3ackground:

Contact:
R. Hernan
X-27900

_ evaluated.

The Commissioners

Yilliam J. Dircks
txecutive Dirsctor for Cnerations

OCONMEE UMIT NO. 3 - SPENT FUEL POCL EXPANSICH

To advise the Commission that the stafi is publisnires

the enclosed notice of cdnsideration and oronosac no
sionificant nazards consideration (iSHC) determinaticn
ralative to the licensese-requested sxzansion of tne

Oconee Unit 3 spent fuel nool.

By latter dated iarch Y0, 1283, Duke Power Cemzany (TPC or
the licensee) submitted 3 proposad zmeniment to the Jconee
station operating license and the procosad revisior €0 the
Technical Specifications. The procosed Teghnical Ipe€ifi-
cations revision would allow the exzansion O tie o703
spent fuel nool from 474 to 825 spacss Oy wmeans OF reracsin
the pocl with high density neutron absorting (noison) racks.

The staff reviewad a detailed NSHC agetermination included
in the licensee's submittal and concludec that the
detarmination appears to demonstrate tnat

4 g = s
this In

specified in 10 CFR 50.92 are wet. In

e ey
L wils

reracking technology has been well cavelconed ana cemonstratad

in prior rerackings at the Oconee station. The proposed
reracking does not appear to create the possibility of a new
or different kind of accident from any accident previously
The proposed reracking would not appear to

significantly reduce the margin of safety from the viewpoint
of nuclear criticality or thermal-hydraulic, mechanical,
material and structural considerations. In view of this,

the staff proposes to determine that the licensee's application

does not involve a significant ‘hazard consideration.

.

PDR

the tnree standards
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The staff susmitted its preposed MSHC determination, as well
as the licensee's recuest, to ta2 Commission on June 23, 1923
[SECY §3-243), Sudsequently, the Commission evaluated toe
staff's proposal. However, tha yots on th2 proposal was
split, 2-2. The staff was informed that the GCaneral Counsel,
on culy 27, 1983, a2dvised the Cemmissicn $hzt the 2-2 vote
cermiss the stal’f to procesc #f4h the arcpased aLtion oF

to seek more definitive guidance frem the Cecmmission.

Discussion: The staff has slectszd to sroceed with publication in 72
FEDERAL REGISTER of the notice of consideraticn of tne r2questad
amenament ana oroposed NSHC detarmination in orcer to minimize
japacts of furTnar calaying issuance of this p-ccosed gnsrcment,
The licensee had planned to commence the rzracking cparation
on or about Sentember 1, 1983 in order to supoor: future
refueiing outages at tae Oconzs facility. The liczns
our reauest, has provided a< itianal inform
the impacts of further delaying action on
This infarmation is containad in the enclo
09C dated August 3, 1983.

Ai1lia Dircks
Executive Director “or Jperations

Enclosﬁre:
As Stated
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Discussion:

Contact:
C. Trammell, NRPR
49.27388

The Commissioners

William J. Dircks
Executive Director for Operations

TROJAN NUCLEAR PLANT - SPENT FUEL POOL RERACK APPLICATION

To inform the Commission that the staff is publishing the
enclosed Federal Register Notice which contains a proposed
determination that the Trojan rerack application for the
spent fuel pool does not involve a significant hazards
consideration, "

By lTetter dated August 1, 1982, as amended October :i, 1983,
Portland General Electric Company submitted a proposed
amendment to the Trojan operating license which would .
authorize the licensee to increase the storage capacity of
the spent fuel pnol from the present capacity of 651 fuel
assemblies to 1408 fuel assemblies (second rerack). The
change would be accomplished by reracking the pool with high
density neutren absorbing racks. A copy of the licensee's
submittal is also enclosed.

When the Commission approved the Interim Final Rule "Standards
for Determining Whether License Amendments Involve No Signif-
fcant Hazards Considerations”, spent fuel pool reracking

was specifically excluded from the list of exampies considered
likely to involve a significant hazards consideration. The
Commission stated that it would be making a findine on the
question of no sianificant hazards concideration for each
reracking application (such as this) on a case-by-case basis,
giving full consideration to the technical circumstances of
the case, using the standards of 550,92 (48 FR 14869),

The staff has reviewed the detailed no sianificant hazards
consideration determination included in the licensee's sub-
mittal (Attachment 1, pp. 3-10 of the enclosed application)
and has concluded that the determination appears to demon-
strate that the three standards of §50.92 are satisfied.



A similar notice was issued on August 16, 1983 (48 FR 37108)*
with respect to the Oconee Unit 3 rerack application.

The proposed nc significant harards consideration determina-
tion Yor the Trojan rerack is also consistent with the con-

' clusion of the staff's Information Report “Study on Significant
; Hazards" (SECY-83-337, August 15, 1983). This study concluded
that a request to expand the storage capacity of a spent fuel
pool whizh satisfies the following is considered not likely

to involve a significant hazards consideration:

(1) The storage expansion method consists of either replacing
existing racks with a design which allows closer spacing
between stored spent fuel assemblies or placing additional
racks of the original design on the pool floor if space
permits,

(2) The storage expansion method does not involve rod con-
solidation or double-tiering,

(3) The ke of the pool is maintained less than or eaual to
0.95,%5h¢
(4) No new technology or urproven technology is utilized
in either the construction process or the analytical
technigues necessarv to justify the expansion.

The Trojan application appears to meet these criteria as
well as the three standards of §50.92.

William J, Dircks
Executive Director for Operations

Enclosures:
1. Federal Register
Notice
2. PGE Rerack Application
dated 8-1-83 : 1
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REURR R O 2 VR 8 S
: UNITED STATES NUCLEAR REGULATORY COMMISSION
. PORTLAND GENERAL ELECTRIC COMPANY, ET AL.
DOCKET NO. 50-344 .
NOTICE OF CONSIDERATION OF ISSUANCE OF AMENDMENT TO
FACILITY OPERATING LICENSE AND PROPOSED NO SIGNIFICANT HAZARDS

CONSIDERATION DETERMINATION AND OFPORTUNITY FOR HEARING

The U. S. Nuclear Regulatory Commission (the Cormission) is considering
issuance of an amendment to Facility Operating License No MNPF-1, issued to
Portland General Electric Company, Pacific Power and Light Company, and The
City of Eugene, Oregon (the licensee), for operation of the Trojan Nuclear
Plant located in Columbia County, Oregon.
The amendment would authorize the licensee to increase the storage capacity
of the spent fuel pool from the present capacity of 651 fuel! assemblies to 1408
fuel assemblies. The change would be accomplished by the installztion of spent
fuel racks having a closer spacing and a modified nuclear desion, The present
racks have a cell spacing of 13.3 inches., Under the proposed amendment, the
cel! spacina would be reduced to 10.5 inches and the racks would utilize neutron
absorbing material between cells to assure a sub-critical configuration. Also,
the amendment would increase the authorized enrichment of fuel in the pool
from the present 3.5% U-235 to 4.5% U-235 to accommodate possible use and
storage of fuel of this higher enrichment at a later time. To provide more
room for storage racks, the licensee also proposes to remove the spent fuel
pool cooling sparger line which currently forms a ring inside the perimeter ”
of the ibént fiel pool floor. Finally, the amendment woulc prohidit the ‘
licensee from moving any spent fuel shipping casks into the building con-

taining the spent fuel pool, (Remcval of this restriction would require NRC




" review and approval at a later time.) The amendment request is provided in 3

letter dated August 1, 1983, and Amendment 1 dated (ctober 31, 1983, together-
with a technical report designated as PGE-1037, "Trojan Nuclear Plant Spent
Fuel Storace Rack Replacement Report."

Before issuance of the proposed license amendment, ‘he Conmission will
have made findings required by the Atomic Energy Act of 1954, as amended (the
Act), and the Commission's regulations.

The Commission has made 2 proposed determination that the amendment
request involves no significant hazards consideration. Under the Commission's
regulations in 10 CFR 50,92, this means that operation of the facility in
accordance with the proposed amendment would not (1) iwolve a significant
increase in the probability or consequences of an accident previously evaluated;
or (2) create the possibility or a new or different kind of accident from any
accident previously evaluated; or (3) involve a significant reduction in a
margin of safety,

The Commission has provided guidance concerning the application of these
standards by providing examples of amendments considored likely, and not
likely, to involve a significant hazards consideration, These were published
in the Federal Register on April 6, 1983 (48 FR 14870). Spent fuel pool
rerac. 7 was specifically excluded from the Tist of examples considered Tikely
to involve a significant hazards consideration, Pending further study of
this matter, the Commission is making a finding on the question of no signif-
icant hazards consideration for each rerackiﬁg application such as this on

8 case-by-case basis, giving full consideration to the technical circumstances

of the case, using the standards of §50.92 (48 FP 14R66),
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The licensee's submittal of August 1, 1983 and Amendment 1 of October 31,

1983 included a discussion of the proposed action with respect to the issue =+
of no significant hazards consideration. This discussion has been reviewed

and the Commission finds it acceptable. Pertinent portions of the licensee's
discussion of this matter, addressing each of the three standards, is pre-
sented below.

In general consideration, this amendment does little more than
allow the stora?e of spent fuel assemblies that have greater

than nine years' decay after discharge to the SFP, The additional
757 asseub{ies that could be stored will have a much lower heat
generation rate and radioactivity content than the 651 assemblies
currently allowed to be stored, and, therefore will increase the
total SFP heat load and radicactivity content by only a smal)
amount, The storage of recently discharged spent fuel has already
been approved hy the NRC,

The replacement spent fuel storage racks are of the freestanding,
neutron absorber type of design without attachments to each other
or the SFP (sliding is permitted under lateral lcading). Racks of
this type designed by Nuclear Energy Services, Inc. (the vendor
for the Trojan racks{ have been licensed for use at five nuclear
plants, and racks of similar design by other vendors are in use at
many nuclear plants,

First Standard

Involve a significant increase in the probability or
consequences of an accident previously evaluated,

Analysis of this proposed spent fue! rack replacement has been
accomplished using current NRC Staff accepted Codes and Stan-
dards as specified in Chapter 7 of PGE-1037. The results of
the analysis show that the specified acceptance criteria set
forth in these standards are met,

Probabilities

The following potential accident scenarios have been ident ‘ied
and are discussed in Chapters 3 and 4 of PGE-1037:

1) Seismic events.



2) Tornado-generated missile impacts.

3) Load drops, including a fuel handling accident,
4) Loss of SFP forced cooling.

5) Criticality accidents.

6) Installation accidents.

The probability of an occurrence for any of the first four
accidents is not affected by the racks themselves, sin e they
are essentially initiating events; thus, rack replacement can-
not increase the probability of these accidents.

The probability ot a criticality accident is discussed in Sec-
tion 3.1 of PGE-1037. The racks were evaluated against the
guidulines. “NRC Position for Ruview and Acceptance of Spent
ue! Storage and Handling Applications”. A1l potential events
that could involve accidental criticality were examined, It
was concluded that the only event that could result in acci-
dental criticality was the placement of an assembly adjacent
to a2 loaded storage rack during rack replacement. This will
be precluded by administrative controls during rack replace-
ment requiring & vacant row of cells be maintained along the
exposed side ot the racks containing fuel, Therefore, the
probability of a criticality accident will not be increased
over that which was evaluated by the NRC in their review cf
the rrevious Trojan rack replacement submittal (License Amend-
ment 34, November 3, 1978).

In regard to installation accidents, Sections 3.3.3 and 5.1 of
PGE-1037 describe the analysis of installation accidents. As
indicated in these sections, precautions acceptable to the NRC
Staff will be tuken via procedures and interlocks on the SFP
bridge crane to preclude the movement of racks or other "heavy"
loads over spent fuel. Thus, the proposec Trojan SFP rack
replacement will not involve an increase in probability of

an accident over that which was evaluated by the NRC in their
review of the previous Trojan rack replacement submittal,

_ Consequences

The _consequences of a design basis seismic event have been
evaluated®and are described in Section 3,.3.3 of PGE-1037., (ne
racks were evaluated against the appropriate standards described
in Section 2.3 of PGE-?037. The results of the analysis show
that the proposed racks meet all of the NRC structural accep-
tance criteria applicable to Trojan, and are consistent with




results found acceptable by the NRC Staff in the previous
Trojan rack replacement Safety Evaluation Report (November 11,
1977). Thus, the consequences of seismic events for the new
storage racks will not significantly increase from those pre-
viously evaluated for the present storage racks.

The consequences of tornado missile impacts have been analyzed
and are described in Section 3.3.3 of PGE-1037. The racks
were evaluated against Trojan design basis tornado missiles
and the appropriate standards as described in Section 2.3 of
PGE-1037. The results of this analysis show that the accident
consequences will not exceed those postulated for the fuel
handling accident described in the Trojan Updated FSAR, Sec-
tion 15.7.4 [The analysis and consequences in the Updated FSAR
are unchanged from that in the original FSAR, which was reviewed
and accepted by the NRC, and documented as such in the Trojan
Safet{ Evaluation Report.] Thus, the consequences of tornado
missile impacts will not increase from previously evaluated
events,

Load drop accidents potentially include both “Tight" loads,
which have an impact energy less than the limit specified in
the Trojan Technical Specifications (240,000 in.-1bs), and
“heavy" loads, as described in NUREG-0612, "Control of Heavy
Loads at Nuclear Power Plants”. The consequences of load drop
accidents other than "heavy" loads have been evaluated and are
described in Section 3.3.2 of PGE-1037. The racks were evalu-
ated in accordance with the appropriate criteria as described
in Section 2.3. The results of this analysis show that the
accident consequences will not exceed those postulated for the
fuel handling accident described in the Trojan Updated FSAR,
Section 15.7.4 [The analysis and consecuences in the Updated
FSAR are unchanged from that in the original FSAR, which was
reviewed and accepted by the NRC, and documented as such in
the Trojan Safety Evaluation Report]. Thus, the consequences
of "light" load drop accidents will not increase from previously
evaluated accidents,

Section 4.2.5 of PGE-1037 discusses "heavy" load drop acci-
dents. As explained in Section 4,2.5, with the possible
exception of a spent fuel shipping cask, no "heavy" load drops
into the SFP are credible. In regard to the spent fue! assembly
Shipping cask, Amendment 1 to LCA 94 includes a change to Page
50 of License NPF-1 which prohibits the movement of a spent
fuel-assenbly shipping cask into the Fuel Building. There-
fore, the consequences of “heavy" load drops will not increase
from previously evaluated accidents,




The consequences of a loss of SFP forced cooling have been
evaluated and are described in Section 3.0.2 of PGE-1037. As
indicated in Section 3.2.2, if a loss of SFP forced cooling
should occur, there is ample time to effect repairs to the
cooling system or to establish a makeup flow. The maximum
water boiloff rate of 95-gpm is less than the 200-gpm makeup
rate given in the Trojan Updated FSAR, Section 9.1.2 [The
analysis and conseguences in the Updated FSAR are unchanged
from that in the original FSAR, which was reviewed and accepted
by the NRC, and documented as such in the Trojan Safety Evalua-
tion Report.] Therefore, the consequences of this type of
accident will not be significantly increased from previously
evaluated accidents by this proposed rack replacement.

The consequences of a criticality accident are analyzed in
Section 3.1 of PGE-1037. As indicated above, it has been
determined that, with the inclusion of administrative controls
to maintain a vacant row of cells along the exposed side of
the racks containing fuel during rack installation, there are
no postulated events which will result in a criticality acci-
dent, Therefore, the consequences of a criticality accident
are not increasec from the consequences previously evaluated
by the NRC for the prior rack replacement.

The conseauences of an installation accident (ie, dropping of

@ spent fuel rack or other "heavy" load during rack replace-
ment) are analyzed ir Sections 3.2.7 and 5.1 of PGE-1037. The
consequences were evaluated against the criteria described in
Section 2.3. As indicated in Sections 3.3.3 and 5.1, precau-
tions will be taken via administrative procedures and inter=
locks on the SFP bridge crane to preclude the movement of racks
or other "heavy" Toads over spent fuel. Thus, the consequences
of an accident during rack replacement will not be significantly
increased from previously evaluated accidents.

Therefore, it is shown that the proposed Trojan spent fuel
rack replacement will not involve a significant increase in
the probability or consequences of an accident previously
evaluated,

Second Standard

Create the possibility of a new or different kind of
accident from any accident previously evaluated,
PGE has evaluated the proposed rack replacement in accordance
with the "NRC Position for Review and Acceptance of Spent Fuel
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Storage and Handling Applications”, appropriate NRC Regulatory
Guides, appropriate NRC Standard Review Plan sections, and
appropriate industry Codes and Standards as described in
Chapter 2 of PGE-1037. In addition, PGE has reviewed the NRC
Safety Evaluation Report for the previous Trojan spent fuel
rack replacement application.

The conclusion of this review is that the proposed rack replace-
ment does not create the possibility of 2 new or different

kind of accident from any previously evaluated. A1l possibie
accidents have been previously analyzed and evaluated for the
original spent fuel storage racks and the prior rack replace-
ment. As discussed in the previous section, a cask drop acci-
dent cannot occur since no casks will be moved into the Fuel
Building at Trojan.

Third Standard

Involve a significant reduction in a margin of safety.

The issue of margin of safety when applied to a spent fuel
rack replacement modification needs to address the following
areas (as established by the NRC Staff Safety Evaluation
review process):

a. Nuclear criticality considerations.
b. Thermal hydraulic considerations.
€. Mechanical, material, and structural considerations,

The margin of safety that has been established for nuclear crit-
icality considerations is that the neutron multiplication factor
‘n the SFP is to be < to 0.95, including all uncertainties, under
all conditions. For the proposed modification, the criticality
analysis is described in Section 3.1 of PGE-1037.

The methods utilized in the analysis conform with ANSI N210-1876,
"Design Objectives for LWR Spent Fuel Storage Facilities at
Nuclear Power Stations"; ANSI N16.9-1975, "Validation of Cal-
culational Methods for Nuclear Criticality Safety"; and the

NRC guidance, "NRC Position for Review and Acceptance of Spent
Fuel Storage and Handling Applications". The computer pro-
arams, data libraries, and benchmarking data used in the evalu-
ation have been used in previous spent fuel rack replacement



applications by other NRC licensees and have been reviewed and
approved by the NRC. The results of this analysis indicate that

k is < 0.95 under all postulated conditions, including uncer-
tsgﬁties at a 95/95 probability/confidence level. Thus, meeting
the acceptance criteria for criticality, the proposed rack replace-
ment does not involve a significant reduction in the margin of
safety for nuclear criticality.

From 2 thermal hydraulic consideration, the areas of concern
when evaluating if there is a significant reduction in margin
of safety are: (1) maximum fuel temperature, and (2) the
increase in temperature of the water in the pool. The therma)
hydraulic evaluation is described in Section 2.2 of PGE-1037.
Results of these analyses show that fuel cladding temperatures
under abnormal conditions are sufficiently low to preclude
structural failure and that boiling does not occur in the
water channels between the fuel assemblies nor within the
storage cells. However, the proposed rack replacement will
result in an increase in the maximum heat load in the Trojan
SFP. As shown in Section 3.2, the maximum SFP temperature
will not exceed the current margin of safety (140°F) given in
Trojan Updated FSAR Section 9.1.3 for a normal refueling. For
the maximum normal heat load case (full-core discharge at

150 hr after shutdown, which fills the SFP to its capacity),
the SFP temperature will not exceed 140°F unless the tempera-
ture of the Columbia River rises above 69°F. Under extreme
Columbia River water temperatures the maximum calculated SEP
temperature is 146°F, which will fall below 140°F after ar
additional 33 hr of spent fuel decay time. This maximum tem-
perature increase above 140°F for 33 hr is not significant
from a safety standpoint. In addition, since SFP water tem-
perature is continuously monitored and alarmed in the control
room, appropriate actions can be taken should the SFP water
temperature approach 140°F during refueling operations. Thus,
it is concluded that the margin of safety of 140°F described
in Trojan Updated FSAR Section 9.1.3 will not be significantly
reduced by this SFP rack replacement.

The mechanical, material, and structural considerations of

the proposed rack replacement are analvzed in Section 2.3 of
PGE-1037. As described in Section 3.3.2, the racks are de-
signed in accordance with the applicable NRC Requlatory Guides,
Standard Review Plan sections, and position papers, .as well

as the appropriate industry Codes and Standards. The racke

are designad to Seismic Category I requirements and are
classified as ASME Code Class 3 Component Support Structures.
The materials utilized are described in Section 3.3 and are



compatible with the SFP and the spent fuel assemblies. The
conclusion of the analysis in Section 3.3 is therefore that
the margin of safety is not significantly reduced by the pro-
posed rack replacement.

Thus, it has been shown that the proposed Trojan SFP rack
replacement does not:

@a. Involve & significant increase in the probability or
consequences of an accident previously evaluated; or

b. Create the possibility of a new or different kind of
accident from anv accident previously evaluated; or

¢. Involve a significant reduction in a2 margin of
sa“»ty.

Because the submittal and above discussion presented by the licensee
appear to demonstrate that the standards specified in 10 CFR 50.92 are met,
and because the reracking technology in this instance has been well developed
and demonstrated, the Commission proposes to determ*ne that operation of the
facility in accordance with the proposed amendment does not involve a siani-
ficant hazards consideration.

The Commission is seeking public comments on this proposed determination.
Any comments received within 30 days after the date of publication of this
notice will be considered in making any final determination. The Commission
will not normally make a final determination unless it receives a request for
a hearing.

Comments should be addressed to the Secretary of the Commission, U.S.
Nuclear Regulatory Commission, Washington, D.C. 20555, Attn: Docketing

and Servjce Bﬁqpch.
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By , the licensee may file a request for a hearing with
respect to issuance of the amendment to the subject facility operating license .
and any person whose interest may be affected by this proceeding and who
wishes to participate as a party in the proceeding must file a written peti-
tion for leave to intervene. Reaquest for a hearing and petitions for leave
te intervene shall be filed in accordance with the Commission's "Rules of
Practice for Domestic Licensing Proceedings" in 10 CFR Part 2. If a request
for a hearing or petition for leave to intervene is filed by the above date,
the Commission or an Atomic Safety and Licensing Board, desiagnated by the
Commission or by the Chairman of the Atomic Safety and Licensinoc Board Panel,
will rule on the request and/or petition and the Secretary or the designated
Atomic Safety and Licensing Board will issue a notice of hearinc or an appro-
priate order.

As required by 10 CFR §2.714, & petition for leave to intervene shall
set forth with particularity the interest of the petitioner in the proceeding,
and how that interest may be affected by the results of the proceeding, The
petition should specifically explain the reasons why intervention should be
permitted with particular reference to the following factors: (1) the nature
of the petitioner's right under the Act to be made a party to the proceeding;
(2) the nature and extent of the petitioner's property, financial, or other
interest in the proceeding; and (3) the possible effect of any order which
may be entered in the proceeding on the petitioner's interest, The petition
should also idemtify the specific aspect(s) of the subject matter of the

proceeding as to which petitioner wishes to intervene, Anv person who has



filed a petition for leave to intervene or who hps been admitted as a party

may amend the petition without requesting leave of the Board up to fifteen

(15) days prior to the first prehearing conference scheduled in the proceeding,
but such an amended petition must satisfy the specificity reauirements described
above.

Not later than fifteen (15) days prior to the first prehearing conference
scheduled in the proceeding, 2 petitioner shall file a supplement to the peti-
tion to intervene which must include a 1ist of the contentions which are souaht
to be Titigated in the matter, and the bases for each contention set forth
with reasonable specificity. Contentions shall be limited to matters within
the scope of the amendment under consideration. A petitioner who fails to
file such a supplement which satisfies these requirements with respect to
at least one contention will not be permitted to participate ac 2 party.

Those permittad to intervene become narties to the procesding, subject
to any limitations in the order granting leave to intervene, and have the
oppurtunity to participate fully in the conduct of the hearing, including
the opportunity to present evidence and cross-examine witnesses,

[f a hearing is requested, the Commission will make a final determination
on the issue of no significant hazards consideration. The final determina-
tion will serve to decide when the hearing is held,

If the final determination is that the amendment request involves no

signtficant hazards consideration, the Commission may issue the amendment

and make Yt effective, notwithstanding the regquest for a hear‘na, Any

hearing held would take place after issuance of the amendment,




.

If the final determination is that the amendment involves a significant
hazards consideration, any hearing held would take place before the issuance *
of any amendment.

Normally, the Commission will not issue the amendment until the expir-
ation of the 30-day notice period. However, should circumstances change
during the notice period ;uch that fatlure to act in a timely way would
result, for example, in derating or shutdown of the facility, the Commission
may issue the license amendment before the expiration of the 30-day notice
period, provided that its final determination is that the amendment involves
no significant hazards consideration. The final determination will consider
211 public and State comments received. Should the Commission take this
action, it will publish a notice of issuance and provide for opportunity
for a hearing after isiuance. The Cormmission expects that the need to
take this action will occur very infrequently,

A request for a hearing or 2 petition for leave to intervene must be
filed with the Secretary of the Commission, U.S. Nuclear Regulatory Commission,
Washington, D.C. 20555, Attention: Docketing and Service Branch, or may be
delivered to the Commission's Public Document Room, 1717 H Street, N.W.,
Washington, D.C., by the above date. Where petitions are filed during the
Tast ten (10) days of the notice period, it 15 requested that the petitioner
promptly so inform the Commission by a toll-free telephone call to Western
Unfon at (800) 325-6000 (in Missouri (800) 342-6700). The Western Union
operator should e given Datagram Idvntificat{On Number 3737 and the following

message addressed to James R, Miller: petitioner's name and telephone number;
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* date petition was mailed; plant name; and publication date and page number
of this FEDERAL REGISTER notice. A copy of the petition should also be sent
to the Executive Legal Director, U.S. Nuclear Regulatory Comﬁission. Washing-
ton, D.C. 20555, and to J. W. Durham, Senior Vice President, Portland General
Electric Company, 121 S.W. Salmon Street, Portland, Oregon 97204, attorney
for the licensee.

Nontimely filings of petitions for leave to intervene, amended petitions,
supplemental petitions and/or requests for hearing will not be entertained
absent a determination by the Commission, the presiding officer or the Atomic
Safety and Licensing Board designated to rule on the petition and/or request,
that the petitioner has made a substantial showing of good cause for the
granting of a late petition and/or request. That determination will be based
upon a balancing of the factors specified in 10 CFR 2.714(a)(1)(1)=lv' and
2.714(4d).

For further details with respect to this action, see the application
for amendment which is available for public inspection at the Commission's
Public Document Room, 1717 M Street, N.W., Washington, D.C., and at the
loca) public document room located at the Multnomah County Library, Social
Science and Science Department, 801 S.W. 10th Avenue, Portland, Oregon 97205,

Dated at Bethesda, Maryland, this

FOR THE NUCLEAR REGULATORY COMMISSION

. James R, Miller, Chief
Operating Reactors Branch #3
Division of Licensing
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Docket No. 50-344

Mr. Bart D, Withers

Vice President Nuclear

Portland General Electric Company
121 S. W. Salmon Street

Portland, Oregon 97204

Dear Mr, Withers:

By your letters dated November 23 and December 30, 1983 and affidavits dated
November 16 and December 30, 1983, you submitted Trojan Nuclear Plant spent
fuel storage rack design drawings and design calculations prcgartd by Nuclear
!nor?y Services, Inc. ?NES) and requested that they be withheld from public
disclosure pursuant to 10 CFR 2,790,

NES stated that the submitted information should be treated as proprietary
for the following reasons:

1. It 1s an NES policy to maintain the confidentiality of design
drawings due to the detailed information contained therein. In
the case of spent fuel rack desfgns, 1t is essential that the
drawings be prevented from entering the public domain because spent
fuel rack contracts are competitively awarded. I[f the detailed
characteristics of NES' design and fabrication processes were made
public, 1t would adversely affect NES' competitive position within
the industry. '

2. It is an NES policy to maintain the conficentiality of dcsiyn
documents due to the detailed design information and analysis
techniques contained therein, In the case of spent fuel designs,
ft 1s essential that the documents be prevented from entering the
public domain because spent fuel rack contracts are competitively
awarded, [f the detailed characteristics of NES' design and
analysis techniques were made public, 1t would adversely affect
NES' competitive position within the industry, .

3. NES 1s consistent in the application of this policy regarding design
documents for fuel rack projects, .

We have reviewed your application and the material based on the requirements

and criteria of 15 CFR 2.790 and, on the Lasis of NES' statements, have deter-
mined that the submitted fnformation sought to be withheld contains trade secrets
or proprietary commercial information,




Mr. Bart Withers wr

It 1s our belief, pursuant to 10 CFR 2,790(b)(5) and Section 103(b) .of the Atomic
Encrg{ Act of 1954, as amended, that, at this time, the right of the pubiic to

be fully apprised of the submitted information does not outweigh the need to
protect NES' competitive position,

Accordinvly. we have determined tnat the information should be withheld
from public disclosure,

We therefore, approve your request for withholding pursuant to 10 CFR
2.790 and are withholding the following documents from public inspection
as proprietary:

NES DRAWING NO,

8087696 80C7690 8007698 80E7684
8087697 80C7691 8007699 80E7685
8087735 80C7692 8007700 80E7686
8087736 . 80C7693 8007702 80E7687
8087753 80C7694 8007703 80€7688
8087754 80C7695 8007704 80E7689
80C7701 8007705 80E7740
80C7708 8007706 80E7743
80C7709 8007707 80E7744
80C7710 8007748 80E7745
80C7711 8007750 B0E7746
80C7712 8007751 BOE7747
80C7713 8007752
20C7737
80C7749

Twelve pages of weld stress calculations prepared by NES (identified as
“prepared by J. Shah, Project 5529, 5240, Task 320" dated December 13
1983 (pages 1, 2, 3, 4, 10) and December 9, 1983 (pages 5, 6, 7, 8, 9,
11, 12) entitled “NRC Licensing Support" and numbered pages 1 through 12,

Withholding from public inspection shall not affect the right, if any, of
persons properly and directly concerned to inspect the documents, [f the

need arises, we may send copies of this information to our consultants working
in this area. We will, of course, insure that the consultants have signed the
appropriate agreements for handling proprietary information,

[f the basis for withholding this information from public inspection should
change in the future such that the information could then be made available
for public inspection, you should promptly notify the NRC, You should alse
understand that the NRC may have cause to review this determination in the
future, such as 1f the scope of a Freedom of Information Act request includes
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your information. In all review situations, if the NRC needs additional in-
formation from you or makes a determination adverse to the above, you will be
notified in advance of any public disclosure.

Sincerely,

James R, Miller, Chief
Operating Reactors Branch #3
Division of Licensing

cc: See next page




cc:

Portland Genera! Ylectric Company
. (cc list for Spent Fuel Pool Proceeding only)

Ivan W. Smith, Chairman
Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commiss:on
Washington, 0.C. 20555

Dr. Peter A, Morris

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dr. Oscar H, Paris

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Robert M., Hunt, Chairman

Board of County Commissioners

Columbia County v
St. Helens, Oregon 97501

Regional Administrator

Nuclear Regulatory Commission, Region V
1450 Maria Lane, Suite 210

Walnut Creek, California 94596

Walter Perryv, 111
Attorney for Oregon Deparment

of Ener?y and Energy Facility
Siting Council

100 ‘ustice Building
Salem, OR 97310

Ronald Johnson, Esq.

Portland General Electric Co.
121 S.W. Salmon Street
Portland, OR 9720¢

Eugene Rosolie

Coalition for Safe Power
408 S.W., Second Street
Suite 410

Portland, OR 97204
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Our letter of April 14, 1978, provided NRC Guidance entitled, ol

"Review and Acceptance of Spent Fuel Storage and ¥andling

Applications.” Enclosed are modifications to this document
for your information and use. TRese involve pages: 1V-<5 and
IV-6 of the document and comprise modified rationale and

. corrections. "
“Sincerely, o
P R, A
,A—: e b
. Brian K. Grimes, Assistant Director

. for Engineering and Projects
Dtvision of Operating Reactors

Enclosure: .

Pages IV-5 and IV-6

cc Q/enc‘losure:
Service List
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(6)

(7)

In order to determine the flexibility of the pool wall it is
acceptable for ‘the licensee to use equivalent mass and stiffness
properties obtained. from galgulaticns similar to those descrived in
“Iniroduction to Structural Dynamics" by J. M. Biggs published by
McGraw Hil1 Book Company. Should the fundamental frequency of

the pool wall model be higher than or equal to 33 Hertz, it may

be assumed that the response af trne pool wall and the corres=
ponding later:1 support to the new rack system are {dentical to-
those of the basc siab, for which apprapriate floor response
spectra or ground response spectra may already exist.

Structural Acceptance Criteria
When AISC Code procedurss are adopted, the structural acceptance

criteria are those given in Section 3.8.4.11.5 cf the Standard
Review Plan for steel and concrete structures. For stainless

" ¢teel the acceptance criteria expressed as a percentage of yield

stress should satisfy Section 3.8.4.11.5 of the Standard Review

Plan. When subsection NF, Section 111, of the ASME B&PV Code is

used for the racks, the structural acceptance criteria are those
given in the Table below. When buckling loads are considered in the
design, the structural acceptanca criteria shall be limited by the
requirements of Appendix XV11-2110(b) of the ASME Boiler and Pressure

vessel Code.

For impact loading the ductility ratios utilized to absordb kinetic
energy in.the tensile, flexural, compressive, and shearing modes
should be quantified. When considering the effects of seismic

loads, factors of safety against gross s1iding and overturning of
racks and rack modules under all probable <ervice conditions shall

be in accordance with the Section 3.8.5.1I-5 of the Standard Review
Plan. This position on factors of safety against sliding and tilting
need not be met provided any one of the following conditions is met:

(a) it can be shown by detailed nonlinear dynamic analyses that
the amplitudes of sliding motion are minimal, and impact
be ween adjacent rack modules or between 2 rack module and~
the pool walls is prevented provided that the factors of
safety against tiliing are within the values permitted by
Section 3.8.5.1..5 of the Standard Review Plan.

() it can be shown that any cliding and tilting motion will be

contained within suitable geometric constraints such as
thermal clearances, and that any impact due to the clear- -
ances is incorporated.

Materials, Quality Control, and Special Construction Techniques:

The materials, quality control procedures, and any special con-
struction techniques should be described. The sequence of in-
stallation of the new fuel racks, and a description of the pre-
cautions to be taken to prevent damage to the stored fuel during

Iv-5



Load Combination

[lastic Analysis

D+L

D+L+E

D+L +To
D+L+To+ E:;

D+L+Ta+E

D+L +Ta + £l

Limit Anq1ysis

1.7 (D + L)

1.7 (D + L +E)

1.3 '(D + L'+ To)
1.3(D+L +E+To)
1.1 (D+L +Ta +E)

Acceptance Lirmit

Normal limits of NF 3231.la
Normal 1imits of NF 3231.12
Lesser of 2Sy or Su stress range
Lesser of gSy or Su stress range

Lesser of 2S5y or Su stress range

Faulted condition limits of
NF 3231.1c

Limits cf XVII-4000 of Appendix XVII
of ASME Code Section IIl

Notes: 1. The abbreviations in the table above are those used in
Section 3.8.4 of the Standard Review Plan where each term
is defined except for Ta

temperature associated
conditions.

which is defined as the highest

with the postulated abnormal desig

' -

2. Deformation limits specified by the Design Specification
limits shall be satisfied, and such deformation limits
should preclude damage to the fuel assemblies.

3. The provisions of NF 3231.1 shall be amendéd by the
. requirements of the paragraphs c.2, 3, and 4 of the
Regulatory Guide 1.124 entitled "Design Limits and Load
Combinations for Class 1 Linear-Type Component Supports.”

Iv-6




- . UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

“April 14, 1978

To A1l Power Reactor Licensees

—=Gentlemen:

Enclosed for your information and possible future use {s the NRC
guidance on spent fuel pool modifications, entitled "Review and .
Acceptance of Spent Fuel Storage and Handling App11cationsf. This
document provides (1) additional guidance for the type and extent -
of {information needed by the KRC staff to perform the review of
licensee proposed mod{fications of an operating reactor spent fuel
storage pool and (2) the acceptance criteria to be used by the

NRC Staff in authorizing such modifications. This includes the
information needed to make the findings called for by the Commission

in the Federal Register Notice dated September 16, 1975 (copy enclosed)
with regard to authorization of fuel pool modi fications prior to the
completion of the Generic Environmental Impact Statement, "Hand1ing
and Storage of Spent Fuel from Light Water Nuclear Power Reactors”.

The overall design objectiv;s of a fuel storage facility at 2 reactor

" complex are ioverned by various Regulatory Guides, the Standard

Review Plan NUREG-75/087), and various industry standards. This
guidance provides 2 compilation in a single document of the pertinent
portions of these applicable references that are needed in addressing
spent fuel pool modifications. No additional regulatory requirements
are imposed or implied by this document.

Based on a review of license applications to date requesting authorizatic
to increase spent fuel storage capacity, the ctaff has had to request
additional information that could have been included in an adequately
documented initial cubmittal. If in the future you find {t necessary

to apply for authorization to modify onsite spent fuel storage
capacity, the enclosed guidance provides the necessary {nformation

and acceptance criteria utilized by the NRC staff in evaluating these
applications. Providing the {nformation needed to evaluate the

~ matters covered by this document would likely avoid the necessity

for NRC questions and thus sign1f1cant1y shorten the time required
to process a fuel pool modi fication amendment.

Sincerely,

~
R

-, S : 3 . 8rian K. Grimes, Assistant Director
for Engineering and Projects

=0

pivision of Operating Reactors

gEnclosures: :
1. NRC Guidance

te ad o=
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ENCLOSURE NO. 1

OT POSITION FOR REVIEW AND ACCEPTANCE OF
SPENT FUEL STORAGE AND HANDLING APPLICATIONS

BACKGROUND

Piior to 1975, low density spent fuel storage racks were designed with
a large pitch, to prevent fuel pool crititality even if the pool
contained the highest enrichment uranicm in the light water reactor
fuel assemblies. Due to an increased demand on storage space for \
spent fuel assemblies, the more recent approach is to use high density
storage racks and to better utilize available space. In the case of
operating plants the new rack system interfaces with the old fuel pool
structure. A proposal for installation of high density storage racks
may involve a plant in the licensing stage or an operating plant. The
requirements of this position do not apply to spent fuel storage and
handling facilities away from the nuclear reactor complex.

On September 16, 1975, the Commission announced (40 F. R. 42801) its
intent to prepare a generic environmental impact statement on handling
and storage of spent fuel from light water power reactors. In this
notice, the Commission also announced its conclusion that it would not
be in the public interest to defer all licensing actions intended to
ameliorate a possible shortage of spent fuel.storage capacity pending
completion of the generic environmental impact statement.

The Commission directed that in the consideration of any such proposed
licensing action, an environmental impact statement or environmental
impact appraisal shall be prepared in which five specific factors in
addition to the normal cost/benefit balance and environmental stresses
should be applied, balanced and weighed.

The overall design objectives of a fuel storage facility at the reactor
complex are governed by various Regulatory Guides, the Standard Review
Plan, and industry standards which are lTisted in- the reference section.
Based on the reviews of such applications to date it is obvious that
the staff had to request additional information that could be easily
included in an adequately documented initial submittal. It is the
intent of this document to provide guidance for the type and extent of
information needed to perform the review, and to indicate the acceptance
criteria where applicable.

o ¢
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REVIEW DISCIPLINES . -

The objective of the staff review is to prepare (1) Safety Evaluation
Report, and (2) Environmental Impact Appraisal. The broad staff
disciplines involved are nuclear, mechanical, material, structural,
and environmental.

Nuclear and thermal-hydraulic aspects of the review include the poten-
tial for inadvertant criticality in the normal storage and handling of
the spent fuel, and the consequences of credible accidents with respect
to criticality and the ability of the heat rémoval system to maintain
sufficient cooling. '

Mechanical, material and structural aspects of the review concern the
capability of the fuel assembly, storage racks, and spent fuel pool
system to withstand the effects of natural phenomena such as earth-
quakes, tornadoes, flood, effects of external and internal missiles,
thermal loading, and also other service loading conditions.

The environmental aspects of the review concern the increased thermal
and radiological releases from the facility under normal as well as
accident conditions, the occupational radiation exposures, the genera-
tion of radioactive waste, the need for expansion, the commitment of
material and nonmaterial resources, realistic accidents, alternatives
to the proposed action and the cost-benefit balance.

The information related to nuclear and thermal-hydraulic type of
analyses is discussed in Section III.

The mechanical, material, and structural related aspects of informa-
tion are discussed in Section IV. :

The information required to complete an environmental impact assess-
ment, including the five factors specified by the Commission, is
provided in Section V. :

I1-1



TR LR L LR

LT L LT

P TI T  I T Lon] LA CCUEEE LR I Sen

e T L

4

111. NUCLEAR AND THERMAL-HYDRAULIC CONSIDERATIONS cPEL

1.

1.1

1.2

Neutron Multiplication Factor

To include all credible conditions, the licensee shall calculate
the effective neutron sultiplication factor, K ce. in the fuel
storage pool undef the following sets of ass"uiﬁ corditions:

Normal Storage

a. The racks shall be designed to contain the most reactive
fuel authorized to be stored in the facility without any
control rods or any noncontained* burnable poison and the
:ue1]§h311 be assumed to be at the most reactive point in

ts life.

b. The moderator shall be assumed to be pure water at the
temperature within the fuel pool limits which yields the
largest reactivity.

c. The array shall be assumed to be infinite in lateral extent
or to be surrounded by an infinitely thick water reflector
and thick concrete, ** as appropriate to the design.

d. Mechanical uncertainties may be treated by assuming "worst
case" conditions or by performing sensitivity studies and
obtaining appropriate uncertainties.

e. Credit may be taken for the neutron absorption in structural
materials and in solid materials added spacifically for
neutron absorption, provided a means of inspection is estab-
lished (refer to Section 1.5).

Postulated Accidents

The double contingency principle of ANSI N 16.1-1975 shall be
applied. It shall require two unlikely, independent, concurrent
events to produce 2 criticality accident.

Realistic initial conditions (e.g., the presence of soluble
boron) may be assumed for the fuel pool and fuel assemblies. The

"Noncontained” burnable poison is that which is not an integral part of
the fuel assembly. ok

==t should be noted that under certain conditions concrete may be a mere
effective reflector than water.

TT1.Y



1.3

1.4

postulated accidents shall include: () dropping of 2 fuel
element on top of the racks--and any other achievable abnormal
location of 3 fue) assesbly in the pool; (2) a dropping or tip-
ping of the fuel cask or other heavy objects into the fuel pool;
(3) effect of tornado or parthquake on the deformation and rela-
tive position of the fuel racks; and (4) loss of all cooling
systems or flow under the accident conditions, unless the cooling
system is single failure proof.

Calculation Methods

The calculation method and cross-section values shall be verified
by comparison with critical experiment data for assemblies similar
to those for which the racks are designed. sufficiently diverse
configurations shall pe calculated to render jmprobable the
ucancellation of error” in the calculations. So far as practi-
cable the ability to correctly account for heterogeneities (e.g.»

‘tnin slabs of absorber between storage 1ocations)'sh111 be

demonstratzd.

A calculational bias, including the effect of wide spacing between
assemblies shall be determined from the comparison petween calcu= -
lation and experiment. A calculation uncertainity shall be
determined such that the true pultiplication factor will be less
than the calculated value with a 95 percent probability at a 95
percent confidence level. The total uncertainity factor on K ¢e
shall be obtained by 2 statistical combination of the calcuhg
tional and mechanical uncertainties. The k value for the
racks shall be obtained by sumning the calcﬁﬁxted value, the

calculational bias, and the tota) uncertainty.

Rack Modification

for modification to existing racks in operating reactors, the
following information should be provided in order to oxpedite the
review: .

(a) The overall size of the fuel assembly which js to be stored
~ in the racks and the fraction of the total cell area which
represents the overall fue) assembly in the model of the

nominal storage lattice cell;

(b) For H.0 + stainless steel flux trap lattices{ the nominal
thickhess and type of stainless steel used in the storage
racks and the thermal (.025 ev) pacroscopic neutron absorp-

+jon Cross section that is used in the calculation method
for this stainless steel;

(c) Also, for the H,0 * stainless steel flux trap lattices, the
change of the cg1cu1ated neutron multiplication factor of

111-2



infinitely long fuel assemblies in infinitely large arrays

in the storage cack (i.e., the k of the nominal fuel storag

lattice cell and the changed k) for:

(1) A change in fuel loading in grams of y23s, or equivas

lent, per axia)l centimeter of fuel assemdly where it
assumed that this change is made by increasing the
enrichment of the y23s; and, .

(2) A change in the thickness of stainless steel- in the

AL storage racks assuming that a decreaseé in stainless

‘stee] thickness is taken Up by an increase in water
thickness and vice versa;

(d) For lattices which use poron or other strong neutron absc

ers provide:

(1) The effective areal density of the boron-ten atons
(i.e., gio atoms/cm? or the equivalent number of b
ten atoms for other neytron absorbers) between fuel

assemblies.

(2) Similar to Item C, above, provide the sensitivity ¢
« the storage lattice cell k tot-

(a) The fue) loading in grams of U238, or equival
per axial centimeter of fuel assemdbly,

(b) The storage Tattice piteh; and,

(¢) The area) density of the boron-ten atoms bet
fuel assemblies.

1.5 Acceptance Criteria for Critiqa1ity

The neutron multiplication factor in spent fue) pools shall
less than OT equal to 0.9%, including all uncertainties, U

all conditions

(1) For those facilities which employ a strong neutron ab
material to reduce the neutron multiplication factor
storage pool, the licensee shall provide.the descript

onsite testis which will be performed to confirm the |
and retention of +he strong apsorber in the racks.
results of an initial, onsite verification test shal
within 95 percent confidence 1imits that there is 2

.cient amount of neutron absorber in the racks to mai
the neutron multiplication factor at or pelow 0.85.

addition, coupon o other type of syrveillance test’
pe performed on a statistically acceptable sample S

111-3



(2)

3)

periodic basis throughout the 1ife of the racks to verify
the continued ptresence of a sufficient amount of neutron
absorber in the racks to paintain the neutron multiplication
factor at or below 0.95.

Decay Heat Calculations for the Spent Fuel )
The calculations for the amount of thermal energy that will
have to be remdved by the spent fuel pool cocling systea
shall be made in accordance with Branch Technical Position
APCSB 9-2 entitled, “Residual Decay Energy for Light Water
Reactors for Long Term Cooling.” This Branch Technical
Position is part of the Standard Review Plan (NUREG 75/087).

Thermal-Hydraulic Analyses for Spent Fuel Cooling

Conservative methods ' should be used to calculate the maximum
fuel temperature and the increase in temperature of the

water in the pool. The zaximum void fraction in the fuel
assembly and between fuel assemblies should also be calculated.

Ordinarily, in order not to exceed the design heat load for
the spent fuel cooling system it will be necessary to do a
certain amount of cooling in the reactor vessel after reactor
shutdown prior to moving fuel assemblies into the spent fuel
pool. The bases for the analyses should include the estab-
lished cooling times for both the usua) refueling case and
the full core off load case.

A potential for a large increase in the reactivity in an uzo
flux trap storage lattice exists if, somehow, the water is
kept out or forced out of the space between the fuel assem™
blies, conceivably by trapped air or steam. For this reason,
it is necessary to show that the design of the storage rack
is such that this will not occur and that these spaces will
always have water in them. Also, in some cases, direct -
gamma heating of the fuel storage cell walls and of the
intercell water may be significant. It is necessary to
consider direct gamma heating of the fuel storage cell walls
and of the intercell water to show that boiling will not
occur in the water channels between the fuel assemblies. ~
Under postulated accident conditions where all non-Category
1 spent fuel pool cooling systems become {noperative, it is
necessary to show that there is an alternate method for
cooling the spent pool water. When this plternative method
requires the installation of alternate components or signifi-
cant physical alteration of the cooling system, the detailed
steps shall be described, along with the time required for
each. Also, the average amount of water in the fuel pool
and the expected heat up rate of this water assuming loss of
all cooling systems shall be specified.

111-4



(4)

(5)

Potential Fuel and Rack Handling Accidents .

The method for‘;bbing the racks to and from and into and out

- of the fuel pool, should be described. Also, for plants

where the spent fuel pool modification requires different
fuel handling procedures than that described in the Final
Safety Analysis Report, the differences should be discussed.
1f potential fuel and rack handling accidents occur, the
neutron multiplication factor in the fuel pool shall not
exceed 0.95. These postulated accidents shall not be the -

- cause of the loss of cooling for either the spent fuel or-

the reactor.
Technical Specifications

To insure against criticality, the following technical speci-
fications are needed on fuel storage in high density racks:

1. The neutron multiplication factor in the fuel pool
shall be less than or equal to 0.95 at all times.

2. The fuel loading (i.e., grams of uranium-235, or
equivalent, per axial centimeter of assembly) in fuel
ascemblies that are to be loaded into the high density

- racks should be limited. The number of grams of
uranium-235, or equivalent, put in the plant's tech-
nical specifications shall preclude criticality in the
fuel pool.

Excessive pool water temperatures may lead to excessive loss
of water due to evaporation and/or cause fogging. Analyses
of thermal load should consider loss of all pool cooling
systems. To avoid exceeding the specified spent fuel pool
temperatures, consideration shall be given to incorporating
a technical specification 1imit on the pvol water tempera~
ture that would resolve the concerns described above. For
limiting values of pool water temperatures refer to
ANSI-N210-1976 entitled, "Design Objectives for Light Water
Reactor Spent Fuel Storage Facilities at Nuclear Power
Stations," except that the requirements of the Section
9.1.3.111.1.d of the Standard Review Plan is applicable for
the maximum heat load with normal cooling systems in
operation.
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V. HECHANICAL: MATERIAL, AND STRUCTURAL CONSIDERATIONS ey m 3

-

-

~

(1) Description of the Spent Fuel Pool and Racks

Descriptive information including plans and sections showing the
spent fuel pool in relation to other plant structures shall be
provided in order to define the primary structura) aspects and
elements relied upon: to perform the safety-related functions of
the pool and the racks. The main safety function of the spent

fuel
in a

pool and the racks js to maintain the spent fuel assemblies
safe configuration through all environmental and abnormal '

loadings, such as earthquake, and impact due to spent fuel cask :
drop, drop of 2 spent fuel assembly, or drop of any other heavy
object during routine spent fuel handling.

The major structural elements reviewed and the extent of the
descriptive information required are indicated below.

(a)

(b)

Support of the Spent Fuel Racks: The general arrangements
and principal features of the horizontal and the vertical
supperts to the spent fuel racks should be provided indi-
cating the methods of transferring the loads on the racks to
the fuel pool wall and the foundation slab. A11 gaps
(clearance or expansion allowance) and sliding contacts
should be indicated. The extent of interfacing between the
new rack system and the old fuel pool walls and base slab
should be discussed, i.e., interface loads, response spec”
tra, etc. ~

If connections of the racks are made to the base and to the
side walls of the pool such that the pool liner may Be
perforated, the provisions for avoiding leakage of radio-
active water of the pool should be indicated.

Fuel Handling: Postulation of a drop accident, and gquanti-
fication of the drop parameters are reviewed under the
environmental discipline. Postulated drop accidents must
jnclude 2a straight drop on the top of 5 rack, a straig
drop through an individual cell all the way to the pbottom of
the rack, and an inclined drop on the tc of a rack. in-
tegrity of the racks and the fuel po¢ Jue to a postulated
fuel handling accident is reviewed under the mechanical,
material, and structural disciplines. Sketches and suffi-
cient details of the fuel handling system should be provide
to facilitate this review.
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“(2) Applicabl: Cédes, Standards and Specifications

)

Construction materjals should conform to Section III, Subsec-
- ¢ tion NF of the ASME* Code. All Materials should be selected to
be cozpatible with the fue) pool environment to-mininize corro-
sion and galvanic effects. ~

Design, fabrication, and {nstallation of spent fuel racks,of
stainless steel material may be performed based upon the A1SC**
specification or Subsection NF requirements of Section III of the
ASME B&PY Code for Class 3 component supports. Once a code is
chosen its provisions must be followed in entirety. When the
AISC specification procedures are adopted, the yield stress

- yalues for stainless steel base meta) may be obtained from the
Section 111 of the ASME B&PV Code, and the design stresses de-
fined in the AISC specifications as percentages of the yield
stress may be used. Permtssible stresses for stainless steel
welds used in accordance with the AISC Code may be obtained from .
Table NF-3292.1-1 of ASHE Section 111 Code. .

Other materials, design procedures, and fabrication techniques
will be reviewed on a case by case basis.

(3) Seismic and Impact Loads

For plants where dynamic input data such as floor response spec
tra or ground response spectra are not available, necessary
(: dynamic analyses may be performed using the criteria described in
Section 3.7 of the Standard Review Plan. The ground response
spectra and damping values should correspond to Regulatory Guide
1.60 and 1.61 respectively. For plants where dynamic data are
available, e.g., ground response spectra for a fuel pool sup-
ported by the ground, floor response spectra for fuel pools
supported on soil where soil-structure interaction was considered
in.the pool design or a floor response spectra for a fuel pool
supported by the reactor building, the design and analysis of the
new rack system may be performed by using either the existing _
input parameters inclrding the old damping values or new param~
eters in accordance with Regulatory Guide 1.60 and 1.61. The use
of existing input with new damping values in Regulatory Guide
1.61 is not acceptable.

seismic excitation along three orthogonal directions should be
imposed simultaneously for the design of the new rack system.

~¥Zmerican Society of Mechanical Engineers Boiler and Pressure Vessel
Codes, Latest Edition.

xxpnerican Institute of Steel Construction, Latest Edition.
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(4)

The peak response from each direction should be combined by
square root of the sum of the sguares. 1f response spectra are
available for 2 vertical and horizontal directions only, the same
horizontal response spectra may be applied along the.pther hori-
zontal direction.. "

The effect of submergence of the rack system on the damping and
the mass of the fuel racks has been under study by the NRC.
Submergence in water may introduce damping from two sources, (a)
viscous drag, and (b) radiation of energy away from the submerged
body in those cases where the confining boundaries are far enough
away to prevent reflection of waves at the boundaries. Viscous
damping is generally negligible. Based upon the findings of this
current study for a typical high density rack configuration, wave
reflections occur at the boundaries so that no additional damping
should be taken into accour .

A report on the NRC study is to be puinshed shortly under the
' <

title * ive Mass and Damping of Subm
(UCRL-52342), DV ong. lhe recommendations provided in

this report on the added mass effect provide an acceptable basis
for the staff review. Increased damping due to submergence in
water is not acceptable without applicable test data and/or
detailed analytical results. _

Due to gaps between fuel assemblies and the walls of the guide
tubes, additional loads will be generated by the impact of fuel
assemblies during a postulated seismic excitation. Additional
loads due to this impact effect may be determined by estimating
the kinetic energy of the fuel assembly. The maximum velocity of
the fuel assembly may be estimated to be the spectral velocity
associated with the natural frequency of the submerged fuel
assembly. Loads thus generated should be considered for logal as
well as overall effects on the walls of the rack and the sup~
porting framework. It should be demonstrated that the consequent
loads on_the fue) assembly do not lead to a damage of the fuel.

Loads generated from other postulated impact .events may be.accept
able, if the following parameters are described in the report:
the total mass of the impacting missile, the maximum velocity at
the time of impact, and the ductility ratio of the target materi.
utilized to absorb the kinetic energy.

Loads and Load Combinations: |

Any change in the temperature distribution due to the proposed

modification should be jdentified. Information pertaining to ti
applicable design loads and various combinations thereof should
be provided indicating the thermal load due to the effect of the
maximum temperature distribution through the pool walls and bas

Iv-3
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(5)

slab. Temperature gradient across Lhe TACK >uitmsw: = =
differential heating effect petween a2 full and an empty cell
should be indicated and incorporated in the design of the rack
structure. Maxigum wplifg forces available from the crane should
be {ndicated including the consideration of these forces in the
design of the racks and the analysis of the existing pool floor,
if applicable.

The specific 1oads and Joad combinations are acceptablef they
are in conformity with the applicable portions of Section
3.8.4-11.3 of the Standard Review Plan. = :

=Y
.

Design and Ana\ysiéfé%qgcdurds‘ Wi T ot B

Details of the gathematical model including 2 description of hov
the important parameters are obtained should pe provided includ
ing the following: the gethods used to {ncorporate nn{ s
between the support systems and gaps between the fuel bundles
and the guide tubes; the pethods used to lump the masses of the *
fuel bundles and the guide tubes; the methods used to account for
the effect of sloshing water on the pool walls; and, the effect
of submergence on the mass, the mass distribut‘on and the effec”
tive damping of the fuel bundle and the fuel racks.

The design and analysis procedures in accordance with Section
3.8.4-11.4 of the Standard Review Plan are acceptable. The
effect on gaps, sloshing water, and increase of effective mass
and damping due to submergence in water should be quantified.

when pool walls are utilized to provide lateral restraint at
higher elevations, 2 determination of the flexibility of the pool
walls and the capability of the walls to sustain such 1oads
should be provided. 1f the pool walls are flexible (having 2
fundasental frequency less than 33 Hertz), the floor response
spectra corresponding to the lateral restraint point at

higher elevation are likely to be greater than those at the base
of the pool. In such a case using the response spectrum approact
two separate analyses should be perforned as indicated below>

(a) A spectrum analysis of the rack system usin response spect
corresponding.to the highest support elevation provided tha
there is not significant peak frequency shift between the

response spectra at the lower and higher elevations;

() A static analysis of the rack system by subjecting it to tl
paximum relative support displacement.

The resulting stresses from the two ana1yse3 above should be
combined by the absolute sum method.

Iv-4




R In order to detersine the_flexibility of the pool wall it is

acceptable for the licensee to use equivalent mass and stiffness

Eroperties obtained from calculations similar to those described
Introduction to Structural Dynamics" by J. M. Biggs published by

McGraw Hi11 Book Coutany. Should the fundamental frequency of

the pool wall model

e higher than or equal to 33 Hertzy it may

be assumed that the response of the pool wall and the corres-
ponding lateral supgort to the new rack system are identical to

those of the base s

ab, for which appropriate floor response

spectra or ground response spectra may already exist.

(6) Structura!,Ac:eptihce,triteria

When AISC Code procédures are adopted, the structural acceptance
criteria are those given in Section 3.8.4.I1.5 of the Standard.
Review Plan for steel and concrete structures. For stainless

'

stee] the acceptance criteria expressed as a percentage of yield
stress should satisfy Section 3.8.4.11.5 of the Standard Review
Plan. When subsection NF, Section III, of the ASME B&PV Code is
used for the racks, the structural acceptance criteria are those
given in the Table below. '

cnergy in the tensile, flexural, compressive, and shearing modes
should be quantified. When considering the effects of seisaic

({L. for impact loading the ductility ratios utilized to zbsorb kinetic
-n'i

loads, factors of safety against gross sliding and overturning of
racks and rack modules under all probable service conditions
shall be in accordance with the Section 3.8.5.1I-5 of the Stand- -
ard Review Plan. This position on factors of safety against
s1iding and tilting need not be met provided any cne of the
following conditions is met: ;

(a)

(b)

it can be shown by detailed nonlinear dynamic analyses that
the amplitudes of s1iding motion are minimal, and impact
between adjacent rack modules or between a rack module and
the pool walls is prevented provided that the factors of
safety against tilting are within the values permitted by
Section 3.8.5.11.5 of the Standard Review Plan.

it can be shown that any sliding and tiiting motion will be
contained within suitable geometric comstraints such as
thermal clearances, and that any impact due to the clear

- ances is incorporated.

(7) Materials, Quality Control, and Special Construction Techniques:

The materials, quality control procedures, and any special con
struction technigues should be described. The sequence of in-
stallation of the new fuel racks, and a description of the pre-
cautions to be taken to prevent damage to the stored fuel during

Iv-5
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Load Cozbination s 3
E\estic\kne1isie' ' : Acceptance Limit -
TR Norsal 1imits of NF 323172

T3 S s IR
p+L+E . R e Norsa) liaits of KF 3231.12
p+L+To ., X 1:-5"tiees—i|om14-iei~ts’oc the
.ﬁ T - Jesser of 2 Sy end S
= '?- or s tea, e [
p+LlFWHE . N 1.5 tises—normal-limits;or the
. AN 1e3?r of 2 Sy-:ng Su
pel+Ta+k h \ 1:S-tines-norma?971uitq:or the
lesser of 2 Sy o7 Su’
p+lL+Ta+E J Faulted condition limits of
. | NF 3231.7¢

Limit Analysis
1.700+L)
L7@+L+D) ‘
1.33(D+ L +To) ¥
1.3 (@ +L+E=+To) | "
L1(eL+TasE) ¥
The abbriQietions

! Limits of XVII-4000 of Appendix Wil 2
¢ of ASHE Code Section 111 -

in the table above are those used in
section 3.8.4 of the standard Review plan where each term
3¢ defined except for Ta which is def highest
temperature associated with the postulated abnormal design

conditions.

Notes: ¥

specified by the Design specification
and such deformation limits
fuel assemblies.

2. peformation 1imits
limits shall be satisfied,
should preclude damage to the

3. The provisions of NF 3231.1 shall be
requirements of the peragraphs c.2, 3, and 4 of the
Regulatory Guide 1.124 entitled "Design Limits and Load

Combiq;t1ons.for.C1ass 1 Linear-Type Component Supports.”
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(8)

+he construction phase should be provided. Methods for str
tural qualification of special poison materials utilized tc
absorb neutron radiation should be described. The material
the fuel rack is reviewed for compatibility inside the fuel
environment. The quality of the fuel pool water in terms ¢
pH value and the available chlorides, fluorides, boron, he:
metals should be indicated so that the long-term integrity
rack structure, fuel assembly, and the pool liner can be e

Acceptance criteria for special matiriaTs such as poison m
should de based upon the results of the qualification prog
supppyted by test data and/or analytical .procedures, ¢

1f connections between the rack and the pool linir are mac
welding, the welder as well as the welding procedure for t
welding assembly shall be qualified in accordance with the

cable code.

1f precipitation hardened stainless steel material is usec
the construction of the spent fuel pool racks, hardness te
should be performed on each rack component of the subject
to verify that each part is heat treated properly. In ad
the surface film resulting from the heat treatment should
removed from each piece to assure adequate corrosion resi

Testing and Inservice Survei]]ance‘

Methods for verification of 10ng-term'matcria1 stability
mechanical integrity of special poison material utilized
neutron absorption should include actual tests.

Inservice surveillance requirements for the fuel racks ar
poison paterial, if applicable, are dependent on specifit
features. These features will be reviewed on a case by
basis to determine the type and the extent of inservice

lance necessary to assure long-term safety and integrity

pocl and the fuel rack system.
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R T et AN wo. * ™ : ot mten I W Iy
what are the specific needs that require increased storage

capacity in §§=};p¢g; fuel pool (SFP)2 ‘Include in the response:

(a) status ﬁfﬁéiﬁi;iciﬁn1Jafrangé;cnfig {f.any, with fuel-
" storage or tue1-reprocr§sing'f::i\!ties. R

(b) proposed refueling schedule, {ncluding the expected number . :
~of fuel assemblies that will be transferred into the SFP at
each refueling until the total existing capacity is reached,

(c) ;g:ber of spent fuel assemblies presently stored in the

(d) control rod assemblies or other components stored in the
SFP, and

(e) the additional time period that spent fuel assemblies would
be.stored onsite as a result of the proposed expansion, and

(f) the estimated date that the SFP will be filled with the
proposed increase in storage capacity.

Discuss the total construction associated with the proposed
modification, including engineering, capital costs (direct and
jndirect) and allowances for funds used during construction.

Discuss the alternative to increasing the storage capacity of
the SFP. The alternatives considered should include:

(a) shipment to 2 fuel reprocessing facility (if available),

(b) shipment to an independent spent fuel storage facility,

(c) shipment to another reactor site,

(d) shutting down the reactor.

The discussion of options (a), (b) and (¢) should include a cost
comparison in terms of dollars per KguU stored or cost per asserhly
The discussion of (d) should include the cost for providing

replacement power either from within or outside the licensee's
generating system.



V.2. RADIOLOGICAL EVALUATION f -

V'

(

(.’;,_‘1.4

1.5

2.

2.1

Discuss whether the commitment of material resources (e.g.,
stainless steel, boral, B,C, etc.) would tend to significantly
foreclose the a\ternativeg available with respect to any other
licensing actions designed to ameliorate a possible shortage of
spent fuel storage capacity. Describe the material resources
that would be consumed by the proposed msodification. a
Discuss the additional heat load and the anticipated maximum
temperature of water in the SFP which would result from the
proposed expansion, the resulting increase in evaporation rates;
the additional heat load on component and/or plant cooling water .
systems and whether there will be any significant increase in E,
the amount of heat released to the environment.

y

Follewing is a list of information needed for radiological
evaluation: -

The present annual quantity of solid radioactive wastes gen-
erated by the SFP purification systea. Discuss the expected
increase in solid wastes which will result from the expansion of
the capacity of the SFP.

2.2. Data regarding krypton-85 measured from the fuel building ven=

2.3

tilation system by year for the last two years. If data are not
available from the fuel building ventilation system, provide
this data for the ventilation release which includes this systeam.

The increases in the doses to personne] from radionuclide con
centrations in the SFP due to the expansion of the capacity of
the SFP, including the following: '

(a) Provide a table showing the most recent gamma isotopic
analysis of SFP water jdentifying the principal radio~
nuclides and their respective concentrations.

(b) The models used to determine the external dose equivalent
" rate from these radionuclides. Consider the dose equiva-
lent rate at some distance above the center-and edge of the
pool respectively. (Use relevant experience if necessary).

(c) A table of recent analysis performed to determine the
principal airborne radionuclides and their respective
concentrations in the SFP area.

(d) The model and assumptions used to determine the increase,

if any, in dose rate from the radionuclides identified in
(c) above in the SFP area and at the site boundary.

ve
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2.4

(e) An estimate of the increase in the annual man-rem burden
E from more frequent changing of the demineralizer resin and
filter media. ‘ .

(1) The bhiid&ﬁ“of E;ud (e.g., 5%Co, $°Co) along the sides of
Ve

the pool and the remova thods that will be used to
reduce radiation levels at the pool edge to as low as -
reasonably achievable. - A

{g) The expected tota)l man-rem to be received by personnel
occupying the fuel pool area based on all operations in
that area including the doses resulting from (e) and (f)
shove. - - - T By TN

A discussion of the radiation protection program as it affects
(a) through (g) should be provided.

Indicate the weight of .e present spent fuel racks that will be
removed from the SFP due to the modification and discuss what
will be done with these racks.

ACCIDENT EVALUATION JER

3.1

3.2

3.3

The accident review shall consider:
(a) cask drop/tip analysis, and

(b) evaluation of the ovérhead handling system with respect i<
Rey Jatory Guide 1.104.

If the accident aspects of review do not establish acceptabilit
with respect to either (a) or (b) above, then technical specif’
tions may be required that prohibit cask movement in the spent

fuel building.

If the accident review does not establish acceptability with
respect to (b) above, then technical specifications may be
required that: :

(1) define cask transfer path including control of
(a) cask height during transfer, and
(b) cask lateral position during transfer

(2) indicate the minimum age of fuel in pool sections during
movement of heavy loads near the pool. In special cases

evaluation of consequences-1initing engineered safety
features such as isolation systems and filter systems a

be required.
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1.28

1.60

1.61

1.76
1.92

REFERENCES :
1. - Regulatory Guides _
. 1313 - 'Dcsign Objectives for Light Water Reactor Spent Fuel

Storage Facilities at Nuclear Power Stations
- Seisnjé Dcsl@n_éjassiﬂation

- “Design Response Spectra for Seismic Design of Nuclear
Power Plants - ‘u ae . : -l

Damping Values for Seismic Design of Nuclear Power
Plants .

Design Basis Tornade for Nuclear Power Plants

Combining Modal Responses and Spatial Components in
Seismic Response Analysis -

1.104 = Overhead Crane Handling Systems for Nuclear Power

Plants

1.124 - Design Limits and Loading Combinations for Class |

Standard Rcviu_‘ ?_'lan

3.7

Linear-Type Components Supports

- Soisnfc-Msigv; .

3.8.4 - Other Category I Structures

9.1

- Fuel Storage and Handling:

9.5.1 - Fire Protection System
Industry Codes and Standards |

‘.

American Society of Mechanical En?inurs. Boiler and Pres-
sure Vessel Code Section 111, Division 1

American Institute of Steel Construction Specifications
American National Standards Institute, N210-76

American Society of Civil Engineers, Suggested Specificati
for Structures of Aluminium Alloys 6061-T6 and 6067-T6
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The Alwafniux Asssefation, Specification for Aluminium
Structures
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- i"‘» m"‘e, UNITED STATES O \,

§ w p NUCLEAR REGULATORY COMMISSION B
N " WASHINGTON, D. C. 20658
A Nars

April 15, 1983

Trant

Dockets Nos. 50-313

and 50-368

Mr., John M, Griffin, Vice President
Nuclear Operations

Arkansas Power & Light Company

P. 0. Box 551

Little Rock, Arkansas 72203

Dear Mr, Geiffin:

The Commission has issued the enclosed Amendments Nos. 76 and 43 to Facility
Operating Licenses Nos. DPR-51 and NPF-6 for Arkansas Nuclear One, Units

Nos. 1 and 2 (ANO-1 & 2). These amendments consist of changes to the

Technical Specifications in response to your application transmitted by

letter dated November 5, 1982, suppiemented by letters dated February 17, 1983,
March 3, 7, 10, 21, 22, 24, 28 and 29, 1983, and April S and 7, 1983,

These amendments allow an inerease in the storage capacity for the ANO-1 spent
fuel pool from 539 to 968 storage locations and of the ANO-2 spent fuel pool
from 485 to 988 storage locations.

Copies of the Safety Evaluation, Environmental Impact Appraisal, and Notice
of (ssuance/Negative Declaration are also enclosed.

Sincerely,

F. Stolz, Ch1QE:

Jperating Reactors Branch #4
Uivision of Licensing

_m‘ﬁ@g
obert A, Clark, Chief

Operating Reactors 8ranch #3
Division of Licensing

Enclosures:

1. Amendment No. 76 to DPR-S5]

2. Amendment No. 43 to NPF.§

3. Safety Evaluation

4, Enviromnmenta! Impact Appraisal
5. Notice/Negative Declaration



Arkansas Power & Light Company . 50-313, Arkansas Nuclear One, Unit 1
50-368,  Arkansas Muclear One, Unit 2

cc:

Mr. John Marshall

Manager, Licensing .
Arkansas Power & Light Company
P. 0. Box 55

Little Rock, Arkansas 72203

Mr. James M. Levine

General Manager

Arkansas Nuclear One

P. 0. Box 608

Russellville, Arkansas 72801

Mr. Robert B. Borsum
Babcock & Wilcox

Nuclear Power Generation Division
Suite 220

7910 Woodmont Avenue
Bethesda, Maryland 20814

Nicholas S. Reynolds, Esg.
c/o DeBevoise & Liberman
1200 Seventeenth Street, N.W.
Washington, D. C. 20036

Mr. Charles 8. Brinkman

Manager - Washington Nuclear
Operations

C-E Power Systems

7910 Woodmont Avenue

Bethesda, Maryland 20814

Regional Administrator

U.S. Environmental Protection Agency

Region VI Office

ATTN: Regional Radiation
Representative

1201 Elm Street

Dallas, Texas 75270

Mr. Frank Wilson

Director, Division of Environmental
Health Protection

Arkansas Department of Health

4815 West Markman Street

Little Rock, Arkansas 72201

Nuclear Regulatory Commission, Region IV
Office of Executive Director for Operations

611 Ryan Plaza Orive, Suite 1000
Arlington, Texas 76011

"f. J. C.]Im

U.S. NRC

P. 0. Box 2090

Russellville, Arkansas 72801




UNITED STATES

%
S~ 3 NUCLEAR REGULATORY COMMISSION
S g\ ' 2 - WASHMINGTON, D. C. 20558
Nt

ARKANSAS POWER & LIGHT COMPAMY
DOCKET NO. 50-313

ARKANSAS NUCLEAR ONE, UNIT NO.1
" AMENDMENT TO FACILITY OPERATIMG LICENSE

Amendment No, 76
License No. DPR-51

The Nuclear Regulatory Commission (the Commissfon) has found that:

A. The application for amendment by Arkansas Powe= and Light Tompany
(the licensee) dated November 5, 1982, as supplementad February 17,
1983, and April 7, 1983, ‘complies with the standards and require-
ments c¢f the Atomic Energy Act of 1954, as amended (the Act), and
the Commission's rules and regulations set forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application,
the provisions of the Act, and the rules an/ regulations of
the Commission; ,

C. There is reasonable assurance ({) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (i1) that such activities will be
conducted in compliance with the Commfssion's regulations;

0. The issuance of this amendment will not-be inimical to the common
sc:cnu and security or to the health and safety of the public;
o an .

E. The issuance of this amendment {s {n accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied. F
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Accordingly, the 1icense is amended l;y changes to the Technical
Specifications as indicated in the attachment to this license

amendment, and paragraph 2.c.(2) of Facility Operating License
No. DPR-51 1is hereby amended to read as follows:

Technical Specifications

. The Technical §pec1f1 cations contained in Appendices
A and B, as revised through Amendment No. 76, are
hereby incorporated in the license. The licensee

shall operate the facility in accordance with the’
Technical Spccificatfons.

3. This license amendment is effective as of the date of its
_ issuance. ‘

FOR THE NUCLEAR REGULATORY COMMISSION

N 7 -
| F.-$t01Z, Chief ’
ating Reactors B8ranch #4

sion of Licensing °

Attachment: ot
Changes to the Technical
Specifications

Date of Issuance: April 15, 1983



ATTACHMENT TC LICENSE AMENDMENT NO. 76

FACILITY OPERATING LICENSE NO. DPR-51
DOCKET NO. 50-313

Replace the following pages of the Appendix A Technical Specifications

with the enclosed pages. Tre revised pages are iientified by Amendment
Number and contain vertical lines indicating the areas of change.

Page

v
59
. 59a
59
59¢ (nsw page)
S?g (new page)
1

127




3.5.2-38
3.5.2-3%
3.5.2-30

3.5.2-4
- 5.2-4A

3.3.2-48

3.5.2-4C

T 3.5.2-4C

3.5-4-1
3.5.4-2
3.5.4-3
3.8.1
3.8.2

6.2.1
6.2-2

- aq:--

Ave POSITION LIMITS FOR TWO-PUMP QPERATION 7R3 G TO 60 EFPD-
AkQ-1, CYCLE §

ROD POSITION LIMITS FOR TWO-PUMP OPERATION FROM 50 TO 200 +
10 EFPD-ANQ-1, CYCLE S i

ROD POSITION LIMITS FOR TwO-PUMP QPERATION FROM 20Q + 10 TO
400 + 10 EFPD-ANC-1, CYCLE 5 -

ROD POSITION LIMITS FOR TWO-PUMP OPERATION FROM 400 + 10 TO
435 + 10 EFPD-ANO-1. CYCLE § n

OPERATIONAL POWER IMBALANCE ENVELOPE FOR OPERATION FROM O TO
60 EFPD-ANO-1, CYCLE 5

OPERATIONAL POWER IMBALANCE ENVELGPE FOR OPERATION FROM 50 TO
200 + 10 EFPD-ANO-1, CYCLE §

OPERATIONAL POWER IMBALANCE ENVELOPE FOR GPERATION FROM 200 +
10 TO 400 + 10 EFPD-ANO-1, CYCLE 5

OPERATIONAL POWER IMBALANCE ENVELOPE FOR OPERATION FROM 400 +
10 TO 435 + 10 EFPD-ANO-1, CYCLE 5

LOCA LIMITED MAXIMUM ALLOWASLE LINEAR HEAT RATE

ASPR PgSITIDN LIMITS FOR QPERATION FROM O TO 60 EFPD-ANO-1,
CYCLE

ASPR POSITION LIMITS FOR OPERATION FROM 50 TO 200 + 10 EFPD-
ANO-1, CYCLE 8~ 5

APSR POSITION LIMITS FOR QOPERATION FROM 200 + 10 TO 400 +
10 EFPD-ANO-1, CYCLE 5

APSR POSITION LIMITS FOR OPERATION FROM 400 + 10 TO 435 +
10 EFPD-ANO-1, CYCLE 5

INCORE INSTRUMENTATION SPECIFICATIOH AXIAL IMBALANCE INDICATION
INCORE INSTRUMENTATION SPECIFICATION RADIAL FLUX TILT INDICATION

INCORE INSTRUMENTATION SPECIFICATION

SPENT FUEL POOL ARRANGEMENT UNIT NO. 1

MINIMUM BURNUP vs. INITIAL ENRICH'ENT FOR REGION 2
STORAGE

MANAGEMENT ORGANIZATION CHART
FUNCTIONAL ORGANIZATION FOR PLANT OPERATION

48cé
48cs

48ch

48d2

4843
48e

43f

483
S3a
53b
53¢

§%
S9d

13
120

v Amendment No.;(. 76
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3.8.7

3.8.8

3.8.9

3.8.10

.8.1

3.8.12

3.8.13

3.8.14

Quring tne nanciing of irraciatec fuel in tne reac:c- Builging, at
least one coor on the personnel anc emergency natches shall de
clesed. The equipment hatch cover snall de in place with a
minimum of Tour Delts securing the cover tc the sealing surfaces.

Isolation valves in lines containing automatic containment

isolation valves shall be operable, or at least one shall be
closed.

When two irradiated fuel assemblies are being moved simultaneously
by the bridges within the fuel transfer canal, a minimum of 10

feet separation shall be maintained between the assemblies at all
times.

Lf any of the above specified limiting conditions for fuel lcading
and refueling are not met, movement of fuel into the reactor core
shall cease; action shall be initiated to correct the conditions
so that the specified limits are met, and no operations which may
increase the reactivity of the core shall be made. The provisions
of Specifications 3.0.3 and 3.0.4 are not appii:able.

The reactor building purge isolation system, in:luding the
radiation monitors shall be tested and verified to be operable
within 7 days prior to refueling cperaticns. The provisicns of
Specifications 3.0.3 and 3.0.4 are not applicabie.

.Irradiated fuel shall not be removed from the reactor until the

unit has been subcritical for at least 72 hours. In the event of
a complete core offlcad, a full core to be discharged shall be
subcritical a minimum of 175 hours prior to discharge of more than
70 assemblies to the spent fuel pool. The provisions of
Specifications 3.0.3 and 3.0.4 are not applicable.

A1l fuel handling in the Auxiliary Building shall cease upcn
notification of the issuance of a tornado watch for Pope, Yell,
Jehnson, or Logan counties in Arkansas. Fuel handling operations _.
in progress will be completed to the extent necessary to place the
fuel handling bridge and crane in their normal parked and locked
position. The provisicns of Specifications 3.0.3 and 3.0.4 are

not applicable. b -,

No loaded spent fuel shipping cask shall be carried above or into
the Auxiliary Building equipment shaft unless atmospheric
dispersion conditicns are equal to or better than those produced
by Pasquill Type D stability accompanied by a wind velocity of 2
m/sec. 1n addition, the railrcad spur door of the Turbine
Building shall be closed and the fuel handling area ventilation
system shall be in operation. The provisions of Specifications
3.0.3 and 3.0.4 are not applicable.

Loads in excess of 2000 pounds shall be preohidbited from travel
over fuel assemblies in the storage pool. The provisions of
Specifications 3.0.3 and 3.0.4 are not applicable.

-~ = Amendment No.-10y-}7, 36, 57, 76 53 )



3.8.18 The spent fue! sripoing cask snall nct oe carriec by the
Auxiliary 8uilding crane pending the evaluaticn of the pent fuel
cask drop accident and the crane design by AP&L and NRC review and
approval. The provisicns of Specificatinns 3.0.3 2n4 3.0.4 are
not applicable.

3.8.16 Storage in the spent fuel poeol shall be restricted to fuel
assemblies having initial enrichment less than or equal to 4.1 w/o

U=235. The provisions of Specifications 3.0.3 and 3.0.4 are not
applicable.

3.8.17 Storage in Region 2 (as shown on Figure 3.8.1) of the spent fuel
pool shall be further restricted by burnup and enrichment limits
specified in Figure 3.8.2. The provisions of Specifications 3.0.3
and 3.0.4 are not applicable.

3.8.18 The boron concentration in the spent fuel pool shall be maintained
(at all times) at greater than 1600 parts per million.

8ASES

Detailed written procedures will be available for use by refueling
personnel. These procedures, the above specifications, and the design of
the fuel handling equipment as described in Section 9.8 of the FSAR
incorporating built-in interlocks and safety features, provide assurance
that no incident could occur during the refueling operations that would
result in a hazard to public health and safety. If no change is being made
in core geometry, one flux monitor is sufficient. This permits maintenance
on the instrumentation. Continuous monitoring of radiation levels and
neutron flux provides immediate indication of an unsafe condition.

The requirement that at least one decay heat remcval loop be in operation
ensures that (1) sufficient cooling capacity is available to remove decay
heat and maintain the water in the reactor pressure vessel at the refueling
temperaturs (normally 140°F), and (2) sufficient coolant circulation is
maintained through the reactor core to ainimize thecisfocts of a boron _
dilution incident and prevent boron stratification.

The requirement to have two decay heat removal loops operable when there is
less than 23 feet of water above the core, ensures that a single failure of
the operating decay heat removal loop will not result in a complete loss of
decay heat removal capability. With the reactor vessel head removed and 23
faet of water above the core, a large heat sink is available for core
cooling, thus in the event of a failure of the operating decay heat removal
loop, adequate time is provided to initiate smergency procedures to cool the
core.

The shutdown margin indicated in Specification 3.8.4 will keep tgz)cort
subcritical, even with all control rods withdrawn from the core. -
Although the refueling boron concentration is sufficient to maintain the
core kag;os 0.99 if all the control rods were removed from the core, only a

few co 1 reds will be removed at any one time during fuel shuffling and

Asendmans Na..I7. 86, 57, 76 . 59a -




rez’acement. The k_ .. -tn ail reds in Ine core anc witn refueling So-or
corcensration is gpuroxxmatu1y 0.5. Specification 3.8.3 allows e control
room operator to inform the reactor building personnel of any impending

unsafe conditicn detected frem the main control board inaicaters during fuel
mcvemen<.

The specification requiring testing reactor building purge termination is to
verify that these components will function as required should a fuel

handling accident occur which resulted in the release of significant fission
products.

Because of physizal dimensions of the fuel bridges, it is physically

impossible for fuel assemblies to be within 10 feet of each other while
being handled.

Specification 3.8.11 is required as: 1) the safety analysis for the fuel
hand1ing accident was ?a,cd on the assumption that the reactor had been
shutdown for 72 hours. *3/; and, 2) to assure that the maximum design heat

load of the spent fuel pool cooling system will not be exceeded during a
full core offload. :

Specification 3.8.14 will assure that damage to fuel in the spent fuel pool
will not be caused by dropping heavy objects onto the fuel. Administrative
controls will prohibit the storage of fuel in locations adjoining the walls
at the north and south ends-of the pool, in the vicinity of cask storage

area and fuel tilt pool access gates, until the review specified in 3.8.13
is completed.

Soecification 3.8.15 assures that the spent fuel cask drop accident cannot
occur prior to completion of the NRC staff's review of this potential
accident and the completion of any modifications that may De necessary to
preclude the accident or mitigate the consagquences. Upon satisfactery
completion of the NRC's review, Specification 3.8.15 snall be deleted.

Specifications 3.8.16 and 3.8.17 assure fuel enrichment and fuel burnup
limits assumed in the spent fuel safety analyses will not De exceeded.

Specification 3.8.18 assures the boron concantration in the spent fuel pool
will remain within the limits of the spent fuel pool accident and
criticality analyses.

cu 3
REFERENCES

(1) FSAR, Section 9.5

() FSAR, Section 14.2.2.3

(3) FSAR, Section 14.2.2.3.3

Amendment No--58, 37 76 : 3%p , "
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FIGURE 3.8.2
MINIMUM BURNUP VS. INITIAL ENRICHMENT

FOR REGION 2 ENRICHMENT
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5.4 NEw ANC SPENT FUEL 5TCR~3E PACILITIES:

Acolicability

Acolies to storage facilities for new and spent fuel assemblies.

Gbiective

To assure that both new and spent fuel assemblies will be stored in such a
manner that an inadvertent criticality cosuld not occur.

Soecification

S5.4.1 New Fuel Storage

1. Fuel assemblies are stored in racks of parallel rows, having
a nominal center to center distance of 21 inches in both
directions. This spacing is sufficient to maintain a K
Tess than .9 even if flooded with unborated water, based
fuel with an enrichment of 3.5 weight percent U23S.

of
fin

2. New fuel may be stored in the spent fuel pool or in {ts
shipping containers.

5.4.2 Snent Fuel Storage

1. The spent fuel racks are designed and shall be maintained so
that the calculated effective multiplicatien factor is no,
greater than 0.95 (including all known uncertainties) when
the pool is flooded with unboratad watar.

2. The spent fuel pool and the new fuel pool racki are designed
as seismic Class [ equipment.

REFERENCES
FSAR, Secticn 9.5

Amendment No. 17, 76 .18
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a. The facility shall te placec in at least hot shutdown within
one hour. .

. The Nuclear Regulatory Commission shal)l be notified and a

repert submitted pursuant to the regquirements of 10 CFR 50.36
and Specification 6.12.3.1.

6.8 PROCEDURES

6.8.1 Written procedures shall be established, implemented and
maintained covering the activities referenced below:

a. The applicable procedures recommended in Appendix "A" of
Regulatory Guide 1.33, November, 1372.

b. Refueling operations.

¢. Surveillance and ;nst activities of safety related equipuent.
d. ' Security Plan implementation.

e. Emergency Plan implementation.

f. Fire Protection Program implementation.

g. New and spen£ fuel storage.

8.8.2 Each procedures of 5.8.1 above, and changes thereto, shall be
reviewed by the PSC and approved by the General Manager prior to
implementation and reviewed periodically as set forth in '
administrative procedures.

6.8.3 Temporary changes to procedures of 6.8.1 above may be made
provided:

a. The intent of the original procedure is not altered.

5. The change is approved by two members of the plant staff, at
least one of whom holds a Senior Reactor Operator's License
on the unit affected. " sl

¢. The change is documented, reviewed by the PSC and approved by

" the General Manager within 14 days of implementation.

. Amendment No— 16, 38, 34, 37, 76 °©  -127- -
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ARKANSAS POWER & LIGHT COMPANY

DOCKET NO. 50-368
ARKANSAS NUCLEAR ONE, UNIT NO.2
NDME! FA TY OPERATING LICENSE

Amendment No, 43
License No -NPF-5

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

A. The application for améndment by Arkansas Power and Light Company
{the licensee) dated Movember 5, 1982, as suoplemented '
February 17, 1983, and April 7, 1983, complies with the.
standards and requirements of the Atomic Energy Act of 1954,
as amended (the Act), and the Commission's rules and regulations
set forth in 10 CFR Chapter I;

8. The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of
the Commission;

C. There is reasonable assurance (1) that the activities author{zed
by this amendment can be conducted without endangering the health
and safety of the public, and (i1) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
dc;mn and security or to the health and safety of the public;
an , ,

E. The issuance of this amendment {s in accordance with 10 CFR Part
51 of the Commission's regulations and all appiicable requirements
have been satisfied. o



.z.

2. Accordingly, the license is amended by changes tc the Technical
Specifications as indicated in Lhe attachment to this license
amendment, and paragraph 2.C.(2) of Facility Operating License
No. NPF-§ 1is hereby amended to read as follows:

Technical Specifications

The Technical Specifications contained in Appendices
A and B, as revised through Amendment No.43 , are
hereby incorporated in the license. The licensee
shall operate the facility in accordance with the
Technical Specifications.

3. This license mndunt 1: effective as of the date of its

issuance.
FOR THE NUCLEAR REGULATORY COMMISSION
e

Zbort A, Clark, Chief
Operating Reactors Branch #3
Division of Licensing -

Attachment: -

Changes to the Technical

Specifications

Date of Issuance: April 15, 1983




ATTACHMENT TO LICENSE AMENDMENT NO. 43
FACILITY OPERATING LICENSE NO. NPF-6
QOCKET HO. 50-363

Replace the following pages of the Appendix A Technical Specifications
with the enclosed pages. The revised pages are identified by amendment
number and contain vertical 1ines indicating the areas of change.

Corresponding overleaf pages are provided to maintain document complete-
ness.

. Pages
vIII

3/4 9-3
3/4 3-14
3/4 9-15
3/4 3-16
§-13

B 3/4 9-1

8 3/4 9<3 .



; INDEX

LIMITING CONDITIONS FOR OPERATION AKD SURVEILLANCE REQUIREMENTS

SECTION PAGE
3/4.7 PLANT SYSTEMS
3/4.7.1 TURBINE CYCLE
SOTURY TRIVEE: . o5 snsnncossnsssessrsnsbsbsbe sosssrants 3/4 7-1
Emergency Feedwater System.......... I AP Sh e P 3/4 7-5
Condensate Storage Tank........covvvuues PRI qur o 3/4 7-7
RBCIVIRY sovvesnrsssnssacs SRELELEPLRS RO 3/4 7-8
Main Steam Isolation Valves ........ccvvvvvvnnnnnaans 3/4 7-10
3/4.7.2 STEAM GENERATOR PRESSURE/TEMPERATURE ‘LIMITATION...... 3/4 7-14
3/4.7.3 SERVICE WATER SYSTEM......... senoen I e e vees 3/87-15
3/4.7.4 EMERGENCY COOLING POND.....covouun PR R P P | 3/4 7-16
3/4.7.5 FLOOD PROTECTION. ..o vvoevceseee PRI EAREAI e s 5T TR 3/4 7-16a
3/4.7.6 CONTROL ROOM EMERGENCY AIR CONDITIONING AND AIR
FILTRATION SYSTEM.....co000cccsnssocssconcosersonse 3/4 7-17
3/4.7.8  HYDRAULIC SHOCK SUPPRESSORS.........cevvvvnenvannnens 3/4 7-22
3/4.7.9 SEALED SOURCE CONTAMINATION.....covevnvcnvsssnsnnnens 3/4 7-27
3.4.7.10 FIRE SUPPRESSION SYSTEMS C
Fire Suppression Water System..........ccovvvennnnsnns 3/4 7-29
Spray and/or Sprinkier Systems........ccovvvvvnvnviee 3/4 7-33
Fire Hose Stations.......covvvvnuss sesssesresnes ceses 3/8 7435
3/4.7.11 PENETRATION FIRE BARRIERS.......... PEPEIITRESIRITEISS 3/4 7-37
3/4.7.12 SPENT FUEL POOL STRUCTURAL INTEGRITY........cv0us vees 3/8 7-38
4, WER SYST .
3/4.8.1 A.C. SOURCES
OPOratiNg.cccscosssssssssvevcosscnnssssssssecssssnonns 3/4 8-1
Shutdown.....coovvnes SO NP IIE S S ES I ABEES S PES IS B b . 3/4 8.5
ARKANSAS - UNIT 2 V11 Amendment No. 30 ;



"ONSITE POWER DISTRIBUTION SYSTEMS

A. C. Distribution - Qperating

A. C. Distribution - Shutdown

D. C. Distribution - Operating ....cevvuvvcvsnnnnns AR

D. C. Distribution - Shutdown ............ sessses AEsSLOLEEs 3/4 8-10

Containment Penetration Conductor Qvercurrent
Protective Devices ........ e L A e SR

3/4.9 REFUELING OPERATIONS

3/4.9.1 BORON CONCENTRATION ....... B, - N R NP [ SRR
3/8.9.2  INSTRUMENTATION.....e00eeececnnannnss e L R ek N
3/4.9.3  DECAY TIME AND SPENT FUEL STORAGE..weeveeeesssvssscosnnnes
3/4.9.4  CONTAINMENT BUILDING PENETRATIONS.......... WERHL., P
3/4.9.5  COMMUNICATIONS

3/4.9.6 REFUELING MACHINE OPERABILITY

3/4.9.7 CRANE TRAVEL - SPENT FUEL POOL BUILDING ............... peiie i
3/4.9.8  SHUTOOMN COCLING AND COOLANT CIRCULATION ..evvvevvsevsssens 3/4
113/4.9.9  WATER LEVEL = REACTOR VESSEL ..eeovevrnnnnns T kssuads 3/4
3/4.9.10 SPENT FUEL POOL WATER LEVEL +ouuvevrrvonrvnresrennnns sl
3/8.9.11 FUEL HANDLING AREA VENTILATION SYSTEM ..........eeeenns veer 3/8
BT DI DUIRAEE »ioiisisiciossvesnoisnhaishinorpossons

|3/4.10 sp 1

3/4.10.1 SHUTDOWN MARGIN ..ovvvvseivonsonsonessnssnssnsnnsnsnnes e 3/8
3/4.10.2 GROUP HEIGHT, INSERTION AND POWER DISTRIBUTION LIMITS ..... 3/4
3/4.10.3 REACTOR COOLANT LOOPS ...... D S JEL LT T i siaioved 4
3/4.10.4 CENTER CEA MISALIGHMENT ............. SRERFR DR 3/4

3/4,10.5 MINIMUM TEMPERATURE FOR CRITICALITY...... sosensess essvanas 3/4

ARKANSAS - UNIT 2 Amendment No. 29, 43
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' REFUELING OPERATIONS
\DECAY TIME AND SPENT FUEI STORAGE
|

LIMITING CONDITIOM FOR OPERATION

3.9.3.a The reactor shall be subcritical for at least 72 hours.

3.9.3.b In the event of a complete core officad, a full core to be discharged
shall be subcritical a minimum of 175 hours prior to discharge of more than
70 assemblies to the spent fuel pool.

APPLICABILITY: Ouring movement of frradiated fuel in the reactor pressure
vessel.
ACTION:

With the reactor subcritical for less than 72 hours, suspend all operations
fnvolving movement of irradiated fuel in the reactor pressure vessel. With
the reactor subcritical for less than 175 hours, suspend all operations
involving movement of more than 70 fuel assemblies from the reactor- pressure

vessel to the spent fuel pool. The provisions of Specification 3.0.3 are not
applicable.

SURVEILLANCE R R : *

4.9.3.a The reactor shall be determined to have been subcritical for at least
72 hours by verification of the date and time of subcriticality prior to move-
ment of irradiated fuel in the reactor pressure vessel.

4.9.3.b The reactor shall be determined to have been subcritical for at least
175 hours by verification of the date and time of subcriticality prior to move-
ment of the 71st irradiated fuel assembly from the reactor pressure vessel to
the spent fuel pool.

ARKANSAS - UNIT 2 3/4 9-3 Amendment MNo. 43
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REFUELING OPERATIONS
CONTAINMENT BUILDING PENETRATIONS

LIMITING CONDITION FOR OPERATION

3i9i: The containment building penetrations shall be in the following
status:

a. The equipment door closed and held in place by a minimum of
four bolts,

b. A minimum of one door in each airlock is closed, and

¢. Each penetration providing direct access from the containment
atmosphere to the outside atmosphere shall be either:

1. Closed by an isolatfon valve, blind flange, or manual
valve, or

2. Exhausting through OPERABLE containment purge and -exhaust
_system HEPA f{lters and charcoal adsorbers.

APP%ICABILITY: Dyrtg%hCORE ALTERATIONS or movement of irradiated fuel
within the contaimment.

ACTION:
With the requirements of the above spec(ficition not satisfied, immedi-
ately suspend all operations invelving CORE ALTERATIONS or movement of

irradiated fuel in the containment. The provisions of Specification
3.0.3 are not applicable. -

SURVEILLANCE REQUIREMENTS

4.9.4.1 Each of the above required containment penetrations shall be
determined to be in its above required conditfon within 72 hours prior
to the start of and at least once per 7 days during CORE ALTERATIONS or
movement of irradiated fuel {n the contaimment.

4.9.4.2 The containment purge and exhaust system shall be demonstrated
OPERABLE at the following frequencies: .

a. At least once per 18 months or (1) after any structural main-
tenance on the HEPA f{lter or charcoal adsorber housings, or
(2) following painting, fire or chemical release in any venti-
lation zone communicating with the system by:

ARKANSAS - UNIT 2 ,3/4 9-4



REFUELING OPERAT IONS

SURVEILLANCE REQUIREMENTS (Continued)

- -

2. Verifying with 31 days after removal that laboratory
analysis of a representative carbon sample obtained in
accordance with Regulatory Posi‘tion C.5.b of Regulatory
Guide 1.52, Revision 2, March 1978, meets the laboratory
testing criteria of Regulatory Position C.6.a of Regula-
tory Guide 1.52, Revision 2, March 1978.

3. Verifying a system flow rate of 39,700 cfm + 10% during
s?ﬁgggtntion when tasted in accordance with ANSI
N510- N ’

After every 720 hours of charcoal adsorber operation by verify-
ing within 31 days after removal that a laboratory analysis of

a representative carbon sample obtained in accordance with
Regulatory Position C.6.5 of Regulatory Guide 1.52, Revision

2, March 1978, meets the laboratory testing criteria of Regulatory
1Pg;gt'lcm C.6.a of. Regulatory Guide 1.52, Revision 2, March

. At least.ance per 18 months by verifying that the pressure

drop across the combined HEPA filters and charcoal adsorber
banks is < £ inches Water Gauge while operating the system at
a flow rate of 39,700 cfm + 10%.

After each complete or partial replacement of a HEPA filter

bank by verifying that the HEPA filter banks remove 3> 99% of

the DOP when they are tested in-place in accordance with ANST
N510-1975 while operating the system at a flow rate of 39,700

cfm + 10%. ¢ -

After each complete or partial ‘replacement of a charcoal
adsorber bank by verifying that the charcoal adsorbers remove
> 99.95% of a halogenated hydrocarbon refrigerant test gas when
They are tested in-place in accordance with ANSI N510-1975
while operating the system at a flow rate of 39,700 cfm + 10%.

ARKANSAS = UNIT 2 . 3/4 9413



» FUEL STORAGE

LIMITING CONDITION FOR OPERATION

3.9.12.a Storage in the spent fue! pool shall be restricted to fuel assemblies
having initial enrichment less than or equal to 4.1 w/o U-235. The provisions
of Specification 3.0.3 are not applicable.

3.9.12.b Storage in Region 2 (as shown on Figure 3.9.1) of the spent fuel pool
shall be further restrictad by burnup and enrichment limits specified in

Figure 3.9.2. In the event a checkerboard storage configuration is deemed
necessary for a portion of Region 2, vacant spaces adjacent to the faces of
any fuel assembly whizh does not meet the Region 2 burnup criteria (Non-
Restricted) shall be physically blocked before a«ay such fuel assembly may be
placed in Region 2. This will prevent inadvertent fuel assembly insertion into
twoltdja$¢nt storage locations. The provisions of Specification 3.0.3..are not
applicable.

3.9.12.¢ The boron concentration in the spent fuel pool shall be maintained
(at all times) at greater than 1600 parts per million.

APPLICABILITY: Ouring storage of fuel in the spent fuel pool.
ACTION: , . i

Suspend all actions involving the movement of fuel in the spent fuel pool if
it is detérmined a "fugl assembly has been placed in the incorrect Region until
such time as the cor-ect storage location is determined. Move the assembly to
its correct location before resumption of any other fuel movement.

Suspend all actions involving the movement of fuel in the spent fuel pool if

it is determined the pool boron concentration is less than 1601 ppm, until
such time as the boron concentration is increased to 1601 ppm or greater.

SURVEILLANCE REQUIREMENT

4.9.12.a Verify all fuel assemblies to be placed in the spent fuel pool had an
initia) enrichment of less than or equal to 4.1 w/o U-235 by checking the
assemblies design documentation.

4.9.12.b Verify all fuel assemblies to be placed in Region 2 of the spent fuel
pool are within the enrichment and burnup limits of Figure 3.9.2 by checking
the assemblies design and burnup documentation.

'4,.9.12.¢c Verify at least once per 31 days the spent fuel pool boron concentra-

tion is greater than 1600 ppm.

ARKANSAS - UNIT 2 3/4 9-14 Amendment No. 43
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6.7 SASETY LIMIT VIOLATION

§.7.1 The following actions shall be taken in the event a Safety Limit is
violated:

a. The unit shall be placed in at least HOT STANDBY within one hour.

b. The Safety Limit violation shall be reported to the Commission, the
Vice President, Nuclear Operations and to the SRC within 24 hours.

€. A Safety Limit Violation Report shall be prepared. The report shall
be reviewed by the PSC. This report shall describe (1) applicable
circumstances preceding the violation, (2) effects of the violation
upon facility components, systems or structures, and (3) corrective
action taken to prevent recurrence.

d. The Safety Limit Violation Report shall be submitted to the Commis~
sfon, the SRC and the Vice-President, Nuclear Opera:ions within 14
days of the violation. .

§.8_PROCEDURES

§.8.1 Written procedures.shall be established, implemented and maintained
covering the activities referenced below:

a. The applicable procedures recommended in Appendix "A" of Regulatory
Guide 1.33, Revisfon 2, February 1978,

b. Refueling operations.

€. Surveillance and test activities of safety related equipment.
d. Security Plan implementation.

e. Emergency Plan implementation,

f. - Fire Protection Program implementation.

9. Modification of Core Protection Calculator (CPC) Addressable
Constants
NOTE: Modification to the CPC addressable constants based on
information obtained through the Plant Computer - CPC
data 1ink shall not be made without prior approval of
the Plant Safety Committee.

h. MNew and spent fuel storage,

6.8.2 Each procedure of 6.8.1 above, and changes thereto, shall be reviewed
by the PSC and approved by the General Manager prior to implementation and
reviewed periodically as set forth in administrative procedures.

. .

ARKANSAS = UNIT 2 . 613 Amendment No. §, 17, 26, 25,




ADMINISTRATIVE CONTROLS

6;3.3 Temporary changes to procedures of 6.8.1 above may be made pro-
vided:

a. The intent of the original procedure is nct altered.

b. The change is approved by two members of the plant management
staff, at least one of whom holds a Senior Reactor Operator's
License on the unit affected.

¢. The change is documented, reviewed by the PSC and approved by
the General Manager within 14 days of implementation.

§.9 REPORTING REQUIREMENTS
N T R

6.9.1 In addition to the applicable reporting requirements of Title 10,
Code of Federal Regulations, the following reports shall be submitted to
the Director of the Regional Office of Inspection and Enforcement unless
otherwise noted. '

STARTUP REPORT =~

6.9.1.1 A summary report of plant startup and power escalation testing
shall be submitted following (1). receipt of an operating license, (2)
amendment to the license involving a planned increase in power level,
(3) installation of fuel that has a different design or has been manu-
factured by a different fuel supplier, and (4) modifications that may
have s1gn1f1cnnt‘ly altered the nuclear, thermal, or hydraulic perfor-
mance of *the plant.

6.9.1.2 The startup report shall address each of the tests fdentified
in the FSAR and shall include a description of the measured values of
the operating conditions or characteristics obtained during the test
program and a comparison of these values with design predictions and
specifications. Any corrective actions that were required to obtain
satisfactory operation shall also be described. Any additional specific
details required in license conditions based on other commitments shall
be included 'n this report.

6.9.1.3 Startup reports shall be submitted within (1) 90 days following
completion of the startup test program, (2) 90 days following resumption
or commencement of commercial power operation, or (3) 9 months followtg
initial criticality, whichever 1s earliest. ff the Startup Report does
not cover all three events (1.e., initial criticelity, completion of
startup test program, and resumption or commencement of commercial

power operation), supplementary reports shell be submitted at least
every three months until all three avents have been completed.

ARKANSAS = UNIT 2 . 614 Amendment No. §



'}{&.2 REFUELING QPERATIONS

8ASES

3/4.3.1 BORON CONCENTRATION

The limitations on reactivity conditions during REFUELING ensure that:
1) the reactor will remain subcritical during CORE ALTERATIONS, and 2) a uniform
boron concentration is maintained for reactivity control in the water volume
having direct access to the reactor vessel. These limitations are consistent
with the inftial conditions assumed for the boron dilution incident in the
accident analyses.

3/8.9.2 INSTRUMENTATION

The OPERABILITY of the source range neutron flux monitors ensures that
~edundant monitoring capability is available to detect changes in the
reactivity condition of the core. :

3/8.9.3 DECAY TIME - .

The minimum requirement for reactor subcriticality prior to movement of
frradiated fuel assemblies in the reactor pressure vesse! ensures that suffi-
cient time has elapsed to allow the radfoactive decay of the short lived
fission products. This decay time is consistent with the assumptions used in
the accident analyses.

The minimum requirement for reactor subcriticality prior to movement of
more than 70 irradiated fuel assembliies to the spent fuel pool ensures that
sufficient time has elapsed to allow radioactive decay of the short lived
fission products such that the heat generated will not exceed the cooling
capacity of the spent fuel pool cooling system. This decay time and total
assambly limitation 1s conservatively within the assumptions used in the
accident analyses. .

3/4.9.4 CONTAINMENT PENETRATIONS

The requirements on contaimment penetration closure and OPERABILITY of
the containment purge and exhaust system HEPA f{lters and charcoal adsorbers
ensure that a release of radioactive material within contaimment will be
restricted from leakage to the enviromment or filtered through the HE
filters and charcoal adsorbers prior to discharge to the atmosphare.
OPERABILITY and closure restrictions are sufficient to restrict radicactive
material release from a fuel element rupture based upon the lack of containe.
ment pressurization potential while fn the REFUELING MODE. tion of the
containment purge and exhaust system NEPA filters and charcoal adsorbers and
the resulting fodine removal capacity are consistent with the assumptions
of the accident analyses,

8 3/4 9




The requirement for communications capability ensures that refueling
station personnel can be promptly informad of significant changes in the
facility status or core reactivity condition during CORE ALTERATIONS.

3/4.9.6 REFUELING MACHINE OPERABILITY

The OPERABILITY requirements for the refueling machine ensure that:
1) the refueling machine will be used for movement of CEAs with fuel assemblfes
and that 1t has sufficient load capacity to 11ft a fuel assembly, and 2) the
core internals and pressure vessel are protected from excessive 11fting force
in the event they are inadvertently engaged during 11fting operations.

The restriction on movement of loads in excess of the nominal wefght of a
fue) assembly, CEA and assocfated handling tool over other fuel assemblies in
the storage pool ensures that in the event this. load is dropped (1) the
activity release will be 1imfted to that contained in a single fuel assembly,
and (2) any possible distortion of fuel in the storage racks will not result
fn a critical array. This assumption s consistent with the activity release
assumed in the accident analyses.

2/4.9.8 SHUTDOWN COOLING AND COOLANT CIRCULATION

The requirement that at least one shutdown cooling loop be in operation
ensures that (1) sufficient cooling capacity fs available to remove decay heat
and maintain the water in the reactor pressure vessel below 140°F as required
during the REFUELING MODE, and (2) sufficient coolant circulation 1s maintained

through the reactur core to minimize the effects of a boron dilution incident
and prevent boron stratification.

The requirement to have two shutdown cooling loops OPERABLE when there is
Jess than 23 feet of water above the core ensures that a single failure of the
operating shutdown cooling loop will not result in a complete lToss of decay
heat removal capability. With the reactor vessel head removed and 23 feet of
water above the core, a large heat sink s available for core cooling, thus in
the avent of a fatlure of operating shutdown cooling loop, adequate time
{s provided to initiate emergency procedures to cool the core.

ARKANSAS = UNIT 2 §3/692  Amendment No. 24, 29
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SASES.

3/8.9.9 and 3/8.9.10 WATER LEVEL-REACTOR VESSEL AND SPENT FUEL POOL WATER LEVEL

The restrictions on minimum water level ensure that sufficient water depth
fs avaflable to remove 99% of the assumed 10% fodine gap activity released from
the rupture of an irradfated fuel assembly. The minimum water depth is
consistent with the assumptions of the accident analysis.

3/4.9.1] FUEL HANDLING AREA VENTILATION SYSTEM

The limitations on the fuel handling area ventilation system ensure that
all radioactive materfals released from an irradiated fuel assembly will be
filtered through the HEPA filters and charcoal adsorbers prior to discharge

to the atmosphere. The operation of this system and the resulting fodine
removal capacity are consistent with the assumptions of the accident analyses.

3/8.9.12 FUEL STORAGE

Region | of the spent fue) storage racks {s designed to assure fuel
assembl fes of less than of equal %0 4.1 w/o U=235 enrichment will be main-
tafned 1n a subcritical array with K." <0.95 in unborated water. Trese

conditions have been verified by'criticality analyses.
Region 2 of the spent fuel storage racks 1s designed to assure fuel

assemblies within the burnup and inftial enrichment limits of Figure J.9.2
will be maintained in a subcritical array with Kett & 0.95 in unboratad water.

These conditions have been verified by criticality analyses.
The requirement for 1600 ppm bo:on concentration s to assure the fuel

assemblies will be maintained 1n a subcritical array with K o, < 0.95 1n the
event of a postulated accident.

ARKANSAS « UNIT 2 B 34 943 Amendment No. 43
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.re=gduction

8v letter dated Novemher S5, 1982 (Ref 1), supolermented by Referencaes 2
tnrough 14, Arkansas Power and Lignt Company (the licensee or APSL)
sropesed amendments to Facility Jperating Licenses Nos. OPR-S! and
WPF-6 for Arkansas Nuclear One, Units Nos. 1 and 2 (2NO-1&2). The
proposed amendments would revise the provisions in the Technical
Specifications (TSs) to allow modifications in the spent fuel

design for ANO-182 whizh would increase the spent fuel storage
capabilities for ANO-1 from 589 spaces to 968 spaces and for ANO-2
from 485 spaces to 988 spaces. This expansion would be accomplished
by replacing the existing spent fuel storage racks with new high density
storage racks.

The proposed change would allow refueling capability through the
15th refueling scheduled for the spring of 1998 for ANO-1 and
through the 14th refueling scheduled for the spring of 20C0 for
ANO-2. Present storage capacities would force the shutdown of
ANO-182 in 1989 due to the inability to refuel. .

As addressed below, we have evaluated the safety considerations
associated with the proposed changes to the ANO-142 spent fuel storage
designs. A separate Environmental Impact Appraisal addressing these
changes has been propared. :

-

Evaluation.

Criticality Considerattons
—

For both ANO-132, the spent fuel storage racks are divided into two
regions. Region.1 of each unft is designed to accommodate non-irradiated
fresh fuel and is sized to permit core offloads. Storage in

Region 2 for each unit is restricted by burnup and enrichment limits.
Placement of fuel in Region 2 is determined by burnup calculations

and controlled administratively by APAL. Fuel which does not meet

the burnup criterion may be placed in Regfon 2 in a checkerboard arrangement.
In these cases, the vacant spaces adjacent to the assembly being inserted
will be physically blocked to prevent inadvertent assembly insertion. In
addition, the area designated will be subdivided from the normal storage
in Region 2 by a row of vacant storage spaces. The criticality aspects of
the design of each region are discussed separately below.

2.1.1 Regfon 1 Design

The Region 1 racks consist of individual stainless steel storage cells
with a neutron absorbing material, Boraflex, attached to each cell.
There are 234 fuel assembly storage locations with a 10.65 inch center-
to-center spacing between assemblies for ANO-, and 220 fuel assembly
storage locations with a 9.8 inch center-to-center spacing between
assemblies for ANO-2. The criticality analysis of the racks is



2.1.2

e

performed with the state-of-the-art AMPX system of computer codes for
neutron cross section generation and KENO [V for reactivity deter-
mination. KENC IV is a three-dimensional Monte Carlo theory computer
code designed for reactivity calculations. These codes have been
benchmarked against a set of 27 critical experiments in the range of
pellet diameters, water-to-fuel ratios and U-235 enrichments that
encompass the ANO-1 & 2 designs. This benchmarking led to the conclusion
that the calculational model is capable of determining the multipli-
cation factor of the Region 1 racks to within 1.3 percent in reactivity
with a 95 percent probability at the 95 percent confidence level.

In the nominal case criticality calculation for Regicn 1, several worst
case assumptions were made to account for some mechanical tolerance
uncertainties. These included the most reactive eccentric assembly
position within the can and reduced poison plate width. The effects

of varicus other uncertainties and biases such as variation in water gap
thickness and boron particle self-shielding are conservatively accounted
for. Combining these uncertainties at the 95/95 probability/conficence
level with the above-mentioned calculational uncertainty yields values
of 0.9418 and 0.9448 for the multiplicatisn factors of the Region |
racks for ANO-1 & 2, respectively, when ljaded with fuel assemblies of
4.1 weight percent U-235 enrichment at the pool temperature yielding

the maximum reactivity and with the water (unborated) density conserva-
tively taken as ' gm/cc. This meets our acceptance criterion of less
than or equal t. 2.%% for this quantity.

We, therefore, conclude that any number of fuel assemblies of the
Babcock & Wilcox (B&W) 15x15 design having enrichments no greater than
4,1 weight percent U-235 may be stored in Region | of the ANO-1 racks
and that any number of fuel assemblies of the Combustion Engineering
(CE) 16x16 design having enrichments no areater than 4,] weigh*® percent
U-235 may be stored in Region 1 of the ANO-2 racis.

Reqgion 2 Desian

The Region 2 racks consist of a honeycomb structure of stainless steel
cells surrounded by spacer pockets which are designed to accept poison
inserts if future need arises. There are 748 fyuel assembly storage
Tocations with a 10,65 inch center-to-center spacing between assemblies
for ANO-1, and 754 fuel assembly storage locatiors with a 9.8 inch center-
to-center spacing between assemblies for ANO-2.

The same methods were used for the basic reactivity determination as were
used in the Region 1 analysis. [n addition, the LEOPARD/CINDER codes
were used to calculate the isotopic compositions and neutron cross
sections of the fuel as a function of burnup history and subsequent
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decay vime. The TURTLE code is used to determine the reactivity
equivalence of assemblies with different initial enrichments and burnups.
NDirect verification of the codes was not possible because no critical
experiments have been done with assemblies having large burnups.
Therefore, verification of various aspects of the calculation was
undertaken., For example, the ability to calculate the isotopic
composition of irradiated fuel was verified by comparing the
LEOPARD/CINDER calculation to the measured results of irradiations
performed on mixed oxide fuel in Saxton. Similar evidence was used
to assess the fission product buildup uncertainty and its reactivity
effect as well as the reactivity effect of the transuranium isotopes.
The result of these uncertainties in addition to uncertainties due

to the method, the nominal eigenvalue, construction and material
tolerances, and asymmetric assembly positioning give a total 35/95
uncertainty of 2.48 percent reactivity change.

In order to establish burnup criteria for storage in Region 2 for each

unit, a constant storage rack infinite multiplication factor (with minimum
post-shutdown fission product inventory) contour is constructed as a function

of burnup and initial enrichment using LEOPARD and TURTLE—Fhis—contour— ——.
is based on a high enrichment endpoint of 4,10 weignt percent and 36,000
MWD/MTU as shown in Figure 3.8.2 from the proposed ANO-1 TSs and i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>