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November 15,1996

UNITED STATES OF A31 ERICA

| NUCLEAR REGULATORY COhlMISSION

| BEFORE TIIE ATOMIC SAFETY AND LICENSING HOARD
|
| 1

| In the Matter of ) |

j ) Docket No. 50-219-OLA

| GPU NUCLEAR CORPORATION ) (Tech. Spec. 5.3.1.B) i

)t

t

i (Oyster Creek Nuclear Generating Station) ) ASLBP No. 96-717-02-OL A
.

|

l

AFFIDAVIT OF JOIIN C. FORNICOLA I
i

County of Morris )

) ss. I

State of New Jersey )

John C. Fornicola, being duly sworn according to law, appears and states as follows:

1

i

1. My name is John C. Fornicola. I am the Licensing and Regulatory Affairs Director for

GPU Nuclear Corporation ("GPUN" or " Licensee"), responsible for licensing and regulatory af-
1
1

fairs related to Oyster Creek Nuclear Generating Station (" Oyster Creek"). My business address !

|

is 1 Upper Pond Road, Parsippany, New Jersey. 07054. A summary of my professional qualifi-

cations is attached as Exhibit I hereto. |

l

l

2. I am providing this affidavit in support of GPUN's Motion for Summary Disposition in I

this proceeding. I have knowledge of the statements provided below and believe them to be true

and correct to the best knowledge, information, and belief. I am competent to testify to the mat-

ters stated herein.
4
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3. On April 15.1996, GPUN requested that Technical Specification 5.3.1.8 be modified to

add a second subpart as follows:
,

1. Loads greater than the weight of one fuel assembly shall not be
:

moved over stored irradiated fuel in the spent fuel storage facility,
except as noted in 5.3.1.B.2.

,

2. The shield plug and associated lifting hardware may be movedi

over irradiated fuel assemblies that are in a dry shielded canister
within the transfer cask in the cask drop protection system.

L
,

GPUN, Oyster Creek Technical Specification Change Request No. 244 (Apr.15,1996), attached

as Exhibit 2 hereto. Pursuant to a final no significant hazards consideration determination, the

NRC issued this amendment on November 7,1996.

4. Prior to the November 7,1996 amendment, Technical Specification 5.3.1.B of the operat-

| ing license for Oyster Creek stated:

Loads greater than the weight of one fuel assembly shall not be
moved over stored irradiated fuel in the spent fuel storage facility. ;

5. GPUN believes that Technical Specification 5.3.1.B for Oyster Creek has always applied :
. .

specifically to spent fuel stored in storage racks and has never applied to the Cask Drop Protec- )

tion System ("CDPS"). GPUN did not submit the Technical Specification change request to
I

change the meaning of the Technical Specification as GPUN understands it, but rather to make

its meaning more explicit. In light of the current regulatory climate in which both the NRC and )

licensees are particularly sensitive to the need for a well-defined and understood licensing basis,

it was suggested that an amendment clarifying the technical specification would be desirable.
:

! I

i !
.
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6. The original Technical Specification 5.3.1.B. as quoted in paragraph 4 above, was

adopted over three years prior to the initial publication of NUREG-0612. It was not adopted in

response to NUREG-0612. Rather, it was adopted for Oyster Creek as part of a 1977 amendment

which increased the spent fuel pool storage capacity from 840 to 1800 fuel assemblies by replac-

ing existing fuel storage racks with new closer spaced storage racks. U.S. Nuclear Regulatory

Commission, Issuance of Amendment No. 22 to Provisional Operating License No. DPR-16 for

the Oyster Creek Nuclear Generating Station (Mar. 30,1977), attached as Exhibit 3 hereto. As

discussed below, the correspondence related to this amendment shows that it was intended to ap-

ply only to spent fuel stored in the storage racks in the spent fuel pool.

7. On March, 18,1976, GPUN applied for an amendment to expand the storage capacity of

the spent fuel storage area by replacing the existing storage racks with new closer spaced storage

racks. Jersey Central Power & Light Company, Request for Amendment to Provisional Operat-

ing License No. DPR-16 -- Technical Specification Change Request No. 44 and Facility Descrip-

tion and Safety Analysis Report ("FDSAR") Amendment No. 78 (Mar.18,1976), attached as

Exhibit 4 hereto. The need for increased storage capacity was due, in part, to the shutdown of |

|

West Valley and the unavailability of reprocessing services. This amendment request speciti-

cally addressed the spent fuel storage racks and did not include the CDPS.

8. The CDPS was approved by the Atomic Energy Commission (the forerunner of the Nu-

clear Regulatory Commission ("NRC")) in 1973 and subsequently installed at Oyster Creek. The

primary purpose of the CDPS is to protect the spent fuel pool structure from the potential drop of
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a load during heavy load movements related to the packaging of spent fuel for transfer out of the

1

facility.1 he CDPS spent fuel packaging area is both physically distinct and separate from the

spent fuel storage area that is made up of storage racks for spent fuel.

9. The initial amendment request for the spent fuel pool expansion clearly differentiated the l

. spent fuel storage racks area as separate and distinct from the CDPS. See Exhibit 4 (Initial Re-

quest for Amendment 22) at pages 10.0-16,10.0-17 of the FDSAR amendment. This differentia-;

| |

L tion between the spent fuel storage area and the CDPS is continued throughout subsequent

|
correspondence between the NRC staff and the Licensee on the amendment request.

| 10. Although Technical Specitication 5.3.1.B was not part of the initial application, in the'

i
process of reviewing the amendment request the NRC staff asked questions about the structural'

integrity of the new spent fuel storage racks. which eventually resulted in Technical Specification

,
5.3.1.B. U.S. Nuclear Regulatory Commission, Request for Additional Information. Oyster

|

1- Creek Nuclear Generating Station Spent Fuel Pool - Increased Storage Capacity (June 24,1976),

! attached as Exhibit 5 hereto, at 1-6. i

11. Question 39 from the NRC staff asked the Licensee to:
l

l

|- Provide (1) the number of bundles that could be struck by a cask |
'

fall or tip, including effects of any superstructure on the cask; (2) a
l

conservative analysis of fission product release from fuel bundles i

potentially subject to impact assuming that the most recently off-
loaded fuel is in the impact area; (3) a realistic (best estimate) ra-
diological analysis of a cask fall or tip; and (4) any technical speci-

!- fications proposed on the decay time required prior to loading
storage positions within the zone which could be struck by a cask'

i fall or tip.

| -4-

|
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Exhibit 5 at 5. Licensee response to Question 39 was that "(a) cask drop accident on or near

stored fuel assemblies is not anticipated since the Opter Creek spent fuel pool is equipped with a

cask drop protection system (CDPS)," and the cask "wi:1 not be moved over the fuel storage area

at any time." Jersey Central Power & Light Company, Supplement No.1 to Facility Description

and Safety Analysis Report Amendment No. 78 (Aug. I1,1976), attached as Exhibit 6 hereto, at

page 39-1 of the FDSAR amendment. This again clearly differentiates the CDPS from the loca-

tion of" stored fuel assemblies" and the " fuel storage area."

12. Question 40 from the NRC staff asked the Licensee to:

Discuss the overhead cask handling system from the points of view ;

of(1) yoke and/or cable failure, and (2) braking devices, their ca-
pacity and effect on the ability of the handling system to withstand
possible sudden decelerations induced by rapid braking following a
loss of power to the system. Discuss all typical loads that may be
carried near or over the spent fuel pool.

Exhibit 5 (June 24,1976 Request for Additional Information) at 5-6. Licensee responded to

Question 40 that "(s)ince the cask will not be moved over the fuel storage area, a yoke and/or ca-

ble failure is not expected to have any effect on stored assemblies." Exhibit 6 (Aug. I1,1976

Supplement to Amendment Request) at page 40-1 of the FDSAR amendment. This again differ-

1

entiates the CDPS and the safe load path followed by the cask from " fuel storage area" and
i

" stored assemblies." It is important to note, as Licensee has previously identified, that movement

of the shield plug is subject to the same constraints as movements of the cask. Exhibit 2 (Techni-
|

cal Specification Change Request No. 244) at unnumbered page 4.

|

-5-
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13. Licensee's response to Question 40 also added that "[d]uring normal operation loads over
n

the spent fuel pool will be limited to spent fuel assemblies, weighing approximately 700 lbs."

!
- Exhibit 6 (Aug. I1,1976 Supplement to Amendment Request) at page 40-1 of FDSAR i

:

amendment.
,

14.' As a follow-up. the NRC staff requested the Licensee to "[p]ropose Technical Specifica-
i

tions to limit the weight ofloads moved over stored fuel in the spent fuel pool." Jersey Central '

:
. - :

Power & Light Company, Revision No. I to Technical Specification Change Request No. 44 and
|

|
*

Addendum No. I to Supplement No.1 Amendment No. 78 of the Facility Description and Safety

Analysis Report (Nov. 30,1976), attached hereto as Exhibit 7, at page 40-2 of the FDSAR -)
!

amendment. The Licensee responded with "a proposed Technical Specification Cliange to limit I|

| 1

the maximum weight ofloads moved over the stored fuel in the spent fuel pool . . . " LL The j
J
i

proposed technical specification was labeled 5.3.1.D, but was otherwise identical to Tech' ical jn
!

Specification 5.3.1.B prior to the November 7,1996 amendment, and read: -)
i

!

Loads greater than the weight of one fuel assembly shall not be

| moved over stored irradiated fuel in the spent fuel storage facility. 1

L i

i
- i

Exhibit 7 at unnumbered 7 of the introductory materials.!

15. The NRC issued the amendment to replace the existing fuel storage racks with higher ca- |
,

'

pacity spent fuel storage racks on March 30,1977, with the technical specification on loads over
,

'
i

i stored fuel adopted as proposed. Exhibit 3 (Issuance of Amendment 22) at unnumbered page 1
|

of the introductory materials.
i

i

.

-6-
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16. The NRC staff request, Licensee response, and new technical specification all include

1

storage-related terms including " stored fuel," " stored irradiated fuel," and " fuel storage facility."

This usage is consistent with the terms discussed earlier, including " fuel storage area" and

" stored assemblies," that are used throughout the documentation of the amendment request.

17. In issuing the amendment to change the spent fuel storage racks, the NRC specifically

stated that the amendment will:

continue to accommodate one fuel assembly shipping cask for off-
site shipping of spent fuel assemblies from the Oyster Creek spent
fuel pool when offsite spent fuel shipment is resumed at some in- '

,

definite future date.

l

Exhibit 3 (Issuance of Amendment 22) at unnumbered I of the introductory materials. This i

i

NRC statement shows that both the staff and the Licensee understood that adopting Technical |

Specification 5.3.1.B,' which is part of the subject amendment, does not prohibit future " shipping

i

of spent fuel assemblies from the Oyster Creek spent fuel pool." The NRC statement also indi-

cates that the packaging area for loading shipping casks is separate and distinct from the spent j

fuel storage area. This is consistent with the questions and responses related to Amendment 22, !

discussed above, that differentiate the CDPS from the location of" stored fuel assemblies" and

I
the " fuel storage area."

'

I 8. Technical Specification 5.3.1.B has always allowed spent fuel to be packaged in the

CDPS for transport out of the facility. The NRC staff and Licensee documentation related to the

adoption of the original Technical Specification 5.3.1.B show it applied specifically to " stored

-7-
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fuel" in the " fuel storage area" and it did not apply to the CDPS. where the shield plug would be:

handled.

19. The NRC subsequently published NUREG-0612. " Control ofIleavy Loads at Nuclear

Power Plants," in July 1980. NUREG-0612 identified a number of recommendations including

Interim Protection measure (1) that recommended licensees implement a standard technical

specification similar to Oyster Creek's Technical Specification 5.3.1.B. This recommendation

was not adopted by the NRC in the Generic Letters following NUREG-0612. However, even if |
!

this recommendation had been adopted, it would not have altered the meanmg or required any
i 1

| amendment or new interpretation of Technical Specification 5.3.1.B, because the interim techni- j
I i

| cal specification recommended by NUREG-0612, the Standard Technical Specification on

" Crane Travel - Spent Fuel Storage Pool," U.S. Nuclear Regulatory Commission,
.l
l

|
1

| NUREG-0123. Standard Technical Snecifications for General Electric Boiling Water Reactors, at )
! '

| 3/4 9-9 (Rev. 21979), attached hereto as Exhibit 8, was likewise limited to heavy loads over

spent fuel stored in the storage racks. |

20. This understanding of the meaning of Technical Specification 5.3.1.B is consistent with |

past practice. In 1975-1976 (prior to the amendment adding Technical Specification 5.3.1.B),

GPUN packaged and transported 224 spent fuel assemblies from the Oyster Creek facility to the

West Valley reprocessing plant. The NFS-4 cask was used to transport the spent fuel. The trans-

portation cask was loaded in the CDPS and the packaging operation included moving the heavy
.

'
shielded cask lid over spent fuel in the transportation cask within the CDPS.

J
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21. In 1984-1985 (after the issuance of Technical Specification 5.3.1.B), the 224 spent fuel |
|

assemblies that had been shipped to West Valley were transported back to Oyster Creek. The

TN-9 transportation cask was used to transport the spent fuel. The TN-9 cask was opened and
|

|

unloaded following Oyster Creek Procedure No. A15C-45420. The transportation cask was I

l opened in the CDPS and the unloading operation included moving the heavy shielded cask lid |

over spent fuel in the transportation cask within the CDPS. This was viewed as permissible un- |

!

der the technical specifications, because Technical Specification 5.3.1.B applied only to stored

I
spent fuel. |

|

22. This same situation occurred at the Consumers Power Company (" Consumers") Palisades

|
Nuclear Plant in 1992. Palisades has a Technical Specification 3.21.2 that prohibits the move-

'

ment of heavy loads "over fuel stored in the main pool zone." Consumers Power Co., Response

| to NRC Bulletin 96-02 Movement of Heavy Loads Over Spent Fuel, Over Fuel in the Reactor

Core, or Over Safety Related Equipment (May 16,1996), attached as Exhibit 9 hereto, at page 2 !

of attachment (emphasis added). This technical specification is comparable to Oyster Creek

Technical Specification 5.3.1.B because it specifically addresses heavy load movements over

stored fuel. Palisades' dry storage activities required shield covers and other heavy loads to be

moved over spent fuel in the transfer cask in the packaging area of the pool.11 at pages 2-3 of

| attachment. Based on conversations between Consumers and the NRC staff, it was determined

f that spent fuel in the transfer cask was not subject to the requirements of Technical Specification

!

!

9

|

|
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, ,

3.21.2 because the technical specification applied only to stored fbel, and fuel in the transfer cask |
|

'

,

is not;being stored but is rather in transit. hL at Page 3 of Anachmem.
i

,

23{ In summary, Technical Specification 5 3.1.B was originaDy issued before NUREG-0612,

and it has always applied only to stored spent fuel in the fuel storage area, not to spent fuel in the'
.

i

|
'

CDPS being packaged for movement out of the reactor building. The cummt change is rherely a

clarification of this intended scope and meaning. Further, even if the technical speci6 cation were
;

interpreted in light of the subsequent NUREG-0612 recommendations (including the interim rec-

ommeixlation that was not adopted in the generic letters), its scope and meaning would be unal-
!

!

tered. } The interim technical specification recommended by NUREG-0612 also applies only to
1

;
',

! sper.t fbel stored in racks. Accordingly, there is no restriction on changing Technical SpeciSca-''
( !

| tion 5.b.l.B as GPUN requested.

| :
i :

,

| I
'

i
I,

f

,

,

'
j t-

.

I Subscr\ bed and sworn to before roe
| this /My ofNcw ' - ,1996.

Notary Pubuc
'

Michdle E. Shaffer - Notary Public State of New Jersey!

| My coh mission expires _9-24-99
|
l'

+ siemme!enocusca

f

!
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'
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Q- November 15,1996'

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE TIIE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )

) Docket No. 50-219-OLA
GPU NUCLEAR CORPORATION ) (Tech. Spec. 5.3.1.B)

)
(Oyster Creek Nuclear Generating Station) ) ASLBP No. 96-717-02-OLA

AFFIDAVIT OF .IOlIN C. FORNICOLA

EXIIIBITS |-9

,

,
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i Exhibit 1,

|

Ig .lOHN C. FORNICOLA
SUMMARY OF PROFESSIONAL OUALIFICATIONS

Current Position - Licensing and Regulatory Affairs Director, GPU Nuclear
Corporation

Started in 1992.+

Responsible for the nuclear licensing and regulatory affairs activities for all GPU
.

+

Nuclear sites. |
GPUN's principal interface with the NRC, PA and NJ State Agencies. |+

GPUN's Administrative Point of Contact for the Institute of Nuclear Power l+

Operations (INPO) and the Nuclear Energy Institute (NEI).

Previous Nuclear Experience
|

United States Navy
+ Served aboard several nuclear submarines.
* Trained on overall operations of the plant and held several supervisory positions.

Quality Assurance Engineer, Metropolitan Edison Company |
+ Operations and maintenance related quality control surveillance activities. |,

* Nondestructive examination activities.
+ Auditing and coordination of quality controlinservice inspection.

(] Outage planring and scheduling activities.+

V,

Quality Assurance Engineer, Allis Chalmers Nuclear Components Division
Project responsibilities relating to the fabrication of various nuclear components.+

Operations Quality Assurance Supervisor - GPU Nuclear Corporation
Started in 1980; subsequently progressed through several managerial positions.+

Three Mile Island Quality Assurance Manager - GPU Nuclear Corporation
+ Started in 1986.

Responsible for the implementation of the Quality Assurance Program on site,*

including Quality Control, Procurement Quality Assurance, and Operations Quality
Assurance.

Director of Quality Assurance - GPU Nuclear Corporation
* Temporary assignment in 1992.
* Responsible for the implementation of the GPUN Quality Assurance program

| corporate wide.

Education

p B.S. Degree (Mechanical Engineering)- Pennsylvania State University
U Master's Degree (Administration)- Pennsylvania State University 8/94,

i

!
|

I

i
|

l
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: GPU Nucieer Corporation

i Nuclear = l:r '"
|'

Forked River. New Jersey 087310388
g 609 971 4000
t Writers Direct Dial Numeer
!
,

; April 15, 1996
6730 96 2087 )

.

!
l

| U.S. Nuclear Regulatory Commission
i Att: Document Control Desk

|Washington D.C. 20555
;

,

i Gentlemen:
!
4

; Sub.iect: Oyster Creek Nuclear Generating Stauon (OCNGS)
i Docket No. 219
! Technical Specification ' Change Request No. 244

i Revise Specification 5.3.1 Conarning Handling Heavy Lads over

| Irradiated Fuel
:
,

in accordance with 10 CFR 50.4(bHI). enclosed is a Technical Specification Change Requestj

I (TSCR) No. 244. Also enclosed is a Certificate of Service for this request certifying service to the

| chief executive of the township in which the facility is locmed. as well as the designated official of 1

the State of New Jersey Bureau of Nuclear Engineering.
,

1

|
De purpose of this TSCR is to revise specification 5.3.1.B of the Oymer Creek Technical

! Specifications. De currem specification prohibits handling a load grenser in weight than one fuel
! assembly over irradiated fuel in the spent fuel storage facility. De proposed change will facilitase
! the off load of spent fuel to the Oymer Creek Ir@iaar Spent Fuel Storage Instalianon (ISFSI).

! Specifically. the shield plug for the dry shielded canimer (DSC) and the assocised lifting hardware
will be moved over irradiated fuel which is comnined in the DSC within the transfer cask located in3

i. tiie Cask Drop Protection System (CDPS).
!
t .

| Pursuant to 10 CFR 50.91(a)(1). enclosed is an analysis applying the mandards of 10 CFR 50.92 to

} make a determination of no significant hazards consideradon.

i

j Very truly yours,
,

,

i
-

| } h ;D d).

r

4 Michael B. Roche
i Vice President & Director

f
Oysser Creek

j Attachments
' cc: Administrator. Region I

ia NRC Project Manager

| NRC Resident inspector

f GPU Nucw Corporanon is a **menary of General Putic Utilities Corporanon
i

i
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1
CPU Nuclear Corporation; 3
Post Office Box 388

-,

ggg Route 9 South
b' Forked River. New Jersey 087310388

k 609 971 4000'

Writer's Direct Dial Nurneer
s

April 15, 1996

C321-96-2087;

^

.i

Mr. Kent Tosch. Director
j Bureau of Nuclear Engineering
'

Department of Environmental Protection

i CN 411

! Trenton. NJ 08625

|i- Dear Mr. Tosch: -

: I
t |

|i

4 Subject: Oyster Creek Nuclear Generating Station
Docket No. 50-219 !

|
Technical Speci6 cation Change Request No. 244 |

,

Revise Specification 5.3.1 Concerning Handling Heavy Ineds over^

p Irradiated Fuel

b
Pursuant to 10 CFR 50.91(b)(1). please find enclosed a copy of the subject document which was |

filed with the United States Nuclear Regulatory Commission on April 15, 1996.

Very truly yours.

Y 'h
Michael B. Roche
Vice President & Director
Oyster Creek

Attachment
DPK/ pip

O
GPU Nuclear Corporaton is a subsdiary of General Pubhc Utikbes Corporaton
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CPU Nuclear Corporatkm
t

| 3B Post Office Box 388
5 Route 9 South

Q( '\
Forked River.New Jersey 087310388
609 971 4000
Writer's Direct Dial Numoer

April 15, 1996

C321-96-2087

|

The Honorable John C. Parker
Mayor of Lacey Township
818 West Lacey Road
Forked River. NJ 08731

Dear Mayor Parker:
i .

Subject: Oyster Creek Nuclear Generating Station
! Docket No. 50-219

Technical Specification Change Request No. 244
Revise Specification 5.3.1 Concerning Handling Heavy Loads over
Irradiated Fuel

O Enclosed herewith is one copy of Technical Specification Change Request No. 244. for the Oyster
Creek Nuclear Generating Station Operating License.

This document was filed with the United States Nuclear Regulatory Commission on
| April 15. 1996 .

l

Very truly yours.

0
Michael B. Roche
Vice President & Director
Oyster Creek

Attachment

DPK/gl
;

|O
GPU Nuclear Corporation is a subscary of General Public Uthbes Cuwww

_
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I UNITED STATES OF AMERICA
| NUCLEAR REGULATORY COMMISSION
!

.

In the Matter of)
j GPU Nuclear Corporation) I

j Docket No. 50-219)

CERTIFICATE OF SERVICE
|

1 This is to certify that a copy of Technical Specification Change Request No. 244, for Oyster Creek
j Nuclear Generating Station Operating License, filed with the U.S. Nuclear Regulatory Commission !

I

: on April 15, 1996, has this day of April 15, 1996, been
; served on the Mayor of Lacey Township. Ocean County, New Jersey by deposit in the United
i States mail. addressed as follows:

i
The Honorable John Parker4

i Mayor of Lacey Township

i 818 West Lacey Road
!- Forked River, NJ 08731

i

i

)! bbbBY
Michael B. Roche

. Vice President and Director
I Oyster Creek
i

!

:

.4

4

J

!O
;

I

. . . - - - - . . - -
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:

!

!

| GPU NUCLEAR CORPORATION
'

OYSTER CREEK NUCLEAR GENERATING STATION
|

| Facility Operating
License No. DPR 16

4 ..... ..

C

| Technical SpecircatiortChange Request No. 244
'

Docket No. 50-219
'

i

}
;

i

I Applicant submits, by this Technical Specircation Change Request No. 244, to the Oyster Creek

| Nuclear Generating Station Operating License. a change to pages 5.3-1 and 5.3-2.

!
!

! 1 'b bBY

j Michael B. Roche !
Vim President and Director |

;
: Oysser Creek
;

J

: . Sworn and Subscribed to before me this 15thday of April 1996.
,

'

i

| Avuw_- [ W
i A Notary Public of NJ
i

i

;.

osanssas.urvu,

NoTNITMSUCOFWeSWEY4

O ~ ~ +""'

.,
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E

l 5.3 AUXILI ARY EOUIPMENT
!
i

| 5.3.1 Fuel Storage
,

A. The fuel storage facilities are designed and shall be maintained with a K-effective equivalent

j to less than or equal to 0.95 including all calculational uncertainties.
!

! B. 1. Loads greater than the weight of one fuel assembly shall not be moved over stored

i irradiated Nel in the spent fuel storage facility, except as noted in 5.3.1.B.2.

I

i 2. The shield plug ar.d the associated lifting hardware may be moved over irradiated

.. fuel assemblies that are in a dry shielded canisser within the transfer cask in the cask

j drop protection system. .

i

i C. The spent fuel shipping cask shall not be lifted more than six inches above the top plate of
'

the cask drop protection system. Vertical limit switches shall be operable to assure the six
inch vertical limit is met when the cask is above the top plaie of the cask drop protection:

i system.
: *

i D. The temperature of the water in the spent fuel storage pool. measured at or near the surface,

| shall not exceed 125'F.

! E. The maximum amount of spent fuel assemblies stored in the spent fuel storage pool shall be
: 2645.
!

! The specification of a K-effective less than or equal to 0.95 in fuel storage facilities assures an ample

| margin from criticality. His limit applies to unirradiased fuel in both the dry storage vault and the spent
j fuel racks as well as irradiated fuel in the spent fuel racks. Criticality analyses were performed on the

! poison racks to ensure that a K-effective of 0.95 would not be exceeded. De analyses took credit for
burnable poisons in the fuel and included manufacturing tolerances and uncertainties as desenbed in Secuan
9.1 of the FSAR. Calculational uncensinties desenbed in 5.3.1.A are explicitly defined in FSAR Section

! 9.1.2.3.9. Any fuel stored in the fuel storage facilities shall be bounded by the analyses in these referenz

; documents.

: De effects of a dropped fuel bundle onto stored fuel in the spent fuel storage facility has been analyzed.

| This analysis shows that the fuel bundle drop would not cause doses resulting from ruptuted fuel pins that
; exceed 10 CFR 100 limits (1,2,3) and that dropped wasee cans will not damage the pool liner.
.

Administrative controls over crane movements, which include mechanical rail stops, serve to prevent travel

! of the crane outside the analyzed load path over the cask drop prosecsion system. A safety factor greater
~

than 10 with respect to ultimate strength, and redundant shield plug lift cables provide adequase margin for

! the shield plug lift. These features, combined with operator training and required inspections. contnbute to

i the determination that dropping the shield plug onto a loaded dry shielded canister in the spent fuel pool is

{ not a credible event.

OYSTER CREEK 5.3-1 Amendment No.: 22,76,77,121,179

i
i

!-

!
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The elevation limitation of the spent fuel shipping cask to no more than 6 inches above the top plate of the
cask drop protection system prevents loss of the pool integrity resulting from postulated drop accidents.
An analysis of the effects of a 100-ton cask drop from 6 inches has been done (4) which showed that the
pool structure is capable of sustaining the loads imposed during such a drop. Limit switches on the crane
restrict the elevation of the cask to less than or equal to 6 inches when it is above the top plate.

Detailed structural analysis of the spent fuel pool was performed using loads resulting from the dead weight
of the structural elements, the building loads, hydrostanc loads from the pool water. the weight of fuel and
racks stored in the pool, seismic loads, loads Jue to thermal gradients in the pool floor and the walls, and
dynamic load from the cask drop aces;ra. ' Thermal gradients result in two loading conditions; normal
operating and the accident conditions with the loss of spent fuel pool cooling. For the normal condition.
the containment air temperature was assumed to vary between 65'F and 110*F while the pool water
temperature varied between 85'F and 125'F. The most severe loading from the normal operating thermal

j gradient results with containment air temperatures at 65'F and the water temperature at 125'F. Air
temperature mersurements made during all phases of plant operadon in the shutdown heat exchanger room,
which is directly beneath part of the spent fuel pool floor stab, show that 65'F is the appropriate minimum
air temperature. The spent fuel pool water temperature will alarm control room before the water
temperature reaches 120 F.

,

i

| Results of the structural analysis show that the pool structure a, imucturally adq ** for the loadings

| associated with the normal operation and the condition resulting from the postulased cask drop accident (5)
(6). The floor framing was also found to be capable of withstanding the1:endy state thermal gradient
conditions with the pool water temperature at 150'F without exceeding ACI Code requirements. The walls
are also capable of operation at a steady state condition with the pool waar temperature at 140*F (5).

O, Since the cooled fuel pool water returns at the bouom of the pool and the heated water is removed from the
surface, the average of the surface temperature and the fuel pool cooling return water is an appropriate
estimate of the average bulk temperature: alternmely the pool surface emperature could be conservatively
used.

References

l. Amendment No. 78 to FDSAR (Section 7)
'

2. Supplement No. I to Amendment No. 78 to the FDSAR (Question 12)
3. Supplement No. I to Amendment 78 of the FDSAR (Quesnan 40)

;

! 4. S@..T r.; No. I to Amendment 68 of the FDSAR
5. Revision No. I to Addendum 2 to Sqe No. I to Amendment No. 78 of FDSAR

(Quesuons 5 r.ad 10)
6. FDSAR Amendment No. 79
7. Deleted

!

I

OYSTER CREEK 5.3-2 Amendment No. 121, 179'

!
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!

; 1. TECHNICAL SPECIFICATION CHANGE REQUEST (TSCR) No. 244
!

GPU Nuclear requests the following replacement pages be insened into existing Technical;

; Specifications:
;

Replace existing pages 5.3-1 and 5.3-2 with the attached revised replacement pages
5.3-1 and 5.3 2.

i

:

| 11. REASON FOR CHANGE
!

| The current specification 5.3.1.B requires that " Leeds greater than weight of one fuel
j assembly shall not be moved over stored irradiated fuel. in the spent fuel storage
| facility". This restriction is based upon the structural strength of the fuel racks in which

the spent fuel is stored and the damage that would occur if the load were dropped. The'

! process of transferring spent fuel assemblies to the Oysser Creek independent Spent Fuel

i Storage Installation (ISFSI) includes placing a dry shielded canister (DSC) and a
; transfer cask in the cask drop protection system (CDPS). That movement does'not

| handle a heavy load over irradiated fuel. The DSC is then loaded with spent fuel
i assemblies. Before the DSC and the transfer cask in which it is comained can be
! removed from the spent fuel pool, the DSC shield plug must be lowered into the CDPS

.,

and placed atop the DSC. The current specificanon prohibits this movement since the .
j shield plug and the lifting yoke weigh more than one fuel assembly and the DSC

| contains irradiated fuel.
.

I 111. SAFETY EVALUATION JUSTIFYING CHANGE'

!O
.

j GPU Nuclear has evaluated the process of tr Lims pent fuel assemblies from thes

;- spent fuel pool to the ISFSI. That evaluation considers the safe load paths, the design
i features of the reactor building crane and the requirements of NUREG 0612.

i
| The CDPS has been designed to mitigase a cask drop into the spent fuel pool. The
j transfer path for the cask cemerline is on a controlled path width of six inches in the
3' north-south and east-west direcuons. Visual aids are used to control the monon of the

) cask centerline to the presenbed transfer path. Mechanical rail stops are inmalled to
prevent travel of the crane outside the analyzed load path over the cask drop protection j

3

| system. Stops are insalled for limiting bndse movements in the nonh-south direction |

! and for limiting trolley movements in the west direction. The movement of the shield
plug would be in accordance with these same constraints. The weight of the load,;

! however, would be considerably different. The shield plus weighs approximately 8,000

| pounds and the lifting yoke weighs about 6,200 pounds. ;

| )

) A series of modifications have been made to enhance the crane's performance and
reliability by improving the instrumentation and controls. These modifications include:;

!

] - Various crane monitonng symems have been installed. These include drum
over-speed detection, mechanical drive train continuity detection, wire rope |

i
spooling monitor, fault display and reset panel and hoist speed indication.

:

1
8
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!

| - Phase loss / phase reversal protection has been installed. Phase loss results in

j substantial loss of drive motor torque and possible load drop. !

f - A power circuit upper limit switch to directly interrupt power to the hoist motor was
installed. This reduces the possibility of twohlocking as a result of failure of existing;

j control circuit limit switches.
!

! - A load cell weight display was installed in the cab to provide an indication for load
hang-ups and over-capacity lifts. I

! - The magnetic drive controllers were replaced. The new variable frequency drive
1 (VFD) controllers provide smooth and precise speed commt along with torque
j limitation, reducia the possibility of a load snasch.

j - New controls were installed in the cab that pmvide spring control to normal function.
| These controls considered human factors in their design.
:

f The reactor building (RB) crane has a main hoist capacity of 100 tons. The actual safety factors

| of the main crane for its 100 ton rased load are: cabies 6.5:1: main hoist gearing 5.2:1; and

| main hoist brakes 120% capacity. As a result, when moving the shield plug and the lifting
; yoke with a combined weight of approximately 7 tons, a safety factor greater than 14-will be
; provided, based on the RB crane 100 ton raad capacity. For the lifting yoke, a safety factor
i greater than 26 will be pmvided, based on the lifting yoke 105 ton rased capacity. The least
| conservative safety factor is that for the wire rope assemblies. That afety factor is 11:1, based
j on the ultimate load of 22.800 lbs. Furthermore, the wise rope assemblies are redundam and
: each of the four has sufficient capacity to support the soul weight of the shield plug.

!

| In addition. GPU Nuclear ins developed an ermr free plan for the movement of spent fuel
j assemblies to the ISFSt. That plan includes a dedicated managemem team and a de6 cased crew
1 who will be tramed and on shift. Detailed operating instrucuans/pmcodures will be developed
! and mock-up training and a dry run will be conduceed. A special crane inspection will be
! performed prior to each dry fuel storage campaign. The main hoist compling, shafts, and hook

'

j will be examined by NDE prior to each campaign. Plant procedures for the reactor building
; crane satisfy the inspection, testing and maineenance criteria of ANSI B30.2.

!

| The design features and modifiutions to the rescaer building crane increase its reliability and
! enhana its performance. The safety factors of the stector building crane relative to this load

| exceed 10 to 1. Personnel tizining, and crane inspections, testing, and mameenance will be in
j- accordance with ANSI B30.2. Therefore, dropping the DSC shield plug onto a loaded DSC in

j the spent fuel pool is not considered a credible event.

IV. NO SIGNIFICANT HAZARDS CONSIDERATION

j GPU Nuclear has determined that this TSCR poses no signu"m hazard as defined by 10 CFR
'

50.92.

|O
;

}
i
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1. State the basis for the determination that the proposed activity will or will not increase|
the probability of occurrence or consequences cf an accident.

The design features and capacity of the reactor building crane provide a significant
safety factor. In addition. personnel training and other administrative controls further
reduce risk. Hus, the dropping of the DSC shield plug onto a loaded DSC and causing
damage to the spent fuel assemblies is not a credible event. Derefore, it does not
increase the probability of or consequences of an accident.

2. State the basis for tN determination that the activity does or does not create the
possibility of an accident or malfunction of a differem type than any previously

; identified in the SAR.
: :
l I

| This activity will not create the possibility of a xw or different type of accident than
| previously evaluated in the SAR hw the proposed heavy load handling exception

does not create a new credible accident scenario. Dropping the shield plug on a loaded
DSC and damaging spent fuel assemblies is not considered a credible event. )

,

| 3. State the basis for the determinanon that the margin of safety is not reduced.

|
j This activity will not involve a significant reduction in the margin of safety because the
! proposed heavy load handling evolution does not crease a credible accident scensrio.

| V. IMPLEMENTATION
~

GPUN requests that the amendment authorning this change be efliscrive upon issuance.

|

|

,

|

I
!

i
!
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Exhibit 3
[ '*,

UNetED ST ATES
:

NUCLEAR RPGULATORY COMMisslON
..j,' 5

; i

msumotow.o c.mse

q'v d ~/ /
''5,,,' ,./ March 30, 1977

'

'

Docket No. 50-219 @ 3
i

i

Jersey Central Power & Light Company,

ATTN: Mr. I. R. Finfrock, Jr.
i Vice President - Generation'

Madison Avenue at Punch Bowl Road
Morristown, New Jersey 07960.

t
Gentlemen:

4

i
The Consnission has issued the enclosed Amendment No. 22 to Provi;ional-
Operating License No. OPR-16 for the Oyster Creek Nuclear GeneratingStation. This amendment consists of changes to the Technical Specifi-
cations and is in response to your application dated March 18. 1976

.

-

and supplements dated August 11, 1976 November 30, 1976, January 18,
l

.

1977 and February 23, 1977.
'

The amendment consists of changes in the Technical Specifications that
will increase the spent fuel pool storage capacity from 840 to 1800

.

fuel assemblies. The increase will: (1) provide storage for all spent
4

i
' fuel assemblies removed from the core between the present time and 1984,#

(2) provide sufficient additional fuel assembly storage capacity that
,

:
the entire core (560 fuel assemblies) can be removed from the reactor
vessel and stored in the spent fuel pool and (3) continue to acconinodate
one fuel assembly shipping cask for offsite shipping of spent fuel assem-
blies from the Oyster Creek spent fuel pool when offsite spent fuel shi

;

j
ment is resumed at some indefinite future date within the next 8 years.p-

i
Copies of the related Environmental Impact Appraisal, Safety Evaluation
and the TEDERAL REGISTER Notice and Negative Declaration are also:

enclosed.;

:
.

!
Sincerely,

@
. A D#i

George ear, Chief
Operating Reactors Branch #3

.
,

!Division of Operating Reactors
.

Enclosures and ccs:
4

See next page,

'.

t

.

J

I
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,

i Jersey Central Power & -?-Light Corapany

j Enclosures:
1 1.

Amendment No. 22 to License DPR-16! 2. Environmental Impact Appraisal
! 3. Saftty Evaluation
; 4. FEDERAL REGISTER Notice and-

Negative Declaration1
4

cc:,

;

; G. F. Trowbrid
Shaw, Pittman,ge, Esquire

'

Jersey Central Power & Light Company;

Potts and Trowbridge: ATTN: Mr. Joseph Carroll
!

Barr Butiding
910 17th Street, N. W. Plant Superintendent

! Washington, D. C. 20006 Dyster Creek Plant
j

Madison Avenue at Punch Bowl Road
Steven P. Russo. Esquire Morristown, New Jersey 07960,

! 248 Washington Street
i P. O. Box 1060 Chief. Energy Sys. Analysis Br. (AW-459)'

Toms River, New Jersey 08753 Office of Radiation Programs.

i
U. S. Environcental Protection Agencyi Room 645. East TowerJersey Central Power & Light Companyi

i Mr. Thomas M. Crimins, Jr. 401 M Street, S. W.ATTN:

Safety and Licensing Manager Washington, D. C. 20460
j GPU Service Corporation-

260 Cherry Hill Road U. S. Environmental Protection AgencyRegion II; l, Parsippany, New Jersey 07054
ATTN: EIS C0ORDINATOR

1

|\
' Anthony Z. Roisman, Esquire 26 Federal Plaza

Roisman, Kessler and Cashdan New York, New York 10007
102515th Street, N. W.
5th Floor John Russo

i Washington, D. C. 20005 Buteau Chief
!

Bureau of Radiation Protectioni Honorable Joseph W. Ferraro, Jr. 380 Scotts Road
Deputy Attorney General Trenton, New Jersey 08628
State of New Jersey;

Department of Law & Pubite Safety Ocean County Library1

Brick Township BranchConsumer Affairs Section;

1100 Raymond Boulevard 401 Chambers Bridge Road,

Newark, New Jersey 07102 Brick Town, New Jersey 08723,

[ Mark L. First Mayor. Lacey Township |

Deputy Attorney General P. O. Box 475 I

! State of New Jersey Forked River, New Jersey 08731
Department of Law & Public Safety
Environmental Protection Section 1l'

i 36 West State Street .

Trenton, New Jersey 08625
1

1

:

i O
i
1

!

i
.
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t NUCLEAR REGULATOAV COMMtsslON
5 . . ' [. -} WA3mNGTON O C. 20686

i
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i

...

; JERSE' CENTRAL P0h!D & LIGHT COMPANY

DOCKET NO. 50-219
.

; OYSTER CREEK NUCLEAR GENERATING STAT:0N, UNIT NO. 1
.

; AMEND"ENT TO DROV SIONAL ODEDATING L| CENSE
t

; Amendment No. 22
License No. OPR-16

.

1. The Nuclear Regulatory Commission (the Commission) has found that:
|

A. The application for anendment by Jersey Central Power and Light
Company (the licensee) dated March 18. 1976 with supplements |

4

dated August 11, 1976 November 30, 1976 January 18,1977 and
February 23, 1977, complies with the standards and requirements |

:. cf the Atomic Energy Act of 1954, as amended (the Act) and the
j Commission's rules and regulations set forth in 10 CFR Chapter it.
,

B. The facility will operate in confomity with the apolication,,

; the provisions of the Act, and the rules and regulations ofa the Commission;

i C. There is reasonable assurance (1) that the activities authorizedj by this amendment can be conducted without endangering the
health and safety of the public, and (ii) th6t such activities

>

1

! will be conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the
common defense and security or to the healtn and safety of;

: the public; and
:

i E. The issuance of this amendment is in accordance with 10 CFR Partj 51 of the Commission's regilations and all applicable requirements
i have been satisfied.'
i

4

4

i
j

l
1
(

!

i

i O
,

I

|
1
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i

4

1
.

~2~

!

; 2.
Accordingly, the license is Jmended by changes to the Technical

'

Specifications as indicated in the attachment to this license
-

No. DPo-16 is hereby amended to read as follows:amenenent, and paragrapn 3.B. of Provisional Operating License;

(B) lechnicalSpecifications

The Technical Specifications contained in Appendix
A, as revised through Amendment No.22, are.

; hereby incorporated in the license. The licenseeshall operate the facility in accordance with theTechnical Specifications.

3.

This license amendment is effective as of the date of its issuance
,

.

i FOR THE NUCLEAR REGULATORY C0ttMISS104
'

i

, , A,
;

George Lear, Chief4

! Operating Reactors Branch *3
Division of Operating Reactors

Attachment:
Changes to the Technical

Specifications
i

Date of Issuance: March 30, 1977;

!,

,

t

a

I

.

O.
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:
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t
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'

ATTACHMENT TO LICENSE AMENDMENT NO. 22
,

_TO _THE TECHNICAL SPECIFICATIONS

PROVISIONAL OPERATING LICENSE NO. DPR-16
3

4

DOCKET h0. 50-219
.

)
i

i
Replace page 5.3-1 with the attached revised page bearing the samenumber.

Changed areas on the revised page are indicated by marginal
,

lines. ,

Also, add the attached new pages 5.3-2 and 5.3-3.
-

1
,

! |
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5.3 AUX 1L13:1Y l'?tilN!.NT

5.3.I 1uel StorageOQ A.
Normi torane for uni rradiated fuel a.ssembliter it, in crit ically-
sa fe nw fuel s t orty.e v ack s its the react or hu. .. ling ntorg,e vnuit ;
ottierwi e, fuel shall be stored in arrayc whic's have a y
Icw 11. .. eff0.95 under ope ttaur. rundit io.u. of nu > r.ation or m
hSC sy.,.wved shipl. int containers,

b. The spent fuel r.hal: he ston e d in thr' sp n'. f.cl storage facility
which shull be de*. inned to inintain fuci in e peometry previdinga k% 1er.s than or equal to 0.95.

C.
The n a.i..une U 23f. loading in gr:uns of U /35 'er axial centincter
of fue' shall not c eced 15.6 gas U...4/em.

p.
l.oai .: g cat ar t han .he i,ci.tht of on. fort assenbly shall not be mnve;'

s

.

over . t ored ira mliat ed fuel in the sp:ot foc) storage facility.
l..

The 30 ton spent fuel shipping cask shall not be lif ted more char. 6 inche
nbove .he top plate of 1he estL drop prst eu lon system. s

Vert ica l
limit . witches sh.s11 be operabic to assuic the 6 inch vertical limit

, is met when the cask is above the top plate.
F.

The temperature,of the water in the spent fuel storage pool, measured
at or near the surface, chall not exceed 125'F.

ms
p 'lhe spec i fication of K

U /:.:>/vn per viisal cent imeter for fuc1 in the spent fuel storage faci 11tyg to.95 and the maxii um U-235 loading of $15.6 gu
av.nri s on an.;,9 matgin frun c riticality. Contervative ar.sumption". and n!)ow-

for toleecures, void effcets, eniculational uncertalhtles, pool temperaturu
sinct

et fe ctr., etc. have been conr.idered in the derivation of these limitt.
Note thst the 15.0 r,m U-235/cm is equivalent to a 3 w/o enrichment.(7)(1,2).

Itu 15.6
n.,sei..lity perpt Pliculer to the length of the assembly.fn U-235/cm in the limit of U-235 at any plano thrms.sh theIt is to er.r.ure thn:
por.nible non nalfo. n enrichments along the length of fuel rods cannot Ica.1to a critical condstion.

the effe: s of a dropised fuel buadle onto stored fuct in thestorap.c facility has been n:t tlyzed. spent fuel

drop vould not cause doses resulting frem ruptured fuel prns that exceedThis an:ilysis shows that the fuel bundle
10 (.vil 100 lim!t.s (3,4,5) and that dropped wante cans will not dear.y.c thepool liner.

The c1cyntion limitation of the spent fuel shipping cask to no uore
than 6 inches abave the top plate of the cask drop proscetion system prevents
loss of the pool integrity resultir.f from postulated drop accident t.. An
onalysis of the effects of a 100 tee cask drop from 6 inches has b.een done
(6) which showed that th: pool structure is capable e sustaining the loads
imposed during such a drop. Limit switches on the ciane restrict the
c1cvation of the cask ta :5 inches when it is above the top plate.

l.
Amendment No. 22

[ i
V
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5.3-2 !

,

os in t: sta t it t : in ft PMfo rmed
t h t' fiuilding loads. hvd , i d ht,ight of the st ruct ural element s'

O of fuel and racks stores ads fmm the PNI water, the weight~

h gradients in the pool floorau\is * * l$ l l ids. loads d'ie to ther.nal
'

.

drop accident. ihermal gradier t s re tilt in
d

5'perating and the aceident conditions with th " "" I
!cooling. For the normal condition tl " "" I"I

assumed to vary between f>S*F and 110*l wl p natum was
|

varied between 85'F and 125'F Th " ' "I"" ' " M
operating thermal gradient rekult st sevt7e loading from the normal

!
65'F and the water temperature at MpMa um at"

1 5 f.
nade during all phases of plant r tmpnature measurements*

wn heat exchangerrcom, which is directly beneath j ar tli sp nt fuel FMI floor slab, |

u
,

show that 65'F is the appropriate min
fuel pool water temperature will al UN. N spent
temperature reaches 120'r, in the contml roem before the water l

l

Results of the structural analysts shov that the pool structure is
and the condition resulting from the postulated cask drop accidentstructurally adequare for the loadings associated with the normal operation
fuel poc! floor framing was found to be capable of withstanding the maximum(9). The
postulated thermal transient for at least 15 hours without exceeding ACIC6de requirements.

standing the steady state therniat gradient conditions with the pool waterThe floor framing was also found to be capable of with-teirporature at
130*F without exceeding ACT Code requirements.Qw that Studies

:S) are capable of withstanding eight hours of the maxtraum postulatedthe critical elements of the walls indentified in the analyses of
judged able to continue full functional capability for atthe: cal transient without meceding ACI Code requirements and they areO ileast 10 hoursunder these conditions (9). The walls are also capable of operation I

at a steady state condition with the pool water temperature at !

140*F (9).
Since the cooled fuel pool water returns to the pool at the hottom

of the pool and the heated water is removed from the surface of the pool,temperature racasurement
the pool buli temperature.at the pool surface is appropriate to estimate

Re ferences

1.
Amendment No. 78 to the Facility Description and Safety Analysis Report(Section 3)

2.
Supplement No. I to Amendment No. 78 to the Faellity Description and
5Afety' Analysis Report (Questions 14-20, 24, 25)

-

3.
Amendment No. 78 to the FDSAR (Section 7)

4

Supplement No. I to Amendment No. 78 to the FDSAR (Ouestion 121 ;

5.
Supplement No. I to Amendment No. 78 of the FDSAR (Question 40)

O endment No. 22
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5.3-3
I.
.

i
9

; 6
So;ijili ment No.1 to Amendment To t,8 of the FDSAR

5-

! .

7

h Supplement No.1.to Amendment No. 78 of the FDSAR (Qu
estion 18).

i 8.
tidendiim No. 2 to Stipplement No. I to 'Amendt.icnt Noliss.1R (Q:sestions 5 and 10), .

78 of the.

i 9. Hi' Vision No. J
7F er' tite ll) Salt (Questio.$s 5 a:o Adtlenilitm ' to S ' Pl| No.

ih ut No. I to Amendmenti
!'
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] ENVIRONMENTAL-IMPACT APPRAISAL BY THE
DIVISION OF OPERXTT5FRTAtT6itS}

SUPFDllTING AMENDMEN" NO. 22 TO DliP-16
UERSEY CENTRAL PCWER7ND LIGHT C0'TARY

3,
Mj.

OYSTER CREEK NUCLEAR GENERATING S~TATION
DOCKET NO. 50-219,

) 1. Description of Proposed Action
.

i-
In their submittal of January 30, 1976, supplemented by letters dated
March 18, 1976 August 11, 1976 November 30, 1976 and February 20,

,

i

| 1977. Jersey Central Power and Light Company (the licensee) requested
approval of the NRC for sn amendment to Facility Operating License No.j
DPP-16 and a concomitant change to the Technical Specifications for

! the Oyster Creek Nuclear Generating Station. This amendment to the
license and change to the Technical Specifications concerns the pro-

; posed expansion of the capacity of the spent- fuel stnrage pool. (SFP).
'

The modification evaluated in this environmental impact appraisal is
the proposal by the licensee to replace the existing fuel storage

:

racks with closer spaced racks. The rack spacing would be changed
from 11 by 6.5 inches to a nominal 9.7 x 5.9 inch center to center.,

!
The new racks would increase the storage capacity of the SFP from
the present 840 fuel assemblies to 1800 fuel assemblies. Under the;

proposed modification, the 42 existing racks, which can hold 20i
spent fuel assemblies per rack, would be replaced with 61 racks, 38
of which will hold 28 assemblies per rack and 23 of which will holdi
32 assemblies per rack. The new 28 element racks will occupy thei

! /" same space envelope as the present 20 element racks. The additional
storage capacity would be made available by utilizing areas nowj vacant in the spent fuel pool.

;

!
Since the last refueling (December 1975-February 1976), Oyster
Creek does not have storage capacity in their SFP to offload a full.

i core of 560 assemblies. There are currently 326 spent fuel assemblies-

stored in the pool. The proposed modificition would extend the
i spent fuel storage capability through 1984 and maintain the capability .;

to unload all fuel from the reactor vessel. In our evaluation we
j

!
considered the impacts which may result from storing an additional i

i

4 960 spent fue1' assemblies in the SFP for an additional seven years.
;

;

j The proposed modification will not alter the external physical
' geometry of the spent fuel pool or require additional modifications

to the SFP cooling or purification systems. The proposed modification
does not affect in any manner the quantity of uranium fuel utilized1

i
in the reactor over the anticipated operating life of the facilityj and thus in no way affects the generation of spent uranium fuel by

,

:

:

;O
:
!

.

f
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,V the facility.

The rate of spent fuel generation and the total
quantity of. spent fuel generated during the anticipated operating[
lifetime of the facility and stored in the SFP remains unchanged asi

a result of the proposed expansion.l
the number of spent fuel assemblies stored 6The modification will increase;

length of time that some of the fuel assemblies will be stored inthe SFP and the
the pool.

'
:

1

basis in the tinited States. Currently, spent fuel is nnt being reprocessed on a commercial;

!

in New York was shut down in 1972 for alterations and expansionsThe Nuclear Fuel Services (NFS) plant -on September 22. 1976,
.

!

withdrawing from the nuclear fuel reprocessing business. ~ TheNFS informed the Comission that they were;
Allied General Nuclear Service (AGNS) proposed plant is under,

construction in South Carolina, and this facility is not licensedi to operate.
The General Electric Company's (GE) Midwest Fuel

Recovery Plant in Illinois is in a decommissioned condition,i

Although no plants are licensed for reprocessing fuel, the storagei

pool at Morris, Illinois and the storage pool at West Valley, New York;'

(on land owned by the State of New York and leased to NFS thru 1980)
i

{ i

are licensed to store spent fuel.i The storage pool at West Valley
fuel for storage, even from those power generating facilities thatis not full but NFS is presently not accepting any additional spenti

i
had contractual arrangements with NFS.:
receiving and storage station has been completed. Construction of the AGNS'

for - but has not been granted - a license to receive and storeAGNS has applied
irradiated fuel assemblies-in the storage pool at Barnwell prior to

,

a decision on the licensing action relating to the separation
1

i - facility.
1
i

The NRC Staff is preparing a generic environmental impact statement;

on spent fuel storage of light water power reactor fuel and isi

expected to complete this statement by the fall of 1977.I

proposed expansion of the SFP capacity at Oyster Creek will affordthe licensee operational flexibility by providing storage space for
Thei

i

spent N1 discharges through 1983 with storage space for an emergencyi
full core discharge.4

I
;

II.
Environmental Imoacts of Prooosed Action |

>

!-On September 16, 1975,
the Comission announced (40 F. R. 42801) its i

i

intent to prepare a generic environmental impact statement on handlingi
the storage of spent fuel from light water reactors.i

the Commission also announced its conclusion that it would not be inIn this notice,I

a possible shortage of spent fuel storage capacity pending completionthe public interest to defer all licensing actions intended to ameliorate
; i

!
3

of the generic environmental impact statement.i

Y

!
!

:
!

!O
;

.
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The_ Comission directed that in the consideration of any such proposed; v
licensing action, the followinq five specific factors should be applied,;

balanced, and weighted in the context of the required environmentalj statement or appraisal.
;

jd

Is it likely that the licensing action here proposed woulda. ;

i
have a utility that is independent of the utility of other- |4

i licensing actions designed to ameliorate a possible shortage |
of spent fuel capacity?- ;

'

The Oyster Creek reactor core contains 560 fuel usemblies. Thei facility was licensed _in April 1969 and commenced comercial operation;

in December 1969. The Oyster Creek SFP was designed on the basis thatj
a fuel cycle would be in existence that would only require rtorage of
spent fuel for a year or two prior to shipment to a reprocessingi facility. Therefore

l' (1 1/2 cores) was con,sidered adequate.a pool storage capacity for 840 assembliesThis provided for completei
unloading of the reactor even if the spent fuel from two refuelingswere in the pool. Typically, the Oyster Creek Nuclear GeneratingStation is refueled once a year.,

Each refueling replaces about one-
i quarter of the core (about 140 assemblies) and each new assembly con-)

tains about 175 kilograms of uranium.
,

Jersey Central Power and Light Company had a contractual agreement
;
'

with Nuclear Fuel Services (NFS) whereunder the licensee has shippedi-
224 spent fuel assemblies to NFS's reprocessing plant in West Valley,1 New York for storage. The contractual arrangements were fulfilled in

{. 1975, the last year in which Oyster Creek shipped out spent fuel. No<

other shipping arrangements have been made by tiie licensee. On
September 22, 1976, NFS announced that they were withdrawing from the

2

; ' fuel reprocessing business. There are currently 326 spent fuel assem-
blies stored in the Oyster Creek SFP. With the existing storage racks,

-

full core discharge is no longer possible. If about 140 fuel assem-
;

} blies are discharged each year, the SFP will be filled after the Spring1979 refueling.i

|
Since spent fuel reprocessing facilities cannot assuredly be available;

i

i to Jersey Central Power and Light Company prior to the mid-1980's
(and, therefore, no spent fuel can be shipped for reprocessing), spenti fuel discharges subsequent to 1979 will have to be stored or the
facility shut down. The proposed licensing action (i.e., installing,

'

'new racks of a design that~ permits storing more assemblies in the same
space) would provide the licensee with additional operating flexibility
which _is desirable even if adequate offsite storage facilities here- ,

after become available to the licensee.

,

4
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We have concluded that a need for additional spent fuel storage
capacity exists at the Oyster Creek Nuclear Generating Station which

.

is independent of the utility of other licensing actions designed to
'

ameliorate a possible shortage of spent fuel capacity,
b.

Is it likely that the taking of the action here proposedi

prior to the preparation of the generic statement would
constitute a comitment of resources that would tend tosignificantly foreclose the alternatives available with

,

'

respect to any other licensing actions designed to ame-
llorate a possible shortage of spent fuel storage capacity?

With respect to this proposed licensing action, we have considered
commitment of both material and nonmaterial rc cucces.

'

The materialresources considered are those to be utiliied in the e/pansion oftha SFP.,

tre old racks and repiacing them with racks which have a closerThe propo:ed fuel rack modification will involve removing; )
ceater-to-center ep:ctng of the fuel assemblies. !

Unoce
the proposed modification, the present spent fuel racks will

'

be replaced by new spent fuel racks that will increase the storage Icapacity to 1800 assemblies. |

design with fuel arranged in slabs.The new spent fuel rack is a modular,

is Type 304 stainless steel. All material used in the racks
'

boxes fabricated of 0.090 inch thick sheet.There will be two types of rectangular'

sized to hold two fuel assemblies in a close packed condition whileOne of the boxes will bej

the other will hold water.(] a solid honeycomb structure.The box array is joined by welding to form
'

When these racks are installed in thev
by 3.6 inch wide water boxes. fuel pool, there will be rows of close packed fuel assemblies separated

The total quantity of stainless steel to be utilized in the new spenti

fuel racks is approximately 300,000 pounds. The racks do not use a!

poison material such as boron impregnated stainless steel, Buti plates or boral.
U. S. is about 2.82 x 1011The anount of stainless steel used annually in the

lbs. The material is readily available inabundant supply.
The amount of stainless steel require <1 for fabrica-

tion of the new racks is a small amount of this resource consumedannually in the United States.
We conclude that the amount of materialrequired for the racks at Oyster Creek is insignificant and does not

represent an irreversible comndtment of natural resources.
ing action would not constitute a commitment of resources that wouldThis licens-

,

affect the alternatives available to other nuclear power plants or
other actions that might be taken by the industry in the future to
alleviate fuel storage problems. No other resources need be allocated

,

:

because the other design characteristics of the SFP remain unchanged.
No additional allocation of land would be made; the land area now
used for the SFP would be used more efficiently by reducing thespacings among fuel assemblies.

!

ba
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The increased storage capacity.at the Oyster Creek spent fuel pool
I'

was considered as a nonmaterial resource and was evaluated relative{
i n

time we estimate is necessary to complete the generic environmentalto proposed similar licensing actions within a one year period (the(

statement) at other nuclear power plants, fuel reprocessing facilities i

and fuel storage facilities. iWe have determined that the proposed
expansion in the storage capacity of the SFP is only a measure to

1 '

at the facilf tv, and will not affect similar licensing actions atallow for continued operation and to provide operational flexibility,

)'

other nuclear power plants,
|

I i

Creek Nuclear Generating Station prior to the preparation of theWe conclude that the expansion of the spent fuel pool at the Oyster~

generic statement does not constitute a comitment of either material
or non-material resources that would tend to significantly foreclose
the alternatives available with respect to any other individual

.

fuel storage capacity. licensing action designed to ameliorate a possible shortage of spenti

Can the environmental impacts associated with the licensing;. c.

action here proposed be adequately addressed within the;

context of the present application without overlooking anycumulative envirn -antti impacts?
,

;

The SFP ~ t Oyster Creek was designed principally to store spent fuel
a

;

assemblies prior to shipment to a reprocessing facility.
'

assemblies may be transferred from the reactor core to the SFP during
These

a core refueling, or to allow for inspection and/or modification to4

core internals.
The lati.er may require the removal and storage of up' p to a full core.:

The assemblies are initially intensely radioactivet.

due to their fission product content and have a high thermal output.i
Thus they are stored in the SFF to allow for radioactive and thermali decay.
period following removal from the reactor core.The major proportion of decay occurs during the 150 day;

fuel cesk for offsite shipment.the assemblies may be withdrawn and placed into a heavily shieldedAfter this period,;

Spa e permitting, the assemblies
may be stored for more than 150 days in ti.e SFP, allowing continued

',

facili*.y. fission product decay and thermal cooling prior to shipment from the{ ;

i

.'

Potential impacts, nonradiological and radiological, relative to the
considered by the NRC Staff. construction and operation of the expanded SFP at this facility were

No environmental impacts on the environs
outside the spent fuel storage building were identified that would be
associated with the proposed construction of the expanded SFP.
impacts withm this building are expected to be limited to thoseThe

normally associated with metal working activities.

.

O
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\
The only potential offsite nonradiological environmental impact thati

of heat to Barnegat Bay.could arise from this proposed action would be an additional discharge;

period of time will add more heat to the SFP water. Storing spent fuel in the SFP for a longer~

4 ;

Part of thisheat is transferred to the Bay through several intermediary cooling;. water system.
l.
.

The Final Environmental Statement (FES) related to the operation ofi

the Oyster Creek Nuclear tienerating Station was issued December 19741

As discussed below, the storage of spent fuel on-site for a longer! .
;

period of tire will not significantly change the environmental im-!
'

pacts evaluated in the FES. ;!

!:

cooling system and have concluded that the latter has adequateBoth the licensee and the staff have evaluated the existing SFP!-
i

noram1 refueling schedule (i.e., annual replacement of 1/4 of thecapacity to maintaic the pool water temperature below 125*F with the
|

i
!

|core).
ing Closed Cooling flater Sptem which is in turn cooled by the ser-The two SFP heat exchangers are cooled by the Reactor Build-ji

!-
vice water system. ,

Building and the Turbine Building Closed Cooling Water Systems andCompared to the existing heat load on the Reactor
: i

;

the total heat rejected to Barnegat Bay by the once-through circu-i

lating water system, the small additional heat load from the SFP
cooling system (attributable to the longer storage of additional;
spent fuel) will be negligible.!

.

The only potential offsite radiological environmental impact as-i

sociated with this expansion would be an increment in the long-lived!

radioactive effluents (Kr-85) released from the facility and this hasi

been determined to be environmentally insignificant.i

of the SFP will allow spent fuel to be stored for an additionalThe expansioni

off-load a full core.sevenyear period without shipment offsite and still maintain space toj
e

;

nonvolatile radioactive nuclides may be released to the water fromDuring the storage of the spent fuel under water, both volatile and
the surface of the assemblies or from defects in the fuel claddingi

Most of the material released from the surface of the assemblies
; .

and Mn-54 which are not volatile. consists of activated corrosion products such as Co-58, Co-60. Fe-59,i

!

water through defects in the cladding, such as Cs-134, Cs-137, Sr-89The radionuclides released to the:

and Sr-90, are predominantly nonvolatile and, as with the activated
'

corrosion product ruclides, the primary impact is their contributioni

to radiation levels to which workers in and near the SFP would beexposed.

might be released through defects in the fuel cladding are the nobleThe volatile fission product nuclides of most concern that;

gases (xenon and krypton), tritium and the iodine isotopes.
4 - !

;

!
:
1

'O!
!

,
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To provide redundancy and the ability to off-load a full core earlier
, (i.e., 10 days) than if the Spent Fuel Pool Cooling System (SFPCS) !

| were not modified, Jersey Central Power and Light will install _two
new full capacity pumps and heat exchangers in parallel with the;

existing pumps and heat exchangers. iThe existing SFPCS consists of a
single loop containing two pumps, two heat exchangers, a 150 cu. ft. !
mixed bed demineralizer and a back-flushable mixed resin precoat t

fil ter.
The pumps and heat exchangers are located in the reactor

I

building.,

The fuel pool filter and demineralizer, which become!

radioactive as they collect corrosion and fission pioduct nuclides,are located in the radwaste building.
1

The fuel pool cooiing system circulates, filters, and demineralizes
the water in the fuel pool during plant operation, and in the reactor

:
!

This is done to maintain clear water and to minimize the amount ofcavity, the equipment storage cevity, and the fuel pool during refueling.
-

crud and corrosion products in the water.
the demineralizer and/or filter is 400 com. Normal flow rate through iOperating experience
shows that the fuel pool water quality can geerally be maintained by (

3

the fuel pool filter alona.
!
'

Conductivity is maintained at less than 1.0 umho/cm and undissolvedi solids less than 0.5 ppm.
and quality are thus equivalent to reactor water conditions.The fuel storage pool water temperature

!
*

The

the fuel pool gates are open during refueling. reactor cavity water and the feel pool water circulate together when
,

shutdown cooling system is also operated continuously.at that time, the

Fuel pool water flows over weirs through two surface skimmers
at the north side of the pool into surge tanks which have a no,rmalboth
level below the pool level.

Thi pool water is pumped from the sur
tanks through heat exchangers, a filter, a demineralizer, and re ge

'

the pool in the southwest and southeast corners. turned to the fuel pool through two return diffusers at the bottom of
i
,

between the pool and the reactor cavity.During refueling, the reactor cavity is filled and the gates removed;

Water flows over weirs,:

and through six surface skimmers distributed around the equipmentthrough four surface skimmers distributed around the reactor cavity
s

*

storage cavity, then joins tne flow from the pool into the surge4

tanks.
Return flow goes into the reactor cavity through two return

|

{
i

diffusers mounted on the cavity wall above the reactor flange. !

!j
Storing additional spent fuel in the SFP may increase the amount of

The purification system is capable of removing the increased radio-corrosion and fission product nuclides introduced into the SFP water.:

|

activity so as to maintain acceptable radiation levels above and in2

the vicinity of the pool.
Redesign of the SFP racks increases only

!

i

O
1

1

-
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the storage capacity of the pool and not the frequency or the amount

'
'

of the core to be replaced for each fuel cycle. Thus, the amount of
corrosion product nuclides released into the pool during any year

.

{ ;

will be about the same regardless of the length of time or number of '
1

assemblies stored iti the pool.; Expansion of the capacity could
increace the potential for' increasing the amount of fission productsi

introduced into the SFP water.
;

.

little radionuclide leakage from spent fuel stored in pools. Experience indicates that there is
,

! !

leakage of radionuclides from the fuel is greatly reduced after theThe

fuel has cooled for several weeks.}
in the spent fuel pool water appears to be radionuclides that wereThe predominance of radionuclidesi

present in the reactor coolant system prior to refueling (which;

becomes mixed with the water in the spent fuel pool during refuelinE i

During and aftcr refueling, the spent fuel pool cleanuo systemoperations) or crud dislodged from the spent fuel during transfer. g!i
'

i
reduces the radioactivity concentrations considerably.j
that most failed fuel contains small, pinhole like, perforations inIt is theorized'

the fuel cladding at reactor operating conditions of approximately4
800*F. j

fuel pool so that the fuel rod temperature is relatively cool, ap-A few days after refueling, the spent fuel cools in the spent
i;

!; proximately 180*F.
This substantial temperature reduction reduces

'

}
the rate of relerse of. fission products from the fuel pellets and
decreases the gas pressure in the gap between pellets and clad,

:

:
thereby tending to retain the fission products within the cladding.!

In addition, most of the gaseous fission products have short half- I!

lives and decay to insi
i cording to the owners, gnificant levels within a few months. Ac-

there has never been indication of leakage of
'

Plant (MFRP) at MorrisIllinois, or at Nuclear Fuel Services' (NFS) fission products from spent fuel stored in the Midwest Fuel Recovery
i

i
storage pool at West Valley, New York. !;
these two pools which, while it was in a MactorSpent fuel has been stored in

After storage in the onsite spent fuel pool, this fuel was laterhave significant leakage and was therefore remove,d from the core.was determined to
.

!
;

shipped to either MFRP or NFS for extended storage.j Although the
fuel exhibited significant leakage at reactor operating conditions,'

there was no detectable leakage from this fuel in the offsite storagej facility.

j
The licensee does not expect to change the frequency of operation of1

the SFP purification system as a result of the fuel storage rackmodification.
conductivity in the effluent.The demineralizer is currently changed on the basis of

The filter is presently backwashed on
a monthly basis or in the event of high pressure drop and this is notexpected to change.

On the above basis, the licensee estimates t> tt
the modified SFP is not expected to generate a significantly higher

O |
1

|

,
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quantity of solid radwaste. To upperbound any potential increase in
solid waste we have assumed that the amount of solid radwaste may be
increased by an additional resin bed a year. During 1975, a total of
34.319 cubic feet of solidified waste was shipped offsite in 162
shipments. If the increased storage of spent fuel does increase the
amount of solid waste by 150 cubic feet per year, the increase in
total waste volume would be less than 1*. and would not have any

- significant additional environmental impact. 1

{

We have estimated the increment in onsite occupational dose resulting
from the proposed increase in stored fuel assemblies on the basis of
information supplied by the licensee and by utilizing realistic
assumptions for radionuclide concentrations in the SFP water and for
occupancy times. The spent fuel assemblies themselves contribute a
negligible amount to dose rates in the pool area because of the 23
foot depth of water shielding the fuel.

!

The Oyster Creek SFP is being utilized temporarily as a storage area 1

for some high level radioactive waste such as Local Power Range
Monitors (LPRM's) and channel clips. These sources increase the dose
rates above the surface of the pool and thus the occupational ex-
posure to personnel working in the spent fuel pool area. The Itcensee
has stated that it is their intent to remove and ship the waste
material now stored in the pool at the refueling outage scheduled for
the Spring of 1977. After removal of the waste material, the licensee's
plan for removal of the existing racks and installation of the new

4

O, racks may include the use of contractor divers in addition to other
contractor and plant personnel. The new racks will be added over a
period of several years on an as-needed basis. The new racks can be .

'

installed while the plant is operating. Replacing the racks over a
period of several years will not change the total occupational
exposure or other minor environmental effects associated with the
installation, but will spread the exposure over several years. The
licensee has estimated the occupational exposure for replacement of
the existing racks to be about 15 to 20 man-rem. We consider this a
reasonable estimate. This occupational dose, and doses received from
subsequent normal operations in the spent fuel pool area will re-
present less than two percent of the present total annual occupational
exposure at this facility. Consequently, the small increase in
radiation exposure will not affect the licensee's ability to maintain

;

l
individual occupational doses as low as reasonably achievable and
within the limits of 10 CFR 20. Thus, we conclude that storing
additional fuel in the SFP will not result in any significant increase
in doses received by occupational workers.

The only significant noble gas isotope remaining in the SFP and
attributable to storing additional assemblies for a longer period of

,

f

Lo

. - - - -



_ _ _ _ . . _ . _ _ _ __ _ . _ _ __ _ _ _ . _ _ _ _ _.. _ _ _ _

- 10 -

O, clad fuel (see NUREG-0017), we have assumed that 0.12% of all fueltime would be Krypton-85.Based on operating experience for Zircaloy

ruds will have cladding defects which permit the escape of fissionproduct gases.
fuel for nine pressurized water reactors.This value is the weighted average percent defective

It is assumed that thefission product gases escape on a relatively linear basis with time.On this basis

curies per yea,r of Krypton-85 will be released when the modified poolwe have conservatively estimated that an additional 16is completely filled.
The fuel storage pool area is continuously- ;ventilated.

Nonna11y, this air is released through the plant stack. !

of Kr-85 as a result of the proposed modification, the increase wouldIf the plant does eventually release an additional 16 curies per year,

result in an additional offsite dose of less than 0.01 mrem / year.!

This dose is insignificant when compared to the approximately 100
mrem / year that an individual receives from natural background radi-ation. The calculated dose to the estimated po|

,

'

mile radius of the plant is less than 0.01 man pulation within a 50!
rems / year, which is

also insignificant and less than the natural fluctuations in the dose i

this population would receive from background radiation. Thus, we
conclude that the proposed modification will not have any significant
impact on radiation levels or personnel exposure offsite.

Assuming that the spent fuel will be stored onsite for several years
ly planned) Iodine-131 releases will not be significantly increased (rather than shipped offsite after 6 to 24 months storage as original-
by the expansion of the fuel storage capacity since the Iodine-131
inventory in the fuel will decay to negligible levels between eachO annual refueling.

Storing additional spent fuel assemblies is notV !

expected to increase the bulk water temperature above the 125'F usedin the design analysis during normal refuelings or during a full coreoff-load.
The licensee has proposed procedural controls which will

be used to insure that a full core will not be unloaded to the spentfuel pool until it has been detennined that the SFP water temperaturewill not exceed 125'F.! The fuel pool cooling system and shutdown
cooling system were originally designed with capped connections for a|

cross connect from the fuel pool system to the "A" heat exchanger ofthe shut down cooling system.
This cross connect could augment the

fuel pool cooling system, approximately doubling the present coolingcapacity.
To insure that the pool water temperature will be main-

tained below 125'F even when a full core is offloaded Jersey Central|.

Power and Light will proceed with the installation of two new full;
capacity pump:

and one heat exchanger in parallel with the two existing|
pumps and heat exchangers.

Since the temperature of the pool water
will be maintained below 125'F, it is not expected that there will be
any significant change in evaporation rates and the release of tritiumas a result of the proposed modification.

!

i.

iO
.
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; We consider the licensee's cask drop protection system adequate for
| the provention of cask tip accidents. The dashoot 'itructure and fuel; pool structure are adequate for loadings imposed dr. ring postulated

cask tip accidents. The cask travel will be limited to the specified
path and other heavy loads will not be carried ver spent fuel,
Further, movement of the fuel cask will not be permitted until thec

-detatis of.the means used to limit the height to which the cask can
i be raised over the operating deck have been submitted by the licensee

and' approved by the NRC staff. The proposed modification will not,

; change the rate or number of spent fuel assemblies transferred from
the reactor into the SFP. The consequences of spent fuel accidents

-

'

therefore remain unchanged from that discussed in the FES and the
probability of fuel handling accidents is not significantly increased

! as a result of the additional fuel transfers required during the
i modification of. the pool.

The staff has considered the potential cumulative environmental
impacts associated with the expansion of the SFP and have concluded>

j that- they will not result in radioactive effluer.+. releases that
i significantly affect the quality of the human environment during

either normal operation of the expanded SFP cr under postulated fuel
i handling accident conditions.

d. Have all technical issues which have arisen during the,

review of this application been resolved within that
context?

This impact appraisal and the accompanying safety evaluation report-

i point out that all questions concerning health, safety and environ-
!. mental concerns have been answered.-

a

!' Would a deferral or severe restriction on this licensinge.
i action result in substantial harm to the public interest?
:

j In regard to this licensing action, the staff has considered the
: following alternatives: (1) shipment of spent fuel to a fuel repro-
! cessing facility. (2) shipment of spent fuel to a separate fuel
j. storage facility (3) shipment of spent fuel to another reactor site,

and (4) ceasing operation of the facility. These alternatives are4

! considered in turn,
i

: The proposed rack modification and replacement will cost the Jersey
i Central Power & Light Company about 1.5 million dollars for the rack
i design, fabrication, and installation. While this is costly, the' alternatives are more costly.
,

L

:

1

1

i O
:
I
.

i
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(1) Jersey Central Power onr* Light Company had a contractual agree-
ment with Nuclear Fuel 9tvices (NF5) whereunder the licensee
has shipped 224 spent 'uel assembides to NFS's reprocessing

iplant in West Valley, New York 'ur storage. The contractual
arrangements were fulfilled in 1975, the last year in which
Oyst s Creek shipped out spent fuel. No other shipping ar-

i

,

rangements have been made by the licensee. As discussed earlier,
none of the three comercial reprocessing facilities in the U.S.
are currently operating. The General Electric Company's Midwest
Fuel Recovery Plant (MFRP) at Morris, Illinois is in a decom-
mission condition. On September 22,1976 Nuclear Fuel Services,
Inc. (NFS) informed the Nuclear Regulatory Comission that they
were "withdrawit g from the nuclear fuel reprocessing business."
In their letter to NRC and letters to utilities with whom NFS
had contracts for storage and reprocessing of spent fuel, NFS
discussed the reasons for their decision. For several years.
NFS had been seeking the licensing approval of the Comission
for modifications of the reprocessing plant at West Valley to
increase its operating caoacity and for operation of the Modified
facility. When the Commission detemined that such approval
would require both a construction permit and an operating li-
cense amendment. NFS filed an application for amendments to
Provisional Operating License No. CSF-1, which was docketed on

' December 17, 1973. During the course of review of this ap-
plication, new regulatory requirements were periodically identi-
fied; for example, in April 1976, the NRC staff concluded thatO seismic requirements would have to be significantly increased.
NFS estimated that the new requirements would increase the cost
of the project from the $15 mi11 ton originally estimated to over
$600 million and delay resumption of reprocessing until 1988.
On the above basis, NFS concluded "that the project is com- i

mercia11y impractical in light of regulatory requirements that
'

have arisen since the project was initiated." The Allied
General Nuclear Services (AGNS) reprocessing plant received a
consi;ruction oemit on December 18, 1970. In October 1973, AGNS
applied for an operating license for the separation facility;
construction of the latter is essentially complete. On July 3,
1974 AGNS applied for a materials license to receive and store
up to 400 MTU in spent fuel in the onsite storage pool, on which
construction has been completed. Hearings are expected to be
completed on the materials license application by mid 1977.
However, the AGNS separations plant will not be licensed until
the issues presently being considered in the GESMO proceedings
are resolved and these proceedings are completed. In 1976
Exxon Nuclear Company Inc. submitted an application for a
proposed Nuclear Fuel Recovery and Recycling Center (NFRRC) to

OV

. . _ _.
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be located at Oak Ridge. Tennessee. The plant would include a
storage pool that could store up to 7000 MTV in spent fuel.
application for a construction permit is under review. The

fore, shipment of spent fuel to a reprocessin There-

available alternative for several more years.g plant is not an
(2) In 1975, the Itcensee evaluated storage at comercial storage

facilities such as Nuclear Fuel Services. At that time. it was
i determined that the average cost, including transportation, for {

such storage would be approximately. $3620/ year / assembly, compared
'

'

to the approximately $1500 per assembly cost of modifying thepresent SFP.
At present, it is uncertain whether firm contrac-

tual arrangements could be made with any existing reprocessingfacility to store additional spent fuel. An alternative to
expansion of onsite spent fuel pool storage is the construction
of new " independent spent fuel storage installations" (ISFSI).
Such installations could provide. storage space in excess of 1000| MTU of spent fuel.
onsite storage pools.This is far greater than the capacities of

'

An ISFSI could be designed using drystorage technology. Fuel storage pools as GE Morris and NFS are
functioning as ISFSIs although this was not the original designintent. Likewise, if the receiving and storage station at AGNS
is licensed to accept spent fuel, it would be functioning as an
ISFSI until the separations facility is licensed to operate.
The license for the GE facility at Morris, Illinois was amended
on December 3,1975 to increase the storage capacity to about
750 MTU; approximately 200 MTU is now stored in the pool. The i

NFS facility has capacity for about 260 MTU, with approximately
.g

170 MTU presently stored in the pool. However, since NFS with-
drew from the fuel reprocessing business, they are not at pre-
sent accepting additional spent fuel for storage even from those

,

'

reactor facilities with which they had contracts. The AGNS will
have capacity for about 400 MTU if they are licensed to receivespent fuel.

With respect to construction of new ISFSIs, Regulatory Guide
3.24, " Guidance on the License Appitcation. Siting, Design, and|

Plant Protection for an Independent Spent ~ Fuel Storage instal-|

! 1ation," issued in December 1974, recognizes the possible need
for ISFSIs and provides recommended criteria and requiretrents|
for water-cooled ISFS!s.
20, 30, 40, 51, 70, 71 and 73 would also apply. Pertinent sections of 10 CFR Part 19,

!

It is estimated that at least five years would be required for
completion of an independent fuel storage facility. This esti-
mate assumes one year for preliminary design; one year for
preparation o' the license application Environmental Report,
and licensing review in parallel with one year for detail

;

i

!O

. . . . . - . .
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design; two and one-half years for construction and receipt of
v

an operating license; and one-half year for olant and equipmenttesting and startuo. ;

<

Industry proposals' for independent spent fuel storage facilities.are scarce to date.
Inc. and Merrill LynchIn late 1974. E. R. Johnson Associates,

series of joing proposa,ls to a number of electric utility com-Pierce, Fenner and Smith,'inc. Issued a
panies havino nuclear plants in operation or contemplated for
operation, offering to provide independent storage services for

t

spent nuclear fuel.
A paper on this proposed project was pre-

sented at the American Nuclear Society meeting in November 1975.
In 1974. E. R. Johnson Associates estimated their constructioncost at approximately 19000 per spent fuel assembly.
rate, it would cost the licensee over M,000,000 At this

additional 960 spent fuel assemblies that the proposed modi-fication will accommodate, plus there would be additional costs
'

to store the

for shipment and safeguardino the fuel.
Stone and Webster Corporation submitted a topical repor,t requestOn December 2 1976,

ino approval for a standard design for an independent spent fuel-

storage facility,
the design is based on location near a nuclear power facilityNo specific locations were proposed, although
No estimated costs for fuel storage were included in the topical.
report.

viable alternative based on cost or availability in-time to meetAn independent spent fuel storage installation is not athe licensee's needs.i

It is also unlikely that the total environ-
. mental impacts of constructing an independent facility and
associated with the proposed action. shipment of spent fuel would be less than the minor impacts

(3) j
Consideration was given to possible storage in the spent fuel
pool of the Metropolitan Edison Company's Three Mile Island Unit(TM -1), a PWR facility.
sister subsidiary of Jersey Central in the General PublicThe Metropolitan Edison Company'is a

!

Utilities Corporation.
To do this, it is estimated that the

needed modification to the PWR storage racks of TMI-1 would cost$1.2 million and $2,000/ assembly for shipping.
economic advantage. assemblies could be shipped before this alternative loses itsOnly about 150
capacity for TMI-1 also weighs against this decision. Additionally, impact upon future storage
The alternative of storing spent fuel in the storage pool of
action. ' The cost probably would be comparable to the cost ofanother nuclear reactor also compares poorly with the proposed
be utilizing storage space whIch the recipient might require atstorage at a comercial s'orage facility and the licensee woulda future date.

Suc's a transfer would also impose additionalfuel handling and transporta
additional shipping expense. tion re:1uirements and related

O
r
I

(
|

, - - - - - - . . .
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According to a survey conducted and documented by the Energy Re-i

search and Development' Administration, as many as 46 percent ofb
the operating nuclear power plants will lose the ability toL refuel during the period

1975-1984 should there not be any;

additional spent fuel storage pool expansions or comitments toi utilize offsite storage facilities.i' Thus, the licensee cannot
! assuredly rely on any other power facility to provide additional

storage capability except on a short-term emergency basis.

Because the fuel reprocessing problem is generic to the nuclearj

industry, it is not logical to store fuel from the Oyster Creek
Nuclear Generating Station at another facility.

;

! In the lonq-
term, other facilities will have no more storage space available!

than Oyster Creek has itself.'
t

(4) Typically, the Oyster Creek Nuclear Generating Station'is
,

L
refueled once a year. Each refueling nomally replaces aboutI

i one quarter of the core (140 assentlies). The present storage
capacity of the SFP is 840 fuel assemblies; however, there are;

presently 326 assemblies stored in the pool from previous re-i

fuelings. . Thus, Oyster Creek cannot offload a full core of 560;

assemblies, although removal of the entire core will be neces.:

i sary if the licensee is to proceed with inspection of certain
1977 refueling outage. reactor internals as now tentatively planned during the Spring:

Even if offload of a full core was not
required, with annual discharges the existing storage capacity

,

'

of the spent ~ fuel pool would be filled by the discharge expectedi in the Spring of ',979.
This implies that Oyster Creek would be1

Station would have to be teminated. unable to discharge spent fuel in 1980 and that operation of thei
i The current energy replace-

ment value for Oyster Creek is approximately $360,000 a day?
(assuming 620 We), and is not an economic alternative,i

L

in sumary, alternatives (1) to (3) described above do not offer1

be completed as rapidly as the proposed action.the operating flexibility of the proposed action nor could they:
j The alternativesof shipping the spent fuel to a reprocessing facility, an indepen-;

dent storage facility or to another reactor would be more ex-i'
needed by another utility. pensive than the proposed action and might preempt storage space:.

of the facility would be more expensive than the proposed actionThe alternative of ceasing operation
'.
:

because of the need to provide fossil fuel replacement power.i

In addition to the economic advantages of the proposed action, ,!

we have determined that the expansion of the SFP would have ai i

negligible environmental impact. Accordingly, deferral ori~

substantial ham to the public interest. severe restriction of the proposed action would result in
'i

i
!

f
!

!O
. .

.

I
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!!! Basis and Conclusion for not Preparing an Environmental Impact Statement'

We have reviewed this proposed facility modification relative to the
requirements set forth in 10 CFR Part 51 and the Council of Environ-

'

mental Quality's Guidelines, 40 crR 1500.6 and have applied i

Commission in 40 CFR 42801.and balanced the five factors specified by the Nuclear Regulatory, weighted, i
;

We have determined that the licenseamendrent will not significantly affect the quelity of the human environ-
,

ment.
Therefore, the Commission has found that an environmental

51.5 (c), the issuance of a negative declaration to this effect isimpact statement need not be prepared, and that pursuar' to 10 CFR
,

4 ..
t

appropriate.
,

6
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SAFETY EVALUATION BY THE-OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 22 TO PROVISIONAL OPERATING L ICENSE NO. CPR-16

JERSEY CENTRAL POWER AND LIGHT COMPANY

DOCKET NO. 50-219

OYSTER CREEK NUCLEAR GENERATING STATION
{
l

Introduction

By letter dated March 18, 1976, the Jersey Central Power & Light Company
(JCP&L) submitted an application for an amendment to Appendix A of Pro-
visional Operating License No. DPR-16 to increase the spent fuel pool
storage capacity of the Oyster Creek Nuclear Generating Station from,

840 to 1800 fuel assemblies. Supplemental information in response to
NRC letter dated June 24, 1976 was provided by JCP&L in letters dated
August 11, 1976 November 30, 1976 January 18, 1977, and ' Februa ry 23,

i

;

1977. Notice of Proposed issuance of an amendment to Provisional Operat-
ing License No. DPR-16 issued to JCP&L was published in the FEDERAL !

'

REGISTER on April 22, 1976 (41 FR 16891).

Discussion

The spent fuel pool at the Oyster Creek Nuclear Generating Station con-
tains 326 spent fuel assemblies at the present time. Spent fuel has ,

been stored in the pool since the first core refueling following plant
'

startup on December 23, 1969. Prior to January 1976, 224 of the oldest
spent fuel assemblies that had been stored in the pool were shipped fromthe site. There are no plans' at this time for additional offsite ship-
ments during the next few years. Since there is storage space' for only
840 fuel assemblies and since the core contains 560 fuel assemblies, the
Oyster Creek facility cannot, with the existing spent fuel storage racks,
accommodate removal and storage in the spent fuel pool of all of the fuel ,

|' assemblies in the core.
'

The proposed increase in spent fuel storage capacity from 840 fuel assem-
blies will (1) provide storage for all spent fuel assemblies removed i

i

from the core between the present time and 1984, (2) provide sufficient
additional fuel assembly storage capacity that the entire core (560 fuel
assemblies) can be removed from the reactor vessel and stored in the
spent fuel pool and (3) continue to accomodate one fuel assembly ship-
ping cask for offsite shipping of spent fuel assemblies from the Oyster
Creek spent fuel pool when offsite spent fuel shipment is resumed at
some. indefinite future date within the next 8 years.

|
i

-. .

,

, - - . . . .
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Our evaluation con ider.:
*

1.
Structural Adequacy of the Proposed Spent Fuel Racks and Pool

3 2. The Potential for Unintentional Criticality
3.

} Spent Fuel Pool Cooling Capacity

} 4.
ruel Handling and Installation of the Modified Spent Fuel Racks

Evalua tion -

1.
Structural Adequacy of__the Proposed Spent Fuel Racks and Pool

i

The proposed spent fuel pool modification consists of replacing!

the existing fuel storage racks with new spent fuel racks that;

will increase storage capacity from 840 to 1800 fuel assemblies.;

Each new rack assembly is made up of rectangular steel boxes withi

a base plate at the bottom of each box to support the fuel assembliesi
and holes in the base plate to permit coolant flow. A flux trap
region between the fuel boxes is formed by additional rectangular

.

j water toxes.
to form a honeycomb box structure arrangement.Each box in the assembly is welded to adjacent boxes;

:
is mechanically joined to adjacent rack assemblies in minimunEach rack assemblyi ,

groups of twenty-four. '

The rack assemblies are bolted to support
#

beams which are fastened to the bottom of the pool floor by exist-ing swing bolts.,'

the fuel pool walls.There are no structures to connect the rat.ks to
struction of the racks is type 304 stainless steel.All material used in the fabrication and con-

All applicable structural steel items were designed to the AISC
Specification for Design, Fabrication and Erection of Structural
Steel for Buildings, revision 7, in conjunction with the material

The welds used to fasten the fuel and water boxes together wereallowables from the 1974 ASME Boiler and Pressure Vessel Code (B&PV).
designed to meet Section VIII of the 1974 B&PV Code. i

The seismic design of the racks is based on the response spectra
and damping values presented in the Oyster Creek FSAR.
is taken for the damping effect of the water. No benefit
the mass of an external water envelope of appropriate thickness asThe analyses included
well as the additional mass due to water trapped inside the fuel andwater boxes. In the design of the racks a horizontal acceleration
of 0.312g was applied simultaneously with normal gravity plus or
minus a vertical acceleration of 0.312g. The direction of thehorizontal seismic component was assumed to be in the worst-case

O

. .
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direction which results in the maximum loads at any fuel rack
corner joint.

As an independent check on the adequacy of the design,
!

,

additional calculations were performed by the licensee to demon-
strate equivalence to solutions that consider seismic excitations

'

along three orthogonal directions imposed simultaneously as recommendedin Regulatory Guide 1.92.

The fuel racks and supporting structures were designed * for the extreme
environmental conditions occurring simultaneously with the abnormal
plant conditions (i.e , fully-loaded spent-fuel racks in a hot pool
(200*F) undergoing a safe shutdown earthquake-seismic Category I). |

racks were also analyzed for nonnal operating conditions, severe The
1

environmental conditions and extrerre environmental conditions.Normalccde stress limits were used as acceptance criteria for all of theabove postulated load conditions. In addition, the licensee considered {

the loads from a dropped fuel assembly and found that the racks have
'

adequate structural strength to withstand the effects of such an accident. !We agree with these results. !

The new racks, in minimum groups of 24, can be installed on an "as
needed" basis because each assembly will meet seismic Category I Irequirements.
pool floor by the existing swing bolts.The base supports are installed first and fastened to theEach rack assembly is then
positioned, bolted to the base support, and finally tied to adjacent 1

assemblies to form a mininum groupir.g of twenty-four racks. Allp) existing racks in the area where a new rack is to be installed will |

be unloaded and the fuel placed in a remote area of the pool. Although
a number of precautions will be taken to preclude the possibility of
dropping a rack assembly during its installation, the fuel pool floor
integrity would not be jeopardized if a rack assembly were dropped from-the pool sill.

The criteria used in the analysis, design, and construction of the new
spent fuel racks to account for onticipated loadings and postulated
conditions that may be imposed upon the structures during their service
lifetime are in conformance with established criteria, codes, stand-
ards, and specifications acceptable to the Regulatory staff. The use
of these criteria provide reasonable assurance that tha new fuel pool
structures will withstand the specified design conditions without
impairment of structural integrity or the performance of requiredsafety functions.

*

Quality assurance requirements for installation, inspection, and
testing will be in accordance with the JCP&L Operational Quality
Assurance Plan (March 19,1976). In accordance with JCP&L policy
the plan meets the requirements of the Code of Federal Regulations,10 CFR Appendix 8.

s
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i - (( The licensee has also performed detailed analyses of the spent fuel !

all loading as a result of the proposed fuel pool modification. pool structure to verify its ability to withstand the increase in over-
2

'

loads considered in their analysis include: The
the weight of the poc1;

other building loads; hydrostatic loads; the weight of the spent fuel
,

I

dynamic loads from a postulated cask drop accident; and thennalelements, supporting racks, and the spent fuel cask; seismic loads;j.

i

gradients based on pool water temperature of 125"F.

The load combinations, design and analysis procedures, and the
with Section 3.8.4 of the Standard Review Plan. structural acceptance criteria used ir. the evaluation are consistent

,

,

: However, due to
certain reinforcement details in the pool floor slab panels, the |

licensee used additional criteria to demonstrate that the pool
slab can adequately transfer shear for:e to the supports across
postulated cracks which may result from the effects of thermal loads.
The additional criteria is based on the provisions of Section 11.15
of the ACI 316-71 Code and the results of experimental investigations.

In order to preclude the need for additional structural calculations
'

at abnormally high temperatures the licensee will provide a new cool-
ing system, in addition to the existing system, to assure that pool
temperature remains below the temperature at which the alarm is set(i.e., no higher than 120*F).

,

*

tions will limit pool temperature to 125'F.A change to the Technical Specifica-
In order to demonstrate

formed analyses which conclude that the pool structure could with-the safety margin above this temper 6ture limit, the licensee has per-
'

O' stand steady state pool water temperatures of at least 140"F.

We conclude that there is reasonable assurance that the spent fuel
pool structure will withstand the specified derign conditions without
impairment of its structural integrity or the performance of required

:

; safety functions..

.

>

2. Criticality Consideratio_ns.

The proposed spent fuel racks, which are designed to support thei

stored fuel assemblies on a nominal 9.7 x 5.9 inch pitch under safe
shutdown earthquake accelerations, are to be fabricated from .090
inch thick, type 304 stainless steel. This steel will be made into
two types of rectangular boxes. One of the boxes will De sized to,

hold two fuel assemblies in a close-packed condition, while the other
=

,

will hold water to moderate and absorb neutrons. When these racks
>

are installed in the fuel pool there will by rows of close-packed
fuel assemblies separated by the 3.6 inch wide water boxes.

:

1
<

: O
:
i
,
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j. g The licensee provided a criticality analyses for these fully loaded
racks using their version' of the LEOPARD computer program to get four
group cross sections for the PDQ-7 diffusion theory calculations. t

fuel region in the basic PDQ cell is 5.166 inches square resulting in
i .The
!-

a fuel region volume fraction of .47 for the nominal storace lattice.;

JCP&L reports that'the criticality analyi
j- on an enrichment of 3.9 weight percent Ug and that this enrichmentfor this array were based

corresponds to a maximum fuel loading of 15.6 grams of U-235 per axiali centimeter of fuel assembly. '

1
i

positioning uncertainty, stainless steel thickness, and water temper-The maximum effect of mechanical fabrication tolerances, fuel assemblyi '

i

ature.on the neutron multiplication factor was calculated in addition:
(i.e., for infinite radial and axial dimensions).to the nonimal neutron multiplication factor for no neutron leakage

!

!

j-
For unirradiated fuel assemblies with a fuel loading uf 15.6 grams

i

,-
of U-235 per axial centimeter of fuel assembly and no burnup poison,|
JCP&L calculates the infinite neutron multiplication factor, Kaj be 0.89. to

Nominal dimensions for the lattice with a 3.6 inch widej
water box and a water temperature of 80'F were assumed.! The nomi-nel neutron multiplication factor for the worst case conditioni
including a uniform increase in the water temperature to 200*F i! is increased by 0.02

Thus the maximum ka for this storage lattice |

:

is calculated to be 0.91. The conservatism in this calculation is !
}

evident when normal spent fuel pool conditions are considered. {;

Norrrally spent fuel assemblies (less 235 U) are stored in the pool !;
after about 4 years of producing power in the core.j~ g' <

The spent fuel
l235 0 enrichment is about one third of new fuel assembly 235 U-enrichment.j

Since the criticality calculation is based on new fuel;

assemblies rather than spene fuel assemblies it is conservative and -!

Ka is therefore even lower than 0.91.;

The major uncertainties in the licensee calculations are in the accuracy
3

i
of'tne four group cross sections and in the methods for accounting{ .for the non-isotropic scattering of neutrons when they collide withL hydrogen atoms. The accuracy of the four group cross sections was
determined by using the LEOPARD & PDQ-7 programs to calculate Keff;
for more than thirty critical experiments. Nineteen of these'

experiments had stainless steel in them; therefore, all of thei
materials in the storage lattice were included.

'The enaximum difference!

between the calculated and experimentally measured neutron multiplication'

factors was .019 delta k/k.
uncertainty increases the calculated kaAllowance for this amount of reactivityl-

from 0.91 to 0.93. In its:
response to our request for information on the uncertainty in the
calculation for non-isotropic hydrogen scattering, JCP&L stated that

;

i
a 15 percent variation in the fast group neutron diffusion coefficient ij'
caused a change of only .004 in the neutron multiplication factor

! and that this 15 percent change is considerably greater than the
i.

$-
1

! I

|O
.

.!

k
<

b'

:
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anticipated difference between diffusior, and transport theory.O comparison of results of other calculations has shown that higherA-

order transport calculations should tend to decrease the calculated
neutron multiplication factor in this storage lattice.
allowance for maximum uncertainties it can be concluded that k- will

Thus, with
be equal to or less than 0.93.
axial leakage of neutrons from the actus1 fuel pool geometry the KSince no allowance has been made for
of the stored fuel will be less than 0.93 and will meet the criterioneffof our review plans of K 0
than 0.02 in multiplication factor.ff 5 95 with a margin equal to or greater

A potentially significant increase in neutron multiplication factorin this array of stored fuel assemblies could be obtained by somehow
displacing the water in the water boxes with trapped air or steam
while the fuel assemblies are filled with water.
this expressed concern the licensee states and we agree that:In response to

"For all lead-in guides, the major flow restriction is thebottom plate holes. There is no way that sufficient crud
can build up to obstruct either the 3/4" hole (bottom) orlead-in guide openings due to the large ficw area provided."

i

Also, since the 3/4" diameter holes in the bottom plates should acti

plug up the top of the water boxes, we find that when the fuel boxesas a filter to catch any conceivable object before it has a chance to
j

are filled with water, steam or air will not be trapped in the waterboxes.
Therefore, the margin to criticality remains below the NRCacceptable value of Keff 10.95./~'%

Q
We conclude that when any number of fuel assemblies, which have no
loaded into the spent fuel pool racks modified as proposed that thewre than 15.6 grams of U-235 per axial centimeter of assembly, are

,

neutron nultiplication factor will be <0.93.
than the NRC's acceptance criterion of K Since this is less
design to be acceptable. eff = 0.95 we find the proposed

On this basis, we conclude that the Technical Specification changes!

to prohibit the storage of fuel assemblies that contain more than

able and there is reasonable assurance that the health and safety of15.6 grams of U-235 per longitudinal centimeter of assembly are accept-
the public will not be endangered by the use of these racks.

.

'

3. Spent Fuel Cooling

JCPSL has reported that the spent fuel pool cooling system for the:

Oyster Creek Nuclear Generating Station is designed to remove one
the pool for every 17 F difference between the temperature of thethermal megawatt of decay heat from spent fuel assemblies stored in

O
|
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,

fuel pool outlet water and the temperature of the cooling water (in
.

n

(V) this case the cooling water is the water in the Reactor Building-ClosedCoolingWaterSystem). The heat sink temperature of the Oyster
Creek plant is in the range of 40'F to 90*F depending on the time of
the year. JCP&L also noted that the design temperature for the fuel

| pool outlet water temperature is 125'F. Calculations show that a
pool temperature of 140*F can be tolerated. but 125'F has been
established as the limit for normal operation to identify a conservative j

temperature safety margin. An alarm will annunciate in the control room t

if the fuel pool surface te'nperature exceeds 120'F.

In regard to the maximum heat load on the spent fuel pool cooling
system. JCP&L calculated the decay heat for a full core discharge
to the fuel pool ten days after shutting down the reactor with nine
1/4 core reload batches already in the pool. (Ten days is the minimum
tine necessary to unload the core into the spent fuel pool and replace
the gate between the spent fuel pool and reactor cavity.) The calcu-
lated maximum heat load is 5.5 thermal megawatts (MWt) with 95% of
the heat load from the full core and the last two 1/4 cores to beunloaded. For the normal refueling offload of 1/4 core (140 fuel
assemblies) with twelve 1/4 cores already in the pool, JCP&L calcu-
lated the spent fuel pool heat load ten days after reactor shutdown
to be 1.73 MWth.

The calculated water temperature of the pool as a function of time
following a complete loss of spent fuel pool cooling capability shows
that it would take at least 9.5 hours for boiling to occur if the

O. initial pool temperature was 140*F with a core off loaded into the
pool and all of the spent fuel pool racks filled.

We have calculated, using the total decay energy curve of the NRC
Standard Review Plan, " Technical Position APCSB 9-2", a'value of 5.02
MWt of decay heat from a full core (rated power is 1930 MWt) at tendays after the reactor is shutdown. This is less than 95% of the 5.5
Mht which JCP&L calculated for-the total heat load. The difference,
approximately .2 MWt, adequately accounts for the heat from the last
two 1/4 cores to be unloaded. The JCP&L calculation of the heat load
for the normal 1/4 core refueling case is also greater than would be
obtained from use of NRC Technical Position APCSB 9-2. iThus, we find
that JCP&L's calculations of the decay heat loads are adequately i

conservative.
i

! At the present design heat removal rate of one MWt for a AT of 17'F
the spent fuel pool cooling system will be capable of removing 2.06 l

MWt,F spent fuel pool outlet temperatureat the maximum heat sink temperature of 90*F while maintaining a125 This is adequate for the i.

normal 1/4 core offload since the decay heat calculations show that I

the actual heat load for this case will be less than 1.85 MWt I
However, for the full core offload at ten days after the reactor is |

|

!

!O |
.

l

.-_ _ _
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shut down, a heat removal capability of about 5 MWt will be needed.
Consequently. for this system to stay within the maximum 140"F spent
fuel pool outlet temperature, a heat sink temperature of less than! 50'F is required.
retention of the core in the reactor vessel for a period in eIf the heat sink-temperature is greater than 50*F.

i
1

ten days would be required for the full core offload case, xcess of

.in order to minimize delays in unloading a full core JCP&L plans to: t

install, prior to the core offload scheduled for April 1977, two!

new full capacit/ pumps and one heat exchanger in parallel with the{
twe existing pumps and heat exchangers.j

exchanger of the Shutdown Cooling System will be maintained. capability between the fuel pool cooling system and the "A" heatThe existing cross connecti

i

1ine-up, fuel pool water can be recirculated at 500 gpm through onereview of existing systems by JCP&L revealed that with proper valve
Ai

! . main condenser to provide 8.9x106
BTU /hr additi nal cooling capacity.

| The new heat exchanger will be rated at 19+1 10b
.

BTU /hr (5 5MWt)which is sufficient to maintain pool temperature below 125'F wheni

the core is in the pool and all of the remaining racks contain spenti

fuel assemblies.
with NRC's Standard Review Plan 9.1.3; that is, the new additionalThis modificatior is being designed in accordance

i

(
cooling system will be capable of withstanding the effects of the
Safe Shutdown Earthquake and loss of offsite power coincident with

.

i
single active component failure.{ On this basis the new system, we

i have concluded, is acceptable.
very infrequently, i.e., whenever the full core is unloaded.The new system will be operatedi

veillance will be accomplished, therefore, prior to each anticipatedSur.I

use to assure acceptable performance when placed into operation.4

full core cannot be offloaded within ten days after reactor shutdownA{
because of the time regtirements to prepare for defueling.i

time reactor decay heat levels will be reduced to levels that areBy this
!

within the cooling capability limits of the new spent fuel pool cool-4

ing system.

ably low because of the improved reliability of tise modified spentThe potential for pool overheating is therefore accept-
:

i fuel pool cooling system.
1

3

We further conclude that (1) for the normal refueling case, with the[

existing spent fuel cooling system operating as designed, the tempera-
ture of the outlet water from the fuel pool will not exceed 125'F

.

!
(2) there is reasonable assurance that the health and safety of the, and

public will not be endangered by the use of this system in the proposed
,

1
manner.'

i.

!
!

!
;
; 3

J

!
:
a

/3.

i (.)
4

3
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4. Fu,e), Ha nd l,1,nLa n,d, ins ta l l_a,t, ion o f RaQs .
,

i

The Oyster Creek spent fuel pool.is equipped with a cask drop protec-2 tion system.
This was 'ound acceptable by the NRC in its evaluation

*

of Amendment 68. to the F05AR, and it has been used for some time in'

the shipment of fuel assemblies offsite.
.

Since there are irradiated fuel assemblies in the pool, the watery
cannot be drained to install the new racks. JCP&l. stat?s that the;

i fuel assemblies that are in the pool will be removed to a remote
. area of the pool prior to bringing in a new rack, which will weigh'

less than 5200 pounds.

$. l

Since the stored fuel assemblics are protected by an approved cask.:

drop protection system, the li elihood of a cask tip, drop, or swinyI

accident wherein the fuel assembly spacing would be reduced to a morei

reactive geometry, i.e., a _ geometry where the neutron taultiplication
factor is increased, is considered to be extremely remote.!

:

Moving fuel assemblies to a rerrote area of the pool. prior to bringingi
in the new fuel storage racks, will eliminate the possibility of a:

rack drop, tip or swing accident that could cause a compression in thej-
lattice geometry of stored fuel assemblies. Also, since the rack
weighs less than 5200 pounds and will be under water when it is in

.

*

the vicinity of any stored fuel assemblies there is additional assur- i
i

ance that a rack handling accident will not cause an increase in {
neutron multiplication factor in the fuel pool.,

,

| By using the same precautions that are used in handling the fuel
cask.when fuel is shipped offsite, installation of the modified spentj
fuel storage racks can be completed without jeopardizing the piant's

[ cool down or spent fuel cooling capability.
.

We consider the licensee's cask drop protection system adequate for
:
t

the prevention of cask tip accidents. The dashpot structure and!
fuel pool structure are adequate for loadings imposed during postu-;. lated cask tip accidents.

The cask travel will be limited to the.

specific path and 'other heavy loads will not be carried over spent| fuel. Movement of the'100 ton fuel cask assumed in the cask drop1

analyses will not be permitted until the details of the means used 4

ing deck have been submitted by the licensee and approved by the NRC
'jto limit the height to which the cask can be raised over the operat-

i

!

; staff. The consequences of fuel handling accidents therefore remain
unchanged from those presented in our SER dated December 1968.

4

t

:
:

.

4

a

9
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1

I
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| 64e .ontlude that there l'.

ac cident associated with the in.tallation of the new racks willreasonable assuranc.e that any postulated
.

i

t ause the neutron Inultiplication f actor in the f el not

or the spent fuel pool's cooling capability.the NRC accepted value of 0.95 or jeopardize the plant's cool down
u pool to exceed

>

Co.nc lus ion .
|
'

We have determined that t'.e proposed mooification to the spent f
pool storage racks is acceptable because (1) the structural design

.

! uel

is adequate, (2) the new storage racks will preclude criticality f
the currently approved Oyster Creek fuel assemblies or fuel assemblior
with even higher average Ubu enrichnents that are less than 15 6esgrams of d5

0 per longitudinal centimeter of fuel assembly, (3) theI .

spent fuel pool can be adequately cooled and (4) the modification will
be completed without damage to stored fuel assemblies sufficie t tcause criticality.
reasonable assurance that the health and safety of the public willWe have therefore determined that (1) there is

n o
!

not be endangered by operation in the proposed manner and (2) such
activities will be conducted in compliance with the Comission's!

requiations and the issuance of this amendment will not be inimical!

to' the connon defense and security or to the health and safetythe public.
of

Dated: March 30, 1977
'

l

l l

| |

|

l

,
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| JEPSE$ CLNTRA; rower s.t.;cn; COMPANY
j

-

NOTICE OF ISS'sANCE Or A"EN;vtNT TO PROVIS!0hAL~
|

'' ~~'

''00iRAf NG LICENSE
~

A*C NEGA*1VE DECLARAT10A

The U. S. Nuclear Regulatory Conrission (the Corrission) ho issued
;

Anendmer.t No. 22 to Provisional Operating License No. OPR-16 issued toi

Arse,* Central Power & i.ight Company which revised Technical Specifications

for operation of Oyster Creek Nuclear Generating Station, located in

0:ean County, hew Jersey. The amerdment is effective as of its date of
issuance.

The amendment will increase the spent fuel pool storage capacity

from 840 to 1800 fuel assemblies. The increase will (1) provide storage

U] for all spent fuel assemblies removed from the core between the present
'

time and 1984, (2) provide suf ficient additional fuel assembly storage
!capacity that the entire core (560 fuel assemblies) can be removed from

the reactor vessel anti stored in the spent fuel pool and (3) continue to 1

accorriodate one fuel assembly shipping cask for offsite shipping of spent
j fuel assemblies from the Oyster Creek spent fuel pool when offsite fuel

shipment is ~ resumed at some indefinite future date within the next 8 years.

The application for the amendment complies with the standards and

requirements of the Atomic Energy Act of 1954, as amended (the Act), and

the Connission's rules and regulations. The Commission has made appro-

priate findings as required by the Act and the Commission's rules and reg-

ulations in 10 CFR Chapter I, which are set forth in the license anendment.
l

!

\~v

!
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hetice of t
ros. owc N uam.e o' A. .. moment to Provisional Operating

:

License in conr.ectior, witt tt s action was published in the FEDERAL4

REG'5TER or Ap*il 22, 197E (41 F: 16891). No request for a hearing or.

-

petition fcr leave to' intervens was filed following notice of the proposedI

action.
,

The Comission has prepared an environrental impact appraisal for

the revised Technical Specifications and has concluded that an environ
-

mental impact statement for this particular action is not warranted because

there will be no environmental impact attributable to the action other

than that which has already been predicted and described in the Commission's

Final Environmental Statement fo' the Oyster Creek Nuclear Generating
Station in December 1974 in the FEDERAL REGISTER.

For further details with respect to this action, see (1) the appli-
cation for amendment dated March 18, 1976

and supplements dated August 11,

1976, November 30, 1976 January 18, 1977 and February 23, 1977, (2) Amend-

ment No. 22 to License No. DPR-16, (3) the Comission's related Safety
Evaluation and (4) the Commission's Environmental Impact Appraisal.All
of these items are available for public inspection at the Commission's
Public Document Room, -1717 H Street, N. W., Washington, D. C. and at the

Ocean County Library, Brick Township Branch, 401 Chambers Bridge Road,
Brick Town, New Jersey 08723.

A copy of items (2), (3) and (4) may be

obtained upon request addressed to the U. S. Nuclear Regulatory Commission,
Washington, D. C. 20555, Attention:

Director, Division of Operating
Reactors.

.
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Dated a* 6ethesda, Maryland this 30th day of March 1977

FOR THE NUCLEAR REGULATOR) COMMISSION
-

.

! George ear, Chief'

Operating Reactors Branch #3
Division of Operating Reactors
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j Exhibit 4

O jersey central Power & la. ht Company gg

MADISON AVENUE AT PUNCH BOWL ROAD * MORRISTOWN.N.J. 01960 * 201539 4111
,wr

y ,{, Puthe Wuhbes CorporehenGenerei

. . . .

M S_ W Mff REPORT ARE TLLE0fw_%_ It
Peen reproduced free the best ava11stle Starch 18, 1916
to permit the breedest possible avail. CD-76-013 g
Sty.

VMr. Victor Stello, Jr. , Director j.

dDivision of Operating Reactors ( 44 e A.pOffice of Nuclear Reactor Regulation
,

United States Nuclear Regulatory Commission * * ' 2.ggWashington, DC 20555
. ,7 i ' j|

! Dear >fr. Stollo:

Subj ect: Oyster Crock Nuclear Generating Station
Docket No. 50-219
Roquest for Amendment to Provisional Operating

| License No. DPR-16 -- Technical Specification
| Change Roquest No. 44 and Facility Description

and Safety Analysis Report ' Amendment No. 78
_

O Pursuant to Titic 10, Code of Federal Regulations, Section 50.59, -

three signed originals and thirty-seven conformed copies of Jersey Central
j Power G Light Company's request for Amendment to Appendix A of the Oyster

Creek Ncc1 car Generating Station's Provisional Operating License No. DPR-16t

and .ucndment to the Facility Description and Safety Analysis Report are
herein submitted. This reqocst incorporates Technical Specification Change
Request No. 44 and Amendment No. 78~

These proposed Amendments incorporate the modifications and speci-
fleations necessary to accommodate the planned increase in storage capacity
of the spent fuci storage pool of the Oyster Creek Station, which is necessary
to ameliorate the shortage of spent fuel storage capacity. The planned
modification and evaluation are delineated in the attached Amendment No. 78
to the FDSAR. Note that no Amendment to the Operating License is included

! because of our proposed Operating License Amendmnt of December 18, 1975.
| This Deccaber 18, 1975, proposal was initiated by Mr. Lear's request of

December 16, 1974, for changes to facilitate the licensing of special nuclear,
byproduct, and sourco materials. The change proposed for Paragraph 2.B.1 in
the December 18, 1975, submittal limits the amount. of special nuclear material
received, possessed, or used by reference to the Facility Description and
Safety Analysis Report. We, therefore, request that you issac the proposed
license Amendment of December 18, 1975, concomitantly with the attached FDSAR
Arendment No. 78 and Technical Specification Change Request No. 44 and that
the license Amendment reference Amendment No. 78 in Paragraph 2.b.1.

,

$

fkb asTRisuitw & M #q
j b 2814
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! Mr. Victor StcIlo
~

i .Page !!.
March 18,1976

!

,

4

!
. The Plant Operations Review Committoo (PORC) and the General Office

Review Board (CORB) have reviewed these proposals. 1 hey have determined that
i one unroviewed safety question exists because of the change in the current
} Technical Specification linit for the multiplication factor for the spentfuel pool from 0.90 to 0.95. They have also determined that this proposed
i Technical Specification change and plant modification will not adversely
j affect plant safety.
t

j Very truly yours,

_

.j 4T d
: Ivan R. Finfrock, Jr.
{ Vice President
;

; pk
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JERSEY CENTRAL POKER G LIQl1 COMPAM'

'

OYSTER CRl!EK NUCLEAR GENERATING STATION

I '

,

|

Provisional Operating ;'

License No. DPR-16.

Request for Amendment

|

Facility Description and Safety Analysis Report'

Amendment No. 78 |

|

and

|Technical Specification
Change Request No. 44 |

Docket No. 50-219

Applicant submits, by this Technical Specifiention ChanRe Request
No. 44 to the Oyster Creck Nuclear Generating Station Technical Specifi ations,O modifications necessary to change the maximum offective neutron multiplication!

factor of the spent fuel storage pool from 0.90 to 0.95.

Included also is Amendment No. 78 to the Oyster Creek Nuclear
Generating Station's Facility Description and Safety Analysis Report.
This Amendment describes the planned spent fuel storage pool modification
and presents the safety evaluation of the modification.

JERSEY CENTRAL POWER 4 LIGHT COMPA.W
i

By r' ' '/.' O'
~ Ivan R. F4) frock / Jr.

Vice President

STATE OF Nr.W JERSEY )

C0tNTY OF MORRIS )

, 1976.Sworn aaJ subscribed to be e me this /fs / day of e *.. ,
|

!

.),'. / /? .~ .

*

! Notary Public
\

i PMYLLIS A. NASf5
| NOTARY I"JBLIC 0F ?!!rt KRqy

My h .itc ,r.w. .,c...y,,

_
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'C:e !!0nor:.51e Ts!.::r.! .:. Scr.*:: .
; Msyor of I.:.cey To t :..?
\ P. C. "os 473

l'orked Rl */er. Nc. .? e rs e . O '!T. :
| Dest Mayor Se:4: ic::: -

3 nc;esed is ent c:'; y asf Tee". :!:1: .:,a. ! fi er.!! :.~. Char.re f.equest
'

No . .:4 for the ~ chnica: Saec i f;:nt i r :t and ene ec, y of .* end. e-: No. 74 i

to :..e I: sci;ity Iv4:* i 'ti :. :. :d $:. *ct Ar.r.!ysi- 7e;* art (Or the Cyr.:sr
Creek Mirclear Ce..erati a: 8 ::.: :en .

~~. sis *ic(r i :., $;'ee!, fi: . ien Chnn.ec T.. : :est a :d .t.re ..! e- to
i the Fscility reseri? 'c:t :.::J Sciety *.: .:!ysis .ie; *r: *.e r: fite.! si:h :hed thited Stat:s Nue:c.ar :o.g.::.::c:7 Car. :ission on March 1.t, 1976.
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|*.:lt.') stall.S OF MtLRICA
2

I

| NtA*L::G klictfLATORY C02!!5$10N
!

IN 11111 MTil R OF 1

) DOCknT N0. 50.J19
JER$0Y CENTul. l'CXLft f.1.lt2IT CC.WA.W ;-

i
i

1

J!:hTil-ICA;1: 01: 4 !!VI Cr.-

!
>

!

| This is to scrtify that a copy of Technical Specification Change
,

kequest .W. 44 (or the Tech::ical Speelfications and a copy of Amendment
| No. 78 to the Facilit/ IA scription and Safety Analysis Neport for the

Oyster Creek Nuclear 1:enerating Station, both Jared March 18. 1976, saJ:

| filcJ with the !!nitcJ 9tates Xaelear Regulatory Co .nission on Nrch 18,
1976, has this !$th Jay of Wreh,1976, been served on the Nyor of.

Lacey Township. Cecan County, New Jersey, by acposit in the t!nited States'
nail, addressed as folless:

s

i \

i The Nnorable CJward J. Seanlon
; Mayor of 1.acey Tosnship

P. C. .% s J75
Forked River. Acw Jersey os731

*

JER$EY CENTRAL POWER & l.lG(T C0f!PA.W

4

Sy N k;se se.
_

I van R. Fin fiock /. J r.
Vice PresiJent

DateJ: Nrch 18.19*6
.
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J!!N ) C..*;! Mt. l'.r...d i 1.1 Gilt CJ:.**'A.'.Y

(>YM1 M Chl.a.t. ?;!;Cl.1 A- 4.l.?.!At flNG S~l A; ION
.;:seket :.'s. 3 0. .T 19,

l':M.';a.s!;T;. Ji'!.l;'.i !|. ; !.:CL'.St. :;0. N'R. ;b

|

|
l App!!eant here! y re.;;:es: - *;ie ui- .iu.an to cha::ge Ap:w ndia A to the above-.

e..pt ioned liecnse a s n.!;. . ..

!. Se. t i..n t a ' .. J::..:. e.J..-s

St elion .. 3.19

.2. I st et.: .i t' :Ih:ti. :.* . -.
)

*

... (h:.n ge :!:e . . c. k rr of the spent fuel storage facilitye
ir.u J.9' :. C. .*..

3. .r.n .n ge < ite..a.c_< e !
__ . .

le.vpl.see l' g. ". 3.: . :5 the attacheJ Pa;;c 5.3-1

-: . : . . e . < .< ; m

. der.d .nt !.a. 73 Ja:vd . Starch 18. 1976 of the Oyster Creek
:.uele.ar ::s:.er..:.::n %:lon's raeility 4escription and 5:.fety
Aa..iysis i:wr ar: Je>eribes tne r.aJification of the spent fuel
stor:.,.: :nal :s v.. .::d it. ea;:aelty h> replacing existing.

* :c r.sge racks alth .:.c.;iseted storage racks. Section 3 of
the A end c:.: Je<er:he.< the ersticality analysis, it shows
that even with eanservatiee a43umptions and allowance for
ts;erance.<. t :per:. tare effsets, void e ff, cts. .:alculational
a::eer::. int io.. e: . . the L. of the Oyster Creek spent fuel

i :.00: i s .ei! 1 vi. m .'.:8.4 T!'e k rr 0.095 specifica:!on 'rovidese
i . .:i:e ::.rps. fren er. leality_ and is censistent with ANSI N18.2-
| 1:13 a.tJ the Co aissson's St.inJard Technical Specifications for

1:a s :in.: ha:cr Re.icto.* Plants. JatcJ Septer.her 1.19*$. Note
:h:.t reae: ors .are er.:t required to r.aintain .31 !.k margin from
crit ien t i ty.
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.

-5.3 aux!t.1 ARY !!QUll'ENT

Normat storage for untrradlited fuel assemblics is in critically.
ss(e new fuel storage racks in the reactor building storage vault;
otherwise, fuel shall be stored in arrays which have a keff less
than 0.95 under optimum conditions of modcration or in NRC-approvedshipping containers.

B. The spent fuet .shall be stored in the spent fuel storage faellity
which shall be designed to maintain fuct in a geometry providinga keft less than or equal to 0.95.
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1.0 T NTR0DtlCTION

The spent fuel pool at the Oyster Creek Nuelcar Cencrating Station has
capacity at present for 840 fuel assemblics and contained 320 assemblies
as of January 1976. Spent fuel shipping has recently removed 224 a*semblies
from the Oyster Creek site, but there is no contractual agreement to ship
other spent fuel. This ecans that after the present refueling (December
1975--February 1976) the Oyster Creek facility will not be able to offload
a full core of .40 assemblics. To ameliorate this shortage of spent fuel
storage capacit). the Oyster Creek Station is planning to increase the
spent fuct pool capacity by replacing the current spent fuct racks, which *
have a 20 assembly storage capacity, with compacted assembly storage
capacity. New 28 clenent racks will occupy the same space envelope as
the present .:0-clement racks. Other compacted storage racks will be
added in some of the area.5 now vacant in the spent fuct pool. These
will have 2S or 32 assembly storage capacity. The 32-clement racks
will have the sacc spacing as the 28-clement rack.

nis increases the capacity from 840 to 1800 spent fuel assemblics and
provides the capability to store all spent fuct assemh11es through 1963
and still retain the capability to accommodate one shipping cask and
removal of the completc core from the vessel. . During refecting periods
and whenever the shipping cask is not in the pool, the cask area will
be available to perform underwater inspection of, or underwater mechanical
operations on, radicartive components.

This Amendment to the FDSAR provides a safety evaluation and description
of the proposed rack design and installation. % c pool capacity expansion
will begin as soon as possibic.

!
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' 2.0 DLSIG'.* !:I SCit!!'.11_0_N., -

2.1 spent Fael it. cts,

'l
The new fuel rack is a modalar design with fuel arranged in slabs,' as shown in Figure 1.

:

i The rack design nects the applicable parts of the codes and standardsj. compiled in Table 11-1 as the following discussion will show. All
material used in the rack in ASTM A240, Type 304 stainless-steel. . The

; fuel cell regions of the rack are made up of rectangutar stainless
i steel boxes with a base plate at the bottom of each box with two holes

to support and position the fuel assenhlies.

The flux trap region between fuct boxes is formed by boxes of 3-inch-

width. There are upper end caps that fit over the top of these boxes
and are configured to prov4de " lead-in" for. insertion of fuel assemblies,

j into the aJJacent fuel boxes (Figure 2). The box array is joined by
! welding to forr. n solid huncyeomb structure of the pattern shown in

Figure 1. In order to provide increased strength to meet seismic
| !aads without adding lateral restraint'i, these compacted racks are

joined r.eehanically in minimum groups of 8 (i.e., 2 x 4) as shown in;

; Figure 3. 1hese sets of racks are bolted to the support beams that *

!. are anchored to the bottoo of the pool. All welding will be done in
j accordance with Ah5 Specification No. _D.1.1-Rev. 2-74, Structural
| Welding Code, and the appropriate parts of the ASME Boiler and

pressure Vessel Code as indicated in Tabic !!-1.,

.

j 1hc new raek design does not impair the transfer of fuct asserblies
; nor does it prohibit the storage of reactor internals which must be
, f ~g removed for refueling. The Design Evaluation sections of this
1 ( j Amendment (Sections 2.0, 3.0, and 4.0) delineate the rack desigt.

as they describe the scismic, criticality, etc., espabilities of
; the racks.

-

: 2.2 Rack Rane
1

j Stainless steel "T" beams will be installed in the pool to provide
} a mounting base for the new racks (Figure 4). These beams are
j provided with icveling pads and lugs for-the swing bolts that fasten

them to the bottom of the pool. When the beams are leveled, they,

i are firmly fastened to the bottom of the pool by existing swing 1
4 bolts. Individual racks will be lowered onto the beams and bolted |

to them. The use of these beams provides flexibility in positioning
i racks and allows racks to be placed into areas where there are no ;

'
4 swing bolts, thus increasing the total number of racks.

a
1

4

!
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!
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TABU! 11-1s

hI
CODES, STANDAltDS, AND REGULATORY REQUIREhENTS

APPLICABLE 'lO 'IllE DESIGN AND FABRICATION OF Tile REPLAChhENT
SPENT FUEL RACKS AS REFERENCED llEREIN

!
ANSI N 18.2 - 1973a

NRC P.cgulatory Guidos:1

! 1.13 - Safety Guido No.13 - March 10,1971
1 1.26 - Rev. 2, 1975

! 1.29 - Roy. 1, 1973

1.92 - 1974
:

NRC Reg. 10CFR50, Appendix B, 1975 .

.

- ASNE Boller 6 Pressurc Vessel Code, Section IX,1974 and*

latest Addenda
.

1 .

AISC Manual of Steel Construction, Part 5, 7th Edition,1970 |,

AWS Spec. No. D.1.1-Rev. 2 - 74, Structural Welding Code j

! Oyster Creek Facility Description and Safety Analysis Report

Oyster Crcok Quality Assurance Plan ;

i

$
~

,
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|

i
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i
. 3.0. CRITICALITY ANALYSIS
4

The following discussion shows that the design and installation of the,

new spout fuct racks meet the applicable criteria of the standards and
codes of Taole 1I-1 for crielcality design.

|-
)

3.1 Analytical Technique-

i
The LEOPARD (I) computcr program was used to generate macroscopic:-
cross sections for input to four energy group dii' fusion theoryj
calculations which are performed with the PDQ-7(2) program.;
LEOPARD calculates the.ncutron energy spectrum over the entire

! cnergy range from thermal up to 10 Nov and determines averaged
cross soctions over appropriato energy groups. The fundamental
methods used in the LEOPARD program are those used in the NUFT(3):

j and SOFOCAH(4) programs which.wcre developed under the Naval
i Reactor Program and thus are well founded and extensively testedF analytic techniques. In addition, Westinghouse Electric Corpora-'

tion, the developers of the original LEOPARD program, demonstrated
i . the accuracy of these methods by extensive analysis of measured

critical assemblics consisting of slightly enriched UO.

2 fuelj rods (5) ,
!. '

! In addition, Pickard, Lowe and Garrick, Inc. (PLG) has made a
numbcr of improvements to the LEOPARD program to. increase its:

: accuracy for the calculation of reactivities in systems which*

contain significant amounts of plutonium mixed with U0 . PLG2i

i has tested the accuracy of these modifications by analyzing a
series of _UO2 and Pu0 -UO2 critical experiments. - These bench-2

! marking analyses not only demonstrate,the improvements obtained
for the analysis of Puo2-UO2 systems but also demonstrate that

.

'

i these modifications have not affected the accuracy of the PLG-j modified LEOPARD program for calculations of slightly enriched
; UO2 systems. ,

-

.

's The U03 critical experiments chosen for benchmarking includei
variations in H 0/UO2 volume ratios, U-235 enrichments pelict2
diameters and cladding materials. Although the LEOPARD model,

a

also accurately. calculates the reactivity effects of soluble
{ boron, these experiments have not been included in the bench-

' marking criticals since the spent fuel pool calculations do .

not involvo soluble boron. i
'

i

;
Neutron Icakage was represented by using measured buckling input !; to infinite lattice LEOPARD calculations to represent the critical
assembly. A summary of the LEOPARD results is shown in Table III-1 | ;

! |

for the 27 measured criticals chosen as being directly applicable'

for benchmarking the model for spent fuel pool calculations.
i The

average calculated keft is 0.9979 and the standard deviation from
this average value is 0.0080 Ak. Reference 5 raised questions 1,concarning the accuracy of the measured bucklings reported for 5

j j
1 * ;

E
.

O:
i> o->

,- ,
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!

) the experiments number 12 through 19. If these data are excluded,j- the average calculated kert for the remaining 19 cxperiments is
i 1.0006 with a standard deviation from this value of 0.0063 ak.
!

, The PDQ series of programs have been extensively dcVeloped and
1 tested over a period of 20 years and there is no question that

the c'urrent version, PDQ-7,.is an accurate and reliable model
1

for calculating'the suberitical margin of the proposed spent fuel*

; pool arrangement. The code or a mathematically equivalent method
i is used by all the U.S. suppliers of light water reactor cores
; and reload fuel. In addition, this code has roccived extensive

utilization in the U.S. Naval Reactor Program where accuracy is:

; of utmost importance.
I

As a specific demonstration of the accuracy of the calculational-

model used for the spent fuel pool calculations, the combined,

+-

LEOPARD /PDQ-7 model has been used to calculate seven measured'

just critical assemblics. The criticals are high neutron leakage
+

systems with a large variation in U/H O volume ratio and include2|

!
parameters in the same range as those applicable to the proposed
spent fuel pool design. Experiments including solubic boron are
included in this demonstration since we are primarily interestedi
in t!.e ability of PDQ-7 to calculate neutron Icakage effects. The
use of solubic boron allows changes in the neutron leakage of the

; assembly while maintaining a uniform lattico and thus allows a
j better test of the accuracy uf the model.,

i. These LEOPARD /PDQ-7 calculations, shown in Table III-2 result in j! a calculated average keff of 0.9922 with a standard deviation abouts

i I this value of 0.0014 ok. These results,together with the previously
-

i 4

discussed LEOPARD results, demonstrate that the proposed LEOPARD /PDQ-7 |
! calculational model can calculate the reactivity of the proposed ;
L spent fuel pool arrangement with an accuracy of better than ! 0.01
t ak, ;

i :
~

The PDQ-7 program is used in the final predictions of the reactivity |

,

of the spent fuel storage pool. The calculations are performed in
four energy groups and take into account all the significant geometric
details of the fuel bundles, fuel boxes, and major structural components.
The geometry used for most of the calculations is a basic cell re-

-

presenting one-quarter of the area of a repeating array of two
different sized stainless steel boxes, the larger of which will
accommodate two fuel bundles. The specific geometry and dimensions
of this basic cell are shown in Figure 5. Except for the space i ;

1

between rack modular assemblies, this basic cell is an excellent
irepresentation of the exact geometry of the spent fuel racks. 1he Ispecific reactivity effects of the space betwcon rack modular ;assemblies,as well as the reactivity effects at the ends of the
;

rack modular assemblies, are evaluated with a detailed one-dimensional !
PDQ-7 model using flux weighted cross sections from the basic cell. I

1

3.0-2
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This one-dimensional model is shown to give results that are

'

vistually identical to those obtained with the two-dimensional
; . basic cell geomotry.

j nus, the calculational approach is to use the basic cell to<

calculate the reactivity of an infinite array of uniform spent
fuc1 racks and to account for any deviations of the actual spent,

fuct rack array-from this assumed infinite array as pertubations
'

on the calculated reactivity of the basic cell. %e effvets of
. mechanical tolerancos are also treated as portubations on the

! calculated reactivity of the basic cell. The fuel bundles were
} assumed to be unirradiated with a U-235 enrichment of 3.0 w/o,

which is higher than any anticipated reload enrichment for Oyster
Crcok .

! The basic calculations also assume the fuel contains no
' burnabic poison even though it would not be possible to utilize

such fuel bundles in the Oyster Creek reactor and maintain an
; adequate shutdown margin. The effects 'of burnable poison on
j the actual . maximum reactivity of a fuct bundic are considered
: as a portubation on the basic reactivity calculations along with! !the reactivity offects of un:crtaintics and other inherent conserva-
i tisms in the basic cell calculations. Most of the calculations

.'

were performed at a uniform pool temperature of 80*F, but the
reactivity offects of pool temperature are also taken into

ij account as a portubation on the basic cell calculations.
!

3.2 Tolerance Considerations

With nominal dimensions on the structural components, the calculated -

k. of the basic cell at 80*F is 0.8980. With the worst combination
,

' -

of mechanical tolerances on the structural components, the k. of
j the basic ec11 is 0.8991, which results in a portubation of +0.0011
| ak. With tho, fuel bundles located in their most reactive positions,

the k. of the basic cell is s 0.9023 which results in a pertubation4

*
o f ,+N .0043 ak. .Thus, the total pertubation on the basic cell

i reactivity due to mechani~ cal tolerances and positioning uncertainties'

is +s .0054 ok. The stainicss steel fuel and water boxes are nominally
0.090 inch thick with a tolerance of t .004 inch. Assuming a worst
caso in which all boxes were at the minimum thickness of 0.086 inch,
the k. of the basic cell is 0.9006. Therefore, the maximum pertuba-
tion on the reactivity of the basic cell due to variations in
stainless steel box thickness is 0.0026.

Most of the calculations with the basic cell geometry utilized a
28 x 27 two-dimensional array of mesh points. To test the adequacy
of this mesh description, a calculation was run with a 56 x 54 mesh
size ar!d the resulting k. was 0.8972. R us, the pertubation on the
basic cc11 due to mesh spacing offects is -0.008 ok.

!,

:
.

? |

i >
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; 'Ihc k. of the basic cell as a functioa of temperature is shown'

in F1gurc 6. With a maximum pool temperature of 200*F under the
.

'; worst possible conditions the k. is 0.9090, which results in ai

pertubation due to temperature offects of +0.0110 ak. Although
the overall steady-state reactivity temperature coefficient of.

the spent fuel pool is positive, the temperature coefficient of'

the fuct bund 1cs is negative.

t Volds within the fuel bundle strongly reduco k.. Calculations
i show that k. is reduced by s 0.0073 for an increase from 0 to 4%
j volds with a uniform moderator and fuel temperature of 200*F.

Calculations for voids in the bundle and in the water region,

;-
surrounding the fuel bundle, but hside the stainless stcc1 cell, ,

are virtually identical to the in-budle calculation.
l

!
,

'

A detailed one-dimensional model was used to calculate the reactivity [
.

effect of the spacing between modular fuel rack assemblics. The.

iaccuracy of this model was checkeni by running a one-dimensional4

e
! representation of the basic en11 ulng flux weighted cross sections :i

from the two-dimensional basic cell calculation. Bis one-dimensional !I

model is shown in Figure 7. W e'k. calculated with the one-dimensional '
i representation is 0.8972,which is in excellent agreement with the basic
! cell value of 0.8980. With minimum spacing betwcon modular rack. !
| assemblics, the calculated k. is 0.9004,which when compared to the
L infinite array k. of 0.8972,results in a portubation of 0.0032 ok.

{

, i

. A similar one-dimensional model was used to evaluate the reactivity
.

* '

'

effect of the opposite end of the modular rack assemblics where
i

there is no stainless . steel box other than the fuel box and a | I
1 water reficctor. This calculation results in a lower k. than'

that of an infinite array and thus the pertubation is a negative
| )

.

onc. '

.

Since this negativo pertubation cannot be easily quantified for i

application to the total array of racks in the pool, no credit.

will be assumed for this negative pertubation.
,

The basic cell was also used to evaluate the reactivity effect of- '

axial neutron Icakage. Using an axial buckling based on a 12-foot
active fuel length with a total reficctor savings of 15 cm, the
calculated k- of the basic cell is 0.8960. Thus, the reactivity .

portubation due to axial neutron Icakage is -0.0020 ok.

' A summary of the pertubations to the basic cell reactivity calculation
,

,

is shown in Table III-3. nus, the calculated reactivity of the spent :fuct pool with % 1800 unirradiated bundles with 3.0 w/o U-235 and no
|burnable poison is 0.9174 for a pool temperature of 200*F. ;
*

Critorion 5.7.4.1 of ANSI N 18.2-1973 specifies that the effective t
a

multiplication factor of the spent fuel pool will not exceed 0.95 i
with new fuel of the highest anticipated enrichment in place. This

!.

: ,

t
I

h

.|o 1

t
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i

specification results in a requirsd suberitical margin of 0.05 ak.,

Since reactnrs are required to m.11ntain a suheritical margin of
3

'

only 0.111 t.k or less, the intent of the larger suberitical margin ,

i requirement for spent fuci pools must be to some extent to account
!

t

for uncertainties in the evaluation of the multiplication factor..

|
j 3.3 Unecrtainty Considirations

l'
Although we firmly believe this was the intent of ANSI N 18.2, we
further understand that the NRC Staff has concluded that the effec-tive multiplication factor of the spent fuel must not exceed 0.95i
including allowance. for all uncertainties. We will, therefore,
show that the propos spent fuel pool design is compatible with

.

. the NRC Staff's interpretation of ANSI N 18.2.
t
4

In the foregoing discussion, we demonstrated that the uncertainty
in the calculated kerf with the rodel utilized for criticality

i . calculations was Icss than 0.01 Ak. There are a number of con-;
servatisms in the model's representation of the spent fuct pool,i

and these conservatisms more than compensate for the uncertainty
in the calculational model.

The basic cell calculations of k. apply to an infinite array of
racks containing unirradiated fuct bt.ndles with no burnable poisons
and no not radial neutron Icakage. De maximum reload batch size
anticipated for Oyster Creek is less than 150 bundles. There fore ,
even if the entire core were to be discharged shortly after the
start of a fuct cycle, there would be at most 150 irradiated
fuct bundles in the spent fuel pool. In such a situation, there
would be significant neutron Icakage from the 150 uni. radiated
bundles to sarrounding irradiated bundles or to empty fuel
locations or to the water reflector. It is conservatively\ estimated that the resulting radial neutron leakaan would
reduce the esiculated reactivity of the 1asic cell by 0.0067
Ak. *

The spacer grids utilized in the design of all current Bhlt fuel
bundles contain inconel springs which result in parasitic neutron
absorption which is not included in the basic cell calculations.
We spacer grids are calculated to reduce the k. of the basic cellby at 1 cast 0.002 Ak.

As discussed previously, the basic cell calculations make the con-
servative assumption that all fuel hundles are tuiltradiated and
contain no burnable poisons. Calculatiois, verified by reactor
operation.show that with the required burnable poison loadings,
the naximan pcssible bundle L. is at least 0.030 f.L less than
the initial L. of the btridle with no humable poison. This effect
would reduce the calculatcJ k. of the basie cell by at least
0.034 0 ak. |

'

l

.
.
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:

The inherent conservatisms in the analytical model are such as to,

rednee the calculated L. of the basic evil by at least 0.0447 ak
; l' i . e . . .0007 + .00.! + .0360.. 31s reduction in k 15 more than
j four times the possible increanc in the k. of the basic cc11 duc
j t. uncertaintles in the analytient model. %crcfore, the multipli-

cation factor of the spent fuct pool is less than 0.883 (l.c.,.

.9174 + .01 .04J7 = .8827) at the 1.0 o IcVel. Thus, the 95*. bound
: is 0.893 assuming the normal approximation. The reactivity offect
d of a fuct channel around the fuel assembly is only +.0004 and is,

, therefore, neg!!gibic. . !

.

These nnalyses only tako credit for the inherent neutror absorbing<

;- properties of the Type-304 stainless steel boxes which tre the
'

principal structural components of the spent fuct racks. Fe, Ni,
Cr, and Mn account for 99. of the composition of Type-304 stainless*

stoel and those are the only constituents which are considered to ,

'

absorb neutran in these analyses. Other constituents, including
i

impuritics, will result in some small additional- neutron cbscrption iand further inercase the suberiticality of the rack, t'

2 1The fuel racks are designed to prevent a dropped fuel bundic from-
.

penetrating and occupying a position other than a normal fuel,

I
. A dropped fuel bundic will probably end up }: storage location.

in a final position that is somewhere between vertical and
|

,

: horizontal on top of the racks. . The only positive effect of
|such a bundic on the reactivity of the rack would be by virtue i

i of a reduction in axial neutron Icakage from the rack. Since '

the calculations reported here show the total axial neutron
i: Icakagc effcet to e only 0.0020 ak, a dropped fuel bundic :

would not have any significant effect on the reported maximum .', s
) possibic reactivity of the spent fuel storage rack. The re-

activity effect of a fuel bundle on the side of a rack has
!

been calculated to be +0.0127. The worst case tolcrance, '
| temperature, etc. k., is still only 0.906 ok, i

,

! ,

This demonstrates that even the inclusion of extreme conservatisms '
.

; does not violate the 0.95 ok criteria of ANSI N 18.2-1973. Because
: of the well founded, conservative technique used for determination
i of the infinite multiplication factor, there is reasonable assurance
j that this spent fuel rack design will not causo undue risk to the
| public health and safety resulting from criticality considerations.
.

I

i
!

.

,

4
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| TAllt.1: 111.I,

i

(*.i s.e ' . liefs re rwe Entschnu nr it,f1 *U hul lacilel Clad Cl.ed l attice Critical Calculated
,

*

, kan.ler Nunnter_ tonni U s Viilune hijy th.unetee rhaincter Tliickers , l'itc h llucHins' k
'

gg(pcm31 teno (cm3 (cm3 (cml m3

) I il 3.134 2.10 10.10 0.7020 (i.8504 0.04085 1.0207 40.75 1.0015
j 2 Il 2.134 2 .'43 10.lR 0.7C20 0.1:594 0.C'lutS 3.1049 53.23 1.0052

3 11 2.134 3.'c lo.in 0. 7CM 0.8504 0.040t.5 1.1938 C3.26 1.0043
4 12 2.734 1.02 10.18 0.1C20 0.8594 0.64085 1.4554 65.04 1.0098

.

5 12 2.734 0.49 10.18 0.iC20 0.8594 0.04045 1.5C21 CO.01 1.0118
. C 12 2.734 10.3u 10.14 0.7C20 0.8594 0.04045 1.6891 52.93 1.0073

7 13 2.134 2.50 10.18 0.1C20 0.6504 0.040a5 1. f"' " < 1. 5 1.0008
j 8 13 2.134 4.51 10.18 0.1C20 0.8504 0.04085 , 22 68.8 0.9981'

| 9 13 3.145 2.50 10.37 0.7544 Os0000 -0.040C 1.0C11 Ca.3 1.00104 to 13 3.745 4.51 10.37 0.1544 0.8000 0.040G 1.2522 95.1 1.0029
11 14 3.145 4.51 10.37 0.7544 0.8C00 0.040G 1.2522 95.C4 1.0009

| 12 15 4.009 2.55 0.4G 1.1278 1.2090 0.0400 1.5113 f8.0 0.9859
j 13 15 4.009 2.14, 9.4C 1.1218 1.2090 0.0400 1.450 19.0 0.9830
| - 14 IG 4.009 2.59 9.45 1.1204 1.2701 0.071C3 1.555 C9.2S 0.9999
; 15 16 4.0C9 3.53 9.45 1.12C0 1.2101 0.07103 1.684 85.S2 0.9958 )i

IG 16 4.0C9 8.02 9.45 1.1204 1.2703 0.071f3 2.198 92.84 1.0040
4

17 16 4.009 9.90 9.45 1.1268 1.2701 0.07tC3 3.381 98.79 0.9872
! 18 IG 3.037 2.G4 9.28 1.12C8 1.2101 0.07103 1.55S 50.75 0.9918

*

;. 19 16 3.037 0.10 9.28 1.12C8 1.2701 0.01163 3.198 C8.81 ~0.9808
! 20 8 0.714' l.CI 9.52 0.8570 0.9931 0.0592 1.3200 108.8 0.99125 *

~

21 8 0.114 2.!? 9.53 0.8570 0.9931 0.0$$2 1.4224 101.5 1.0029
! 22 8- 0.714' 4.10 9.52 0.8570 0.9931 0.0592 1.88C9 159.4 0.9944

|| 23 8 0.114' 10. *s o 9.52 0.8570 0.9931 0.0592 2.6416 128.4 1.0000
3 24 9 0.120' l.it 9.35 1.2827 1.4427 0.0 J00 1.7526 69.1 0.9902
! 25 9 0.129' 3.49 9.35 1.2021 1.4427 . 0.0300 2.4788 104.72 1.005S$ 20 9 0.129' 3.49 9.35 1.2821 1.4421 0.0000 2.418S 79.S 0.9948

*

27 9 0.120' 1.54 9.35 1.2827 1.4427 0.0000 1 9060 '90.0 0.9878

| e Tlecae are l'uo in Natural UO III II*2 2
.I
t

Cance I throurh 19 are w6th sta6pless a na clid. Cancs ;to thrmh.

; 27 are airralbw clad.

i

.

| .'
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| TABLE 111-0

| WESTINUlludSE |J0 Ci(ITICAL EXPERIENTS3
'

,
-

(References 6 and 7)
i
!

!. Boron ll,0/UO3 Pitch k'

j Expt M p"olumel (In) (P - 7)
!

=1 0 1.49 .600 .9905

! 2 0 2.42 .690 .9949
!

3 0 4.35 .848 .9921
'-

f ,
a

I'
4 0 6.21 .976 .9918

.

4
. t

i 5 306.0 1.49 .600 .9912 I',
'

i
| 6. 536.4 1.49 .600 .9925 !
! )

7 727.7 1.49 .600 .9926
'

! i
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4

s,

Descriptidn of Reactivity Pcrtubation Reactivity Effect, ok4

hkchanical spacing tolcrance on stainicss
+0.0054steel boxes and fuct position uncertainties

!

kkchanical toicrance on stainicss stcolbox walls +0.0026

Sksh effects
-0.0008

Temperature increase to 200*F
+0.0110

Portubation of infinite array by different
spacing between modular as.<cmblics -

+0.0032

Axial neutron Icakago
-0.0020

. Total portubation on basic cell reactivity
calculation,

s +0.0194

.

i
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4.0 SCISMIC ANALYSIS

The new spent fuct racks for Oyster Creek arc designed for a maximum
!

scismic cvent of .31 g horizontal acceleration applied simultaneously
with normal (1.0 g) gravity plus or minus .31 g vertical acccleration.;

*

The carthquake loads on the rack and base structures are calculated,

. on the basis of the largest, fully-loaded spent fuct rack configuration.
! The direction of the horizontal scismic component is assumed to be in j

i
that worst-caso direction which results in the maximum loads at any

i fuct rack corner joint. In addition, each fuct box in designed to;
accommodate two fuct assemblics for a total design weight of 1,374

{. pounds.
4

The safe shutdown earthquake of the Oyster Crock plant was based on a,

i 0.22 g maximum ground acceleration in accordance with Section 3.1.1 of
;

the FDSAR. The response of the containment building at various locations,
including the first threc modes of building vibration, rocking, and
highcr modes, was given in a revised reactor building seismic analysis

,

j (by John A. Blume 6 Associates, San Francisco, CA, June 18,1965) for
i various elevations. Since the elevation of the spent fuel pool floor j

,

is 80' 6" but the building responses are tabelated for 75' 3" and 95' 3",
;

a linear interpolation of reactor building seismic acceleration values
-

is used to dctormine the proper SSE accolcration of 0.312 g at the;

;i spent fuel pool floor. It has been determined that the mass of proposed ! ,; additional spent fuci has an insignificant effect on the reactor building
|

'
;

dynamic response, natural frequencies or mode shapes. So increase in
i fuci pool floor loading due to weight of additional fuel c1cmonts does'

not exceed the original design floor load considered for contribution of *

stored fuc1 elements.

'the offect of water sloshing in the fuel pool was also analyzed, and it
w.is determined that the sloshing effect is not significant compared to
the scismic loads on either the fuct racks or pool structures.

no spent fuel racks are classified Seismic Category I in' accordance with
USNRC Regulatory Guide 1.29. They are designed for and will withstand
the scismic loadings previously described. The honeycomb-like stainless
steel structure of the rack not only provides a smooth, all-welded
stainicss steel box to protect the fuel assembly and preclude seismic
damage, but also serves as a neutron absorber and will maintain the fuel
in a non-critical (nucicar) array so long as the stsinless steel box wall
surrounds the fuc1 assembly.

Each stainless steel box is securely fastened to its neighbors. He
resulting honeycomb-like structure is quite stiff; in fact, the rack is
much stif fer than the support base I-heams by an order of magnitude. De *

l-heams serve as the lond path to transfer scismic loads from the rack to
the pool floor and walls, and also provide a rodundant rack support ,

istructure. The stainless steel box configuration and thickness was iselected on the basis o'f nuclear requirements as well as convenience i
in handling, shipping, stability, and resistance to low frequency vibrations.

.t . 0 - 1
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The loaded spent fuel rack (which includes watcr inertial offects and
4

:
i

assunics that each cell contains two spent fuct assemblics and the base
structure is capable of withstanding accident loads, including the
Oyster Creek OBli and DBE scismic requirements.O was subjected to the J' Bli (.31 g) load at the spent fuel pool level, the

When the rack structure'

stresses of all applicabic structural components did not exceed thefollowing AISC limitations:,

Tension or compressiona.
o.j. 5 0.60 0

7,

over a gross sect;
o 5 0.60 0c 7

where ostect. f is the 0.2% yleid strength of the stainless
,
'

1

h. Shear over gross section
1 5 0.40 c1 3 y

Bending stresses - tensilec.
and compressive b $ 0.% oy .

;

d. Buckling stresses -
j 0.60 oCRocompression only g

where oCR is the lowest load critical buckling stress.

Tension or compression onc.
oST 5 0.75 oy i

solid round or square bars;
also for bending stress or oSC s 0.7S oy,

.
*

solid rectangular bars
; about weaker axis oR8 5 0.7S oy

i
:

Recognizing that yield stress o and clastic modulus, E are functions |
of temperature, both proporties were extracted from tab $e,s in Section III

f

of the 1974 ASMll Boller and Pressure Vessel Code. !The temperature at .

which these properties have been selected is assumed to be 200'F. i

the water in the spent fuel pool is not expected to reach 200*F for any
Since l

appreciable time, the values used for oy and Ey were conservative.
,

Weld materials are generally considered to be identical to the base
material innee futt-strength welds will be made in accordance with the [,*

AWS recoarsonded sizes,
designed to and limited by the following stress values:in any case, all crucial structural welds were|

i

j

i
:

,

i

1
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i !
f. Groove wcld - tensile stress o $ 0.74 o,ggy

g. Groove wcld - shear stress og3 $ 0.60 o,gg
,

h. Fillet wcld - shear stress op3 $ 0.49 o,gg

where all three stress limits and allowable limit value c ll were extracteda
from tables in Section VIII of the 1974 ASME Code. The shear stress limit
for fillot welds was generally less than the shear stress over gross section
limitation and, therefore, was conservative.

.

De results to be presented are based on the following:
i

s. The racks are made from Type-304 stainless stect which ! !
has a minimam yield strength (0.2'4) of 30,000 psi and a

{ Iminimum tensile strength of 75,000 psi at room tempera- ,

ture. The values used in the stress and vibration {analyses assume the pool temperature to bc 5 200*F t

which results in a yield strength of 25,000 psi and
|an clastic modulus of 27.7 million psi.

b. The entrained water from the horizontal and vertical
motion occupies all the rack space at water box loca- !
tions and 0.6 of the rack space at the spent fuc1 +

location. |
4

% c. No benefit is taken for the horizontal friction forces
. betwoon the bottom of the rack leveling pads and the

!
pool floor.

|I
'-

d. No benefit is taken for the dampening effect of the ; |
water.

2c actual stress values calculated and the results of the scismic
vibration analysis are:

Lewest fundamental (first modo cantilever vibration)a. -

hori:ontal natural frequency of fully-loaded 4 x 2
configuration of fuel racks = 38.8 Hz. g

h. %c scismic acceleration taken from the "1:arthquake
Acccleration Response Spectrum", Figure Y-3-1 of
the FDSAR khich corresponds to 38.8 Hz = 0.312 3

1.owest fundamental (first modo simply-supported beamc.
vibration)' vertical natural frequency of fully-loaded
4 x 2 configuration of fuel racks = 78.6 liz.

1

i.

il

$

O t
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.

d. The scismic acceleratloa taken from the " Earthquake
Acceleration Respoasc Spectrum", Figurc V-3-1 of the

, . FDSAR whir:h corresponds to 78.0 liz = 0.312 g.

: e. Ilorizontal (4 x 2) Scismic Weight = 239,843 lbs. (minimum).
4

f. Verticut (4 x 2) Scismic Weight = 239,843 lbs. (minimum)..

:
'

g. Submerged (4 x 2) Dead Weight = 189,488 lbs. (minimum).
'

h. Compressive Stress in Box Walls:
i

= 237(i psi for 0.312 g horizontally,1.312 goc
i vertically (SSE)

= 1189 p81 for 0.156 horizontally,1.156oc
3 vertically (OBE)

= 282 psi for 0.0 horizontally,1.0 go,
' c

vertically (Normal)
'

O.6 o = 15,000 psi
- 0.6 o = 19,518 psi

,

; i. Tensile Stress in Existing Swing Bolts (worst case for 4 x 2'

rack):

T = 7,485 psi maximum calculated lot.d

O 0.75 0 = 18,750 psi design limit
7

Since the rack design meets the required seismic criteria, a seismic event
will not alter the ke gg. The design permits only one fuel assembly to be
inserted into a storage cell and the structure maintains minimum center-to-
conter spacings (the criticality calculations accounted for tolerances and .

minimum spacings).

Note also that this planned modification does not change the analysis of
the effect of potential missiles on the spent fuel pool as presented in
Amendment 32 of the FDSAR (Question 12). This concludes that no perfora-
tion of the spent fuel pool floor will occur from any postulated missiles
striking it.

.

The above analyses und controls give a high level of confidence that no '

unduc risk will result from these new fuct racks during their installationor during a scismic event.

,

'

I

: :

I |
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5.0 SPENT FUEL POOL COOLING

5.1 The spent fuct pool cooling system and shutdown cooling system are
i U described in the Oyster Creek FDSAR, Volume 1, Section X. and are

,

shown diagramatically in Volume 11 Figurcs X-2-2 and .. 3-2. For
convenience, a brief description of the spent fuel pool and shutdown

; cooling systems is given below:
'

,

S.1.2 Spent Fuct Pool Cooling System, '
|
'

The fuel pool cooling system removes decay heat from spent'

fuct which has been removed from the reactor and is in the
spent fuct storage pool. The cooling system maintains the
storage water temperature low enough to provent steaming
and to maintain good visibility.,

,

i The fuel pool cooling system also circulates, filters, and
dominerali:cs the water in the fuel pool during plant opera-

s tion, and in the reactor cavity, the equipment storage cavity,
and the fuct pool during refueling. This is donc to maintain
cicar water and to minimize the amount of crud and corrosion i

products in the water.
.

The fuct pool cooling system is designed to normally operate f

at 125'F; however, it may, at times, reach 140*F which is the
temperature limit of the domineralizer resin.

Conductivity is maintained at less than 1.0 umho/cm and un- I

_ dissolved solids less than 0.5 ppm. The fuel storage pool
water temperature and quality are thus equivalent to reactor
watcr conditions. The reactor cavity water and the fuel pool
water circulate together when the fuc1 pool gates are open
during refueling. At that time, the shutdown cooling system,

is also operated continuously.

Fuel pool water flows over weirs through two surface skimmers,
both at the north side of the pool into surge tanks which have ;
a normal level below the pool level. The pool water is pumped
from the surge tanks through heat exchangers, a filter, a de-
minors 11zer, and returned to the fuct pool through two return
diffusers at the bottom of the pool in the southwest and south-
east corners.

During refueling, the reactor cavity is filled and the gatos I

removed between the pool and the reactor cavity. Water flows
over weirs, through four surface skimmers distributed around
the reactor cavity and through six surface skimmers distributed
around the equipment storage cavity, then joins the flow from
the pools into the surge tanks. Return flow goes into the
spent fuel pool and also into the reactor cavity through two (

;

s'
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| return diffusers mounted on the cavity ws11 in the east and
!

west regions, about four (cet above the reactor flange.

| 5.1.3 Shutdown Cooling System
'

i
The purpose of the reactor shutdown cooling system is to
remove decay heat from the resetor during shutdown operations.
This operation is accomplished by circulating the reactor,

water through the shutdown system heat exchangers where
; decay heat is removed. Three pump and heat exchanger com-

*

1-
j binations are provided with a sufficient capacity to remove

the decay heat being generated in the core twenty-four hours
j after shutdown. An interlock prevents opening the isolation

valves between the recirculation system and this system when
i tbc reactor pressure is abovc 150 psig.

) S.1.4 Ronctor Building Closed Cooling Water System
i

Both the spent fuel pool cooling system and the shutdown
! cooling system are cooled by the Reactor Building Closed
i Cooling Watcr System (RBCCWS) . 1hc ItBCCW system is com-

prised of two heat cxchangers and two pumps. Inhibited
domincrall:cd water is circulated through the system and

; is cooled by the Service Water System.
.

J

: The RitCCWS is designed not only to cool the SDC and FPC
systems but many reactor plant components. - The RBCCW4

system is rated at 1.16 x 108 BTU /hr. at 133'F inlet .

with a service water temperature of S5*F.

5.2 Determination of Heat Load on Spent Fuel Pool
\

The decaf heat generation rate for the spent fuel pool was calculated
using decay heat generation curves developed by M. J. Bell. The Bell
analysis was based on data from References 17,18, and 19.

Bell's data portain to 3.3 w/o PWR fuel irradiated for 1100 days.
Fission products from U-235, U-238, and Pu-239 are included as is the
contribution of the actinidos. Figure 8 is the decay heat curve
developed by Bell showing a comparison to the ANS 18.6 curve. Figure
9-A,'B, and C, is the decay heat curve presented in the NRC Sta1dard
Review Plan.

As can be seen, the Bell curve is more conservative than the decay
heat curves presented in both ANS 18.6 and NRC Standard Review Plan, '

" Technical Position APCSB.9-2". The Bell curve correlates well with {120*4 of ANS standard, and therefore, accounts for uncertainty predic- '

tions established in ANS IS.6. 3,

|

il

l

ii

; ,.. .
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5.0-2 ;
y

'

. ..

,



. - - - . - , - - - . - - ~ . . _ - - . . - . - - -..-.... - - - . -

1

} f
'

;
In'per'orming calculations to determine the maximum heat load in

,

f
;

the spent fuct pool, the following power history, representing the
-

,

} worst caso core unload condition, was assumed.

Power llistory
1

At the time the core was unloaded, the spent fuel pool contained
-

, nine, one-quarter core batches (140 clements per hatch), one batcht

having been unloaded each year for ninc consecutive years. It isj' siso assumed that cach one-quarter core batch was irradiated fori
four, forty-six week periods, ' interrupted by a six-wock outage oncei
a year, prior to unloadiug. Thereforc, the decay heat from spentI~ fuct results from nine, four-year
unloaded decaying for nine years, quarter cores, the first batchj

the second batch unloaded fori cight years, etc. through the last batch unloaded which has been
! decaying for onc year. It was then assumed that the core was un-

loaded after reactor operation at full power for a period of forty-: !

i six weeks 1 normal refueling period) resulting in four, quarter i
core batches irradiated for approximately one, two, three, and*

four years, respcetively.
:s

i Decay heat calcu.ations were done starting at a time ten days after
j reactor shutdown since that is considered to be the minimum time

necessary to unload the core to the spent fuel pool and replace jthe gato between the spent fuci pool and reactor cavity. He
6resultant dceay heat is shown in tabular form in Table V-1 and '

a heat generation curve in Figurc 10. The maximum heat generation '

rate at ten days after shutdown is 18.76 x 106 BTU /hr.
.

'

1 A significant result of the decay heat rato calculations is that atp .

|V ten days after shutdown the oldest seven, quarter core batches ini

the fuct pool contribute only 5% of the total heat load to the spent
fuci pool. The majority of the heat (95%) results from the fullt

'

core unload plus the last two quarter cores to be unloaded (i.e.,
the present spent fuel pool capacity of 840 elements). t

. To further illustrate the minimal effect the proposed spent fueli

pool expansion would have on heat load in the spent fuel pool,
Figure 10 shows a heat generation curve for a full core unload withj the present Oyster Creek spent fuel pool capacity. Also plotted on: Figure 10 are heat generation curves for normal refuelings for:
existing spent fuel pool capacity and the proposed expanded capacity."

%csc curves show that if the spent fuct puol was filled to the increased,

capacity under a normal refueling schedule, the resultinR total heat
'

3

generation would be less than 10*. of thnt which would result from:
'

refueling to the present capacity.
I
4

;

it can be concluded from the above discussion that expansion of the4:
spent fuct pool capacity from 810 to approximately 1800 stordge spaces I

<

:

i
i

*
4

. ,

' O .
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;

does not significantly increase the heat load to the spent fuel
pool cooling system. -the Rib.C's system, nor the service water

,

'

( system.

5.3 Spent Fuct Pool Cooling Capacity
i

The Oyster Creek Spent Fuel Pool Cooling system is presently ratedat 5.5 x 106 BTU /hr. with a fuel pool temperature of 125'F'and RBCCW
'

system temperature at 90*F.!

!
tubes plugged and no fouling.This rating is based on 20*. heat exchanger

1

Clean heat exchangcc with no tubos :

plugged results in a spent fuel pool cooling system rating of 7.08 x 10| 6
BTU /hr. at 125'F fuel pool temperature and 90 F RBCCW temperature.!

'there are no tubes plugscd in either fuci pool heat exchanger atthis time.'
1.,

'

Each spent fuel pool heat exchanger has identical tube-side and-
4

; shell-side flow rates.. Consequently, the mean temperature difference
for the exchanger is simply the arithmetic average of the inlet

,

it

temperature difference (T tube inlet - T shc11 inlet), and tho |
outlet temperature difference. (T,

tube outlet - T shc11 outlet). |;

It is, therefore, possible to express the combined cooling 1

capacity of the heat exchangers directly as a function of the
,

'

inlet temperature difference and reference design conditions:

Qg = 2 Oref x (TTI - Tst)
,

i (TTI - Tsg)ref;

,

hhoro Qg = the total cooling capacity for two fuel
( pool heat exchangers operating at Ti TIand T g.3

,

3

i Qrof = the design cooling capacity as specified
on onc HX data sheet.; ,

i TTI = the fuel pool water temperature (tube-side
inlet temperature).,

i

T g = the cooling water supply tu.iperature (shell-
.

3
side inlet temperature).;

4

'

(TTI - T3g) ref = the difference between the tube-side inlet
and shell-sido inlet temperatures at the

j design cooling capacity.

It hss been calculated that the fuel pool cooling system capacity !

increases by approximately 2.02 x 106 1

BTU /hr. for cach 10'F decrease j:
i - in sea water temperature or increase of fuel pool temperature. j

It '.
,

f.

|i
-

:

:
-

.
.

,
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has also been calculated that through the normal range of operationi.

there is approximately a 5'r temperature differential between
.

4 8ervice water and IllMCW. Il ing the above calculated value, it can
be seen that with an expected low service water temperature of 35'F |

the fuel pool cooling system capacity would increase to approximately,

2 20.22 x 106 BTU /hr. without exceeding the spent fuel pool temperature
of 140'F.,

o

Figure 11 is a family of curves showing the effect of service water l4

! temperatures on fuci pool temperature versus time after shutdown. I.

; it should be noted ; hat these curves are conservative since they '

do not take into accannt the cooling effect of evaporation or heat
up of structural members and various other metal items in the pool. .

5.4 Thermohydraul ics

The coolant return flow to the spent fuct pool is discharged via two
spargers entering from the corners of the south wall and running north
8 fect along the cast and west walls. This will tend to fill the
spaces between the walls and fuel racks where the spargers are first,
then the like space along the south wall, and probably even the center
north-south space between the two groups of fuel racks on either side
of the pool sump trench.

Water will flow from the wall spaces to between the base supports
bcncath the rack boxes. From here, the water will flow toward the
center of the pool, with varying amounts branching to feed the
various fuel assemblics. As shown in Figure 2. the fuct assemblies
will be 11 inches above the pool floor. This is considered more

( than adequate flow area. Several large holes are also cut into
the base I-beam web to allow circulation in all directions. Each
fuel assembly's flow will depend upon its heat dissipation rate
and the total pressure loss experienced by the base flow reaching
its inlet (lower nozzle) location. This depends upon other fuct
assembly heat rates and flows. The flows from all the fuct

assemblics mix above the fuel racks and move toward the north
wall welts. 1hc forced circulation via the fuct pool cooling
system and the natural circulation " chimney" effects in the box-
type fuct ce!!* provides greater flow through the hotter elements.
This is primarily due to the decrease in water density around the
hotter fuci clements which results in a lower AP through the racks.

It has twen calculated that sufficient flow is provided to the
hattest fuel clement to prevent its cladding temperature from
exceeding the local fuel pool water saturation ttmperature of
approximately 240*F.

.

I
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f. . ". P roecJura: t'on t s .. ! .. P re u t E xce u l'..u! Tvtre ra t ure
.

I tr. The unla cly ceent that it :.veorva neeer.>ary to unlor.J a full
re:.etor core praecJural esatrol will be e<tahtished using thef; ( ter;*erature relatin< hip Jintus<ed above to uaintain ths paol
! r-pera t .a t e a t t I lw'! .

The t o:e after shutdawn at which the eoru can be unloaded and the
j fue! ,saal cate- closed.1.<olating the Frc system from the SDC

system is dependent on aetu al Jischarge history and power history; of the reactar or decay heat generation rate and service water
; cooling tt :.perature. Since these variaales are known or can be
! eundervatively s stinated at the time the Jecision is made to'

unload a full eure into the pent fuel pool, the delay time for
unloading the eore.s!.ich will not allow the fuel pool temperature
to exceed 140'F.can be calculated wi*h confidence. This is

j ; resently the procedure to !e used by Jersey Central Power & Light
Company .<hould esre triload 1,e necessary,i

i

l'aring a normal refaeling o:.tage. the unloading of a one-quarter
care need nat be Jelayed, even to the =aximum capacity of the,

proposed expansion, since the h at generation rate at ten days
; af ter shut.!oun sit: twelve quartei weree in the pool is approxi-

cately 6.3 x 10' BTU /hr. ]
,

5.o Lypanded Coo?ing nyttem ~
,

j The fuel ;ool cooling system and shutdown cooling system were !
, originally deolgned with capped connections for a cross connect
| from the FPC syste= to the "A" heat exchanger of the SDC system." p) Dis cross conneet results in approximately double the present

fuel pool cooling sy8 tem capacity.g
O

Jer.<c,.* Central Power 4 !.lght Company will proceed with the
installation of the cross ecnnect in order to minimite delays'

in unloading the core should it ever be necessary. It is expect-
ed that the cross connect will be installed by mid-1977 and upon,

i its completion. the curves of Figure 11 will be modified accordingly.
The piping will be designed and erveted in accordance with the4

requirements of Regulatory Guides 1.2u and 1.09.,

5.7 Thermal Inertia.

d The thermal inertia of the fuel pool has 1ecn calculated as
2.48 x 10u BTU /*F. If the spent fuct pool cooling systen becomesa

: inoperative at the tice a ful; core is unloaded ten days after
shutdown. It would take 9.5 hours before the fuel root wouldboil assuming an initial puoi temperature of 140'F. This is
considered sufficient time to either make repairs or add make-up

;

4
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cooling water from the make-up system or an.outside sourec such
as the fire hoses. Quest ion 12 of Amendment 32 to the FDSAR
discusses the pool makeup e. pability and notes that normal makeup
water to the pool is provid. a from the nominal 5.25 x 105 gallon
condensate storage tank at a rate of about 250 gpm by a single j-

condensate transfer pump. The makeup capability from this system i

is increased to about 420 gpm if both condensate transfer pumps
are used. Additional makeup at a rate of 150 gpm can be provided
from the nominal 3 x 104 gallon dcmincralized water storage tank
by the deminerali:ed water transfer pumps through hose connections
to service connection boxes in the pool area. The.two skimmer surge
tanks which handle pool level surges contain a total of about 3500
ga!!ons normally, or up to 7000 gallons if full, which can be
pumped into the pool at a rate of loud gpm py the fuct pool cooling
pumps. The No gpm diesel driven f1rc pumps can be used to provide
makeup water to the condor. sate storage tank through the permanent
connection to the tank.

5.8 Conclusion <

On the basis of the discussion presented above, the following con- '

clusions can be drawn in regard to spent fuel pool cooling. i
1

5.8.1 1hc service water system and the Reactor Building Closed { 'fCooling Water. System are both capabic of handling the t

increased heat generation of approximately 1 x 106 BTU /hr. ;

contributed by an additional 96* spent fuel elements in the {
8 pent fuct pool under steady-state conditions. -

:

5.8.2 For a normal refueling outsee in which a quarter core is |
|

O unloaded, there are no additional-restrictions which must
be imposed with an expanded capacity. '

I5.8.3. The Spent Fact Pool Cooling System capability depends upon
service water temperature and time after shutdown. Procedural
control will be used to insure that a full core will be un-
loaded to the spent fuci pool only after it has been determined i

that the spent fuct pool temperature will not exceed 140*F. |
|

|5.8.4 1hc cooling capability of the fuel pool cooling system will bc
augmented (approximately doubled) by cross connecting to the
"A" heat exchanger of the shutdown cooling system within the
next cighteen months.

.

I

I

I

.
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TAl'I.U V-1'

; OYS'il:R CRI.! K Dl! CAY hl:AT RATES,106 BTU /IIR
(1.$TDMT11:8 ItELL DATA)

i i

!

i,

I
'

L
1/4 DAYS Al:T1:R SiluTDOWN"

i

|CORE --*---' '-

|12
' - - - - - - - ' - - - - - - - '-- '

, NO. 10 lb | 20 25 30 45 60 75 100 150- !
I.

i

!

1 3.928 3.684 3.258 2.931 2.630 2.376 1.842 1.5 30 1.325 1.073 .9 34

,

1
3 2 4.222 3.970 3.344 ' 3.214 2.904 2.644 2.093 1.764 1.543 1.277 .981
o

I3 4. 34 6 4.099 3.667 3.336 3.024 2.762 2.208 1.876 1.650 1.378 1.075i.
d 4 4.402 4.156 3.724 3.394 3.082 2.821 2.264 1.931 1.706 1.433 1.132

5 .621 .617 .t:10 .601 .592 .582 .556 .3.10 .504 .467 .427
,

i
__

! 6 .325

7' ,2gg b. _
_.. _ - r. - . . .

i

a. m
) . _ . -

|8 . ! 71
. . ... __. _

|

> i
9 .1 36

'

\ __ y
10 .117 -.- - - . -

_ .
_ -->

11 .102 ;

I_. _ -
-

12 .092
~

_

_ _ _ _ r j
13 .082 1

.

> ==
*iDTAL 18.76 17.77 16.05 14.72 13.47 12.43 10.21 S.87 7.97 6.87 5.79

NOTES: *1/4-Cores "1, 2, 3, G 4" are 1, 2, 3, 6' 4 years o1J, respectively."5" is a 4-year 1/4-core decayed 1 year, "6" a 4-year 1/4-core
2 years, etc.

-

"After a normal 40-week 100% power operating period.
.

.
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6.0- INSTAL.l.ATION

o.1 The new 8 pent fuel racks will be installed in tho Oyster Creek
% . spent (nel pool on an "as needed" hasis to insure that there will

; always he suffielent space to unload a full core. It-in anticipated
4 that an initial . set of 24 racks (12-23 element plus 12-32 element)
# will be installed prior to the 1977 refueling outage in order to

,

; provide full core unload capability. '

; 6.2 The spent fuel raeks are installcJ in two ph.ises; first the base
i supports (Fi.:ure 4) are installed and leveled and then the racks '

i (Figure !) ate positioned one at a time on the base support and
] secured to them. 11ach of the racks are tied to adjacent racks 1

after insta!!ation to form a minimum grouping of eight racks. |.

This has previously been discussed in Sections 2.0 and 4.0 and |
; shown on Figure 3.
i.

| The rack base a<semblies are designed to leo bolted down using the
| existing swing bolts in the bottom of the pool. By extending the

length of these base assemblics, but maintaining the same hold-down
; pattern, it is possible to bridge into areas where there are no
'

tie-down bolts, therefore, providing the capability to fully ,

; utilize all availabic space in the spent fuct pool. 1

6.3 The installation of- new racks must be accomplished _ with water in-

the, spent fuel pool. Although the racks incorporate design<

; features, which allow installation, assembly, and tie down
|- using remote too18 and methods, it is anticipated that divers

,

would be used to facilitato cicanup, removal of cid racks, unit I

new rack installation. To minimize the radiological affect v. |.

1 the divers, spent fuel will be moved to remote areas of the pool
,

prior to their entry. A detailed radiological survey will be j
performed, and the divers will be equipped with several dose j,

j rato and integrating doso devices. The divers will also be '

; equipped with special' suits to preclude contact with spent
fuct pool water.,

'
. . ,

| 6.4 It has been calculated that if one rack assembly, weighing l
j approximately 4500 pounds, were dropped from the pool sil (40

,

feet 'above pool floor), the spent fuel pool floor integrity !

would not be affected.

| Although dropping a single compacted spent fuct rack does not
: .icopardi;c the pool floor integrity, several precautions will

be taken during installation to preclude the possibility of |4

dropping a rack.<

;

j As noted, only one rack will be installed at a time, each rack

:|... having a total weight of 4500 pounds.

4

i
t

4

j - 6.0-1
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I1he rack. ws!! be lifte1 ove r the pool with an overhead bridge
,

'

erane with a luo-ton rated hook. The crane will be load testedprior to installine, racks with a weight at ! cast double the
m.ximum expected load.

All existing spent fuel racks in the area where .: new rack is
to be installed will be unloaded and .ill spent fuel will be placedin a remote area of the pool. The new racks w!!! then be lifted
over the empty .icks and translated to the position where theyare to be installed. This will minimi:e the effects of dropping
a load since the en.pty racks would collapse to absorb auch of the

Sceondly, when the new rack is moved out over the pool
energy.

floor, its maxleu:a height above the floor woulu only be about15 fect.
t 6.5 l'igure 13 shows the location of spent fuct racks in the Oysteri Creek Pool presently. Figure 14 shows the proposed layout of!

eun.pacted 8 pent fuel rack > at the completion of the installation.

Since these analqses show that the proposed installation procedure
does not jeopardize the integrity of the spent fuel pool floor,

i

the installation poses no unreviewed safety question.

O

l
I

|

.

..

h

| ?

'

I

! i
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| 7.0 RAD 101.0CICAl. CONSI:Qtt:Nel:S
>

g As mentioned in th$ introduction, there were 326 as::emblies in the spent
.

fuct pool as of January 1976. 'lhis number is derived from the 270
assemblics that were in the pool just prior to the December 1975 refueling
plus the 56 offloaded assemblics from this refueling. The 270 asserbly
inventory was the result of fuel shipping prior to the refueling outage.
The contractual agreement for this shipping has been fulfilled, and thero.

! are no other shi;' pit.g arrangements. Derefore, assuming a yearly refueling,
i it is estimated that the spent fuel inventory will be 340 assenhlies by
| 1980. No shipping arrangements are planned prior to 1980.

Tabic VII-1 shows recent fuel Note
that these data show Co" Cslgool water isotopie analysis data.

". and C.sID concentrations after shutdown *

j but prior to fuel offluad into the spent fuel pool for the Spring-1975
refoi ling (i.e., April 4,1975) when there were 308 assemblics in the
pool. The July 3,1973 data show the concentrations after the Spring-1975
reiaeling (same assemblics had been r. hipped by July 3). De September
16, 1975 Jata 8how the concentrations about 2-1/2 nonths after the<

, refueling when approximately 350 assemblics were in the spent fuel
! pool. Dere were slight in.:reases in the concentrations after the
! refucting offload. The largest increases were in the Cesium concen- 1'

trations just after the offload. Note that they had decreased signifi-
cantly by the September analysis. Reecut improvements in fuct design

; have markedly decreased the number of leaking fuel pins. Sceause of
these data and fuel design improvements, radionuelnde concentrations

'

in the expanded capacity fuel pool should present no operational
j difficulties.

; e Figurc 12 shows the results of a radiation sur.'cy of the spent fuct~

pool taken in mid-Noven.ber 1975 (3 feet above the surface). Note that
j the radiation levels are relatively low with the higher measurceents
i the result of stored 1. Plot's, channot clips, etc. The radiation levels

from the expanded capacity pool wi!! be closely monitored and are not
j cxpected to pose any operational difficulties. Area radiation monitors
; provido continual suryc111ance.

As shown in Section 4.0, sbove, the new rack design, which is structurally
stronger than the present racks, is designed to meet the necessary seismic'

requirements and to protect the spent fuct against dropped assemblies. The
cask drop analysis for pessible fuel damage is unchanged, and the pool,

! increase, therefore, poses no greater risk from this consideration.
; Because of these, and the fact that the pool temperature will not be
i allowed to exceed 140'F, no additional radioactive releases beyond those

previously analy:cd are expected because of this modificatior.. j
'

Be above cor.siderations and results give a high level of confidence that
no deleterious radiological consequences will result from the proposed
modifleation.

.

!
,
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'

I
Note risat even th..ar.h the as:.erbl. density and tutal number of assemblies '

in the fuel pool :.re is.ereased, ucreasing the probability of a fuel pinrupture due to .. da.,p auident
'ae capected number of ruptured fuoi pinsfrom such an accidentj is certainly bounded by the accident analysis

assue.ptions of Section 3 Xill of Awndment 65 of the oystor Crock FDSAR.
,

'

ilere the possible rupture of 445 fuct pins was considered from a fuel
asser.bly drop on the enre, which has a greater assembly density thanthe proposed in.tallation.
Joses are well belos the lucrR100 limits.It was shown that the whole body and thyroid

Thesc .nssimptions are extremely conservative for possible spent fuelj

pool accidents and do show that the planned modification poses no increasedi risk to the public.
Sate also that the effect of Oyster Creek's new 8x8 ;t

fuel design on the assentily drop accident was addressed in Section V.6
'

of Amendment 7ti to the Oyster Creek FDSAR dated January 31, 1976. Bis
.

shows that the previous analyses are conse,rvative. In fact, the gaseous i;

fission prodact inventony is less in the 8x8 des 1 n than in the older j.x" design. 8
: i
'

Although these analyses show that the increased assembly density in the
fuel pool has increased the probability of rupturing a fuct pin due

spent

to a drop accident,
of Section B-X111 of Amendment 65 of the Oyster Creek FDSAR.it has not exceeded the accident analysis assumptios.s
this analysis of radiological consequences poses no unreviewed safetyDere fore ,questions.

|
{
l
t

O

.
e

|

'
.
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^

TABIE VII-1

i

i

COLNT DATE 4 Co68 lcs % Csl17PLANT STATUS SAMPLE DATE TIE .Ci/ml :.c,ifa t, gif.g [

1. Shutdown (84 hrs) J-01-75 4-01-75 8 2232 1.3x10-4 1.9x10-4 2.9x10-4Just Prior to Sipping

2. During Operation 7-03-75 0 0820 7-03-75 8 1015 2.4x10-4 3.3xto-4 1.5xto-3 f
i

t

3. During Operation 9-16-75 8 1430 9-16-75 8 1520 2.7x10-4 2.9xid-4 5.9x10-4 I

i

"
.

+

.

I
1

1
-
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!

I

i
!

i

:
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8.0 COST.fil:N!!!!!T ANAI.YSIS1
.

,

Typically, the Oynter Creek Nuclear Cencrating Stntion is refueled
I

'g once a year.

(about 140 nssemblics), and each new assembly contains about1:ach refueling replaced about one-quarter of the core'\
grams of uranium. 175 000,

The proposed rack modification and replacement will cost the Jersey
Central Power G !.ight Company about 1.5 million dollars for the rack jdesign, fabrication,

alternatives arc mor and installation. While this is costly, the i
I

e costly. Consideration was given to possible i

Three Mlle Island Unit I (*Dti-1), a PWR facility. storage in the spent fuel pool of the Metropolitan Edison Company's)

Public Utilitics Corporation. Edison Co.npany is a sister subsidiary of Jersey Central in the Cencral
The Metropolitan

!

To do thb., it is estimated that the
million and $2,000/asscubly for shipping.needed modification to the PWR storage racks of TMi-1 would cost $1.2!

Only about 150 aasemblics

Additionally, impact apon future storage capacity for TMI-I alsocould Lc shipped before this alternative lo>cs its economic advantage.i
l

wc)ghs against this d6 cision.

Storage at commercial storage facilities has also been evaluated
has bcon determined that the average cost, including transportationIt.

for such storage is approximately $3,620/ycar/ assembly. This means,
becomes less economical (considering rack nodification only)that only about 415 assemblics could be shipped before this alternative

obvious that these alternatives would be economical only for a shortIt is.

term (1.c., two to three years) solution, ne state of spent fuel i

reprocessing dictates that prudent management should pursue a longerterm solution.
expansion is the most desirable solution.This then dctormines that the onsito storage capacity

t,n'

Q Of course, the extreme )
alternative would be shutdown of the Oyster Creck Station when the )storage capability was no longer available.
obviously unacceptabic since the carrent energy replacement valueH is consideration is

;

for Oyster Creek is approximately *.360,000
'

a day (assuming 620 .We) .

The pursuit of the Oyster Creck spent fuel pool capacity modification
cicarly socms the most reasonabic from a cost / benefit view.

!

!

i (3 8.0-1
N.Y
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9.0 CONCI.USION

!' 9.1 The safe operation of the Oyster Crock Nuclear Generating Station
|

is necessary for the produet ion of energy at reasonable rates fori

l the well being of the people of New Jersey. *the continued safe
operation respaires that the spent nucicar fuct be stored for future|' procc* sing. This capability will soon be lost if provisions are

| not mado for expanded storage capacity or shipping. Several
| storage and shipping alternatives were considered as discussed
!
| above, and these considerations determined that the expansion of

the Oyster Creek Station's spent fuel pool capacity is clearly
the most att ractive from a cost-benefit view. Pursuit of this
determination has led to a storage rack modification design that
meets alI applicable requirements even when including extremely
conservative assumptions. It has been shown that the proposed
modification does not pose any undue risk to the health and
rafety of the public nor does it constitute any significant
environmental impact.

9.2 The proposed modification and its installation involves an un-
reviewed safety question as defined in 10 CFR S0.59 because
8cetion S.3.8 of the Oyster Crcok Technical Specification must
he changed to specify a kerr of stored spent fuct in the spent
fuel pool of .93 in lieu of the presen limit of .90 (see below). {

i The proposed :aodification and its installation reduces the margin1

of safety as defined in the Basis for Technical Specification S.3.8.
llowever, the new margin is consistent with the appropriate standards ,

and design criteria as delineated previously. No other margin of
safety, a< defincd in the Basts for any Technical Specification
has been reduced.

!

| The proposed modification and its installation does not create the
| possibility for an accident or malfunction of a different type than

any evaluated previously in the Safety Analysis Report.

The proposed modification and its installation does not increase
the probability of occurrence or the consequences of an accident
or malfunction of equipment important to safety previously evaluated
in the Safety Analysis Report because: ;

'

! The proposed installation procedure does nota.
jeopardize the integrity of the spent fuel pool;

; floor as discussed in Section 6.0.
f

b. The lucreased assembly density in the fuct pool
would be bounded by the r.ccident analysis assump-
tions of Section B-X111 of Ar:e id:ent e.", of the Oyster
Creek FDSAR, as discussed in Section 7.0.

I
:

I
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3w- .,'g NUCLEAR RECULATORY COMMISSION*

p
$ ..@ ''' N3 h WasMINGTON, C. C. 20s58 m k' 33

'b
% ** % ' June 24, 1976 Exhibit 5,

.i seO ga/ 9 - 730A
Docket No. 50-219 .

Jersey Central Power and Light Company
ATTN: Mr. I. R. Finfrock, Jr. .

Vice President - Generation
Madison Avenue at Punch Bowl Road
Morristown, New Jersey 07960 .

Centicaent

By letter dated March 18, 1976, you presented Amendment No. 78 to the
FDSAR and proposed changes to the Technical Specifications for the
Oyster Creek Nuclear Generating Station. These proposed amendments
would incorporate the modifications and specifications necessary for
the planned increase in spent fuel storage capacity of the spent fuel
storage pool at the Oyster Creek Station.

In order to continue our evaluation of your proposed changes, response to
the enclosed request for additional information must be.provided. The
response or a schedule for providing the response should be forwarded
within 30 days. Please connact us if you have any questions.on os.:O request. .

Sincerely,

nm W
- - - .g -e _ , ,

George Lea'Y, Chief
Operating Reactors Branch #3-

D &ision of Operating Reactors

Enclosure:
Request for Additional .

Information

cc: See next page j

*
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i
*

() ""8
'

C. F. Trowbridge, Esquire
Shaw, Pittman, Potts and Trowbridge *

Bare Building
910 17th Street, N.W.
Washington, D. C. 20006

Jersey Central Power & Light Company
ATTN: Mr. Thomas M. Crimmins, Jr.

.

Safety and Licencing Manage's
!CPU Service Corporation

260 Cherry Kill Road
Parsippany, New Jersey 07054

Anthony Z. Roisman, Esquire
Roisman, Kessler and Cashdan
1712 N Street, N. W. .

Washington, D. C. 20036

. Honorable Joseph W. Ferraro, Jr.
Deputy Attorney General
State of New Jersey , , ,

-
.

101' Commerce Street - Room 208 ' *

()' Newark, New Jersey 07102
.

.

'

Ocean County Library *

15 Hooper Avenue
Toms River, New Jersey 08753

The Honorable W. M. Nhson
Hhyor. Lacey Township *

P. O. Box 475
Forked River, New Jersey 08731

Mark L. First
.

Deputy Attorney General
.

36 West State Street
Trenton, New Jersey 08625 '

Steven P. Russo, Esquire
248 Washington Street
P. O. Box 1060
Toms River, New Jersey 08753

.
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!

REQUEST FOR ADDITIONAL INFORMATION

O OYSTER CREEK NUCLEAR GENERATING STATION
SPENT FUEL POOL - INCREASED STORAGE CAPACITY

DOCKET NO. 50-219
,

1. Provide sketches of the fuel pool storage racks which define the
primary structural aspects and elements relied upon for the structure j

to perform its safety function. Include typical details of all inter-
faces with the pool boundaries and connections between rack assemblies.
Also provide sketches of the fuel storage pool showing its principal
dimensions and structural features and its relationship with surroundingstructures and supports. Include sketches of the existing "swingbolts"
and illustrate how racks will be placed in areas where there are
no swingbolts.

2. Provide sketches of the mathematical model of the fuhl pool, fuel
storage rack and fuel assembly system which will be used in the
analysis and discaiss the effects of submergence in water. Illustrate
on the sketches the mechanism of shear and load transfer to the fuel
pool walls and foundation slab. Discuss the possible impact of the
fuel assemblies with the rack and describe how the effect of watersloshing in the fuel pool was analyzed. i

3. Provide specific information on the loads, load combinations
and acceptance criteria which will be utilised in the. design ofO design.
the raeks. Identify the' magnitude of all loads consid.ered in the

4. Describe the design and analysis procedures for the fuel storage
rack, including the expected behavior under load and the mechanism
of load transfer to the foundation. Discuss the resistance of theracks to sliding and overturning. Computer programs should be
referenced to permit identification with available published programa.

5. Discuss the extent to which the fuel pool has been analysed to verify
its ability to withstand the increase in overall loading. Identify
the loads and load combinations investigated and the acceptance
criteria for concluding that the original structure is adequate.

6. _ Identify all the materials to be used in the fabrication and
construction cf the fuel pool racks. Describe the extent to which
you intend to comply with ANSI N45.2.5, " Supplementary Quality
Assurance Requirements for Installation, Inspection and Testing
of Structural Concrete and Structural Steel During the Construction
Phase of Nuclear Power Plants".

.

O
4

!
. _ _. - -
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i 7. Indicate whether appropriate damping values and combination of modes
i and spatial excitation will be in accordance with Regulatoryj Cuides 1.61 and 1.92 respectively for the analysis of the fuel
: pool and the fuel storage rack seismic system. It is noted that
i Table 11-1 references R.G.1.92; however the discussion in the first
! paragraph of Section 4.0 is not consistent with the guide.
; 8. The discussion in the second paragraph of Section 4.0 implies
j that the building response at the elevation of the ' pent fuel pools

floor was used to prescribe the seismic loading on the racks.
However, the discussion on the bottom of Page 4.0.3 indicates,

j that the floor response spectrum at this elevation was used. Provide
a detailed discussion to clarify the design approach.,

4
.

9. It is indicated in the report that the fundamental frequency of thei

;
racks is greater than 33 He in both vertical and horisontal modes of

| vibration. Provide mode frequencies, mode shapes and participation
i factors for the first few modes to substantiate your position. The! relevant dynamic model should also be presented. The staff positionj is that at the high frequency and, the ground response spectrum may
. not have any amplification over the maximum ground accelerstica but
| contribution from significant modes should be considered for ,over-
; all response. .

- -

; * .

| 10. Compare the most severe temperature distribution with that used in i
|

the original structural design of the fuel pool structure. Justify:

i any increase in the maxima design basis transient temperature.
Ii '

j 11. Discuss the extent to which the behavior of each storage rack assemblyI
was analysed when fastened to other assemblies within.the fuel pool.
Discuss the effect on the rack design when only sous of the assemblies

i, are loaded with fuel. ;
'

;
,

! 12. Discuss the ability of the rack to withstand the loadings imposed
j by a postulated dropped fuel assembly. Describe the loads and |

) acceptance criteria and the design and analysis procedures utilised
i in the design. Include a discussion of the maximum drop height
I considered in the design, the masses ir.volved, the kinetic energy

at the point of impact and the amount of ductility utilised to
j. dissipate the kinetic energy of the impact.
1

i 13. Describe what contrels will be exercised to ensure that the specified
i clearances between the fuel racks and the pool walls will be maintained
j during and after installation.
<

l

.

1

!

i
;
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i
l

!
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|O
14 The three inches stated for the width of the flux trap region on page

i 2.0-1 and the 5'4" given for the length of the rack for 2s fuel
bundles as given on page 10.0-2 are not consistent with the 9.650"

| storage lattice pitch given on the same page. Also, the 4.8285"
- half lattice pitch given on page 10.0-6 (Fig. 5) is not exactly
I consistent with the 9.650" isttice pitch given on page 10.0-2 (Fig. 1).
i Please provide a consistent set et numbers and drawings.
!
i 15. In data submitted for reload cycle #5 the overall dimension of the
j type Vs fuel bundle is given as 5.217". gut the overall fuel region

i size given in Figure 5 of FD$AR Amendment 78 is 5.166". What was
j the basis for choosing this 5.166" dimension for your calculations
; and what is the overall dimension of the maximum sized fuel bundle
j or assembly that will be put into this storage esck? |

16. It appears that most of the critical experiments which you calculated
j consist of a uniform lattice of fuel in water. Do you have any good
j experimental checks for the reactivity of a lattice with a geometry

| that is similar to the storage rack with fuel a:ssemblies in it?

! 17. In your esiculational method how is the inherent forward scattering

i of neutrons by hydrogen atoms accounted for in the water asp which
surrounds :he fuel assembly.2 *-

.

; .

{ 18. Please state the maximum U-235 loading in grams of U-235 per average
,

! axial centimeter of fuel assembly that you propose to put into this '

! storage facility and compare this number to the one you used in your
| criticality calculations. Also, plasse state how you will know
i that this limit will not be exceeded during the life of thfe storage
j rack.
!

| 19. Please provide the sensitivity of the calculation k= to the fallowing
j changes (at least one point above and one below the nominal values):
I
1 (a) Lattice pitch or thickness of water between fuel assemblies in
i the storage lattice.

(b) The fuel loading in grams of U-235 per average axial centimeteri

( of fuel assembly.

20. To show the absolute limit of reactivity please calculate the k=

i of a cell of the proposed storage lattice with the most reactive
fuel assembly in it as a function of the density of the water in:

| the intercell space. Plotacurveofthek=allthewayfromalmgetsero density R 0 in the intercell space to a density of 1.0 as/cm .j 2
i For these calculations hold the fuel assembly portion of the cell

and its associated pure water at 68'F.
4

|
.

. . - - . . . - .
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|
When considering the direct gasmia heating from the highest power21.
fuel assemblies into the stainless steel boxes and into the intercelli

}
water between the fuel assembly boxes in addition to the conducted

! heat please csiculate the maximum temperature of the intercell water
and the concomitant amount of natural circulation flow that gives

1

) this maximum temperature.

1 How much flow area vill be provided for intercell water flow at 6e
| 22.
4 base of the rocks; i.e., at the inlet to the intercell space?

If the fuel assembly lead ins at the top of the stainless'srsei23. boxes tend to close off the natural circulation of the inte,rcell
i

|
water, how much flow area will be provided for the natural circulation

i flow of the intercell water? Will this flow area be in a form such
|

that it will be possible for it to be closed off by the buildup of
crud, by bending the lead ins, or in some other way such that hot

|
water and steam could possibly get trapped in the intercell spacesti

i It appears that because of their larger temperature defect, assemblies24.
fueled with the mixed oxide G% + Puo,) may be more reactive at fuelj

t If during t.h4 lifettne of this storage facility,,pool temperature.j

!
you forsee the possible use of mLued oxide fuel assemblies,please
either make suf ficient allowance for it in your suberiticality or*

| make the commitment that at that time you will remodify this facility
; if it does not meet the NRC's suberiticality requirement.
|

i
25. consider the gamma heating of the fuel storage cell valls and intercell;

water and show that in the case of loss of all cooling systems, the
i

! reactivity of the facility will remain at a safe level.
l

State how the quality assurance measures for manufacturing these racks
| 26.

vill ensure that the proper bundle spacing will be achieved and the
i ame"at of stainless steel r quited between fuel bundles vill be correct.
i Ineicate what on-site checks are made after assembly vi the racks.I
t

{ 27. State how the temperature of the water in the fuel storage pool is5

monitored. Show the relationship between indicated temperature and
; maximum bulk water temperature in the pool. Give the alarm set point
! and the indicated temperature at which addit! mal cooling measures
| would be initiated. Show the maximum temperatures that would be
'

expected in the fuel pool.
! To ensure that the proc-dural centrols referred to in paragraph 5.8.328.'

of Amendment il are established to prevent the fuel pool water temperature
j from exceedi"6 1400F, please propose appropriate technical specifications.

; and give their bases.
! Scate the number of fuel assemblies now stored in the sper.t fuel pool,29.'

i.e., after refuelfag in preparation for cycle 6.
J

$

4
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!

|
.

.
=

.

i |

lo -5- |
,

.

l pool (SFP)?|

What is the average volume of water in the spent fue
-

|
(volume and30.

State the size of equipment in the purification systemvolume of disposable part of filter) and the cr ter a
i i|

31.

type of resin,for the replacement of the equipment.
;

;

?

Describe the normal flow for the purification system
SFP and what| 32.

Discuss the frequency of operation for the presentfrequency of operation is expacted for the modified SFP.
,

j
33.

|
i of solid

State the enount and relate the present annual quant ty| h xpected increase

radweste generated by the purification system to t e ein solid radvaste which will result from modifying t e
i 34. h SFP.

85, Tritiumj

| Provide seasured data regarding the release of Krypton-If measured data are not
data for the overalland lodine-131 from the Fuel Building.35.

available from the Fuel Building, provide this|

ventilation which includes the Fuel Building.
;

| ent?*

What.is the average burnup of the fuel in MWD /M at pres
! f spent fuel

What is the expected average burnup when the number oWhen will this occur?36.
|

assemblies in the pool reaches a maximus? h t time?
Bow many fuel assemblies will be in the storage, pool at t a| -

| blies for the

Provide an analyses of the ESF ventilation filter assemfuel handling -nd cask tip accidents with respect to the pos
| itions in
i 37.
|

| Section C of kegulatory Guide 1.52.
dionuclides

Provide an estimate of the increase of long-lived raFuel Building due to the aWification of the SFP.d d skin dose38.

released from eb$ Provide an esti.e of the incre.se in the whole bo y an
at the site boundary. k by a cask fall;

Provide (1) the number of bundles that could be structhe cask; (2) a;

or tip, including effects of any superstructure on
,

from fuel bun-39.
|

conservative analysis of fission product releasedies potentially subject to impact assuming that the mos(3) a realistic (best
t re-

|

cently off-loaded fuel is in the impact areas
i tip; and (4) any

estimate) radiological analysis of a cask fall ortime required priorj

technical specifications proposed on the decayhich could be struck
i

to loading storage positions within the zone w
i

| by a cask fall or tip. i ts of view;

Discuss the overhead cask handling system from the po nking devices, their
of (1) yoke and/or cable failute, and (2) braling system to40.

capacity and effect on the ability of the handd by rapid braking
withstand possible sudden decelerations induce

I

!

| following a loss of power to the system.

!.
_. .
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l
:.
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I
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!O '

Discuss all typical loads that may be carried near or over the spentfuel pool.
.

41. Table VII-1 does not show activity from crud radionuclides such as
58Co and 54Ma. Please show the isotopic analysis of these nuclides.

! 42. Based on the radionuclide concentrations in the spent fuel pool asi shown in Table VII-1, the dose rate above the pool should be 40.5
| ares /hr. Please identify the sources of radioactivity that provide;

the dose rates that are greatly in excess of this value as shown in
i Figure 12. Explain why the LPRM's and channel clips, when stored inj

the fuel pool, provide comparatively excessive dose rates when comparedj to the stored spent fuel elements.
'

! 43. It would appear, from Figure 12 that the redi
j ofthepoolwouldbeduetocrud(e.g.,58co,gCo). ion levels at the edgeUnless this
i crud is removed, expansion of the spent fuel pool will provide3

additional crud build-up causing a further increase in dose rate
! levels. Please verify that you considered this build-up insofar ast

operational difficulties are concerned and describe any plans you |
j

may have for crud removal and the removal methods that will be used ;

to reduce radiation levels at the sides of the pool to as low as |.

j reasonably achievable. !- ,

1
~

| 44. Please provide an estimate of the increase in the annual man-remj
b'arden from more frequent changing of the domineraliser resin and

i filter cartridges resulting from the fuel pool storage expansion.
i,

! 45.
! Please specify the expected total man-rem to be received by personnel

occupying the fuel pool area based on all operations in that area
including the doses resulting from (11) and (12) above.

! 46. Please discuss the radiological dose impact that may be caused byi any radionuclide that may be in the air above the pool including! 1311 and 3H
'

!
,

,

1

i

I

I
4

|
1

i O
4
i
|

i

!
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Exhibit 6

Jersey Central Power & Light Company 'f
.

!

-
MADISON AVENUE AT PUNCH 90WL ROAO e MORRISTOWN.N.J.f)?t00 e 301 S39 4111 J...

!

--

o.aeens Pow.e uw.i.es coepeeuw

- , .
:

|
August 11, 1976
EA-76-779

4

;

I; .

,

| Mr. George 1. ear, Chief
Division of Operativ? Reactors'

Office of Nuclear Reactor Regulationa

United States Nuclear Reguintory Commission
Washington, D.C. 20555

-
.

j Dear Mr. Lear:

SUBJECT: Oyster Creek Nuclear Generating Station
Docket No. 50-219,

; Supplement No. 1 to Facility Description and
{ /

Safety Ann)vsis Report Amendment No. 78'
.

|
Pursuant to Title 10, Code of Federal Regulations, Section 50.5D,;

three signed originals and fifty-seven conformed copies of Jersey Central;
s'ower 6 Light Company's Supplement No. 1 to Amendment No. 78 to the Facility

!
*. Description and Safety Analysis Report are herein submitted.

This Supplement responds to your letter of June 24, 1976, which
| presented questions on our proposed spent fuel pool modification submittedj in Amendment No. 78 to the Facility Description and Safety Analysis Repoet.

Amendment No. 78 was dated ;4 arch 18, 1976. The analysis required for res-
.

'

ponse to questions 5, 7, and 10 of your June 24 letter is not complete.
Responses to these questions will be submitted within thirty days.

Very truly yours, [fg.

hO.?' .h! '3
Ivan R. Fini'rockf Jr.
Vice President

dj
;

enclosure 1

V
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JERSEY CENTRAL POWER 4 LIGfr COMPANY
c

OYSTER CREEK NUCLEAR GENERATING STATION
.

.

Application for Reactor Operating License l
J

.

..

Supplement No. It

:

to
,

i

Amendment No. 78
.

| Docket No. S0-219
i.

* 1

1
.

Applicant submits by this Supplement No. I to Amendment No. 78
to the Pacility Description and Safety Analysis Report responses to questions
from the Nuc1 car Regulatory Commission on the proposed spent fuel storagepool modification.

.

JERSEY CENTRAL' POWER 6 LIGHT COMPANY:

? I

! BY ') U .'' |' ' . * ! '''
I' Ivan R. Finfrock', Jr.
i Vice Pr'esident
,

i :

i

} STATE OF NEW JERSEY )
.

) i

I COUN1T OF MORRIS ) .

F
s
'

,

*

Sworn and subscribed to before me this /M day of f; , n d 1976.s

,

0/. s A /). / 4r 1, c N'

' Notary Public

PHYL113 A. l'/S!S
110TA27 PWLIC CF i!BY JER$[Y

My Cr.ar.it:i;,n brir:2,aay,33,3 gg

O

_
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a

;

L |-

UNITED STATES OF AMER'.CA g

NUCLEAR REGULATORY C06NISS10N
-

.

iv

i .

IN THE MATTER OF )
1 ) DOCKET NO. 50-219

JERSEY CENTRAL POWER 6 LIQrr COMPANY ) ,
.

:

:
3

CERTIFTCATE OF SERVICI!

!.
;

i '!his is to certify that a copy of Supplement No. I to Amendment
| No. 78 to the Facility Description and Safety Analysis Report for the
; Oyster Creek Nuc1 car Generating Station, dated August 11, 1976, and filed

with the United States Nuclear Regulatory Commission on August 11, 1976,
.

i has this lith day of August 1976, been served on the Mayor of Lacey
; Township, Ocean County, New Jersey, by deposit in the United States mail,
i addressed as follows:
;

| The lionorable Edward J. Scanlon
Mayor of Lacey To.mship
P. O. sex 475'

O Forked River, New Jersey 08731 |
1 V
i JERSEY CENTRAL POWER f LIGIT COMPANY )i

!
!

O h. .'

|
sY n u. .j; X / ..//a

Ivan R. finfrock, Jr.i

Vice President
;
~

j

i a

j DATED: August 11, 1976

|
|
!

|

1

;

I

O
:
i

i

,

--
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jersey Central Power & Li ht Ccmpany. g
$
4 MADe90N AVENUE AT PUNCN 80WL ROAte * IdORn8870WN N. J. 4F900 * 30143D4111. . . .

y E P.weow*e c a; ee
~.

!
1

August II, 1976.

i.
i

|
1
;

|

| The lionorable Idward J. Seanlon
: Mayor of 1,necy Township
i P. O. Box 475
; Forked River, New Jersey 08731
i

; 11 ear Mayor Scanlon:
|

Enclosed is one (1) copy of Supplement No. I to Amendment ifo. 78 l
.

j to the Facility lieseription and Safety Analysis Report for the Oyster Creek
Nuclear Generating Station.

; 1his Supplement No. I to Amendment 78 was filed with the United '

i States Nuclear Regulatory Commission on August 11, 1976.
|

Very truly yours,

_ .(|||||/ : ' . *S
'

i Ivan R. Fin rock,' Jr.
| Vice President
i

! dj

enclosure,

|

|

.

.

s

!
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| I
'

4,-

; Questlon I .

q
!

l'rovide sketches of the fuct Ivol stor. ire racks i.hleh define the primary <t ruc- J
'

tural aspects and elements relical uten nor the st ructure to lerform it s *.o rrt y
a

function. Incliwle typical details af all interfaccr. with the pcol boimdaries 4

and connections between rack asserblics. Also proviile sketches of the fuel )
storage pool showing its principal dimensions and s;ructural feature * nud it < ');

relationship with surrotmsling erwl suplerts. inclinic *Letches of the cslet inc ?
1:

.

" swing bolts" and illustrate how racki will be placed in are: s shcre there arc
no swing imits. ,;'

y

l

i
: Answer
'
i

i Fig.1-1 is a sketch of a 2A cell fuel storage rack ami base sssembly, showing <

| upper tie plates armi rack hold down bolts. ]
.

! rig. l.2 shows a typleal rack base with Jackscrew leveling pads. Also shown arc j

j the connecting arms for the swingholts. '

,

.

Composite basco, =%n in l'ig.1-3 slit he used to briilge areas where there arc
i no swingholts. The (uci pool surtwrt st ructure is shown in l~lgure I l.

,

4

|
*

i

.

'

:
.

:
!

:

4

.

i

,

t

)
!

.

:
a
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Qttest ion 2

( Pruvide detches of the matheentical model of the fuel pool, fuel storage rack
and fuel assembly system which will be used in the analysis and discuss the
effects of suhmergence in water. Illustrate on the sketches the mechanism of
shear and load transfer to the fuel pool walls and foundation slab. Discuss |the pm.*ible impact of the fuel assemblics with the rack and descrlhe how the '

effect of' water sloshing in the "uct pool was analyzed.

Answer

A sket ch of the fue! storage rack and base assemblics used to model a scismic
i event is shown on Figure 2-1. The analyr.cs assumed cast / west and north / south

scisaic events. The loads are transmitted through the ba:.c structure to the
supliot t ini: .inckserews and suingholt arm structures and ultimately to the spent
fuel po I floor. No loads are t ransmit ted to the fuel pool wn!!s since there
do not exist any structures conntet ing the racks to the walls. . The cast / west
scismic event was analy.ed using a singic rack asseubly (Figure 2-1). In
this c:.se the rack was asswred to pivot about a point in a counter-clockwise
direction. 'the swin3. bout < and Jae) screws were nnaly:cd under this condition
and found to be satisfactury.

In the case of a north /r.outh scismic event, the analysis considered the mass
of several racks noving as a single unit. The loads in this case were calcu-
lated to be less than the cast / west seismic event, on both the swing bolts
and ja:kserew.s.

;

The fuel rael.s are de.tigued to prevent a dropped fuel bundle from penetrating
and occupyinr a position other than a rormal fuct storage location. A dropped
fuel bundic will prebably end up-in a final position that is somewhere betscen
vertical and hori: ental ontop of the racks. The cnly positive effect of such a
bundle on the reactivity of the rack would be by virtue of a reduction in axial
neutron Icalage from the rack. Since the calculattens reported here show the
total axial neutron leakage effect to be only 0.0020 Ak, a dropped fuel bundle
would not have any significant effect on the reported maximum possible reactivity
of the spent fuel storage rack. 'the reactivity effect of a fuel bundle on the
side of a rack has been calculated to be +0.0127. Tho worst case tolerance,
temperature, etc. koo is still only 0.906 Ak.

The effect of wave sloshing against an end wall was analyzed by asstming a sta-
| tionary vertical plate sub.tected to a horizontal water jet. From the momentum
'

impulse equation the force generated by a 24 inch wave, provided that none of
it washes out of the pool, will he negligibly small (force of 3701 lbs against
a liner weight of 11,120 lbs). - The effect of water sloshing does not appear
to be significant when compared to the seismic loads on either the fuel racks
or pool structures.

|

!

j

2-1

L __ _ _ . - _ - - -
--



!

. . . .._ . _ . _ - .. . . _ . . . . _ _ . . _ _ _ _ _ . . _ _ . . . . _ _ . _ - . . . . . _ _ _ . _ . _ . . . _ - . . _ _ _ . - _ .

. . . . - . . - - ..
. ., . . . .. . .. . .. . . . . -

i
'

^I:lGtlRI' 2-1. .

.,y
'

Single Rack Assembly - E/W Seismic r. vent I
| t

4

.. . - . . . . . . .

4

WT of 32 cell rack + Base + Fuel 2
+ !! 0 = 34.604 lbs ]2,

; Y = 85.44" y = 37.92"
,

- Y -

f.

WH = Shear = 10,797 lbs j'

L) I
4

Wy = 45,400 lbs (1 + 0.312)g
,,

<

! = 23,808 lbs (1 - 0.312)g

#9 t
k 3

i
l

1
-- ___.-,.m_. . .. m...

* * 9.5. .. J, . . .
..- g 3

. . . . . -_ . 4 . 63 n.1,....

.

. . . .

1

1

Assume: CCW Rotation about point J1 ; |

1

*.. . Jackscrew Force J2 = 0 (compression only member)

6 Swingbolts B , B2 = 0 (tension only rembers)1 .

Solving for loads on J 1 and B , Ba by yleids (worst case):3

83 = 4,925 lbs

84 = 5,720 lbs

J = 17,230 lbs per screw at position Jg

Bolt Forces in Shear:

One Bs = 10,797 lbs
"Two B, = 5.399 lbs i Loads Equally Shared

Feur Bs=2,700lbs)

.

|

|
|

V
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questlon 3

Provide repre speelfic information on the loads, load combinations and acceptance
1O criteria which will be used in the design of the racks. Identify the magnitude

of all loads considered in the desirn.
.

Answer

The new spent fuel racks were designed to withstand the most severe environmental,
loading and scismle conditions which were assumed to occur simultaneously. The
breakdown of the load conhinat lons are as follows:

Nornal plant operat lon:

1. licad inads of racks, rack bases and selr.mic restraints.

2. 1.ive lo:'ds of fuct as< r.511cs: !)uring all calculations, each rock was
asstuied to contain its m almuu spent fuel capability.

1
'

3. Pool hydro.< tat h: prenure load was neg1ceted for rack structtire calcula-
t ions, since hydrcstatic pressure has little effect on the open rack
structure.

4. Pool water temperat ure was taken as < 120*F.
_

5. Nornal pool water circulation was assumed.

Severe envirexwntsi conditions: (Heludes normal operating loads). These loads
included al1 the loads descrilGd above along with the following:

6. Trapped knter effects treated as live loads within the rack.

7. Seismic accelerations (OltE) were 0.156g hori ontal and (1 + 0.156)g verti-
call both components assumed to occur simultaneously in the " worst direc-
tion." The " worst direction" is defined as that direction which causes
maxirun bonding stresses of the welds at the bottom of the rack. The
t.ign of (11 156) depends on the specific component to be designed for

{worst case. Other seismic directions, both on-axis and off were checked
to verify the " worst direction." The OBE accclcration (ground) component
of 0.11 g was taken from FSAR Figure V-3-1. This value was scaled up to
0.156 g with the aid of Seismic Analysis of Reactor Building, Revised
June 17, 1965, by John A. Blumc and Associates, San Francisco, CA, for

~~

the pool floor elevation of 80' 6".
1
'

8. Th'c effects of water sloshirg were analyzed. The forces generated by
water was much less than the seismic loads and was therefore negiccted.
(See Question 2).

rxtreme environmental conditions: (includes normal operating loads). These loads
include loads as previously described by items #1 through #6, #8, and the follow-
ing:

i
! 9. .Scismic accelerations (SSE) were 0.312 g horizontal and (1 1 .312) g verti- !

cal. As per the discussion in #7, both components were assumed to occur
jsimultanciously in the worst direction. The SS!! acceleration (ground) com-d

'
ponent was 0.22 g taken from FSAR Section 3.1.1, page V-3-1 and -3-2. This |
value was scaled up to 0.312 g using the previously mentioned John A. Blume

w . report.

3-1
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| Abnormal plant conditions: (includes some normal operating loads). These loade 'l
*

i q include F1 through #2 and #S plus the following: |I s t

10. The spent fuel pool bulk temperature was assumed to be 200*F. j
i

..
11. Thermal stresses due to sustained AT's across box walls, and depth of j

watcr were also considered, analyzed and found to be satisfactory and a
i safe. ]
| 1
| The fuct racks and supporting structures were designed for the extreme environ- ]mental conditions occurring simultaneously with the abnormal plant conditions, ;

i.e., fully-loaded spent-fuel racks in a hot hath undergoing a safe shut lown l
carthquake. All inportant rack components were sized and stress-analyzed for j
the above " worst case" force loads and conditions. The racks and rack cornponents j
were then analy:cd for nora l operating conditions, severe environmental condi-

)tions (OBH) and extreme environmental conditions (SSU), and were found satisfac- i

tory. I
;

The new spent fuel rocks are built to treet the stresses of Section VIII of the 1974 }
'

ASMU Boiler and Pressure Vessel Code. Other design criteria have been examined;
,

! and considered, but Section VIII was the most censervative (stress wise). 11uring
| ,

| the design process, m9terial properties of type 301 stainicss stect, specifically
I the modulus of elasticity, Ey, and yield at rcugth, cy, evaluated at 200"F were ob- t

| tained from Appendix I of Section III of the BGPV Code since these properties did ;
!

! not exist in Section VIII. Appendix G of Section VIII directly references the !
AISC Manu11 for Steel Construction as a source for good structural practico. The
AISC manual, in turn, references the governing section of the AWS Structural r|cid-

. ing Code which portains to the performance of structural welding. Throughout
|/7 the entire design of the spent fuel racks, Section VIII was the governing code.
IQ All evaluations of the applicabic acceptance criteria were perforned enploying

the 200* value of yield stress, so that a safety factor was included in all cal-
culations regardless of actual pool water temperature.

:

I

l

|

I

.
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Question 4

Describe the design and analysis procedures for the fuct storage racka, includ-
. O, ing the expected behavior under load and the mechanism of load transfer to the

foundation. Discuss the resistance of the racks to sliding and underturning.
! Computer programs should be referenced to permit identification with available
; published programs.

Answer:

A design for the new spent fuel _ racks was evolved from due consideration of*

nuclear requirements, load-carrying capability, spatial arrangenent, manufac-
{ turing requirements and case of d(sign modeling and analysis see (Tabic Il-1 -

! of Amendment 73.) The design bases for vibration and stress limits were
solceted from widely avullabic and accepted standards (USNRC Regulatory Guides,

; ACI Codes, AShil! Codes, AISC Codes, and others). Since it was a desired design
i goal to limit all primary stresses in the worst load condition undergoing the

most severe scismic event to 1 css than yield stress, all allowabic limits were2

;
taken from codes and standards and were conservative for scismic design. Due
to the reintive simplicity of the design, an adequate, conservative mathemati-.

I en! model war avullabic which lent itsc1f readily to straight-furward analysis.
; No computer prograus were necessary since the model was uncomplicated and
, casily adaptabic to hand calculation. All critical components, supports, bolts,
| fasteners, beams and especially structural welds were carefully analyzed to the

allowabic values. In those cases where a required size by analysis fell bet-
. wecn two standard sizes, the larger of the standard sizes was selected for the
| component resulting in a lower stress Icyc1_ and a more conservative design.

After the design had been thoroughly analyzed, a review and. audit by a licensed.

professional engineer competent in the structural field was performed. A finali.

j d sign review cxamined all facets of the rack structure and revealed no pro-n
l b1 cms or design faults.

Daring the analysis, the beneficial effects of Coulombic friction (F = pN) were
completely ignored; consequently the fuel assemblics were free to rock within
their respective fuct boxes. The analysis assumed motions for the worst case4

;
so that a scismic load distribution could be determined and the worst case
stress IcVels could be calculated. In this manner, all critical rack structures
were analyzed and were verified to be satisfactory. All seismic loads were,

; transmitted by the F/A's to the box structures, by the box structures through
i welds to the rack hold-down bolts, by those bolts through the base I-beam struc-'

ture to the supporting jack stands and swing bolt arm structures, and finally
1 to the spent fuel pool floor. No friction was assumed between jackstand bear-
; ing plates and the pool liner. For this friction 1 css condition, all base struc-

tures were subjected to the worst case seismic event, stresses calculated, and;

|' component size verified.
;

The fuel racks were secured to the floor by swing bolts restraining the base
structuro. The rack and base structure could not slide due to the shear res-
traint of the swing bolts and base swing bolt arm structure. For the same

] reason, rack lift-off was not possible.

O '

4-1
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)Question 5 .

1Discuss the extent to which the fuca pool has been analys.ed to verify its ability
to withstand the increase in overall loading. Identify the loads and load com- '

binations investigated and the acceptance critoria for concluding that the z
-

,

original structure is adequate. '
ci

<

Answer
1

Will be answered later.
,

I

.

1

I
l

.

|

i

k
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Question 6

Identify all the materials to be used in the fabrication and construction of thefuct g ool racks.
Describe the extent to which you intend to comply with ANSIO N45.2.5, "Supplettentary Quality Assurance Rcquirements for Installation. Inspec-tion and Testing of Structural Concrete and Structural Steel During the Construc-

tion Phase of Nuclear Power Plants".

Answer

- De materials used in the fabrication and construction of the rack essemblics andrack base assemblics will be as per the following specifications:
Plate - SS Type 304, ASDI A-240

.

Rar - SS Type 304, ASD1 A-240

Sheet - SS Type 304, ASDt A-240

Rivets SS Type 304, ASD! A-193

Bolts - SS Type 304, ASD! A-193

Nuts - SS Type 304, ASD! A-194-
.

Weld-Materini - SS Type 308, ASME SFA 5.9

ANSI N45.2.5 was not invoked verbatim since the racks are not considered struc-tural members of the fuel pool. Ilowever, the ASME Codes and Ah'S Procedures
required under the JCPriL procurement and fabrication specification for the spentO fuel rack assemblics are those required by ANSI N45.2.5. Quality Assurance
requirements for installation, inspection and testing will be in accordance with
the JCPfL Operational Quality Assuraice Plan which invokes all applicabic require-ments of ANSI N45.2.5.

I,

I

:
4

4

:
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Question ? j

'

Indicate whether appropriate damping values and combination or modes and
spatial excitation will be in accordance with Regulatory Guides 1.61 and

,<

1.92 respectively for the analysis of the fuct pool and the fuel storage ,

rack scismic systen. It is noted that Table 11.1 references R.G.1.92; ]
however, the discussion in the first paragraph of Section 4.0 is not con- i

sistent with the guide.
1

Answer 4

i

Will be answered Inter
i

i
f

i | i
'

i

O) 1v
i

|

!

I

!

!

!
;

6
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Question A

The dis.eussion in the second paragraph of Sect ion 4.0 implies th.it the building
p/ response at the c!cration of the spetit fuel pool floor was used to prescribe

the seismic loading on the racl.s. Ilowever, the discussion on the hottom of
Page 4.0.3 indicates thist the floor response spectrum at this elevation was
used. Provide a more detailed discussion to clarity the design approach.

Answer

lhe revir.ed Scismle A9alvsis of Reactor finilding (Ry John A. Blume G Associates,
San l'ranelsco, CA . lune 17, 1965) was based on the seismic and geologic data as
exanina.1 and reported by D. R. liousner for Jersey Central Power G Light's Oyster
Creek Pl:.nt. This llume Hepnrt det ernined the revised maxitiu n accelerations
act in:: on the reactor building dt"; to D. R. Ilo.nner's recorirended design earth-
iguake. 1he r:ost 8es cro earthi;tiake dircetion is assumed. The report presents
the nast credible :.at:iras;a ::1..:olute accelerations for the building elevations
due to t!:e lat er.it seis.nic vibrntion, based on a ;;reund niot ion of 0.llg. At
varicas eleva t ion:: in t'.e b illoin;; . orresponding to illume's lunped mass modeling,
cmxt:- n. accelerat Jons are pruu nt e.l. Since the pool floor lies between two listed
elevat ions, a l b.e::r interi ol.ttien based on building elevation was used to deter-
mine the nost credible n ninne absolute ncceleration of the pool floor. The
value for the 1 oel riour was 0.156; based on n.11g ground cot ton, and was used
as the Ol;h hori:ontal and vert lent seisnic component. For the SSI! ground r.otion
of 0.2.'g. the poni floor necelerat ion was doubled to 0.312g. This value was
u>cd as t he 1.ori . oat..) n.:d ve.tical .elsnic con.ponent for all SSE rack analysis.

O)c

(
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Question 9*

It is indicated in the report that the fundamental frequency of the racks is
greater than 33 lin in leth vertical and hori: ental modes of vibration. Provide
mode frequencies. mode shapes and p1rticip:: tion factors for the first few modes
to substantiate yot:r posit ion. The relevant dynamle model should also be pre-
;nted. The staff position is that at the high frequency end. the ground res-

ponse spectrum may not have any amplification over the maxi .m ground accelera-
tion but contribution from significant modes should be considered for overall
response

Answer

The racks for Jersey Central's Oyster Creek plant were modeled as cantilever
beams with fixed bases (for hos t ontal vibration only). 1hc raek structure can;

be brneketed by two models as sketched below:

E,1,w,1 E,I.ml, E,1,u,1

contilever rack structure- pin-free beam
fixed base neither fixed pinned-base

nor free base
. ./ . v, Rjf /7,V'

Froin J. P. Den Hartog Mechanical Vibrations, 4th Ed,1956, p. 432, the natur.11
p frequency of vibration for. these structures is

EI

"" " A"/ 914

The coefficients A for the cantilever and the pin-free beam for the first threeN
modes are:

|

Cantilever Ax Pin-Free AN
,

Ag=3.52 Ag=0 (no vibration mode)

A =15.4A =22.0 22

A =50.0A =61.73 3

A4=104
,

|

1he most pessimistic model is the cantilever beam since it will result in the
lowest natural frequency for our representative of the spent fuct rack horizon-
tal vibrations.

i

f

O
!O
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'Ihe vertical vibration was modeled as pin-pin heams. Again, the rack structurecan he bracketed by two models:

C - O g ,'h -

- - - - - -

E,1,w,1
li,I,w.1 F..I,w,1

'

Pin-Pin Benn Rack Structurellinged ends Clamp-ClampNeither hinged nor Fixed ends
fixed ends

The coefficients for the first three modes are:

Pin-Pin As Clamp-Clamp A;r

A =9.87l A =22.4l
A =39.52 A =61.72

A =88.93 A =121.3

The most conservative model is the pin-pin beam, as its natural frequencies arelowest for a given mode shqn.

ne following is the natural frequencies and modo shapes for the first 3 modes
of the cantilever (horizontal) and pin-pin (vertical) vibration.- The 4 x 2 rack
structure is used as the example, and the frequencies calculated reficct theworst case values:

Mode
Cantilever Beam - Frequencies 6 Shapes

I fl = 38.6511: .' "'
.i

2 f2=241.6 fis , p-
3 f3=677.5 lia ,. ,y
Mode Pin-Pin Beam - Frequencies 6 Shapes
1 i

fl = 661.8 Hs o--_ A

2 f2 = 2648. Ils O %
) 3 f3 = 5961. Ils a. % . . . ,

,

No higher modes are expected to contribute significsntly to the overall response.
His was confined by a model frequency analysis which also showed the static

'

analysis of the structuse to be quite satisfactory and t.ons',.m*:.ti.ve. ;
Because

the rack behaves as a solid metal structure, no softer substructures exist within i

the rack to generate lower modes and thus cross-coupling of the frequencies will '

!not occur.

i

. n
|U
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Question 10 )<*

.

Compare the most severe temperature distribution with that used in the original
structural design of the fuel pool structure. Justify any increase in the

i

maximum design basis transient temperature.
i

|

Answer 1

To be answered later

I

|
|
|-

|
|

|

|
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Question 11
;

O Discuss the extent to which the behavior of each storage rack assembly wasd analyzed when fastened to other assemhlics within the fuel pool. Discuss the
effect on the rack design when only some of the assemblics are loaded with fuel.

.

.

Answer- 1

The behavior of each storage rack was examined with respect to the connecting
structures between the racks (see Figure 1 - for tic locations). Although
Fig. I shows two tic bar elevations, analysis are currently under way to jus-
tify the climination of the middle acvation tie bar without compromising-
safety, for the purpose of simplifying the installation. All welds, lugs, bolts,
and attachments to the box walls were analy:cd and were found satisfactory (all
stresses Icss than ylcid). Since the mass ratio of the fuct assemblies to the
total scismic mass (including deadweight and trapped water) is so large, no

i stress problems are created when the racks arc only partially loaded. The mass
! percentages are nearly the same for cither the 28 cell or 32 cell rack, and are:
! 13.1% deadweight stoc1, 21.6% trapped water, 61.3% fuel assemblies. The order
L of filling the rock with fuel assemblics is. unimportant. The stresses are lar-
'

gest for th: fully loaded rack condition.

.

O
,
i

i

!

!

.

!

.

.
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I Question 12
'

(''T :
'

(s,) Discuss the ability of the rack to withstand the loadings imposed by a postu- |

)lated dropped fuct assembly. Describe the londs and acceptance criteria and 4

the design and analysis procedures utilized in the design. Include a discus- ;

. sion of the maximum drop height considered in the design, the masses involved, 1
I the kinetic energy at the point of impact and the amount of ductility utill ed

to dissipate the kinetic energy of the impact.

Answer

The ability of the new spent fuel racks to withstand the loads of a dropped fuct
assembly is greater than 21/2 times that of the aluminum racks now in the pool.
The new racks are stainless steel and considera11y stronger than the aluninum
racks. An analysis of maximum allowable force for constant given strain was
perfo rmed . The governing factor !s the modules of elasticity (Hg3=28.3 x 106 |

psi Ea1 = 10 x 106 psi). Using a constant strain c= F/E) a ratio of the forces
can be obtained:

o=F= c=F
A AE

For Constant E:

( E )ss " C * ( b} al

() '

Where Ass /^al = 0.922. Thus the ratio F /F is 2.61.| 33 a1

c = constant strain

E = modules of elasticity

a = stress '

t

!
|

'

1
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Question 13
'q <

C q|

nescribe what controls will be exercised to ensure that the specified cicarances )
between the fuct racks and the pool walls will be maintained during and after

{f ,installatlon. {

i

Answer

The speelrico clearnnee between the fuel racks and the pool walls will be main-
tajned during installatien by the use of approved procedures and after installa-

! tion by the design of the fuct racks and the mounting to seismic 1 classification.

| '
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Question 14

The three inches' stated for the width of the flux trap region on page 2.0-1 and,_s
( ) the 5'-4" given for the length of the rack for 28 fuel bundles as given on page .

l's s' 10.0-2 are not consistent with the 9.650" storage lattice pitch given on the
same page. Also, the 4.8285" half lattice pitch given on page 10.0-6 (Fig. 5)
is not exactly consistent with the 9.650" lattice pitch given on page 10.0-2
(Fig. 1). Please provide a consistent set of numbers and drawings.

Answer

The correct width of the flux trap region is 3.602" (not 3" as- stated on page
2.0-1). Six water boxes at this width plus seven fuel boxes cach having a
width of 6.055" results in a total length of 5"-4" (63.997"=5'4") fnr the 28
fuel bundle rack. The storage lattice pitch is the sum of 3.602" plus 6.055"
or 9.657". The half lattice pitch is, therefore, 4.8285". The attached

| Figure 14-1 revises Figure 1, page 10.0-2, of Amendment 78.
l

Ii
; !
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Question 15

O In data submitted for reload cycle #5 the overall dimension of the type VBV Fuel bundle is given as 5.217". But the overall fuel reglen size given in
Figure 5 of FDSAR Amendment 78 is 5.166". What tras the basis for choosing
this 5.166" dimension for your calculations and what is the overall dimen-
sion of the maximum sized fuel bundic or assembly that will be put into thisstorage rack?

.

||

i

| Answer

The fuel region size of 5.166 inches is based on a 7 x 7 array of fue,I rods with
a pitch of 0.738 inches. The VB fuel bundic tic plato, however, extends some-
what beyond the fuel rods and has an envelope dimension of 5.217 x 5.217 inches.
The maximum sized fuct hundle which will be pinced into this storage rack must
fit inside a Zirenloy channel with an inside dhacnsion of 5.278 Jnches.
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Question 16

| |
(s_g It appears that most of the critical experiments which you calculated consist ;

of a uniform lattico cf fuel in water. Do you have any good experimental checks {
for the reactivity .r* a lattice with a geometry that is similar to the storage |rack with fuel asse .11cs in it? ie

I

Answer

We have been unabic to locate any representative experiments with small arrays
of partially enriched LI-235 which are loosely coupled to one another. The
experiments sc1ceted for validation of the nedel were small critical assemblics !
of partially enr.iched U0 3 rods surrounded by water reficctors. Sinec most of |
the neutrons which 1 cave ~a fuel bundic in the storage facility are absorbed in '

| the medium between the bundles, this validation is believed to be adequato,
i particularly in view of the sensitivity studies described in the answer to

( Question 17. j
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Question 17 4(''}

\_,/ In your calculational method how is 'the inherent forward scattering of neutrons i.
'

by hydrogen atoms accoanted for in the water gap which surrounds the fuel {assembly? '

Answer I

Reactivity calculations are made with diffusion theory in which the solution of i

the Boltzmann Transport r.quation for the neutron density is limited to the first j
2 terms, and the Legendre expansion of the scattering cross section is also

i

limited to 2 terms. The inherent forward scattering of neutrons is accounted
" for in the second terra of the scattering cross section which includes the
'

averago cosine of the scattering angle. This angular dependence is reficcted
in the diffus!on coefficient, D , in cach neutron energy group in the PDQ cal-

iculation.

The sensitivity of results to the forward scattering effect has been investigated
2 2

by varying the value of B (9 4)ificant changes in the group 1 diffusion coeffi-
used as input in the cross section generation

code. This in turn causes sign
cient. A change of the order of 15'. In Dg, for the water gap region, which is'

considerably greater than anticipated errors between Diffusion and Transport
theory, caused only a 0.4% change in lattice multiplication.

In the cross section generation code, the reference value of B2 was near 0, which-

has been shown to yield better results in small critical assemblics where leakage
p. effects are more important.
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Question 18

Please state the maximum U-235 loading in grams of U-235 per average axial
: centimeter of fuel assembly that you propose to put into this storage facility
: and compare this number to the one you used in your criticality calculations.
' Also, please state how you will know that this limit will not be execeded

during the life of this storage rack,-

i

Answer

f The mnximum U-235 bundle loading currently available is in bundles with a
uranium loading of 485 pounds of U02 and an initial average U-235 enrichment
of 2.63 w/o. This corresponds to a linear U-235 loading density of:,

i

! (485)(.0263)(453.6) 238 -:. 366 = 13.9 gms/cm
270

;

j The calculations were perforned with a bundle loading of 476 pounds of UO2 with
j an average enrichment of 3.0 w/o 11-235. This corresponds to 15.6 gms U-235/c:n.

This represents an upper limit since it is a higher fissile loading than is i
:

required to achieve the design burnup. It is also doubtful that fuel with
lenrichments much greater than 15.6 gm U-235/cm could be loaded into the reactor
|; without violating control rod shutdown restrictions. 'Ihis requirement is more ;restrictive than fuel storage facility criticality.
i!
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Question 19 '

i
i Please provide the sensitivity of the calculated koo to the followinf. changes 1

(at least one point nhove and one l'elow the nominal values): ]
.

4 ;

a) 1.attice pitch or thickness of water between fuct assemblics in the
|
.-

'
storage lattice.

I

b) The fuel loading in gas of U-235 per average axial centimeter of t,
*

fuct assembly, i

! t

I
$IAnswer
I
l

Figure 19-1 shows the sensit ivity of storage rael multiplication to r.pacinn f.et .
This figure assunes an infinit e array of storane r:iets wit h n>-

jween fuel boxes.
axial neutron Icekage and a conservative value for the fast neut ron diffusion |

'

coefficient in water.
*

, .,

iI
'

Figure 19-0 shows the sensitivity of lioth fuel and storage ract multiptirat ?on ;|to average fuel bundle enrichrent . For both curves the a:isinipt ion > are the s:m:- las those mode in deternining Figure 19-1 values.,

!
: 'I
a \

; i
1

iI
1

1

i|
,
^

!

|.

1 !

:
b,

I

i

.

J

n

t

19 1 c
il.-

-- -= y C #F5 ----- M i eM WI e . , . ,
,, ,

4e



c.

I ,.
- - - - . , - . - ~ - . - --- ----. . . - - ~ . . . . . .

. +-

-

, . -
; . . . . , ._g... , . . . . _ . . . . ;. . '

. _ _ . . - - . . . - . . . . . . ,

:s s , :

:!
I

. s ;
..

.
s- : j :.{ .

.. . .
.

I
g .

1 . ?
- : :.

, .. . . . . . .. ... ... ... . . . . . . . . . . , . . . . . . . . . . . .

| | | | | ; |
' ' ;

|
8

|. . ' . .
: i4 -

.

,

. . . . . .. .... . ..... .. .
a ..m ., .f I.. . .. . ., .. .

|
. . . . .

e I i | : :
'

i -
. . .

. . . _ . -
.

....t..... . .
..

| |
'

1...i | bi r i it i on e.f s t ie r..a.e r.ici t . . .I '..
-

, .. .. .... . . . . . . .

imit ipl i. .it ism wit h v.icint ; ; ;: ; ,.
, ,

,

j .j l.. t ' r ci: sini l !mes - - - - ~ + - ~ : -. .. . . . . . . . . . . . . . . . --

4
, a..

. .
. .:... .. . ;.. :. . ..,. .. .,

. .

I ! ;- -
.

... ......... _. m_. ..
s

- . . . .
.

.... ... .. .. . . . . . . . . . . . . . . . . .. ..,

. . . . ,
. .

|
, ,; |* *

e

.
., . s.. . . . . . .. . .. . . . . .,

i . ,

|. ... .

.i i. : :
.

*
,

. . .. . . . . . . . . . - . .. . ... .. , . . ... . .

I.
.

.
.

. . . . .. I
1t i ;

-

: -
. .. ..,

| e 1 :
'

! . .- -

, , . . .

. . , ....6.. ... _. ._.: ........ .......!<

o, . . . . . . .. ... .. . . .
i e s. a :. . . -, ,

.- is e. - | \, : .. .
.. . ,. -

.. .
.

. :
.

: |
. .

c. * -
.. .. v .

. - . . .. t . . .. : _ i.. . . . . . . .

| '. 1 :
- ..

: : |. ,
4* :* - -

, . .

l, . . . . ...
,

.

. . . .
. | .

. .....1 . .. . .:... .g. .. I . .

.

|4 .4.. .
. .

. . . . . . . . . . . .

.. |

.. .. . . ..
, . . . ..

-

l
- -

] a s ;. .

i.s. . . .

. . .
.

.

.. . . . . . .
. .. .

. . . . . . ,

. . .

1 . . . . . . .
. .. .......i, .. .

. . . .
, . .. .

. . s.
. . . . . . . . . . . . . . .:.. . . . . . . .

: e . -
i. .

. . . l.
8 ;. . . s :

. . t .

.. . . . .
.

., . . . . .. . ...

i i e. . .

...-....--...._I.I
-. .i . .. . -.i. o ., . .t . . . .

. : * . :

* ;?
.._. _ . . . . . . .-.i

,
.

-

. . .

. . a e . . .I. ,

: % .l, .. . '.s :. ,.i e : -

.. . ..; '

.
-

. ... ..
. ..:

(
, .

. .. .. t ... .s . _.l... .. ... .....'.. . .. _* |
-

,
. .

.

s .
. . ... s . . . . . . . . .....

- f , i.

. .

.
. . . .

. . . . . . . . . . .

| ,tg .
. . ; :. . . .

i ,

. . . . . . . . . .
,

t
.

. . . . .. . ... . . . . . . . . . . . . . . . . .
gi .

I :
-

t.

.

.. ..i .

1
.

t s
.

-

. .
- :1

= -

,. 7 --.--'l.-- - : .:- .--- i,;r- .;. ,. . .. ...s,- i
|

. . ,

t- - -
- -

1 .-8
.

. : , . . . . . , . , . ,.
. .. .. . ..

. . , , .<

: . . .. .i.. _.
,

, .. . . . . . . .,.

s
. . . .- .

...: : . . . . . . . . . ........... ... . . . . . .. ... . . . .. I 1. .. ... .
.

.

. . . .
.

, ... . .,

.-

. .:...t.
. . ...,

.. . .
,

, . . .
. ... . . . . ._ . . . ., .. . . . . . . ._ _ . . ..

a
..

.. .. . ..s |

. f. : . .. . |
| ,.- :<

I. .
. . . '. .

. . . .. . .. N
- - -

. I.
. . . ., . . . . s. . . ; .

. . .. . .
" . . . . . .. . .: . . .:- .

g . . 1 - . . . .... ... . . . . ..,. . . . . .

0w

.. . !
. .. . . .,. .

.-
. J 4 ,. .,

_ .
-

.

.

_ . . . . . .
, 1

.

.,, ... . .... .., ... l Iq.% - . . s;

4 g.,e:| ..

, . . , . . .
.f . . .

.

.
. .

........

. .. 3
., 3

. .... .-

, ,

|
, - t i, ,

. . | : l4 m | .l| . .

. ... .. .. 1........%... ..
.

.
. ...-. . . . . . . . . - ... .... . .... .. 3.. .

. . .. . ..

. . . . .. .

l ...f. .
.

. .
1 .. . . l . -.l . . .

t .

I . . . .
.. . . . .

...I. 1
. . . . . ,. .

. . _ . . .- . .

.I . .

-.-- ... . . . . .
. .

!
...I .

.

1.
.

.

. .. 4. . ... ... .... . . l ... . ...t=...
s,. . . . .

.

..
.. I. .. . l.

. . . - . . . ~ .. . . . . .. . .. . . . - .
. ... f.. ...I.. . !. . .

4 . ..,0. ..l.
.l. . g g

. . .
.

... .* II . . ..
. ,. .._,.... . . .

|..~. ... .
1

.
...

, .
. .

.

)j .; 4
'| ?..

3. : ;l2
'

. .. . .. .
4

-,

..:. ....I.. ; :- . .... h ...i...- ?. . .:-
.!...- .- ....1.... ..i...... .. ..... . . . . . . ..... ....g.....

... .. .
-

.... ... .. ...
.,f,.. ,g.., , . , , , . , . .

. . . . . ., apa
, .,

. , | , , ., ,.. .,.,.
-

,
. ..

. . . , , , ; ,

. . . . .t.t:J. .

- .... .. . . . . . . . . . .
: . :; :-

. ..,

. ~. . - . .. -.-.
l. .

. . .-

... . . . . l . | | 8 .. - . .
..a . .

. . . . . . . ... . ....
1

.. ..

. . . . .
.

. ....l. ..-

9- . . . . , .
. . . .. .

.. ... . ....... ..
.. 3.

.
41 i... . . . . . . . ~ . . ... ... _ . ..

1.,.
.

. . . . . . . . . . . ~
|.... .g. . |

. . . . . ..

... ..... . . . . . . . .- .
.

... .g 1. . 9, .

.. .. . . .

... ,
,

. -..; , . .;... . .,O
.

3

.

! ;-

,

s
s ce . . .

f
.

l 1- g g-
! '! ..'.4.. ei I .. . .

@. . . ... . O l. . ..... .. . - ...
.

| |
-

..... . . . . .. t.....
4, - . .. 3.

. . .. . . . . . . . . . ... .. ,. . .. .... . . ... .

6- ... .

.. i . .

|. .. ,.
. . ..

|
- t. . - .. -. . g g

. . ...... .- . n. . . . . .,

Spacinj: herween tuel boxc5 (Inches) .j. i
-:; , .

.

. , *- r ;- .- e s. t. i. I-
- -

i . t ; i i | I
.,i .

i i.. . . . e . -|. ..i. .i....e.I - |. .... .e1:. 1
.t.

|

.
. . ..

I l.- |- . 1
-

-|"
.

-
., ,

_

.

FICt1!tr. Ib1

,

,- n - -



,
_ - .. _

..........g......_..._....:-- . .. . . . . . . . . . . . . - . . ....
. . .. . .. g

. . ..... . . . . . .. . . .. .'' . . . . .. ... . .. . .. . .. .
- *;- | .

|. | I. :.

. .
.

-

-. . . . . . .. . - .... . .. . . . . ... ... - .... ... . . ...

| . f: . .. . .

i .. ... . 1..: . .. . . .. .. . . .. . .. . . . . . .. . ..

|q g ! l I I I | | 1. .l:i- '.-
. .

*
.. ,

!. .; . Effect of 1:nrk:. ent Varirition ..'.. ..; ;.. ;.._ ._.
, ..

_- on Iuct Storage Rack Criticality
,

.. ._

. . , . .
. . . .

.

.

.

...u i. .... . . . . .. ... . ... .. . . . . . . .. .

i. I- i,-
,.. . . . .. .. . . . . ..

e
|

,

!
,

.

_{ - .h e_
_

' i i-

|
.

... .t .. . .. i.

|. . . ACKR
. . . . .. . . . . . . . . . . .. .... ... .. ...

n.
-

. .
.

I . ,.
__ _ _ . . _ . _ _ ... ._

. . . ,. . _ .

. L.. |
. .

.
.. . ; . _ ._ .. . ._. _..

. #
.. . . . . . . .

~ l. |...
. . . . . .. .

| I. ~ .
_ . . . . .

1-

j. ,.
,
- O i ; . -
| , .: : : : | |

_ . . .. . _.
-

. _ . .
- | ...../... i. :

ew. 4 ._.i . . .i .i ...i ....... .. .. .

i 1

- ..
. s.

. .. . .. .

-
r,, . ,

|. I. t l .
| t.

,

4,9
,

,
, ._ . -
, '; e . .

-

;
$

. .

.; t..I

i . . . . . . .. l. .. . .

. . .;. .. . . . . ... .. .,..
.. .. g .;. .. ;...

-. . .. ..

|
..

1
,

! - e/'
. . . .

A e f?": |
6. e.- -

|
. . . . . _ . . _ _ . . - ..I.

. .
.

. . . . i. . ..
. .,

.

. , . ._. 1
. . . .

..
V / ..

. . . . . . .. .... . _ . .
-

: :
-.. . . . . - ....

-

. I. . , | t.i :.. . I.
-

: . .._ -
* -

. s .- s. t- s ... 1
; .-

. > *.- .. i . . , . _ .t __ ... -- 8
.... ..

. . _ . . _ } __ . . p _.. _. .i . _.
... .

\ n. . . .
.

- -r--. . . _ _ ._ .. . . . .

.s .

,.
.

. . . . ,, a.,. .
..1.. |

.....g . .. .
. g, .

,

.: :. i : : : : / *
1 -

,. ,., m
. I . . . .I g . .t :. .. _:.. :' . . t ,r ._ .i... _ .. : . .

' .
.. . . . .. . . .:. . ..:.i m . .

Q... i i : |[. 8 j 'I | .'
'

. "'
!

.I ,. . . .

;. .

: t. ,
. x-

. .. .. .

. -: .- -- - ---

| .. .
.

a.. .

.. i.
<

..
_. _ . _ . . . _ ..

. ,
. ._

. . .

. . .. . .

, ... ...

... . , . . . . ....
.

. ..
.

, l. . , . . . . *
...

y . . ...
.

.;. ,s.
i/-

. . .

3
-

e .,

. . f 4--e ., . ../
.

... i .

.. :

.. . . i ..
.

. _i .. . . _ . . . _

. . . ., ... :.:. _. _.. .r _ . . .

..
.

.-

...../. . 4. ._... .. . . . . =...__ .... ..
.. . .- ...

. . . |.
...

i. .
.

|.. . ..
. .

..
_

. .
..- -

,
+ / .- .1 - -

. .

. y-
-

.. .

! :: . .. . ....

.

.s . . /. . ; . .. . ... s. l, ..!... .. .. .
-

,

. . ., _..:_._._ . . _..
. _ . .... .

. ... . . . . __ _
.

, .

. . . .. . , . -
. . . . .

!
.. . .

.. - ... .
. . .

..j, p .,- .. .. .

.- :.j. ...
.

cg .

. . .\

, . . .
... _ . . . .

.. .

.| .
.. .

.. . ...
.. . .

. . .
.

.
. .. .

. .

y ... .

...- .

.
.

.. .. .
.

, . .

Is ,. . .g.
.' . .. . . ... .

. . . . .. .
,

gg .

'|- ..| i .j g, j:4 -; :-:: :-- -
..,., ,,

.

.
- . . . . ..

; - .,. . - . . .... . .

, ,
.I. l... 1... .. .

|t .
. . j g -

.. _g&-- . ;

| .

. -|:
*'../ . . . . . . . . .. .

!

:
.. .. . , _. . . . . . . .., . .. ... . . .. . . . . .

p
... .:.. .... ... .-

.
|

|
:: : . g. . .. .. ..

. . .
. ..

. ....

8. .. .. ... . . . .. . .. .. .. . . .

.. . . . . .
-

_

!.;:

--
...

..'. t' -.
... ..

:- :r :

. .

... .. ....
...... . .. .. ..

...
..

.

. ..
. ..

.
. ... ... .. ..

> n. :- .-- .

----
... ...

. , - .....n.
..

- -- ....r-.:-
- - :--.

..

--- .. ..--, ~ . ----
. .

. . .. .

.

| ..6
. .. . . . .

. . .
. .

. .99-..
,

, .
.

y. . ..-
r .t: 8

.
n -- -~ j, /$, r.t y : - -- i:f.t .f . .

: .. ..

.$. .*[- . -- .

.

f. * t. ~ t - f*
:r.h

.. ..
~ ~

: .. -...r-- .- .

e.r
~ ~

;,
.. .

._ -- '., Average bundle enrichment - w/o- " -

.,
.. . -

. . .. ...

*
..* .. . .... . .. .. . .

.
. . ....| . . .:: ' . . .

""

... ; ..., ....4 .

. . . . . .. .. . . ..g. . . -. .. .. . . . . .. ..... ...

.. . s. . ...
. . ... . .. .. .. . .

. . . . . . ... . .
.. . . .

FIGt!RF. 19 2
l



,
. . . . . - . . -. . - - .-

'
,

'

,

n

| Question 20.

('') To show the absolute limit of renetivity please calculate the k no of a cell
'

\s_/ of the proposed storage lattice with the most reactive fuel assembly in it as
a function of the density of the water in the intercell space. Plot a curve
of the K no all the way from almost zero density 110 in the Intercell space2
to a density of 1.0 nm/cm . For these calculations hold the fuel assemblya

portion of the cell and its associated pure water at 68'F.

Answer,

Figure 20-1 shows the variation of storage rack imittlplication with density of
water in the " water box", i.e. , the space between fuel storage boxes. This
curve neg1cets both transverse ind axial neutron leakage. Consideration of
the latter will result in significant reductions in kept for lower water den-
sities.

Ilowever, it should be noted that there is no reasonabic rostulated racchanism
whereby the water dentity inside the boxes could he reduced without a corres-
ponding or a larger reduction in the water density inside the fuel boxes where
there are significant heat generation sources. A reduction in the water density '

inside the fuel boxes with a constant water density inside the water boxes will
result in a sharp reduction in renetivity. Such a postulated change in water

2

density reprer.ents a more realistic postulated abnornal situation. I
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Questinn 21
4

Wheu considerinn the direct gar.,ia heat Ing from the highest power fuct assenhiles
into the stainicss steel boxer, anil into the intereell unter between the fuelQ<

assenbly hoses in addit lun to the conducteil hent please calculate the maximu.ai

tenperature of the intercell kater nad the concomitant amount of natural circu'

lation flow that gives this maximum temperature. -

i Answer
:
i

The direct garu heating from the hi . hest power fuel assenhly has been analy:cd} fwithin t he follocing a..sur.pt ions:
all di.ca./ hcotlun is asrumed to be ganna;i garn. flut

}
is uniforn and constant with assembly height; garna absorption is

proport ional to teaterial mass s'ete.ity; and natcrial densitics are assumed unt-* . forta.
,

j

liased upon a full core dit.ch.e ged at 11 day.< after reactor shutdown, with 120'F: spent .fut1 1ont heat
6.vehaufer discharc,e to the hottors of the pool, the terpera-ture ra re of the cool. int in bot h t hc hot t tt.t f6 cl box and adja: ont water box

,

..

; were calculated.
wherc an t he /.T of the cater box is s!!ght ly less.The aT of the fuel assenbly water is appro .ir:atcI'Vi 27'F
pounds per hout at the.se condit ions. *lhe hat er box f!ow is 49 8
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Questton 22;
i
;e flow mich flow area will lie provlileil for intereell water flow at the base of the
j racks 1.c., at the inlet to the intereelt space?
.,

! Answer

| Intercell water flew at the base of the racks will be throur,h two 3/4" stiameter
holes In the base plate of each water liox.3
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! Question 23

If the fuct assershly lead ins at the top of the stainless sicci homes tend to:

C'

i \ close off the natural circulation of the intercell- water, how much flow area
will be provided for the natural circulation flow of the intereell water? Willthis flow aver: he in a form nut h t hat it will be pas.tible for it to be closed
off by the buildup of crud, by bending the lead inn, or in some other way such,

that hot water and stan could post.ibly get trapped in the Intercell spaces?
!

I Answer

; I:or all lead in guides, the u.a. lor flow restriction is the bottom pinte holes.
| Tncre ir. no way thnt surf irient erud can build up to obstruct either the 3/4"'

hole (hntto;s) or leml in guide openings dot- to the inrge flow area provided,
i

,
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Question 24
'

It appears that because of their larrer temperature defect, assemblics lheled
with the mixed oxide (002 + pu0,) nay be more reactive at fuel pool temperature. i

} If during the lifetime of this storar,e facility you foresce the possible use. |
of mixed oxide fuel assemblies please eigher make sufficient allowance for it in i

your subcriticality or make the commitment that at that time you will remodify )

this facility if it does not meet the NRC's subcriticality requirenent. 1

Answey )
If mixed oxide fuel is placed in spent fuel pool, appropriate reanalysis will
be donc to assure that the criticality criteria speelfied in Amendment 78 are
met. If the criteria are not met, the necessary modifications will be made.
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Question 25,

I~'' 'In the case of a loss of all coolant systems consider a gamma heating of fuel
\ _s cell and water cell walls and intercell water. Show that the reactivity will: %

: not increase.

Answer

The effects of introducing voids in the fuel bundles located in the spent fuel
storage racks has been calculated. The attached Figure 25-1 shows that Koo of
the the rack array is reduced rather strongly as volds are introduced uniformly
within the fuel hundle. The eniculations employed a uniform moderator and a;

fuel temperature of 200*F.4

. A second set of calculations was also perfcrmed in which voids were also intro-
i duced in the water region surrouading the fuel bundle but inside the stainless

steel box enclusing the fuel hendle. The behavior with void conte.t was vir-
,

i tually identical since the maximum difference in the K occurred at 40 voldsoo
and was only 0.00017tik.>
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i

! Question 26| A

State how the quality assurance measures for manufacturing these racks will ensure
that the proper bundle spacing will be achieved and the amount of stainless steel
required between fuel hundles will be correct. Indicate what on site checks are
made after assembly of the racks.

Answer

The manufacturer of the rneks for Jersey Central Power G 1.ight (JCPGL) is an
approved vendor according to the .fCI't.l. Operationni Quality Assurance Plan, which
has been approved by the NRC. lilmensional checks at the manufacturer's facility
will ensure proper sp::cing anel the correct amaunt of stainicss steel. The raci;s
will be asseribled and k.rlded at the e::nufacturer's facility and will bc visually
inspected tilion delittr> te the Oyster Crecl: Station.

l
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Qucstion 27

State how the temperature of the water in the fuci storage pool is monitored.(m Show the relationship between indicated temperature and maximum bulk water)
'd temperature in the pool. Give the alaru set point and the indicated tempera-

ture at which additional cooling measures would be initiated. Show the
maximum temperatures that would be expected in the fuel pool.

Answer

The fuel pool water temperature is currently monitored at the discharge of the
spe: t fuel pool heat e.<ehangers and indleated in the control room. A
temperature indicator will be added to measure the pool surface temperature.
Since the cooled water enters the pool at the bottom and the natural circula-
tion forces the heated water to the surface, the siirface temperature is an
appropriate indicator of bulk temperature. This temperature indicator will
be alarmed in the control room at _<140*F.

1

O

l
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! Question 28 I
1

I( To ensure that the procedural controls referred to in paragraph 5.8.3 of Amend- ''

ment 78 are established to prevent the fuel pool water temperature from exceed-
ing 140*F, please propose appropriate technical specifications and give their

! bases.
!

l

Answer

A procedure is being developed to specify the delay time before core off-load
! (see Section 5.5 of Amendment 78). This procedure will be based upon the ,

'

j analyses and references of Section 5 of Amendment 78 and will be completed
and implemented before any core off-load. Such procedural control is offee-
tive, and the specification of spent fuel pool temperature limits in proce-
dures, rather than the Technten1 Specifications, is consistent with the
Commission's 11ccember,1975, issue of the Standard Technical Specifications.

! Note also that Question 10 will annlyze the temperature distribution for the'

proposed pool modification. This will include the transient condition for
pool bulk temperatures reaching 200*F. i

l

Since the normal and transient temperature distributions will be analyzed to
determine pool structural capabilitics and since procedural control for pool

' bulk temperature will be instituted, additionni control via Technical Spect-|

fications is unnecessary. preservation of low fuci pool temperatures is also i
'

vital to allow a viable environment for personnel operations on the refuelingi floor. This is further motivation for proper procedure control.

I;
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,

- Question 29

State the number of fuel assemblics now stored in the spent fuel pool (after
cycle 6).

Answer
~

At present there are 326 fue1 nssemblies stored in the' spent fuel pool.

1
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Question 30

Wat is the averaSe volume of water in the spent fuel poog (3pp)9

Answer

The average vo}mo or ,,, sMnt fuel pool is 40,000 cubic feet.

O

!
l

!
,

\
O l
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Question 31-
4

State the si:e of equipment in the prulfication system (volume and type of resin,
fs volume of disposable part of filter) and the criteria for the replacement of the,

( equipment. i

4

: Answer

The fuel pool dcminerali:er contain 150 cubic feet of the following resins:

cation - 100 cubic foot of strongly acidic cross-linked polystyrene,
nalcite llCR-W, )

anion - 50 cubic feet of Type I, strongly basic quarternary ammonium
polystyrene nalcito ABR-P. I

1

The deminerali:er is instrumented with a conductivity monitor which alarms to |
'the control room on high conductivity (>5.0 pmho).

1hc fuci pool filter consists of stainicss steel wirc-wound elements with a pre-
coat of mixed reslu. The filter is monitored for pressure and alarms to the
control room on a high AP.

i

|

v

.
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i '

! Question 32

Describe the normal flow for the purification system?
i
i
j Answer
.

| The Purification System consists of a filter and dcmineralir.er, however
! operating experience shows that the fuel pool water quality can be maintained ij by use of the fuel pool filter alone. 'the normal flow through the Purifica-
| tion System is 400 Epm.-

i
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Question 33

Discuss the frequency of operation for the present SI:l* and what frequency of
operation is expected for the modified SIT.O
Answer

The filter is presently backwashed on a nonthly basis, and this is not expected
to change significantly witle the modified spent fuel pool,

i

|

|
.

|

t

i
:

!
;

i

!
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i

Question 34,

Discuss the present annual quantity of solid todwaste generated by the puri-
fication system. Discuss the expected increase in solid radwaste which will,

.O result from modifying.the SFP?!

IV
,

; Answer

During the period from January 1, 1975 to December 31, 1975 a total of 34,319
'. cubic feet of solidified waste was shipped off-site in 162 shipments. The

quantity directly accredited to the SFP purification system is not known since
; .the waste from a number of filters is routed to a common hold up t nk. The
! modified SFP is not expected to generate a significantly higher quantity of
j solid radwaste.
* .

} Sec also answer to Question 38.
.

4

,

i
e

4

,

*

|O
,

;

i

i
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Qurstian 35

Provide measuzed data regarding the release of Krypton-85, tritium and Iodine-131
from the fuel Building, if measured data are not available from the Fuel Build-

% ing, provide this data for the overall ventilation which includes the Fue!
Building.

|

|

Answer

Specific measurements for the Fuel Building are not available. Ilowever, measured
data regarding the total stack release of Krypton-85, t rit ium, and Iodine-131, is
available in the semi-annual operations report. The following table presents
release data from the above isotopes during the period .luly 1,1975 through ,

December 31, 1975. |

I
Isotope Total release in Curles ;

1

Tritium *(Airborne) .9663
Kr - 85, (C.as) 2394.
1-131 (Particulate) .0115
1-131 (llalogen) 1.4389

* Tritium measured in off gas and gland steam exhaust only

O
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Question 36

What is the averano burnup of the foc1 in MWI)/MT at present? What is the|
~%

[d expected average burnup when the number of spent fuct assemblics in the pool
i

reaches a maximum? hhen will this occur? .llow many fuct assemblics will bc
. in the storace pool at that time?
I

Answer
,

,

The average burnup of the spent fuel in the spent fuct pool at present is about
20 Mhl1hrr. The average burnup is expected to increase in the future to a maximum
batch nyerage of 27 Mki)/flT. This planned fac1 pool modification will allow
storage of s1S00 assechlies, s hich will permit storage of the spent fuel gener- ,

ated through about 1983 and still acconmodate a full core unload as discussed
in Sect ion 1 of Amend. Tent No. 78.

i

|

I

|O
l

!

i

!

l
!
<

s

,
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i

!

Question 37

| Provide an analyses of the FSF ventilation filter assemblies for the fuct
j handling and cask tip accidents with respect to the positions in Section C 'Q of Regulatory Guide 1.52.; N)

.

I . Answer

Section 11-52 of Supplement 6 to Amendment 68 of the Facility Description
and Safety Analysis Report (FDSAit) presents a comparison to Regulatory Guide
1.52. Also, Jersey Centr 1. Power f Li::ht Company's Technical Specification
change proposal of December.1,1975, proposed I.imiting Conditions for Oper-
ntion and Surveillance Requireinents for the Stand-by Gas Treatunt Systera
consist ent with the Comnission's iaodel Speelficatiens.- This proposal was
incorporated into the Technical Specifications by knendment No. 34, dated
March 22, 1976. Section XIII-2.2 of Voltme i of the FDAAR presents thei

! analysis of the Refueling Accident and J ts ficsjon product relcae. The
; cask tip accident is not considered due to the installation of a cask drop
| protection system at Oyster Creek which precludes the possibility of this
| type accident (Sco lo.ierdnent 68, Section 5.10 and Supplement No. 1 to Amend-
!' ment 68, dated October 6, 1972).

!
!

|

I i

|(
i

!
,

.
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|
|

2
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Question 38

Provide an estimate of the ' increase of long-lived radionuclides released
from the fuel Building due to the modification of the SFP.

,

Provide an esti-
.

mate of the increase in the whole body and skin dose at the site boundary.'

r

| Answer

No increase in the release of lon;:-lived radionuclides from the reactor build-! Ing is anticipated.
' reactor during refucijne, ludicataRecent examination of fuel assemblics removed from the|

that
a high degree of integiity. the fuel assemblies now being used have

j the pool watcr is due to leallar, 6:et rods.The p.menee of fission product radionuclides in,

! lost Icaking fac1 assemblies were
from caslv fuel designs nnd most of the assemblies of these earlier design have! been shipped off sib:
signi fier..a leal. ge problems.The new fuel now heing used is not expected to exhibitL

expertt.! to be insignificant. Thus, the increase of long-lived radiont .lides is
the spent (nel pool will be nr: dual. Note also thtt the increase in the inventroy in
placed at cach rt fuelin;:. That is, only about 100 assembiles nre re-
will be detectable t'ro.3 the pctludic pool water analysis.'lher fore an lucrease in radionuclide concentration

whole bedy and skin dor.c at the cito boundry is not expected to change.Sinec na inciense in the release of long-lived radionuclides is expected,i

I

|
L
l

,c0,
,
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|

!
|
' *

l
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|

{ Question 39
|

f 's Assuming that pool integrity problems resulting from a cask drop will be! e

it resolved prior to cask movenent , provide (1) the number of buadles that| '' could he struck by a cask f:t11 or tip, including effects of any super-
| structurc on the cask: (2) a conr.crvative analysis of fission product
( release from fuel bundles potentially subject to impact assuming that

the most recently off-loades fuel is in the impact; (1) a realistic (best
estimate) radiologient annl * sis of a cask fall or tipi and (4) any techn!-,

cui specifientions proposed on the decay timo required prior to loading
stornge positions within the :one which could be struck by a cask fall or

r tip.

!

Answer

A cask drop accident on or near stored fuct assemblics is not anticipated
since the Oyster Creek spent fuci pool is equipped with a cask drop protec-
tion sy8 ten. (CDPS), as discussed in Amendment 66 to the Oyster Creek FDSAR,,

| Section 5.10.* The ecsk will be moved from the equipment hatch to the CDPS
at the northcast corner of the fuel pool and will not be moved over the

| fuel storage area at any time. Thus, any damage resulting from a cask drop
accident is precluded.

|

| 2

|

!
|
|
|

!

!

|

|
|
l

| * See also Supplement No.1 to Amendment 68

t

i

O.
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;
Question 40 .

,

Discuss the overhead cask handling system from the points of view of (1) yoke
and/or cabic failure, and (2) braking devices, their capacity and effect on,

~

the ability of the hnndling system to withstand possibic sudden decelerations, j
,

induced by rapid braking following a loss of power to the system.
.

|,

4

8 l

Discuss all typical loads that my be carried near or over the spent fuel pool.,

1

Answer 1,

!,

Since the cask will not be moved over the fuel storage area, a yoke and/or3

; cabic failure is not expected to have any effect on stored assemblics. Eitherof these failurcs cruld rer. ult.

in the cask imptcting a wall of the CDPS;
however, the struerurcl integrity of the Itner wou1J not be comprised. The
cask handling syr. tem is discussed more fully in Amene ent 63 to the Oyster
Crcek I:DSAR, Section 5.10 and Supplement No. I to Amendment 68.

During nonnal operation leads ovtc the spent fuel pool will be limited to spent
fuel assemblics, weighing app oximately 700 lbs.

1Infrequent removal of waste , (200 lbs empty, 2250 lbs loaded) and cuttingt
equipment (906 lbs) will occus Analysis shows that there will be no structural
damage to the paol or liner from a dropped waste can (loaded), and procedures

,

restrict motion of this equip:aent to prevent it from being moved near spent fuel. !
I

!4
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| Question 41
*

e
58 Co and

i Table VII-1 does not show activity from crud radionuclides such as
{ 54 Mn. Please show the isotopic analysis of thesc nuclides,
i

|

) Answer
!

Recent isotopic analysis of Cobalt-58 and Manganese-54 are as follows:

isotope activity

CoS8 1 x 10-5 uc/ml
!

54 4.5 x 10-5 uc/miMn

i -

;

$

-

t'
#

j .

| ~ . '
i
I

!
1

!

!
;

i
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|
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|

|
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( * Questien 42
l

Based on the radionuclide concentrations in the spent fueld pool as shown in,. (" Table V11-1, the dose rate above the pool should be 0.5 mrem /hr. Please
identify the sources of radioactivity that provides the dose rates that are:

! greatly in excess of this value as shown in Figure 12. Explain why the LPRM's
; and channel clips, when stored in the fuel pool, provide comparlatively ex-
} cessive dose rates when compared to the stored spent fuel elemento.
i

; Answer

The spent fuel pool is being utilized temporarily as a storage area for some:

j high level radioactive waste. These materials are placed in buckets and hung
j ~ from the sides of the spent fuel pool until ultimate desposition can be made.
; These sources increase the dose rates in the area surveys.

I The LPRM's and channel clips provide comparatively higher dose rates than the
i fuel assemblies due to their higher elevation in the pool. The spent fuel

assemblies are under twenty-three feet of water and the LPRM's and channel,

: clips are under approximately five feet of water,
i

i
s

9

!

i

,

1

i

i
!
i

i

$

}' I
s

i
J

i
!

! *
i .

I

i
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Question 43
.

It would appear, from Figure 12, that tge radiation Icycis at the edge of the;\
,

8Co, " Co). Unless this crud is removed,pool would be due to crud (e.g.
expansion of the spent fuel pool will provide additional crud build-up causing
a further increase in dose rate levcis. P1 case verify that you considered,

i this build-up insofar as operational difficultics are concerned and described
any plans you may have for crud removal and the removal methods that will be
used to reduce radiation Icvels at the sides of the pool to as low as reason-,

ably achievable.;

1

i
b

Answer'

As stated previously, the higher radiation Icvels around the pool can bc
; attributed to the waste material in temporary storage around the sides of the
' pool; however, the probicm of crud build-up has been considered. Provisions

have been made to vacuum cican the spent fuci pool prior to the installation4

of the new fuel storago racks. In the event of high radiation Icycls around
i

the pool, the area will be roped off and procedures initiated to lower these |1cvels. Various procedures, such as vacuum cleaning or removal of waste mate-
rial, will be employed to reduce radiation icvels if necessary.,

|
. Note again that the spent fuci pool inventory increase will be gradual (i.e.
! from periodic refuelings). Crud build-up will manifest itself in increasing |
! radiation Icvcis during the inventory increase should it become a problem.

This gradual increase will allow detection of crud build-up and removal if,

necessary.'

!IT I
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| Question 44
.

more frequent changing of the deminerali:er resin and filter cartridges rePlease provide an estimate of the increase in the annual man-rem burden fro
,

m
sulting from the fuel pool storage expansion.

.

.-

Answer
2

The annual man-rem hurden from changing of resin and filter backwash is not
.

expected to increase due to fact pool expansion.*

tional exposure to personnel. tion is not expceted to increase in frequency and will not result in addiThe filter backwash opera-
-

.

,

4

4
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Question 45

/N Please specify the expected total man-rem to be received by personnel occupying
b the fuci pool area based on all operations in that area including the doses

resulting from 11 and 12 above.

Answer

! No specific expos. arc data for the fuci pool aren operations are available.
Ilowever, since no significant increase in the pool water radionuclide concen-
trations or crud buildup is expected, no increase in the man-rem for the fac1
pool area is expected.

,

|
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Question 46

Picase discuss the radiolonical dose impact that may b
.

; d(~% nuclide that may he in the air above the pool including
'

e caused by any radio-
133 31 and 11

Answer
;

been insignificant. Operating history has shown that radionuclides in th';

!

This is not expected to change with the proposed m difie air above the pool have! catJon of the SFP. 1

!
o -

Since the new fuel is not expected to lenktration is not expected.
.

The operat ing temperature of the spent fuel pool, an increase in the iodine concen--
I

be increased due to the modification, and therefore
not

!n the release of Jodine to the air over the pool is .ti ll
no significant increase'

|expected.

The trit lur. concentration is not a functJon of the nu h
;

!

the pool and therefore, the proposed modificatio ni er of fuel elements in
1

i

concentration in this 11 Nit facility. n will not n1ter the tritiers !
! !
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Exhibit 7 I
'

i ,c
i

(,) Jersey Central Power & Light Company (v.)jy'

% :/
MADISON AVENUE AT PUNCH DOWL ROAD + MOnntSTOWN.N.J.079CO* 201539 G111

. . . . . . . .

.... .. _ ... ..._._ _ oevers Putme umit corpor ten _

l

EATJM-149
Noveraber 30, 1976

1

NFf3% pMr. George Lear, Chief O(c g g76Division of Operating Reactors, Branch #3 g
Office of Nuc1 car Reactor Regulation @Y~~

United States Nuc1 car Regulatory Commission 9Nashingt.11, D. C. 20555

Dear Mr. Lear:

Subject: Oyster Crcok Nuclear Gescrating Station
Docket No. 50-239 -/O3M .

Roquest for Amendment to Provisional Operating
License No. DPR-16 - Revision No. I to

(O
Technien1 Specification Change Roquest

) No. 44 and Addendum No. I to Supplement
'

No.1 to Amendment No. 78 of the
Facility Description and Safety

. . . . .

, Analysis Report... , , ,,
, .

., ,

Pursuant to Title 10, Code of Federal Regulations, Section 50.59,
three signed originals and fif ty-seven copics of Jersey Central Power G Light
Company's request for Amendment to Appendix A of the Oyster Crcok Nuclear
Generating Station's Provisional Operating Licenso No. DPR-16 and Amendment
to the Facility Description and Safety Analysis Report are herein submitted.
This request incorporates Revision No. I to Technical Specification Change
Request No. 44, and Addendum No. 1 to Supplement No. 1, dated August 11, 1976,
of knendment No. 78 of the Pacility Description and Safety Analysis Report
(FDSAR). Amendment No. 78 and Technical Specification Chango Request No. 44*

were submitted to Mr. Stello on March 18, 1976, to incorporate the modifications
and specifications necessary to accommodate the planned increuso in storage
capacity of the spent fuel storage pool of the Oyster Creek Station. ,

.

Supplement No. I to knendstent No. 78 of the FDSAR responded to the
.

questions in your letter of June 24, 1976. Subsequent to this submittal ,

several discussions ucre held betwoon my staff and yours in which additional !
questions were raised about the planned spent fuct pool modification. The |
attached Addendum No. 1 to Supplement No. 1 and Revision No. I to Technical

i
| Specif.ication No. 44 respond to those questions. All of the questions of your

|| staff and your June 241ctter have hcon answered except thoso requiring analysis
t i

12204
'

i
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'

:

. .

,

| Mr. George Lear -2-
1

i

|
of the spent fuel pool structure (i.e. questions 5, 7 and 10 of your June
24 letter). That is, all questions about the planned increased capacity i

'

racks have been answered. Your staff has indicated that acceptable re-
<

sponses to these questions will permit the issuance of a license to install
and utilize the racks but not increase the current capacity of the pool.,

: ' This will facilitate the rack installation, which is scheduled to begin in
early January, 1977, so that the schedule for the Spring, 1977, refueling;

It is understood: outage (to begin in April,1977) will not be jeopardized.
that.until the pool structural questions are resolved, no more than 840;

| Itspent fuel assemblics, the current- limit, will be placed in the pool.
-is anticipated that the pool structural questions will be resolved and sub-
mitted to you in early January, 1977.,

'

;

The attached proposed Technical Specification Change has beenI

reviewed and approved by the Plant Operations Review Committee and the
:

General Office Review Board.i
: Very truly yours,i

UNf. U
Ivan R. Fin rock, Jr.

Vice President ,

" ,

*

l

j Attachment
i

t
'
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f |
* '

O Jersey Centr i P wer & Light Company

I MADISON AVCNUE AT PUNCH BOWL F10AO'MORRISTOWN.N.J.079GO* 201539 6111
* . . . .

]' e w.eus..i.n ce,p .a...- c.e si.

Novemhcr 10, 1976

i

1

'

i

:
*

The llonorable Edward J. Scanlon
j Nayor of 1.acey Township

P. O.' Box 475'

Forked River, New Jersey 08731
,

Dear Mayor Scanlon:

| Enclosed is one copy of Revision No. I to Technical Specification
Change Request No. 44 and one copy of Addendum No. I to Supplement No. I to

.

Amendment No. 78 to the Facility Description and Safety Analysis Report for
the Oyster Crcok Nuclear Generating Station. These were filed with the
United States Nuclear Regulatory Commission on November 30, 1976.

Very truly yours,

.[tfjf ' dd
Ivan R. Fi foe , Jr.
Vice Presient

cp

Enclosures

.
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1

.If.ItSliY CEN11 tat. 00hliR f.1.lfJIT Cat!PANY

! OY81LR CRiihK NtiCl. EAR CENIA\ TING STA110N

!
i

'

! l'rovisional Operating i

; l.let nse Noc. Ill'k- 16 j

: Request for Ar.endment
!

! Incility Descrilit ion and S5Tety Analysir. Heport
|

Addendwa No. I
j to Supplement No. I
! to Anendment No. 78
4

and
i

Revision No. I to
! Technical Speeification

Chant.e Request No. 44i

j pockct No. 50-219

.

Applicent submits, by this P.evision No. I to Technical Speelficationi,

|
Change Requ;st No. 14 to the Oyster Creek Nuclear Generating Station Technical
Specifications, and by this A:ldendum No. I to Supplement No.1 to Amendment No.

4

i 78 to the Oyster Creek Nuclear Generating; Station's Facility Description and
Safety Analysis Report responses to questions from the Nuclear Regulatory

| Commission on the proposed spent fuel storage pool modification.
.

JERSEY CENTRAL. POWER 4 LIGHT COMPANY.

YEy 'h}Y i .' ::
Ivan R. Anfrock, Jr. i

Vice 9 resident '

,

I
! STATE OF NEW JERSEY )

COUhIY OF NORRIS ),

s

1 Sworn and subscribed to before me this. *. e..' day of '/ '.( n.- . d.e. 1976.
.

*
;

i
,

) 4. . . r. '
*

~ , . . .. .
.

Notary Public*

1

l'! i . L. * i * . -

f'Oi.'.'./ . "?, ;! ,,,, .. 33-. I4 W.*:.i.. ..L.; ,a f,. ,j. 3);g

.
.

! ,
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l
i
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( UNITI'.D S1 All. i 0F #!! Rin.A

NtsCI.l:AR kirtJi AlcRY Co.v.:1SS10N

|
|

IN 11111 St\1TER OF )
) DOClit.T NO. 50 219

JERSEY Cl3 TRAL P0hl:R f. I.lGIIT C0':PANY )

CERTll'lyAll: OLS,11YI,Cl!

Wis is to certify that a copy or llevision No. I to Technical
Specification Clunge kcquest No. 4I and a copy of Addendien No. I to
Supplement No. I to Anendisent No. 75 to tlic l'acility 1+scription and
Safety Analysis Report for the Oyster Creek Micicar Ctnerating Station,
dated Noveeber 34 1976, and file,I with ths tinited States Nuclear Regulatory
Coenission on Nove..ber 34 1976, liis this 30thday of NovemScr.1976, been
served on the stayor of Lacey Townsliip, Ocean County, New Jersey, by deposit

! In the United States mail, addressed as follows:

We lionorable lidward J. Scanlon
Mayor of 1.acey Township
P. O. Box 475
Forked River, New Jersey 08731

JERSEY CENTRAL P0hlR 4 LIQlT CO*IPANY

By b !i}| 2)* ;2' /
Ivan R. Unfrock, Jr.

Vicefresident
.

Dates: November 30, 1976
i
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! JI.HSI Y t:l'NIR\l.1%I R r, I.l!.li1 CO'.!!'A*;Y.

OYSil:lt t.1:1.1: : Nitell.AR t.I Ni l.ATING 'iT.Yi l0N
'

I (docket No. !.0 21P)
I.

Pit 9VISl0NAl. Orl'llAllNG l.lt.fiNSli SO. IIPR.16.

1

.

! Applicant heret y requests the Coe.nla.r.lon to change Appendix A to the above-
; capt loned license :5 follows:

l. Section to be Chanyt,d,,

Seetnon 5.3.14
i

j 2. 1:yt,ent of r,hanfn
i
i To spec i r,* t he na s i r.u'1 1, o f t he spent fuel storage facility.
I- to specify the r.uir.un loading of t;-23~. for fuel to t.c stoned in
| the spent fuel pool, to limit the weight of objects that can be

teved c.ver stored fuel in the spent fuel .storar.e pool, and to limit,

j the elevat ion of the . spent fuel shipping cask above the top plate
: of the cast drop protection system.
;

3. f.h.=n.rnle.'tue.5 t ed
,

4

Replace P. ige 5.31 with the at tached Page 5.3-1.

!

! 4. liiscussien
!

j Amendment No. 78, dnted Starch 18, lil?6 of the Oyster Creek Nuclear -
i I Cencrat Ing Statien's rac811ty feescription and Safety Analysis
; Report (rl'SAr.) describes the wdification cf the spent fuel storanc
! pool to expand its capacity by replacing existing storage racks with

compacted storage racks.'

i

Supplement No. I to Amendment No. 78, dated August 11, 1976, responded'

to questions from the NRC on Amendment No. 78. Since the submittal1

of Supplenent No.1. discussion with the NRC Staff J,

| derived these propcsed specifications. 1 hey have their bases |
in the analysis of the proposed spent fuel pool modification and l

>

; in the analysis of the i;ask drop protection system.
i
' The changes and additions to the current Section 5.3 are denoted

by a lane in the right margin. Note that Specification 5.3.1.84

| was suhnitt ed with Amen dment No. 78, but "l: err" was specified
rather than " Ego". This change provides consistency wish the IVSAR.

,

;-
I Attached proposed Speelfications 5.3.1 C, D. and F. are added.

As noted above they limit the ll.235 loading to ensure a safe4

margin from criticality, and limit the weight of objects moved,
over s'ored fuel and t!.e elevating of the cask above the cask

.

| drop protection system.
:

i

i O
.

i a

'

i

2
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5.3 1
.

:

5.3 AUXILIAltY I:QllllSflNT
;

5.3.1 Fuel Storage

! A. Normal storage for unirradiated fuel assemh11cs is in critically-
! safe new fuel storage racks in the reactor building storage vault;
i otherwise, fuel s. hall bc . tored in :.rrays which have a Keff
i less than 0.95 under optli.com conditions of moderation or in

NRC-approved shipping containers.

F. The spent fuel shall be stored in the spent fuct storage facility
which shall be designed to maintain fuel in a geometry providing ,

| a Koo less than or equal to 0.95. I

i
'

| C. The maxir.um U-235 loading in grams of U-235 per axial centimeter ;

j of fuel shall not exceed 15.6 gas U-23S/cm. !

| i

n. Loads greater than the weight of one fuel assembly shn11 not be moved .

over stored irr.Jiated fuel in the spent fuci stoenge facility.

IC ne spent fuct shipping cask shall not be lifted more than 6 inches '

above the top plate of the cask drop protection rystem. Vertical I

, limit switches shall be operable to assure the 6 inch vertical limit I ;

! is met when the cask is above the top plate. |
| 1

-BASIS

l'- The specification of X,, 50.95 and the maximum U-235 loading of <15.6 gm |U-235/cm per axial centimeter for fuel in the spent fuel storage faeliity
| assures an nopic nargin from criticality. Conservative assumptions and allow-
| ance for tolerances, vold effects, calculational uncertainties, pool temperature '

effects, etc. have been considered in the derive. tion of these limits (1,2). .

Note that the 15.4 gm U-235/cm is equivalent to a 3 w/o enrichment.(7)

He 15.6 ga U-235/cm is the limit of U-235 at any plane throuch the
assembly perpendiculer to the length of the assembly. It is to assure that

,

| possible non-uniform enrichments along the length of fuct rods cannot lead
to a critical condition.

'

He effects of a dropped fuct bundic onto stored fuct in the spent fuel |storage facility has been analyzed. This analysis shows that the fuel bundle ; ;
drop would not cause doses resulting from ruptured fuel pins that exceed j

'

10 CTR 100 limits (3,4,5) and that dropped waste cans will not damage the-

pool liner.
.

'

%e elevation limitation of the spent fuel shipping cask to no more
than 6 inches above the top plate of the cask drop protection system prevents
loss of the pool integrity resulting from postuinted drop accidents. An
analysis of the effects of a 100 ton cask drop from 6 inches has been done
(6) which showed that the pool structuro is capable of sustaining the loads
imposed during such a drop. Limit switches on the crane restrict the
elevation of the cask to <6 inches when it is above the top plate.

,

!O '

!
t

r
i

- - . - - - . - - - -- - . - - -
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|
5.3-2

i

Re fe r.ence s.
|

. -- -

.

ipg 1. Amendment No. 78 to the l~ncility Description and Safety lysis Report
V (Section 3)

2. Supplement No. I to Amendment No. 78 to the facility Dc- lon and
Safety Analysis Report (Quest lons 14-20, 24, 25)

f 3. Amendrent No. 78 to the FliSAR (Section 7)*

4. Supplement No. I to Amendment No. 78 of the FDSAR (Ques: . 12)

n 40)S. Supplement No. I to Amendment No. 78 of the FDSAR (Quest

6. Supplement No. I to Amendment No. 68 of the TDSAR

7. Supplement No. I to Amendment No. 78 of the FDS\R (Question 18).
|

.

!

O
!

!-

.

.

|
!

.

|

|O
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Add the following pages to supplement No. I to Amendmnt No* 78
of the FPSAR necording to the pore number.
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,

; Oll!'UT10!:2 -

Provide details of the welding procedures used to fabricato
i

'

cach fuel box and the der-ils and procedures used to fasten the
boxes together in order to build up the honey-colab array.

i
1

ANSWrit t
,

A typical 28 cell rack aar.cmbly is fabricated in the following
: manner:

Individual fuel and water boxes oro formed by assembling two
channel sections by wold joining with two continuous longitudinal,

i fusjori wolds.
Thirteen of the boxes (7 fuel /6 water) aro weldedI

to form the first row of the asser:.b.ly. The boxes are joined ono'

at a tJme with a scrics of T'G stitch woldn 2" lon
. common side, on each of the two sides of the row. g, five porEach and of a1 box is then joined to the adjacent box with three 1" fusion stitch ,

woldo. The same procedure is followed to form the second row.4

'

After the second row is ansembled, it is positioned on top of the
first row and joined to its neighbors with three 1" fusion stitch; wolds. Additionni row-to-row joining is achioved by TIG-arc spot
welding at three intermediate levoln along the length of tha:

i boxos. 1:xposed longitudinal joints between end or rows are wolded-; with 2" TIG stitch weldr. In the some pattern as the longitudinal; hidden joints. In all analyses the TIG-arc spot weld strength was
conservatively nodoled as a fusion plug weld (See figure 1-5 for,

weld locations).,

()i
.

I !

i !

!
;

a

:

!

.

:

4

i
!
t

!
a

i

i

i

j
'

j * Addendum 1 to supplement 1 to Amendment 78 November, 1976
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,

i

; QllESTION:

Clarify how the racks are joined mechanically in minimum groupnof eight. Piqure 3 is not clear on thin matter. In order to clarifythe restraint.provided, provide a sketch of one group of 12-73 element
racks illustrated in riguro 14. Show the Jocation of all the tio
bars and the relationship of this group of rackn with adjacent groupu.

! Provide the minimum clearar.co to the fuel pool walls.
ANSWER

,

The mechanical joining of racks is accomplished by the uno of
! bolts and tic bars that factcn to lugs that are nounted at the tep
1 of cach rack. These joints are shown in sket.chen Piquite 1. t . Theminioun cicarance bor. ween rachs and the pool un1) ja 11.3". l' inure )depiclo typically how a group of ruela are joined together. 'lokevcr,.G-

n
disettcoed in the addendum to Oucotion 9, c miniraum grouping of 12x2 will be;

used in lieu of the 4x2 araay initially stated.
I

:

!
!
t

: l

i

: i
i
1

*

1 1.
'!

,

*
|

I

i

f. f.'
*

.

i

| .. .

t

.

b

i

.

|

|

i

j * Addendum 1 to supplement 1 to Amendment 78 November, 1976.
{
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.

I<

L QUESTIO,N1
'

| The' discussion presented indicates that thu E/W and N/S seismic ,I
~

! events were considered independently. It in the staff's position-
,

! that all threc directions of_carthquake motion be considered and com-

L -bined in accordance with Regulatory Guide 1.92. ! ;

! ANSWCR
'

. ;

The method used for repreconting and combining j_,

.' directional _scismic responues is adequate since it can be shown that|

peak values of stress are in all cases identical to those obtained ;

following the procedurcs recommended in Regulatory Guide 1.92. i
,

! ,

Thiu met iod determines the 03 roction by systematic scarch or by 1 1;

| variational techniques, which yicids'the maximum offect or stress j
that would be calculated by combining the stress produced by seismic'

inputs in three 'autually. orthogonal directions, calculated independently,
by the method of Square Root of the Sum of the Squares (SRSS).-

i

i

. . The supporting analvris is presented in t,wo parts. In part one, it is
shoun that the stress on an alcment.~ in a structural cross-section c'.uo to -

~ a vector force applied at a point on that structure may be represented '

| as 'a scalar (dot) product of the force vector dependent on the section
properties and the spatial relationship of section and point of load
application. )

In part two it is'shown that the maximum value of this scatar

O product is identical to the stress calculated by SRSS of the three
principal orthogonal values of the force vector.

i
,

|
l
1

|*
.

.

i

!

* Addendum 1 to Supplomont 1 to Amendment 78 Novembor, 1976.
,
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. ,

I' The stress condition at pt. A on the cror;n sect:an .

|may be represented as a, normal strecs due t.o a j
*

force component in t.hc M8 d i r e c t.i o n , b e n d i n g .n.a - Imonts about the 9' and 7' axes and a ::h.. ar st ronc
I C3 due to shear force components in t he 'I" and $ 8

*
,

V directions and torsion about t.hc 2 8 axin. For
.

4,cxample:

o normal = A }f.,Q s + C,3x i. x p,g, , cay,r'x F.?' !1 .

I 'I YY |.

XX
i l

-

yg-rx. g, . |
. .

CpC C
i y.a' + g n y "T A,+ 3 z,...sx e j 1

y ,q g g, 3 ,
t

with'C's, A's, I's appropriately chosen section
,

constants. From vector laws:
| (sT x U) . c = 6. (6 x b) and

T.(6 x T) = a . (b x ~6)d (a x Y) .

= ,

|^ then .

f x Y.$' = I. (I' x T) .
. .

le x 7.j = r . (f i x r)o
Y x Y.7,8 T . (). ' x /)*

u

Then normal and chcar stress may be reprc sent ed in
the following form: ,

i-

.N ' + C y g , . .g ) , cay gi x.g)A gp+e - ..

IX lyY *onormal a r ,' A X ...
,

,
-

e. IDX t. 4 FF.Y. fi + 9A11(0, x c')-

_ 3x Asy IpAN T r=
. _

l * Addendum 1 to Supplement 1 to Amendment 70 !!ovember, 19'/G .'. - ;
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..

The vectoris on the iiyht ! .ised .r. i d. ,

independent of t by it.i9ni t u.le or di: en of F.
,

de f .i ne o no rma l = Y lin '~

Y.Y s7 a 3

,'/' inay be represcated in the 'i,The vectors L'3
' 'A

'f, 9 nystem bz.i.the orthogona) t r a n s f orm.s ti on (; } '.
Irom T',-9',.S.

A 4 o):.A= [ 4 } h. 8Au c3gt n3y) 4 n33gt
i

I .. a e a
Y [q-)T = TAX) 4 T zh'

T y) 4 AA= AA
.

.
.

pAltT 2
.

Let $, 7, T be the tinit vectorn in the li rectic:.:;*

! in which the principal orthogonal noir.::ic direc-
cions are r.pecified and l o t. Py, ry, rn 1.e t h <;
speci ficd bounding values of t. hat. r e r.pon c e . *; l ..: n

,

according t o R.G. 3.92 t.hc peak norinal ntrons m l)
! be calculated as

|
|

/(E >;r ) AY Y)opeah * (E ( U *JIZ)I 1a A X A.

|

| and the shear stress will bc |
|

.

|

Tpeak = [(T3x g)2 Ay y}2 Az z)2p 4 (7r 4 (7 y
,g ,

consider the generalized alternative snethod us<;d |
for the calculation of peak stresses for the l

i spent fuel st.orage rocks - nas::cly pc:rmit f t.o i
.

|
act in any direction with a magnitudo bounded by

| an bilipsoid defined by principal radii Fx, ry,
Fz,. and locate the peak value ,

!

(/.f) max.
' *omax = A

Y=f T+fy7+f i*

x z ,

To find the stationary value of F M'A, act:

d ( f. E'A) =0
t

f (df) fA + Y- (d!! ) 0=
A,,

Since Y is invariant, di A= 0 andA

(dY) * EA= 0 =EAX df * U y df + Egg dfAx y g,

'

(df) = 7 df + 3df + Tdf'

x. y z
t.

\ 2-4
i

. =e... *
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k

For the raac.ini toile of Y l ..un 1. .il 1 y : 1. . . i . ) j : , . . . : .:
e , r , l' .; ,whouc pri nici gia.1 n..id i i .o e x y

,

2 2f,2 f f

" . y + .. y.y. + P z3a 1-. 2

Fx Fy
, ,

- .. -

...df... 4 is 02 f.
2f df'*-.X E.+.2f.df,. L . _.i. 4i

2 2 y2' y y
x y z

<

So)ve for df z:
2

df = .P2- f (df ) f (df )~
-

yx.__ g:, + _ y__,,2 _.

.
2 F Pf a x y

! _
, ,

Substitute into (rif) F?3= 0
2

I f y
y fz x

- E .g .. ?. ,,. y d ( ,, O.df
.

Exf x+EAYdfy - Egg mjd x 3; 3 '

Tx fz F.,. - fz
*

!

! F .. ' f''Y~ II
E A y ' 0'dIz x i*

I. AY ~ E%*~.,"Fy**i a )
dI +l.EAX ~ EAZ 2 X

4

i Ex fz.
'

For arbitrary dfx, df.
b

/ 2 I_

E Et 2 f f' F gg x ,

Ex-Egz . = 0; x " k^""
; y ;:

y Iz'3 3 '*.

Fx
,

\Y '' fF,2 fy fy" z-= 0;Ey-Eg3 g es2 z
F fzy,

.

.

Solve cilipse equation for f 2
. _ . . _ . . . . _ _ _ _ . . _ _ _ . ..

2 2.
*

f 2 *-y fFfz"f 2 x y-

Fx Iy
.

*
2

E_A Z [ z _._. . . .. ._. . _ .. .. . .
. . . . . .

2 2fz" 2 2+E F
. . . . .

2
2+EAZ 'P

*

AX Fx 3y yE z

Then t.hc stationary (manimam) stress occurs for
the f f fz thus calculated.x, y,

[ The value of that stress, then, is\]/ 2-3
Iomax - = E3y,fx max + En f. .3x + EAZ z ireixs

-- .
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, fp*. 2p 2

g yag.

2 2
4 g p 2+3 p *

bX x AY y 'A Z z |
.

'

.

. .. . . . . . . .

/ .. 2 .2 2 2 2 2

E.Z P .4X AY /),ganax = / l;A A. P + E t
n
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is identica) to that c.ilculated !.y the :ulos of 1

!}tc.gul atc.ry Guide 1.92 on pu.;c 7.3.,,.
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|
4

.

'

QUI:STION

The response addrensed the ef fects of a dropped fuel ne scrrbly.
The intent of the quection was to request information on the nffect
of the impact of the instal]cd fuel asseublics with the rnch during i

a seismic event. Discue how thin effect was analyzed and the mag- {
nitude of the loads consic:ered. This impact may not only have a '

local effect, but may also have a cumulutivo effect on the overall !
rock dusign. |

|
ANSWER:

The most realistic model of overall fuel / box interaction is the '

conc 3deration of fuel mass attached to the box structurc. )
i |

1 1

The basis for this assumption is cs follows: f
;

a. 1:Jdrodynamic coupling bctwoon fuel and box is very closo. j l
The hydrodynamic mass of the fuel was calculated to be ;

'on the order of 20 times the mass of the water disp]accd
by the fuel. |

1

b. Becauce the parameters which govern non-linear aspects |

*

of the fuel / box interaction (such as clearanccc, straight-
noss, local flex.ibilitics) are distributed statistically
throughout the rack assembly, behaviour of all fuel ;

O assemblies in concert is not sufficiently probable to ,

warrant its inclusion in a model for analysis of the design 4

condition. 1

!
A non-linear analytical model was constructed, however, for i

two purposes. The first, to prove the validity of the assumption }
in (a.) above, i.e. that the hydrodynamically coupled model behaved i
similarly to the model which assumed firm attachecnt of fuel to' box. . . ,

The second, to provide an upper bound estimate of impact loadings
that would result if all fuel did behave as a single mass, and that

; the box assembly could withstand such loadings without failure.
l
l This model was run using the IBM 360-67 digital computer at i

Carnegie Mellon University. The resulting loads proved the validity ]
of the design assumptions.t

|
...

Peak base shear calculated by k (x -x wax. is about
38,750 lbs. which occurs immediately followind) fuel impact.1 This .

'

load may be represented as slightly loss than 1.29 g lateral, or
approximately 4.14 times the design loadings. This is an upper !

bound estimate of impact loading if all fuel behaved as a cingle j

mass. The limiting stress intensity within the rack assembly
occurs at the veo and fusion wolds naar the rack base and magnitudes
for these stress intensitics arca (for SSE conditions);

! d

! <

O * Addendum 1 to supplement 1 to Amendment 78 November, 1976
1
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.

a

S = 27 max.
4

4 \s ' b._, = 6224 pai1

Sfusion " 2098 E81
,

!!y incrcusing theno loado 4.14 times,'

vee-impact " '760 Psi iS

4548 poisfusion-impact a

Allowab)o wcld stress intonnity limita nre exceeded in the vee welds,
but average fusion weld stress intensity does not exceed design
a13owabic (S i). The minimum ultimate intennity in
'37,500 poi. max = 17,100 pst oto that the stress intensity of the veo wolds is 1csc

1

,

than this ultimate value. It is, therefore, concluded that even in
the unlikely event that all fuc3 acts as a singic mass, cumulative.

fuel impact loads will result in local yielding without loss of
structural integrity.

1

: 1
i

/-

i
.

.

e

0

,
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i

!
'

#

QUESTTON:
! t

'

The response to Question 3 luplios that normal code stress
limits were used as acceptance critoria for all postualted load
conditions. Clarify if this indeed du the acceptance criteria

| for your design.

!

ANSWMR,

i

It was our intention that the normal code stress limits (ex-
! pressed as percentages of yicM strens) be used as acceptanco

criteria all throughout the stress analysis of the rack for all,

! pontulated load conditionc.
;

f The fuel racks and supporting structures were designed for the
extreme environmental conditions occurring simultaneously with,

abnormal conditions, i.e., fully-loaded spent fuel racks (just
; after a full-corc dischargo) inmersed in 200 F water undergoing a0

;

safe chutdown carthquake. The material yield stress, modulus of
|

t

'

elont$ city, and wc)d allcwable stress were taken from the references
iat 2000r, not room temperature. 1?y derating the allowabic values !

in thin manner, an intentional safety factor was introduccd into
|all calculations, regardless of actual service tem,perature up to4

| 200 F.C
4

: O
i
:

,

i

4

i

;

i -

:
1

*

!
.

:
2

|

,

!

'

t ,

';

\,

* Addendum 1 to Supplement 1 to Amendmont 78, Nov"mbor, 1976'
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QUT.STION:4

|The response to Question 3 references Section VIII of the ASME}([ D & PV Code, Tabic II-1 references Section IX, the AISC Specification
Clarify where ouch of the codes is used in the design.

| and hWS Dl-1.
!

\
EUN'?.L

The design of the new spent fuel racks was performed to the follow-4

{ ing procedures
4

The 1974 ASME Doller and Pressuro Code, Section VIII, Division:

I
'1, was consulted for good practice concerning the welds used toPart UW covers the designj fanton the fuel and water boxes together.

i
of wolded pressuro venscist specifically paragraph UW-15 details thoi

method of wold design and calculation. Since this section was tho
~ it was selected numost conservative with respect to the rent of UW,;

the design critoria 1 all 3/32" welds having to do with the .090"[
box wells.* The TIG air fusion spot weld was considered as a fillot ,

~

|
wold within a hole, and its design would be included in this scetion.i

The design allowabin volues were checked againct tensi3c and bend
testa of the actual wcld specimens and found to be conscrvative by a
factor of sufoty of cix or grcator. All wolders and wold proceduren ij

|
woro qualified by the applicable parts of ASME Section IX of thoi

;
The rest of the rack structure was treated as pressurej

B & PV Code.vessel supports, the design of which was governed in Section VIII,{'
These paragrapha referred to non-mandatory |;

pozagraphc UG-54 and UG-22.
ap;.cndices D and G and to the conformance of the design to goodi

{ (/'T ctructural practice. Appendix G suggested the AISC specifications
j J Since Section VIII was vague con-but did not rcquire the use of them.

corning the exact c.11owables for structural design, the AISC specifi-
i

|

cationu were used rince every part of the rack structure (with the!

j exception of the S/32" fillet wcld) was considered an a structural iAll other welds were designed to the AISC Mhnoale. Part 5 I

The minimum we}dpart.i " Specifications and Codos," section 1.17 Welds.i size covered by the AISC.was a 1/8" (TTlet.
~

i

The weld allowable values wore taken from the appropriato tabic
.

The AISC structural allowables| in Section VIII for the 3/3;" welds.
are based on the yield stress of the material which is Type 304j

Both formulas and tabled values are presentad ini
stainless steel.j * AISC, Part 5 Appendix As however, the yield stress of the rack

-

was the goverr.mont publication TID-26666 Nuclear; material properties)
j Systems Materials Handbook, by Hanford Eng'ineering Development Labora-

tory, Hanford, Washington.,

'

.

O
* Addendum 1 to Supplement 1 to Amenament 78 Novesber,1976
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QUESTION: , ,

I The response to Question 8 does not clarify the reference to )p
Q floor response spectra in Item (b) at the bottom of page 4.0-3.

1

<

. <ANSh'ER:
1

'

The floor responco spectra were not availabic from the original | !

seismic analysin, so an alternato method of determining a connerva- I

tive g-factor for analyzing the new spent funi racks for ccimnic ,. |

cxcitation was developed. A dynnnic mode) was developed for four 1 |'

modules bolted together at the top for vibration in the nortlaorJy | |
: This rack model was then coupled to a beam model of the ?

direction.reactor buildina based on cross-nection proporties and natural fre- !

quencles from ti. original sej amic analynia. The acceleration at i

the center-of-gravity of the rac!. was determi.ned by a moCel ctulysin |

3 computer progran and the carthqunke acceletalion ;

|. using the ANSYS
' responso spgetrum for the damoing values recommended in the Oynter f|Croek FDSAR . The now spent fuc3 racks for Oyster Crcok are ensembled |'

from 20 and 32 cell modules. , T.%ne moduleu are antenibled in vcrio.to ! I

j' configurations by bolting thca topcther at the top o; the modu.1c. A 41:2 i

rack for 224 assenblics in shown schematically in PJgure 1-G. The j'

i
; made of vibration with the lowent frequency is in the !!-S direction i

' with the two halves in phanc. Therefore, only feur taodulen connected |

together at the top need be model]cd to account for the lowert frc~ |
!quency mode of vibration which is in the U .9 direction.

Each 28 cell module is modelled as a uniform cantJ 3ever beam. The
modulo density includes the weight of the stainloch stcol in the rock ,'

j tha fuel assemblics, and the entrained water. The material proportirs ;
'

are those for 304 stainicss steel at 200*F.
,

The 2-D elastic beam c3cmont, STIF3, of ANSYS accounts for both
shear and bending deflections of the module. The height of the module
was divided into four oven sections, and the mass of cach scetion wcs
lumped.at each end. Hence, each module has five mass pointo, or
twenty mass points for the four modules for a total weight of 137,580
lbs> -

|
To form a 4 x 1 rack, the modules were tied together at the top by.

j rigid beams. The frequency of the first node of a 4 x 1 rack was
; 14.0 Hz. This value wan considered unacceptable. See addendum to ;

'Question 9 for the derivation and frecuency of a 32 v 2 rack e.rnc Wec.

ANSYS - Engineering Analysis System, U urs Manual, Swanson Analysis1

Systems, Inc., Eli.-oeth, Pa.
Oyster Creek Me" lear power Plant Unit No. 1 - Facility Description2

and Safety Anal;als Nport". Figure V-3-3 and Table V-3-1.

* Addendum 1 to "*2pplement 1 to Anondment 71. November,1976.
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A cantilover boom model.of the reactor building was developed
! from cross-sectional proporties given b'.' the original seismic

analysis. This analysis tabulated the cross-sectional areas, momentsA Young's Modulus of
| (~)- ofinertiaandycightsforvariousclovations.wan used to raatch the first three natural frequencies).2 x 106 lb/in

of the original analv .is. A corporison of the natural frequencies is:

shown belour
f f f

1 2 3

Original 1odel - 1965 3.71 Hz 6.17 !!z 18. 7 11x

JCP&L Model - 1976 3.7 3 ilz 6.24 !!z 17.4 Ilz
s

To perform a response spectrum analycin, the 4 z 1 fuel rack model
(sco Figure 8-1). Noden 1,s'an coupled to the reactor building model

31 and 95 all have the same displuccmonts, i.e. , t.he bottom of31, 21,
; thu spent feel pool and the bottom of the fuel racks experience the
. f...ma vibrai f on .
,

j Figuro V-3-1 of the Oyster crook PDSAP. is the carthquake accelern-
tion responne spectrom for 0.119 ground motion (OBE) for variouc

|
vrlues of tierpi n g . The acccierations woro doubled to obtain rot.ponno,

s).ect ra for 0.22g ground motion (SSE) .:

Tablo Y-3-1 of f c.ction 0, r,tructural anel Shiolding De.-ign of the
] Ofstor Cn ch 3'DSAR, ef vas the rccomrended danping factors for varioun

,

i 2% for 1 alted and rivoted structuren, and 109. |
'

types of ntructurcs.: Ynlues for 2% were used in the neighborhoodfor reinfo. ecd concrctc.'

of the rr.cl. resonance, i.e., 10-1611z, and values for lot were used,

for the reactor building reconanens.4'

!( The accoloration response for the conter-of-gravity of the racks
was obtained by adding the model responses for the first ten modes by
the cquaro root of the sum of the sauares (SRSS) method . This result

was combined with the accc) oration for the rocking modo from the or-4

2

iginal scicuic ana3ynis (0.1318g) by the SRSS to give a total accolor-
ation at the C.G. of the rack as 0.300g.

.

I
1 1
; |

!

i
'

1

)

'

,

1; .

;

h

I

* Addendum 1 to supplement 1 to Amendment 78 November, 1976.
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OUESTIOM:
.

Clarify if the frequencies calculated in response .to Question 9
_.("T

included the added mass due to submergence in water. Quantify the

mass which was'used. Furthermore, clarify what a "4 x 2 rack
structure" is and why it was chosen for analysis.

p,NSWER:

The frequency nnalysis included the mass of an external water
.onvelopo of appropriato thickncas as well as the additional mass
due to water trapped incide the fuel and water boxes. The averago
percentages of the constituents of t.ho total rack structuro mans
were: 13 porcent ntcol dcadweight, 62 percent fuel assembly dead-
veight, and 25 perecnt for all trapped water and submergence offcets.

During the preliminary design calculations, it was discovered
thnt a single 28 cell rack, fastened to its base and including all
fuel assemblies and water of fects, had a first' mode vibrhtion f ro-

|
l quency of appro.Minatoly cigh.t. Hertz. This frequency was judgc.d au

be.ing unacceptably low. Furt.hcr analysis showed that the first n' ode
fregtc. :y of vibration could be increased by mechanically inter-
connt.c.ing scvoral racks toqether. Sufficient cases wcro analyved
until a "4 x 2 rack structure" configuration provided an ecccpteb3e.

j

|
first mode frequency.. Thin was based on racks being tied togethet

|
at two cicvations.

Due to potential installation problems it was later decided thet
the racks be tied together at the top only. Subsequently, a "12 x 2

. f-s

'( ) rack structure" was adopted to obtain a more acceptable first mode
frequency. Its configuration is shown in rigure 9-1.

The results of analysis show that a "12 x 2 rack structure" han
a frequency of 43.9 Hz for_the N-S direction.

The substitution of a 32 fuel assembly (32 FA) rack for any or
every 28 FA rack does not sionificantly change the first mode fro-*

quency.of the "12 x 2 structuxe". This configuration is designed to
stand along without any other- lateral supports and meet the scismic
criteria. To inLure acceptable rack frequency, a minimum 24 (1?x2)
racks will be joined together in the Oyster Creek spent fuel pool.

.

|
*

!

! * Addendum 1 to F 2pplement 1 to Amendment 78 November,1976.
.
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Questlon: ,

Propono Technical Specifications to limit the ensk vertical movement above '

Also i

the top plate of the Cask Drop. Protection System to 6 inches or less. ! r

propose Technical-Specifientions to limit the weig1.t of. loads moved over l

stored fuo) in the spent fuci pool. \.

!

Ansiter:

'the vertien1. movement of the ensk on the refueling floor is limited to f,6It is limited toinches above the refueling floor by procedurel control. |

t'.6 inches above the top plate of the ensk drop protectfion system by verti- I

Rail stops limit cask movement in the North, South.cal limit switches. These limitations ato discussed'in Suppicment No. Iand ih t direction.
to Amendment GS of the FDSAR.

:. p reposed Technient Specifiention change to lisait the cask vertient
moveatent to ;16 inches above the top plate of Cark Ilrop Protection System
is submitted with this Addendum !!o. I to Suppler.acnt No. I to Amendment
No. 78.

Also included in this Addendun is a proposed Technical Specification Change
j
t

to lic.it the maximum wcight of loads moved over the stored fuel lu the spent
-fuel pool of a fuel assembly.

,

.

.
.

4

|
'

|

;-

|*

I

Addendum No. 1 to
| Supplanent 1 to Amendment 78
j ("' November 1976
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Question:

tihen will the temisorarily stored waste materials in the spent fuel pool be
'

renoved ?

Answer:

A waste renavn1 project is currc;ntly underway to remove materials such r s the ;

channel clips, LPPSPs, et c. It is anticipated that these materials will bo i

removed from the spent fuel pool prior to rock installation. This cleanup j
will be continued as the pool creas are cleaned of crud, if needed, beforo ;

rack installation. i
.

| |
1
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i
i
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I

I
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!

Question:
'

Provide tho best estirr. ate of the exposure due to spent fuel pool activitics.
|

Answer: |

listimates of the exposure for typical work around the spent fuel pool area on
the refueling floor are 8 man-dnyn/ week with 30 mrom/ day / man for a total of ~
12.5 rem / year. This typleal exliosure is based on past experiences and includes
routine operations but does not include spent fuel rack replacement. As noted ,

|before, the pool oren will be cleaned before rack installation, and crud bulld-
,
' up will be cleoned in this operation.

|-
If divers are neede.! for the inr.tallat.lon of the racks, a maxinum dose of

|
15 man-rem is expceted for the divers during the installation. No diver will
excced the requircunts of 1M:Fil20 during the operat jon.

. .

I

t

i
,

|
,

!

'
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'a

Question'47:

llow nuch s.tinless steel will be used in the rack fabrication' :

i
: Answer: -

;
4

; Approximately 300,000 lb of sininless . steel will be ureJ in the con-
.

4 stru:: tion of ol = rneks whj eh ull! hr..c .storar.e c.ip.telty for 18till fuel
i assemblies.
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D<hibit 8

:

!

! / T
: ' u.s. neumat w commuu

National Teducallsfonnstise Service
-

NUREG-0123-REV-2
!

!

;
4

i

|

! Standard Technical Spacifications for
s

!
General Electric Boiling Water Reactors,

,

! Revision of August 1979
!
!

! (U.S.) Nudear Regulatory Commission, Washington, DC

|
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j NUREG- 0123-iUN.-2
:.
4 NUREG-0123

l'g Revision 2

iF
: ;

I

!
1

|'
i

|

STANDARD TECHNICAL SPECIFICATIONS
FOR i

GENERAL ELECTRIC:

| BOILING WATER REACTORS
|-

1

!

| |
: !

i

|

O
IB
!

e

I
i

! Revision of August 1979
9

O Division of Operating Reactors
Office of Nuclear Reactor Regulation

-

U. S. Nuclear Regulatory Commission
,,O Washington, D. C. 20555,

6MII TrotecAL
.. . . . ._ _ _ _ _ _ _ _ _ _ _ --



. . . -. -

-- ~ _ . , -
. . - . . . . - . . - ~ ~ . . . . . _ ~ _ - - - , _ . _ . _ . ,. ~_ .. .

W w ..- . -.,7 _ _

i

*
f.

U.8, NUCLEAR ASOULATORY CGAA15898

! Sim.lOGRAPHIC DATA SHEET NUREG 0123, Rev. 2

4. YtTLa AND SUST4TLA (A 4 Vo4mne Na. it aperspacel 2. Iteme Mmef
.

Standard Technical Specifications for General Electric'

} v' Boiling War.?r Reactars 1 REC NT u CCEWiON NO.

~

j 7. AUTHOR C 5. DATE REPORT COMPLETED

Robert R. dottimore "E$st IID
i 9. PERFORMING ORGANIZATION NAME AND MA4UNG ADORESE Isac4re le Coel DATE PEPORT ISSUED

! Division of Operating Reacters Tpbr Il%
Office Of Nuclear Reactor Regulation ,_ g , ,, ,,,,,

; U. S. Nuclear Regulatory Consission
.

Washington, D. C. 20555 s. ne.e m .s

i 12. SPONSORING CRGANIZATION NAME AND MAluNG ADORESB trac 4,* le MJ
10 PROXCT K UNIT NO

Division of Operating Reactors
H CONTRACT NO.Office of Nuclear Reactor Regulation

U. S. Nuclear Regulatory Comission
Washington, D. C. 20555 N/A

Jis TvPE Or REeORT en aioo cova aso reacs. e ee.,i

Technical Report N/A |

15, SUPPLEMENTARY NOTES 14. (L8e* Wma)

16. AS$TR ACT 200 were er Jess)

The Standard Technical Specifications for General Electric Boiling Water Reactors
(._./ (GE-STS) is a generic document prepared by the.USNRC for use in the licensing i

process of current General Electric Boiling Water Reactors. The GE-STS sets
forth the Limit, Operating Conditions and other requirements applicable
to nuclear reactor facility operation as set forth by Section 50.36 of 10 CFR 50
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- REFUELING OPERATIONS |

Q)
3/4.9.7 CRANE TRAVEL-SPENT FUEL STORAGE POOL

i

LIMITING CONDITION FOR OPERATION

3.9.7 Loads in excess of (2500) pounds shall be prohibited from travel over
fuel assemblies in the spent fuel storage pool racks.

APPLICABILITY: With fuel assemblies in the spent fuel storage pool racks.

ACTION:

With the requirements of the above specification not satisfied, place the crane
load in a safe condition. The provisions of Specification 3.0.3 are not
appiicable.

O) SURVElLLANCE REQUIREMENTS*Q ._

4.9.7 Crane interlocks and physical stops which prevent crane travel with loads
in excess of (2500) pounds over fuel assemblies in the spent fuel storage pool
racks shall be demonstrated OPERABLE within 7 days prior to and at least once
per 7 days during crane operation'.

i

l

i

!

:

4

; k, g
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GE-STS 3/4 9-9;
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| May 13,1996
.

4

i

!

! I.

;
U S Nuclear Regulatory Commission

| DocumerW Control Desk
i Washington, DC 20555
i
;

! DOCKET At:2M- UCENSE Q113 PAUSADES PLANTi

RESPONSE TO NRC BULLETIN 9642: MOVEMENT OF HEAW LOADS OVERi
SPENT FUEL, OVER FUEL IN THE REACTOR CORE, OR OVER SAFETY RELATEDi EQUlPMENT

On April 11,1996, the NRC issued Bulletm 96 02, ' Movement of Heavy Loads over:
Spent Fuel, Over Fuel in the Reactor Core, or Over Safety-Related Equipmeht." This
bulletin requested the licensee to perform a review of their plans and capabilities to
handle heavy loads while the reactor is et power in accordance with existing ' regulatory
requirements it further requests that if any planned activities are determined to be
outside the plant licensing basis, then changes to the operating license and/or

,

i technical specifications are to be identified and e ^^: ==-diy processed for reviews;

and approvals. This submittalinv/, des the requested 30 day response to NRC| Bulletin 9642.t
4

)
;

The control of hoewy load movements at Palisades, when the reactor is at power, was2

reviewed to determine the compliance to licensing basis requirements. Based on that
review, we have determined that no previous occurrence or future plan to handle heavy
loads is inconsistent with the established licensing basis. The attachmert to this letter
contains specific responses to the NRC Bulletin 96 02 requested information.

96052oo372 9 513PDR ADOCM o 255G pon :
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|- SUMMARY OF conamTupNTs4

i
:; This letter contains no new commitments and no revisions to existing commstments.

1

i
-

i

! 1
'

: r _ ,6 h -o
Richenf W. Smedley,

'Mr+;s, Licensingt

i
:

3; CC Administrator, Region Ill, USNRC I

; Project "fr+;+, NRR, USNRC
i NRC Resident inspector- Polisados

!

|
|

|
!
!

|
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!
CONSUMERS POWER COMPANY

|

|
To the best of my kr.ceW, the contents of this response to NRC 9utletin 96-02,j
which required that Polisados review their plans and capabilities to move hoevy loedsi

over spent fuel, over fuel in the roedor oore, or over safety related equipment when thej
resoor is at pow, are truthful and complete. i

!

!
1

i

a
! M_Q 0 '

i

! By _m;

Richard W. S.TC/ e'
; Menegrer. Licensing
i

,

1

i
i Swom and subsenbod to before me this [ day of,__d 1996.
! 'U

! %. M
i Alora M. Davis, Notary Public
i Berrien County, Michigan
i

(Acting in Van Buren County, Michigan)
{ My commission expres August 26,1999

.

!
!

!

!
!
'

i
4

!

!

!
-
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ATTACHMENT

,

i
! CONSUMERS POWER COMPANY
j PALISADES PLANT

DOCMET 50-255 .:

:
}

4

1
1

i

i

CONSUMERS POWER COMPANY'S RESPONSE TOj
NRC SULLETIN 96 02

MOVEMENT OF HEAW LOADS OVER SPENT FUEL,1
OVER FUEL IN THE REACTOR CORE,'

OR OVER SAFETY-RELATED EQUIPMENT- .

.

e

.

j
:

;

'l

i
:
J

.

t

!
1

i

. __ . , . . _ _ . _
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NRC BLM i FTIN 96-02
' MOWASNTOF HEAWLOADS OWR SPENTFUFI OWR FUEL IN
THEREACTOR CORE OR OVER SAFETY.RFI ATED EQUIPMGM

-
.

.

NRC Recuaated Acthn:

Pursuant to Sec6on 182a, the Atomic Energy Act of 1954, as amended, and 10 CFR
so.sttr), en acwessee must subat the x=::,9 wrnten Mbemesun:

(1):

For Mcensees planning to knpkment act%ee imoMng the hendNng of hoevy
beds one spent luel, fuelin the toector core, or seAety.related equrpment uttun;
the next beo peers Rom the date of this bunctin, prouide the IbMowing:

|
i A report, within 30 deys of the date of this bu0edn, that addresses the

{ noensee's nmiewif as piens and cepebattes to hendu hoevy beds whne

| the teactork at power (in aM modes other thhn ccM shutdown, retkenng,
; and datuoind)in accordance with exisehg gundsines. The report shouid

also Mdcore whether the accuees are uthin the scenene besis and;

: shou 6d Mciude, Wnecessery, a scheduie Ibr submino60n of a noense
1 amendment toquest. Add 66neMy, the toport shouMindcate whether

changes to Techence! SpecMcehons wit be required. ~~t

i

| cm-narn Power cc. =.s p===
i

! The control and handing at heavy loads at Palisades, with the reactor at power, was
.

i reviewed to determine compliance with licensing basis requirements. Based on that
review, we have determined that no previous occurrence or future plan to handle hoevyi loads would be inconsistent with established licensing basis. i

!

i The mowment of hoevy loads in the containment building area is restrided byi
Technical Specification 3.21.1 to periods when the Primary Coolant System;

temperature is below 225T. ihere are no plans to change this restriction However,i
there is a submittal under NRC revie# at this time that would remove the Heavy Loads!

,

! Requirements from Palisados Technical Specifications and transter the requirements to!
a Palisades administrative document. Heavy Loads requirements do not meet the i

! criteria of 10 CFR 50.36 and are not addressed in Standard Techmcel Specifications,i
i NUREG 1432. It

|

|
The movement of hoevy loeds in the Spent Fuel Pool Area is restrick by Tednicalj Sigh;en 3.21.2, which includes the tollowing requrements:

t

!
Heavy loeds shell not be moved over fuel stored in the main pool zone.a.

l *
i

i I

'O
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i
~

i 2
.

!j b.
Heavy loads shen not be moved over areas of the main pool zone which
do not contain fuel unless the fuel stored in the mein pool zone has;-

j decayed a minimum of 30 days when the charcoal Alter is operating; or,
l the fuel stored in the main pool zone has C+zid a minimum of go days

!
,

i when the charcoal fliter is not operating
|

Heavy loads shen not be moved over the north hit pit zone unless the fuel
c.

] stored in the north till pit zone has h d a minimum of 22 days when
,

i

!
the charcoal finer is operating; or, the fuel in the north tiR pit zone has
f+r,d a minimum of 77 days when the charcoal filter is not operating.?

d.
Heavy Loads shall not be moved over the 64g' level of the auxiliarybuilding unless:

i

i
1.

i The fuel storage building crone interloc$cs are operable or they are i

j bypassed and the crone is in administrative control of a supervisor,and |
i

| 2. No fuel handling operations are in progress.

| Loads weighing more then 25 tons ahan not be moved over the main pool
y e.

zone unless en evaluation in compliance with section 5.1 of NUREG 0612
i has been completed.

jO '- a r ' a a ' "=' * ' ""' 'a a ' "'' ' '=r ' d a'=a i-outremely smen, 'as denrad by Generic Letter 85-11, or en evolustion in
compliance with section 5.1 of NUREG 0612 hos been completed.

The Fuel Pool Building Crono shall not be used to move rnatorial past the
g.

fuel storage pool when its intericxits are inoperable.,

!

!
The following hoevy loads are moved in socordance with the w%g licensing
requirements over the main fuel pool zone that does not contem fuel:

a. Dry Fuel Storage (DFS) Transfer Cesk
b. DF8 TransferCesk Lifting Rig

DFS uM " x.,M 8ealed Basket (MSB)c. i
d. M88 8hield Cover
o. M88 Structural Cover
f. Ultrasonic Fuelinspechon Rig

During the loading of dr/ fuel storego casks et Polisados, there are three heavy loads,
the DFS Shield Cover, Structural Cover and MSB/ Transfer Cesk Lifting Rig, that must

:

.

e

.

- - - - - - -__------ - ---. -- - - - - -- .- .- , , , - , ,- . , - - - , , - - - ,-. . . . , .-
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'
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.
,

! 1
.

*
3; , -

be moved over the fuel that has been pieced into the DFS MS8/ Transfer Cask during
; ,

j
transport actiwties. Based on several Polisades44RC conversations in November of1
1992, the fuel in the MS8 was determined to not be subject to the requirements of

! Technical Speedication 3.21.2. The rationale for this interpretation was agreed to ati

that time by the Polisades NRC Project '?c=c =, NRC Legal Department, and the
Senior Resident inspector. The rationele included the following factors:

{ Te&nical Specification 3.21.2.s is applicable only to fuel stored in the
4 e.

main pool zone. Fuel in the MS8 is not being stored in the mein pool! zone but is in transit.i
,

i
b.

| As requwed by the Polisados Tm h, w % g
pool zone is required to be stored in either Region i or Region 11;

8'''I"Inot MS
i

Fuel pieced in the MS8 is s@ ject to the requirements of Attachment A to
; e.
; the Certifleste of Compliance.
t

NRC BtR.LETIN 96 02,

I
,

i

| {S) 50f N $he of
over the apont w, hJet h me reeckr core, or sdsty reined enuneme& Ne8si

i nt whne the
reeCIOrM Wpower(h M M hmer! dShukipwn, reAJohng, andi
dewsd) and met Mvorve a poternet ked % accident met has not previovery'

i been evowed M me FSAR, s@mt a noense amendment request in advance
$ (6 9 months) of the planned menement of me beds so es k eMbrd the stew

SUAkNnt 5 NperN>rM en &levMW.i
'

<

ON L rV P= ^-'O' '

i
I

No hoevy load movements over spent fuel, fuel in the roector core, or safety reisted
;

! equipment while the reactor is et power (in all modes other than cold shutdown,i
i refueling, and detueled) are planned that have not been previously evaluated. The

process at piecing spent fuelinto dry storage casks is described in the FSAR. The
heavy load activities associated with the cask needing process are not spececeity
addressed in the FSAR; however, the hoevy load actmties have been evaluated as
part of the spent fuel loading process.

*
.

e

e

5

*

.
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:

i
1 4'

: NRC Bln I KTIN Ga-02
'
.

: (3) For noenseen p6emany k move dy sterope casks over spent IUel, Ant k the'

reactor core, or sennty 1e6000d eng4wnent whde he roectoris at power (k at!

\ modne amor man cow shutdown, rotunne, and detue6ed) Metude k nem 2
above, a statement dhe cepeb6Ry dperkmme the actions necessary for senei

shutdown k the preeence dredonopcel source term Mat may reest hom a;

breech d the dy storego cesk, damage to the IUel, and dema
rotered equ@ ment as a resem da bad dop Maide me recay. ge to seisty

;

<
(

! car ==narn Power cst-=s R==a:
'
,
d

j Retorence the reply to item 2 above.
i

i

| NNC BlJII KTIN 96 02
I
,

\ (4) For ncensees planning to pertbem actMeies imoMr's the hencEng dhoevy kode
over spent IUel, fuel M the roedor core, or sonsty-related equipment wh0e the
reactorle at power (k at modes other than coM shutdown, totUelmg, and
obtue6ed), determke whetherchangen to Technicalspecace60ns we be;
required M order to anow the hemnne dhoevy beds (e.g., the ey storagei

cenieter shioM plug) over IUel assembMen k the spent tuelpool and submt the
*

;

appropriate hibeme60n k adence (6-g months) dthe pionned movement dme!
keds tbr AfRC reviewandapproval. -

car = =narn Power ccT =a R==a
,

!'
There are no plane to handle heavy loads over opent fuel, fuel in the reactor core, ori

safety related equipment while the reactor is et power which require changes toi

Technical Specificatione. Refer to the reply to items 1 and 2 for identificebon of hoevyi
ioede that are moved over the main fuel pool zond areas which do not contak opent!
fuel and the three hoevy loads that are moved over fuel that is in transit and containedi

| In the MS8/Trenefer Caek. |i

i

|'

g I

f

|

4
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00CKETED
November ll6NfM6

UNITED STATES OF AMERICA % Nov 19 P3 30
NUCLEAR REGULATORY COMMISSION

OFFICE: OF SECRETARY
llEFORE TIIE ATOMIC SAFETY AND LICENSING BOA 1411)CKEIHG & $ERVICt

BRAHCH

in the Matter of )

) Docket No. 50-219-OLA

GPU NUCLEAR CORPORATION ) (Tech. Spec. 5.3.1.B)

) |
(Oyster Creek Nuclear Generating Station) ) ASLBP No. 96-717-02-OLA !

CERTIFICATE OF SERVICE

'
I hereby certify that copies of" Licensee's Motion for Summary Disposition," " Statement

of Material Facts as to Which There is no Genuine Dispute," and " Affidavit of John C. Forni-

cola" dated November 15,1996, were served upon the persons listed below by deposit in the >

United States mail, first class, postage prepaid, or, where indicated by an asterisk, by hand deliv-p
.

ery, this 15th day of November,1996. In addition, where marked by two asterisks, a copy of the

pleadings (without exhibits) was transmitted by facsimile or e-mail. !

*G. Paul Bollwerk, Chairman *Dr. Peter S. Lam
.

,

Administrative Judge Administrative Judge
Atomic Safety and Licensing Board Panel Atomic Safety and Licensing Board Panel
Mail Stop T-3 F23 Mail Stop T-3 F 23
U.S. Nuclear Regulatory Commission U.S. Nuclear Regulatory Commission
Two White Flint North Two White Flint North
11<45 Rockville Pike 11545 Rockville Pike j
Rn s >ille, MD 20852-2738 Rockville, MD 20852-2738

!

:|
D

!

l

i
i
!

| !
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* Dr. Charles N. Kelber Adjudicatory File
. Administrative Judge - Atomic Safety and Licensing Board Panel
L Atomic Safety and Licensing Board Panel U.S. Nuclear Regulatory Commission
Mail Stop T-3 F 23

'

Washington. D.C. 20555-0001
U.S. Nuclear Regulatory Commission
Two White Flint North .
I1545 Rockville Pike
Rockville, MD 20852-2738

|

* Ann P. Hodgdon, Esq. * Paul Gunter
Richard G. Bachmann, Esq. - Nuclear Information and Resource Service
Office of the General Counsel 142416th Street, N.W., Suite 404

| . Mail Stop O-15 B 18 Washington, D.C. 20036-

'

U.S. Nuclear Regulatory Commission
One White Flint North -
11555 Rockville Pike
Rockville, MD 20852-2738

Docketing and Service Branch * * William decamp, Jr.
Office of the Secretary Oyster Creek Nuclear Watch
U.S. Nuclear Regulatory Commission P.O. Box 243

|- Washington, i.C. 20555 Island Heights, New Jersey 08732 -
|

**Deborah Katz
L Citizens Awareness Network
| P.O. Box 83
i Shelburne Falls, Massachusetts 01370

L :
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David R. Lewis
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