of problem c:xlCOI, 
• Expended ctron to resolve problcmJ at too low a level in the organjZl!tion, 
• Focus oo inappropriate priorities, 
• Denial. or miooalimion, of problem exislence. 
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I. 

11 

SECTIONC 
CONFIOURATION MANAGEMENT AND DESION BASIS 

Area of Concern ... 

Weaknesses bave exisled in implemnain11 pro~ for maioraininll plant configumlon 
consistent with dcsiea buiJ. 

Problem Daaipcicns: 

The NRC's expc:cwion, as contained In the commission's po.llcy Jl•1rmcnl dated Aui!ISII 0, 
1992, U w ••• /M 1/t:mtll wil/ lurvt CVTTIIII dts lgn tkJcumiiiiS and tukqiiiJII teclrn/ca/ bosu 
to tkmo111tralt tlraJ tM plan1 physico/ andfonctlonol charaatrlstic.r art co111Lrttlll with tM 
tkslgn basil, 1M systttrV, strvaliTU and compoMIIU can ~rform tMir lnltNkdfonctloM, 
and tht p/0111 II Nlllf Opualtd Ill a IIJOII1IU COIISUIIIII with tht dufp basil. " . 

FPC bas DO( (ul.ly met thiJ cxpec:tatioo. Weaknen that bavc been identified Include: 

• Discrepencles bc1w=1 tbc physical plaot&Dd desiea ~tation. 

• lnal;curaeie~ in the tcehn.lcal content of dcsian documenu Including ineom:et 
ISSUIDptlons IDd caleulalional errorJ. 

• Disc:repancle~ between opcralional conliauratlon (proeedureJ) and the supportlns 
desiiD doc1•1!!1'!!!1!•ion 

• lnconsi11mcie~ 81!10011 desiea doounmts &Od bctwceo tbc desiea basis &Od licC'sing 
basis. 

Examples of deficieocies In .hc:se mas have been doc.umcnted by FPC llld the NRC. Some 
of these deficiencies dale beck 10 tbc Ofiaina1 deslan oftbc plant We are c:onumcd with the 
number IDd a.unuW:ive pcXential effect of these iuues on c:oorinucd Afe plant operation. The 
idenli.fiallion &Od !QOJutioo of these iuues bas lmJ*ICd the workload IDd priorities of the 
entire nur:Jear operations orpnlzttioo, and in pllticular on ez!i1ncerina. opcntioa.s and 
licensing FPC bas bad 10 opeaiille in a rac:dooary mode 10 lddR:s:s tbcse issues as they-. 

FPC' 1 I OCFR.50.S9 proc:eu II a1Jo viewed u lncoosiJU:nl &Od CX&IIIples of WQJc 50.S9 
review~ have been cited In NRC inspcr:tioo reporu &Od PRC reviews. A quality I OCFR50.S9 
proccu is reliant on rcedily available. c:ons!Jtent and ~eewuo deJign information • 

... FPC remalm c.baiJengcd to comple!O fOCIIJied reviews of JWI de~lgn efforts (Including 
the orialnal plant desliiJIIbuls). Some problems wen: also identified by the NRC I PAP team 
with more recent cnalnccrinll work. Th!J bas lrv!lcatcd tbe FPC may have Liken actioiU b&scd 
on IJ'ealins I)'IDpiOCDS rWJrcr than the root r:aux(t) oftbe problems. (tbh pan&npb II from 
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the lut parap-apb or Sedloa m oa pace l5J 

Root Cause I ( oa pace l5) 

Limited cmpbasis oa nuclear afe1y cultun: In reWion to IDOR lrlldiliooal production priorities, such 
as capacity aad cost, resultiaa In: 

• InAdequate dcsiiD llW'8ins !hal have DOl been addrelaed. 
• Limited definition, doc:umentation, aad on-lite undenlandlns of !he plant dCjisn 

basis. 
• Lack of comprehcn.ivc pllnt confisumion conuols. 
• Lack ofnetworldaa with other B&W plants to mainiAln consistent dtjigns/dtjisn 

IJllliim. 

Conaibytjns Callttl I: (oa pace 27) 

1aadequat.c self asS' • "t•ml wblch precludes comprebc:nsive, proactive idmlilicalion and raolution 
of design buU issues. 
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(bqiul.n& OD paae 47} 

II. 

m. 

Problem Desaiptloo: 

SEcnOND 
REGULATORY COMPLIANCE 

Cryslal Ri-va- Uait 3 (CR-3) does DOt baY~: a su.fficiCilii.IDdc:rstaDdin ofNRC rqul.a!ions and 
does not usip full compl.iaDcc with the intent of NRC rqul&tions a Jllffieiently hlah 
prioriry. Abo,lherc appc111110 be . paccpcion that eonservatlvc dec:islon mokina resatdina 
reJUlatory Issues II teen u teCOOdaty 10 plant avallabUlry. 

This II supponed by the foUowi.na sped.lie c:oneems: 

A. Examplct of fail w-e 10 report or untlrocly rcportiJ\a of cvcnt.s or conditioN. 

B. Eumplct of questionable interprcwioos of the rcgulation.s by both li~nsing and 
oon-liundna penocmel. 

C. Examplct of not meetina c:ommitmalts made in liccnsina c:onupoodcoc:e. 

D. Examplct of questionable or incorrect teehnic:al information provided in NRC 
submittals. 

Present Condition 

h is also ~WGtilllhat be lmowledae of reauJatjons and of the gCDCftl reaufatory proc:cu is 
DOt 10 the ""'C"SS!'ry leYd in the other dep&rtmcnts. (tllb uutencc b the opaU.ac •enttD« 
to the lut panp-~~pb on pace 47} 

Root Cause l (on pace 48) 

Inadequate communiealioo of maoaaement ClqleCtltions and prioritict with respcet 10 aafety culture 
regulatory compliancx multina In: 

• FPC positions oo JOmC rcgul&lory Issues not meeting the safety intent of regulations. 
• Rqulalocy compliaoc:e DOt beiDa coasldcrcd pro-IIC!ively and with hiah prioriry when 

dt:~~lina with site 8Ctfvities. 
• A pa'CCJICioo by penoaDCilhat regulatory requ.iremeot.s JbouJd be ~ only 

from perspective of minimum cost. 
• Inadequate and 1ncoo.sistent explanations of t.cehnlc:al iuues 10 the NRC. 
• Imprec:Uo or unclear commitmcnt.s 10 the NRC. 
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.I!!Mp!! ft- MCAI' II, l'wf! I 

Root Cause 2 (oa paae SO) 

Inadequate pc:r{onnance monhorina aod lrCDcfultl from a rcauJ&IOry c:ompllana: perspective whlch 
prcelude3: 

• Focussina on tbc right issues in tbc right prio.rity. 
• Obtainina fim-hld infomwion oo issue c:ontcnt llld sensitivity. 
• ObtaininJ rcal-dme information on eme:rzina issues. 
• Effective implemcotatio.D of the safety c:valuatioo process. 

Conuibutinv Cong; I: (011 pace 51) 

l.nadcquatc root CIUSC'Ioommon eau3e lllllysis process whlch proeludes resolution oflong term, high 
visibility rcgulalory Issues. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

fbq!DAID& oa pqe 53) 

II. Problem ~plioo: 

SECllONE 
OPERATIONS PERFORMANCE 

The Operations Department bu not attained a level of performance equivalent to those 
meuuted u excellent by INPO and the NRC. Receot ouuldc and Internal audiu havr 
dctailed several areas in need of improvement in order to attain operational excellence. 

m. P=t Cooditioo 

... some problem areu ba~ oot been SUQCCQ(UJ!y corrcctcd as evidenced by: 

• Compoocnt mlspositiooina eventS. 
• Failure to foUow poc:edwe ev=ts. 
• lDconsislezlt Joe kecpiQa pnldiees. 
• Failure to properly self-identify mistake1 with the problem tqX~rting process. 

Root Cause I 

1nadcqualc implemenwloo of eslablhbcd JtiDdardJ. Superviaion baa not consistently reinforced 
operating standlsd.s and thiJ bu resulted in: 

I. Cballeogeato plant aal'ecy. 
2. Inadequate work prKticea. 
3. Failure to follow operational and administrative procedures. 

Contributjoz Couse I: [oo P•&• 54) 

Contriburjmz Caux 2: foD pare 56] 

Vague and unclear opemioa e:xpeetatiooa or ri&Ddards ba~ resulted in operatina abort falb. 

Con(l11nrting C.WKj J: 

lnadequate root and common QUIC analysis resullin& in IIWII&emenl failure to addrcsl the right 
issues with proper priority. 

Cgntribydnw C.wsc 4: 

Inadequate performance monll.orioa and treodina with pn:cludes proacti~ identification of emeraina 
lsaues. 
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ExiJibil WRJ-3 

FPC letter to NRC 
dated October 28, 1996 
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U. S. Huclear Regulatory Ca.alsslon 
JflO!II·ZZ 
Attachment 
Page 3 of 7 

1. H1gb Pr•••ur• ln1tc$1qo <Hpl l Pylp Btetr;ulat1gn to tbt Mtktyp Tank 

Concern: Tht HPI pap1 dr&w suction fn. tht Bonted Wattr Storage Tuk 
(BVST) during the Initial phase of ... rgency core cooling sy1t .. 
(ECCS) Injection. Once BVST ltvel has rtached a prt•dettl"'llned 
level , suction Is switched to the reactor building IUIP with the HPI 
PUlPS taking suction froa the dhc:hargt of the low prtuurt 
Injection (LPf) PIIIPS (piggyback operation) . Our1ng piggyback 
opentlon, LPI PiliP dhc:Jiarge prtuurt keeps the check valve- tn the 
suet I on llu froa the .Ueup tuk (liST) to the KPI PU811• closed 
(I«<V·I5). During 10119 terw sull brtak LOCA (SILOCA) cool1119, HJI 
flw aay require throttlf119 dua to lower required tees now. If 
throttling continues, procedurts will eventually direct the 
operators to lncreue total HPI PiliP now by opening the HPI 
recirculation valva• at a pre·detel"'llned flow rate to divert sa.. 
flow to the lfllf. Since no now h ultln9 tht lfllf, the tank could 
fill up with rtclrculatlon flow and 11ft the relief valve11 du.plng 
fluid onto the auxiliary building floor. Thl1 would result In the 
transfer of ltl IIIIP fluid to tilt awctltary bulldln9 SWill, wtslc:JI 
rtducu the 180unt of ~tater avatlablt In the ltl SUIIII froa wlllch the 
LPI and reactor balldlnt spray pyaps take suction durtnt the later 
stages of core and contaln.ent cooling. This could alto crtatt a 
rtll'an path for po1t accident radioactive f1uid outside 
contal1111tnt. 

Resolution: FPC Is consulting ~tlth Fraaata.e Technologies, Inc. (FTI) to conflrw 
wfltthtr tht scenario h valid &lid wjt.hln the CR·J dulgn bash. 
Although tht resolution of thll Issue 11 still undtttralntd at thll 
tlat, pre11•1nary Indication• art that opening of a high point vent 
valve •ay prtclu~t the need to open the HPI recirculation valves In 
the SBLOCA scenarios of concern. 

Schedule: This Issue will bt resolved pr1or to startup from tht current 
ouuge. 

z. HPI Syatll ftgdtttratfqna tp l!prtyt SILQCA nartfna 

Concernr The CR·l HPI 1y1t .. currently .. tts all design and 11cen1lng basts 
functional rtqulr.tnts. However, the CR·l configuration h not 
conshttnt ~tlth Ult dulgn• at other Babeoclt and Wilcox (8111) 
plants . As & retult, HPI •tnt- ud uxl- flow Halts art 110r1 

reJtrlctlve and peak cladding t.-peratures for certain SILOCA 
scenarios art higher. In addition, till reduced syst .. desl9~ •argln 
has created tht need for JtYtral aanual operator actions to ensure 
Jdequatt core cooling. FPC Intends to reduct the operator burden 
cruud by thtu actions and the syst .. nrgln daftcH through 
hardWare IIOdfttcatlc:nl . Thtu IIOdftlcattons would also •ake the CR· 
3 HPI 1yst .. desl;n 110r1 like othtr 1&11 plants. 
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October 28, 1996 
3fl096-22 

U. S. Huclear Regulatory Co..lsslon 
Attn: Docc.ent Control Otsk 
Washington, D. C. 20511-GOOl. 

Subjeet: Crystal River Unit l Forced Outage 

Our Sir: 

On SeptMbtr 2, 1g96, Florida Powr Corporation (FPC) shut down the Crystal Rher 

Unit l (CJI-3) noel ear plant due to a leak fn th~ turtllne lutle ofl syst.. During 

this forced outage, FPC dtttrafnld that a •lffcatfon had bfttl.adt to the plant 

during the Spri ng, ltf6 Refuel 10 outage lfh ich. created an Unrtv11Wd Safety 

Question (USQ) retarding .. 1'9111C1 d1ut1 generator (EDQ) lotding. · This USQ 

Involved a reduction in the arvin of safety ducrlbld in portions of the 

Technical Sptc:ificatlon Basts. 

On October 4, 1996i lfhf11 stfll shut down, FPC wu preparing a sut.lttal to 

request HRC appron .of a lfcense ~t to change the •ffecttd EDG Technical 

Spectfication Buu. when add1tioria.1 quutfoqa aroae. regarding th~ ch&MI ·~o the, 

-rvency feldw&tlr (EFV) 1yst• llfltdl crested tile dfutl loidfng USQ. Tills• 

questions fnvohed fatlure •u wfth the UV syst• lfhfdl ftlldtd to be evaluted 

to ensure the syst• could perfora Ita ufety function and reliance on the 

turblnt·dr1ven, •a• . train .. rvency fHd'wlter p..., for "A" train EDQ load 

aanag-nt. Out to the UV/EOG luuts, and sa. other dulvn·rthted ftatlU, FPC 

aanag•ent ade a decision to ltetp CJI-l abut down untfl the11 luuu are 

adequately addrwssed. Tbt purpose of this letter Is to lnfora the NRC of our 

plans to tddre•• these Issues prior to restarting the plant. 

Cll"'''rfAI.~II-ICQII"IX· t-W,,._~. • c..,..-.,_ I'W iW • ~?IIIW 

A,_,..,. .. -e a ; 
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The t uuu described In the attached list 'OIIre Identified tl~r·vugh 1 review 
tondutted by a •lti•dhclpHne ttaa involved in rnitwi"g tht EMrgency 
Operating Proceduru (£0Ps) and thrvugh dulgn reviews by the tngfnttrtng 
organlzatfon. Tht 1 ht vas reviewed by CA·l sen itr aanag-nt and the !teas are 
consldtrtd ntctssary to ensure safety syst .. op~ablllty or to lncreut dtslgn 
aargtns. £ach issue has bttn doc!*nttd In tht CA·l correctht action syst .. and 

vill be tracked to closure . Several of tht issues have been dttenaintd to be 
reportable and Utennt bent lltports are btlng prvcused. ' 

FPC wi ll ensure tht safety systeas in qutatlon are capab16 of perfonalng their 
design baals functions prior to restart fro~ this outage. As an added ltvtl of 
auuranct, FPC will be utablfsht119 an Internal restart panel which vlll function 
si•ilar to an NRC restart panel using HAC Inspection Manual 0350 as a guideline 
for conductln9 the restart readiness review. Upon co.pletion of the work to 
resolve tht Issues, the panel vtll conduct a final review to confina that all 
issues have been resolved adequately. Vhen satisfied, restart of tht unit will 
bt ret-ndtd to the Santor Viet President , Huclur OperatIons. In addttfon, 
the Nuclear General lttvlev Caa.fttae (HGAC) will conduct an independent revlev 
prior to restart. 

Project tta.s or Individual ltad rtsponslblllty~avt bttn established for tach 
issue to support the design, lltanslng and lnsta]Jatlon activities necessary to 
compl ete the outage work scope. Final resolutions for some of the Issues on the 
1 tst have not yet been detenafntd. Other ruolutlons require relatfvely lon9 
lead procurement actfvltlts. Therefore, an Integrated outage schtdult Is not 
ava il able at this tl... However, wt expect tht unit to remain shutdown until at 
laast mid-January, 1007. This vt11 also ltkaly movt our naxt rtfueltng outage, 

·Refuel 11. to tht fall of 1998 rather than tht apr lng of 1998 , 11 curren•ly 
scheduled. Tht HAC will bt ktpt abreast of the schedule and progress on these 
Issues as tht outage continues. · 

Sincerely, 

PHB/BG 

At tachl::en t 

xc: Region& 1 Adainhtr&tor. R19ion II 
Senior Resident Inspector 
HRA Project Hanagtr 

• 
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Rtaolutlonl At tllh tt•, the following IIO<Itficattons are being considered: 

Sdltdult: 

3. 

Concern: 

Ruolutlonr 

&. 

b. 

c. 

lnstallt~ cnttatlno vt11t11rh to ll•lt flow thro11gh IllY 

single inJection leg d111 to a post11latt<l br .. k in that leg. 

Installing cross- tit piping downstre .. of the HPI Injection 

control valvu to deliver tncreutd core cooling flow sho11ld 

a fa t111re prevent one or 110re of tilt inJect I on valvu free 

opening. 

Modifying the norwal .. keup ltnt to 111sure &lltoatlc Isolation 

occurs 11pon ES act11atlon to tllllfnatt the operator action now 

reqvfl"'d to perlol'll tills f1111ctlon. Tbh lnvolvu IIOCIIfylno 

tht power 111pply to tht existing Isolation valve (MUV-27) and 

adding another Isolation valve powered free the oppoaltt train 

In strlts with tiJV·Z7. (Note: the proposed lnatallatton of 

the cavitating vent11rh co11ld preclude the nttd for thh 

IIC!dlffcatton). 

Since the HPI systte h f111ly capable of .. ttlng Its duton 

f11nctlon, thtu IIOCIIflcatlona are 110t considered ntctuuy to 

cocplttt d11ring the c11rrent 011taga. However, FPC Ia developing tht 

dulgn packaou and dtttl'lllnlng vhethtr equl.-.nt can bt proc11red In 

a tlet fr ... to lnatall In the c11rrtnt Ollt&gt 9fven the sdltdul ta 

for othtr aet1v1tfes. 

lpl p•p Mt11lpn T.1M 

During the IPAP Inspection, an .lssut vas ra i sed regarding the nttd 

to utablhh flow thro11gh tht decay hut reeoval (DH) drop lint to 

the dteay hut reeoval (LPI) PIIIIPS u part of lQ11 bret.k LOCA 

mttlgt.tlon CR· 3 hu tvo redundant, Independent LPI trains vlllch 

can take 111ct I on free the RJ swap d11rl no 1 ong term reel rculat ton 

core cooling. However, certain sQll break LOCAs could result In 

long·la•tlng, fltvattd RCS pressures such that the LPI pwaps vould 

have to .operate .In Ulf piggyback ~· at low_flov ratu for an 

extended period' of tiM. As that ptrlod of Uce approachts the · 

current low flow •halon tl111 for the LPI PUIIIIS, plant procedures 

direct the operators to trip one pu.rp and open Ult OH drop lint 

vt.lvu to the M suep to provide additional flow through the 

rte~fnlnt nmnf~ LPI p..,. Tbtrt Is only one OH drop lint at Cl\· 3 

(and eany other pressurized vt.ttr reactors) vhich naJ three eotor· 

operated valvu In uriu. failure of t.ny one of the drop lint 

valves to open would prevent flow throuvh the lint. If tht DH drop 

lint vu necessary to fulfill the £CCS long UN core coo1tn9 

function for uull bruk LOCA llltlgatfon, this vould violate the 

si ngl e fallllrt dtslgn criterion. 

The concern described abova Is tl••·dtptndtnt. If tht time fr&mt Is 

long enough after the event, opanlng of the OH drop lint could bt 

consldtl'ld a lof\9-ttna rtcovery action as opposed to an ... r;tncy 

core cooling fu :tlon. FPC consider~ the lonv ttna rtcovery phase 

beyond the tt .. fr ... teplled by the regulations !there applying tht 

single failure dtslvn crtterton Is necessary. At the tiM of the 
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!PAP fnaptctlon, tilt low flow •futon Cf• for tilt LPI PUIIIII wu 7Z 

hours, whtch was quelttonablt fro- an ECCS vtriUI long ttr. recovery 
perspective. Fl'C h c:urnntly low-flow tuttng 1 111111111 which h 

tdenttcal to the Cll·3 LPI p~a~~s. Tht tut flow rate fs 

approxt•attly 100 gallon• ptr alnute (gpe). Tht dulgn flow rate of 
the LPl puap1 fs 3000 gpa. Tht rtlults ot tilts ttat art expected to 

provt that the puapa could run for an txttndtd ptrf od at very low 
flow• wtthout d.-.ga. If the ttlt 11 succt11ful, procedures wtll be 
revlstd to characttrttt optntng tht OH drop lfnt tn thta sctnarto 11 
a long ttr. recovery action ratlltr than an ECCS function. 

schedule: This l1sut will be rtsolvtd btfort startup from tht current outage. 
As of 3:30 p.a. on Octobtr t5, 19f6, tilt pu.p had COIIPittld 18 days 

of continuous low•flow tlattng wtth no ptrfor.anct (hud CUTVe) 
dtgradatton, no aechaafcal atal ltakagt, no fndtcatlon of unexpected 

bearing ~ar, and all vibration para.tttrs stable and wall below tht 
action levels sptetfttd tn t ilt surveillance proctdurt. Tht testing 

ts continuing beyond 18 days. 

4. B••ctar ly1ld1na sprax Pylp 11 NPSH 

Concern: During the lo119 tar. recfrcuht1on phau of core and .:ontatrwtnt 
cooling, tilt reactor butldtng spray pu.ps (8SP1) take suction froa 
the reactor butldtng llall· Calculattons have shown 8SP·1B to have 
ltttlt aargln bttwttn requtrtd and available ntt postttvt suction 

htad (HPSH) durfng tilts pllaat of 'operatton . A recent revtalon of 

the calculation showa tht aargtn to be approxfcattly one foot of 

water. It ts dtslrtd to lncrtut thla Clrgtn. 

Ruolutfon: FPC currently plans to conduct factory t uttng andfor 80dlfy tilt 
pump Impeller to l~rovt the cargtn between requtred and avatlablt 
HPSH. 

Schedul e: Thi s Issue will be rtsolvtd btfort 1tartup fr~ the current outage. 

5. 

Conam 5.1: 

Emtr"gency ftt1Mttr SyrtM UOqradea and Dttatl Qmtntor LQad rwact 

Tht CR·3 £fV syst• Is coaprfstd of two 100S capacity traln1, 
with tilt "A" train pu.p (EFP·l) belft9 aotor drlvtn and tilt •a• 
trafn PUIIII (Efl'·Z) being sttu driven. Tht stta. for tht EFP· 
Z turtllne drlvtr fs ftd tllrough redundant lnltt valvtl (ASY·S 

and ASY·Z04) to tnlurt tht anlhbtllty of sttaa ginn a 
failure of ont of tht lnltt valves to open~ Each puap feeds 
both stt&a gtntratora . For a portion of t ht flow path froa 
the ... rvency fet6water t~k (tFT·Z), the two pu.ps share a 
cocaon 1uctton lint. Undtr certai n acctdtnt 1ctnarlo1, thtrt 
are failure aodts whfeh can caust tht calcul ated HPSH 
available to botll pu.ps to bt Ius than rtqulrtd. For 
txiiiPlt , a faflurt of the OC control powtr source for tht 
Injection control valvta In ont tratn of EFV can rtsult In tht 
PI8P In tllat train producing high flow1 which result In 
excessive friction hud losses t hrough tilt c~n 1uct1on 
11nt. 

f 
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C«<ccrn 1.21 Motor·cfr1YIII £FP· 1 Is pow.red fnlll t he "A" train ES bus and Is 

connected to the "A" ••rv•ncy dilul generator (E;oG-IA). 

EfP·Z Is stea. driven and therefore does not affect •a• train 

£Di lo&dtng. How.ver, portions of the load manag ... nt sc:h ... 

for EGDG·IA dtpend on the avatl&blllty of EFP·Z to: 1) ltett 

the total flow produced by EFP·l during the early stagu of 

diesel loading and Z) perelt EFP·1 to be shut down and the "A" 

train LPl PiliP (and other tnglnHr-td uf19uuds futuru) to 

be started In the laur stagu of accident eitlgatton. 

Thtrtfort, soee oostulated failure .odes which cause EfP·Z to 

bt unavailable tr.valtdatt assuepttons aade In EGOG·IA loading 

calculations and SOle accident analyses which aay have taken 

credit for flow fro. EFP·Z after EFP-1 was shut down. 

Resolution: At this tl81, the following eodtftcattons are being considered: 

a . 

b. 

c. 

Installing cavitating venturh In the EF\1 pump dheharve ltnu 

to ltett flow during the postulated fail ures which result In 

the lou of flow control for an EFII train. T::h will 

eltelnatt the HPSH concern. 

Re·enabltng "A" tra in Eatrvency Fetdwater Initiation and 

Control (EFIC) syst• actuation of EFP·Z vta autoaatlcally 

opanl119 stue turtllnt Inlet valve ASV-204. This futun wu 

disabled by a eodlfle&tton tn Refuel 10 and will be restored 

to ensure EFP·Z auto-starts g1vtn a faflurt of the •a• side 

Initiate logic or A$¥-5. 

Installing ector operators on crou·tle valvu EFV· lZ and EFV· 

13 to allow reeott aanual opening of these valves. Opening 

then valvts utabltshu a flow path allowi ng the PUII!P froe 

one train to feed the ste .. generator• through the InJection 

lines ,, the other train. This Is desirable to ensure the 

operators can utntatn EF\1 flow control and Indication In 

certain single . faflure scenarios without requiring local 

aanual valve operation . 
. . 

Schedule: ' This Issue will bi resolvtd.btfore startup free the current outaga. · 

We expect this luue to require additional Interaction with the HRC 

prior to restart. 

8. £1traencx Q1tat1 Atoeratpr lgadtng 

Concern: The rated capacity of EGDG·lA Is chalhnged by the continuous, 

autoeatfcally connected loads as well as the loads that art eanually 

coMtcttd In the laur stagu of accident atl t tgatlon. Three 

concerns vert created by the Refuel 10 •odtffcltlon which r..ovtd 

tht "A" tratn EFIC aut0111ttc actuation of ASV·Z04. Calculated peak 

transient diesel loads vert above the 3500 kW aaxlm~ 1n9ln1 ratt n~ 

documented In the FSAR and the ITS basts backfround for LCO 3.8.1, 

"AC SourctJ"; calc~tated peak dtesel load at one elnutt waa abov, 

the 3100 kW rat.ng discussed tn the baals for Survtlll~nc• 

Requlr ... nt 3.8.1.11; and the highest single rejected diesel loao 
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UIIT'IID ITATU 
HUC\.EAR REGULATORY COMMISSION 

........ TON. D.O. _.. 

NRC INSPECTION MANUAL PIP8 

STAT'f GUIDELINES FOil RfSTAAT APPROVAL 
. 

0350-01 PURI'OS£ 

01.01 To establish guideline• for approving restart of a nuclear power plant 
after a voluntary or lnvotuntar1 shutdovn 11 a result of a aignlflcant event, 
complex hardware probl .. , or aartout ••nag ... nt deflclen(¥. 

01.0Z To provide a 11at of poteotlal taak1 and la1uas froe whi ch a 
plant-specific Restart Action Plan can bl developed. 

01.03 To provide for a record of .ajor regulator1 action• leading to approval 
for raatart. 

OlS0-01 oaJCCTIVfS 

02.01 To ensure that HIIC'a ruurt revlw affortt art appropriUa for th 
Individual ctrcu.atai\CU, art rt¥1.wad llld approved by the appropriate "RC 
managa~nt lavela, and provide objective .. asuraa of rertart raadineaa. 

02.02 To provide for offactlva C041l"CCInatlon of HRC reaourcea In detaralnl1111 
restart raedlnett. 

OZ.Ol To clartf1 rtsponalbllltles for the actton t niCitllry to approve reatart. 

02.04 To en~~m~ tlllt th ~frtce or Huclatr Raector R.gu1atlon (MRR) and regional 
Qanag ... nt agree on the actions to be takan and provide a unified NRC position. 

0350..03 APPllCAIIILITY 

This IUJIU&l chapter thall bl folloved when a powor ruclor l1cenaee plans to 
restart tha reactor after the plant htl been thut down for one or .. ra of tho 
followln9 reatona: 

• 

• 

Sertout HRC qua.ttona about ltcen••• aanagt .. nt trrectlvtn••'· 

ldenttftcatton or a ctllll)1a t.ardvaN problea or a degradation of a 
ltn~cture, a,yat•, or COIIPODMt to the utant that It IU.)' not parforw Ita 
lntandld ufe"" tunc:tlon ud rtQU1raa c...,rallenttva HRC eval uatton before 
,. .. tart. 

A 1igntttcut ellant._ IUch u 0111 that tlta the characterlatlca ducrlbld 
In Inapectlon Manut Cllapter 03U, "AugNnt..t Inspect ion Tuu, • or a 
a1gn1flcant operattonal event that Meta the duc:rtptlon In NRC 

Issue Data: ID/U/15 - 1 - 01110 
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Minigemant Dfractfve 8.3, "NRC Incident Investigation Proor~. • 

Possible duaga to offsltt support cysteas sueh u offslte paver or 
eJMr;aney raapon" capabtltty aa a ruult of a natural dlauter. 
u~loaion, riot, ol' evant wtth ata11ar connquii\Cu. 

Thll aanual c:hapter 1$Jpl1u only ~an a ltcanatt plana to raatart a ructor after 
a plant hu bon &hut d-. The avanta duc:rlbad above ara not criteria for 
directing or raquuting Ulat a plant be ahut down. Tbla aanua1 chapter and Ita 
appendix provide general guidance for NRC ovtr at;ht of plant rastart baaed on 
prevtoua txptrlelltt and &llould bt ustd u a startln; point for developing a 
plant-apeclflc reatart c:hect l ilt. 

0350-M RESPOilSIJllrTIES AND AIITNORrTIU 

o4.0I otra~pr. ~''' or 11~,,,.,. ~·c~c:r ~-,Jatlo" CNBRI. ..Otttlu t ba 
Executive 0 ~to~or oparai Dnl ct ~t ~~a.. asian, aa appropriate, of 
tht NRC actions taken confernlng ahutd~ plant• and the proposed follONUp pran. 

04.0Z 

•• 

b. 

c. 

d. 

•• 

f . 

g. 

04.03 

a . 

03&0 

Re9Jonal AdtfnfJtratpr 

Dhc:uuu vtth U14l O.puty Executive Olreet,or for Nuclear Reactor 
Regulation, Regional Operations and Battarch, the Offlc' of [nforc•~•nt 
(DEl, ucl HRR, aa appropriate, the nncl for an order or c:onfln111tory 
act on latter (CAll specifying the action• required of the llc:antae to 
receive Hilt approval to rastart the plant and t he proposed followp plan. 

Olcldtt, I• consultation with ~ NRA Aaaoclata Director for ProJetts. 
whether th1a aanual chapter appl111 to e tpectflc raactor restart. 

In coordination with the NlUt Auoctat,e Otrec:tor for Project,, decidu 
vhethar to t1tabll1h a Rtttart Panel . 

In coordination v1th U14l coonlaut HU Otrtctor, Otvhloll of Reactor 
ProJtc:ta, ci!Mtlop~ a wrtt1en Restart Action Plan tnducllng • 
cue-•peo!flc c:heck11at1 to autgn rupon•lllllltlu aiid achedultJ for 
restart. acttona and 1ftltr1Ct10111 v l \h the Hcenaee and outside 
organ! zat1 Olll. 

t oordtnatu and hrrpl-nta thoA ac11on• pretcrlbed In the Rtstart Adton 
Plan that hve bttn dltai'WiniiCI to bt t he rtVIonal Dfttct•s 
rt~pont1btltty. Tbtll Include, llhtn appropriate, lnttractlona vtth State 
and locel agtne1tl and with ,.glonal offlcaa of Federal -eenclta. 

I n conJunction with HRB1 NYIIIWI and dattnolnas the acceptab111ty or 
ltcensee ' a c:orract!vt ac:~ton ,ro;r ... 
Approvaa raatart of the shutdown plant , follovlng consultat ion with tha 
EOO end the Director of NBR. 

HRB Aa1pc1at1 Dtr:ector fm: trotetta 

Acts u ~ roeal point for dhcuntOfls within HU t o u tal>l hh tho 
appropriate followup ec:tlons for a plant that haa been shu t down. 

- z - IIIUI Oatil lD/It/ tl 
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04.04 NRB Reactor Proitcts Diylslon Director 

•• 

b. 

0350-05 

Coordtnatu participation In followo conference calls and raanageeent 
dhCIIufou to 81\JIIn tbat t.lle bfiOM) Adlllnlrtrator and tM ot,..ctor of 
llltJ! tro dl...c:tly lnYOlvH, ..tlen appropriate, fn follawup action. 

Cpordtnatll and fiiJil.-!~U actton1 protc:rfbed 1n Ult ltettart Actfon Plan 
that havt been detomned to be HAlt' • reapont lbtllty. Tllue t nclud• 
wblro appl tcablo, epproprlato MAC Office orMRA Of vl llon tnto.ractlon ••t' 
ot.Mr federal ao-nclu (o.o. , Fedar11l tMrt•IICa' Menag-t AQaney (f~) . 

Depart.ant of Juttlc:e (OOJ)) pursuant to an.y &ppltcall l e MeliOranda or 
~ernandtno . 

lAC~ All) INITIAL ACTIOKS 

05. 01 Btskqr·ound 

A Hcenaed c-rchl nuclear powr plant ~ be abut down, Yoluntar l ly or 
ln¥olunter1ly, for a •artot¥ of roaaona. Vhen a plent fa a~ut down for reaaona 
n-tno rn. 11caftlo condft 1ona or tod'u•tc:al tpeclftc:at ton a, t iMI 11c .. : u 
nor.ally can develop and l.pl ... nt a clearly dtftnod corrective action plan and 
the plant rutaru wtthout 1pechl approval fret~ the NRC. Howevor, pl anu 
occulonally .,.. shut down u a Alult of nftt.Y conc.enu resulttno froa • 
s tgnlflnat ••tnt, COIIPltx ha"*ai"' problM, or urloua aanao.-nt cleft c loncy. 
Thll unual d\&pttr lddreuu thtae latter caua. 

The gutdoltnol 1n thl1 chtpter enaure that (1) NRR and tht regional offices lA 
appropr1attl y lnvolvd tn re1ttrt dtcht on• for ttgnl ttcant cu111 (Z) the NRC 

respond• tn an &pfrcprhu u.~~ntr wft.ll a untffed poattt011 to the llctftltU, and 
(3) rutart actfv ttu aro a.p"henatve ud approprhtt trw tM •pecfflc ru~on 
tor tht shutdown. 

It II the Intent of lhtl aanual ch&pt.ar th1t for each HRC ovanlght of a plant 
resurt a plan\-tpeclftc restart plu be developed uatl\0 thb Mnual chapter u 
guidance. AIJ tudl, the "rtart plan for a aptc:tffc sltuat toa .. ,. Include 
additional luues tbat are dtU.I'IIfnod to be appl icable t o Ule altuatlon and •.v 
oalt tuues dhcuntd below tf ouch tuuoa are deteralnod not to 1M appll calllo 
to the situation . 

05.02 ln1t1a1 A£11pnl 

When HRC 1taff -.mbera btlftvt that a parttcvlar lltvatlon et a shutdown plant 
fnvolvoa a llgntftcant .vent, canpltx hardwaA probl .. , or ltrfcul aanag ... nt 
dttfc1anc;y warrantll\0 tncrauod ravulator)' ettentlon, ICRR and the applicabl e 
regtonal office 1hould proapt1y dtacva• the 1ttuatton . The In i t ial dl tcllsllon 
11 norMll1 bebotan Ule ...,tonal ofttca Director of Jtea«or l"roJecll and t111 

cognlunt NRR Otvl&fOII Olnactor of bactor ProJecta. For etgntfl"nt operating 
tvtnta , th1 Olroctor1 Olvteton of aeactor Progrem Manag ... nt (ORPK) al to should 
bt Included. The af&Cllulon 1hould tncluda a. ducrfptlon of lha ovut or 
ctrctashncaa u wll u tJit 11Ctl0111 alroa4¥ tab11 by tk n19loul office and 
t.lloaa pi"'jjiOod for t.llt tutw.. TIMI Alalonal lldllflllltntor IIICI Ule IWI Auoctato 
Director for ~IICta 1hould be fnfonaH o~ t.llt c:trclaStaActl and the 
etgnlftcance of the e1tuat1on to plant aafaty and operation . 

MAC acttOI\ 111111 h1cludt Uta utultat.nt of u l11cf~t tnnattgatton te• (liT), 
an aqaenttd tnepectfo11 te• (AIT), tr a apecfal 11\lpectfOft ta... Such ectlon 
could rurtl!tlr InclUde, u appl"'prhtt, a tAL or an ordor. A11 ot thue opectft c 

Inue Oat11 10/11/11 -, - 0350 
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~ctions should be conducted in &CCOrd&nCI with appropriate office poltt1es, 
procedures, and manual chapters. 

Spechl c:lrcuasti/IC:U Involving a algnlficant, rapidly occ.urr lng even~ Ill)' 
raqijlre that dhc.uulons bt ln1t1attd directly at tha l tval of tht Rtglon&l 
~1nl5trator, tha DINCUr of Hill , or tht DtJIIIty fxtc:ijtlve Director for Huc:laar 
Reactor Re~ulat1on, Reftonal Operation• and Rate&rch. 

0350-06 RESTART REYIEV ACTIVITIES 

06.01 Be•t•rt panel 

a. 

b. 

0360 

M~~ab1p. for' Nth plant ra5tut subJect to overafght una latent with 
t 7 11&1\ual chapter', the Regional Adllinhtrator, tn coordi nation with the 
HIUI Auocla\1 l)lractor for I'J'Ojec:ta dteldu whether to establfth a 
Rutart Panal. The b9lonal Ad•lnfatrator nol'llally utabliahu the 
cocpot1t1on of the panel and Ita raaponalbllltlea In wroltlng. The panel 
will typlc:&lly c:ontltt. of the fol lowing Individuals or those In sl•llar 
poalttons: 

• Dfrectu or Deputy Director, regional office Olvhlon of Auctor 
Project• (ORP) (Chal,.an) 

• Olrector , retponalb1e rntR Project DlrectoT&te (VIce Chal,..an) 

Responsible r.glonal office DRP Branch Chief 

• Revlonsl office Olvla1on of Reactor Safat¥ (DRS) Branch Chief 

• Responsible Pro.jkt Hanaper, NIUI 

• Respontlblt Senior Raaldtnt Inspector 

Hl8ben C:lll ba added to or re.,ved frOCII the pantl, u appropriate, 
dependfnQ on the specific details of the shutdown and t~t .. tters to be 
evaluated before t J ttart it author1xld. For lonp-ttrm pl&nt shutdown&, 
the panel &11' nl")' In CCIIIPO•Itlon and ah:e over tl• depending on the 
corrective ac:t1on11 bei ng ptrfor.d. For ahort-ttra or leu cCJIIIIIP 
caaea, a panel caa contfat of aa fiW aa two lndlvlduala - one f~ the 
replontl office end one fro. NRR. 

Raspona1bllltte• of the Ra1tart P .. tl. Typical responsibilities of the 
panel are the following• 

I. 

2. 

3. 

4. 

Review all available 1nforaat1on relatod to tht plant thutdown. 

Dlvelof the R11tart Action l'lan and 111odlfy 1t u 111tdtd to ensure 
that a 1 laau.t that could affect plant reatert are Included as they 
are ldtnttf1ICI. 

Revltw the llcan-•t c:orn~t\lve action or 18Prov-nt pi'OQraa and 
~~naura that It adclrlue• 1dentfffld probl ... and wabluau. 

Katntaln an ongoing overview of ltcens .. ptrforunce throvvhout the 
c:orr~c:tlve aet1on proctn to Include periodic ••tlngo uong aaaobers 
of tha p111el • 

- 4 - IIIUI Date: )0/19{91 
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II 

5. 

6. 

7. 

8. 

: 

Conduct periodic MttlnQs wtU tht llctmt to dlscuu prognss 
toward ut1sfactory COI01tt1on of the progru. Otptndlng on the 
rt~n for the plant shutdown, Mtt1ngs w1th the llcensu uy be 
held n.ar Ule fec:IH\1. Tlle •eUnga with till Hc:tNee are wually 
open tv!' p~A~llc obiii'V&tlc:~, bwt not partlclpatton. A public: 
••t1119 -.y be 1c:hedultd after th forul -tl~~gw1tll th• utility 
II cloaed. (SII Statton 07.04 for public: partlclptt1on euldanct) 

Provtde over.lgllt or NRC'• followup act1v1t1ea. 
tnapeet1on all4 auu-at pl&lla ell4 flndtnga 
perfon.ance. ldenttfy ,,..., wre NRC 1napect1011 
revfew art needed. 

Review NRC 
&nd llcenne 
and toc:hn l c&l 

-Per1odlca11y pl'OV1de IIIIIIMnt of 1 h:ansee perloi"'N.nc. al'lcl 
coi'T'Ict1ft actfotll t.o llltC MMf-nt. 

Based oa tiMI nthfactory co.pletlon of tilt pre-ahrtup portion of 
lht lfctll&M•a ruhrt pf"'Ojr .. { pi"'vlde 1 written rec:~ndatlon tl'ld 
the blala tor ~ rtcGZE ndat on to the t.glonal Ad.lnl&trator and 
Director or ~ ro,. appi"'va 1 to Aat.art. 

08.02 Rtttart a,ttpn p]tn 

~pend hi A conhl111 gu1dalln .. for th• devtlop81nt of a c.ut- &pec1 fl c: rea tart 
chec:lt.l11t. The lllleTic reatart c:hec:kl1at Ia Appendix A should only be uaad aa 
a tickler to &elect Uloat ac:t1ona and laauea app11cablt to the apac:lf1c c:•••· 
The Reattr't Panel should develop 1 Cllt-lp&ctf1c: r~atal't chec:kllat uatng the 
v•narlc chlckl h~ u a atlrtlnt point. Ttl• cau-apecHtc chockl ht ah~l1 provide 
tho detailed Hat or tcttona and tuu .. that ahould be c:onlldtrld prtor to 
appi"'VIIIII ntlltlr'l of tilt plw. Tilt ,u .. apeclttc dltcltllt"t ahall bl 
Incorporated tnto tile lleahrt Action Plan. 

Tho ~atart Actlol'l PleA ahould tnc:lude all expected HAC actt oaa that w111 bl 
required to be t.altu before • plant Ia appi"'vld· to rutart, Including those 
ac:tlona not dlractly related t.o tho tnltlall~~t~ tvlllt. Ttl• R.aat.al't Action Plan 
should also Include a.a tnapectfon plan to analll't an adlqllatt tnapactlon r.cord 
Is cr .. tad to support the rut.&rt detll'lllnat1on. Tho plan should define t ile 
follow11111: (a) What .ust be acco.pllahld by the "•c. as a •lnl.ua to approve 
plant Alt&l'tl (b) Wllat lnuu are to be ruolved before reshr't (I.e. rntart 
lsauaa)j (c) Wlo bu lted Napo .. tblltty for tach act10111 and (d) who hat 
rtapont bllrty for actual plant rettart approval. Tha plaa ahoYld establi sh a 
procau for tractl119 the thtua of rertlrt luuos and for refoAnCIIIII 
doc.-.htfon uaoctatld with the retolutlon of the roatart laauu. Tilt ~atart 
Action PleA tha11 be •dlflld 11 nec:osnry by tho ~atart Panal to addrua 
-reant hauaa that. Aqulre 1111 of "RC Aeour-cu to evaluate .,. dotlr'lllno that 
the plant It !'lady for J'lattrt . 

The ~tonal ~lntstrator, In coordination wtth the Deputy Executive Director 
for Hu-:laar Reactor Regulation, Regional Opar.tlona and Ruearch, tnd tho 
Direct or of '!:i noi'M11y hGI tile authority to eppi"'vt Att.&rt . In •
t natanc:ea, C niOII 'PPI"'Val 1M¥ be NQUII'Id. Leld Atpoutblltt.)' for 
tntaract1ona wtUI ~ c-luton, Advhory C-ttt .... lletctol' hf .. uarda 
(AtRS) 1 ZEdh, federal lte!I'CI.. aftd oUiar public: offfc1ah a lao thOIIld be 
utabhahtcl . Typtca11.r, liaR orlll taltt Ule lud In l11tar'utlona wiUI the 
c-halon, ACIIS, Madquartara office• of Federal aganc:tn, and ContTtll, and Ulo 
,...tonal •"tee wtll t.yptc:ally deal wttll Ult local ZEdta ud St&tt and local 
offtcflh &lid reetonal oftlc:. of Federal ll!ltneln. 

- f- OliO 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
•• 
l l 
I 
I 

0350-07 GUIOAHCE 

07.01 Coord!n&tlon of Fgllqwvp &ct1pns 

The foc al point for working-level dhcuulont within tht NRC for followp ettlona 
will ba tha·ll!lpropr11ta project• dhl5lon director In the N9lonal cfflu and the 
NRR reactor projt<tt dlvhion director. '"'-1 will coordinate partlclpttlon In 
conference calli tht Reatart Paftel eftd ..Oig ... nt dltcuJJtOnt to t ntYre that 
tht Regional Adclnlttrator and tha 6trector of NRR are dlrectlr l nvolvtd1 When 
appropriate, In I!IIPortut dec1alou. The project diYhlont 11111 coordl11au and 
lmpleMnt tht actlona preacrtbed to the Rutart Action Plan. 

O?.Ot 'gmmtastgn lnyplyemcnt 

The c-t&alon .ust be bpt &dequaU11 l11foi"Md of tilt tt.aff' a reatart ecttona 
on • con tinuing bull. lllUI wtll Info,. tilt c-lnlon of U111 alaff's and 
11cenue's restart action• Urough C-luton papers, or -nlc:&tlona to the 
EOO. On tho basta of theae lateracttons bttw..n the atatf and lha Co..lsslon, 
the need for c-lulon lwlef11191 will bt dttereln<HI bi t•e clrc~a~tancu and t he 
CoNDisslcn'a vlshes. 

For thou plants requiring C..l11ton llll9rGY1l for rtttlrt, the stlfr should 
anticipate c-tulon brttflags wtth ltcenne participation (a) aft.ar a 
correct lva plan 1s agreed to and (b) about 1 110nth before plant restlrt 11 
ln tlclpatod. At th• final briefing, the NRC ataff should provlda Its b•••• for 
roc-ndln~ or not rec~lng raatart . The C.,..lnlon aoy e.cprou Ita views 
concerning reatart at 101 tl• during the proceu. A foraol vch lfter the 
•••tart brloflng may or •11 not be raqulred. 

07.0J Jndtatpdtnt teytl' 

The Advisory C-lttM on Reactor Safeguard• (ACRS) a11 n~vlew tile reatart of 
plants to lndtpendentl1 review NAC'a and tht vtiHey'£ actions. ACRS will 
norully review the ruurt of planu that llava btln ahut d""" for 110re thu • 
yur boc•v•e of aubat.anttn dettcleectu In equl.-.nt, 111~, or aanao-nt. 
If a p1•nt has been shvt down for ltss than a year, ACRS wi ll consider whtthtr 
or not to nvlew restart luuu of Ult plant on a ~ut-by-cut basta. The NRR 
sttff will ~~~~ ACRS i•fo~ • • Nit's a~ttona Involving pllata ahut down for 
,.,,., than a year and w111 coordinate br1tfhttl of the ACAS. 

07.04 Pybllc Partfclptt1en 

lht nttd for public parttclpetiOII nr1n gnttl( frw a1tuatton to sltuttlon •nd 
dtptndl on the ctuae of the shutdown, lnttres of local cltlltns lntereat of 
alt~Ud officials, and cotctl'lll of other oove~nt agtnclts. Publl~ •etlnga 
hava ,roven to be a vtlutblt v.lllcle for public partl~lpatton In tilt restart 
proceu. Thua .a\lft91, which art ofttll tranacr1btd, tra held to racelvt 
co~nta on llcanstt plana and to daecrlbt tht raaulte of the NRC review of 
llcenaee a~tlvltlu . TM need for and level of public participation will be 
date,. I ned bY HltC .. ntll-' 011 a c:u.-by- cua btl II aftd will bt 1 ncorporahd 
Into the actfona neuua'7 f or restart. PubHc •etlngs In Uta loctl area ahould 
bt constdtrtd to hear collcat'fls and c Atl 011 tht ltctnate'a restart acttvltlu 
and ta factor Uleae COIICtPIIS ..S c ntl Into tht reetart revltw when thut 
concems and c-nta wt11 centl'tktt pos ltlvtly to the review. 

07.05 Qther Agenc1ee tad lpy•••ee•t arpantxet1gna 

At a alnl-, tht dlalr.an or the "-tart 'lftel sllould hold"' open dltlotu• with 
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loeal governaent officials and tnttrtsttd cltlzans wben a fonaal pub11c .eet1ng 
1s not detMd ntcumy, The Restart Panel thati"Ull shall ensure that Inquiries 
fr011 loul and Stab Govei'IMftt aaenctas, other Federal aoene1es, or the oubl1t 
are pf'OIIIPtlJ' adcfreued. Approprlat·• uuttDfl ahall be uerched to avoid the 
releaae of predechlonel, propl'ltury, or ufaguar~b fnf-tlon lltllln reapondlnt 
to lftqulrt... In cuea 1111111 lfttereat .ut.ncll to a ron tift gova,_,t (e.g., 
Canada), the ort1ce or Jntel'ftattoftal Progra.. or Ita dealtaee shall brier the 
forela- otf1clala If~ EDO d .... It appropriat e . 

The decision to reatert &tlou14 lftclude c:onaldtntlon of tilt ftHd to Involve staff 
fro~~ other Federal agenclea , such IJ FEMA and OOJ , and Stato and local gover ... nt 
repreunt.atlvu. lrleftnoa w1th elected offlc1all anlf obaervatlou of llllt 
tnapecttona bJ' State rtpre•entatlvea have been an effective VIJ' or enhanc ing NRC 
c-nlcatlon regardlllll pi"'bl• pl anh. 

OJIG-01 II£ CORnS 

I t II 11111ortant that tha rertart proceu be 4oc-te4. Tilt llcanate and the IIRC 
starr IIUit unlferatand Uit reuooa fol' the pllnt slluu- and the aeceuar-,. 
ac:tlona to be c..,l etecl before restart. In acldltton, lnfol"'l&tlon rel ated t o lllC 
and llcenaM actio"'• u wll u accaptuce criteria an4 confl,..tory action• by 
other tgtftc:ln and vo ... nwllt orvanlut I on a, .uot be u6l tnt lablt t o the 
public. GtntrlllJ', lnfc owatlon on NRC and llcann• ac:tlofta related to plant 
raotart ohould ba ettac:htd to or Included In NRC lnapeotlon reperta. How.vor, 
other foi'IIU , auc:h u public: corrnponduce betwen tht llctnllt and the NIIC or 
c-tulon paport, ,,.. acceptable. At a •lnt-1 the record d.ve1opl4 for tho 
ahutdovn and reatart proce•• shall conalata of tna following: 

a. Prtll•lnU')' notlflcatlona, c-tulon lntonaat.ton papera, and other 
d~IIU dltc:l'lblllll t.lte ftltul't Of the pi'Obl•. 

b. Contlrsatory ec:tlon l.ttt.. (CAl) or order luued to the llc:enue 
spectf)lng the ac:tiOIII to bt taken. 

c. Establla"--nt or the Rtatart Panel and the apectftc: lllatart Action Pl an. 

d. Re"lslona to tbo Rlatart '\c:tloa Plan that doc:.tllt challfll In the acope 
of the plan or Incorporate ""lew of -I"''ftt lu.-a. 

e. lnterl• PI"'OIrtll report• ( •. g. , Coa.laalon paper). 

f . Toplu of dhcuutona and IM,jor dech lona or co11clual ona fr .. Rtourt 
Panel Mttlnga an4 .. t1nga bttwtl tilt HRt an4 llctiiiH reprntnttt lvu 
to dheutt tilt ltctlllll't progNaa In taklllll noc:naary ac:tlono. 

g. ln1J>act I on report• aftd rthtllf corr11pondenco. 

h. Safety evaluations. 

I. other agec,y &lid gon; •-•t actlona ~luted to lilt. 

J . ~-tatlon t hat dlacl"1bal tht reaolutlon of l'lltlrt heuu. 

k. Doc .. ntatton fOl' the flute for 1'11\lrt approval ll!d tht wrltton I 
dete ... tnatton that l'lltlrt Ia approved. 

Issue Date• 10/lP/•5 - 7- 0360 
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All docUI8nts rtlat1ng to the restart proem are to be Included In the docket 
file and, to the extent pen~ltted by 10 CFR 2.790, made ~~Ubllc In accordance wiUI 
NRC policy. 

OlSG-09 · R£FER£HC£S 

Kteorandwn of Novtabtr 13, lPII, 1?oe V. Stello, Jr., to office directors and 
regional adlllnhtratort eftUtled "Statr CIYiclellnts toncemlng Plnt Raaurt 
Approval" (DC$ •i,rof1c~t 47707/210), 

llulorand~ta of Aueuat 11, 1111 f'roll R. fral~ to J. TtYlor entitled "Propoatd 
Plant Rutart: Nine M1lt Point Un1t 1: (OCS •1c:rotlc:he 70005/lU). 

Appendix 
A. &entrlc Rtatart Chtc~1rt 
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A. 

B. 

c. 

APPOOIX A 
GENERIC RESTART CHECKLIST 

0£JIEAA1. • . . . 
A.l PVIU>OSE . 
A.2 OBJECTIVES 
A.J BACKOltOUIIl 
A. 4 ACT JYffiES 

PROCESS • • • 

8.1 IIIITIAL NRC WPOKSE • 
B.Z NOTIFICATIONS •••• 

• • 

8.) ESTABLISH AND ORGAN IZE THE HRC REVIEW PROCfSS 
8.4 REV IEII IIIPLOIOOATlON •• , •• , , , , 

8.4.1 Root tauau llld Corncttve ActiDna 
8.4.2 Asstsa .. nt of Equlpoent Da.agt ••• 
8. 4.3 O.ttna1nt Rutart In~u end Ruol utloll 
8.4.4 Obtain C~nta • 
8.4.5 Clqnout ActtDna • . • 

8.5 RESTART AUTHORIZATION , , , , , , , , , , • , , 
8.6 RfSTART AUT110AJZATIOI NOTIFICATION . 

ISSUES .. • • . • • • • • • • • • • • 

' . ' 

C.J ASSEsSfiEifT Of ROOT CAUSE l OOOIFICATIOif AHD COAAECTION 
C.1 .1 Root Cauae Aaaaar .. nt 
C. 1.2 018481 Aases..ent ..•. 
C.1.3 Corrective Acttonr •••. 
C. 1.4 Stlf-Aaaea ... nt Capabtlt ty 

C.2 ASSESSfltHT OF LltDISt£ IWCAGDIOIT [fF!CTIVDIW 
C.2.l kanasr-nt Onr.lght and Effectlvenen 
C. 2.2 Manag-nt Support • •••• ••••• 

C. 3 ASSESSI([Hl OF PlMT AHD COIU'ORA TE STAFF EFFECT! YEHESS 
C.3.l Auua..nt of Steff •••..• 
C.3.2 Aaaaaa.ent of Corporate Support .. 
C.J.I Operator Jaawea • .•....••. 

C.4 ASSESSMDfT OF I'MYSlCAl II.EADJIIES$ OF 1M[ PlMT 
c.e ASSESSMDfT OF ctiG'l.IAIICE llrnt amuLATOKY REQUJIIDIDfTS 

c.e COORiliiiATIOH III TH IlfTfRUTID AQvtCJU AIID PAATlES • • 
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A. Gf.NE.RAL 

A.l PURPOSE 
To provide a bu1s to plan and eoordbate NRC rev iew activ i ties for nuclear power 
plant rnkrt fol1owl119 a lllu~ for one or 110ra of the rauona provldtd In 
Section 0350-0J of this 111111111 ett.ptar. 

A.2 OBJECTIVES 

To ensure that NRC review efforta are conJiatently devel oped tnd l~l ... nted, 
specific guidance 1s pro¥1dld to support the followlngt 

•· Oetanalnlng reatart laauea for review. 

b. identification of the bulc tub nHded to revi ew &nd epprovo a plant 
restart. 

c . Coordination and tracking or reahrt revt .. ac:tiYitlu. 

A.l BACKGROUND 

Th• 1~1 e .. ntatlon of th l a append!~ ••~• that thtl'l haa been a nuclear power 
plant ahutdown that .. r1tJ a co.prehenatva NRC review of the res t art process . 
Tho plant fa au1111ed to bt In a nfa thlltdOWII condition and IM&suraa are In place 
to pl\yalcally •a1nhtn the plant In 1 nfa shutdown condition. 

~ctlon 8, "PROCESS, • or tllh appandfll ducr lbta uanarlc tuka \hat avpport the 
Restart Action Plan described fn Sec:t1on 6.0% of thta ~nual chapter. 

Section c, "ISSUES," of thta eppndlx contelna potential tuuu, aupphMnhl w 
Section B, for conJideratlon during the Restart Review Activities described 1n 
this ••nual chapter. 

A.4 ACTIVITIES 

•• Oavalop cu ... Spectflc Checklist. During danlop.ent of till c:ua-apeclflc 
c:hecklllt (CSC) , the Issue• In the generic chacklllt of tbts appa"dtx 
should be rni.wd to detel'lllne ~ethel' ~ are eppllcabla to the 
specific cUI &lid ahould .,. lnclllded In the outline for "RC nrvlew of a 
c-rc1a1 nllclln power plut restart. s- of tile Iawes tn the 
91ner1c checklfat ~have prevloualy been c011pleted or are Inappropriate 
ror the aftuatlon and therefore do not have to be Included In the esc. 
Tho esc should be developed u soon u practicable after a cCM~Prehenatva 
restart rev1av Ia ~ .-aaury. The esc sh011ld bee...., part of the 
Restart Action P.lan and bl used~ a a.atert Panel to coordinate actions . 
The esc Ia a living docu..nt that aball be revlaed u ... rgant Issues are 
ldmt lfled that naed to bl evaluated; ~utrlng a significant uu of HAC . 
esc daveloP~tnt abould contain the ollow1n9 al ... nta: 

(l) Section B, """''CUS, • ahould bt reviewed and tne eppltcllbla t11ka 
needed to ~rt tile ,...hrt revt ... ahoul d bl aalacted on the bufa 
at the a- factJ apeclfh: to the altuatton. Jf nMCied, tuka not 
Included In Slctlo11 8 ahould bt added. fro~~ U!la ,..,,.,., a • .,.ctttc 
tuk 1t1t should be developed. 

(Z) Section c, "IUII£1 • aheuld bt reviewed and the tuu .. that nnd 
1napac:tton ol' vert #I cation should be selachd on the baa Is or the 

ISIUI Date: 10/lfl/81 A-1 0)50, Appendix A 
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b. 

c. 

(3) 

. ' 

specific situation. ltas aot Included In SecUon C should be addtd 
If nacossiry. Fro1 this revlrw, a specific issue 11st should be 
developed. 
It111s (1) and (2) above forw the c:ac. Tilt llutart rantl should 
aulgn 'l'tapollltbn u .y and a a"'-dYlt for eOiiplttlon of esc IL .. s. 
P'l'lvloualy planned lnsptetlona Included on tilt Kuter 1nsptctlon 
Plan (HIP) ~ aatlt~ the required vtrlftcattona end lnaptctl ona 
end s.houl d be ftct orld Into tilt proceu. Not,e: l naptctlon ltM 
requ ired to Ulln or vwrlft ltctnltl aettvltlu should .,. chai'Oid 
egalnat tilt rtSptttht tnlpte110n proctdUN. eSC plaMIIIil 11\d 
• at ntentnet UM thould be charged ege lnat a TAt nu.ber for tilt 
Rastart Action Plan. 

(4) Tht CSC 1hould be Incorporated Into tilt lllatart Action Plan. 

esc Halntentnct. Tilt Raatart P1111l thould ulntatn and perlodlctlly 
review the C:SC at a frequency conal&ttnt wtth the need• of Ult ptntl and 
tht ent lc lpauct rutart adied11lt. Tilt p1111l ahould (1) dtttrwlna revltw 
atatu1, (Z) vtrlft that ntcettary taakl &Ad Ita.. are coeplatt for aach 
phan of the ruin, alld (I) IIIIU'I't that l"rlltv tub tnd IUUII f ol' 
uuuMnt I'HIIn conahttnt wtUI tht ~ ftctJ and aUtlll of the 
reatart effort. Tht panel ahould Y'tYitw tilt gtntrlc lhta In Stctlona I 
and c of thh apptndlx wlltn stgatflcant •llutonu ,,.. coiiPl tted and 
btfol'l rtStart author lut lon to anaul'l that any -rolng It•• art 
conatdtl'ld. 

I&IUO Tracking, Tht CSC •ay bt UJtd to track tho 1\ltUs of NRC actions, 
trac:k tht ruolutton of '"tart 1uu11, •nd provide a central point to 
reference dOC\alntatt on uaoctat.td wit~ tbt Naolutton of reatart luuu . 

d. Arter t he rutart proetu h COIIPlttt, tha esc should be cloatd out I ~ 
accordance with tha Ra&tart Action ,an. Tha closeout sllll1 tnc:ludt a 
Rtatart Panel tlltt~nt of l lctntaa retd laet& and prvvlda a btala for 
NRC authortztng rethrt. 

8. PROCESS 

This atctton out11nts the general HRC t Uhrt ""''"' pn!UII. TIM a&Jor proceu 
steps (I.e. tnlttal responaa, Initial notification&, etc.) are brokAn down Into 
potential tukt provided I n a Mnll forut. Only appltcabla tatks ahould be 
atltcted for Incorporation Into Ute esc. The ahort dhcvuton before taeh ujor 
procau altp provldaa tnatght tn\o t ht l ntnded actlv1tJ'. An effort wu .. dt to 
phc:a the uJor stapa and tuks In the general order of parlo~a; h-var, tht 
exact nquenca of tvtnU C&llnot bt predicted In ldv&llce. Thus , 111111 of the ujor 
proceu atapa end the apaclftc tub art apaoUd to be parlol'Md In par•llal. 

Whtra po,alblt within the ttblta , tht t)'Dteal lead responstbla organlxatton Ia 
gi ven tn/.al'lllthtlll nut to the tuk. lliiare an NJIC aetlon r"ponatblltty h not 
Indicate 1 the Restart Panel will dttarwlaa rtlponatblltty. Tht table• provldt 
a colu.n ~ •ark appllctbtllty for the esc. 
8.1 INnJAl NRC WPOHU 

Tht factt, tht caustt, and thtlr apparent t.,actt ahoUld bt establlahtd early In 
the ~roctu. Thla tnftrutton wt11 uafat tilt HJIC In cllaract·trlz lng tht 
probl .. a. tht nfety algnlrtcuce_. and Ut riiJVlatory tasu.. . EAtrlt u.n•o-nt 
apprataal af tile situation Ia 1110 l.,.rtant to usurw tht proper l~latt 
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actions are taken. The followtng items should have been coaplettd or should be 
Incorporated into the CSC as &PP.roprtate. Refer to Section 5.02 of this manual 
chapter for eddtttonal tnforlltton. 

TASK 

a . 

b. 

c. 

Init ial notlfleatlon and NRC .-na~nt dlaeuss lon 
of lcnovn facta and 1nau (Region). 

ldant1fy/1,1 ... nt lddtttonal Inspections 
(I.e. Al'r, IT, or Special) (Region). 

Deten~lne need for fo.-.al re9Uhtory reaponse 
(I .e. order or CAL). 

d. Identify othar parttaa Involved (I.a •• NRC Organi zations, 
other Federal agencies, Industry orvanlza~tons). 

8.2 NOTIFICATIONS 

Initial notification of the ... ..,t qulc:kly c:-nlcates Milt's undlratendtnv of the 
avant and t ta t.a.dlata response to tha parttaa having •~ lntereat In tha avont. 
Notlflc:atton to raglonal and headquarters offlc:at of cognizant Federal agenc1ea 
~ be appropriate. AI tha review proeesa continual, additional and continuing 
nottflcatlona aay ba required. 

lASK 

a. laaua Da11y and Dl1"1t:tora Hlgh11gllt (HJIA). 

b. ls•u• prall•lnary notlfleatlon (Regloa). 

c. Conduct CO.Oitslonar aaalstanta• briefing. 

d. Iaaut Co..lulon papar (NJIA). 

e. Cognizant Federal agencies notified (I.e., ,fHA, EPA, DOJ). 

f. State and local ott1ctalt notified (Region) . 

g. Congressional nottflcetton (HRR). 

8.3 ESTABLISH AHO DIUiAHIIE THE NRC REVI EW PROCESS 

It will bt nactstary to establish and organ!~ the NRC reatart review to ensure 
the effective coordination of raaourcu In evaluattnQ the ,..ltart proceu. 
Effective Interactions within end outaide the "RC are critical to properly 
Identify and reao1vt the f>el"tlnent luuu. Both regional and headquarters 
orrteeJ of cognizant Federal agenc1tl should bt conaldered. lefer to Section• 
6 and 7 of thh •anua1 c:haptar for additional tnforutlon • 

TASX 

a. £atabllth the Rettart Panel. 

b. Ala••• available lnforaat1on Cl .e. lnapectlon reaultt, 
1 lcens11 n1f-UIII_,.h, 1nduat'l')' rtY1-). 
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c. ~tll11 Input froa involved parties botb within NRC and 
other Federal a;tncies such as FEMA, EPA, DOJ. 

d. Condu~t ~lonal Adalal&trator briefing (~lon). 

e . Conduct NRA Executive Ttu briefing (NRJI). 

f. Develop \ht ~ate-apeclflc checkllat (CSC). 

g. O.ve1op tha ~atart Action Plan. 

h. Regional Adalnlatrator approval ~atart Action Plan. 

1. NRA Auoclate OIN~or urd/or liRA Director approvaa 
~atart Action Plu. 

J. llrpl-nt ~lkrt Action Plan. 

k. Modify CAl or order u ,_. .. ,,.. 

8.4 R£VI£V IMPLEMOOATION 

'The revltv can t.. ac:c~llthecl by a variety of •U.ods ln~ludlng lnspectlou, 
tasting, av1luatlon of llcanatl aelf-aataa...ntt, evaluation of llcenaee action 
plans, and regulatory actlona ( I .a. , ordtra1 ~a). Early attabllt~nt of tht 
ravlev artu vlll anht In dtflnl119 the •tiiOGt to ptrfo,... the rtvlew. Ollce tha 
11ct nsH hu dtvalopt<I IU correctlY• tctlon planL_tht NRC ahall NVItv that plan 
to verify I ta co.pletanaaa end adtQUtC1 . The N~ will alao need to datt,...lne 
which corrective action• vlll tJ. required to be 111111-ted befort ,..,tart and 
t hus t..c- rutert tuuu and ~tch c.n be dafai'T'tld to •- later dtte t.t 
long-te,... corrective a~loaa. Thl dlac•aalonl and l1auaa provided In Section t 
of thiJ appendix provide additional lnform.tlon t o eupport the review actlvltltl 
du crlt..d t>.low. 

8. 4 . 1 Boot btu••• and Comct1y• &t1gna 

TASK 

a . Evaluate flndlnga of Ail , liT, or apeclel te .. Inspection. 

b. llceu .. perfonu root cua• Ulllyall urd develops 
corrective actloe plan for root causea. 

c. NRC tvaluat.a llcansaa•e root cauJe det.,.lnatton and 
corroct1Ya act1on plan. 

0.4.2 A11111mant of EgyJQIIDt paneqe 

For evanta when aquls-ent diAIO& occvra, a thorough ua .. IMnt of tile extent of 
dtuoa 11 ntelllll')'. A root cav11 dote,.lnatlon vlll t.. MCtllll')' 1f the d.,..ge 
wu th11 ,..ovlt or an lnt.tn~al evant. Tile need fo'r' Independent llkC uaanMnt 
t~ould t.. conatdared. Tile llcaaaa will nHd to ~,..In• corracU"' acttona to 
repair, tnt, tnapect and/or anelyu affected 11t'- Md ..,t ... nt. Tile,. 
actlonJ are Nqutred La ,...toN or V&TifY Ulat the equl ... llt • 1l perfo,... to 
dealgn Nqlll,.._nta. Equf,..,.t 110dltlcet1ena ~ tho tJ. raqulrad to ensure 
perroraanca to detll" requf,....tt. 
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Potenthl offslta 111rgeney ruponn IIDICt for WMial events such as natural 
disasters, explos1ons, or r1ots should be considered. MRR should obta1n 
1nform&t1on froe FEMA headquarters reafflnalng the adequacy of State and local 
offslte -rgency plan• and pl"eDiU'ednau tt an even retua Nu011abla doubtJ 
about , .. rgency response capabtltty. 

T~ 

a. Li censee ••••••e• d ... ge to aysteas and co.pon.nts. 

b. NRC evaluate• llcan111 daa.ge asstss.ant. 

c. Llcen••• detera1n•• corrective actions. 

d. NRC evaluate& corrective actlona. 

8.4.3 Q•tcraJnt Be&tart l••v•• and Rtaolut1pn 

The establlshatnt of the reatart lasuea thet require retolut1on befora rettart 
demands a clear underatandlng ot the I&IUII and the actlona required lo addr.ss 
those Issues by both the NRC and tha ltcens... This section outline& steps t o 
deter.ine the re•tart lssuta and HRC'a avaluattoft of their re.olutlon. 

TASK 

a. Review/evaluate l lcanau ganerttld restart haues. 

b. lndaptndtnt HRC 1dant1f1;atl on of l'l~r\ Issue• 
(consider aourcu eiCternal to NRC and ltctnsM). 

c. NRC/11cena .. agre~t on restart hauu. 

d. Evaluate 11calls .. •a rutart tuuu 1'*'1-ntttlon proceu. 

e. Eval uatt llcanau• a 111Pl-ntatlon ver1fl c.at1on proceu. 

8. 4 .4 Obtain Cgmrnente 

Since ,..,.. ahutd"""' Involve • broad nl.lllber of tuues, sollctutlon of ~nta 
froa dlvtrll 1ource1 JA.Y be appropriate. The dethlon to aol1c1t c ntt fr011 
a group and the level of partftlpatton should be aade on a case-by-ca•• baal s . 
Input fro. these groups 1howld be fectored Into the restart proee&& when they 
contribute posltl"'l'/ to the review. Mote: If needed, c 1 nta concerning the 
Adequacy O"f &tate an loul -1•ney planning end pnparedneu ~~~nt be obtaln.d 
from FEMA headquarters through RR. 

TASK 

a. Obtain public coe.ent&. 

b. Obtain ~nt1 free State and Local Officials (bglon) • 

c. Obtain cc """t' fl"llll &ppltcablt Fldtral agenc111. 

8. &.1 Cloaegyt A;t1pna 

llhtn the actt011s to rltblllt till Nstart tuuu and llg111ftcut c:oncen11 are 
substantially coaplett~ c:lo~tnt utton1 IN 1111dtd to ver1f')' that pltnnad 
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inspections and verifications are CQIIPlete. Tilt llcensu ~hould cert1fy that 
corrective acti ons required before restart are coeplete and that the plant Is 
physically rudy for restart . Tills section provides actions associated with 
coapletion of significant NJU: reviews llld prtPtr&t101\J for reatart . 

TASK 

a. Evaluate licensee'~ reatert re~in••• aelf-a•••• ... nt 
(Region). 

b. HRC tvaluatlon of applicable tt.tu froa Section C 
"ISSUES" c~lete. 

c. Rutart hauu closed. 

d. Conduct NllC rutart relldtnen t•• tnsptct ton (lle{llon)*. 

e. Jaaut augaented rtatart covtrege Inspection plan (Region). 

f. Commenta froa other partfta considered. 

g. Oete,.,.tne that al l condlttoru of tilt Order/CAL ara uthfled. 

h. Re-revl~ of Generic Restart Checklist COIIPleta. 

•HOTE: The restart Inspection need not be as co.prehtnstve 11 tn HRC Operat ional 
Rudlnus AUtsUIIInt Teaa (OIIATl Inspection. H-ver, the inspection 
ahatl b• tatloNd to the r•otar£ , .. ,. .. und•r e val uation . The rtatart 
Inspection should fOC\Ia an an overall aneu .. nt of the Hconau•s 
,..adlntll to restart and should provide a ba1fs for concluding restart 
1houl d be authort a:ed. 

8.6 R£STARl AUTHORI2ATION 

When the reatart revt'" procest h .. reached the potnt that the l••u•• have bien 
ldentlfted1 corrected, and reviewed, a re1tart authorization process Ia begun. 
At thta po1nt the Restart Panel should thtat broadly and ••~: "Art all actions 
sub•tlntlally completer Have we overlooked any tt .. st• 

TASK 

a. PNPII"t ruurt aYthorlutton doc•w•t and bull for 
re1tart (Rtglon). 

b. NRC R11tart Panel approve• Rtatert Authorization. 

c. No restart objections from other applicable HQ offlcea. 

d. Ho rutut objecttont fr0111 appltullle federal aganct ... 

• · Ra{lt onal ~n1atrator cancura 111 Rtatart Authorization. 

f. HRlt Auoclatt Director lllld/ar HRR Dlrte:tAir concvr• In 
Rutal"t Author! U tA Oil (NIUI) . 

g. EOO concur• 111 Restart. Aut.horlz.atlot whan required. 

h. Conduct ACRS brltfl119 llhen requuttd (NM). 
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t. Conduct Cccariss1on briefing when requested (HRR). 

j. co .. lssfon concurs In Restart Authorization ~n required. 
lt. Regional Adll1ntatrator autllortzu rutart. 

B .II II[S'T ART AIJTII)R I ZA Tl 011 IIOT I fiCA Tl 011 

Notlf.Y tht appltj:ablt pal"tti.a of tht l'tatart authorlutlon. Notlfl.:.tlona should 
generally bl ._dt using a -..or~ or othtr fo~t cottlat.nt wtth tht laval 
of foreallty required. to..untcatlon of planned actlont It l~ortant at this 
staga to anaure ~t NRC Intentions are clatrly un4trttood. 

TASK 

a. 

b. 

c. 

d. 

•• 
f . 

g. 

b. 

I. 

Co.at tslon (If the Co..lttlon did not COtCUT 
In tht Roatal't Authorization or 11 raquaattd) (NRR). 

EDO (If tht EDO did not concur In tht ~ttal't 
Authorization or at raquatttd) (NRA). 

Congraaslonal Affalrt (HRR). 

ACRS (a briefing 1&11 bt tllbatttut.ld for tht wrlltWI 
notification If tht ACRS raquasta a briefing) (NRR). 

Appltcablt Ftdtral agancl tt (kRA) • 

Public Affalra (Region). 

State and local offtcltlt (Rtglon). 

Cit ltena or group a that tJQJTtlltd lnt.,.'ts-t 
dur ing tha restart approval procaaa (Rtglon) . 

International Prograa~ for tlttt whoat ... rgtncy 
planning zones crost lnttl'natlonal boundarlta (HRR). 

C. ISSUES 

Rtstal't review actlooa for apaclt1c altutlona 1&11 addrtu tddlti011al 1uu11 or 
mq 011\t lnuu d1tcuutd below If aucll IIIUtl are dttt,..lntd not to bt 
applicable to tht al tuatloa. Tht following Metl011s contain 1ttu for 
couldtratlon by tbt Rtatart hntl during the reattl't review. Thin It•• .,.. 
baud on hauu found during other ruttrt ravl ..... Tile txparltnct Is prlaarlly 
baaed on plant a~utdownt dua to aana~nt dtflctanclaa, ••rdwara laaueJ, or a 
cOIIblnatlon. External avtnta auc~ u natural dltuttn, axplotlon•• or rtota 11a.y 
require davelopaant of a unique 11t of IPtCiflc lasuaa. A colu.n Ia provtd•~ to 
Ark wheU.tr or not an tt• h epp11ctble • 

C. I ASSESSMOO Of ltOaT CAUSt IODfTifiCATIOII AIIO CORR£CTIOII 

The root cana(a) or tile lvtftt or UMI c.dltlona Nqutrl .. the all•td- allould 
be tdutlfltd and corNCted. A COIIP....._,Ivt ltUtltl correctlvt action plan 
should be developed that add?ettat ~~ root cauat(t) lft4 all appllctDlt 11auao 
1nclud1"1 corrective actton, 1111'1-U\Ion, llld var1flcatlon. The llctnatt 
shoUld NYht Ita COl"NCtlvt tCttOI plan U nlctiUf')' to ~ -~t 1ta1Mt 
•r• addru .. d and ratolved. The 1111tart Pantl •hould ensure tllat ... rgent 1111111 
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1dant1f1ed by tha NRC are proaptly conveyed to tha ltcenste for Incorporation 
into the licensee's corrective action plan. Tht corrective action plan should 
also include sufftcitnt MUUriS to PI'IVIIIt rte\IITtftCI of problta. The lit 
shall review the l1ctnsH'I COli t«tva a.ctt011 plan to varlty tu COIIPltttneu Mel 
1dequaey and to dltt,.lne llfllch cort"Kttva IC11ona vtll be required to be 
IIIPltlltnttd before rutut and llfllch c:an be deferred to ,_ later date u 
long-tera corrective actions. 

The NRC vlll revtw tht lfunAe't col'NCttve action activities and u&e the tools 
avathbll tn the N9Ulatory progr• to dttln~tne the ecceptabtltty of thesa 
actions vlth rea,.ct to 11f1 o,.ratlona. T\tst tools tncludt &tiff revttwtJ tht 
systeaattc asstsa.ent of ltcrnstt perftni&IICI (SALP); lnapecttona, Including 
spacial teu lnapectton•J rtquutt ucler 10 Cfl 10.54(1); nnlor •anagt•nt 
111ntlnga; tnrorctMnt conftrenc:ea1 and a ltatart '"'''. Tha Nault& of tht 
staff' 1 rev IWI will be doc••ntld by J&ftt¥ eveluattona, ltctnu ... IIOI!enta, 
orders, conftrutory action ltttlra, tn&pectton report&, Cc:llatuton Mating 
transcrtptt, and enfo~t docu..nta. 

C.J.) Bpgt Cause Aaseaa.,at 

ISSUES 

a. Cond i t i ons requiring the ahutdowft are clearly undarstood. 

b. Root c:auus or the c:ondttlona requtr1ng tha ahutd-
11'1 clearly understood. 

c . Root cauua of othor algnlttc:ant problna ar. 
clearly understood. 

d. Etfec:tlverwu of the root cau" ual.rah pT'OIIJ'aa. 

C. 1.2 D•••ee Aaacaa11nt 

ISSUES 

a . Oaaage assen•nt wu thorough ud co.prehtnstvt. 

b. eo,..,..ctlve actions clearly ~•tll'H un- and 
equti)Mnt or nrtfted they c.an ,.rfo'rll aa daatgntd. 

t.l .J c9rr•ct1v• Ae\1pn• 

ISSUES 

a . Thorouthneu or tilt co,..,..ctlve action pl an. 

b. Co.plet•~•• or corrective action prograas 
for spactflc root causta. 

c. Conti"Ol or co,..,..ctlv• action ~~ Utdtlft9. 

d. Eff1C1fvt cort"Kttve actttM fn tM colldtttoas 
,..qulrlno till ahuw- hva toe. 1•1-ntld. 

•· Effectlv• corrective aettont for other atgnlftcant 
probl- hav• bttn 1""'1-"d. 
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f. Control of lon~hrw comctive actions. 

o. £ffaetivtnacc ~f tha correctlvo act ion vor1flc~tion 
prOCIII, 

C.1.4 StiJ-AI•••I"nt Capabl11tr 

The occurr'enet of an event ..., bt llldleattve of poUnUal waltnenes In the 
llcenue'a 11H-u•••-t capability. A atrono aelf-anea-t eepablllt.y 
create• an onvlroNDent where probl.a. are readily Identified, prtortt tred, and 
trackad. Effect he corrective acttona require probl• root causa ldentlflcel lon , 
aolutlona to correct the cause, aad verificat ion .. thoda that ensure tho l••u• 
il resolved. Senior 1lcena11 ll&llag-nt afftctlventu In enaurl ng effective 
ulf- IUIUMIIt II treated IIP&ratel)'. 

ISSUES 

a. Erfectlvenau of Qulllt.Y Auurance Prograa. 

b. Effectlvtneaa of Industry E.xperlenct RIV I.W Prograa. 

c. Effectlvenes• of 11ctnlat'a Independent Ravlew Groupe . 

d. Effectlveneaa of defic iency reportl&~~ 1y1te•. 

e. Staff vlllln;neaa to r elae concerns. 

f . Eff1ctlnnu1 of PRA uuge. 

ll· Efftctlvtneu of c_.l t..nt trac.kl&g progr•. 

h. Extlrnal audit (I.a. INPO) cap&blllty. 

I , Quality of I 0 CFR SO. 7Z and 50. 7S reports. 

C.2 ASSESSMENT OF LICENSEE ~EM£HT [ff[CTIVEft(SS 

The HRC aurt should nal~U the tfftctlvtneu of t he 11ceu11'a AIIIO-nt In 
UJIIIIII!I, tvalU&tlng &lid r . aol'I'IIIQ the pl'Obl - and the UIOCiatld root CaUtll 
that ruulted In tile pfant alurtda.~ and contributing probl-. The ertectheneu 
of 11can-•a .. ,..g-nt In add,.ulng the probl- and root cauaea of the plant 
ahutdovn ahould .,. Muured agalnat the reaulu achieved by tiHI 11r:enue. Tho 
ruul h should d-natrata a coordinated and fnt.lll'ated approach to resolving the 
probl- and dewlop1ng corrective actlont, Ult problMII and r:orrect lvt actions 
should .,. afftctlvely c-nleatad to the llcannt'• ataft, and tM corrective 
act ions should .,. aulgned priority conalateat wltll thal r nf•t¥ al;nlflcance. 
llcenaM'a ••nao-"t .un d-n•trate an llllllt¥ t o recoenlu 11fet.1 problt .. , 
danl op and 1.,1-•t ..S.quatt co,.,..c t l 'fl actions, and verify the efPectlvenua 
of the corrective actions In a tl .. ly a&~~~~~r. 

c.!.l "'"'9111"t OM•r•tabt •ad Etft,ttv•n••• 

ISSUES 

a. C:oab/uptr:tattoaa ~lcattd to tilt atatr. 

b. Oe.onatrattd expectation of a4htreoca to ,rocedurea . 

I ssue Data: 10/lP/85 A-ll 0350, Appendix A 
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e. Hanag ... nt fnvolv111at fn atlf-asstsiltnt and 
Independent s&lf-assesS~ent capability. 

d. Efftct1vtnus of aanag.-nt r.v1ew c-ltten. 

•. Har!llg ... nt' a d-nstrat.d ava..-u of d.,--to-dl)' 
operational conc.rns. 

f. K&nag-nt's ahiHtY to 1d.,.tlt) ud prlorltb.e 
significant lsaues. 

g. Hanag-nt'a ability to coordinate reaolutlon of 
s ignificant lsauas. 

h. Manag ... nt'l ability to 1-.1.-.nt effective 
corrtc~lve actions. 

C.2.2 Menapf!Snt Suppqrt 

ISSUES 

a. h•;>act of 1111 aaug-nt riOI"'IanltUion . 

b. Effective and tt .. ly resolution of .-ployee concern•. 

c. 

d. 

Adequate engtnenlng support u d-nstratlld by 
tt .. ly rt&olutton Of IIIUII , 

Adequate plant ~lnlstratlvt procedures. 

•• Cffecttvt lnforaatlon uc:llangt 111tlt other utllltlu . 

f. Participation In lndu1tr,r groups. 

g. Effectiveness of e.troency Rttponll Organization. 

h. Coordination vttll offaltt -l"'ltnl:l' 
planning offtclala. 

C.3 ASSESSHOO Of ,LAHT AICD ~POU.TE STAff EHECTIVDCESS 

The 1tcen11e staff IIUJt be capabll of recogn1zleg ~ camlng out their 
roaponalb111tlea to ena~~r~ public health and Jlfety. The effectiveness of the 
phnt and corponte ataff 1hauld bl aUUIIcl on the buts of the ruultJ aclltned 
by the Hc:ensu. A proactive attitUde toward nflt)' luuu should be 

Cle.onstrat~ In ell ••PtCt• of operation.. In this regard, the licensee staff 
should dlapl.,- att11tlvtntsa to dUty, t1tntaa for duly, • dlaclpllnld approach 
to activities, a JIIIJ1tlv1tJ for truda 111 the p1ant , ~~eurlty anreneu. an 
opennesa of ~nlcat1ona, and a dtt1re for te..work ~at awpPOrtt eff•ctlve 
rehtlona betwen dltr1re11t troupa (e.g._, Mfteo-nt, eperatlens, h11ltl\ p"¥alu, 
aalntenanee, engln••rlng, aecurl\1, ana .contracto~). 

C.3.1 Aaata(IIDS pf StA!f 

ISSUU 

a. DulonJtrahd t-'tant to uh11YIII9 
l!lp-rovtd parloi'II&IICI. . 

0350, Ap~enellx A IHO IIIUI Date: 10/18/88 
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b. Demonstrated safety consciousness. 

c. Understandl119 of IJnlgiMnt's expectations and goals. 

d. Und~rstandlno of plant lllUI~ and corrective acttona. 

e. Qualtftcatlons and training of the ataff. 

f. Staff'• fit•••• for duty. 

g. Attentlvaneaa to duty. 

h. level of attention t o dlte11. 

t . Off-bOIII" plant aufflno. 

J. Staff overt IM uuge. 

k. Procadvrl lllllgl/adhiTW\CI. 

1. Awareness of plant aeevrlty. 

•· UnderttandlnQ of offalta ... raency planning latuea. 

t. 3.2 Aaaeasmnt of Ctrporate Svpart 

ISSUES 

•· Corporate staff llnderatandtno of plant latuu. 

b. Corporate ataff altl apeclflc kMW'!edge. 

c. fffectlvaneaa of the corpvrataJplant Interface .. etlng•. 

d. Corporate tnvolYeaent vlth plant activities. 

e . [ffactlvenua of corporate eegln11rtno aupport. 

f. lffactlvaneaa of eorporate daalgn -.dtfleatton proceaa. 

g. [ffectlveneaa of ltcenalng aupport. 

h. Coordination wit• offalte ... ~ planning offlctala. 

C.3.3 Qptratqr l•su•• 

ISSUES 

• · ltun .. d operator ateff t119 -t• NqWI..-at• 
and lleana .. geala. 

b. level of fo,..ltv 111 U. control rooe. 

c:. !tract tv•,..., ef cont"l ,..,. aiMlator tralnlno. 

d. Control 1'0011/pla."tt o,.rator awa"nua of equ1PMnt atatu . 

• · I\IMqiiiC1 of plant operntng procadu ... ~ . 

Iu11e Data: 10/11/15 A•ll OUO, Appandta A 
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f. Procedure U SIQI/ idllll"'IICa. 

g. log beping practicu. 
C. 4 ASSESSMEHT OF PH'YSICAL R£ADINESS 0' M PlANT 

The phya1ca1 eond1\1on of the Pllftt Ia of p~lnclpal ~~~ane~ not ~ly when • 
shutd- b tlla ~nult of a ,pii.Yalc:.l l'ttnt or a hardlfua deficiency but for ot"ar 
ruaona u wall, especially follovl119 prolonged Olltlgu. 

The lie•~••• ahould ldeatlfy the c.uaea of algnlftcant eq111PI*nt proble•• and 
uu lj)propnata con'lcttve actlou taun. Optrattol\11 teati"'J should verify 
that nch algnlflcut eqyts-eat probl• haa bean raaolvld. As appropriate , the 
c011pleta spattna of praoperatlonal alld aurtup taatt119 prog,..,.. ~ need to be 
expanded to cover the liON COIIPIU tn11 of probl•• OT the effect& on planU 
that have bean ahut d- for utaedld perlodl. 

The Henne owat be able tt ~alntt that all aetdtd ufety tquls-ent h 
operational befora roatart. $)'It- and tqllls-tnt need to be available and 
aligned. Surveillance teltt should alao be up to date. The .. lntenance back109 
should be ..na9fd at controllable lavala tnd should be evaluated for l~act on 
safe oporatlon. lttl11teii&IIU pano11n1l 8Uil also be capable of nspondlng to 
equl-nt fallur ... dur1nt etartUJI and operation and should not be hindered by 
unr11olved cllronlc p~obliSJ with equiPMnt rudlneu. Proctduna ahould be 
adequate and up to data. Tha ..ergency prepartd11eaa function both on1tte and 
ofhtu needa to be capable of prottctlnt public hu1th and aefety. 

ISSUES 

a. Oper•bll1t.Y or bdllllc:&l apaclflc:&tlon •y•t..a. 

b. Operability of required aecondary and aupport ayateaa. 

c. Results of pre-1tertup taatlng. 

d. Adequacy of •Y•t• lt 1111111•. 

•• 
r . 

Adequacy of survtlllanca teata/ttat prGfra. . 

Significant hardware taauea raaolved (I.e. d .. aged 
equts-ent. equ1P~ent aoetnt. IIOdlftcattona). 

0· 
h. 

Adequacy of the powr uunslon testi"'J P1'091' ... 

(ffect tveuu of the plant ~~alnhnante proor•. 

I . lttlntanance b&dtl09 111111111td end 11111act on 
operallon aasesatd. 

J, Adequ•ey of plant houaauaptng and equtPMnt storage. 

C.l ASSUS!Wfl or CXIICPUAIICE VITH R£1ULATOAY RDli/IRDIDITS 

The plant aid Ita proaJ>ec&1vt OPeration .utt not be 111 eo11fllct with any 
appltc&bh ragulattona o~ nN;III..-ta of any doa.ent wtllorltlnct natal't (auch 
u llcenae -ncl8aftta, .,.,..,._, ,,. CAL). Reaurt ahould ftot confll ct wl t h 1111 
Of190iftll •tttl' ouch u u At•lc Safet-Y a11d l tcan11119 loard heal'lftV. 

0350, Appe11dlx A A•U Iaau. O.ter 10/11/li 

. , 
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ISSUES 

a. 4ppllcable lfcaast a.endleats hav• bten Issued. 

b. Ap~llcabh uuptlona have been granted. 

c. Applicable rellafa have bean granted. 

d. lapoaad Ordera have been 8Ddlfled or reactndld. 

o. Conflr.atory Action Latter conditions have 
b11n uthfled. 

f. Significant enforca.ent lttu.s ••ve btln re1olvod. 

g. Allegation• han *" lJIII'Oprlataly addreuld. 

h. 10 CFR 2.206 '•tltlona have been epproprl ately oddreaaad. 

I. AtOftlc Safety and Licensing Board hearlnoa 
have been CQ~Pleted. 

C. 6 COOA!liHATIOII VITH JlfT[l[STEJ) ACEIICJES AliO PARTIES 

Coordination with other lntareatld aganclaa and partl•• Ia l_,ortant to enaura 
that concerns and reqUI,._ntl of tlwtu organization• ere fecltred lnlo the 
reatart authorization. 

ORGAHIZATIOH 

a. Fadarel Eatrgancy lla11agdetlt Agenc.y 

b. Envl,._nta l mttctlon ~IlK)' 

c:. Olpart.nt of Jllatlct 

d. Oopart.nt of L&bor 

•· Appropriate State and local off1c1ala 

f. Appropriate public lnta..-.st groups 

g. Local n11u Ndh 

laaue Oata: 10/IV/DI A·l3 0360, Append!~ A 
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ExllibiJ WRJ-5 

Critical Path Timeline Chart 
Crystal River Unit 3 Restart Plan 
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Root cause Report (R~S6-059) 
ASV-204 Modification Issues 
At hchment 4 
Historical Description of EFW System Changes 

Htstarfctl Qtscrtpt1on of EfW Systtm Cbanqts 

Rev. 0 

There have been nine (9) different conflguntlons of the Emergency Fudwattr 
(EFW) system s ince 1980 when the •A• train EFW pump was autoaatlcally loaded 
to t he ·A· train Eaergency Diesel Genirator (EOG·A). The purpose of this 
section Is to describe: (I) each of these configurations; (Z) the problams 
which were addressed wtltn changing fro~~ configuration to configuration; and 
(3) the problt=J wtllch wert created by these changes. Schematic diagrams 
Included with this section show each of the aajor configurations since 1980. 
These diagrams show the changes aade to the EFW systea, why the changes were 
made, and what unresolved problems re.alned for tach configuration. 

The purpose of tht following summary Is to pr~vfdt an overall description of 
how the EFW system evolved since 1980 so that the root cause evaluation 
results Cln be understood In the context of the history of the plant and EFW 
system. The root causes associated with human errors, Inappropriate actions , 
organizational failures, and programmatic deficiencies art addressed 
elsewhere. 

An observation which can be made from review of the various changes to the EFW 
system si nce 1980, is that the majority (7 of 9) of the configurations 
introduced one or more problecs 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. 

CR3 032648 
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Root Cause Report (~C95·05g) 
ASV·Z04 Modification Issues 
Attachment 4 
Historical Description of EFV System Changes 

Conftqyr atfon Ita pra- 1910 Dtafqn of EfH Sytttm 

Rev. 0 

The Emergency Feedvater (EFV) system ~•s originally designed as a non-stfety 
system to provide secondary coolant to t he Once Through Steam Generators 
(OTSG) in the event that the main fte~ater system (FV) became unable to 
perfona this function or when either steam generttor had less than 11 inchta 
water. Two Independent but interconnected tratna were available, tach of 
~hich ~as capable of rupplying 111rgency feedwattr to either or both OTSGs. 
Both EFW pu.pa, turbine and IOtOr·drlvtn, and the Condensate Storage Tank were 
dulgned to Stil8ic Chu 1 requirtc~nts. The 1110tor-drlven pump, EFP-1 
received power fro. the "A" Engineered Safeguards CES) 4160 V bus. Upon an AC 
po~er failure at the bus, EFP· I would trip and cou1d ba manu&lly lo&dtd to the 
"A" EOG after completion of the block lo&ding sequence. 

The •s• tr&ln used 1 steam turbine-driven EFV pump (EFP-2) ~lth steam supplied 
from either of the OTSGs. 

Problem 1·1: Follo~fng THI·2 , enh&netd nlhblllty ~u considered necuury 
fo r the Emergency Fttd~attr Systt•. Sevtral concerns wart Identified 
requiring system upgr&dt to address ~eaknesses In single f&llures of pump 
suction v&lve, separation of EFV froc the non-s&fety lntegrtted Control 
System, the need to autom&tically load EFP· l onto the diesel generator, and 
flow control valve reconflgura tlon. 

Conflgyratlon 12; EfH fymR EFP·1 Automatically Conntcttd to EQG·A (Jyly !g80l 

Enhtnced reliability of tht Emergtncy Fttdwattr Systa. was obtained by 
automatically block loading EFP-1 to the •A• trtln Emergency Oltsel Generator 
(EDG·1A) . This chang• ~•s accomplished by Kodlflcatlon Approval Record (HAR) 
79-11-82 by adding a fifth block to the EOG lo&dlng sequence. 

This change Introduced t~o probl«as: 

Problem 2·1: Under soco circumstances, tht 30·•Inute load limit rating of 
EOG· 1A was exceeded with EFP·l connected. It ~as assumed that EOG·A could be 
operated In the overloadtd condition up to the 30 minute limitation dtflntd by 
the manufacturer , and then continue operation at a decreased load associated 
~lth the 200 or 2000 hour engine rating. An &larm was provided In the Control 
Room to indicate the EDG ~•s operating In the JO•mlnute rating. In addit ion, 
an automatic t r ip of EFP·l ~as provided at the and of the 30-•inutt rating. 
It a1y not have bttn understood that overloading the EOG up to Its 30 minute 
load limi t used up Its reserve aargin such that no reserve ~•s left for · 
operating at the ZOO or 2000 hour engine ratings . 

Problem 2·2: As dlscuss6d above, EFP·l could be tripped &fter 30 minutes, 
thus relying upon EFV pump EFP·Z to supply fttdwattr to the OTSGs. The 
analysis used to support the reliance on EFP-2 did not consider that a s ingle 
failure of EFP-2 or a loss of the •a• DC bus prior to the : tart of EFP-2, 
along ~ith a Loss of Offslte Power (lOOP) and loss of Coolant Accident (lOCAl 
could render the EFW system Inoperable. 

CR308254G 
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Root Caust Rtport (1&95.0511) 
ASY-204 Hodlflcatlon Issues 
Attachment 4 
Hlstorlc&l Description of EFV Syst1111 Changes 

Rev. o 

Pagt l 

Cqnf1qurat1pn fl a yalyt ASY·Z04 lnatalltd Paralltl tg ASV· 5 tnarch 1215) 

ASY-204 ~as lnst&lltd p&ralltl to ASV-5 to Increase the relf&blllty of the EFV 
syst1111 to adl:ll t stua to EFP-2 (HAA 80· 11-48·01 and HAA 80-11·48-02). Vtlva 
ASY-204 ns connected to the "B. tr&l.ll DC powr supply. Although this 
modification Improved the rtll&blllty of EFP-2 &ssoclattd with optr&tlon of 
ASY-5, It did not resolve EOG-lA overloading {Problllll 2·1), or tht rel hnct or; 
both EFV trains undtr SOle clrcuastancts (Probl1111 2·2) . None~ probl1111s ~•r• 
genar&ttd by this conflgur&tlon change; however, 111 Configuration IS for 
additional changes a&dt to ASY-204. 

Conflqyratlon 14: EfJC Syttll Addld CAuqyst 1985) 

The Emergency Feedw&ter Initiation and Control {EFIC) syst .. ~as lnst&lled 
(HAR 80-10·66·1 through MAR 80·10·55·26A). This change auto111ated 111any of the 
control functions associated with the operation of the EFV systtm, removed the 
manual reguhtlng v&lvu (FVY-151 and 15Z), and added Individual control 
1alvts (EFY-55 through 58). H~ever, It did not resolve the EDG·IA 
overloading (Problem 2·1) or the reliance on both EFW trains under some 
circumstances (Proble 2·Z) as ducrlbtd In Configuration 12 . Further. it 
added an additional problllll, described btl~. 

problem 4-1: This modification did not address concerns Identified by tht 
AE/NSSS vendor regarding EFV PUlP runout. Under so.t cfrcwast&nces (e.g., 
when the EFIC Systtm Is actuated with the secondary side of the OTSGs at lo~ 
pressurt), the flo~ to the OTSGs could be excessive and possibly cause 
cavitation of the EFV pu.ps, overcoollng of the OTSGs, and d&aage to OTSG 
tubes due to excessive cross n~. It should be understood that EFV pumps 
~ere sized to enable certain flows at high OTSG pres!ures, thus crtat lng the 
problem of excessive flows at 1~ pressures. 

CR3042550 
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Root Cau~e Report (8ct4-05t) 
ASV-Z04 Modification Issues 
Attathtllnt 4 
Historical Olacrtptton of EFV Syat11 Changes 

s:9q~mt'?g.!!;bt~1iiW Sours;• p! PCMr and CpntrgJ 

Rev. 0 

tor yalyt ASY·ZQ4 tq 

The EFW systts vas 80d!fltd to pover and control ASV-204 free the "A"traln of 
the EFIC system Instead of tht •a• train (Temporary HAR T87-I0·09-0I) . This 
was done so that EFW puap EFP-2 could bt run In parallel vlth EFP·1 1nd supply 
part of tht fetdwater flow to tht OTSGs. This was Intended to rt~uct tht load 
on tht "A" £DG so that l~s load ll•tts, as descrtbtd to Probl .. 2·1, would not 
be exceeded. Tht s IOdtftcatton vas t~l,..nttd as an alternative to 
lncrusln9 £DG capacity. This 80dtftcatton dtd not address the rall.nce on 
both EFW trains under so.e ctrcu.stances as described In Probl .. Z·Z (I.e., 
lack of redundancy to protect a9atnst sl09le failure). llktwtsa, this 
aodtflcatton dtd not address the £FW pu.p runout and potential excessive 
ftedwater flow described In Probl.., 4· 1 (potential cavi t ation of EFW pyaps, 
overcoolln9 of the OTS&~. and OTS~ tubt cross flov d~ge). In addi t ion, th i s 
modification failed to address three other probl..s as described below. 

Prgb!cm S-1: Oependtng on both trains of EFW was now hardwired Into the EFW 
syst ... Whenever tht "A" train operated, the •a• train autoaat lcally operated 
In parallel. The ability of EOG·lA to supply all required loads was now 
dependent on the operation of t he •a• train p~p. EFP-2. 

Prgblcm 5-Z: If •a• DC bus pover Is lost to flow control valves EFV-55 and 56 
(EFP-2 flov control valvu), fudvattr flov frOID EFP·Z would be uncontrolled 
and quickly fill tht OTSGs. Tht secondary side water level would have been 
ll•lted only by the overfill protection circuit (part of EFIC) which uses 
block valves EFV-11 and EFV·lZ (powered fro. the "A" DC train batterle~) to 
lso! &te the ·a· train of the EFV syst... As water bolltd off fro. the OTSG, 
the water level would drop belov the overfil l reset point and the Isolation 
block valves would re-open, thus creating a •coarse• level contro!ltr. The 
unant icipated duty cycle of repeatedly opening and closing block valves EFV-11 
1nd EFV·l2 w&s not evalu&ted . However, It Is likely that tht relatively large 
difference between the overfill and overfill reset setpolnts for the block 
valves provldtd sufficient "ret t till" for these block valves. 

Problem 5-l: THAR a7-l0·09·01 (powering ASV·204 froa the "A" train) was 
designed In p1ral!el with, and Installed 4 days prior to the flow ll•l t lng HAR 
(86·05·25·01) discussed In Configurati on 16. THAR 87·10·09·01 negated the . 
benefits of tht flow ll•ltlng HAR since flov would not be ll•lttd during Joss 
of •s• DC bus scenario. 

CAl 082551 
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Root Cause Report (RC96·059) 
ASV-204 Hodlflcatlon Issues 
Attachment 4 
Historical Otscrlptl~n of EFW Systaa Changes 

Rev. o 

Page 5 
Conf1qurat1on lOt £fiC SYJtll Mod1f1td tp l111t EfH Flqw CDtcllbtr lpBZl 

The EFIC system ~as DOdlfled to Include 1 fl~ ll•l t lng c ircuit which prevents 
EFW pump runout (under .est clrcu.stances) and the associated probl .. s as 
discussed In Problu 4·1 (MAR 86·05·25·01). This modification l~leaenttd an 
electrical / control solutlon.to correct the potential for excessive fl~. Soae 
BlW plants fnstalltd .. ehanlcal fl~ ll•ltlng devices (cavitating venturls) 
Instead . 

This modification did not fully address Problea 2·2 (single fa ilure 
vulnerability), Probl,. 5·1 (cross-train dependency) , and Problem 5·2 (cycling 
of block valves). Further, {t did not cons ider all the fai lure DOdts where 
EFW pump EFP· Z could run out as described below. 

Problem 6-1: Not all fai lure DOdes wert considered In developing this 
modlfle~tlon to address Problu 4·1. If the EFW pump EFP·Z wu operating 
(I.e ., ASV·S and/or ASV-204 ~as open) and p~er (e .g ., the •a• battery) was 
lost, flow control valvts EFV-55 and EFV-56, would f& tl coopltttl1 open and 
allow EFP·Z to run out. Under soce circumstances (e.g., when the pressure on 
the secondary sldt of the OTSGs fs low), the EFW fl~ rate during punsp runout 
could become excessive and cause the same problems described In Proble• 4·1 (EFV pump cavitat ion. OTSG ovtrcoollng, OTSC tuba damage) and In Problta S-2 
(reliance on cycling of block valves to cont rol the water level in the OTSGs). 

Conflgur&t!on 17; EEP·l Tr1ppf4 Vben LPl Actuated {Junt 1920} 

Since the "A" EOG did not have the capacity to support bo th the EfP·1 and the 
Low Pressure Injection (LPI) puaps, a modification was made to drop EFP· 1 from 
EOG·1A and start the LPI pumps when the pressure In the Reactor CoDlant System 
(RCS) dropped below the LPI setpolnt of 500 psi (HAR 88·05·24·01). This 
scenario ~ould occur during 1 postul&ttd loss of Offslte Power (LOOP) and a 
Small Break Loss of Coolant Accident {SBLOC~). 

This modfflcatton was based on the assumption that amergency feedwater would 
continue to bt supplied by EFP·Z after the primary side pressure dropped below 
500 psi and EFP·1 ~as tripped. EFW flo~ Is needed un t il the prf .. ry side 
pressure drops to less than about ZOO psi, at which point the LPI ,umps have 
sufficient shutoff hud to allow ~ttr to be Injected directly Into the 
reactor coolant syst,. for decay heat removal. 

This modificat ion did not fully address previous problems (Z·l, 4·1, 5·1, 5·2, 
and 6-1) . It Introduced an additional cross-train dependency as described 
below. 

Problee Z-1: this modificat ion added another element of cross train 
dependency. Ourlng a SBLOCA and LOOP, EFP-1 would not be available when RCS 
pressure dropped bel~ 500 psf. Addition of feed~attr under these 
circumstances Is dependent upon the ·a· train of tht EFW system assuming EOG 
"A" load margin Is not ava il able to support restarting EFP·1. 
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Con!lqyratlon #8; Add1t1pn 0! Ayx111try fttdwlter System CAfHl CAprll. 12931 

An auxiliary source of secondary cooling was Installed In April , 1993 (HAR 88-
07-05-01) by addition of fttdwattr Pump FWP-7 with a rated capacity of 800 
gpm. The purpose of this pump and associated components was to provide an 
addltlonal, , non-safety related source of secondary heat r..oval to the stt~ 
generators In -111ency conditions on)y 1f ••In fttdwa~er and emergency . 
feedwater are unavailable. Thi s satisfied NRC Gentrtc Issue 124 and Standard 
Review Plan (SRP) Section 10.4.9 wtth respect to tmt!'lltncy feedwater 
rel hblll ty crt terlon. Auxll lary fttdwater h Injected at the upper noules 
of each steaa generator (s&St as EFV) and Is Independently regulated by 
pneumatic control valves. Flow Is dlspl&yed In the control room. FWP-7 and 
Its control valve may be manually operated fro• the control room, Independent 
of EFIC or any other automatic actuation. 

Ho new probl..s were Introduced by this .adlflc&tlon. However, It should be 
noted that previous EFW systt11 problems (Z-1, 4-1, 5-1, 5-Z , 6-1, and 7- 1) 
were not addressed. 
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Rev. 0 

Historical Description of EFV System Changes Page 7 

Conf1gurat1on 12; Dfsablfd Ayt••t tc Ogntnq of Valvt ASV-204 Cnax 19911 

During an evaluation of ~rgency Operating Procedures associated with the EFV 
system, FPC recognized that EFV pump EFP-2 could runout If flaw control 
valves EFV-55 and EFV-56 failed fully open upon loss of ·s· 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 EFY-32 would 
cycle excessively while controlling flow to the OTSGs. This concern was an 
enhancement of the concern dlrcussed In Problem 5-2 and was created by a 1995 
calculation requiring the overfil l and overfill reset setpolnts to be set 
closer together , thus Increasing the duty cycl e of the bl ock valves. 

To prevent these Identifi ed probleas, autoaatlc opening of valve ASV-204 was 
disabled (HAA 96-04-12-01) so that EFP-Z would not autoaatlcally operate when 
the EFIC systta s ignaled EFP-1 to operate. Since a number of upgrades to EDG-
1A wert made between 1988 and 1999 to provide addi tional loading .. rgln, It 
was thought that EDG-IA could handle the load. Manual operati on of ASY-204 
was still possible. This .odlflcatlon to the EFV system solved several 
problaas, namely: 

EllmlnJttd the hardwired cross train dependencies (Problems 2-2, 
and 5-l) · 
Prevented excessive feedwater flow due to pump runout under same 
circumstances (Probltms 4-1, and 6-1) 
Prevented the need for cycling of block valves EFV-11 and EFY-32 
under soct clrcuastancts (Problu 5-Z) 

This change, however, did not address all the problems associated with the EFW 
system. The probl..s which remained (or were re-Introduced) froa earl ier 
configurations were as follows: 

Exceeded the EDG-1A load ll•lts (Probltll Z-1) 
Only cne train of EFW was avail able at OTSG pressures below 500 psi 

,during LOOP and SBLOCA (Proble• 7-1) 
The pottn~lal single act ive failure whlc~ could resul t In 
uncontrolled E~ flow re•alned (Problem 6-1) 

In addition, this change to the EFW system created the following additional 
problt~~s: 

Problem 9-1: This modification reduced tht reli abil ity of EFP-Z stnce ASY-204 
was no longer 1utom1tlcally opened . Therefore, the probability of EFP·2 to 
start when needed was rtdu~ad. 

prgblcm 9-2: lhls modificat ion did not account for the fact that EFW • ay bt 
needed below 500 pa lg during a LOOP whtn EFP·I ts trtpptd (set C~nftgurat lon 
11). Thla created an untnalyzed condltton In that ffW woufd not oe avatlable 
for rtmaval of decay heat below 500 pslg. 
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A.SN/204 POWEll UPAlA~Oll 

ATTACHMtlfT '1'0 MOOI,CATIOH UPET't J!YAL.UATtON 

. 
ASV· J C.: ASV-20. are mttor ·~•:ot.d n lus ll&• lnr k!tntlfll functlono or 
tlljl~lylr.( IIUC\ 10 lilt turbine ~ri•t~ ! IUJ'tt i!CJ Ftt<lwottt P ~ll\~ (tYP•ll, 
Sln« ErP-2 b ~111 U "II" clla:.-:ol ,ue.p. ASY•S 1rwl 204 • ctt t locttlc111y 
coutc:te !.~ ;u~llel to • oom~ Jft !SO/I U VOC U •a• ~~"'"' ...,.,, and . ·-- • t • • - ... - .. . ·--c:. ... trol ~.: . .. C't •• ;\Is -:soc l. t"' a. k: . t.~< .. . c at.t .. ~ ,. . .\ , .G • \ St.:· 
; ICC: :r;~-•a .\SV•J04 ~:o:r. :1~/;H VOC U •A• c,.~ttl ;-: ~••· Alto, 
u~a!t -:o:~t:ot roo"' con:tolt a:c u , a:uc -.,- clla r.ntl t:Yic ~~a:lock• arc 
~c l~t ;::: .·~cK !~: ASV•J04 •. \. :c::o• : ic ~c::rot loric of AS\• : 04 t.as no: 
c!l•nc.c. r~:o!ott. tile ;r?lla: .:i:~ o! an occ-..rance or !lit co:H~IIoncu o( 
&:a IC'~icc: : c:- ~a:fu:-..c-t l on ot ~~·.: : ;» ":\ c~t !t::?Qttar.: to ••~t~)· ll ;trtv!o\l aly 
r•1 l::at~ in :::e fSAR Is not :·,·:rutC Jl.'ft tftt loc!c ol \oi!omo tfeal!~ 

Oj)taint ,\SV·t~• "llentvtt tilt HIC 5: ttrr.-: calls (or t mcrrt:.:y (ocelwatt: 
r:u not : ttn a!a rec. T~t tt ll a: :l!\y of EF1·t 1111 actually )un lncroucd 
IHUIIU • 1111 :•.IJ m,;clfl"II IOII t :•.tt •A• tr ·a• tra on pe"tr • 1!1 ~OIIItOI ard 
optnt t ::\If .,~ :1\c ltf l ~ i .-Jt: . \ h fJ ~o £! ?·! u opr') ltd : ' )\lth 'tA ! ~t' 

CHlr.r•a· ::air. ;n•trcel. rsAA ~tc : :~:.• :.,. 1, 1.:.2.1 anc 10.:.:.• na• • b .. ,. 
rc• lc•t(. 

t . ollt tlrc:~ul lt~"'at foll ot AS';. ;CI ~:01!'1 ASV·S 4ou r.ol tr.:,l t! t~c Crt!f'l 
(uactiM ct t l~!\tt vahe 10 aup~ly uu:n to lilt E1P·2 turot::t . Po-or a!ld 
control ~a: AS';· I h 1101 IH«I~ :I)' ::.a moci! lca llon a...s AS\'·J •~u lN ::o 
t llloaa: !c ~~:-el lo(ic, re•ott :11 1~a l co"tol. lout IIIIIIU i l COftltOl at.4 
rUIOit t!.utdGWI'I bolaiiOII 1114 Ur.\t11L ASV•l04 U lltlllr pow t :t<l (rom tilt 
nGwldi:: i'f"U cllaAnal, I NI will !It ;orov ict~ • lUI IU o•a rtCIOit Clft~ll 
cocln( CC: •I~ U;Nrrtll tnc :..~: tr~oclu to: awtoautlc operation. Tl\e ,,.,, 
of rtao:t a~ar.11 al coauot and a u:o-:~ a: ic Oj)t:ttion t( ASV · %01 11 lilt samt 11 

lor ASV·t . Tl\ttt lott, btJt<l on ::ot obo•• · tilt poulblllt y ~~ aa aul4ent or 
mal(t~~~t; :on of a C:lftertnl type 1~ ., a~y ptt•iously tvalualtC lr. !:It nAil Ia 
not ctta:t<l. TSAR Sactlo111 7.2.4. s.: .:.l, a!ld 10.2.1 .1 llatt Ott~ : tv lew..t. 
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P'lori.da 
Poww 

Cis ;a 
ANALYSlS/CALCULATlON 
~I IUvtr Ul\lt J 

JU.l TIT· lHI-tl -
AS'N / 204 PQWU UPAJLATIQH 

SHEET -1-. OF -L. 

OCTO!U It, IUT 

:. ~ 1110411leatlon tnablts lilt tu~lnt 4tlvtn Eturcucy letdwattr Pump 
C•llldl b lilt •r channel pu111pl to ~ openlloft.IJ uta IC 1 tal1117t a.llould 
OC1:\II' on the •r cllannll powtr l}'tllm Cor wlllell a/llltdown operalloa wo111d 
be Yla 1111 "A" c:l\anntl l}'tttma. Wlch 11111 capability, lilt twrblnt (rhu e:rw 
p11111p b ll:llt 11 tp.tltt and allan lilt trw rtqw lltmtt\11 wlcll lilt "A" 
c!".&Mtlmolor cUinn trw pump. T'llb will rtduu 11\t tltctrlcal load on :1\t 
• A • cllar"1tl dl~nl CtncraiOr Cor tilt coi\Cih lon ot en ts acl~al lon colncl(tnl 
wllll a lou-oC-oCCtltt •po•tr all4 C1llutt of tile ·a· c~IMtl power sysam. 
COIISf1;\IC:tlly, wllll 11111 .:no<lltlclllor. tile marcia ot ~:tty, ll dt(lltt4 In lilt 
bult tor any Ttc/Uih:at Sptclflcllloa. b no t ttiluc~ :: is actually cManctil 
b~CIIIIt of 1111 JnC:rC:IIICI IYI IJ &O itlty O( till tvto !~.l dr!nft (CittJiftCY 
l'udwater P11mp. Ttclln lu l !peeltlcalloa Stc tlolU l/1.1.1 1114 lH. I. I !lave 
betn tiYitwtd. 

cRl oas37& 
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gzm•sezwame 
'I 

·:· lW.:I~-· t 

1 fWfY ., a.u. I .ll-<f ·c9(<t ta -=====::: __ 1t an.aa.c fu ,...r tntw tf tilt W ,., .. , C'Yai•Ultl Itt Ttcu&eal ,,..cUU..tLt• Ctdttu~~ec tll4 OAtnl .. 'f~ S.tctr lapltcUI"I . 

. . . . 
ltt'Jift uu~utrlr tl tAt hcltu ~~<:CdH•~·c" I••••••••• fo r r r1 ::.t1~ 1 

I , ........ IS . 

I 
I 

•• I 
I 

// /16_/t 7._-. - ... . . . _ _d.},_71~~·-"' . , o • o o • 1 o • , o • • • • • 0 
: 

• • • •• ? ' · ., •• ' 0 J ••• • • tt·.:~ ~J c.-:.n: ''•.•L~. : ,• .: :u tu•: '~ • ·:: 

CRl 0453711 



I 
I 
I 

~ 
I 

I 
I 

I 
I 

I 
' 

I 
l 
I 
I 

• 

• 

~ -
REGULATORY/ENVIRONMENTAL. REVIEW 

,-. Clylt.al Amt Unit ~ · c 

t. ta en MM .....,.. 

0aet ""' ...... ~ « e.cumiiiiC ....... CNII .. wfl.tl • 
~ Ill ..., ., .,. W' u~lf .....,1/tce;:•wlflf ~ ~ .s.u,.,...,......., ......... ....,. ....... , ........ 

ewm., ..... 1 ... o......- """".._ 1.1) 
c:-Mt: ~lilt. 0..61117 ,.,.._., 

~.~e-o....- ~11411~ ~'" 
cna s.c- t2.U.A - .. ~ u a 

Coa•wt: ........ ,.K-at 0..,.._. Ttoii\OI\9 
I .,..,,.., "-H S.CIINY "''" 

C:...IMI: ll0M4tt. HvCI .. I \AOAI•Af 

S~tCvatn CoaUA .. IICr JIM 
C•"*c: ..... s.: .. ,.,) & IJ.41t•M a.,.K, s"''f'l"t•Nu"' 

S.:""IJ o...,. Tta.AoAC a.-o O..Utl>u:.c· .,., 
:OtLuct H~ Sr.-¥t•ty ' s .. CM ~,.c1 Sw; t rJ\tlf\Cf "t 

~CIO~OI a....'ti i\Ct llu-u 1'1111 
C.0AIW:C ~~~··· .... K~IUI ''"oCU 

II '"1 '-"' ..,.,,~ 

&. Co:II'IIKI UttOINit .. , .. 1\lltfl pt~ .Ct l\ttfa..t ·~•t It 
;..•c"" ,,.. ..... vt!lo#l 1M &nl&lt TA.e t•""-•'•" ""'-'' ,. ,. 
:--:•flCII •• tftt o. .. ,..,_ --•ac '"MA"'''' .• , "'• , . .,..., ... ,.""· 

C:..VlO ='•I c."Uoo'CI lltt<t tftt ti'NC,.,...,.1 1111t 4. 't~~'"I414 .. ~C· •tJ~ 

11 .. .,..,-. tOf\ltcl ""- .. .,.......,; llf-..C'I&I UCt"l•~'t 

~ 11.- let ........... lit"-•"'" , .. ,. lrti
CIC <:Ill to.lo&&- AtlleftC!a II T. S. l . ll.l. ll 

WIQ IIIII INI\(t te I,__. •lilt lrtl"" DICVIot. fU-1 et 
IOiaQ ftl¥11 Wt M _,.. ... 11 ~U'f't -.UI'al tell .... lO &1\t 

'-"""""" .JPI4 "'' 

II ..,. ... . "'"""' ~· 10 W~tt. K..clfot uCII\IOftf 14 .. Oivllt 
:1\e ll~l"ttAC ,...,...,."'4ft.CL 

. ., 

c '" ct1i. 

C"T" cr'"No 

-, .. VNo 

Tn .,.~. 

: 'fu ::l-"Ho 

., .. ;!'"' ... 

, . .,.. .. .... 
-~ .... . 

- .,., ~. 
c t.lftfltll ~ .. 

'" 
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., ... : "' . .. .. .... . • •• 

• ,- 0 • • : .. :.. . . -
tiCINII • T -C\7-tp -01- 0 ( 

r(ll -= "' .......: CMIICt -=.. 
U.HTT IH&tU: ....::'"YU - 110 

''~'''' eocw-r~ts , 

: 
u lfflht 

Il l &J,IOYII AS IS 

~I l l '''IOYII Wtia aJNI•tSTI&iiYI CO~taTS 

IJI ICJICiU 
r&sttr&a&tC ., ... -.at •• r•••l••• ter •••r•••l . '••• rt)tCClt• evat 
et ret• tAtf Itt twlt .. WIA( fit& ... tl t~l ..... CIC ... At. J 

c•t (IISTta& jaii(CIIDa lll 11•1111 

~1)1 I•SI(CfiOo tCtui i("CaiS TO It Otlll~l·lO •T tal .Oil ••CIAC( ~lrl~ 

tu•~rr• l•s•tcr to• •~•• t -------------------------------------------------

co""'"" ' 
? ~ .. ,..., ... .. 

L\ - · -.a t\. • fl " •• ,, _-4. 

' , . .,._ ., E. ( J. ) .'c.....,..,.,\ : -·~'-.. ~: ....... 

r~u coc-lll ,.., '''" t•••- tr halur hatoou tot ... lur '""""" CUI 
r .. vU-ftll .... for 100 lUAUf&CUUft of iftl,tCU .. I ...... ore ftOCOIIlfJ h 

'""'" •-huco wlU ue _.,,,.,.,,,., '"'''" '"' •U• t .... e.terul. f ttrtca• 
"'" · u•-h. uecu .... llltUUtU•" · ,,.. uta1oauu ,,.. toat '""U-fttl . 

~ lot U(&"l UOft of aoU ,olAI, VIIU II PllAI , .... lv,.OIIliACO , rohr lo .. , ... '' · ,,,,, .. '·'· 
I(Y fill 
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f'lorida 
Power 

c. .... 

tHGINIIRING fNSTJitUCTIONS 
Ctystal IUvtt unn 1 

nr-1o-ot-01 

SUMMAJSX ruttenoHAL ppc1umo:-t 

Shtt't .1. of ..1l. 

10/2VIf 

Tbll mDdlncatJ.a tleer.tle&lly Mpuatu t~• tarlllne ulna tlllt'Tin.ey (Hdwattr 
pum;~ lttllll Wtl llola\lon nhta ASY·S and ASV·204 lo Ill&\ ASV-204 II belllf 
powered troll \M 2S0/12S VOC tSA power ryac.m. ASV•J wiU Alllaln pow~ 
from lllc 210/IU Vt)C ESI power 11)'11tm. ASY•%01 .rill kcoeu Ill U ci\&Mtl 
'A' valvt 1NI wlllllan Ill own ~ntrol awllcll and poallloa IN!Icator ll(llta on lilt 
rsAIEP'IC acetlon or lilt ma!~ control l>oaMS. Tilt caatrol circuit for ASY•%04 
will auo :.. prowldtd wllll co:1acu (rom lilt £11C 'A' cllaMtl loflc tor 1111omatlc 
operation. Auxiliary rtlaya a !U !H aeleltd to l:lt control clrc~~llry lA ordtr to 
pro•ICt alarm loflc tor alarma •lllcl\ art common to ASV·J aNI ASV·204. 

T!IIJ t:>oCiflcallOII wUI tll&tll t :~c IUI'lllnt-CtlY CII Ct:ltt'ltr.ey fttelwattr pump IO be 
OjlttaDlt In l!'lt UCIII o( fallu:1 of 1/lt 2$0/llS VOC t$8 po•tt syalclll. 

U. Aj'TACHI"!Kn 

1. 

( t . . 
L. 

P'roJI'Ct Aulrnmenl Mte~o 

OcsiCII Oat a Shuu ( 4 ) 

• I Otalrn l11pw1 lttcord c,·#·•' I•· • Ow•• ~ •• 't11 •,fT 
.s.:'"' ,, • .,;e . ._, . ..... ,:. .. -'~-.,., . • c. .,,_ ... .._t Sl.Jt"'J,'-t--l ,..,,.. l. ·n·. 
Vctitlcatln Atporl .f 
G-.f: r .,,. f- v~. ~ ..... ~ (, ... , (1) 
Fltt 'rolectloo Aultw - ~ I• .1,..1. .. ; '(, • ,i. 

)loelncatlon SaC ely ~•a luat loa ....,, ·~ ',,.,f.. : • l .·F 3 

ftet"I&IO'l' Znvltonnunul lttw lt• 

Drewlnp 

$kttcll I • l.lf'Ct rlc:&l Bloc- OI&CT&m 

Slrttc:lll • tlcctrlcal ConCvlt t.aJCNI, lntertae~lalt l lclf. lt.. 11.0 

SlltiCII l • t l.ctrlc:al CoiiC\111 !Ayowl, ln ttta tdlal e lldr. tt.. 111-0 

CR3085342 
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ENGJNURJNG INmucnONS 
Ctyftal lllvtr U111t J 

SJ\Ht .l.Of ~ 

• flfoll•ti•Ol .... 

ASV•I/U4 Pown kpustiOII 

Dtldl4 • ElHttlcal Cendult t..rout. C.aplu C. 101 

Sktldl f • ~rfcaJ Condvll wr0111o Cttt~tl'el Ceeplu Zt.. 124·0 

Shiell I • l.ltotrlcel Conduit Layout, Control Co:plu lt.. lH·O 

Shtql\ f • lJtctrleaJ lnttr~nnutlon Wlrlnc Dlar.a m, ASV·• 

10/24/ U 

Jhlta I • lleetrlc&llnUtcoMtctlon Wlnnr D!a;:-am, !~Color Starter Cor 
ASV•tO• 

Sltttcll t • lleet rlct lln:erc.M«IIon Wltillc O!&>ltll• 7 8·115·1 

Sht~ 10 • Clectr!u l lr.ttreonnu tlon Wlr!Ar O!a;:oa m, ~oter Starter Cor 
.UV·S 

SlltiCII II • llectrlcallnlttcOMtellon Wlrlll( O!atralll, ASV•204 

Sktlcll 12 • Cltctrlcalln:orconntc llon Wlrin( D!lf'!'llll, T8·A5-0 I 

Shieh ll • Zltclrlu l Arran(tllltnl, OPDP•IA 

Slltlcll H • l l..:triul Ar: t ii(UIIIIIo ACDP·H 

Shiell IS • Zlccltlcel Ar:'oll(ttlltnt, U. A.u. ~fl ay Aack Aasy. RillA 

Slrtlch 11 • l1tctrlcel Aua. Relay llaclt lA lnur-_.1 Wlrlnr 

Slltlch 1f • lltclrlcol Aua. ll t lt y lhclt lll lnu r..&l Wlrlnc 

Sltttcll U • ZltclricoJ Aua. Atlty Atu lll Ttr:l:.al kuG.t 

Slrtlcll It • Elect rical Au.a. &e lay h ell lll Ter:IAal loar4.1 

Slrtllll Sl • l ltclrlt&l AIIL Relay ll aclt 1111111 Tttllllll&l ltU'Ot 

Sllttdltl • lleetrical ~aln Control kU'O Prl:a:y &M ktondlt')' AuaUILI")' 
AaMIIIIIIy 

Sktlcll n · lacutcllnn Platt OttaU 

CP.l 08$383 
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Florida 
Po wet" 
c. .... 

ENGINEERING INSTRUCTIONS 
Ctystal IUwr Unit J 

SIIHt J,.of .ll. 

TINO•at·Ol - 10/2C/IT 

ASY•J/204 Powtr ~anUoa 

Skelcll U • &lcclrlea.l Nelo Cealrel 8...c 'I .VI: FtC lalomal Wlri,. 
Sun• ••A • M'•U131~ ...... r.~•- ~~~ Mf ~ , .. r~~~~ C.SO •l·•lf'l 
llltttll 24- !l.ctnc.al liCaln Co::rotJSoan: Prlr.wy u4 ktoN:It)' Au.6 -\-'In 

Ttrllllnal Bou.!l 

Ftetst II llseufcaJ Mwla eo .... ol !oc: c: i'llt/Ene l ... c. n..a......w..r...t~ gle>/ .~, ... ,., 
·~--or .. ,,1~1 

Atlc!l U • tle~~rlt:al )(1111 Co:.trol 8aon: Prlmaty ln4 kcon4&ty Au a.~' 
Tetlllinal Boa~ 1J!, ,I: ' 

S~t:d 2T • t lectrh:a l tltmtnury Wlrlnr :l larram. AS\'·104 

Sl<rtrn 11 • !lecltlcal !ltmtn:ary Wlrlnr ~!•r-am, AS'o'·tO• 

Attcll 21 • !lactrlc:al tltmen:ary Wlrln r :l ~arra m, AS\'·:U 

Slcttte JO • Elutrlc:a l t lemcllllry Wlrlnr ::>!arram, AF·S 

S'ctlcll ll • ! lectrleal t l tmtnury Wlrlnr Olt(Tim, ASY·S 

Shtcllll • !lectrlcallltmenury Wirier :l!arram. AS\'•S 

Sktlca ll • l:locltlcelllc muary Wlrlnr ~! arram, ASY·S 

Sl<otel\ l4 • tleclrlcel !l~mcnl &."f W!rln( ::!!&(Tam. tnC )C altla 'A' 
Control end !FW Aclll&l lon 'A' 

Sktlcll lS • l leolrloa l Elt mtnt ory Wlrl"( :l!a(TUio H IC )(llria 'A' 
Control and t.PW Actuation' A' 

Slletc!llf • l:ltctrlcraJ I:Jemeou • ..., Wlr111r C~erram. tnc ~atrla 'A' 
Control and I:PW Actuation 'A' 

til $htc:b 'A' • Demolition D•r .. l.:termt<~ &lt 814r. EL. ts· O 

8W or M&terlaJ I I, JhriJion 0 

10. AA&.111II CaJculalloNI 

a. CC·UIO•J21.0•!!, An. 0 

CR3 oa53&4 
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ENGINEEIUNG INSTRUCTlONS 
CrytW RIVft' Unit J 

nt•lHt·tt 

Sllut J,.of .1.1. 

-
DC•C&l .. lf·J:E. ~I'll 1, 2, U, 21, 21, U, )2, J4 &114 40, &111n. 1 

DC·SIIO•IU.l·U, Kn. 0 

II. Cal)le r•Uillc. Ttrmlnallon and Ten Dua PlttiJ Cer \lit Col1ewl11r eU.:VIt.a 

AstU 
ASEU 
AStU 

Ast 20 
ASl 2 1 
AS! ll 

12. AU. IU An.aly.WCaltvlatloll Sllttt 

c. rtErcarr:cg 

1. PCS·ItU dated 10/!2/11 

AS[ If 
Air ll 
ASF l1 

t. 1'eltcOA D. A. Alloaw~. u. hlulla~ utt<l 10/11/11 

3. TtltC'Ofl IC. Slllrk/1. K. rrtulty CaitO: 10/ll/lf 

ASIC I 
AJK21 
ASIC lO 

~. Z:llltrttM)' l)lutl CenoraiOr LooCII\( Evalwollon lltpc:-: 4&\lt<l 10111/lf 

0. )CATCBIALS 

S.t llltC~ llll e( lhlrrlal IIVIIIDet I, 

!. lKUALLATtOH IHSISU<mOHI 

••• 1"-l 

I. ~ &11 that and llltlttl&la to Work AtqiiHt ltUO; lor ln.at t llatlon and 
to Work Krquut nuoa (or ffCIOU.l. 

2. AU c:tblt pvUinc. ttrmlnallon. aplh:lnf, and tencMt wuJ.Iatlon tl\al.l bt In auorcanct wltll appllc:tblt 1PC malnltiiii\Ct proct<l~:n. 

1. Candllh lnst&latlen at AJV·:Ot. 

•a. ln.naU tile Cellowlnr alucn ll\11111 coftdvlu t4ltfllli'CU 'A' KIG ~~ 
Slcttc" N .. 2 &114 detalltG con<lllll rwtlnr aketctts. 

AJt , •• , • 
.ut 12 • 1• 
Ast H • 2" 

II 

CR30&53!5 
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Florida 
Power 

Caws•• 

' ENGINEER!HG INmUCTlONS 
Ctynal Alwr Unit J 

.UV·S/204 Powu kp&rat loa 

Shnt J.ol .ll. 

- 10/J(/If 

•:.. IIIIWI tilt follo• lnc alemlnu111 cvnclvlt lltn·MI~ •r Wllltt per 
Sltttch Jf.., Z ar.4 l tad 4ttalled co~vlt i'IKI IIAr skttdltl. 

ASF U - I" 

Colld11lt lllltallat lon II OPDP·IA, 

•a. Insta ll l~t followtnr alucln11111 cor.cull u hrvana 'A' lied ptr 
Sktlcll Ho. a t nd cctaUt4 celldvll rou:lnr ahlcftt&. 

CollduiiiNtallat lon 11 llJUA ancl IIJI.SII . 

•a . lr.uau "'' followlnr alu1111num concl~ll non·u l crvanU ·x· IO!Iilc per 
Skttcll Ho.. I t lld Clt11Ut4 Ull¢1111 '""!IJi f aktlcllt&. 

ASk lO· l/4" 

Conduit lnllallatlon II floor optnln r a; A IO Main Conl:ol Soard 
StciiOII PIA. 

•a. llutall tilt (ollowlnr alumln11111 conelull u ltrva rcu 'A' lied pet 
Slrtlcll Ho. • a ncl dtltllt4 uncivil rou:lnr lktlci\U. 

ASl l6•!" 

DttaUK C'O..SIIh routine aktt clloa 10 N lu uoc! per 
111batq~~tlll PCKa 10 lhb loiAII. 

1, II\JINCIIOIU for MOV A.SV•l. 

e. Dtlttlllllllll circuli AS I\ I u lollowa t l\cl u l ncllcGifCS on 
Atlcll Ho.. 1. 

• 

Wlrs Ctlor/Wirc Man 

Blade 111/IOOAL 
Wl\ltt{21/IOOALI 
Sllltld I ••• 

Tcrmln el 

UA 
u 

rsou tnr 

CR3 0853U 
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Florida ~,. 
Power · 

Ca:jOiiU¥1 

ENGINUJUHG INSTRUcnONS 
Glyiul lllwr Unit J Shut ,Lof .u. 

..... l UI ... ··-· . . 
10/'Jtm 

•• 

'· 

b. lltt.C wU. In ASV·S u (ollowas 

WItt CglprlW!rr Mark 

llot4 (l)/100 AI. I 
.Cnen (41/100 AI. 

To Wlct Mark 

100 Al.Z 
100 Al.l 

c. PIIU cable 0\11 or c:ondwlt ASI<l·l/4" to eablt tray 1)02. Pu U cabl• 
baclr (ust l !n tray 1302 to c:ol\41111 A.Stll· r al\4 c:oll In t ray to be 
n-roul~ 1:1 Ell Step I. 

Pull lilt CoUowlnf caiiiU u Indicated on lilt a~pllc alllt calllt p~o~lllnr da:a 
sli .. UI 

ASK I (l'ulltO ~~e~ In Tny lOll 
ASt: l4 
AS! ll 
Asr n 
AS! lt 
ASE lJ 
ASI )l 
ASKU 
ASK lO 

Wlrlnr lnstrvciiOIII Cor )4 otor St arter Cor MOV ASV•S, Shiell No. I 01 

a. Opca llraalur 120 In ACDP•IJ 

b. Pull Cuu U In DPDP·I8 

c . PuU Cu .. If In DPDP·III 

Dtltrmlcutt lilt CoUowlnr circuits (cl~•IU 101M dololt4)1 

Clrsylt Kg. 

ASP Jl 

: 

Wlrt Cglar/Wirr Marll 

Zllac11 (1 )121 
Wlal\o (11/U 
llto4 (l)/Sput 

Terminal Numbsc 

ll.l 

~· ·' 

CR30W&7 
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• • ·Florida ENGINEERING INSTAUCT10NS 
'?Po••r ......... ClysUI Rlvtr Unit J 

Sh-.1 .l..ef ..U.. . ·.· 'tt. 
...... ,UI ... 

TsNO~Hl - I0/2C/11 

~· A!V-i/204 Po.., kpuatlo11 

CtmaU Np. Wlct Cglor/W icr MeQ Tacmlnal HymNt 
ASI 21 Black (11/1 (PI I Ll 

Wllltt (11/1 (I() 11.1 
lied (l)/1 Cl 

10. Wltlnc lnatnua lona Cor Ttre~lnal Bo• A$-01, Alit~ :to. U. 
&. Otltr~:~IA&tt lilt CoUowlllc clrc\11\ (circuit to H dclclt1111 

ctrsvlt No. Wier Co for/ Wirs jtSac~ 7s;mlnt l Hym=trr 
. Ast 20 Black 01/Spart ... 

Wl\1\t (21/Spert ... 
R•d Ul/1 TOO · l 
Crttn 1~1/T 788·1 
Onnc•JSIII $ ~BB · t 
Blut (I II TBB·IO 
Wllltt/llac~ (J)/10 Til· II 
ll.t4/Bite~ 111/U TIIIH 2 
Cruii/Ba.c~ (tl/H TBA·T 

I I. WlrhiC lnaiNollona lor metor ttultr for WOV AS\'-:0~ . Skttcll Ko. I . 
&. D•ltrllllll&lt 1111 follow InC c irculi• (elrc.,lta to.,. dtleltc1l: 

Clra(t Ho1 Wier Cqlpr/ Wirr ~'Serle Tsrmlna! tfvmP<r 

ASF Sl Black (11121 SLI 
Whitt (2)1tf 21.2 
Jl..S (SI/• -

A.Sl2f Black (II/II PI I Ll 
Wllllt (2)11 110 11.2 11..smn 21.1 

AU 21 Plack (11/ll C2 
Wl\lt t (21/1 2L.1 
lttd (l)/10 C4 

... lttiiiOYt rnl.lton Ill, 112, and 112 and MYt to 1>41 rti&Md later tllla MAll. 

• o.-.-, ............. 
O.• y ~ ltY;~, ~ r~'~··ea, ~ ~~r~, tO~t/ fU!-J- /()A,.,(,.,. dJ;JJ 

77 . an:n . , ""·- ~ .,,,, · - 14 1 
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., 

mjocta 

... .,. .. 
no~s·. :~ £HGJNEEJUNG INSTRUcnONS 
Powv Ctynal JUnr Unit J C&;ceue 

,..Y-11!04 ....... , .... u ... 

S:lrgalt K& 

AUU 

All ll 

Wta S:olor()f lry M*Q 

II lack (1)/21 
Willie (2)/22 

Blnlc 11111 !PI 
Wllltt Ill/ 2 Ill) 

II Iaaie IIIII 
Wllllt 12119 

lila ell IIIII 
Wllltt U l/t 
llt4 Ul/12 
Orten 141114 
Oranr• Il l/Spa" 

• Tape el\d ol eabl .. aaltC'J•"' 'A' Jt..t. 

-
Iu:mlrW Humber 

2Ll 
21.2 

ILl 
IU 

!L I 
!1.2 

!I. I 
!1.2 
Cl 
C4 

10/2UU 

( . Tape Ult tillS or 1110 c:elllt ASI ll uftC'Iatll "A" h~ aNI t"nl.lt wire 
mulu u rouowll 

Pcpm Wla >Cecil 

u 
u 
u 
u 
u 

Tg )t lrt Mark 

I • 2 
4 
1 

lt. Wlrlnf (I\IINCtiOI\I lot \ttllllnal (loa AS·t, Slctlcll llo. t. 

a. Otttt1111n&lt tilt loUow lliC clrcu iUI 

Ch=cviJ X., 
ASE 21 

... '"' 

Wla Caloc/ Wict ML; 

I lack I IJ/f 
Wllltt (211Spua 
hd(li/U 

Ttt(Jin.aJ t(smbsf 

TIA·l 

TIIA•l 

... . -.. , .... tiJIU 
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IIIAA/UI-

......... 

florida 
Poww ,.,.. .• , ENGINEERING INSTRUcnONS 

Ctytt.ll Ill.,., Unit J 

..... 
Shed _Lof .J.I_ 

1011CIIf 

s rmu K• Wla cprpr/Wia MeQ tmnta&J Nqmltsr 

AU U (co11tJ Cr•en (4)/SO 
Oranr• (f)/11 
Bhte lfll10 
Wl\lttllluk 011:: 
ll~llock (1)111 
cr .. nllluk (t)lll 

CTbla cllt. to be rclcrm!nattc llltr l~b )CAll) 

ASEU lllacll (IJ/ll 
Willie 121/1 
ll~ Il l/SO 

('Tll!a clrt. to be delcltC) 

Ast 10 Block (1;. Spott 
Willie 121/Sparr 
hdiWI 
Crull (41/1 
Oran1• (IJ/11 
Blut 111111 
Wllhclllacll (1)/10 
ll~laek 11112: 
Orccn/ISiack (t)/ U 

(Thla clrt to be deleted) 

ZPIC 42 ll..S (11/IOOALI 
Cru n (41/IOOAL 

(Wira to be t9-termlnat..S la ter eiJ MAl) 

r.n 41 ll..S IWIODALI 

(Witt to be reltrmlnatcd later tlllt XAIIJ 

T!IA•I 
T'IA-4 
T'IA·I 
TIA-t 
fiA•I 
TIA·7 

f8A·I 
TBA·l 
nA-t 

TIIA·I 
fiA•! 
fiA·J 
TBA-4 
fiA•S 
TIA-e 
fiA-7 

fll-1 
al-4 

fll·l 
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' · 11orida 
'POYV t · .ce;seu- . 

ENGINURING INmUCTIONS 
Clyrtll Rlv.r Unit J 

Sh"t Jl.Of .U... 

A.IV·II1t4 ,...., klllntlfll 

lrwtaU %41Mt' Dloda u Collo-

Prsm Trrmlnal 

T1A·I 
TIA·I 
TIA·I 

... 

Tp Tumfr;at 

lnttaJI ntlnors u rouowa C'rniOI.Illf :taon4 rroa aotor ataru: Cor 
AJV•2041• 

Itt 
IU 
JU 

r;:gm !seminal 

TIA·IO 
TIA·II 
TIA·I2 

To Term inal 

Tll·ll 
1'81· 11 
Tllll·lt 

lnalaU fl4, AWC SIS lltellvmptt wlrt u tollow11 

from Trrm int l 

c. Tetlllltl&to t~vltl u Collow11 

s:•rsvu "'· 
ASIU 
cwu 
4tlorllllnattd 
nrU• 
IIIla MAlt.) 

'-flrr Ctloc/ Wirt ~h;C 

81actll (I Ill 
Wlll\o (ti/Spatt 
IK(WI~ 
o ..... (41/ 14 
OtSIIfe (51/11 
lllue (Ill IT 

"'"''"''"" (1)/lt llK/IIull 111/12 
C,..tll/lllacll ltl/11 

CTa,a '""or ulllo &&tecvai'CI 'A' llldl 

Te Trrm lnal 

Term inal Humbrc 

TIA•I 

T1A·I 
TIA·l 
T111-10 
Till· II 
TIII•U 
T8A·S 
T1A•4 
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_ ...... fNGIHEEJU'HG INSTRUcnONS .Power Ctytol Alv~ Unit J 
She-et .11. of .1L C&:wu»e 

..... ,Ql ... 
--111-lD-OHI -- ... ,,, 11/U/If ......,, 

.UV·I/204 PO'Wao ~lu 

Clrglt t!& •Ia Cllsz,,wla Maa ta,mlaal !h&mtm 
ASI22 !ll&cll 11111 nA·I 

Wlll:t Ctl/t T!A·% 
lit< ISI/U TIA· S 
c;,.u 141/H TIA•7 
Ora/ICt IS 1/Spart 

AS! U llaCIIIIIII TIA•I 
lo'lll:t (21/t TIA·l 
aoc uvu TliA•I 
Crull Ul/10 TIA·l 
Orar.r• u II II TIIA•I 0 
Slut 111111 TIA·II 
Wlll:e/llacll 111120 T!IA·I2 
lK/Ilac- (11/Spatt 
Crtt:llllacll (t)/Sparr 

A.SZ: l7 lltac• IIIII TIA•I 
Wlll:t !21111 TIA•' 
aoc llllll T!IA·I 
Creu Ul/10 nA·l 
Orv~ (SJ/Spatt 

Z:PK 4l ltC Ul/100 AL2 n•·• 
UK42 A.c Ul/100 AL2 Tll·l 

Crull (4)/100 ALl TIIII·S 

.UIC 1 llacll (111100 AI. Tll-4 
Willa lt)/100 Al.l na-1 
Sllltl.cll- nO&\ 
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. P'Iorida 
· Powv 
CaN» sa 

ENGINEEKsHG "mmucnoNS 
CIJICII .AMt Unit ~ - . $Met .ll.Of ..ll. 

.... ,w ... ..... , .. 

....,. 
T11•10-4Hl 

. . 
.uv-rnf4 ,_., ..,.;.u;..· · • .J 

13. Wlrlr-r IM"..rvc11ol!;l MOV .UV•204, ftlldl 1(., 11. 

a. ltU&f \M toUowlllr •IN lUlU u toU•-

Prpm WJa Mtrk to Wta Mark 

l2 • U plaou) 
%4 s 
u • !J l 
:a 7 
ll II (2 pl&crtJl 
ll 12 (2 placul 
so .. 
f I (2 p .. enl 
to IT 
l2 It 
IS ll 
II II 
I 00 ALI 100 AL1 

t>. T&~ lhe e1141 of callln ASE 2t &:14 AS! l l &a(et\I&MI'A' lhd. 

I c. Wlrlllf IA&L"IICilona lor DPDP·IA, Slctlcll Ko. 12. 

1- Teralul• tile tollowlllf ctrcvlll u tollowa: 

Cfrsvlt Ko. 

AS£ l4 

Wla Cplor/Wirr Nvk 

81&ell Cll/1 !PHI 
Wlllt e (2)/1 110 

Bl.cll (I)/I IPl 
Will It (t)/2 (!() 

(Tape eiiiU or cablt a&ltfii&MI'A' ll.cll 

[\Cit Tum ln&J 

U•<PIO 
I Hill 

I HPJ 
IT-{1() 

CR3 0115393 
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IS. 

u. 

.. ,. . 
P'1oTWa , .. 
Powoet" 

Caw suo 

ENGINEERJHG INrntUCTIONS 
Cl)"'ttl lllwr Unit J 

Sh te1 .lJ. crf ..1l. 

-TIT·U-tt-01 

ASY•Sil04 Powtt Stllaratln 

-a. Ttrralnatt lilt lollo•tne dtcvlt u lollowsa 

''melt Ho. Wla t;olerC(!a Met) 

Blac~ llllll 
Will It 11VU 

!rtt~sr 

• • 

10/lVIf 

Wlrlnf lnttNCIIons ~or ll.tlay Auk ll.ll.lA, Slotlc) .'lu. IS, II. IT, II , 11. 1 ,, .:c- ' IY" 4·1-~ c~,o~oi(l 
KOTt: ll.tlttttl« \IAA Tlf· IO·~(·OI wlllcf. : t iiiOUI rtlayl lroftl lilt 

IPI~U •lltrt rtii)'IIIC lltlnr ICI4td <!a IIIII )(All.. • 
. 

a. tuull relays TliA anc: nUl u 1114lcatoll or. S<tlcll ts. 

~ lr.sttll I 14 A WC SIS ll..S wltu 11 follo •u 

C· 

frsm To 

AR•t•Skttcll 11 T)CA· I·S\ttcll U 
IA·l·Atn:n If T>CI-1-Silttra II 
IA·2·11rttdl If T>CI·t·Slltlra II 
All•l•Slttldl 11 TI14•21•Slltlcll II 
AJI•4•1lrt1CII 17 TII4·22·Skta~ II 
T.MA•t•lktiCI\ U ~ Tlll•l•Skllrll II 

All ;;tAil7 
(;oi!•Cr\ C'VIII&CI~3/4 (1'911 /(,0, Ill 1(,1;, 

lnala.U 114 AWC SIS Orey wlrtt u followu 

Pra m 

T.MA•l·llrttcll II 
TlCA-4•Sktltll IC 
TMII•l·SIItlcll II 
'I'MI-4·Sktlcll II 

To 

Tlll·U•Ihlrll It 
T!lll· U·Skttrll It 
T!lll·IO • Sllll eft It 
Tflll·II·Sll tlr~ II 

CR30453i4 
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11. 
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ENGINEERING INSTRUcnONS 

·::: CrJttal IU~t Ulllt J ,. ' Shttt .u.of ..u_ 

- somnr 

.UV•fnU PowC!' hpvatlan 

a. ftriii!A&tt cl~lta u fallowa: 

''m'' "" )!'Its Cstqr/Wfu Htrt Terminal ~ymbtf 

ASICzt 

ASK 10 

AS£ lT 

l!laelc (11/ITGfA~ 
Whitt !1lll10fAI.4 
51\ltW-

!Sitek (II/ l OOK 
Wll l\t (21/IOOAt. 
Shlti<S/ •• 

Block (I)/I 
Wlll\t (2)/11 
IlK Ul/11 
Ci run 14111 o 
Oranr• (SJ/Spart 

TBIHO·Skctcll II 
TBi l · II·S<etcl\ II 
l'loal 

T111l·I:·Skttch It 
TISll·ll·S"ctlell It 
Float 

7111Hf·S~IIell U 
T1114·%:·fctWI It 
T1114·tO·S".ctlcl\ II 
TB14· 2!·Scetell U 

WltlnJ I~~&INCIIOIU (or 111118 1. S'ct l cll No. 20. 

•· Tcrmln.tt e lrevh ASK 10 u lollowa: 

Win Cqlpc/Wicc M t r!s 

Blaclc (I)/lOOK 
While (111100 AI. I 
Sllltldl-

Terminal Hymbtt 

TB I~·1T 
TBI2·21 
float 

CR3 0653~5 
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Florida 
Power 
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£NGINEE~IHG INmucnONS 
Crystal IUwr Ulllt J 

IM&IIDM.--

-· 
L 

. ASY•II%04 rower Stpar~tlots"' .. 

[rom 

T:.II·I·SI:t:c:ll ~l 
Tllll·l·lh~c/1 ll 
T:.ll·l·Siot~cl\ %l 
T)Cl·~·Sh~dl fl 
T.)U·l·Sllt:cll U 
T:IU·I·Sltttcll ll 

TBII·H·f<tlcll 24 
TIIU•:•f<IIC" H 
T~l2- ~·!· c:cll U 
TMl-2-S•t!dl ll 
Tsn-:: · rcetcn H 
TBSI•:! •fcttcn H 

b. lr~t aU '" AWC SIS rtd wlrtnc u ~o .. :wu I r~rn 

I 
I 
I 
I 
I 

I I 
I 
I 
I 

c. 

'l':.44·l·Sllttcl\ Jl 
T:.44•l•Skttc:l\ 2l 
ni4·4·S<ttc!l %l 
nu-a-Sltetc:ll u 

TIU·7•Sulcl\ 24 
T:.I4 ·T·Sutcllll 
TIISI·II·S"cttCII H 
TBU+htlcll 14 

lltmo .. ru A "'C SIS Cl'ttn wlre u ~: :Iowa: 

Prom 
'%.1~ 

AU·II·Sllttcll .)( 
AE4·t•Sl&tlcll '&I t.)o. 
AU•IO•S"cttcll ~ U-' 

Tl40·l·!<ttcll 11 
TB~O+Scttcn 21 
T840•l•Scttcl\ ll 

IMta.IJ 114 AWO SIS CT'IJ' wlrt u ro~:•u 

Pctm 

T840·5•Sltttcb U 
T:IU·J•Shtcll U 

. . . 
Shut Jl.Of .J.L 

:.J· •• 
.... ... -· ·;= . ·- .... ,., l!'f ,,,,, 
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EHQINEUJNQ INmUCTIONS 
CI7'Nl ~Unit~ 

-T67-IO-o'J-ot 

V~1'al'f~"!.,~; ~ :SWt T~H{!f:J,fl!() "--r6t,.ltf 1'/t.l-« /)6o/t U 1 

,C<Z.IJ .J.te~ • ..CQ 1 AP, ~"' ~ A.*#. ,'?1.-./c ~c ;)c.,Au•.., · > 
y,#uoe "rn~ ..rAtfJ Co tiTIZM. ~AILIJ , f<&T'.I,r-.J '11-/Cjii l'"ot!. ~ .. :.-:u'• 
A1iotJ ,,._, :t7CI' lflt!. 

f. I"~IC~O"' ~ C..O'/£Z. ,t't..A.i! fiOJl -;-~£ Af'JIItC.TU) ,fQ.c.A O.•T 

or:- * 10 .::;" cs.e :r.cct- A•.,.& '"~ /vf'T~ .J>r(•v. de 

5 L 0<' .-.-:-'! rn: t" .. .,..; .::~... '"""1M~ .,. "' ' "' c., . - ?.:. '- C~oc- .. 4 o rc il- .u. "' , 
~c:!"'t4 :Jt . c.Dc<r.t.: ,.,, p ... ~.~ I"JI.~~ .. ... ~,,u. A~t, . .14.J,-1~ ~ 
. .:a,t~~A"' _,.c ... f'-:A- s"r'"' :21 . -;-::~ ,._. rt •f ,~a -t :h ' ,

" " "'"'" 8G \{'!QTo'41"L"' ,Ai.tC1Nt0 \.J•oloo ·('foL ~.n:.~ .".J~ 
~SI/ . 241. 7"rJf. £.P•G. C:H i3 To ~,-p.4 -:s"fAil'T' (,.o(, ,t_ C...G o~n 
31\..,C.I.. G! ""l.~r,<ll'-4"( /oi.•C,N8() -:"o 'TKII' ..S•·"'•c."'-" /..l(lrl,..'> 

·"&IV£. &;o:l. CtiANwr.t.. A-. toli.•le,.."::4L L.ot.Art.M'l 'S/4A..~I) 
(>'! 1\f'f'fl,;)V I ,.. ... l ~ L -t /1~ ~.......,...,, 

h I.I),Nt', i'i~O:: ?!t.t.l'•fi<l) CoiCfl. Pt.Ao~ ,:0> A "T~MA./ti.t:.
(•IT ()fl. ";).IZ,.I.'- 1+r.1.1J: S '"' 'O .. C M"'•"" Ca..;TQo,JI,. £3,.,.,~/20 ";'J 

1"\AT,rl . 

P 
- ...-.. .... ,,.,.,,., i)•A.TL Tb """'1~ •1 j"11C AlA"" ~T"/fot. ~ot:, 

~ 1\1,.; I I~ ............ "' I" 

'S'~ '1'r'£. PA•AI"i :sP~ • ~ •CATI.)N Js.J .;t1""R to-Df!-ltJ·II 

. 
u · 

::z... diA '-'" 'T'l~ ~.'L.Il. PV.T £ OM j'"'-,£' Pit,., t.L ~$11'111) 
1 ~/ti.OC'.TI(.)/\oS F~fl/0 /W ~!: NO~lt 0~ 0~·,..,.., 
~- Zol- 7~, rzc.v 1. 

II f,ll 

K. ~=';;.~~ De:.v•cr-s Ael) ~~, -t'!-311 1"\-Gl AP 11 .vA.JO 

~I"\ AoiO IZJ!.-r•JtM.N--.-r<. ~ W•2t.J(1 f1&2.
1

S t!er-CIT 2').'\ 

-
..,._ .... ..... 
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20. 

.· 
Florld~ . . 
P~t-r · . 
c--

ENGINUAJNG INSTitUCTlONS 
Ctyrtal ~ Unit J Shttt .JJ.of ~ 

ASV•SI20C Power Stptntloft 

t. TrrmiA&tr clrcvlt AU H u foUo•ll 

Clrsylt Ho, Wla Colu/Win Mark 

Black ( 11/1 
Wllllt c:l/1 
llt<l Ul/l l 
Orftn (~J/1 0 
Oranre UJ/11 
Slut (filii 
Wllltt/Biack ITJ/20 
llt<I./Biack (1)/ •• 
Ctri'JSiack (1)/ -

.... 
10/'f4/IT 

T11SI.J.Sllrldl 24 
T11SI+Sllrtcll 24 
TBU+Iktlcll 24 
TIU•II·Sllrlcll 24 
T11U· U·Sllrtcll 24 
T!U•21•Sirrlcll 24 
TBSI•tl •Sllatc11 24 
Span 
Spar• 

Dccolltlon of ublt ano coliC• It for ASV·l ar.~ ASV·204 

&. lltiiiOYe 11\C follow lnr caolu per U1 SkttCII A 1114 llltlr tllp .. tlvo 
cable puUinc Call &lltt:~o 

AUlO 
AS!U 
AlP ll 
AU U 

~ Rrmou lilt totlowlnr cortdui!S per 1:11 Skit en A 

ASK 1•1/2" 
AS& lt·l/4" 
AU:lf·l" 
AJ12l•l" 
ASllO•I 1/t" 

c. rtvr alllloln In motor Jlltltr ASV·tO•. Tttmhtal Boa AS. I, Tormlnal 
Boa A$-1, motor llat1tr ASV•S ul4 liCOV ASV•l. 

Qt. ~ (.. I,._ _,,-.Ao.J.C. "T..W~ J=o t,. '7-1\ !> "!""!;~ 11" /'<A .C.. ~ 
6£. ~.c~ :..),4t:~ :"•·& l'"i'"lt. ,,. ,..,.,.:p "~..c. r .. ,g ~~
l"t""' ~"'T•-' 1b ~ J),c. .. ~ ... ~/W{ji..O•,. ClJ) o•l•• l r'7 

.)r/l.(so(sJ!J ~ ••\••\• 
1 

ij.J , ·~.,.:r 
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f) florida 
Po,.·ol" 

c.,., .... 

ENGINEERING INSTRUcnONS 
Clystll AIYw Unit J Sheet ..u.of .lL 

. .. .. .. , 

10/%CIIT -':'1T·10·01·01 • I 

ASV•S/204 Powv lepU"'tloa 

F. !XAMIJiATIOK 

VIsually lr.s~t CilmpcNital lnai&Jlalhtna an4 wlriq tumlaalloaa to UIIIUW p~r 
trut all atloa ucS termlaalloa Ill acoor<anct •1111 tbe MAl thtcllu a11d 
malllttnan ... proeodW'U. 

C. IESjJr'C 

Upon cor::p let lon or tills moclrlculoll. color operttld niY«t ASV· 204 aacs ASV·S 
s.~all:.. func:llo11ally lnlod 10 uauro pi"'ptr •&Ju op4rallo11, and all !!:n il awllell 
func:llo:u (L t ., INIIcalor llflllt. ala:lliJ. llllfrloeiUI lll&ll 0. monllor...: lo &&sllrt 
t:ut tr.t va lve c:11111rol 1ot1c: llu 1101 0.111 tllfrod by IIIII mocllrlc:a:!on. Arter 
lns:alla&lon, all •lrlnr allall lit tutll'd for c:ont111wl1y and IIIJIIllllon ln\tfl'lty, u 
a ~pllc:aolc, In ac:contanc:e whll FPC ataNianl proeeC:urtt. 

Sot a~pllealllt. 

• 

vr UT lHr Oll# . ..... l"t toll• I 
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PROJECT ASSIQNMI!NT 
Hucleer EngiM«'tftg 

01 :;.!CN l.NCINl f R~;o 

, 
/c-. ':' ··'"' /., .. 1 ~ 

Vf lllf U ':'Afi()N I Nt;INI lilt•., 

/c. -!. . 

c.. - '0/ 

1;~-· ·" 

I 

I 

I 

g .. , ." ... 

'" 

" ' 

• 
Olf'WI 0.•• r nsr ... loilt eo' 
·-~~~~~......._, 
&., ..... .., ,.,..IWAA ..._ ....., 

-

............. _.._. ........ -. _ ._, 
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DESIGN OATA SHEET 
Crystal Rl"r Unit ~ .. , .......... 

' 
.... 

! 

~UTI 0~ 21 
~•ca :•. 1ta1 

SU&.'Y CAlT£AIA: 2 ~tl'f Ulllllf ""· U O~IICS 1·'"-ll 
:: S&ltl'f CltUUica1lo11 "t'l'ltw foffii(IIIICII c:oY) 

SAFETY "£LATC: ~ Ttt C"Ho 
fl1191 -..1

1..:-uo1..::'--

- .. .UOfiUCAILE DUIQN rHfiUT 1110Ulllllri£HTI 

'· 1: c llulc flvnciiOftl or tldl ltNctvtt. 11111m a nd component. 
2. !I 0 fltriOnn&net ruvlrtmtnll 1vcl\ u ca~lly, rallnc, 1)'11tm 0111~111. 
l . s: ~ C04ts, II~UCI. 11\d IICV~IOI')' ttc.,rtmtl\11 lriCI~Cln; l.~t ID ~llc~lt l• avt ""'cr 

I~C:ti\CL 

•• £ ,_ 
0u1;11 co..:o:loru '""' u '''"""· III!'Otlll wrt, flwlc :'tmllll'f &tiC •OIIIit. ! . cr c ~ICI sv:~ U ltrSmlC • •n:. l/11111111 .,_0 Cyl\111\oC, -6. :r .- [n•ltCI\11\ti\IM CUICIIIOIII .,_lrcr:ilte Cwlll\ ' IIO•a;t. c:•ttl'wC !oOII li\C OPIIlUOI\ J WCII II -
'''''"' ' · :cii\Ot'lt"''· """'.City. :DttC1•••" • ts. I Itt t lt•l t&Oft. • '"C: c:lrectic;'\ 1\vctut : t Jern&Oft. •••cucma;nellc t&e•.a:•c:" V'C C\ot£110" of .,::h''' · t0C'IlS0.49 ~•pUc•~~·~•r-

I ~Of t lfC!hUI tCwl ...... l\1 tnlr , rt!t t tiiCt .,O•t l~lf !7 ~ 1!•119 Pt;t tr l tllCII COPr ot 
[llworonrnt•lll O~olhi.Clll tf. Rtc.ort,..tii:S tcun. 

I . :::: - llllttf.Ct ttc;vottl" tllll 11\clvCol\, Cthii•I•OII Ol tilt I•IIC: ;1111 &110 OllfltCil llut tfl(tl I -
I 111..01""'9 I!IVClllltl, IYIII"'I II\~ CO"':elltllll. 

•• £ - M,attnjJ recw emt"ll 11\Cio~Ctn; htC:\ Htms ,, com,.:,: :.:r. e ttc:Wc&l lnt:\ll&dOtl : :-::'"''' · -
! ~tOitO:II .. CO&IiiiC &llcl COrtCIIOII rttoii.,_CI , 

9. c i: MtCIII/lOC&I ltqwortmtllll IVCII U wiOt&loOtl, l lrtll, 1n0:\ .,G IU;IIOII IOt;U, 
10. - £ Slt'wCivr&l tl~vittmtll\.1 co .. nll~ svcll '""'' n tc: .. : :'"t• l IOIIIICia llon a &110 ~~~• ••::or.s. -II , - £ Hrcttvtlc ttOVItt llltllll IWCI'o U ;wmg '-fl POI•II•t awe:.:• llltc:l INfiSH), aJiow&~lt -

~'"'"" crooa. 11\0 aJIO•&Cit ll11o0 •ttOC oiiU . 
12 • ... £ C/lt m ll lly ttCVIttll\11111 I VUI II ;rO.,IIOI\1 lot lltn:Sit'( ... CI Umll&liolll Oft w&ltt 

C.~tmlllly. 
!l. :;: - EltcUTCII ttcvlttmtllll avu. as aowrc t 0 1 :o•tr. •el!~t. t .Ct••r ttcvifall\lllll, t tt<:ncaJ .... 

ll\awl t tloll .,.. tneler tt4\lllttntft:l. 
14. 5! c U)'O~I &llcl &tfll\~tft\1111 r.cvltttntftiJ, 10 IIICiwC:t POll•.:• II OCI•ttU a fltcll 0111011-

u t tmtellly Clllllllao 111&101\fl' walla. . 
IS. £ c 0DtlltlO~ '""'tttntllll Vt\4tl U IIOVI COI\CIIIOIII IVC.~ U .IIIII lllltWII, IIOIIIU/ 11&111 

OOtrlllol\. 1)111\1 "''IICIOWII. ~111\1 tmtt;tiiCy O~lttiiOII, a:telal 01 lrlltttlv ttll Of'tttliOI\, llld 
IJIIIIII &CI\OIII\&1 Of tft'llt;IIICT 0~111101\. 

16, .. 0 IIII INtntllllllollll\d COI\11111 t tqvlllll\flllt lriCIIIC:IIIO IIICI:Jli"' ltl aWt:llllll, COIIIt'OII 11\11 
•' ""'' tttlvlttG lot oPtratlell.. 1111'"~· .,., rn&l tlttllltlet. Otlltr '""''",.," '""" u lilt 
ly;t Ol 111111\/mttll, fll tllll tO 1111111. 1&1\CI 01 tntahlttfttlll, ""Citocllloft Ol I11CIICIIIOII 
•"owlcl alto 0t IIIIIVIItG. 

11. 0 50 locctu IIICI tcrmlnlalrall•• control rcc;wltlmttllt lor pl&lll aecv nly. 
II. 5l 0 .lttCuiiC:&IIcy, cllot"lly &tiCS ' tPUIIIOII tiQVIttmttlll Ol I INCIVII I . 1)'1lttnl lftO COtftPG IIfllll . 
It, il c F&Jivre tiiKU ttt:vlrtiNIIII ol 111\/CIVttl, lylltflll &tiC :ompentllll, lrlchldliiO a Ct lot\ollon 

o l IIIOit ..enll 11\4 ICCICitlllt •IIICII lllfy tnwll Ot CUI~, .. le wiiiiii ... CI. 
lO. £ ;: Tttl r•clllll11!41111 IIICIIIGI~t III·PI&III IIIII tiiC lilt CQIICrt•elll VI\Citl wf\lc/1 l./lty • Ill 01 

" "0.....0. 
2 I. :::: 5i! loCCtUtDillly, ti\IJtlltiiAI\CI, tt'lllt &IICI IIIUI'I•<:t lriiOICI~· rtCIIIIrtmtllll lot ll\e ''~•1 

ot\Ch10lrl~ lilt COI\41110111 VIIOtl •IIICII IIIUt will Dt :H"O~td. 

................ .... 
. I. / ~ ,c - ,,,. . Cl, I . ., ... 71 •r" ...... _ .... , ... -- t•f'-o t I 

CR3 085401 
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! z,. , ~ • -
H. - 1' ·-a 1 
H. % 
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DESIGN DATA SHEET 
Cryatal Rl"r Unit ~ ., 

SHEF:T 2 01' 2 ':57-lo-Ot-ol j'O&ora u, :tl7 

A"UCAILI I:UlQN IN"Il' lliOIIII'IJUHTI: (Ct11111\11tdl 
,II'IOMtl ttG\IIttllltl\11 Mil lltNI &Ilol\1 11\cli/CII\G 1/lt CV&Illlc.&Jioll 11'11: 1\U~f Of i>tfSOM t l ......... ~ IOI : IM I Ol)ttlllOI'I, 11\IIIIIIMI\Ct, l tlllllg 11\: lniOt<~ &IIC Otl'l!lllll blt personnel taelllion ''"'"'" for ae>ecJn~ .,.,. MC colldiiOIII.IAI.ARAI Trv.a;)On~r.ty ttOIIInll\11\fJ IVCII U "" 11\C tNDIM~ -.lgftl, UtMI!IOIII , I,C.C. t t;v t&UOI\1. 
Ftrt oroltc:•="' o r t ttl al &.t\Ct ttCwttt m t " a . iC:IUC\ A!!IICIDi t l t U t t'l 

a Cl\111;tt 01 aceJIJO.I\ iiC: t ter'o"' ot '•t c: t tt::.o· •·=~·~~~ ,,,:em' c:r t C\11~"'"'1· = :. Clla~,tl or IC:IIIOIIt 10 lil t pt~• l :l~ '•c.·a:oc • ~II C~t :r t t llt!!,.tlltU Of t ua:a•; •,,, :t:t<hONiw:>~rttl • :• s,sa-t. ,..L*.: lln,. a:: ·a;t &1\C J.IU#I) In ; ttCwitt ~t·:s. C: ··• ' t t C\I•a- t:us 10 Ctt"t""l ,..!\I: we ru" :~ ~:>ot ~~ a •• lftd u te;r o• :": t O\. ., ,., , "'' l ! t ,.a.lt . ' 'C!tiStA . ;I_IU I " C f 'C:I.IItn t -,: tu•:•: •t IC• ':'h'l hOI\, Sj,•t:r ttC~•!t - fnU tor ~tt-.el\: •t:G ot•s: ·~t l ,, .. . •'Y • :·w-CU\~ t\I:C!\ •:t!'l.l ts t.C:•• uon 11 &.:&.":1, ru :: ;;rn~ lilt 1111 or Cl"~trO •II .,.~:e·a:4, u ! ll>t OIO""o•s ttom o ~ctcswtt l. &1'0 ~r:· • ..:on~ , : t •occncal 1r11t111t. 
.c.:: r:• c" Ot rt :c&hOIII of a&lt l t\\JilCO•" u :,,.; ,- , ... ,, '' s: t ms. compc•c:ua. ' ' cu:~•t• Ln •t t t: .. uu CC~t"&."\Ct • M tl\e se:ll l hOI\ Ctl1Cn l l :& lf': n tOCI;t!O, .A.::ti\C•• ;., ~f'l t 1:\0GII•C '!J~I\ w all tnealty aft .te m tt'UI: tC"tc• a:: .. ; a:.lt 1t Uwt1t0 

a.. •II c, ; . .,&ny : roc'-'ttC a.~.c lf'IS:&Jir. L!\ a..• v.ou-.::•" "" •tatt , . : 'Ct w:"l•Cn l!lft 01111 .,, uoc •to: 01. 

: . is ~"'"" )IOC"'t0 1.1 a p&tt ol l.ftlt 11'\0CJflca:•o" V'C: • •11 oe II\O:,~ eo a:1er rec.,cn: ot. : . Is Clllft~llr Ill III .. IIIOI"f C' IMISl ill I\ w~II\=Oolo t: 11110 &1\C woll :o moC:IIIoG pilot 10 ttlllaiU!o:n IJic:IOt t tiiOCkfl\0 
: . • Ill oo ::ml),ltltlr or oanoallr "'"ac ; y "' •:0"' or Clolltttlll etu;n or nul tlllll. II " Yos· 10 &llr Of lil t "'ltN. IOtwllll 1 co,ole :oG CCH ol lflt Ou1'11 011& Sntt t. 0.11011 '"' "' ilt COIC, {:l""ttMt 11\a ln.CIIOIII , '"'10MIIIIIItr.ll li>tCinUUOtlllll IOP0 CI01tl 11\C Ollltr lOIIIICI:It IUOOOt\1110 GOC\111\ttiiiiiO~ (III I INCI.IOII lolllllllll. Yt iiCOI 0r•wi11Gt. ,I'C 0'-'nQI . , .,_l en.&, l'ltvrt l , tlc.lle 511f HwCit61 --~lttftttll lllf'l'tt~lll l 1. :Z: "" Tilt mocllllcacltll aaoa or relooau 1 COtllrto 10011\ uvo;mont ontaJilii C c=tracor lnlt rf&ct lllfl l teuottl 1<11,..,. ,tCIOtl 011101\ rt..Cow i>t' lilt C.'I!Otl l 1:1110 Ill HUII!G4TOO (lit !': ~ S:>tcoiiUIIOII 5'·$145) 

CR3 085ol02 
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·•F'Iorlda 
~Po•.r 
~~ ... . 

DESIGN INPUT RECORD 
<:tysul ~Unit J 

-......, , ASV•S/204 POWU SEPAA.ATlON 

~ .. ... . 
-.. . , 

Shut .l. of .1. 

OCTOUl H, un 

,, 

CR304S.03 
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11 

I• 
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I 
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II 
II 
I 
I 
I 

-"'"'' DESIGN rNPUT RECORD . 
Ctyrtll Rlvtr Unit J POWfl' 

Shttt ~of .J.. 
,.,.., ... 

ICtlll&&.la .. MAlt T11•10·0H1 ,_ 
OCTOIU 14, lUT I .......... ASV·$/'204 POW~Il S!PAUT10H 

j 

I 
_l. ,..,,.,. '"" ~-·· ~· .... -· lll ilY·!af L"" ll ....... ~ • • tlft/1 !1 YO('_ 

5. 'l ow , , ....,.,,, wh1~\ will !>. ~laulflf'd •• u ' •l• •• ' • • --' ••• II .,. -·•.; l.ft u •ti" IPa lho I 
,.. ,,.,,,.,. ··~ Jl.dav ftu!H L"J! t ~o '"a' • ~MI..,' """•-.! tJoaJJ IKo •ovlow..- ' ft' ' '"""' l 

I .... ..~ ... ... • 1M··~ •"""'"" a( "-"• •tw .,..,,.. . ..... 
5. T.Ot ,..,..1'1•••1•• l•v"'v.o• w l r l to •~••••• " ~!Y.•ftf • •d oUY·5 rw.,. ,., ,. .... 

lfl ·-~· • • · • ,,.., ,.. oftd lo~ l••••• 11.-•, I• ••• "'' " t"eot ,..,l "'""' • •" .~ ... , ,.., 

• • ' • " ' IP '"• la i n • 1 .... -. I PP¥IoftM• ooto l 7'oooo !_l o"<'! U ,....._,, , oo l¥1 -~r .J..Q.O.t. 

~ -.. , ................................... .... ·-' •••• -.. • -·•--••• lor !lir 
• ...,.,. t~ut • ._ oot •••"" 

! ':'~• ""''"'' ,.o..,.utt '"' A ~V- ~0 · t oo II loto•h•• wl•• • •• o7'1l"' ••tlol!l tt fftllftw" 

__._ A ""'"'• II• Moo II'PI,. &Piu a• IM '"""'U' toa ll .,. wiPf'd Ill u-11• 1 •IL!Ll!l.~ ...,. , ...,, 

"•' ,. .. , .,, '-" 1Lo_ y.oJu · -··•'• ... : .~,It • • ...... M o out ••· ""' "'"• ol A!Y· 

'" ' who ' Pit' It • • • ••••" 

II. A ""''" oll v o loo ... PPII' • •t u ot lfto ..., .. , •• • •·• II l>o w l- 1ft .. ,..., wiiA tll~ ••••• 
tw i!Pll t"Mio~l fft l'o ¥&!Yo 0 <"'-"t'u lt ! a , ,,.,.,..,.,, ,_ , • '"''"• el A~Y·'!G t 

~- .- ... It" It •• ruot..t 

o,. . ................. - -_;~ :::iT ./L 0.0• ··t ... .,.._. ... cr ~ r; -:J fL ..£... ,c/¥r7 toi'i!n ~ n.~ " (\'/ •• ·l' , 
I I . ... I ..... , 

••• '-•"·• 0• •,.~, •••• '··--~ ···-· ·---· • . ' 
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Power ·'-·-•, . 
l ft/ IM.I ... WAll Tlf·ID-Ot-01 

DESIGN INPUT RECORD 
Ctysul ltlvtr Un" J 

ShHI .l. of J. 

0... OC':"08U H. I tiT 

....... , ASV• S/204 POWU SUAllATTON 

•• 

• • 
.... 

... 
...... 

• • • I • • 
• • •• • • li t · '-''' 0,,._., lt V 1 ..,., u ·l-,.-.-... --. 1 ·• • 
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II 

- florida 
·Power · 
c--

DESIGN INPUT RECORO 
Clyrtal River Unit J " ' : 

_ .. 
~ : ....... 

- OCTOau u, un 
.......,, ASV•U204 POWiliEPALI.TtOII 

CR3oas.oe 
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•-
1 

e.,. ..... CESIGN INPUT RECORD • 
'Powtt Clyrtal IUwr Ur\lt J 

Sh..-t .1. of J.. "'"' .. .. , .... . 
Uli i!U.I- MAlt Tlf-10-GHl , .... OCTCII& 14, 1 u: 

~· AIY•I/204 POWU IIIAitATtOH l 
. 

.. ""'···-- -··-· •• •• I •llall •-•• 

I 
I 

'' wr ... , .,. •M-• •••-· et U•!o. "'"" ' "· •
1 

• • ·- .... , h6 ......... --·-· . .. . ..... 

, ...., loAIRtt~• tl .... to I•• wolw- -'"Y· \ ••~ .l'IV-!al I• 11- •' '"''- ·-- .. ••" ........ 
, , _,. Ohot ••••• tn. re. ""'-" •• .. on.. ··- ...... ............ AO , _., In • I . thll !>. r .... u...t .,... ~ ... !fl .. a• •~• ~'·'II' " " -'" "••••~- ' ,.. __ ....... I 

• : 

-

I 
I 

: 
' ' I 

! 

: 

I 

I 
r7]~; j~ ·" /:hr/11., lln ".ZT~ d ltJh.;,, ~ 

:.:.;, ~ ....... ,. 
1nX~- ~ trv ... -~:; l 

I I .... 
,. • ..... , ....... ""C , .,, •• 1 ... I • • • • , t . l4 • o .._ Clio • "t 
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. • ,... t: • ..... ... 
SAFETY CLASSIFICATION REVl::W 

Ctpta~ Nm Ufttt a 
\'&ln IIGtor O,eruor I.ST•204 I 

,.,,... 

•• 

C Tn 

I' ... ·--1 1/A 

""'---·-- .... ..... 
0... 1M " ... WP' C'l .................... tl ........ .....,. '"Ctlll .... Art.,. Q..e,. ............ _.. . ..... _ .. ..awe--__ _, 

J•Uin.ut-..c """"~.,......... ...... 1 ........ , ... .-a. -r .. • ..... ......................... -. 

• , , .... ........ """C •• ..,. ,, ,. ......... ' '"'-"'' 

. •• ..,... .. ........ ,....,., .............. ~ .., c...' 
'" -· --

• . 

1/A. 

'" ... 

'11/1. 
~.~,. ----~~--------------------------------------------------------------------

Oeu '"' ''""" ''~' '"-"' "",f'-tMI"'' • .,..., ,.~.,.. It' ..Cit# Mil It-...,..,., .. •"' • wa "'•'' 
.O.A t.,...UfAJ 

... 
lwtU~oo.. --~~~~~A~--------------------------------------------------------------

~~ V"f .C~U~I Ut""" .,_.. ........ , .. ........,fill........,. v-. c.-... ~n f ' W~Cf'\11 ... ... 
• I"CA , ........... *" ........... t N it1t ,, .. ..,.., &~......., • U..tt ,._., ... ,, lt"" t t:(:II•CQ.It 1 

,~ .... ,..,,..,. _....::C;:;I:.;A::.. __________________________________________________________________ _ 

,.---..:=:...:•:.:"::..- -----11 :.:==..· .. : .. : ... 
I 
T 1--... - ............... j 

.ooon. 
n " ',. • "".....,... l t ...... """' .. 1 •• t. .. L , ... ,~Ow..,,..._'"" .,..""' ....... 
·~ --·· .. ~- ................ 11C:1~d ..... , . 
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~:·.· ..• t.'.lf. •. -- - ... . . tiiC: 

111/IMI ... 

...... , 
- OCTOI.n 14, lilT 

ATr ACIVU'T 1"0 "a.U"'TT eu..llmCA !101f uvnr 
PO& VA!. VI MOT'O& OPUATO& .UV·lH 

S&!tly LllliiiC lltw~IOII %4, Pare I•IS IIIII nlu color operato.. AS\' -:04 u 
Salaty CII&Mtl 1. T'M :ocllflcotloc of WAll TIT•IO·H·OI wiU c~.a:.rc lllt 
motor aD4 c:ontrol ;.ower to ASV-104 rroc U "lr' 250/\U VOC to !.S "A" 
UO/US VOC. CorOMC;Vec:Jy, ttl. cllannel '"!(nation for ASV·204 on hre I • 
U or the Wety Llr.!.'lr c:uat ~ eii&J\ft4 (roc 'T' to "A". 

.... ( o ... 
~ ~~~. 

I I ' 

CR3085409 



I 
I 
I 
I 
I 
I 
I . 
I 
I 
I 
1-

I 
I 
I 
I 
I 
I 
I .. 
I 

....... 
6.: . • ~ •= .. :· :· • ... ~ 1 • . VERtFlCATION REPORT ··-. .... ' --- - Crystal Rlnr Unit 2 . -... . ' , .. .;· .. .......... - . 

. TQ7-/().{)9. tJI 1-i;J;.;;,,. 
ASV-5'"A~ 1".,. ...... ,.. fe.,,rc-h;,n - ... 

~IIOJICT: 

YArw;A not< .. rn<OOI "'""---_ .... - :; M.em.te C&Jcvil*t_.., .,.,_. .....,._. -.. -= ~'"'*"' ..... ,. a:u't'l 

•n 00 -
I. ~g WM 1111 I"DVII nrrtcllr UICCIU 61\f IJICitiiOrtltt 11\11 lctlf"l 
2 a Al'f OllllfOI"Ioftl -UIM? to "'""" 11\1 lttl~ ICihttf .. ttlllltlr UICnM4 6111 

NI.M~e1 Wt\.efe Meant,.,. 6/f IN IUVIPI.UOIU .. tl\lll ... fet nlt .. V.ftl ,....tt'fkaiHII' I 

~~ 
_,..,._ t~ •ttt«a.cl It t iC" IC h • tl,.t &It ........ l tf"t 

) . ,, ·~ ''"'flat' ~"'' ·~ '"""'' nt~arac• ~--u ' """'" ... ' • 4ft t"t .... ,~ CMtl. U61"CtJ'Ct 61\0 1~(11.,.,. '''"""~ ' •"':t'\ICtf\C tUvt' ~ ....... : , 
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FIRE PROTECTION REVIEW 

Clyatal !Uftr Unit ~ 

K.\1 T11-10.0t-01 ~~ Ul 21, lt:7 

An-5/204 POVD rvAJAnllll I'"'"' AS 

1! 

eo.a ll'lt lltafQMSttfQn dWIQt lmO.._. 1M modlncl11on, ld~llon, rwmonl. or rwfoutlon of 
IJ\y of lilt lob01rillg? II )1$, liD IIIII III apace pi'O\'I4tci. 
L C:Oiftbllalll>lta (oil, llydraullc fluid, gru11, WOCXI·b&lld m11tt111 ... clolll, ~oil, JIVC. 

C&lllt llltvlalloll. Cltptf, tle,J 
S.t 4tlulld S~ut 

o. "'•allaolt "" l'rottcllon tdtiiCIOtw, lire talln;uttl'ltrw, 1\ou 1161•0'"· tprln~ltlt. halon 
ty•l-. ~ l ftltlft, IICJ 

c. Ecul~nl, ~ompolltl\11, 01 tl:litl 11\11 wouiO onltf1ttt will\ 11\t o~ralloll ol eal11ing 
lott dlltCIIOII, tmtiQtiiCf 11,/IIIIIQ, 01 oll\11 lltt ptOIICIIOI\ ltal~ll l . 

c . ~'t"411rallont. Dl"t"al iOI\ atala. or conouu aula. 111 yta. uoc»tt Ptntllaflon Soala l lat 
•' NIP"'allltl 

Stt AlLtthe4 Shotl 

•• S~t ,.p&ttiOrt (wa ll a. Ctiiii\QI. floor•. dOOI'W, CU1111, datn~t1. fiC.J 

-
f. .l'lrtp<OOIII\Q. taPOlurt '"' prolttiiOII, ubi a '"' conn.lwtiDPiftQ. condvll wt&IIPinO. tiC. 

Set 4ttacht4 lbttL 

. 
Wlll W I ClnlgnldtaiiJII cllanoe ltCUIIt a tfYit lon lo lilt Flit HU&IOI .l.l\llytll1 Rtltl91141 
EC-4. S.CI. V.C. 

Oo.a 11111 eltolgMStalg~~ CIW'!Qt dnltlt from "'' ~Qpllcaolt Hl'l'4 ""' Coelt ,.qvlftlmtnl In 
aal t tr...,lt ttd or ttlt tllutdown attalll0nt7 II rea. tapl&lll b91cr- 11\4 obtain Fltt ProltciiOI\ 
Engl""' tnlaw ano c.oftcllrftlrw:. • 

-
.... ..... __ ,., ................ .....,_, ._... ...... .... 
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ANALYSIS I CALCULA nON 
~UI IUYtr Unit l 

• 

MAlt T1T-IO-Ot-OI -
ASV·I/204 POWU IEPAII.ATlOH 

ATt'ACHWIIITTO FlU! PllOTlCTION IU1ZW 

SHUT ...1..:.. OF ...J_ 

OC'7oau 21, un 

T'llb moc:Jtlculon IAvolvu lllc l~ .. la lla llor. or an app,o•lmal o loUI o! l.%00 lui or 
varl0111 p<:~•c:. cot:t;ol al\4 WINI'llonlallo:~ cable. llos: <>(\Ills caOit it :c~: el1 ehl'lcr In 
cOn41111 or Cl:t ptoltcttd ciolor lray 11111. ltlls. C:oca n"l conlrlbulc 10 :~, \"011\~tiiOie 
load In 1111 rupft'llu Cite aNaa. Tllc only Clrr attu w::uo 101110 o( l~.t a)O•t C!llllt b 
ro111rc In open c1111t trays trt lllo Ca!llt s,:oadlnr lloo::> al\4 lilt lith ~ Room. In 1t1e 
Calllt SpruC:!:Ic ltoom, JIIOII or 111o cablt :ay ro111t II !!I tray Ina lllan I:~ 11111. Slnct 
lilt rlrt Hu&t'd Analylb It baJid on trays SO~ Clllt4. tilt adc!lllon&. ~alllts C:o not 
afrtcl lilt ovt rall com~tllblt load In \Ills aru. Tllt calllu In lilt ~t:ay lloom are 
very a/lor\ ~'"""' wlltrt u IIIey ptnelralt :lit ctiiL~r ar~ C:rop lnlo lilt :o.ay rack1- Tnt 
caolu cotUII: or 1 S/C fl4 control ce lllt ancl l •o JIC t U llliii'Vmt~: cabltl- Tbt 
amounl ol C"o :::~st ll:llt load eonlrlbu iC'4 111 111ue caolu b conaldtr..S l:.J!~ICioanl. 

ucm Ld. 

Tnb modtf lco-a: lon reqv lr•• a con4Yh pc nc:ra:ton \~P '"-• IMenaK!a: • lwlt~l"r l t.• 
I" Cloor. -~ell'·~"" rucallnr IO lilt tqu lva ltnl tal lnr or lilt liN:. Cool .. will 
penctrl l f lr..tOIIr!l uulllt( IUitd pcnclrallonJ In lilt followlnr Clrt Dl~t :'$1 

lnuratdlau Bulldlnr 11oor 1:1.·111 
Cultal Ca•plu Well Wall On Et.·IH 
Cont"l Complu Flool'l Z:L· I ll An4 IU 

Upon compltllon or calllt ltutallatlon, l~tu pentlrtllona slla ll lit :uul..: 1o 111e 
equlvaltnl Clrt nllnr of lh rup<rcllve tiro oarr lcn. 

It em J.C, 

f ire proltcte< calllt :rays IIIII nt..S 10 bt optn..S 10 accom madau ca~: e lnalall allon 
a/lall bt rttulf4 to the rtqvlr..S (Ire rallnr of lilt rttptetlu tny1-

.. 
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Florida 
Power 
c.,..-

ANALYSIS I CALCVLA TION 
CtyJul "iY"tr Unit J 

SHUT _t_OI' ...L. 

ICAit TIT•IO•OW•U I ..,~ ...... " ...... . 
ASV·I/204 POWIJliiPAitATIOII 

ATrACHJil!HT TO MODI11CAT10K IAUTY IYALUATION 

1. ASV·5 anc: ASV·%04 are l!lotor O;Mta!td u Ju1 1\nlnr 14cnllcaJ (unctlont ot 

tv;l91ylnr Slt&Cl lo lilt ~~~lnt C:rlvcn Emcrrcr.cy 1tt4•11tr Pum;~ (!:1P•2). 

Since E"·t b tilt !S •r cllaMtl pump, AIY· J atw: 204 wen t lrcltlcally 

~M«CitC: In pa~alltl 10 a cocru::on 250/121 VDC EJ "II" cllatllltl ~wtr and 

control source. Tllla mCI(,~!clllon clcctrlully u~aralu .O.SY·l04 rrorn ASV• 

S and repowers AIV•204 !rom UO/I:S VDC t:S •,o.• cllaMtl power. Alao, 
u;~arllt ~tllrol room e11~:roll an4 u;>tttlt •,o.• cl\aMtl r:r1c lnttrloeu are 

~lr.r prcv14tc: !or ASV·%0~. Automatic control lo(!c or ASV·:04 hu 1101 

cllanft4. Tllere!ort, 1111 ;;:oDaDIIhy or an ocn:taacc or lilt ~"''~cnctt or 

an acc l4tnl or oalrunct lc~ or cc;ul,1mtnl lmpottaM to aafc:y u ;trnlousty 

nalu&lt4 In lilt PSAR Is not lncrn1etd alncr :lie tor te of au:oma\ lcally 

opcnlnr ASV•%04 wllcnc<t: Ill« EFIC Syucm u lt. for t ll'ltf1tncy (ct4waltr 
1\.u not ~en allcrfll, T't.t n llalllllty or trP· % ~.&J actual!)' oun lncttut4 

~atat whlllllb modlrtcat loo t llllct •,o. • or •r train power will control &M 

•rate ont of !lit alum lnltl Yalvu to t:FP•l u oppolt4 lo 110111 valus 
belnr•r train ~w11rfll. 1SAR Scctlo111 7.2.4, &.2.%.• anc IO.t.t.• lion bun 

2. 

, •• ••• t'd. " 

The alcctrlc:al at;~tratl on of AS\'•204 from ASV·S cou r.ot lr.:pac: U:e (ct lrn 

Cunet lon of clllltr Y&IYt to IU1'PIY 11110 to lllc EPP•% lvtOine. Power an4 

control for ASV•S Ia not atrcclt4 by 11111 modltlratlon an4 ASY·S relahu lis 

automatic control locic, rccnou aaanual control. loc:al ll&tu~ll eoatrol tlld 

reaaole siiVtdown IJolallon and controL. ASY•:04 Ia Dtlnr power" from lilt 

~uncl&lll power cllaMel, alld .. 111 bt provl4cd wltll Ill owll rtmolt III&IIVal 

control an4 wltll separalt t11C lnttrlock& Cor automa:lc operation. Tilt type 

of re111oU CD&IIval cootrol tt.4 autealtiiC oporsllon of ASV·l04 Ia 11'\t • .,,,. tt 

Cor ASY·S. Tl\erdora. Du.O en lilt aC>o•t, 1111 po .. lo llliJ (or an acc Wont •• 

malCuncllon of • c:lrterelll t~ 111&11 any prnlc~<nlr cnlu~ lt4 In ll:t FSA R II 

not Cl' .. \14. UAR Soetlor.t 1.2.4, 1.2.2.1, anciiO.t.l.lllave Dttn t1Yltwo4. 

• 
•t 

CR3~111 
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MAlTIT-lHHl - ocroru n, mr 

3. T!lb modlfl~atlon 91\Uiea Ult turblnt l!rlvtn lmt,...nCIJ r..c~wattr Pump 
(wbl~b Ia the •r eb&Mtl pump) to be operslloll&l ""' If a h Uun etlollld 
oeeur 011 lht T cl\aMtl power l)'lltal for wlllcb lllul.dowa opentloll wovld 
be via tilt "A" ~1\aMtl l)'lltau. WIUit~l.J upablllly1 lilt tur~lnt c:iun EPW 
pump b able to O,.ttlt all4 a.blt't lftt IPW ~lrtatnll wl:!l lllo "A" 
e'I&I!Atl aotw dtiYell IFW pu•l'o T!lll • Ill 1'941111 lat ele~rlcaJ loa4 on 011 
• A • cl\aMtl C:lncl 1111tnlor for t111 noll(lllorl of ae a act nil•• rei11CI4onl 
• lib a Joq-of-ofhll.-pown- and fallvrt of lilt T CMIII\tl power aratem. 
Conaoqvt lllly, wllll uu. mOiflflcatlon :t.• murln or wely, u dtf!.-..c~ In 1111 
baJia for lA)' Teclllllcal Spocl/lcatloe~, l.J :.ol tKUCK. It II tclulll)' tllllanc.cl 
btcauu ot tilt lnc:reue4 avaUab lllt)' of tilt turolnt drlun t:~ercenCIJ 
"••4-•'•• e.,,...,. T.,...,..,., ... , ~,,,.. ,11\" S•eUon.a l / 4.1.1 an4 3, ~.1.1 have 
Ntll nvlcw..S. 

.•. , .. . .. 
't-' "' k 7 

• • I 
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Florida 
Power , __ ANALYSIS I CALCULATION 

Crystal River Unit 3 

· . 
ASV-5/204 POW!llt.PA.UTION 

Sl\ .. 1 _2 _ of -L 

ATl'ACBJC!llT TO MODr:rtCA'nON SAl'T1'Y EVA.LlJATION 

1. ASV·S and ASV-204 en motor operated valvu havinc Identical function~ of 111pplylnc num to tile turbine driven lmertUJOJ Feedwater Pllmp C!FP-2). Slooe !FP-2 b the ES "B" cMnn•l pump, ASV-5 and 204 wen electrically coi!Mcted In p&r&llal to a c:ommoa 250/ 125 VDC !S "B" c:h&Mal power and coutrol aoun:e. Tbb modltlc:etlon electrlc:ally acpenta A.SV•204 from A.SV·S and repowtl'l A.SV-204 from 250/125 VOC !S "A" c:bamlel power. Al.a, aepcaU oom:rol room OODtroll and aepente "A" ehanDtl me lnter!Doa en belq ~ed frn A.SV•204. Automatic control IOJ1c of ASV-204 has not ~ Tbtnfore. the prob&J)Wty or an occutftnce rr the c:oDMqUenc:a ot an ac:c:ldeat or malfllMt.l011 of equipment Important to Alet)' u pnvioualy eveluatad In the l'SA1 Is 110t lncruHd stnce the locic of automatically opealnc ASV-204 wbeaner the UJC Sptem celll for tllllfltnay Ceedwater bu not been alttt.cl. Tbt rtllabUit)' ot El'P-2 hu actually I!Holncruud becallll with t.bla modlllcatloa either •A• or "B" tn1n power will coatral &lid operate 111M ot the ateam lalet YalYa to U'P-2 u opp c red to botb Yalvu bt!Dc 'B" t:ralll powared. PSAJ!. Sections 7.2.4, 1.2.2.1 and 10.5.3 !1.'11 been rnlewed. 

2. Tbe electrlcel .. pu.tton of ASV-204 from ASV-5 doa not Impact the dulp function oC e lthu Yalve to .uppl)' ltlllll to t.be U'P-2 t\lrblnL Power and coatrol Cor ASV- 5 b not affected by this 111odlflcatlon and ASV· S retelr11 lu automatic control lolic:. remote manual control, localiiWIIIal control and re111ote IJwt4oWll bol&tlon and control- ASV-204 b belnr powered from the redund.ult power clw:ntl, and wW be prorlded with IU own remote and local lll&llua1 coatnll &lid with .. puate El'lC lntuloca lor automatic: opentloD. Tbe t)'PI or m•m••l coauol &lid auto111atlc: opcntloa oC ASV-204 Is the a&ille u Cor ASV·S. Tbercfort, bued on the above, tilt poulbUit)' for an accident or malfunction oC a dllfere!lt type than lll'f prevlolllly naluated Ia the l'SAR II not ern ted. FSAR S.otloaa T.1.,, 1.2.2.11, and 10.1.3 have b .. n reviewed. 

3. Tbll mo4l!lc:atloa tll&bla tba twblae c1tlvao lCDttt'IIICJ faedwatar Pump (whlc:ll b the 'B" c:hannal pump) to be OS*Stlcnlal eftll ll a CalluN IIIOul4 oocr oa Ule "B" CIII&Aael power .yl'tam for whlc:b lllatdowa opel"'tloa would be via the 'A" channel l)"'ttau.. With thll ~Wry, t.ba lllrtli.ot c1tj.Yen I7W pu111p Is able to qperate and abut Ule.U!f AqUlrt111eJJtl with the 'A• c:bana•l motor drlYeA U1f ~ 'tb1a wiU Ndvc:e t.bl tlectr!caliD&d on t.ba •A,• c:h• m•• dlael f'l'lltl"'tor for tht condttlon of an !S actuation' colnc:ldtnt with a '-"of-otfllte-powar and falluN of tile '11" ctl!•nnel power .,..teaw Con~equenUy, with this 111ocllltcatlon the marcfn oC a&Ctty, u dtOnad In the bub tor any Ttc:hnlc&l Speoltlcatlon, b not reduotd. It b actually enhanced btcau .. oC lht l11c:reued evall.atiDity ot the tll:rblnt driven lmercenc:y Fudwattt Pump. Technical Specltlc:ttlon SectioN 1".1.1 and ,/4.1.1 have b .. n reviewed. 

. .,. 
CR300~ 
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ENGINEERING INSTRUCTIONS 

Crystal River Unit 3 

·. 

.,_ 1 01 16 

A. st:JIW.IX ftlMCTtOIW, DESCJXmON: 

thia IIOdJ.tic&eiou IIAI. 17·10·09·0U c:.,..,.ru ~upora.ry ao<litlc:acton 
IIAI. T81 ·10·09·0l iDeo a pon&Doent U..t.alla ciOD. 

Tasporary IIAI. TI7·10·0P·Ol vu inac.&l.h<l I..D lafu.l 6. Tho <Iu ten f =c: t ion 
that h CO be aa.cla pOI:II&DaDC by th1.a IIAJ. U C:O &la\11'0 that c::ba t:lll'bi.IY 
d.rtvon ••erloD.Cy f .. <Svac:er P'8p (07·2) vill be operable 1D c:b o ovonc of a 
failuro of the ~orad Safe~<! •a• 250/USV I)C ayacu c:oiDc:l<laDt vtth , 
l ou·of •ottdc:e power &!14 &A eDa;lneoro<l a&ta~4 &oeQ.I&tloD. lhl4er thU 
ac:oaarlo, l:n•2 vUl bo reH•4 upoD ca alt.uo c::ba -rp~ fuclltac:er l oa4 -vith tho 110c:u UlYR ~,...,. f...,_car pu.p (l:n·l) 1JI or.S.r c:o <lac:rauo 
c:he llocmc&l load du,.... ftl -rpDCY dJ.oul JOoerac:or IDO· lA. To uav.ra 
c:hi.a capability, the u.por.uy 11041t1cac:1oD ruovl4 tho 250/lHV DC 
<11acrib~o~tion ao~.~rco !ti.Jioeore4 SafoJI.IUd •a• p.,...r froa .UV-204 &n4 
rapovon4 tho nl .. froa 2$0/U.SV I)C ED& I..Mancl SafeJI.IUcl "A" clhc:rtb~o~t1on 
aourc:a . thia t.u.ol .. ct aeparad~ ASV·S &!14 ASV·204 p.,...r &n4 control 
c1r=1cry (which vera vincl 1D pa.r&llel ) &n4 prcrricl1t~~ a aapa.rau adn 
control board C:ODaol avic:c:h, l oc:&l p~.~abbl.lttona. 1ncUcator UJhta. and me 
ac:CI.Iatlon aiptal to ASV·204. 

'fh11 a ooHtJ.catlon reqW.ru chat &OM a1nor plant c:h&na .. bo t.ple .. ntocl 
baforo c:ho T•IIAI. c:on be cloe\m&tltecl 11 & pot11&AoDt Wc:&llation. Tho 
c:h&nJoa t.nvolvo tb& r&•laball~ of olec:trlc.&l. oqulpeent .S.Vic:oa in tho 
roar of c:ho PSA/UIC u c:t1on of tha aain concrol bo&rcl and oux1Uary nlay 
rac:lt c:abt.nac UJA. tho <lav1co label 4uipt10D vu IIOt per onJI..Merltll 
t.a&aina c:cmvontion and van uaipcl o label pref1lt "UU" llbic:b corroapon.clad 
to aoon "Tosporary llo41f1co t i on Ic:u 11.-.r• . Tho ort11n.ac.ora of c:ho T·~ 
<ltd Dot acq~o~tn c:bo appropriate oqu.lpeeDt ten t.&l .S.a1rnatton. Thoro! ora. 
cho f ollovin1 o l oc:rrtca l .S.Yicoa noacl co be rol~allad 11 follova: 

a ) Tho volvo poa1tton &Ut\1.& 1Dd.ic:at1na li&hca f or A$11·204 labolhd •• 
·na • , •na• and •no• no eel co be rolaballocl u tu• 111mb ora •1111• . 
• IIQ• and •II!)• . . ! " 

b) The c:hrao poattioD Cl Cl29400S203l aol oc:tor svti«:b fl.ll'n1ahocl on the 
PSA/ETIC bo~~.eh boorcl of c:bo Ka a lona v1th cho above 1ndicat1t~~ l1Jhta 
vu label lad aa board cl.. vtca it .. "lll4" and n11<1a to bo ralabollod aa · aHc. · . 

c:) ln o1.1Xil1ary relay rack IIJA rolay 4ovtcoa laboll od aa •JHA• ond -rKJ• 
noo<!a ~o bo r olaballocl aa clov1c:o teo .. •oa• &Dd •o.• roapoc:ttvely . 

d ) Tllta aocl1t1c:at1on aopuot aa tho olara c:trCI.lita tor cbo v&lvoa . As\ 
a l ara •atoaa aupply not C:Qacly" vtl l elora tf tho valvo 1a c:loao d or 
valvo control povar 1a loat . 
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HAR 87-10·09-0IA 

ENGINEERING INSTRUCTIONS 
CONTINUATION SHEET 

Crys~J River Unit 3 

A. SUMMARY FVHCT!OHAL QESCBIPTIOH: (Co~t'd) 

- 2 .. 16 

In t he engineering Instruction section for I-MAR 87-lo-og.QI under 
Instal l ation Instructions, It wu tnstructttl that a nuabtr of conduit 
r outings bt deleted and rl80vtd fr~ In-plant service. Tilts a~y not have 
bun acco=pllshtd and poulbly still rtu ln In-place. To convert tht T-IWI· 
Into a permanent Installation, tht below ll sttd conduit routings uy nted . 
to be removed ( If not ready dona so) fro• the plant . Tilt conduit routings 
art: 

ASK! • 1-1/2 ' 
ASE27 • I ' 
ASE28 - 3/4 ' 
ASEJO • 1·1/2' 
ASFJI • I' 

B. AnACHHEHTS : 

I. Design Dat a Shttts (2 Sheets with 3 Page Att1c~nt) 
2 . Des i gn Input Record 111 Shttts with EDG Loading Justificat ion Sht . ) 3. Verification Report I Shttt) 
4 . flrt Protection Aevltv (with 2 Page Attach.eent) 
5. HELB Atvltw (I Shttt with I Page Attach.etnt) 
6. Kodlf lcatfon Safety Evaluation (2 Sheets) 
1. Beguhtory/Envlronunul Btv l tv (I Shut) 
8. KCS 8111 of Hattrhl Input Record (8 Shttts) 
9. ALABA Analysis/Calc . Fo,.. (1 Shut) 
10. Envlron.tntal Qualification Applicability Review (I Shatt) 
I I. HeJJO, J. A. lese to A. l11achow, July 12, 1991 (I Shut) 
12. C/C, Inc . lnttrla Dr&M ings (All Revision lo,l,ucM•• "'"'"') ~~~~~'1. 

CS 1·95-C, Shut 1(-.nt ur. I. K1 211-008 AS-01 ab 
CS I -95-4, Sht_ft 2(.~ ut.l.....,. 211·008 AS-06 ,,, ;.L 
CSI-95-48 d'!J~ al,~f·~ 21l·Ot6 EF-01 
CS!-95-287 ..;-1 .... ,.. C"S> 211-026 EF-12 
201-172 . . 11.1•.. 212·008 ASEI 
208-008 AS ·Oil~ .....,,.. ~~> -'*"'" 212·008 4S£3 
208·008 AS-07 (!!- ·•!'- ·· · 212·004 AS£4 
208-026 Ef·OI 212·008 ASf4 
208·026 Ef-12 212·008 ASKI 
208-026 Ef-15 .......laJ•~Iot.\ 212·008 ASK2 
..308'·008 AS·OJ8~W~N.~J:P: L.~~ ~ 212· 008 ASU 209"-00S AS -06 ~ ,..,,.., ,..,,..~~ ~" 212·008 ASKC 
209-0S• · SS· OI "- '"11•~ •IILn~) •\•• ~. Zll-026 EFC Z 
209·106 SH. I ' \:,212·026 EfC5 
209·136 SH. ll~ fLU\4\ ~)'•\"r". 212·026 EfU 
209·166 (.1. ,._, .... ~) 212·026 EfKC 
210·120 212·026 EFKS 
210· 123 ZIZ-026 EfHI 
~!~ :!~~~~ ,...Ul ... - •- ••, ol ,\,.I.L~ . 4• m:~~~ ~~ ' !, .. PUfoOH 

CR3 0058M 
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DESIGN INPUT RECORD 

I CryauJ River Untl 3 
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·~~------ov_-_o~----------~CJ ___ ~------~---"-----· CJ ___ ~ __ ._ .. ___ CJ ___ ~_-_N __ ~ 
I 

I 
I 
I 
I 
• 

I 
I 
I 
I 

I 

1. tba tu:Decin of tht. aocUtlc.acion u co ccmvan UllpOl'U')' 

ao<Siticac.ion T· tl&r 11·10-09·01 co a patu~Moc i n.u.llaclon wblcb a-.::raa 
chAt l:ho c:udlice <Sdvan aaeraancy fudvacu pu:a-p (UV-2) vill reaain 
operable in l:ho onnc of a tailura of !aar&ancy SalaJUUcl • J • 250/125 Vole 
DC 8)'1CU coinci claot vil:h lou·of·offalto•pover and an En&inlarecl 
S&taauar<S ac eu&c.in. Uccllr l:hia acaoario, ... r,occy taaclwacar puap l1P·2 
vill be nliacl upon co abuo l:ha ... raancy fuclwacer nov reqllir ... nu vtl:h 
l:ha .. cor clrinn ... r&•ACY puap CU?•l ) in or<Sar to clacnau l:ha elactric&l 
load clouncl ot1 DII:'IUIC)' cUual &•nancor IDG·l.t. . I n orclar to uau.ro !:hac 
En·2 h opere_~l• tu tba above cotwU.don, ch1.a aocU!1cac1on clocuaanu 1:ha 
fiiiOVal of tba UO/lUV DC [n&l..o .. n cl htaauar<S •a• paver froa ASV-204 and 
npovon 1:ha ...u.,. nco tba 250/l.:tjV DC ~ar•cl Sataauar<S "A" 
clht dbvdoo ayaua. ThU 1trrolna cha u paracion of ASV·5 and ASV·204 
povar &Del coocrol clrclliu wb.ic:b von vine! lD parallel ; l:horoby , prov1cl1n& 
ro<Sun<l&Dt au.a a.daiuion co E11'·2 tor 1ncru .aa u UabiHcy. Tho phyalcal 
virina uparacion ....S c lrcW.c raro,;Una vera accoapl b hocl W\4ar u'"l'orary 
KAa T17-10-09· 01 Vbich alao proviclacl for cha aclcUci on of a control avicch 
on cha aalo concrol. local control acacloo, p..abb,;ccona, incl1cac1na liahca 
and me: ' /\ aceu&dn al~ co ASV-204 . 

Thh aocl1tication n q..tru chat ao.. ainor plane chaQau nucl to ba 
111plo .. ntacl baton tha T·ISAI. can ba clocuaaocacl u a panunaoc lnacaUacion. 
tbau acl.dtdonal chaQau au u tollova : 

a . E:loccrical cla-vicu &cl.dacl by cho T·KAA voro laballacl vll:h only a 
nu::abarina ayacaa I..Dacucl of a proper aquipaaoc tal &Uilfl'lanc 
<Saai~cion. '!be icu ua clu1~n~c1on tor tho chr .. poolcion ulaccor 
•vlccb &Del i u potidon ae&eu& 11Jbu n .. <So co ba ro·labollecl troa 
•no chr,; DIA" c.o ru<S u •110. thrl& IK4". Alia, cvo Clark cype relay• 
1nacallocl in a..x.ili&%')' relay ' rack cabinet WA lwY• bun c.aue<S vich 
cho ta~~porary clodp>ation "nil." &Del ·no· ancl ahoulcl be ra l&balhcl u 
• oa• a.ad "Do!." raiOJioccivaly. , 

' 
b . In acl.d1cion , the caaporary aodifieacion aaparatocl pavor an<S control 

c1rc,;ica b,;t cUcl aot provicla for aoparation of al.&no circuitry becvun 
aafeauard ch&Dn.ah. Tbu aoditicatton i ncorporate• clod an c:han&u co 
raro~;co a.cl nvira al. no circ~;iu for ASV·S an<S ASV·204. Alan 
( lOOAL) •scou S,;pply Hoc a. .. dy• La blin1 ro ta.inecl tor ASV-5 and a nov 
a l ara (152LAL) •scaaa Supply Hot a.ady" 11 boin1 aclclod tor AIV· 20• . 
The lo1tc t or chaae &Laraa ia al1o b•tna chan&• co " lo1o of pavor· 84 
"valve not open• , To acco•pl1ah thia. T·KAA relay "nil." 11 bdna 
SPAALD an<S an ubtin& USVOC (non•t illl clohy) re l ay l..n UJA u bdn& 
vl racl into ASV·204 central circ~;1cry . Slnca cho ASV·' alara relay ia 
120 VAC , S oouncl <Salay, 1: vUl be aclj~&~ucl to cha ainl.aa 
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delay (apprn.ia.naly 0.2 .. c~). The 4Uferancu in tiM rabya 1.a 
ot>ly a udliutiou of ax.i.a~ r daya &lid CAt a divuai!Lcatioa dadJD 
ra~-at. 

c . nu. po~t 11041f1ut1oa &lao ~ana alar~~ clrc:u.iu tiMe vero 
aft octad by 11041tic&t1cn ISAI. lf·Olo·U·02 aD4 ILU. lf·Olo ·U·Ol. lb& . 
&l.&rll c:lrc:u.ita kina ~and provided m inurlcc:k 1ntarfaco tor 
•~111 tiM old 1:111 c:haa.ic:&l. Udition .,..tall vbic:h h&a ncv bu n 
al>&lldcaa d . 

Deaip c:han&u tor cbJ.a acclif1cat1oa vill ocev.r at tba !ollovln& plant 
coapcu.nu: 

b) a t both ul"ILin&l. boxaa AS·l &lid AS·9 

c:) bobincl tho PSA./D'lC .. c:cion of tbo aain c:oatrol board 

d) ia aiDI.il1.uy relay rack cal>iaata: U·3A, U • ,Jl, U·PSA 

o) in ovonu n c:orcl&r c:ab intt ' 

f ) a t tba aocond&ry cyclo aaaplin& analyzer penal SSCP•l 

&) a t tbo 410V vaur troaca.ut 110tor control cmtor 31, un.l.t 61 

h) a t tba 4UOV avitc:h&oa.r • n&iaaond aafoJU&rd bw lA, 0..1 t SO. 

2. Tho porfol"S&IIeo roqu.ir&M1>ta vill roaa.in unc:han&&cl for ASV·20lo. Tho IUO 
holda 1:r10a f or tbo capac:icy and ratin& nqu.ir0110nta !or tbo valve. The 
v&lvo 1a r oqu.lrod to opon ou an InC "A" actuation lipl. Thh paral.ta 
the 1ta.rc of •t•• tv.rbiaa cl.rinn ... raency te,4cbt&tar P\18P (0'1'·2) co , 
aceount f or tba plant contLaurati on chAD&• accoapliabad by the t .. 1pora.ry 
aocl.ltieation to luun tba oloctric&l daaancl on tho .,.. oll&raoncy cliuel 
aonora tor EI)C·lA. ~ 

l . Coda, S~da, bsv-l&t.ozy bqu.ir~u &lid otbor ~u: 

o) l£E£ 32l·lf74, Qual~ Claao lt tqvipaant for ll~loor Povor 
Conoracin, ltotiona • .. 

b) IE.££ 344·1975, h1nic Q\>&lif1c.n1on of Claaa U tqu.ipaont tor ll..cloar 
Povor Coneratina Stat lana. 

c) lEU 383·1974, Typo Toat of Claaa U Uoctric: Cal>lu , Flo lei Splic:u 
ancl Conn.ctiona for lt1Khar caneracina Seat1ona. 
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cry.taJ "lver Unit 3 

d) Co.S. of fa.S.r&l. b.,W.ciona l<I<:JUO, Appendix R.. 

11.-lolll 

•> nc C&lc:ulacion&l.Doeuaant llo. ! · 17·0001, bvi.aion 0 , citlo4 "Addition 
of ASV • 204 to DPDP • lA • . 

f) Fl'C Calculational Docu:.enc No. !·17-0002, Loviaion 0, Utle4 "ASV·5 
and ASV·204 p...,.r S.puacion QuaUfieacion LoYiev• . 

I) nc C&lc:ulacion&l. DoCUII&DC llo. £·17·0004, llavUion 1, cich4 
•J&ccery 3A ai&o Varificacion•. 

h) Fl'C Calculation DoC\IUnt E·U·OOU, bvia1on l, titled •coanraion of 
TandA&l lox AS·9 to • ConC'Ol Station•. 

1) Van4or Qu.a.l!fication Paekaa• No. arrL·COS0·02, IL&viaion o. ticlod •nc 
(Canar&l. tlocttic) • Local Control Stacion (Puabbucton,llndicacor 
Li&hta), Vol-• 1 &114 2•. 

j) Vendor Qu.alitication P~cltaao llo. VLV-1.200·06, Rovhion 0, 'ciclo4 
"Liaitorque Modal SKI Clua H". 

It) Von4or Q.w.litication Paclcaao llo. CAJIL·LDI0·05, loviaion 0, titled 
"llarito FR./7l Control Cable". 

l) Vendor Qu.alitication Pack&&• llo. CAJIL·KOB0-06, loviaion 0. deled 
"ltarito HlX/Fl Paver Cable•. 

•> Vendor Qu.alitic:acion Pacltaao No. CXrt.·ll431·03, llaviaion 0, citloc! 
"Nuebara l2$VDC Motor SC&Rar", Vol1111u 1 thru 3 . 

n) Van4or Qu.alif1eation Paclca&o No . CNTL·1143l·Ol, R.oviaion 0, cidod 
"lluebana 125VDC Conrrol Stati<>n", Vol\lllu l thru 3. 

4. Valvo ASV·204 u required to be poverod fro• a £n&ineoroc! Satoauazc! "A" 
power 41attibuclon aour4:e . Tho 250V DC pover tOr tho vun ia provi.S.c! 
froa dhttibucion panel DPDP·IA, ru..o 17. tbo USV DC control povar for 
a&nipulacinl ebo val,. u proYi.S.d fro• cho aaaa 4h~bucion p~l ~fad 
fro11 Fuao 1~ . 

5. thU ao41t1cation 4ou not al.tar tho .S.a1p~ .. 41~1uc1ona accomplubod 
UZI4ar tho tupor~ ...Utication T·KAI 17·10-09·01. tho .S.dlfl oUn&o 
U&&r41n& tho uba1c inca,ricy ot ella c:ircu!cy chula•• voro ovaluau4 
unc!or eba .. T·KA.Il. 

I 6. V~lvo ASV· 204 u i.S.nd.f1o4 pel" aas aa an uaonc:1al coa~pon.nc chac h 
raquiro4 co auppcrc •al• •=c.dovn. thh -41ticae1on cunau eho povor an4 
conrrol 41stribucion aouroo roquizaaentt for tho valvo'a .. cor oporacor 

I (ASV-204-KO). thb .. 41t1cat1on dou Me chu!Jo cho Co.S. Key 
Clau 1ticat1ona . tho coapoaent iJ nill l"oqu!rod co ... c lOCruO. 49 

~~~~-~------------------------~~~----------------~~Mn~~~-~~~~~~~~==~a.~o:,:;;.-..~-~ 
I CR3005889 
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Crystal RJver Unlt 3 .._,.11 ---KAI 17-10-09-0lA 

7. 

criuri&. CIDP 11'0. flOWOl 4aud 01/23/91 w b .. u b~cl to cornet tho 
cb•nn•l d&&1Jn&t1on toea •a• to "A' for tha aator at&r:er !or the aotor 
operator. Tb.1.a CIDP abo u:p4acu tha docU8tllt c.rou ratenace liatl.na vith 
a441c1oual duip clnviJII 1llfocaat1on. later to Cl·l llalk4ovn Pack&&• 
No. 0042 4aucl 10/06/19 paau 1 thr\1 .52. 

tbo 4odp ao41t1cat1on ioople1M11cod IIZ\der cho T·KAI and thh poraanent 
ao41!1cadou occur 1D tha concro1 coorphx on bui141n& olovatl.oua 101 •. 
124'. 134'. and 1U'. Sp.cl.tl.c&lly 1D tha uau of the ll&1n couc:rol r-. 
CIDt! rooaa, me a.oo. I, tho cable uparat1Da rooa and tho 4UOV Svitchaoar 
looa A. tbue floor olevadoua (or a r ou) are clauitlod •• a11d 
onvl.roNI&DW arau and tho orrvironaontal coDclidoua o><pectod ar o 1l.ltod on 
tho onvl.ro'IIMnt&l zone abuu u !ollova : 

a ) Z..no ll, 1..,. 4; datad lf90 titled •n.,. 145 - Control Coaplox, 
Conc:rol lo011' . 

b) Zone 4), bv. l; dated 1/90 tl.tlod 'Oov. 95' ~end 101' • Control 
Co!rplox' . 

c) Zona .51. ltv. l: 4atod 8/90 tided "!1ov. 124' ~end ll4' • Control 
Co!rplox' . 

Kodl.!l.cation cb&nJaa baY. occurred 1D tb& araaa of elevation 95' aDd 119' 
of tho Intorwed.iato 114&. tbo 4adcn cban&u occurred l.n tho vicinity o! 
tho ltoa:a curbi.Do driven -raoncy !oodvacor P"'"l' Ul'·2. Pover and control 
calllos h&d co bo routad !r:oa ebb &roo i.Dco tho control cot~plox by 
uc l.l 1: a t1 on of tho p l.alc' a u1.& ti.D& calllo cr ay .,.. cu. lo cb floor 
olovat1oua of tho ' lnto~d.iato 114&. aro lhtad u ' l!.arab ' tnvir:..-.nt&l 
anu and tbol.r: oxpocco4 onvir:o'IIMnW cond1t1oua aro ll.aud on 
onviro1111onc.a1 zona aboou u follova : 

&) 

b) 

Zono 14, l.av . 5; dated lf90 tl.tlod 'Oov. 95' • lntoraodiato llda. 
Eaeraoncy Food>tatar: ru.p a-•. . 

Zone 19. 4; dated 1/90 titled "!1ov. 95' 
Area• . 

• 
lncor~~odlato lllda . IIVAC 

• 

c) Zone 20. l.av. lo; daco4 1/90 titlod 'Oov. "' • lntorao41ato llda. 
Kiacoll&llooua tquipaout AJ:oa'. 

d) Zona''· I.e• . 5; d&tod l /90 t1t1od 'll ov. 119' • lntoraedlato lld& . 
Pen~l\&1 Ka~ AJ:oa• . 

lotoronco Envl.rot~~~ont&l and Sohaic Quall.tieation Proaru Kanua1, lev. 5 
d&tod Auauac, 1990 !or datoraiMt1on of zono l.nforaation . 

I • , 

11~,~-------------------------------:_:_~-----------------.Nm;n" ... ~-~~~-.. ~.o::;~o.~;:~;o .. ~ .. 
CR3005870 
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DESIGN INPUT RECORD 
CONTINUATION SHEET 

Crystal Rtvw Unit 3 ..... s.,u --• KAJ. 17·10·09·01.1. 

tho follovi.zl& VoDdor QuaU.ficaciw rackaa• laporu b&,. b .. n u;p4&ced co 
1Acorporace doe d&&ip chQau 1n1Uaced b7 doe cupor&l')' 110dit1cat1on: 

a) VQP am.·II4U·Ol, le¥1a1on 0, titled •lfutb.tra USV DC Conrrol 
Sution• , Vol-..• 1 tbzu :S • . 

b) VQP CNtL·II431·03, &..,id011 0, tided "lfuthona WV DC Kotor St:ation•, 
Volua.• 1 chrl& 3. 

<:) VQP VLV·L200·0,, &a...Uion 0, titled "Uaitorq ... Ko4.e1 Sl!l Cl.ua H' , 

d) VQP C.UL·It010·05, ll.e'ridot1 0, tidad "ltodce n,rn Concrol Cable". 

o ) IIQP CA.IL·ItOIO·O,, a-talon 0, titled "ltorito ll'tX/R Power Cable". 

f) VQP Cllm.·COI0·02, Jl.e'riai011 0, nc (C....ral Elocc:rtc) • l.oc&l Coucrol 
St:adotl (PI&&bbl&~n41cator UJbta) " , Vol ... a 1 and 2 . 

I . the dedp1 aocU.fie&tion 1nurf&Ud vith V&riOI&.I plant C02pODODU and 
cabioota . lntarfaco occurred a c doe !ollovina loca t101UI : 

a) Tho PSA/EllC bond! board aoction of tho aaJ.n control boar4 vu chQaod 
to add a at c:&2940 nlecCOT avitch c.o porait tha pl&llt operator to 
taka r .... c:e 1!4D!•al control of ASV·204 . the bench board bad to be 
ro.,.,rlc.d c.o ace 4ace do& avitcb on doe u:ppor half of tho OV .,. • 
.:b&Dna 1 flovpa th. 

b) lVo tiaa delay ralaya van added 1n ralay c&bioat lA to piel<·u:p tho 
EfiC I CCI&&UOD d~J'&l for alaaJ.Q& tho opoT~( o ( '•1 A!; ·2"· · 

c) Tarainal lox AS·9 vaa ao41!1od to baco .. o local control ltatioo for 

d) 

•> 

A.S'/ ·104 . ·· 

Tbo <:otltro1 and ,....,.r 1our.:aa u •ol,.. ASV,:204 ~1th vore .:-ru.y 
abarad vith ASV·S vera a•paratod and u~1pd co .., olaccr1eal 
nfaauard ebmne1 "A" DC pcnrar diac:rtbucion aourco . Tba DC pover 1a 
fad froe Diacribut1on Paoa1 DPDP·IA. ... 

Tba 120VAC povor avpply to doe aocor atanor apoco boacor vaa 
dbccM&ccod &lid tba ocCI&&l vol'l< vaa occo~~pliabad und&r Kod1f1cot1on 
KAJ. 17·03·13·02, PCI'I 39 and 42 , 

the incorlocl< ahnu vbicb 1nt:erfocu vicb tho 0V cbaaicd oddicioa 
l"'8P hAd l>oon wpar&d and Cbe cb..S.cal &dd1c1oa pwrp ln·l hu booa 
rooUanod co ace aorphollna tr&lllfor pwrp . lbh roaU..-.nc of pwrp 
ducy vaa dono und&r aod1t1cac1cm KA.& U·04·U·02 and KAJ. 19·04·U·Ol. 

·~--------~· -~-~ .. ----~~~~~~ , , .. IWtJ, ~- ...... _,. .._... _ .. 

I CR3005e71 



···-----------------, 
•• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

9. 

14 . 

15 . 

Florida 
POW1Ir --

17 · 10·09·01A 

DESIGN INPUT RECORD 
CONTINUATION SHEET 

ery.taJ Rtwr Unit 3 
-'., 11 

tba povn aD4 eontrol e&blu .,.u ~hd !rot1 aaht)' nlaud cable 
l.nvoncory ll&int&inod ac Cl.·l Ilea acorn . tbe C.ner&l Elec.:r1c control 
avicebu uleccod for l.Dacolloc1oc vichl.n loe&l control acoc1on (.U·9) are 
qualified tor the b&cah environaonc and docuaencad in VQP 
loport am..-COI0·01. A C:onaral llec:trl.c: c:braa podc1on ~&hccor avicc:h 
t)'ll• Cl19t.OVS103! vu u .. d toe cho l.Dau.ll&c1on on cho control board PSA 
~&oeion . 11141ootiq l.tulpa \IO&cl tor valve ASV· 104 podcioo ICOC\10 vero 
l.Dacoll..S u !nob c..J.ico udal SUO ~&rlu t)'ll•. Joal)'li-Clarlc UO VAC 
ciae cia loy rolaya Mclal t)'liO 73ll·Pia' , vero \lOad ond loca ted 1n awc..111ary 
relay e&bl.Dac ll.lA by c.ba T·II.U. . OM o! w oe roloya 1a be1n& SPAUD &Del 
OD u.Ucill& SPAU Cl&rlc US VDC relay, aoclal 401·4, 11 ba1nc uc1Uud 1n 
c.ba .am c: irc:ui c. 

tba elactric:ol •~c:a of power f or .t.SV-204 .oCA>r operaCA>r oncS control 
cirC\Iiay 11 8\IPPli&d froa the ••• raasn .. rocl Saf&J\IUd d1acrt buc1on b\10 . 
tba MCA>r oporeCA>r power 11 250VDC &Del fad frot1 d1ecr1butlon p&llel DPDP· IA, 
1\10& fl7 . tbo c:oo tral povor 11 USVDC &lid olio fed !rot~ llicr1but1on 
panal DPDP·h., ru .. 11.5. n.a Mtor aurur .-paca hoacar fo r A.SV·294 wu 
aupplhd frot1 a l20VAC cliltrlbucion panll ACDr· 54 , lruJcar f4 ; bovavu, 
11041!1oocioll JIAl 17•03·U·01, Pal'• 3t and 42 411connacud tho pover tudor 
u tho apaoa boat:er. 

F?C Doc~nc llo. 1·17-0001, lov, 0, tithd •Acld1c1on of AS\1·104 to 
DPDP·IA•, eval\l&tocl c.ba cladp eapa.c:1cy of tha c111tr1buc1on p.,..l co a.c:upc 
..sdic1on 'tOle&a• l oacUna &Dd clacer.J.ne 1t Ch1a &4decl load 11 v1ch1n tho 
cladp .. r1ill of cbo cliltrib\ltion p&ZMl. .U.o, &%10char calculation vu 
u coblubad CA> clacar.a.l.a. that c.ba ad41c1oaal voltaa• load dou not au u d 
cbo dodp capacity of DC l&t:t:ary )A , tllb clacamiDaUoa 11 n cnclad La 
1lC Docuaoat llo. 1·17·0004, I&Yi.a1on 0, claud 10/20/&7 Ut:hd • a.ccary lA 
Sua Vorllieat:~.oc• . l<!dl &ft&LMadn& calcuhc1ona bon naulca4 ia ohovin& 
Chat cba e.cl4od volt&Ja loa.cla ora vicbin cba cladlft .. r,w o f t:ho DC 
c!Uc::1buc1on .,..caa. 
Tbo phydcol •&1.,. &rT&IlJ-ot& tor .UV·S &lid ASV-204 rllMLo UN:hanaad oncS 
bot:h valY., uoubll.u ora parallel co aacb ..Ocher and pono1t: acua 
aclaiu1on co cba IU .. curlline cldvoa eaarJonc:y t .. dvaur p...., ( tn•2). 
aot:h Valvu ASV•S &lid Al\'•204 aborad COMOn povor ,..aourcu and cont:rol 
clevicu co aot\l&t:a and Ca\IOo Mtion of cbo nlvu . Tbo coaaoaalicy bacwaa n 
the cwo vu uporat:ad omcl car.J.nal boa Al · 9 vu cocrrorud co a local 
concrol aution. In &d41c1on , cbe cont:rol drrl.cu loeocacl on cha lover 
half ot Cha PSA,ImC banda u ccion a.iaic tor w ecua Nrb1na driven ln·2 
vu alcorod CA> allov &U.I.c1on of a aa ~e ct:or avit:t:h for ASV·204 . n.e 
PSA/171C •oaaol. board a1&1o &.rl"&ftll .. f\C fe~ ttoc.h ._.. r a•ncy fee4wacer 
flowpa cba "ar• c:haqod u allov acld.l.Uon of che chru p<>dc1on aol accor 
av1ccb. 

16. Valve ASV ·204 b oparacioaal dur1Jl& all plane aodu aaupc in pla.nt 
l t&rt·u:p &114 abuccl.ovn 8Dcloa lltlere Cha 17tC acC\I&Uon a1..,...U a r e bypund 
co provenc opur1oua ·~ ! f . w au .. curll1ae drhon U ~· A.SV·204 1o 

CR3005872 
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.MAl 17·10·09·01A 

required t.o b. f\Dc~ fn a lou·of·,.wr .-..= co1Kid.rcc vich c !S ~ 
"~l:ioa. awl a ·~ f&U~~n ef dw USVDC a cb....,l 'J' ,_r .yaua., 

17. In die ll&in concrol rooa a wu podtt on 10ltccor avtcch 
~e ct: C12940US203t vich poddou scacu.a liJhu of nc!. crnn and &al>er 
hu b11n ~c! fn n.ee Nm"l a&llipulaciou of v&ln AS\'·204. The 
concrol tUDCclon of tho .. hccor avicch 1a 8\ACh thoc tho concrol avicch 
-...c b. bold 1n dthor tho open or close poddon co penaic v&lvo c:ranl. 
Loc&l concrol scacion A.S·9 hu b11n provic!ec! vich cvo p1Uhburt.on avicehu 
of the .oc!el ~· Cl Cl.l490'!A202C and Cl.l91o0YA20U and three posicion 
a caw. illc!1cac1q liJhu of ehe •c!al ~a 01 Cl.l940UC2l212. Cl.l940UC2l2C2 
and Cl.lt•OOC1W2. 'lba eoncrol clreuic:ry for A.SV·204 lnurbcu vtch tho me "C\I&c.ion dpala ac cha bhy Cabinet WA co prcrrlc!e the ! ollovin& 
ayat ea f~ottona : 

&) A nol'&llly open me "c:u&tiOD COilt.ICC iS vi.ted in p&rallel vich the 
.. ltccor aviceh and the 11U8hlN«bll avi«h conc.acu in die valve' a 
' optn ' cireuic. th1a contact prov1.c!ea die aucoutlc openln& of 
valve ASV·204 upou and me Cb..,.,.l ' A' "CI.I&don dp>&l . 

b > A noraaUy clooed UIC aec:u&Cion contact 1a vi red to sertu vtch die 
.. hct.or avicch and pua~utt.on avicch contact& tn die vuvu 'clou• 
ctreuic. th1a contaec provicl.la an i nterruption co tbo vuvee cloeura 
dpal vban an me Cbo ..... l . .... &CN.adon dpl&l 1a 1n1cJ.aeed to open 
tba valve. 

Awdlluy releya have bun addac! awl lcl.luctfilcS u Ic ... ' tltA' and ' ll!ll' co 
provic!e &lara IC&CIU for ASV·204 . na.e tcaa cl.ldpacJ.otll naed co ba 
cl>a.fti..S .toea choy vue DOC ustpac! • p&l'NZIAUC plant tua 1cl.lnt1f1er . 
tc ... ' 'IKA' and '1XI' naod co bo recaged and relabelled u •oa· and ' DA' . 
the 120 Vt.e ctae c!elay relay •oa• v1ll b. aac1.1 sr.uz. All extnin1 srAU 
12S VDC nlay ""'d 'H' vill be udU.ud for tbb alara e.~uacton lo11c. 

19 . ASV·20l. vu a4cl.ld co tho auxiliary si:e- aupply ,.yaua by 11t.a 10·11·41. 
tbo valYe vu tuacalled co provicl.l tbe Tutb1ne Driven !.aer&&DC)' Pudvacor 
l'ullp (UP·2) vidl a panlhl pub (aro\llld A.SV·5) for prmc!in& aoUVI 
pover. A.SV·204 vu adcl.ld by HAl. 10·11·•1 to t.pr.,.e cba ul1ab111cy of che 
ecua eupply by pr0Yt41nc a ndwl4anc path. Kovever. Iince tho p.-p vu 
conatdered co be •a erato• , ASV·204 vu peverod vitb •a traLn' a l eccrtc 
pover. Th• pevar co AIY·204 vaa ehanaed co 'A erato• lly ue t&allloruy 
HAl. Tl7 ·10·09 ·01 vbteh 1a beiJI& aacl.l per .... Mot by th1a MAl. th1l cbaDp· providu a poi:Oud.&l rMoM:tioD of 4-epeDIIIr.:lq ee DP• l dau& nduc.t.na loadlol ; 
cone•=-· ' 1'bU ~· N..o U...l<&&aaa d.. rellaU1cy of acll1&~lll U1'•2 
~ •care by prcrrldin& electrically ancl physically nduncl.lnc e1:0u supply valvu . the 'A traln" clrcuiu co ASV·204 are .. puacac! 1111' the plant 
u paraticm cdcorto fr• tho •a cratn• ctreuiu of A.SV·5. ne "A erato• 
and ·a cr&t.n ' dpala co open A.SV·20l. and ASV·5 orlainaca fna redundant u.uou and loatc cb•nnela. UacuiA pqvu 11 al.Joo hd troa ucllul4&nt. 1114apendent aourcu. A.fa1luro evaluutom (P?C doa..euc 1·90· 0111 lev. 0) 

CR3005873 
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CONTINUATION SHEET 
CrywtaJ ft!Yer Unit 3 

c-- • "' 11 --• KAJ. 17 ·10·09 ·OlA 

vu p4rfor.ed e;o d ut:nca -tflcl..n: tat.,. ' a • aitc.H NCVHD a..· 
"I c:rain allill 'A train' c. prewaa: •t..llrc·w. t&lluu of t.bo n.t.AM'rO' 
c:rainl o! uel'JRCJ t .. dllat:er. 1 

20. Tasrporary Kod1!1uuoo DIAl. 17·10·09·01A vu 1.8pleMnt:ecl clurl~~& ~o!ual 6 to 
ncluee olocc:rical loac! deprnd 011 .,.l'l&lloC!1 c!iuel aonuatot EDC·3A. to 
achhvo thil load n.WCcio11 oo EDC·l.\, t.bo cvo parallel IC&U owiulon . 
valvoa (ASV·~ &n4 ASV-204) co t.bo 1Cua clrhon ueraoncy !ooclvaur P"'"P• 
van roccnt1~ocl co puwic t.bo valYu co bo ohcc:r1cally povo:ocl fros cvo 
uparaco c!ilm1Nc1011 lo.&rUI •eri\Y both b&lna povond frena w aaa. povor 
1ou.rce. the tewporuy Mc!it1cacin accn:plilh&cl t.bil nallpont of povor 
IOIIZCOI by l'aaniJII auaJ.li&ry lt:eaa oa1ld011 VdYO I.JV•204 fr.. tho 
2~0/125 vole De:, lt!a:Jneorod h!oi"&H 'I" lo.&rc& co tho 250/ll~ vole De:, 
tnJ1.11urod Sdo.,...rc! 'A' 101.11'«. tb.b ottorc involved tho pbydcd 
••p.uaUon o! cha povor &n4 co11c:rol drcv.J.u vhic:h van c~y 1h.uod 
bocvoon AS'V·' aD4 ASV·204. the c.,eruy Mc!i!lcacicm c!id DOC couch tho 
acC\I&l valva UIOwbly mil lc 1UU ne•tn1 1.11 parallel co ASV·' · FPC 
Fdlu.ro lloc!a1 and Ufocu Anal)'dl Doc,..nt l'lo . E·90·0111, l&vidon 0, 
tict.d "ASV· 204 Failure Evaluacton• d&Mnnraco• chac no propaaatod 
f &Uu.ru can ruv.lt dua co val YO uuabl)' ASV·204 oneS 1c' 1 oloccric&l 
circuitry vhicb aro 1Clll vic:hin tho viclniey ot cbo •a• aide •••- eurblno 
driven ••eraonc:y !uc!v&t:er JKIIIP m-2 . Tb& onalyoil ahovo chat 1>0 f&ul~ or 
h1luru could couoo 1.8p&inlonc of cbo onc1ro "A" onalnurocl a&foJUArd 
c~&in dua co iniciacina &Yonct on cbo •a• aic!&. 

21 . Ka~o:-i&l .. 1octio11 hu b .. n baucl 011 cowp&c1bil1ty vicb &a•lftle&llod O)'le&P 
and ox11~1111 plec c!&alJD. Control c!&Yicu fo:- ASV·204 1101mt1d 111 cooCTol 
ae&Cion AS·9 &r& ,Swihy co c!adpl coot1~aci011 of ql'&lithd C011CTol 
•ta~iona !urnilbod by lluthora. tb.b aiailarity in c!&dlft b docWiloncocl in 
VQP fCNTL·COI0·02. l.oloy ·oa•, "DI." and "H" located 1n WA aro 
Cl&rlt·Joalyn cypo vhic:h oro dailar 1.11 dullft ~ ochar ubciA& nla)'l ln 
WA. , 

30. Tbh aoc!if1coci011 pr0Ytc!&1 for cha .soc-11e&cioo of cabh roudnp for 
oloc:crical circu1u c!adfll&tod u .UI· )4, AS!· 3S •' Asl· 3', .UE· 37 and .UK·l. 
Tho circuico id&11tifiod oro par~ of cbo -l'I&11C)' fooc!vat:er .,..cu which io 
duilft&Cocl u • 1do 1bucc!ovn O)'lt... the circuit pa~ au rou~od chrouah 
tho Intoraedlaco llciJ . &n4 tho Control Co.plox and locacocl in tbo follov1n& 
tiro areao/&onoa: 

Fir• Aroa 11·95·200C 
Fir• Are& 11·119·201 
Pirr Are& Al·95·00ll 
Tiro Area CC·lll·lliA 
Pire Area CC·lOI•lOI 
Tiro Area CC-124·117 
Tiro Aro& CC-145·1111 

~"~------------------------------=·-=-~-------------------~~~--~--~~~~~~~;.;s~~;:~,. .. ~ .. 
CR3 005874 
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DESIGN INPUT RECORD 
CONTINUATION SHEET 

Crystal RtYw Unit ~ - -••n --.MAl 17·10·09-0lA 

the tl.ra arauj aoau ban b .. a du.erll.l%lad u lUcad 1D tbto Cryacal 1.1ver 
UaJ.t l Fin Bazarcla laport No. 03·0920·110), bYUI.oa l, aN1 Yiaual 
l.~cd.oa of App.ad.l.x l Fire Ana Layow: "avinp 21..3·021, laviaion l, 
213-0U, bY1.11oa S CD4 21)·021, laviatoa 01. 

a) the 110d1ticatloa bu occurc&d 1D f1r• &I'&U co..,utata& aa.h ah1.1tclovn 
aqu.ipunt. 

b) 'the aoditicatloa dou aoc: add, clahca, or nloe>ata ayac: ... , 
ac:rw:c:uru, or COIIpOn&nca into • &01111 or aru vbara Cl\ unpro~:actad 
oppodte ttain axial:& . 

c) 'Ih• aoc!iticatlon dou 1101: add , clahta or relocate Nm•a&taty n lu,ad 
tlttl.lil:a that aban pover auppliu, aip&l ao~.~rcu. eacloauru and 
ra.:evaya vitb •&fac:y nlaucl cil'cl.llu. 

d) Eaer&aaq llcbtla& 1a aot baill& obatr\ll:l:ad or nloe>ated by thla 
aoclU lcetion. 

thia ao41ticatloa doc:uaeaca the &ddltlon of pover an4 conttol cirtl.llu into 
tha uitill& pl.mt tabla tray ayac:u in tbto abo¥e fil'a a.raa.a. tb• incnua 
in ca.bl.l&tibh loa41n& don 1101: auucl the enl•a peraiaaibla loa41n& in 
••th &01111, 

32. FPC Spec1!1cac:1on SP·~lt.~ . &.vialon 1 titled 'Hu:u:a racton Del1p 
Convantlo.u tor the Control Jl.ooa• vu con.l.llc:.d tor &ddld011 of t:b& control 
avitth for ASV·20t. on tha beach boud of tbto PSA,ItFIC aectlou. thia 
urqmant of the EN board 1DGll.ldacl the racoaflpaatloa of the UV pu.p 
41aplay of botll aaar&ancy t .. dvac:ar novpath a1.aica aN1 the pu.p aat:rU 
av1td>u 1a the ana of tha UV pu.p e>oncrola. 

34. thb ao41ticat1oa bu an 1Apact on the lodtn& of the !Mr&•aq Dlnal 
Oeoeuc:or &D4 tb• lo•d'"& a'Y&l.v.ad.cru bu bun ..sd.ruaad &114 doc,_ncad in 
FPC, ICC VPM 966·0434 dated April lS, 1981. ~ . tb1.a ..,41ficatloa b&& 
intanticma on radw:ill& the coatiauol.l& duty l oadiJI& of the aotor ~van 
•••r&•ncy feadvatar pu.p tr!·l on the alactrie>al lo&d d•••nd raql.llraaenca 
tor tha "A' ... r,ency 41ual &&naruor. TIM ..,41Li~1oo nliu on ha'Fin& 
t:ho n ... ti.U'bin. "1"1111 -r&•ncy fudvatar ~ trr-2 ab.are th• •-ra•ncy 
tudvaur nov raqu.iraaeoca vitb the aotor 4r1,.o _r,ancy fudvatar 
puorp EFP·l. tbu vu accOIIPlbhad by haYin& the povar ao~.~rca tor A.S'V·20t. 
raaovacl (..t..ich co-ruy abarad tho auo po.,.r ao..rce v1th A.SV-~ tr:oa th• 
2~0/l.UVDC, lnftnund S&t&J'&&rd • J • IOI.U'ca) &114 a.aaipa4 to a 2~0/USVDC, 
Enainurad S&f•II.IU"d 'A' ao~.~rca. thil chant• pamil:a the atart of tha 
atua cu.rbioe 4rhan En! puap (trr•2) bod! on a U'IC Cbanr..t ' A" aNl 
Channel •J• accuation alpal. Valv. ASV·20t. 1a al.lto·loadad on ES load 
&lock L 

Valvo ASV·20t. ao~:or oparator pravio~.~&ly racaiv.d 2SO VDC povor fro• 
Dinr1b~o~t1on Panel DPDP.:Il, .11&&• f~. th• l2S VDC control pover tor A.SV-204 

CR3005a75 
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DESIGN INPUT RECORD 
CONTINUATION SHEET 

CryataJ Rivet Unit 3 
- 10., 11 --.KAA 87·10·09- 0lA 

1s previoualy ncahw4 troe Dinri.b!W.cra hael DPDP· U, Fuaa ''. tllo lo...S 
rcdw:dcra to 1:hU pcael u UZO . 22 vane. (4462. 75 vacu of aotor operator 
loek&d rotor lo&4 froa Fua• 15 an4 57.5 vena of coac:rol povar lo...S trow 
, .... 16.) 

Tho actor operator loclc.e4 rotor DC lo...S of 44§2 75 vacu u bain& add&d co 
Diat:ributioa Pmal DPDP·IA, Fu .. 117. Tb1s lo...S 1a J.neandtcoac 4uty 1.114 
a:uto·loo.S.d onto l:ba "A" II)(;. 'tha utia&ud t1ae of ASV·204 aaeral.&&cioa 
11 one a111!olta. btaraa.co nc ~c llo. 1·90-0105, h vi.do>: 0 d.ata4 
12/ll/90 ciclad "Ebccrica.l DC Syacaa hnlld.ation lro,ru DC Kuter Data 
!&sa (C/Cl hporc 12U1)", Voluao 2, Section 1.0, p&&•• D!'DPIA.l7·1 thna 
DPDPSA.l7 ·4 . 

Tho control power DC load of l2.,.l vacca (l.n·ru.b) and ZJ,Jl vatu 
(eo:a&dy·auco) 1a boin& add&4 co Disc:r1butioa Pmal DPDP·&A, FlUe fU. Tho 
DC load tor ell• in·riUb condiclou 1a incaralccant d&£c)' Cld auu·lo...S..d onto 
l:ba "A" roc for a period Of on& ai=ta, tll& lcu.dy•IUCI lo&d 1s 
coacinuoue Cld &lao auto·lo&dod onto ella "A" roc. Docanail'l&tlon 9f clio 
control povor oleccrlca.l load.a u bua4 on l.!lput d&ca found 1a FPC DocUIUnt 
No. £·90·0105, hrtlion 0 d.ata4 12/11/90 titled "tlacc:rlul DC Syecu 
Rav&l14&cloa Pro,ra DC Motor Data Ja11 (0/CI Iepore 12151)", VolUIU 2. 
Saccion 1.0 P•l .. DPDP8A15·1 chru DPDPSA1~ ·4, 

38. KOVATe tucl..aa u noc required aia.co t:be aoc1Ulutioa claw with elactrioal 
virin& c:bmau aDd baa ao &Lfocc on w preu:ure rac•'n'nl ch&raccoru'tiu 
of l:ba '¥&l YO , 

39 . The n:.c11!1cat1ona vera pertomed 1a l:ba follovin& l)opfa•nt Area of Concern: 

40. 

•> lloo11 No. CBJOJ • Jl.el&y/CID Svicchaau P.oon 

b) loon No. cun . EFIC •J• boa 

c) looe l'lo. C8208 . 4160V Svitehaur looe . , . 
d) lloo11 No. 1J095 . O'Vllooa 

•> boa No. C.ll504 • • Control boa 

An SJO reviov for. baa boon cowplaced end ovalua'tiou by tho SIO IAviever. 
Valvo A.SV·204 b i.S.ntithd u a aajor coapoaeat required co aaac Scacion 
lllack·ouc requiraaanta . 

FPC Doeuaonu Mo. l-90-0110, IIAnaiot\ 0, c1cla4 "Ha.l Cv&l,...cion for 

I Valva A.SV-2()1; an4 Fl<: lOC NU.J0-0991 d.atad J~~no 9, 1990 bavo boon prepua4 
to uuu tho ilqlact in tha operab1Uty of A.SV·204 durin& and atcer 
oxpoaura to • H.ELa avoat in l:ba rtcinity of tho ataaa driven ... raoru:y 

~~,_ ............ _'_•o_d_"'_•_t_•_r_p_ump ........ trr .... ·-2_ ..... ~·~-~ .. --------............ __ -;wnu.~~--~;:~~~=~~~ 
,,. Mil Yilt ...... ~-.-.a... --
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42. Tbe aodif1ud.C>Il vUl eo at lua l:ba:D $50 ,000 ~H.~ eel COil: 

1) the uJortty of the .,.S.Uicat1C>Il .... wt&Uacl by t ; KAJ. 11 -10·19·01. 

2) =· aclclitiocal ch&:aau to be ec.phtad C&D be we&Uad 'by leu than 
$10,000 •.• eC>Illan&ti..,..ly a.aataina: (2 MD for 1 ., .. It) It 2 f or paper 
vork ~ l.S for c:on iD.cruaa, aDd i.aelw!izl& utari.&l . 
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February17. 1997 
3F0297-26 

U.S. Nucleer Regulatory Commiulon 
Ann: Document Control Duk 
Washington. D. C. 20555-oool 

Subject: Ucansae Event Report CLERI 97·001-00 

Deer Sir: 

Plene find the enclosed Ucenaee Event Report 97:001.00 which discuss" an unanalyud 
condition which could have rendered the Emergency Feedweter System Incapable of fulfilling 
Its Intended safety and accident mitigation lunctiont. 

This report Is submlnad by Aorlda Power Corporation in' accordance with 10 CFR SO. 73. 

Sincerely, 

tj.rjllo 14-. 
J . J . Hofden, Director 
Nuclear Engineering and Projecu 

JJHrrwc 

Auachment 
xc: Regional Administrator. Region II 

Project Mtnager. NRR 
Senior AeJfdant Inspector 

CRY I TAL~ lHIJlQY COIU\.O.: ttNtw ,_ ~., . c...-...,... ......,. .........,.. .,..,..... 
........ ~c....., 
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UCENSEE EVENT REPORT (I.ER) 

CRYSTAL RIVEl'l UNIT 3 

uo:~owe-.,t ....... _.,_ 

lntlfOC!Ivt Cl\angt Managtmtnl Ralul!lln UNetognlud NPS~ laue AIIOC!Ing Emtrgoncy FMCWIIW AvaUIOllily 

HQft¥-

On January 28, 1 997. Florida Power Corporuion•s (FPC! Crystal River Unit 3 (CR·3) waa in 
MODE 5 !COLO SHIJTOOWNJ. Diacunlons with NRC inspection personnel Identified that FPC 
had not explicitly reported a condition that existed prior to Mey. 1996 involving inadequate 
net positive suction head INPSHJ affecting one of the two Emergency Feedwater Pumps 
IEFPJ. On a losa of 'S' DC power, d'\1 turbine-driven pump' a IEFP·2J flow conuol v,lva~ ·. 
would remain fully open end £FP·2 would.atart IIi e maximum flow conditlon ruultlng in 
cavitation from inedequete NPSH which could feed to pump failure. In addirJon to en 
Emergency Diesel Generator load management concern. the postulated lou of 'B' DC power 
single failure coincident with a Smell Break Loss of Coolant Accident and Lou o f Offsite 
Power. e low probability event. could have resulte·d in two sltuetions in which emergency 
feed water may not have been available to potrform Ju intended safety end accident mitigation 
funcuons. These include a design f .. ture which trips the motor driven pump, EFP·1 at a 
Reector Coolant System pressure of 600 pounds per squere Inch gauge. and 1 point in tim• et 
which EFP·1 would need to be secured In order to load the Low Pceuuce Injection pumo onto 
the EDG in ocdec to pcovide adequatt NPSH to the High Preuure Inject ion pump. As a cesult. 
CR·3 was in an unanalyted condition which could have rendered the emetgency feed water 
system incapable of fulfilling its Intended ufacy and accident mitigation functions. 

The cause of t.his event wes Ineffective configuration change menagemlnt. Cocrectiva 
Actions include a power upgrade of the 'A' EDG. EFW IYitem modification• to eliminate 
NPSH concerns. and a failutt modes and effects analysis. 
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EVENT DESCRIPTION 

On January 28. 1997, Floride Power Corporation's !FPC! Crystal River Unit 3 !CR-31 wu In 
MOPE 5 !COLO SHUTDOWN). The unit ltu b"n in shutdown since September, 1996. FPC 
management decided to voluntarily keep the plant shutdown umll concerns with various 
design related iuues were resolved. Olacuuions with NRC inspection personnel identi fied 
that FPC had not explicitly reported • condition that exi.red prior to Mey, 1996 Involving 
inadequate net positive suction head (NPSHl affecting one of the two Emergency Feedweter 
Pumps (aA,PJ(EFP). This condition waa described as an initiating event in two rec.endy 
submitted event reports, LEA 96-02()-()0 regarding Emergency Oiual Generator CEK.OGJCEOGl 
loading issues and LEA 96-024-01 which discussed en unanalyzed condition regarding 
Emergency Feedwater CEFWl availability. See f'fevloU3 Similar Events for addition~! 
Information. 

The steam-driven emergency feedweter pump, EFP·2. would not be able to perform its 
intended safety function after a postulated failure of the ·a· OC bus coincident with a Loss of 
Offsite Power (LOOP). The •a• EOG would not start due to reliance on the •a· OC system 
(EJ.aTRYJ. No AC or OC power would be available to ·a· train E.ngineered Sefaguards CESl 
components. However, the 'A' Emergency Feedwarer Initiation end Control (JaJ(EFICI train 
would open one of the two redundant steam admission valves. Auxiliary Steam Val·!e 
!SA.ISVI ASV-204, which provides motive steam for EFP-2. Que to the loss of ·a · OC power, 
the EFP·2 now control valvea IBA,FCV) would reme!n fully open and EFP-2 would start in a 
maximum flow condition resulting In cavitation from inedequate 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 LEA 96-024-01, near the 
end of 1996, it became evident that a dependency exi~ted in which EFP·2 was relied upon to 
support EDG-lA operability. Tne motor-driven pump, EFP-1. would also be unavailable either 
when \he. Low Pre.Pure· llljecdori (BP)(l,Pl) actuation occ:Vrs oc when the HiQh Pr•uure 
lnjection!LPr •piggyb'ack• mode would neid·to be eatablished. Thele 1ituation~ Itt ;,xplained 
further in the Event Evaluetion section. Therefore, In certain 1cenerios. a single failure (lou 
ol ·e· OC power) rendering EFP·2 unavailable could result In both trains of EFW and possibly 
the 'A' EOG inoperable/ unaveilable. 

The above condition existed from Oecembt'r 1987 when ASV-204 was powered end received 
its open signal from the 'A' EFIC ey•tem until this EFIC aignal wes removed In May. 1996 
during Ralueling Outage 10. As a r"ult, CA·3 was In en unanalyzed condltlon which could 
render EFW incapable of lulfllflng Ita Intended salety and accident mitigation functions. This 
unanalyzed condition is reporteble under 1 OCFR50. 73 Call21!ill!al as a condltlon outside 
design basis and 1 OCFR50.73(a)(2)(v!ll!OI es en event where a single condition caused two 
ondependent ~rains to become Inoperable in a single system designed to mitigate the 
consequences ol an accident. 
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BACKGAOUNO/SYSIEM QESCRIPJION I 
The Emergency Feedwattr IEFW! system providu Jacondary coolant to tha Once Through 
Stum Generators IAS,SGJCOTSGI in the averlt the Main Feedwater Sysltm (SJICFWI is I 
rendered inoperllble and Is unable to perform this function. The EFW system has two 
equipment trains IStt Figure 1 !. Each trein Ia capeble of feeding botll OTSG's. The two 
trains take suction from a common line. The llow control valves associated with each pump I 
operate on DC power. Tho valves are normally open and require DC powtr to close and are 
open In tile standby mode. EFP·1 Ia motor-driven and It t ligntd to tilt 'A' Emttgtncy Diesel 
Generator during LOOP conditions. EFP·2 Is turblnt-dtiven; motive stum Ia aupp!ltd lrom tile I 
Main Steam (SAJ(MS! header. The synam lnch.Jdu two valves. ASV-5 and ASV-204. which 
open to admit at .. m to EFP·2 when EFW ectuetu. The valves 111 instelltd In perellel with 
one another. Only one o f tile valves muat open In order to start the pump. ASV·5 receives 
en OPEN commend from an actuation of the 'B' EFIC train. 

ASV·204 was installed in 1985. was powered from 'B' Oass 1 E powtt sources. and I 
received its OPEN command lrom the 'B' EFIC train. 

In December 1987, FPC moved tht ASV-204 power supply and OPEN command to the ' A' I 
side Class 1 E sources so the velva opened on tht • A' EFIC actueuon train signal. tllus 
ellowlng use ol EFP·2 l or 'A' EDG load reduction. This configuration was established so thet. 
during e Loss ol 'B' DC bua. EFP·2 could be run In peraflel wi tll EFP·1, tilt motor-driven I 
Emergency Feedwater pump. With botll pumps sharing secondery coolent flow to the 
OTSG's, the electrical load o f the motor driven pump on the 'A' EOG was ttduced. This 
modification was implemented lo reduce EDG dtmtnd U there was a loss of 'B' train power. 

Even with this load reduction achieved In December 1987. tho 'A' EOG d•d not have t~e 
capacity 10 .supp9rt .b_oll:l EFP.-1 an<! the Low ffoasure Injection IBP.PICLPII pump COf!Currendy. 
A modification was Installed in June. 1990 to trip EFP· l and start the LPI pump when RCS 

pressure dropped below 500 pounds per SQuatt Inch geuge lpsigl when the EDG wes 
poweflng the 'A' bus. 

EVENT EVALUATION 

ThiS event becomes 1 concern In ctrtt in ac:enarios when EFW is required. The EFW system 
was designed to handle several abnormal events Including Lou of mein faedwator. Loss of 
main feedwater with lou of ofl1i1t power, Lon or main lt~dwater with loss of oflsite and 
on·slte AC power. Main ludwtttr line br11k. Mtln st .. m line breek/EFW line bruk. and 
Small Break Loss of Coolant Accident ISBLOCAl. 
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The scenario of concern In this event involves 1 single failure of the 'B' DC bus coinddent 
with a SBLOCA end Lou of Ollsite Power ILOOPJ. This scenerio dots notlmpect the current 
Probabilistic SafetY Analysis IPSA! enelysea tor core damege due to the extremely low 
frequency of occurrence. The probabiUcy of 1 SBLOCA with 1 LOOP end a Loss of 'B' DC bus 
is 8.3x1 OE·11 per yeer. 

Historically. lor SBLOCA'a. FPC'a nuclear steem system supplier. Frematome Technologies. 
Inc. IFTII. formerly Bebcock & Wilcox. malnralned thet mitiga tion of the transient with 
accep tebla consequences could be demonsuued with only one ueln of Emergency Core 
Cooling System IECCSJ evellable: one High Presaure Injection IHPII pump IBO.PI. one U'! 
pump. end one EFW pump. However, with only one EOG avt~lblt providing power to 'A' 
uain componenu tnd failure of EFP·2. there are two litu1tions In which the remaining 
Emergency Feedweter pump, EFP·1, would not be availlblt . 

One situation wherein EFW would not be "'1ll1ble occurs 11 the point in whtch the Reactor 
Coolant System IRCSI dopreuurius to 600 psig at which time EFP·1 Is tripped due to tho 
LPI/EFP·1 trip block modification diacus~tl! in the Beckground uctiofl, 

Another situation could occur II the Borated Wattr Storage Tank (BP. TKIIBWSTJ had to be 
Isolated before RCS prauure w11 reduced below the maximum discherge pressure lor the LPI 
pumps. During e design b1sl1 LOCA, the Reactor Building Spray IBEJIBSJ. LPI. and HPI 
systems ere eutom•tlcally aligned to obtain suction from the BWST. As Inventory is lost 
through the break. it accumulates in the Reactor Building (NHIIRBI Sump. Alter the BWST is 
drained to the swapover level, ECCS pump suction Is transferred to the RB Sump. II this 
situation occurred. it would ba necessary to place the HPI·LPI systems into the "plggy·back" 
moda of operation. This It the mode in which LPI pumps !Ike suction from the aump In order 
to provido adequate NPSH to the HPI pumpa. lrn order to load the LPI pump onto the EOG. 
EFP·l would have to be ncured .• With -EFP·1 secured. no leedweter would bo provided to tho 
OTSG's.' Emergency Opereting Proceduru IEOP'al do not provide guidence to meintein 
emergency leodwator for this cue. This optrltor ection tO pl1ce the LPI pump in tho 
poggybock alignment is nectssery to satisfy the long 1erm core cooling requirements specified 
on I 0 CFR 50.46. 

In eomer of the above cuu. FPC woufo be unebla to ensure compliance with 1 OCFR50.46 
accept~nc:e criteria lor Emergency Core Cooling Syatems. In certain poatulated aconerios. 
peak clad temperaturu may exceed reguletory limits. A lou of heat trtnJier from the cora 
wolf result in increasing fuel end cladding temperature which. II not mitigated. w ill result in 
lual uncoverv and damage. 

In addouon to the above . even if the ACS suys above 500 paog and tho HPI/lPI "poggy·back" 
arrangement is no t required. It some point alter the event. oparatOII muat IPPiv cert11n 
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manual loads to me 'A' EDG to addra~ Control Complex (CCI cooling concerns. The EDG I 
loading calculations assume me Comrol Complex Emergency Dutv Supply Fan (VI.FANJ. me 
CC Return Air Fan. and the CC EFIC Boom Fan 1re manually loaded at 30 minutu. The same I 
calculations assume me 'Control Complex Chillers {NA.KM.CHUI are manually loaded at ona 
hour. The Chilled Water System Is used to maintain me Conuol Boom and other enclosures 
within the conuol complex, ptrtlcular1y those which contain electronic components, et a 
temperature/humidity level that affords p~rsonnel comfort and Is compatible for electronic f 
equipment. With EFP·1 supplying the entire EFW load. ma resulting 'A' EDG kilowett IKWI 
loading could be Increased by grttttr men 200 KW which woyld allow the 'A' EDG to remtln 
within Its design rating but not provide sufficient margin to allow all of the additional manual I 
loads to be added. Analyses indicate there may be sufficient mergin to accommC'tfate the CC 
Emergency Duty Supply fens, but not me EFIC 'A' Boom Fan and the CC chillers. Presuming 
opere tors would not be able to manage additional EDG loads. not having the EFIC ·A' Boom 
Fan and the CC chillers would result In Increased temperature beyond me qualified operating 
conditions of vital plant Instrumentation. 

CAUSE 

The cause o f this evant was ineffective configuration· change manage mane. As noted in CR· 
3's Phase II Management Corrective Action Plan CMCAP II), there was a heavy rellence upon 
Architect·Engineer. contractor. and NSSS ruources for p'erformence of design activities lor 
the first eighteen years of plant operation. As a result, there was ineffective technology 
uansfer from the external sources to CR· 3 engineers. Specifically. reliance on EFP-2 end the 
effects of loss of DC power scenarios were not fully understo9d. 

IMMEPIATE CORRECTIVE ACTION . . : . . . . . : . . . . . . 
Due to the EFW/EOG laaun. end other dulgn releted iuuu. FPC menagement mede e 
decision to voluntarily k"P the plant shut down untll mesa issues ere adequately addreSSid. 
FPC has developed MCAP II to communlo11e man1gement expectations end provide direction 
in several arees of plant performancA. For reference purposes. the following addltlonel 
correcrive actions era identiRed es appllceble with MCAP II Action Item deslgnetlons. In 
addirion. FPC formed 1 Restart Penal pettemed efter the NRC Inspection Menuel Chapter 
0350 "Staff Guidelines lor Restart Approve!" procua to mantgt action• necessary to ufely 
return CR·J to power operation end ensure tubatquent reliable operetlon. Tho following 
additional corrective actions are identified as appliceble, with Autart Issue numbers. 

,_....,_,. ...... 
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AQO!TIONAL CORRECWE ACTION 

A power upgrade for the 'A' EOG will be tccomplished and tpproprittl EFW SYJttm 
modifications such u lnaiiUttion of cavittd"Q vtntum wiU be implementld to eliminate 
NPSH concems end reduct operator burden prior to restart from the current voluntary outage. 
!FPC Restart Issues 0·5 and 0·6). 

A Failure Modes and EHects Anelytia of the LOCA. LOOP and Loss ol PC Power scenario has 
been initiated end will be completed prior to renart. !MCAP Action C·CC1·11. 

ACTION TO PREVENT ReCURAI!NCE 

A •stand down• was implemented in Nuclear Operations Engineering !NOEl to emphasize the 
importance of improving ufery c:ufture. !MCAP Action 8-RC1·11. 

Engineering stefflng levels have been Increased to attract talent from ouuide FPC that can 
increase design competency. IMCAP Action B·RC1·7!. 

A directive has been iuued to rutore system design matgins primarily through physical 
means (modification or testing! as opposed to en81vti~ means. !MCAP Action B·RC1·BI . 

PBEYIOUS SIMILAR EVENTS 

There has been one previous event Involving tile EFW ayatom reported in ec:cordance with 
1 OCFR50. 73(1H2Uvl In which tnt condition wu determined to t~eve prevented the fulfillment 
of e safery function. LE'R 1111•027 rtQ9rted 1 condldon wherein tht atum:.c!riven EFP we~ 

· disabled per procedure end tht motor~riven pump wtt diu bled due to 1 tpuriout EFIC 
ectuetion while calibrating EFIC Instrumentation. A second spurious ec:tuadon occurred 
resulung in no E.FW response. 

LEA's 94·006, 95·015, and 95.016 reported Mtpoints for EFIC system instrumentation 
determontd to be non·c:onservadve rtletlve co riVlltd enalvMs uJing new Mtpoint 
me~hodology which resulted in quetdonlng the •vatem's eblllty to perform Its Intended safttv 
luncuon. 

On October 10. 1996. FPC provided 1 voluntary L.ER (96·020·001 to dtJcrlbe en unreviewed 
safety question !USOI involving the EOG lotding c:alculation that wu developed in support ol 
the plant modificetion which removed the automttoc open signal from ASV-204. 
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On November 12. 1996. FPC luued L£R 96.024-00. subsequently supplemented on Febf\JIIY J 
14, 1997. to report an unenalynd condition r,.gPrding emergency f"dwattr unavtilablllty 
bolow 500 psig RCS pressure anted tt • result of the plent modlficallon lmpltmtmtd In J 
May 1996 which removed the eutOmtdc open afgnel from ASV-204. 

ATTACHMENT 

Figure 1 · Emergency Feedweter System (Simplified Current Conflgurat!onl 
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