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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of: Docket No. 50—423—LA¥5

Northeast Nuclear Energy Company

A
It

A

(Millstone Nuclear Power Station, AL
ASLBP No. 00-771-01-LA

Unit No. 3)

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.

CONNECTICUT COALITION AGAINST MILLSTONE
LONG ISLAND COALITION AGAINST MILLSTONE

By:
Dated at Redding, Y Tton, Esqe
Connecticut this 147 C s Highway
22nd day of May 2000 Reddilnd Ridge CT 06876

Tel. '203-938-3952

Template = SEQY-035 584
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- YANKEE ATOMIC EL ECTRIC COMPA NY Telephone (508) 721-7736

Facsimile (508) 721-7743
o [
( 5@9 Sutte 200, 19 Midstate Drive, Auburn, Massachusetts 01501
JYANR]

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 Bvent Report (LER) 2000-02

This letter forwards Licensee Event Report 2000-02, titled “Fuel Movement Exceeds Travel
Height Restriction”.

We trust this information is satisfactory; however, if you have any questions, please contact us.
Very truly yours,
YANKEE ATOMIC ELECTRIC COMPANY

Merrill J.
Regulatory Affairs Manager

¢ M. 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, Region1 - . ST

Ve Y R-Xi 270423



b

+1 2022323

[n3}
]
n

s TiZ

fid
I

138 PB4 MAY

19 'aE

(4-98)

NAC FORM 3686

LICENSEE EVENT REPORT (LER)

U.S. NUCLEAR REGULATORY COMMISSION

INFOAMATION
LEAR

ESTIMATED BURDEN
NED Alﬂi

Q
THE INFORMATION ANO RECO)
i. LEAR REQULATORY GOSM‘ ElDON. WASHE.‘TOTO

APPROVED BY OMB NO. 3150-0104
EXPIRES 04/30/63
£ER REGRONSE
RELION REGUEST: 50 HH%.
PORATED INTO THE LIGENGIN
Y. PORWARD °°"”E§TM.W

; R
Us

HE PAPEQW

TO COMPLY WITH THi MANDATSF\
CATED LEa% Ng
1%02 & AND P8
EAAADING BURCEN
AGAMENY ARANCH {7

N, OC 20842
T RK REQUGTION PROJECT (3150:0184), OFFICE
S UANAGLMSNT #ND BUAGET, WASHING TON, 0C 20505. ! ¢

FACIUTY NAME (1) UOCKAT NUMBER (2) PAGE (3)
Yankee Nuclear Powar Station 50-029 1 of 4
NITLE (4)
Fuel Movement Exceeds Travel Height Restriction
EVENT DATE (5) LER NUMBER (6) REPORT DATE (7) OTHER FACILITIES INVOLVED (8)
MONTH | DAY | YEAR | YEAR SE'&JU hfggFIGAL REVISION | MONTH | DAY | YEAR | FACILIYY NAME COCKET NUMBER
03 15 2000 2000 02 04 15 2000 FACILITY NAME DOCKEY NUMBEA
OPERATING NA THIS REPQRT 1 SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10 CFR §: (Chack ona or more) {11)
MODE (9
®) 20.2201(b) 20.2203(a)(2)(v) 50.73(a)(2){) 50.73(a)(2){Mily
POWER 20.2203(a)(1) 20.2203(8)(3}() 50.73(8) (2)(H 50.73(a)2)(x)
LEVEL (10) 000 20.2203(a) ()} 30.2203(a)(3) (1) 50.73(@) (2)h 73.71
et 2 R+ - ORI 20.2203(a)(2)(1) 20.2203(a)(4) 50.73(8)(2)(lv) OTHER
X 20.2203()(2) (1) 50.36(c)(1) 50.78(a)(2Xv) ‘Snpg%: gwoﬁs‘%r&a& below ar 5
20,2203() (2}(v) £0.36(c)(2) 50.73(@)(2)(l ;

LICENSEE CONTACT FOR THIS LER (12)

NAME TELEPNONE NUMBER (includa Area Code)
J. A. Kay, Principal Licensing Engineer (413)424-5261
CONPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT (13}
SAUSE SYSTEM | COMPONENT | MANUFACTURER | REPORTABLE [} N CAUSE GYSTEM [COMPONENT | MANUFACTURER REPQRTABLE
YO NPRDS
SUPPLEMENTAL REPQRT EXPECTED {14) EXPECTED MONTH DAY YEAR
SUBMISSION

YES NO DATE (15
| (it yes, complate EXPECTED SUBMISSION DATE). (8
ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)
{16)

Yankee Nuclear Power Station was permanently shutdown in February 1952 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
10CFRS0.73(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.

NRC FORM 366

14-95)
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NAC FORM 366A 10.5. NUCLEAR REQULATORY COMMISSION
(#95)
LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION
FACILITY NAME (1) BOCRET NUMBER BT LER NUMBER (%) FAGE (3)
T YEAR TIAL [HEVISIUN
vankee Nuclear Power Station NUMBER NUMBER
05000029 2000 ==} Q2 | -~ 1 2 of ¢

TEXT (I} more space I requirad, use additional copias of NRC Form 366A) i

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 integtity 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 # 131, subrmitted 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 neglgible.”

NRC FORM JEBA (4-95)
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NRC FORM 366A U.8. NUCLEAR REQULATORY COMMIEBION
(4-98)
LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION |
FAGILIY NAME (1) DOCREY NUMBER @ | LER NUWBER (9) BAGE (3)
YEAR TREVISION
Yankee Nuclear Power Staticn NUMBER HNUMBER
05000029 2000 -- 02 | -~ 3 of 4

TEXT (7 mare epace & requlred, Use eddiional copies of NAC 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 culminated
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 asserbly 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 10CFRS0.73(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 svent 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. | to Supplement No. 3, dated August 18, 1980.

NRC FORM 3644 (4-99)
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NRC FORM 2664 U.8. NUCLEAR REGULATORY COMMISSION
(4-98)
LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION
[FACILRY NAME (1) SOCKET NUMBER (&) 18 PAGE (D)
FTEAR | SEQUENTTAL TREVIBIUN
Yankee Nuclear Power Station NUMBER UMBER
05000028 200¢{ -~{ 02 {~-- 4 of 4

TEXT (1 ;more Space i reaquirad, use adaditional copies of NRC Form 366A) (17T

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 é-inch travel height; requiring all fuel
removed from the lower tier racks to be moved 1o 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 (4-95)
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Duve Morey Southern Nuclear
Vice President Operating Company, Inc.
Farley Project Post Office Box 1295

Bireningham, Alabama 35201
Tel 205.982.5131

SOUTHERN A
COMPANY

Energy to Serve Your World™
April 20, 2000

Docket No.: 50-348 NEL-00-0112

U. 8. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20553-000¢

Joseph M. Farley Nuclear Plant
Unit 1 Licenses Event Report 2000-004-00
Three Spent Fuel Assemblies in Spent Fuel Pool
t Technical Speci jon 3.7.15

Ladies and Gentlemen:

Joseph M, Farley Nuclear Plant Unit 1 Licensee Event Report (LER) No. 2000-004-00 is being
submitted in accordance with 50.73(a)(2)(). There are two NRC commitments in the LBR. They
are as follows:
1) The applicable procedure 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 leamed from this event,
review requirements, and revisions to the procedure prior to moving fuel.

These will be completed prior to the next fuel asserably movement.
If you have any questions, please advise.

Respectfully submitted,

Dave Morey lwf

EWC/maf ler200004-00.doc
Attachment

Mo R707¥ 02
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U. S. Nuclear Regulatory Commission

(1 +

Southern Nuclear Operating Company
Mr. L. M. Stinson, General Manager - Fatley

Mr. L. M. Padova.n, LxcensmgProjwt Manager Farley ‘

ear laf
Mr. L. A. Reyes, Regional Adnumstrator
Mr. T. P. Johnson, Senior Resident Inspector — Farley
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NRC FORM 348 LS. A E APPROVED DMB NO, 3{5G-0104 EXPIRES: 0663012001
o U.S.NUCLEAR REGULATORY COMMISSION etmated burden per fevponte % with the mandatory
Information request 50 k. Raparted lessons lsamad are incomonated
inte the llcansing procmss and fed back ta Industry. Forward comments
LICENSEE EVENT REPORT (LER) T e aoiny o bier, Wahion, DO, 2088,
(5o reverse for raquited numbes of 0001, and to tha Paparwork Reduction Project (3150-0104), Office of
digiwicharctarm for 6ath Heek} Management and Budgst, Washington, OC 20863, If an informatica
collection doex not dspiay @ cumrently vaiid OMB gontrol number, the
NRC may not conduct of sponsar, and a perton is not requited
nd o, tha info ootiaation.
FACILITY NAME 11] RET NUMB BRAE 5
Joseph M. Farley Nuclear Plant - Unit | 05 00034 8]1 OF 4
FITLE (4)
Three Sgent Fuel Assemblies in Spent Fuel Pool Locations Not Allowed by Technical S ecification 3.7.15
T OATE {5 N 3 R H ITIES INVOLVED (8}
MONTH |DAY | YEAR YEAR B SOR JIHONTH | DAY YEAR FACILITY NAME OOCKET NUMBER
0 5 0 0 O
[ FACILITY NAME
0332000 000f0 0 4]0 0Jfos J20] 2000 0§ 000
OPRRATING THIS REPORT |5 SUBMITTED PURSUANT TO THE KEQUIREMENTS OF 10 CFR 4: (Check ony or more) [14)
MCDE {3} § 20.2201() 20.2203G)(&) X | se.73a)Dn0 $0.73ap i)
POWER 20.220%8)(C1) 20,2200 50, 7HaNZI(0 B0 TR (x)
LEVELI 1) () O 20.2203(a)(040) 20,208%a)(3)G) 50.73(n}{2)01N) 7374
[T | 20.220(a)) () 20.2633(a){4) 50.78)A0Y) OYHER
20.2206{a)(2X1I1 50.98{eN1) 50,738} Spaciy it Abtbact beow
20.2263(a) (200 50.38(c)(2) 50, 73@) N or In NRG Farm 8684
LICENSER CONTACT FOR THIS LER (17)
e HRLEPHONE NUMBER (inclugs 476 e2de
L. M. Stingon, General Manager Nuclear Plant 334 -899 -51256
COMPLATE ONE LINE FOR EACH WALURE DESGRIBED IN THIS HEPORT {13}
CAUSE | SYSTEM COMPGONENT | MANUFACTURER REPORTABLE CAUSE | SYSTEM COMRONENT  |MANUFACTURER | REPORTABLE
TO EPIX TO EPIX
e e r—r——r AR o=
SUFPLEMENTAL REPORT EXP B {14 EXPECTED MONTH | DAY YEAR
——— suemissieN [
YES (f yos, compiste EXPECTED SUBMISSION DATE) X NG DATE (18)

SR TRAET oo 1400 1P8085, 0., SDprOSmalaly 15 AIngH-60R0A typawritien lines) 11é)

On March 23, 2000 at 0830, it was determined that Unit 1 had been operated in a condition contrary to
Technical Specification (TS) 3.7.15, in that three spent fucl assemblies were loaded in the Spent Fuel Pool in
configurations contrary to TS Figures 4.3-1 through 4.3-3, 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, performing, and
verifying the SFP configuration failed to assure that three fuel assemblies met the Technical Specification
canfiguration requirements. Coutributing 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.

RRCFarm 368 (6-1950)
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Joseph M. Farley Nuclear Plant - Unit 1
0500034812 00 0110 0 4]1—10 0
(TEXT 0 more pace 18 1equed, uee wddAondl comes of NRC Form SO 7} - '

NRC FORM 3464 L. 5. NUCLEAR REGULATORY COMMISSION

LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION

O T E oty rrr s e : ———
PACILITY NAME {1) [¢ LER NUMBEK (91 PAGE (3)

= NUMSER

OF 4

| Le8g

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 1 had been aperated in a condition contrary to
Technical Specification (TS) 3.7.15, in that three spent fuel assembliss 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 refusling 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 had 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, persoane] 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 praposed offload configuration failed to identify that the proposed
configuration would not meet the acceptable configurations defined in TS Figures 4.3-1 through 4.3-3, for
three spent fuel assemblics. The review of this verification process also failed to identify this condition. The
assemblics in question bad bumnups of up to 3300 Megawatt~days per Metric Tor 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 fusl 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.
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NRC FORM 366A U.8.NUCLEAR REGULATORY COMMISSION
(8- 1508)

LICENSEE EVENT REPORT (LER)

TEXT CONTINUATION
[“FACILITY NAME (1) DOCKET NUMGER (2] ‘ &R NUMBER (8) PAGE (3]

0300034812 000l-i004l|=l0 0| 3[cF

Joseph M. Farley Nuclear Plant - Unit 1

TEXT (f morm Space 18 requred, us ARGl Cops of NRG Farm SAAN17)

Cause of Event

This event was caused by personnel error in that personnel responsible for developing, performing, 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 to perform this evolution, and insufficient independent review in the verification process.

gggcgy &ggggment

Analysis shows that a boron concentration of 700 ppm would have kept Keoff below the limit of ¢.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 ¢vent.

This event does not represent a Safety System Functional Failure.

Corrective Action
On 3/23/2000 the three assemblies were relocated to acceptable configurations.
The Unit 2 SFP was checked for fuel in incorrest storage configurations. None was identified.

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

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

NRG orm SGoA (8-1508]
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NRC FORM 368A U.S.NUCLEAR REGULATORY COMMISSION
(6-1068)

LICENSEE EVENT REPORT (LER)

TEXT CONTINUATION
(“FACILITY NAWE (1] @ LER RUMEER (§) PROE T ]
Joseph M. Farley Nuclear Plant - Unit 1
5000348 4 [OF] 4
NRCFom SR

Additional I

changes by October 30, 2000,

inadequate procedure:

EXTlimkmwd.wmmmﬁum NRC Fomn

i

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

LER 1998-003-00 Unit 1, Waste Gas Decay Tank Hydrogen and Oxygen Exceeded Concentration Limits

As an enhancement, a computerized SFP configuration verification system will be placed in service prior to
September 30, 2000. The configuration verificaticn 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

RRC Form SEhA (1558)
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P Duke Duke Energy Corporation
McGuire Nuclear Station
& Energy. 12700 Hagers Ferry Road
Huntersville, NC 28078-9340
(704) 8754800 OFFICE
ﬁiﬁiﬁﬁﬁ (704) 8754809 £1%.,
DATE: March 30, 2000

U.S8. Nuclear Regulatory Commission
Document Control Desgk
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 c¢ondition associated with criticality calculations. The
condition affects calculations used to generate Limiting
Conditions for Operation (LCO) for fuel storage regquirements in
the spent fuel pool. Thisg 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 critezia
of 10 CFR 50.72 in Event Number 36748 on March 2, 2000.

The design basis criteria at issue in this report is the reguired
Reff assoclated 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 bagia as regquired 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 vicolating the Keff design
basis acceptance criteria.

A Regulatory Commitment is listed ag a planned corrective action.

Very truly yours,

G K aimm

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

M400370/6§/0
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L. A. Reyes
U.8. NMuclear 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
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§. Shaeffer
NRC Resident Inspector
McGuire Nuclear Station
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NRG FORM 366

LICENSEE EVENT REPORT (LER)

U.8. NUCLEARt REQULATORY COMMISSION

APPROVED BY OME NO, 31850104
ORRES V3008
ESTIMATED BURDEN PER AESPONSE TO COMPLY WITH THIS
MARDATORY INFORMATION COLLECTION REQUEST: $0.0 MRS,

REPORTED LESSONS LEAANED ARE

INCORPORATED INTO THE

LICENSING PROCESS AND FED BACK TQ INDUSTRY. FORWARD
COMMENTS REGARDING BURDEN ESTIMATE TO THE INFORMATION
AND RECORDS MANAGEMENT BRANGH (T-3 F23), L&, NUCLEAR
REGULATORY COMMISSION, WASHINGTON, DC 206550001, ANO TO
THE PAPERWORAK REDUCTION PROJECT (3180-0104), OFFICE OF

Wi

FACILITY NAME (1)

McGuire Nuclear Station, Unit 1

MANA AN ASHINGTON, QG 205063.
DOCKET NUMBER (2) PAGE (3)
05000 369 105

TITLE (4)  Non Conservalism in Spent Fuel Pool Criticality Calculation
EVENT DATE (5) LER NUMBER (6 REPORT DATE (7) OTHER FACILITIES INVOLVED (8)
WONTH DAY YEAR SEQUENTIAL BEVISION HONTH DAY YEAR PACILITY NAME DOCKET NUMBER(S)
MIMBER NUMBER
03 02 {00 03 30 | 00 | McGuire Nuclear Station,
- Unit 2 05000 370
OPERATING THIS REPCAT IS SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10 CFR_(Cheek one oz mare of the following) (11
WODE () 20.402(b) 20.405(¢) 50.73(a)(2)(iv)} 73.71(b)
POWER 20.405(2)(1)() 20.368{c)(1} S0, 73(2)(a)v) 73.71(c)
LEVEL (10) 20.405{2)(1)(i) 50.96(c)2) 50.73(a)(R)(vil) OTRER (Specify In
4 N 20.408{a)(1)(il) £0.73(a)2)(1} 50.73(a)(2) (VA Abslract balow and
4 20.405(a)(1)(iv) XX 80.73(8)(R)(1} £0.73(a)(2)1vis)(B) In Taxt, NRC Form
20.408{a)(1)(v) 50.73(a}{2){i) 50.73(8)(2)(x) 386A)
LICENSEE CONTACT FOR THIS LER {12)
NAME TELEPHONE NUMBER
AREA CODE
M. T, Cash {704) 8§75-4117
COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT (1)
CAUSE SYSTEM COMPONENT | MANUFAGTURER REPORTABLE SYSTEM COMPONENT MANUFACTURER AGPORTASLE
TO NERCS TO NFRRS *
SUPPLEMENTAL REPORT EXPECTED {14) EXPECTED MONTH DAY YEAR
SUBMISSION
YES (/ yos, compista EXPECTED SUBMISSION DATE) NO DATE (15)
ABSTRACT (Limit to 1400 spaces, i.a, approximataly iRaen single-space typawtritten lines) (18) .
Unit Statusg: Both Unit 1 and Unit 2 were in Mode 1 (Power Operation) at 100

percent power at the time of discovery. -

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 te account for uncertainties associated with modeling
assumptions.

NAC FORM 366"NPRDS no fonger exists, equipment failures will be reported through EPIX
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NRG FORM 3584
L=}

U.8, MUCLEAR REGULATCRY COMMISSION(6-

APPROVED BY OMD NO. 31 50-0104
EXPIRES S04

ESTIMATED SURDEN PER RESPONSE TO COMPLY ¥WITH THIS MANDATORY
INFORMATION COLLECTION REQUEST: $0.0 HRS. REPORTED LESSONS
LEARNED ARE INCORPORATED INTO THE UCENSING PROCESS AND FED
BACK TG INDUSTRY, FORWARD COMMENTS REGARTING BURDEN
ESTIMATE TO THE INFORMATION AND RECORDS MANAGEMENT BRANCH
(T-6 F33), U.8, NUCLEAR RESULATORY COMIMISSION, WASHINGTON. DC
20848-0007, AND TO THE PAPERWORK REDUCTION PROJECT (31800104),

LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION

FACILITY NAME (1)

McGulre Nuclear Station, 056000 368 2000

QFFICE OF MANAGEMENT ANO BUDGET, WASHINGTON, DG 26503,
LER NUMBER (& PAGE (3)

iR scauenTIAL [
R NUMBER K

B
r
b

DOCKET NUMBER {2)

REVISION
NUMBER

8l o 2 OF 5

BACKGROUND:

Each unit has an independent fuel storage pool that contains fuel
storage racks (EIIS: RK] in a 2 region design. Region 1 usesg a high
density flux trap design for storage of nuclear fuel. Region 2 uses a
high density “egg-c¢rate” 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 sterage in a
array such that the Neutron Multiplication Factor (Keff) will remain
equal to or less than 0.95 assuming unborated water £f£illed 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, reguires that the spent fuel pool
boren concentration be within the limits specified in the Core Operating
Limits Report (COLR). Current COLR 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.

i
i
{
{
|
[}

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 T8 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 congservative 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 [(EIIS: PL] in the region 1 racks.
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NAGC FORM J68A V.8, HUCLEAR REGQULATORY COMMISSION(S- APPROVED BY OMB NG, ¥160-0104

EXPIRES 04/X/08
ESTIMATED BURDEN PER RESPONSE TO COMPLY WITK THIS MANDATORY
INFORMATION COLLECTION REQUEST: 60.0 HRS. REPOATED LESSONS

LICENSEE EVENT REPORT (LER) LEANED AR INCORFORATED NTO THE UICENSING FROGESS AND FED
TEXT CONTINUATION e T T im RECORDS VANAGEMENT ERANCH

(-8 F33), U.8. NUCLEAR REGULATORY COMMISSION, WASHINGTON, DG
208850001, AND TO THE PAREAWORK REDUCTION PROJECT (3150-0104),

QRFICE OF MANAQEMENT AND BUDGET, WQINGTON DC 20503,
FACILITY NAME (1) DOCKET NUMBER (2) LER NUMBER (8 PAGE (3)
B REVISION
McGuire Nuclear Station, 05000 369 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 1 (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 calculationg
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 bhurnups and enrichnents.

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.

Con sion
This event did not result in any uncontrolled releases of radiocactive
material, personnel injuries, or radiation overexposures. This event is

not Equipment Performance Information Exchange (EPIX) reportable.

This event is the result of an original design condition.
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NAC FORM 366A
09)

U.8. NUCLEAR REGULATORY COMMISSION(S-

APPROVED EY OMB NG. 3180-0104
EXPIRES 049044

BSTIMATED SURDEN PER RESPONSE TO COMPLY WITH THES MANDATORY
INFORMATION CO{LLECTION REQUIEST: 50.0 MAS. REPORTED LESSONS
CEARNED ARE INCORPORATED INTO THE LICENSING PROCESS AND FED
BAGK TO INDUSTRY, FORWARD COMMENTS REGARDING BURDEN
ESOMATE YO THE INFOCRMATION AND RECORDS MANAGEMENT BRANCH
(T-8 PR}, 1.5 NUCLEAR REQULATORY COMMISAION, WASHINATON. DC
20555-0001, AND YO THE PARERWORK REDUCTION PROJECT (3150-0104),

LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION

OFFICE 2 MANAQE_D:(ENT AN_? BUDGEY, WASHINGTON, DC 20803.
FACILITY NAME {1) DOCKET NUMBER (2) | LER NUMBER (6 PA@E(S)
YEAR |ZR] seoueNTIAL PN REVISION
L_‘Jf_. i NudssR
F Vo
McGuire Nuclear Station, 05000 368 ] - 4 OF 5

CORRECTIVE ACTION:
Immediate

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

Subseguent

An Operating Experience Releasze was issued for industry awareneszss 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 ¢f the TS revision, the Updated Final Safety
Analysis Report will be revised to specify storage reguirements
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-
16.1-1875 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 1 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. .
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NRC FORM 3684 U.S, NUCLEAR REGULATORY GOMMISSION(S- APPROVED 8Y OMB NO. 31800104

PIRES 043098
ESTIMATED BURDEN PER RESPONSE TO COMPLY WITH THIS MANOATORY
INFORMATION COLLECTION REQUEST: 500 HRS. REPORTED LESSONS

LICENSEE EVENT REPORT (LER) LEARNED ARE (NCORPORATED INTO THE LICENSING PROGESS AND 720
TEXT CONTINUATION ESTATE T0 THE NFORMATION A0D RECORDS MARAGEWENT SEANCH

(T-6 F33), U.8. NUCLEAR REGULATORY COMMISSION, WASHINGTON, OC
208550001, AND TO THE PAFEAWCAK AEDUCTION PROJECT (3150-0104),

OFFICE OF MANAGEMENT AND BUDGET, WASHINGTON. DC 20403,
FACIITY NAME (1) DOCKET NUMBER (2) PAGE (3)
McGuire Nuclear Station, 05000 368 5 QF §

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-dimengional calculation was compared to
the 3-dimensional calculation. A boron dilution evaluation for
McGuire has documented that for any credible dilution 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 regquires
many hours to significantly reduce pool boron ¢oncentration even
under the most limiting conditions and provides sufficient time
for operator actions to terminate the event. Because of level
alarms (EXIS: 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 assunmptions, the fuel pool would be
diluted to a boron concentration approximately 400 ppm greater than that
needed to maintain the fuel pocol below 0.95 Reff. 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 bevond 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 boroen dilution
event. This condition had no adverse impact on public health and
safety.
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BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of:
Northeast Nuclear Energy Company

(Millstone Nuclear Power Station,
Unit No. 3)

Docket No. 50-423-LA-3

ASLBP No. 00-771-01-LA

CERTIFICATION

This is to certify that a copy of the foregoing "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
Request for Interrogatories) and attachments thereto, was mailed
by U.S. Mail, postage pre-paid, First Class, to the following

on May 22, 2000:

David A. Repka,
Winston & Strawn
1400 L Street
Washington DC 20005

Esqg.

Office of the Secretary

U.S. Nuclear Regulatory Commission
Washington DC 20555

(Attn: Rulemakings and
Adjudications Staff)

(original + two copies)

Adjudicatory File

Atomic Safety and Licensing

Board Panel

U.S. Nuclear Regulatory Commission
Washington DC 20555

Office of Commission

Appellate Adjudication

U.S. Nuclear Regulatory Commission
Washington DC 20555

Charles Bechhoefer

Chairman

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington DC 20555-0001

Dr. Richard F. Cole

Administrative Judge

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington DC 20555-0001

Dr. Charles N. Kelber
Administrative Judge

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington DC 20555-0001

Ann P. Hodgdon

Office of General Counsel

U.S. Nuclear Regulatory Commission
Washington DC 20555

CONNECITICUT COALITION AGAINST MILLSTONE
LONG ISLAND COALITION AGAINST MILLSTONE

By:

urton, Esqg.

147 'Cyoss Highway

Tel.

Nangi;ﬂ
Redding Ridge CT 06876
203-938-3952



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)

Docket No. 50-423-LA-3

ASLBP No. 00-771-01-LA

CERTIFICATION

This is to certify that a copy of the foregoing "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

Request for Interrogatories) and attachments thereto, wasmailed
by U.S. Mail, postage pre-paid, First Class, to the following

on May 22, 2000:
David A. Repka, Esqg.
Winston & Strawn
1400 L Street
Washington DC 20005

Office of the Secretary

U.S. Nuclear Regulatory Commission
Washington DC 20555

(Attn: Rulemakings and
Adjudications Staff)

(original + two copies)

Adjudicatory File

Atomic Safety and Licensing

Board Panel

U.S. Nuclear Regulatory Commission
Washington DC 20555

Office of Commission

Appellate Adjudication

U.S. Nuclear Regulatory Commission
Washington DC 20555

Charles Bechhoefer

Chairman

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington DC 20555-0001

Dr. Richard F. Cole

Administrative Judge

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington DC 20555-0001

Dr. Charles N. Kelber
Administrative Judge

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington DC 20555~-0001

Ann P. Hodgdon

Office of General Counsel

U.S. Nuclear Regulatory Commission
Washington DC 20555

CONNECITICUT COALITION AGAINST MILLSTONE
LONG ISLAND COALITION AGAINST MILLSTONE

Reddihg Ridge CT 06876

Tel.

203-938-3952



