
UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of:

Northeast Nuclear Energy Company 

(Millstone Nuclear Power Station, 
Unit No. 3)

Docke N 4' :Docket No. 50-423-L-

ASLBP No. 00-771-01-LA

CONNECTICUT COALITION AGAINST MILLSTONE AND 
LONG ISLAND COALITION AGAINST MILLSTONE'S 

FIRST SUPPLEMENT TO EXHIBIT A 
(ANNEXED TO INTERVENORS' MARCH 20, 2000 REPLY TO 

NORTHEAST NUCLEAR ENERGY COMPANY'S 
FIRST SET OF INTERROGATORIES) 

The Connecticut Coalition Against Millstone ("CCAM") and 

Long Island Coalition Against Millstone ("CAM") (collectively, 

"Intervenors") herewith supplement the exhibits identified in 

Exhibit A to Intervenors' March 20, 2000 Reply to Northeast 

Nuclear Energy Company's First Set of Interrogatories and Request 

for Production, as follows: 

(1) Yankee Atomic Electric Company to the Nuclear Regulatory 
Commission, Licensee Event Report (LER) 2000-02, "Fuel 
Movement Exceeds Travel Height Restriction," April 13, 
2000.  

(2) Southern Nuclear Operating Company, Inc. to Nuclear 
Regulatory Commission, "Joseph M. Farley Nuclear 
Plant/Unit 1 Licensee Event Report 2000-04-00/Three 
Spent Fuel Assemblies in Spent Fuel Pool Locations Not 
Allowed by Technical Specification 3.7.15," April 20, 
2000.  

(3) Duke Energy Corporation to Nuclear Regulatory Commission, 
"McGuire Nuclear Station Unit 1 and 2/Licensee Event 
Report 369/00/03, Revision 0," March 30, 2000.

Dated at Redding, 
Connecticut this 
22nd day of May 2000

CONNECTICUT COALITION AGAINST MILLSTONE 
LONG ISLAND COALITION AGAINST MILLSTONE 

Bye:l. 03-38-95

w)r.

21 :31

9A-st



+12023320895 UCS DC 13" FPC!' HAi 1? _ 

YANKEE A TOMIC ELECTRIC COMPANY Telepoe (508) 721-773 

Suise 200, 19 Mlstate 04 Auburn, MasCUSO S 01501 

April 13, 2000 
BYR 2000-035 

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

Reference: License No. DPR-3 (Docket No. 50-29) 

Subject: Licensee Event Report (LER) 2000-02 

This letter forwards Licensee Event Report 2000-02, titled "Fuel Movement Exceeds Travel 

Height Restriction".  

We trust this infotmation is satisfactory; however, if you have any questions, please contact us.  

Very truly yours, 

YANKEE ATOMIC ELECTRIC COMPANY 

Regulatory Affairs Manager 

c: Mr. Phillip Ray, Project Manager 
Decommissioning Section 
Project Directorate IV and Decommissioning 
Division of Licensing Project Management 
Office of Nuclear Reactor Regulation 

Mr. R. Bellamy, Chief 
Decommissioning and Laboratory Branch 
USNRC, Region I 

,nc S~ 7 03 701'3
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NRC FORM 366 U.S. NUCLEAR REGULATORY COMMISSION APPROVWD VY M NO. 31500104 
S(4.95) EXPIP$S 04d30.'13 

INFORMATION CQLOTJI'ION H IOUliST: liO, NM., RePO•IrTE LOSSOINSI 
BAK TO INUIS'tRY. FORWARD COMMENTS REGARU=DINGLANOAEICROATDIT h IEBN PROCESS ND}n 

LICENSEE EVENT REPORT (LER) SF33). V.. 2 ,L, oIJnoR I ,A 001FN TO T.l. PACFEJ W RK•3 RLCT1OR PROMM ECTS•N (3A00h64•r), DOFFIQO.  

OP IAAN AOE•M NT*•NO O UD'•r"r, WA•SHING(3TON, 00 2050.% 

FAMlUlT NM~E (1) WOWKE MUMBER (2) PAOE: (3) 

Yankee Nuclear Power Station 50-029 2 of 4 

TITLE (4) 

Fuel Movement Exceeds Travel Height Restriction 

EVENT DATE (6) r LER NUMBER (6) REPORT DATE (7) OTHER FACILITIES INVOLVED (8) 

MONTH DAY YEAR YEAR REVISION MONTH DAY YEAR yACI4n' NAMEP OCKET NUMBER 

200 200FACILITY NAME 0OCKI¶ NUMSER 02 j000 2000 04 115 2000 

OPERATING THIS REPORT IS SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10 CFR §- (Check one or more) (11) 
MODE (9) NA 202201 (b) - -2&0•3(a)(2)(v) 160.73(a)(2)(1) 50.73(a)(2)(2AII) 

POWER 20.2203(a)(1) 20.2203(,,(3)(,) 50.73(a)(2)(11) 5 .3(a)(2)(x) 

LEVEL (10) 20.2203(a)(2)(I) 20.2203(a)(3)(Il) S0.73(a)(2)(Ifi) 73.71 

20.2203(a)(2)(i) 20.2203(a)(4) 50.73(a)(2)(Iv) OTHER 

20,2203(a)(2)(Iil) 650.38()(1) 50.73(a)(2)(v) Sp$c) in AnSrrel below or S.....ý Form 366A 

20,2203(a)(2}(Iv) 50.36(c)(2) 50,3(a)(2)(vtI) 

LICENSEE CONTACT FOR THIS LER (12) 

NAME TLEPHONE NUMBER (il~cOude Area Code) 

J. A. Kay, Principal Licensing Engineer (413) 424-5261 

COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT (1 3) 
CAS SSa OMOETMANUFACTURER REOTBECAUSE SYSTEM ,rOPNN MANUFACTURER REPORTABLE 

TO NPIRDS TO NPRIDS 

SUPPLEMENTAL REPORT EXPECTED (14) SUEXPBISTID ONAY YEAR 

YES SUBMISSION 
(If yeS, complete EXPECTED SUBMISSION DATE). DATE (15)

NRC FORM 38$ (4-95)

A.BS•ITRA•C' (Limit to 1400 spaces, i,e., approximatiely 15 single-s;PaCea typeawrltten 4-ines 
(16) 

Yankee Nuclear Power Station was permanently shutdown in February 1992 and is currently being 

decommissioned. In the early 1980s, spent fuel storage capacity was increased by adding an upper tier of fuel 

storage racks. During preparation to conduct spent fuel inspections in the Spent Fuel Pool, it was discovered that 

past practice used in moving spent fuel from the lower tier racks to the upper tier racks was contrary to the design 

basis as described in the FSAR. The FSAR states that "the racks are designed to maintain proper spacing and 

structural integrity after being impacted by a fuel assembly dropped onto any location from a height of six inches 

above the top of the racks." The plant procedures for moving fuel assemblies had established a precaution to 

restrict travel height for moving fuel over lower tier racks. The maximum fuel assembly travel height over 
"ungrated" SFP racks is six (6) inches above the plane of the top of the rack. Past practice, however, permitted 

spent fuel movement over the lower tier racks to heights higher than 6 inches to enable movement up and over 

installed grating for storage in the upper tier racks. This resulted in lifting fuel approximately 13 inches above the 

racks, which is outside the design basis. As such, this LER is submitted in accordance. with 

IOCFR50.73(a)(2)(ii)(B) as a condition outside the design basis of the plant. No fuel handling evolutions were in 

progress at the time of discovery of this issue.
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NRC FORM 366A U.S. NUCLEAR REOULATORY COMMISSION 

(4.96) LICENSEE EVENT REPORT (LER) 
TEXT CONTINUATION 

flILITY NAM9 (1) DOCKET NUMBER (2) LE NUM3ER (6) PAGE (3) 

Yankee Nuclear Power station NUMBER NUMBER 

05000029 2000 -- 02 -- 2 of 4 

TEXT (it more space Is required, use additonal copies of NRC Form 366A) (17) 

BACKGROUND INFORMATION 

Yankee Nuclear Power Station was permanently shutdown in February 1992 and is currently being 

decommissioned. During the review and planning for the upcoming fuel inspection campaign, questions 

arose as to the technical and licensing basis for travel height restrictions for handling fuel assemblies within 

the Spent Fuel Pool. In particular, there was uncertainty as to the assumptions used in the analysis of the fuel 

assembly drop accidents when transferring fuel between lower and upper tier racks, No fuel handling 

evolutions were in progress at the time of discovery of this issue.  

EVENT DESCRIPTION 

During preparation to conduct spent fuel inspections in the Spent Fuel Pool, it was discovered that past 

practice used in moving spent fuel to the upper tier racks was contrary to the design basis as described in the 

FSAR. The FSAR (Section 246.1) states that "the racks are designed to maintain proper spacing and 

structural integrity after being impacted by a fuel assembly dropped onto any location from a height of six 

inches above the top of the racks." Moving an assembly from lower tier to the upper tier racks required the 

installation of gratings over lower tier racks that preclude deformation of the racks in the event of an 

assembly drop. Installed gratings extend approximately twelve (12) inches above the top of the lower racks.  

The plant procedures (OP- 4226 & 7107) for moving both dummy and spent fuel assemblies had established 

a precaution to restrict travel height for moving fuel over lower tier racks. The maximum fuel assembly 

travel height over "ungrated" SFP racks is six (6) inches above the plane of the top of the rack. Past 

practice, however, permitted spent fuel movement over the lower tier racks to heights greater than 6 inches 

to clear the installed grating for storage in the upper tier racks. This resulted in lifting fuel approximately 13 

inches above the racks, which is outside the design basis.  

The design basis for fuel movement restrictions was first established during modifications to increase fuel 

storage capacity of the lower racks. These modifications replaced the existing spent fuel storage racks with 

anodized aluminum fixed-poison (Boral) curtain racks having a reduced center-to-center spacing. Design 

basis information was provided in Technical Specification Proposed Change # 13 1, submitted in September 

25, 1975. From this submittal, the following was stated: 

"An additional design basis which will be met is the requirement that the spent fuel racks as installed be 

able to maintain proper spacing and structural integrity after being impacted by a spent fuel assembly 

dropped onto any location from a height of 6 inches above the top of the racks." 

The NRC's SER associated with this change (License Amendment #33, dated December 29, 1976) did not 

restate this commitment explicitly. The SER does, however, state that "dropping a fuel assembly from above 

the top of the racks will not result in deformation of the racks and the fuel will be sufficiently above that 

stored in the racks so that the reactivity increase due to an assembly lying across the racks will be negligible."

NRc FORM 366A (4-05)
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NRC FORM 366A U.S. NUCLEAR REGULATORY COMMISSION 

(4-*9) LICENSEE EVENT REPORT (LER) 

TEXT CONTINUATION 
FACIL'T•NAME•-(1) IOCKET NUMBER (2) LER NUMER (6) PAGE (3) 

Y7hAH I SL;;UCE'NH"AL -KhVl•I5ul 

Yankee Nuclear Power Station NUMBER NUMBER 

05000029 2000 -- 02 -- 3 of 4 

TEXT (df foro SpaOck6 required, use additional opiOe of NRC Form 366A) (17) 

Additional modifications and improvements were subsequently made to the spent fuel pool to further increase 

fuel storage capacity by adding an upper tier of racks. These modifications replaced and installed additional 

lower tier fuel racks, installed a new stainless steel pool liner, installed structural support modifications, and 

installed new upper tier racks (including grating installed between the lower and upper tier racks). This 

information was described in Technical Specification changes associated with Proposed Change # 158 

(including supplements) submitted between 1978 and 1982, License Amendment # 75, which cukninated 

these changes, established an additional height restriction when moving spent fuel over a "grated" lower tier 

spent fuel rack. The grating was a provision of the change in recognition that putting fuel on the upper tier 

would involve lifting fuel assemblies higher than presently allowed.' 

"The grating will be supported on the lower beams of the second tier support structure, The grating 

and support structure are designed to resist the impact of a fuel assembly dropped from 11 feet above 

the existing spent fuel racks. The analysis permits plastic deformation but limits distortion to prevent 

contact with the racks. This grating will be placed in the pool prior to placing any racks on the second 

tier." 

The practice of moving spent fuel assemblies in accordance with OP--7107 required an implied movement of 

the assembly higher than 6 inches to move it up and over the lower tier grating. While a precaution in the 

procedure clearly stated the 6-inch height restriction, the procedure was silent on the steps and pathway 

necessary to move the assembly up the additional 7 inches and over the grating and preserve the 6-inch travel 

height restriction. Since it was literally impossible to move the assembly over a partially grated fuel rack 

without lifting the assembly higher than the 6-inch limitation, the practice was to move the assembly higher in 

a path directly over vacant fuel storage cells in order to move it up and over the grating. It is believed, 
however, the practice never moved the fuel assembly above the 6-inch restriction when directly over a 

location with stored fuel

A Condition Report (CR) (CR 00-44) has been initiated, This condition is reportable as an LER in 

accordance with IOCFR50.73(a)(2)(ii)(B) - a condition that was outside the design basis of the plant.  

The NRC regional site inspector was notified of this occurrence on 3/22/00.  

CAUSE OF EVENT 

The cause of this event is the failure to adequately incorporate design basis information into plant procedures 

to specify the steps and pathway necessary to move the assembly up the additional 7 inches and over the 

grating and preserve the 6-inch travel height restriction.  

YAEC letter to USNRC, "Proposed Change #158, Rev. I to Supplement No. 3, dated August 18, 1980.

NAC FORM 360A (44-)
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hA6 FORM 368A L 
4.9•)Lli

U,S. NUC1..AR REGULATORY COMMISSION

SAFETY ASSESSMENT 

No fuel handling evolutions were in progress at the time of discovery of this issue.  

CORRECTIVE ACTION 

In preparation for the spent fuel inspection campaign, the following corrective action plan was developed and 
implemented (including engineering evaluations and procedure changes to OP-4226 and OP-7107): 

", Before moving any fuel to the upper tier racks, install the grating over the entire east bay lower tier racks 
to create a safe load path to the upper tier storage racks, 

"* Perform all spent fuel and component moves in compliance with the 6-inch travel height; requiring all fuel 
removed from the lower tier racks to be moved to a location where there are no racks with stored spent 
fuel (north end of pool) and then lifted to a height sufficient to move the spent fuel over grating to the 
upper tier, 

"* Establish a safe zone within the lower tier racks by emptying the center bay racks of fuel to permit fuel 
inspections (including installation of inspection equipment) and movement of assemblies between lower 
and upper tier racks.  

ADDITIONAL INFORMATION 

None.  

PREVIOUS SIMILAR EVENTS 

None.

NRC FORM 366A (4-9r)
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Dave Morey Southern Nuclear 
Vice President Operating Company, Inc.  
Farley Project Post Office Sox 1295 

Birmingham, Alabama 35201 

Tel 205.992.5131 

SOUTHERN 
COMPANY 

Energy to Serve Your Wo rld 
April 20, 2000 

Docket No.: 50-348 NEL-00-04 12 

U. S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Washington, DC 205535-0001 

Joseph M. Farley Nuclw Plant 
Unit I Licensee Event Report 2000-004-00 

Three Spent Fuel Assemblies in Spent Fuel Pool 
Locations Not Allowed By TeIc__i4qW Specification 3.7.15 

Ladies and Gentlemen: 

Joseph M, Farley Nuclear Plant Unit 1 Licensee Event Report (LER) No. 2000-004-00 is being 

submitted it accordance with 50.73(aX)(2Xi). There are two NRC commitments in the LERR. They 
are as follows: 

1) The applicable procedurc will be changed to provide sufficient detail to ensure 
correct configuration determinations and define independent review 
requirements prior to moving fuel.  

2) Responsible personnel will be trained on lessons learned from this event, 

review requirements, and revisions to the procedure prior to moving fuel, 

These will be completed prior to the next fuel assembly movement, 

If you have any questions, please advise.  

Respectfully submitted, 

Dave Morey 

EWC/maf 1er200004-00doc 
Attachment

1- 4t6o 370 7/02-
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Page 2 
U. S. Nuclear Regulatory Commission 

Cc: $outher Nuclea Operat Co" 
Mr. L. M. Stinson, General Manager - Farley 

U. S. Nuclea Reulatory Commissim Washinton. D. C.  
Mr. L. M. Padovan, Licensing Project Manager - Farley 

U, S. Nuclear Rcgulatoa Commiss ion, Region II 
Mr. L. A. Reyes, Regional Administrator 
Mr. T. P. Johnson, Senior Resident Inspector - Farley
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AP7ftOVFD DM3 NO, 31i0-10CXAE OS/SflOI 
NAC FORM 34 U.SNUCLEAR REGULATORY COMMISSION 9gUmW bm(idWen P t00"O tcOwn* wh te rnantatroi 
(&199M Inlomnaon rquint B0 hr.. Rapo*td wl n larned are i a 

Inbc 1W jljCotn g protos and Ied beck Ir Inday. Fowd cWrnWIr 
LICENSEE EVENT REPORT (LER) r, U.S. NrAru Ran taIy C ords, ,sfn.•,ot, DC (M 

P e erse for rluired WnW ofr 00010I, and to h Parp,, c, Reduction Pro t (3150.0104), Me of 

d ngidcharafr for e6th bWlok) Manaanwcnt and Budget Waashlnglton, 0 20W. If rn itfemIo
coll1cdon does not deploy a ,furen'ty valid MCAS ontrol nurnbsr, the 
NRC ray rnot onduct w• pornsor, aid a persn m not requited tb S.........%r od' n . Boa I* htrrm ,.o,•fo~n..  

FACILIMNWl) 
ErT NUMBER (I) 

Joseph M.,Farley Nuclear Plant - Unit 1 n05 0 0 0 3_4 811 OF 4 

717TLE (4) 

"Three Spen Fuel Assemblies in Set Fel Pool Locations Not Allowed b Technical 3.7.15 
N04 ST 5 N MNo AOR AOHFlFC4ITIESINVOLVED 

) 

MOT A ER YEAR S MN14AY W YER FX~AILrNAMEf COCKrT NUMBER Sm0 5 0 0 o 

OPERTINOTHISR~rOT ISSUBMTTEFACILIT NAME 0 00 
0 3 123 20002.0.000 0400 04 2012000. 0 000 

OIHRI: REPORT I3 .UBMITT110 PURSUAJIT TO TH1i RWUIREMS4NT7 OF 10 CFR 1.: (Check ,n or more) (11) 

MODE(S3) 1 2=0i) 2awo.232(1v XI so&Th4)(2mm,5a~t 

POWER r20.20(al~l) 20.nw(xsx)M 0WO 

LEV"E`1410 0 MZOROf<,(X) 73.712~)()a) O7~e(Nl)~a 

ZZ3(4000( 25.2033(sJ(4) 50.73(a)(2)v) OTHER 

LICENSE• CONTACT FOR THIS L. (1t 

L. M. Stinson, General Manager Nuclear Plant 3 3 4 8 9 9 5 1 5 6 
.. MryI- NM LINE FOR rLCH COM P R SCRIBED INI A PORT 13 

CAUgE SYSTEM COMPONENT MANUFACTUREE REPORTABLE CAUSE SYSTEM COMPONENT MANUFAOThRER RPORPTABLE: 

TO EPFX 
TO 8'LX 

' SUPP.EMEN'th REPORT PD 14. ,XT : MOWNT DAY , 

SUBMISION 

YES of yes"opt.. Oft EO SUB 1MISSON DAMT I 

XSTRACT jLimrt 1• a1400 spale,, i.e.. ýapffoWm*aly 15 ein0r,!-S , tyWumttn hsa) (14) 

On March 23, 2000 at 0830, it was determined that Unit I had been operated in a condition contrary to 

Technical Specification (TS) 3.7.15, in that three spent fuel assemblies were loaded in the Spent Fuel Pool in 

configurations contrary to TS Figures 4.3-1 through 4.3-5, This condition first occurred during the core 

offload for the current refueling cycle on March 13, 2000 at 1449.  

Manual verification of the acceptability of proposed offload configuration on March 11, 2000 failed to identify 

that three assemblies had insufficient burnup for their planned storage locations. On March 23, 2000, while 

Reactor Engineering personnel were loading the fuel location data into a Special Nuclear Materials tracking 

software package being developed for use, three fuel assemblies that did not meet the Technical Specification 

storage configuration requirements were identified. On March 23, 2000 at 0933, relocation of the three 

affected assemblies into acceptable locations was completed.  

This event was caused by personnel error in that personnel responsible for developing, perfbrming, and 

verifying the SFP configuration failed to assure that three fuel assemblies met the Technical Specification 

configuration requirements. Contributing causes were lack of detail in the procedure, experience level of 

personnel performing this evolution, and insufficient independent review in the verification process. The 

procedure will be changed to provide sufficient detail to ensure correct configuration determinations.  

Responsible personnel will be trained on revisions to this procedure and the independent review requirements 

prior to moving fuel.

MRC Foarm me 4461 Mnt
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NRC $;ORM WA U.9,NUCLAR REGULATORY COMMISSION 

LICENSEE EVENT REPORT (LER) 
TEXT CONTINUATION 

FACILitY NAME Iii DceCIr NUMlM-(2) LEt NUMBeR (a) PACE (3) II YEAR SEQUENTIAL R"tIV 
NIIe NUMBER

Joseph M. Parley Nuclear Plant - U.nit 1 ._03.2 0, 0 0 0003484 00O0,V- 0 AA 4- 0OI 20F 4 
TEXT O mot* oscils rsqWtted, uddtnt cOpe. of NRC Foi 358A)(, ] 

Westinghouse - Pressurized Water Reactor 
Energy Industry Identification Codes are identified in the text as [XX].  

Description of Event 

On March 23, 2000 at 0830, it was determined that Unit I bad been operated in a condition contrary to 
Technical Specification (TS) 3.7.15, in that three spent fuel assemblies were loaded in configurations 
contrary to TS Figures 4.3-1 through 4.3-5. This condition first occurred during the core offload for the 
current refueling cycle on March 13, 2000 at 1449.  

On March 10 and 11, 2000, Reactor Engineering personnel reviewed the proposed configuration for the 
Spent Fuel Pool (SFP) for the Sixteenth Refueling Outage core offload against the TS.  

The following combination of circumstances created an error likely situation for performance of this 
evolution: As the SFP approaches capacity with time, the complexity of the task of determining acceptable 
storage configurations has increased, however, the procedure bad not been strengthened to address this 
additional complexity. The performance of this evolution was initially started using conservative fuel 
burnups. This resulted in excessive conservatisms being applied to the determination of acceptable 
configurations, and the evolution was restarted using actual end of cycle burnups. This reduced the time 
available for completion of the activity. As a result, personnel performing the verification and review chose 
to perform the activity together instead of sequentially, resulting in a reduction in quality of the review.  

Manual verification of the acceptability of proposed offload configuration failed to identify that the proposed 
configuration would not meet the acceptable configurations defined in TS Figures 4.3.1 through 4.3-5, for 
three spent fuel assemblies. The review of this verification process also failed to identify this condition. The 
assemblies in question had burnups of up to 3300 Megawatt-days per Metric Ton Uranium (MWD/MTU) 
less than the minimum required for the proposed storage locations. The core offload was performed from 
March 11 through 14, 2000.  

On March 23, 2000, while Reactor Engineering personnel were loading the fuel location data into a Special 
Nuclear Materials tracking software package being developed for use, these three fuel assemblies that did not 
meet the acceptable loading patterns were identified. On March 23, 2000 at 0933, relocation of these three 
affected assemblies into acceptable locations was completed.

fnC Form mUnM[ ($-0"
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NRC FORM 'A" U.S.NUCLEAR REGULATORY COMMISSION 

LICENSEE EVENT REPORT (LER) 
TEXT CONTINUATION 

FACILTY NAME (1) CoKTUON(2) LNUSRB)PA43E J31 

1 QUJNI1NTAL RZVIWIC-N 
ZUMMAit 10 NUMERM 

Joseph M, Farley Nuclear Plant - Unit 
OF 

,CX .. u s a Is IIIId u.. . .. .. . .  

Cause of Even! 

This event was caused by personnel error in that personnel responsible for developing, performing, and 
verifying the SFP configumtion failed to assure that three fuel assemblies met the Technical Specification 
configuration requirements. Contributing causes were lack of detail in the procedure, experience level of 
persontnel to perform this evolution, and insufficient independent review in the verification process.  

Safetv Assesment 

Analysis shows that a boron concentration of 700 ppm would have kept Koff below the limit of 0.95. Since 
the Technical Specifications require a minimum boron concentration in the SFP of 2000 ppm, and actual 
boron concentration was 2435 ppm, the Keff of the SFP remained less than 0.95 throughout this event. In 
addition, this analysis conservatively took no credit for the Boraflex neutron adsorber located in the SFP 
racks 

Therefore the health and safety of the public were unaffected by this event.  

This event does not represent a Safety System Functional Failure.  

Corrective Action 

On 3/2312000 the three assemblies were relocated to acceptable configurations.  

The Unit 2 SFP was checked for fuel in incorrect storage configurations. None was identified.  

The applicable procedure will be changed to provide sufficient detail to ensure correct configuration 
determinations and define independent review requirements prior to moving fuel.  

Responsible personnel will be trained on lessons learned from this event, review requirements, and revisions 
to the procedure prior to moving fuel.

4R! For 4.M (S•61M)
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NRCQ-RM 3W U.S.NUCLEAR REGULATORY COMMISSION 

LICENSEE EVENT REPORT (LER) 
TEXT CONTINUATION 

71AILITY NAM1 f A We- IC00=02M (a) 23l 1.19 W PU09(3) 

Joseph M. Farley Nuclear Plant -Unit 1 I F TFINUMBE 

0 50003 8 I2 0,0 - 0 0 4 - 0 0 4 OF 4 
OTET OMffw*r spc ii uqtiitsd, use mdWOia" copim of NRC m 1 fl7 

Additional Infbrmation 

As an enhmncemeant, a computerized SFP configuration verification system will be placed in service prior to 

September 30, 2000. The configuration verification procedure will be revised to reflect the computerized 
verification process, and optimize the manual verification process, by September 30, 2000. Reactor 
Engineering personnel and supervision will be trained on the software additions and related procedure 
changes by October 30, 2000.  

A voluntary 4-hour nonemergency notification was made to the NRC at 1215 on March 23, 2000.  

The following LER. has been submitted in the past 2 years on a combination of personnel error and 
inadequate procedure: 

LER 1992-003-00 Unit 1, Waste Gas Decay Tank Hydrogen and Oxygen Exceeded Concentration Limits

KMU rorm r [{lIaW
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Duke Energy Corporation Enkegy McGuire Nuclea Station E n e # '. 12700 H age r F err y R oa 
Huncemiilly, NC 28078-9340 

H. B. Baron (704) 8754800 SAXIC 

Vice J1rsiden, (704) 875-809 A 

DATE: March 30, 2000 

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

Subject: McGuire Nuclear Station, Unit 1 and 2 
Docket No. 50-369 
Licensee Event Report 369/00-03, Revision 0 
Problem Investigation Process No.: PIP M-00-0844 

Gentlemen: 

Attached is a Licensee Event Report describing a pre-existing 
design condition associated with criticality calculations. The 
condition affects calculations used to generate Limiting 
Conditions for Operation (LCO) for fuel storage requirements in 
the spent fuel pool. This event is being reported pursuant to 10 
CFR 50.73 (a) (2) (ii) (B) "Operation Outside Design Basis of the 
Plant". This was previously reported under the parallel criteria 
of 10 CFR 50.72 in Event Number 36748 on March 2, 2000.  

The design basis criteria at issue in this report is the required 
Zeff associated with a spent fuel pool filled with water at zero 
boric acid concentration. The actual boron acid concentration of 
the spent fuel pools is maintained in excess of 2500 ppm and 
monitored on a routine basis as required by technical 
specifications. These factors mitigate this event to the extent 
that the condition did not adversely impact plant safety. These 
actual conditions allow for adequate time to detect and mitigate 
any dilution of the fuel pool before violating the Keff design 
basis acceptance criteria.  

A Regulatory Commitment is listed as a planned corrective action.  

Very truly yours, 

H. B. Barron, Jr.  
McGuire Nuclear Station, Vice President 
Duke Energy Corporation

1' 50 3 7 0Q/ 6O
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Attachment

cc: L. A. Reyes 
U.S. Nuclear Regulatory Commission 
Region II 

Atlanta Federal Center 
61 Forsyth St., SW, Suite 23T85 
Atlanta, GA 30323 

F. Rinaldi 
U.S. Nuclear Regulatory Commission 
Office of Nuclear Reactor Regulation 
Washington, D.C. 20555

INPO Records Center 
700 Galleria Parkway 
Atlanta, GA 30339 
(Sent Electronically)

S. Shaeffer 
NRC Resident Inspector 
McGuire Nuclear Station
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REPORTED LESSONS LFARINW ARE INCOFPORATIED INTO THE.  LICENSEE EVENT REPORT (LE=R) uC;NQN PROCESS ANO G 9AoCKTOINUSTRY, OR-o A0 

LICE SEE VEN REP RT (ER)COMMENTS REGARDING BURDEN ESTIMATh TO THE llPorAmAnQN 
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REGULATORY COMMISSION, WASHINGTON. DC 20655.•0001 AND TO 
THE PAPERWORK REDUCTION PROJECT (316404104), OFFICE OF 

MAGf ANI &PPE', WASHINGTON. 002 03.  

FACILITY NAME (1) DoOCKTT NUMBER (2) PAGE (3) 

McGuire Nuclear Station, Unit 1 015 0 00369 1of 5 

TITLE (4) Non Conservatism In Spent Fuel Pool Criticality Calculation 

EVErDATE (§__ RLEA NUMBER (6) REPOT DATE (7) OTHER FACIUTIES INVOLVED [8) 
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03 02 00 00 03 0 03 30 00 McGuire Nuclear Station, 
.- 1Unit 2 05000 370 

OPERATING THIS REPORT Is SUBMITTED PURSU TUOTHEREQUIREMENTSOF100FRChaeckonaor..mm..ofUtfhfoIkowin0r 1) 

MOD0E (9) 20.402(k)) =0405(a) S0.73(a)(2)(y), F73.71(b) 
POWER 20.4054a)(1)(1) 50.39(c)(1) SO7()2()73.71(c) 
LEVEL (I o) 0.4OS(a)(1)(fi) SOS(X)57()e(i)OTHERA (Spsci4'Iin 

• , 20,405(a)(1)(6I) 50.73(a)(2)(1) S0.73(a)(2)(vIl1)(A) Abstrad btw And 
• 2I.40n(a)(1)(v XX. 5,73(a)(2)(Ii) .. ,73(a)(2)(vi3)(S) in Te. NRC Pom 

.._ _ _ '20.405(a)(1)(v.) .-0.7act)(2)r") . 3-6A) .  

LICENSEE CONTACT FOR THIS LER 112) 
NAME TsLEPHONE NUMBRFA 

AREA CODE 

M, T, Cash (704) 1875-4117 
COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRISED IN THIS REPORT {()13) 

CAUSE SYSTEM COMPONENT MANUFACTURER REPORTABLE CAUSE SYSTEM COMPONENT MANUFACTURER PORTASWLt ., 
TO NPROS .....iTO NP"OS 

SUPPLEMENTAL REPORT EXPECTED (14) EXPECTED MONTH DAY YEAR 

SUBMISSION 
YES /t yes, eMf EXPECTED SUBMISSION DATE) NO DATE (1§)

ABSTRACT (Lirnileto 1.400 Spaces, i a. appe*-rbnetely fifteen sing1e-spe lYPewfH~ten lines) (IS) 
unit Status: Both Unit 1 and Unit 2 were in 
percent power at the time of discovery.

Mode 1 (Power Operation) at 100

Event Description: Modeling methods used to perform spent fuel pool 
criticality analysis have been determined to be non-conservative.  
Specifically, certain assumptions may result in Keff in excess of 0.95 for 
postulated off-normal conditions with 0 ppm boron concentration in the fuel 
pool. The design basis of the plant requires that fuel stored in the fuel 
pool remain • 0.95 Keff when fully flooded with unborated water.  

Event Cause: This event is the result of an original design condition.  

corrective Action: Technical Specifications will be revised to include 
additional conservatism to account for uncertainties associated with modeling 
assumptions.  

NRC FORM 3as'NPRDS no longer exists, equipment failures will be reported through EPIX
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ESTIMATED OURDEN PER RESPONSE TO COMPY Yn1TH THIS t4'JOATOAY 
INFPORMATiON COLLECTION REQUEST: 50.0 HRS. REPORTPD LESSON$ 

LICENSEE EVENT REPORT (LER) LEANEC ARE NWRPORATEO (N70 THE UCENSNO POCS ANO FED 
BACK TO INDUSTRY, FORWARD COMMENTS REGARDING BURDEN 

TEXT CO NTIN UATION ESTIMATE. TO THE INFORMAtiON AND AECO44S MANAGEMENT BRANCH 
(T-6 F33), U.S. NUCLLAR REGULATORY COMMISSION. WASHINGTON. DC 
2M$4.001. AND TO THE PAPERWOAK AECUCTN PROJECT 0 1$04¶04).  
OfPRCE OP MANAGEMENT ANDftUCO9ET WASKINGTON, Dr, 2060, 

F irYNAE()DOCKET NUMBER (2) .ER NUMBEF PAGE (3) 

YEAR IWSEOUENMALISR"SONI _NUMBER NUMBER 

McGuire Nuclear Station, 05000 369 2000 03 0 2 OF 5 

BACKGROUND: 

Each unit has an independent fuel storage pool that contains fuel 
storage racks fEIlS: RK] in a 2 region design. Region 1 uses a high 
density flux trap design for storage of nuclear fuel. Region 2 uses a 
high density "egg-crate" design for storage of nuclear fuel. The spent 
fuel pool storage racks provide for safe storage of nuclear fuel 
assemblies. This includes maintaining a coolable geometry, preventing 
criticality, and protecting the fuel assemblies from excess mechanical 
or thermal loading. The rack design provides for fuel storage in a 
array such that the Neutron Multiplication Factor (Keff) will remain 
equal to or less than 0.95 assuming unborated water filled the pool.  
Keff values less than 1.0 indicates a sub-critical condition.  

The water in the spent fuel pool contains boric acid dissolved in 
solution to act as a neutron absorber. The large neutron absorption 
characteristics of boron in combination with the rack design results in 
an actual Keff far below 0.95. Technical Specification (TS) 3.7.14, 
Spent Fuel Pool Boron Concentration, requires that the spent fuel pool 
boron concentration be within the limits specified in the Core Operating 
Limits Report (COLE). Current COLE limits require boron concentration 
> 2675 ppm. TS Surveillance 3,7,14.1, Spent Fuel Pool Boron 
Concentration Surveillance, requires fuel pool boron verification every 
7 days.  

TS 3.7.15, Spent Fuel Assembly Storage, also specify acceptable storage 
configurations for fuel assemblies in the fuel pool. These limits are 
indexed against the initial enrichment and burnup of individual fuel 
assemblies. Based on these parameters fuel assemblies are grouped into 
one of three classes, Filler Assemblies, Unrestricted Storage, and 
Restricted Storage. This same TS specifies patterns for locating the 
fuel assemblies based on class, The classification of fuel assemblies 
and the associated patterns have been determined using nuclear physics 
models. These models consist of sophisticated neutronic computer codes.  
The computer codes simulate the geometry, materials, and physical 
behavior of the nuclear fuel and surrounding materials in the fuel pool.  
These models have included an assumption that fuel assembly axial burnup 
distribution is uniform and that axial neutron leakage will be zero.  
These assumptions along with geometric models have approximated fuel 
pools as two dimensional systems. The underlying assumption has been 
that the conservative assumption of zero axial neutron leakage would 
result in conservative values of Keff. These models have not taken any 
credit for soluble boron in the spent fuel pools or for other poisons in 
the form of fuel assembly inserts. The models have taken credit for the 
boraflex panels (ETIS: PL] in the region I racks.
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McGuire Nuclear Station. 05000 369 ,200 01.3 3 .. 3 OF 5 

EVALUATION: 

Description of Event 

On March 2, 2000, Nuclear Fuel Group engineers in Duke Energy's 
Corporate Office notified station personnel of a potential non
conservatism in the criticality calculations for the fuel pool storage 
configurations. Both Unit 1 and Unit 2 were in Mode I (Power Operation) 
at 100 percent power at the time of this notification. Fuel movement 
was not underway in either units fuel pools at the time of the 
discovery.  

The Nuclear Fuels Group had been performing fuel pool criticality 
calculations using new models that used 3-dimensional geometry and non 
uniform fuel assembly axial burnup distributions. These calculations 
were being performed in support of a proposed TS amendment associated 
with Boraflex degradation in the spent fuel pools. Results from these 
analyses caused the Nuclear Fuels Group to suspect previous assumptions 
regarding the conservatism of 2-dimensional calculations. In the past, 
it was thought that the range of burnups and enrichments where 2
dimensional calculations were conservative easily bounded fuel 
assemblies in spent fuel pools. The 3-dimensional calculations 
estimated that 2-dimensional calculations might become non-conservative 
at lower burnups and enrichments.  

The range at which these non-conservatisms could exist includes burnups 
and enrichments used to generate the TS limits discussed in the text 
above. Given the actual fuel assembly burnups and the existing limits, 
the potential existed that Keff would exceed 0.95 under the postulated 
unborated condition.  

Conclusion 

This event did not result in any uncontrolled releases of radioactive 
material, personnel injuries, or radiation overexposures. This event isI 
not Equipment Performance Information Exchange (EPIX) reportable.

This event is the result of an original design condition.
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CORRECTIVE ACTION: 

Immediate 

Verified that the fuel pools were operable with credit for soluble boron 
concentration maintained at concentrations as required by TS.  

Subseauent 

An Operating Experience Release was issued for industry awareness of 
this issue.  

Planned 

1. Technical Specification limits will be revised to include additional 
conservatism to account for uncertainties in the 2-dimensional 
calculations when compared to the 3-dimensional calculations.  

2. Upon NRC approval of the TS revision, the Updated Final Safety 
Analysis Report will be revised to specify storage requirements 
using Boron credit methodology.  

SAFETY ANALYSIS: 

Based on this analysis, this event is not considered to be significant.  
At no time were the safety or health of the public or plant personnel 
affected as a result of the event.  

The design of the spent fuel storage racks assumes the use of 
unborated water, which maintains each region in a subcritical 
condition during normal operation with the spent fuel pool fully 
loaded. The double contingency principle discussed in ANSI N
16.1-1975 allows credit for soluble boron under other abnormal or 
accident conditions, since only a single accident need be 
considered at one time. For example, the most severe accident 
scenario is associated with the movement of fuel from Region I to 
Region 2, and accidental misloading of a fuel assembly in Region 1 
or Region 2. This could potentially increase the reactivity of 
the spent fuel pool. To mitigate these postulated criticality 
related accidents, boron is dissolved in the pool water. Safe 
operation of the two region poison fuel storage rack with no 
movement of assemblies may therefore be achieved by controlling 
the location of each assembly in accordance with the accompanying 
LCO..

+12 'O•-325t15 lUh:::S DC[-
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Criticality analysis of the McGuire spent fuel pools demonstrate 
that approximately 460 ppm of boron for Region 1 and 550 ppm for 
Region 2 are required to off-set the axial burnup profile 
uncertainty. This uncertainty was identified as being non
conservative when the 2-dimensional calculation was compared to 
the 3-dimensional calculation. A boron dilution evaluation for 
McGuire has documented that for any credible dilut~ion event the 
minimum soluble boron level in the spent fuel pools would be 
greater than 937 ppm. This dilution event is based on a minimum 
boron concentration of 2475 ppm as the initiating point for the 
event. The results also show that the dilution process requires 
many hours to significantly reduce pool boron concentration even 
under the most limiting conditions and provides sufficient time 
for operator actions to terminate the event. Because of level 
alarms [EXlS: LA] and operator rounds it is not credible for a 
dilution of the fuel pool to go undetected for a significant 
period of time.  

Therefore, under conservative assumptions, the fuel pool would be 
diluted to a boron concentration approximately 400 ppm greater than that 
needed to maintain the fuel pool below 0.95 Keff. A condition of 0.95 
Keff is approximately 5000 pcm subcritical. This is a substantial 
subcritical margin worth approximately 600 ppm boron concentration 
assuming a differential boron worth of 8.33 pcm per PPM. As such there 
is no credible scenario which could have resulted in an inadvertent 
criticality in the fuel pool under normal or off normal conditions.  
There are no safety consequences of this event beyond the potential for 
an inadvertent criticality.  

In addition, there have not been any improper loadings of fuel 
assemblies in the fuel pool in recent operating history that would 
require consideration of a simultaneous misloading and boron dilution 
event. This condition had no adverse impact on public health and 
safety.
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Coalition Against Millstone and Long Island Coalition Against 
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Washington DC 20005 
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Washington DC 20555 
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Appellate Adjudication 
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Washington DC 20555

By:
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U.S. Nuclear Regulatory Commission 
Washington DC 20555

CONNECITICUT COALITION AGAINST MILLSTONE 
LONG ISLAND COALITION AGAINST MILLSTONE 

147 C oss Highway 
Redding Ridge CT 06876 
Tel. 203-938-3952
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