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BACKGROUND 

FLORIDA OOWER CORPORATION 

DOctCET NO. 970261 ·EI 

DIRECT TESTIMONY OF 
RALPH G. BIRD 

PLEASE STAT£ YOUR NAME AND BUSINESS ADDRESS. 

Ralph G. Bird, P.O. Box 20328, Jacbon, Wyoming 63001. 

u .. l, 1 .. "' 

; .~E r.nPY 

PLEASE SUMMARIZE YOUR PROFESSIONAL EDUCATION, 

OUAUF1CATIONS AND EXPERIENCE. 

I retired In January 1992 from Boston Edison Company whore I was 
Executive Vice Prealdant, reaponalble for nuclear and foull electrical 
generation and lor electrical transmission and distribution. Including 
operation, maintenance, engineering end stores. Tho area a l or which I was 
responsible Included about 3600 Boston Edison employaaa. In 1991 I was 
also a me~r of the Board of Directors of Boston Ediaon Company. 

During 1992 and aubaequent yeera, I have been e member of the 
Board of Dlrectora of a uranium processing company and I have aerved as 
a conaultant to Mvaral electric ut!lltles that have nuclear power planta. 

Before being promoted to Executive VIce Prealdent. I waa Senior VIce 
Pre.sldant·Nuolaar at Boston Edison from early 1987 to December 1 990. In 
that poaltlon I waa the hlghaat ranking nuclear executive lr. Botton Edlaon 
and was reaponalble for all aspects of the operation of the Pilgrim Nuclear 
Power Station and for the nuclear ongfnttrlng and nuclear auppon 
functions. I we a hired after the Pilgrim Station had entered 1 major outage. 



The management team which I auamblad and lad completed the ouuge 

2 and restored Pilgrim Station to service during a period of intonao overslght 
3 by the Nuclear Regulatory Commlulon (NRC). 

4 Before joining Bolton Edilon, I served as an officer In the U.S. Navy. 
5 I graduated with distinction from the United States Naval Academy with a 
6 Bachelor of Science Degree In Engineering In 1956. In 1970 I received a 
1 Master's Degree In Computer Syatams Management from the U.S. Naval 
8 Poatgraduata School In Monterey, Callfornle. I retired from the Navy In 
e 1984 n 11 Rear Admiral attar spending moat of my career in nuclear 

10 powered aubmarlnet. Af1ar leaving the Navy and before joining Boston 
11 Edison, I was a consultant at Praaaurizad Water Reactor IPWRI and Boiling 
12 Water Reactor (BWRI nuclear power plants. 

13 My Navy experience included e number of assignmenu, all of which 
14 Included rasponslblli1las for leadership and management. I Will 

IS commanding officer of a nuclear powered submarine and later aarvad 11 

18 Chief of Staff of the U.S. Pacific Submarine Force. I also served 11 senior 
11 member of the Pacific Fleet Nuclear Propulsion Examining Board wherra, 
18 with a small team of officara, I waa reaponalble for an annuli axemlnation 
19 of each of about fifty naval nuclear propulsion plants in the Pacific Fleet ·to 
20 determine whether to certify them aafe for continued operation. 
21 My background llao lncJudu other training actlvi1las, ufaty 
22 evaluations, and personnel and material support. As a naval officar,l was 
23 continually Involved In training my offtcara and craw. I wea alao Involved 
24 In ostabllahlng tho Chief of Naval Operations' Senior Officer Ship Materiel 

25 Readinoaa Couraa. The objective of the CQuraa waa to teach admirals and 
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senior captains who were enroute to major command anlgnmenu about 
2 oil-fired propulsion plant operation and maintenance. The courH waa 
3 Intended to apply leuons learned In nuclear powered ahlps to Improve the 
4 performance of the rest of the fleet. I helped to devise the curriculum and 
6 served aa Senior INtructor for the firat three clanea. 
a A copy of my resume 11 attached as Exhibit No. _ (RGB· l ). 
7 

8 II. PURPOSE OF IESDMONY 

8 a. WHAT IS THE PURPOSE OF YOUR nsTIMONY IN THIS CASE7 
10 A . The purpoH of my teltlmony Is to evaluate th ' rr ~c ,Jbl, 1e• • 01 

11 management ectlons leading up to the initiation of the current outage at 
12 Crystal River 3. 

13 

14 Ill. SIANPARD ANP MEIHOPOLOGY OF REVIEW 

16 a. HOW DID YOU DETERMINE WHAT INFORMATION TO USE IN 
111 PERFORMING YOUR EVALUATIOH7 

17 A . The test of reuonableneu Ia the standard of care which e reaaonable 
11 peraon would be expected to exercise under the aame condltlo11a 
18 encountered by management at the tlme declaiona had to be made. 
20 Therefore, I have Identified actions which were taken by maro.gement and 
21 considered Information which wee known to, or reeaonebly should have 
22 been known to, management at the time they were making declalona. 
23 

24 0 . PlEASE COMMENT ON THE USE OF HINDSIGHT IN AN EVALUATION OF 
26 THE REASONABLENESS OF NUCLEAR POWER OPERATIONS. 
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A. In order to evaluate whether ~-:tiona taken end decisions made were 

2 reasonable, it Ia nece.,.ry to conllder those aetlona and dec:llions In light 

3 ot what was known at the time. In thla regard, It ahould be noted that there 

4 nu~y be multiple, reaJionable coutlaJI of actJon available. EXlemal 

r. evaluation• utilizing hlndalght. that Ia, baaed on results achieved or upon 

6 Information which could reaaonably become known only efter declsJona 

7 were made. are not epproprlate for an evaluation of reasonableness, and I 

8 have not conaldered them for thla purpose. The aame Ia true of aalf·critlcel 

a evaluationa condue18d by management •• part of developing Improvement 

10 plans. Self-assessmenta throughout th~ commercial nuclear power Industry 

1 1 typically use harsh, critical language to focua attention on areae where 

12 lmproverroenta can be made. Theae evaluations are conducted ualng 

13 hindsight to Identity things which might have been done bettor. end tho 

14 results of such evaluations era often used to help formulate plana for future 

16 lmprovemanu. Thus, the exl1tence of IUch self·crltlcal a~~auments Ia not 

10 an Indication of prior ml1management. To the contrary, such sell · 

17 asseasments ere one of the characteristics of good nucleer power plant 

18 management. 

18 

20 0 . WHAT METHODOLOOY DID YOU USE IN PERFORMING YOUR 

21 EVALUAnON7 

22 A. The methodology Included review of documentation from both lntamal and 

23 external aourcea relating to the performtlnce of Cryetal River 3 before the 

24 current outage. I have toured the plant end Inspected aome of the 

n equipment Important to thla evaluation aa well 111 obseNad the general 
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condition of the plant and factlltlea. I held dlacuulona with knowledgeable 

Florida Power Corporation (FPCI employees, Including corporate otflclala, 

plant management, engineering and oparatlona peraonnel. The Information 

obtained In thla review Wll then evaluated using the knowledge and 

exparienoe which I hive gained In about thirty y .. ra of experience In 

management of both navel and commercl1l nuclear power planu. 

PLEASE COMMENT ON THE REASON FOR VISmNG THE PLANT AS PART 

OF YOUR EVALUATION. 

A peraonallnapectlon of a plant canoe 'J"fulln reaching conclusion a about 

management of that plant. Baaed on many years of lnapactlng both naval 

and commercial planu, I have found thlt flrat·hand observation of the 

affected equipment and areas ean help ona underaund some of the factor• 

which may have influenced decision• which were made. Further, changes 

In a large enterprise auch 11 a commercial nuclear power plant uke time. 

The present atate of 1 plant Ia a good lndlcetor of eondltiona which existed 

In the recent paat. 

19 IV. PRINCIPLES OF MMAGEMENJ 

20 a . PLEASE DESCRIBE, BASED ON YOUR EXPERIENCE, THE PRINCIPLES 

21 APPUCABLE TO MANAGEMENT OF NUCLEAR POWER OPERATlONS. 

22 A. Management of nuclear power plant operetlona should be baaed on tho 

23 following principles: 

24 11 Nuclear reactor eafetv Ia the paramount consideration In management 

26 decisions regerdlng e nuct .. r power plant. 
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21 Managera achieve riling standard• of performance by eelecting and 

prioritizing a limited number of good Ideas for analysis and 

Implementation. 

31 Managers uae retroapectlve aell-<:rltlcal euaumen~ end external 

llliH&amentlln order to puraue continuing Improvement In opera tiona. 

41 Menegera properly balance the multiple demand a of aefety. production 

and economics to meet their fiduciary responllbUitles. 

51 Management Is an Iterative process. 

PLEASE ELABORATE ON THE IMPORTANCE OF SAFETY IN MANAQINQ A 

NUCLEAR POWER PLANT. 

A nuclear power plant differs from other power plan~ . and from moat other 

Industrial .antarprlsas, In one Important reapoct. A nuclear power plant 

contains r•dioactlvlty which, If thlnga go wrong, could creeta a health 

hazard for the general public as well 11 for the workers lnald'e the plant. 

This fact haa raaulted In the raaponalblllty of thd NRC to develop and 

enforce regul1tlona delloned to protect the health and safety of the public 

and to oversee the sofa operation of U. S. commercial nuclear power planta. 

This fact haa alao reaultecl In the lnduatry·wlde daalra of managers to 

operate well above the minimum atlnderda of aafaty, In the philosophy of 

defense In depth In nuclear oper1don1 and In the accepted philosophy of 

conaorvatlam end care In the management of nuclear power plan~. 

Oefanaa In depth Ia the philosophy of malntllnlng multiple Independent 

barriers agalnet radiation releaae to minimize the potential for and 

consequences of severe eccldantl. The philosophy of conaervetfam and 



Ceara can cause e manager with oesponslblllty for nuclear plant operatJon to 

2 sometimes decide to ehut down a plant evan when operation could continue 

3 under the governing regulations and ttandarda In order to anura a 

4 contlnuin~ large margin of nuclear reactor tafetv and to IHk reliable future 

5 operetlon, or to extend an outage for the aeme reeaona. In my personal 

cs experlenc.o es e manager wtth re~blllty for nuclear planu, I have 

1 initleted or extended outagea for these reaaona. 

8 

9 Q, PLEASE EXPLAIN THE RJSINQ STANDARDS IN NUCLEAR POWER 

10 OPERATION TO WHICH MANAGERS MUST RESPOND. 

11 A . Rising atendards are a fact of life In the U. S. commercial nuclear power 

12 industry. The NRC employa rlalng stendarda. This haa occurred through 

13 changes In regulation, In regulatory guidance, and In Interpretation end 

14 emphaala In NRC inspection and enforcement activities. Examples Include 

1 s improvements in fire pro taction, the development and usa of probabilistic 

10 risk aueumenu, content and recoverablllty of daaign baaealnformatlon, 

11 end depth and content of aafety ava1uatlona. These rising standards tend 

18 to be avant·driven; that Ia, they evolve In raaponaa to an untoward event 

18 which occura somewhere In the induatry. and thus often cannot be 

20 anticipated. 

21 Tho nuclear power induatry haa recognized that the health and aafety 

22 of the public Is beat Hrved by atriving for excellence In all upacu of 

23 nuclear power operations, rather than almply complying with regule\!001. 

24 To this end, tho lnduatry Hta goals reflecting the beat prectlcea and 

2& performance In the lnduatry. 
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In their efforu to achlevt rising atandarda of performance, nuclear 

managers 10llclt ldua for Improvement from their ataffa and then aelect and 

prioritize a limited number of many available good Ideas for funher 

assessment and Implementation. Reasonable managers do not try to do 

everything at once. 

PUASE GIVE AN EXAMPU OF THE IMPORTANCE OF MANAGEMENT 

SELECTING ONLY A LIMITED NUMBER OF IDEAS. 

One of the reaponalblllties of management Is to appropriately prioritize 

actions to be taken. Re10urcu wiD al ;aya be finite. 

Trying to do too much can overload an organization and can cause 

failure to meet the molt Important ufaty and reliability objectives. 

Excessive plant modifications also can produce unintended and undoalrabla 

results . Safety and reliability may actuelly be degraded. For exemple. any 

plant modification carries with It costa and difficulties which go beyond 

simply funding, designing, and Installing the modification. Manuals. 

drawings, and other documentation must be accurately revised to renect 

the chenge. Plant operating and maintenance procedures may have to be 

changed. Operations, malntenence end engineering personnel may have to 

be treinad on the modification. AU of the foregoing ectlvitl15 mull be 

int egrated with Innumerable other ectlvitlas, usually Including other 

modific.ationa end repelr work dona In perellal to achieve ufe end reliable 

plant startup and oparetlon. 



1 In addition, because a commercial nuclear power plant Ia comple~t, a 

2 modification to a component or syatam may hava unintended atfecu In 

3 another part of the plant. 

6 a. PLEASE DISCUSS MANAQEMENT SElF ASSEOSMENTS. 

6 A . External ovoluatlona and lnspec1lona can provide useful Information to 

7 management. Thall evalu111ona however, are princlpolly retroapactlva In 

8 nature. From the stendpoint of nuclear regulotory compliance, that Is 

9 appropriate. They Identity where programs and procasaea may have fallen 

10 short, end are used to make changaa where appropriate. But good 

11 managers do much more than respond to axtamallnpuu; they conduct aalf· 

12 critical assesarnants to Identity where Improvements could be made. These 

13 SJelf·asse~menta ere typically couched In harsh end critical terms. That Ia 

14 part of the nuclear culture. In order to properly evaluate such raporta, It Is 

1r. necessary to keep In perapectlvo tha purpo11 for which they are wrlnan. 

111 Tho use of such Hlf·uaeumanta to evaluate the reaaonablenou of 

17 monogemont would bo lnopproprlota. 

18 

19 a . ONE OF THE PRINCIPLES YOU MENTIONED DEALT WITH BAlANCINQ 

20 MULTIPLE DEMANDS. PLEASE EXPLAIN. 

21 A . A nuclear manager muat be concerned with reaching end maintaining the 

22 proper bolonce bet wean aetaty, production end economics. 

23 Nuclear reactor safety Is pan~mount. Mena;ement muat flrat and 

24 foremost ensure thet the plant Is aafa. Nuclear power plenta are designed 

26 with slgnlflcant margine of aafety. Addltionel margin Is eatablllhad In the 
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lic,enalng bula. Beyond that. n.. rmal plant operating limits provide another 

margin beyond the dealgn and licensed margins. 

Relieble production of electricity Ia also en Important objective for e 

commerc!el nucleer power plant. The public expects reliable sourcea of 

energy; to continue operation, 11 plant must not only be eefa, It must be 

productive. But production et tht exptnee of eefety Is evoldad. 

At the same time, management conalders the economics of operetlon. 

Resourcea ere finite, and manao-ment must decide how beat to devote 

them to sefety, produclfvlty and ttficiency of operation. There areelwaya 

more good idtu avellable than ther. are resourcea to Implement them. 

Management selecu end prlorltlzoa those which cen end ahould be done. 

WHAT DO YOU MEAN BY "MANAGEMENT IS AN ITERAllVE PROCESS"7 

In the manegement of nuclear power plents, It Is necessary to develop and 

Implement plena for Improving the plant materiel condition, training of plant 

personnel, procedures, sunderds of operetlon end other such mattera. This 

is necessary for the plant t.o keep up with the ever·rlslng standerds of the 

Industry end the oxpectetlons of the regulators. 

In formulating such Improvement plans, good managers will set 

aggressive goela which are expected to be difficult to ettaln. Plana are 

bued on manegarnent'a aaaeument of current condltlona and entlclp8ted 

needs end are prtorttlztd 11 thoN aaaesNd needa dictate. The hlgheat 

priority lhould be given to matters wl'llch affect rtactor '*faty, and lower 

prlorltlea to lssuea of plant reliability or efficiency. Aspecta of prioritization 

end evelleble resource• ere factored Into Improvement plana. 
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A commercial nuclur power plant Ia a complaK undarukJng, Involving 

numeroua ayat.ema, tena of thouunda of components, thouNnds of 

procedures and a ataff of many hundreds of skilled Individuals. AI any 

particular Improvement plan goea forward, management must continually 

reassess progress and readjust the plan. Priorities may change. Some 

aspects of the plan may woric well end othera not 10 well , requiring that 

changll be made. New luuea may be Identified and nHd to be dealt with, 

Including thoae reaultlng from riling regulatory at.andarda and shifting 

regulatory focua. Aa management makea the changes which a,ro part of the 

Improvement plen, tlmo Ia needed for thoae changes to take affect and for 

the raaulta to be auesaed. Not t . management ectlona will, or can be 

e)(pected to, achieve the dealred result on the f irst try . Failure to achieve 

all of the cbjectlves of an Improvement plan does not mean that the plan 

was a bad ono or that management was unreeaoneble. Indeed, ready 

achievement of all of the goals may indicate the goals were set too low. 

TURBINE LUBRICATING OIL PIPE RUPTURE 

PLEASE DISCUSS THE DECISION TO SHUT CRYSTAL RIVER 3 DOWN ON 

SEPTEMBER 2, 1998 FOR THIS TURBINE LUBRICA DNG OIL PIPE RUPTURE. 

On August 30, 1996, while the plent was opereting at full power, Main 

Turbine beerlng lubricating oil preuura decreaaed to the point where the 

backup oil pump automatically started. CioN monitoring of the decreasing 

preasure led to the declllon to lhut the plant down on September 2, 1996 

to lnv11tlgete end correct the cause of the decreaalng oil preaaure. The 

shutdown was required to avoid major turbine damage. 

. , 1· 



After shutdown, en Internal lnapection of the main lube oil reservoir 

2 reveelad flange aepatation end gaaket materiel lou on 1 flange downstream 

:l of the lube oil eductor, t four end ont·htlf foot longitudinal through-wall 

4 creek In the eductor pipe end damaged or miaslng pipe aupporu lnsldo tho 

r. reservoir. The lube oil tductor Ia a device which uMs the dlachargo flow 

e from the attached main lube oil pump to Increase system oil flow to the 

1 bearings and minimize the need f·or eddltlonel pumping capacity. Ita 

a operation Ia euential to turbine operation. The aeparated flange and the 

e pipe crack were the direct cauHI of the degraded lube oil prtsaure. Piping 

10 vibration Inside the tenk epperently caused the failure. 

11 Prior to the decreasing lube oil praasura noted on Auguat 30. 

12 1996,operatlon of the turbine had bMn normal. Obaerved oil preuurea had 

13 beon within tho normal range and wert conalatent with prtaaurta recorded 

14 over the prevloua MVeral yeara. 

1 r. The affected piping and components arelnaldt the oil reMrvolr end are 

16 not accessible for Inspection during operation, so the Impending failure 

11 could not have been observed earlier. No advisory letters from the turbine 

18 vendor concerning vlbrttlon·lnduc,ed ftllures of lube oil piping or supports, 

IS an.d no Indications of correapondenc• edvlalng of auch fellurea elaewhere 

20 In the Industry ware found to exist. Further. no Indications of Improper 

21 operation or maintenance which would have contributed to the failure were 

22 identified. 

23 My conclusion Ia that thla problem wea ntlther reasonably foreseeable 

24 nor avoidable. FPC' a action a to &hutdown Cry a tel River 3 on September 2, 

2& 1996 end make repairs to the turbine lube oil ayatem were reasonable. 
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VI. EMERGENCY Q!UEL GENERATORS AND EMERGENCY FEEPWAIER 

2 symM 

3 Q. PLEASE DESCRIBE THE CIRCUMSTANCES WHICH LED UP TO THE 

4 CONDmONSWHICH E.XIffiO IN SEPTEMBER 1998 AND PROMPTED FPC 

MANAGEMENT TO DEClO£ TO EXTEND THE OUTAGE. 15 
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A. The following Information wu devalo~d during lnvestigatlona conducted 

by FPC peraonnel, end parallel lnvestlgatlona done by NRC lnapectora. 

Tlhase lnvutlgatlons revealed a number of laauea relating to modifications 

made to the plant over a period of atvaral yt1r1 In order to manage EOG 

loads. 

By way of background, there are two EOGs Installed to provirie 

emergency electrical power at the Cryatal River 3 plant. Those generators 

are physically and electrically separated, and each provides power to o 

separate and redundant set or train of aafoty equipment I" A • end •a• 

trains) either of which can be used to mitigate an accident. The Emergency 

Feodwator !EFWI Syatem conaists of two pumps which provide water to 

the Steam Generators In certain accldantaltuatlona where normal feed water 

Is not available 10 that halt can be ro,movod by the Steam Genaratora, thus 

keeping the reactor cooled. One EFW pump Is driven by en electric motor 

and the other by a mam turbine. 

Brlll'fly, early In the o~ratlng life of Crystal River tho EFW ayatam was 

modified to make It a aafaty·rolatad ayatem. Thla modification Included the 

addition of automatic starting of the electric motor driven EFW pump. !EFP11 

from the • A' EOG. This modification lncroaaod tho electrical load on the 

· 13· 



•A• EDGin the initial loading time period. Since EFP2 is steam·turblne 

2 driven, there was not a corresponding Increase on ·a· EDG loading. 

3 In subsequent years, efforts were made to manage tho planned post· 

4 accident load on • A' EDG in order to maintain or improve electrical margins. 

6 One such action waa a modification In 1987 which powered one of two 

e redundant steam admiaalon valves for EFP2 from the 'A' side emergency 

7 power. Operation of both EFW pumps, In rum, reduced the feedwater ·flow 

8 provided by EFP1 and accordingly 'tho electrical load on • A • EDG. 

9 In 1990, FPC determined thet eddltional reductiona In the 'A' IEDG 

10 loading were desirable. In pa Jculer, under certain postulated very low 

11 probability accident conditions, tho low Pressure Injection Pumps would be 

12 called upon while EFP1 was still operating. The 1987 modification made 

13 EFP2 available under these conditions. The decision was made to 

14 automatically trip off EFP1 at low reactor coolant pressure to accommodate 

16 the Low Pressure Injection Pump load. This action reduced ' A' ·EDG 

1e loading end lncreaaed Ita operating margins. Baaed on Information known 

11 a'! tho time, Florida Power engineers believed that these modlflce!Jions 

18 would permanently address mitigation of Small Break Loaa of Coolant 

19 Accidents ISBLOCAI at Crystel River 3. 

20 During Refueling Outage 10, early In 1996, Florida Power engineers 

21 were working to Improve tho guidance provided to operators for managing 

22 EOG loads. A potential condition In which operation of both EFPs with 

23 certain postulated concurrent fallure.s might result In damage to ono or both 

24 of the pumps becauae of pump cavitation was Identified. Since EFP2 was 

26 rolled on for 'A' EDG load management, the potential lou of that pump 
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called Into question the "blllty of the • A· EDG to carry the electrical loads. 

2 In view of capacity Improvements prevloualy made to tho EOGs, Florida 

l Power engineers considered that It might bo feaalble to correct tho ahuatlon 

• by reveralng the modification done In 1987. Detailed calculations were 

6 performed using more aophlltlcated toola end techniques than had been 

e prevloualy available to aueu the trenalent load conditions. These 

1 calculetlons showed 1Nt EDG peek loed retlng would be exceeded for brief 

a periods 11 to 3 aecondal during the loeding sequence In the firat ~n~nute of 

9 EDG operetion. The focus of FPC efforts was on ensuring that the EOGs 

10 were capable of perform.lng tha' lntandad uftty function. S.cauao the 

11 englneera were aware that the diesel engines lnatalled at Cryatal Rlver 3 

12 were rugged end relleble mechlnes with aubstantial mechanlcel daalgn 

13 margins. thay contected the EDG manufacturer. The manufacturer advised 

1• that the engine performance would not be adversely affected by the 

16 momentary overfoed conditions. Based on lnformetion then known, It was 

18 concluded thet the • A' EDG would be able to carry the load under the 

11 specified accident condltlona. However, the fact that the expected loads 

18 exceeded the values apeelfled In TS, thua piecing the plent In a non-

19 conforming condition, wea not recognized. In follow-on review of this end 

20 re Ia ted lsaues, Aorlde Power engineers Identified the non-conformance with 

21 TS which waa tho immedleto cause of the management decision to extend 

22 the outage. 

23 

2• 0. PLEASE PROVIDE YOUR CONCLUSIONS CONCERNING THE 

26 REASONABLENESS OF THE MANAGEMENT DECISION MADE ON 
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OCTOBER 4 , 1998 TO KEEP CRYSTAL RIVER 3 SHUT DOWN FOR AN 

EXTENDED OUTAGE. 

'll'he decision made by FPC management on October 4, 1996 to go lnt•O an 

extended outage In order to addreaa dealgn·relatad lsauaa with the 

Emergency Dluel Generators IEDGI and tho Emergency Fudw11ter System 

was reasonable. 

When the October 1996 decision waa made to enter the outage. 

Information had been recently developed by FPC which showed that 

calculated electrieal loedlng on the 'A' EDG under some extremely 

Improbable poat·accldent conditions could exceed the maximum loading 

specified In the Cryatal Rlver 3 Technical Specifications CTSI. The potential 

excessive loading altuation waa Identified through detailed analy5ea of 

oloctrlcal system performance us.lng more sophletleated tools and 

techniques than had been previously available. To put the altuation In 

perspective. the probability of the specific aeries of events (concurrent lou 

of coolant accident ILOCA) from a .mall piping break, lou of oH·alta 

electrical power auppllea (LOOPI and a failure of the ·e· direct current 

oloctrical power) occurring at the aame tlmo has been calculated using 

probablllatic safety aueument technlquea. Thla Ia the once In 1 1 .6 billion 

year frequency of occurrence which haa taen mentioned el$ewhere In this 

caae. Deaplte the very low probability, thla condition Is within thellcenalng 

baaes of the plant. Therefore, when thia altuatlon was recognized. TS 

required that the • A· EDG be declared Inoperable, oven though tho onglno 

could actually have carried the potential required loada. In thla can with 
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the plant shut down, the EDG must be declared operable before plant 

2 startup. 

3 In view of the need to resolve EOG lnopereblllty before plant atartup, 

4 FPC management Initiated a thorough Investigation of the questions about 

5 EDG electrical loading. That was a reaaonable management deelllon. 

e A multi-disciplinary engineering review was started. The review was 

7 focused on Issues relating to EDG loading, end in particular, on the May 

8 1996 reversal of a 1987 modification to the power source for one of two 

8 redundant steam admission valves for the steam-driven Emergency 

10 Feedwater Pump IEFP21. Und"f certain accident scenarios, this change 

11 would cause an Increase In EDG load. 

12 The review confirmed that FPC's Internal processes had Identified that 

13 calculotod food ox coo dod EOG rating when the EFW modlflcetJon deacribed 

14 above was being Installed In April 1996. Further Information had been 

15 received from tho EDG manufacturer ahowlng that the generator set was 

16 capable of responding to the lncroaaed load. Based on the information 

17 provided by the review, FPC managers concluded that this lsaue could be 

18 technlcany resolved by requesting an amendment to the TS, but additional 

18 questions arose about whether the CR-3 EFW system could meat Teehnlcal 

20 Specifications. Accordingly, FPC management decided to conduct further 

21 invaltigstlon Into theaeluuu before considering startup. Tho decision to 

22 conduct a thorough Investigation wee a sound one. and waa consarent 

23 with the philosophy of conservatism and cera which I described earilar. 
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VII. CONCLUSioN 

2 Q. GIVEN THE CIRCUMSTANCES YOU HAVE DESCRIBED LEADING UP TO 

3 THE INITIATION AND SUBSEQUENT EXTENSION OF THE OUTAGE, HOW 

4 DOES THAT REFLECT ON FPC MANAGEMENT. IN YOUR OPINION? 

5 A . FPC maNged Cfyaul River 3 u1ely and reaaonably. 

IS FPC took e eeutloua and Slap-by·ttep epproach over a period of 

7 several years with full ewareneaa and conalderatlon of the lmponanca of 

8 EFW and the emergency electrical power ayatom. Modifications wore made 

8 which were lnanded to menage ufetv ayatam electrical load requlremenu 

10 to auy within the capebiUty of the lnsal.led EDGs. FPC avoided utenalve 

11 modlticetlona which would heve neeeuluted lengthy ouugea end Incurred 

12 higher costs for their customers. The designer of the Crystal ~!ver 3 reactor 

13 was consulted for some of theae modifications; o11ch of them w11s e maner 

14 of record, known to the NRC. Subtle ayatam Interactions Introduced by 

15 thue modmc.tlons were not recognized at the tlme. When tht interactions 

111 ware ldentlfled, FPC management took prompt and eppropriata action to 

11 extend the outage end fully lnvaatlgate the slluetlon. 8~11d of their 

18 lnvaatlgatlon, thorough corrective actions have been developed and are 

HI baing Implemented. I conclude from my review that FPC management has 

20 been reasonable In their operetion of Cryatal River 3. 

21 

22 Q. HAVE YOU COMPLETED YOUR WORK FOR FPC IN THIS MATTER? 

23 A . My Initial evaluation, baaed on review of available Information, Ia complete. 

24 However, I will be reviewing quaatlona end lnuea which mey be ralaad In 

u filings from lntetvenora or from the Commlulon Staff In thla menar end 
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1 may find furltler tnveltlgatlon to be appropriate. Should thet occur, and If 

2 addltionel lnformatlon Ia developed which bears on my conclualona, I may 

3 supplement thla teltimony. 

4 

5 Q. DOES THIS CONCLUDE YOUR DIRECT TESTIMONY7 

6 A. Yes It don. 
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