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May 21,1997
3F0597-14

United States Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555-0001

Subject: Request for Exemption from 10 CFR 70.24(a), " Criticality Accident Requirements"

References: A. AEC [NRC] to FPC letter, 3N0673-03, dated June 20,1973.

B. FPC to NRC letter, 3F0596-07, dated May 3,1996. I
ES- I

C. NRC to FPC letter, 3N0197-09, dated January 16,1997. Elia.
E ,

Dear Sir: E !
iiiiiii.

10 CFR 70.24(a), " Criticality Accident Requirements," requires, in part, that Crystal River h-
Unit 3 (CR-3), being authorized to possess special nuclear material (SNM) in a quantity g- !
exceeding those identified, maintain a radiation monitoring system in each area where SNM is EE'

handled, used or stored that will alarm if accidental criticality occurs. Furthermore, applicable
emergency procedures must be maintained to ensure personnel are withdrawn to an area of
safety when the alarm sounds. CR-3 does not meet this requirement.

Pursuant to 10 CFR 70.14(a) and 10 CFR 70.24(d), Florida Power Corporation (FPC) hereby
requests an exemption from the requirements of 10 CFR 70.24(a), " Criticality Accident

IRequirements," for CR-3. This request involves no changes to radiation monitoring
}ginstrumentation, plant equipment, or emergency procedures presently utilized at CR-3, and

does not involve changes to safety analyses found in Chapter 14 of the CR-3 Final Safety
Analysis Report (FSAR). Also, this exemption request does not involve changes to current
Improved Technical Specification requirements.
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The NRC previously granted FPC an exemption to 10 CFR 70.24 by Material License No. )
SNM-1275 (Reference A). As discussed in Reference B, the exemption was neither explicitly

. included in the CR-3 Operating License, Number DPR-72, issued on December 3,1976, nor;

was it issued as a separate exemption. In Reference C, however, the NRC determined that the
J

previously issued exemption from 10 CFR 70.24 had expired and that it was necessary to i

provide the appropriate criticality accident monitoring or submit an exemption request.

FPC provides the enclosed exemption request.
'

FPC requests that the proposed exemption be approved by September 1,1997.
,

1

Sincerely,
;

b?M
|- John Paul Cowan

. Vice President
Nuclear Production -

|
;

'

JPC/jwt/gmv
i.

Attachment

xc: Regional Administrator, Region ||
Senior Resident Inspector

vNRR Project Manager
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DOCKET NUMBER 50-302
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~

CRYSTAL RIVER UNIT 3
REQUEST FOR EXEMPTION FROM 10 CFR 70.24(a)

i CRITICAI ITY ACCIDENT REOUIREMENTS

| Pursuant to 10 CFR 70.14(a) and 10 CFR 70.24(d), Florida Power Corporation (FPC)
!

hereby requests an exemption from the requirements of 10 CFR 70.24(a), " Criticality
Accident Requirements," for Crystal River Unit 3 (CR-3). This request involves no
changes to radiation monitoring instmmentation, plant equipment, or emergency
procedures presently utilized at CR-3, and does not involve changes to safety analyses !
found in Chapter 14 of the CR-3 Final Safety Analysis Report (FSAR). Also, this |
exemption request does not involve changes to current Improved Technical

|

i Specification requirements.

CR-3 was previously granted an exemption to 10 CFR 70.24 by Material License No.
SNM-1275 on June 20, 1973.' The exemption, however, was neither explicitly

| included in the CR-3 Operating License, Number, DPR-72, issued on December 3,
| 1976, nor was it issued as a separate exemption. Accordingly, FPC is requesting that

an explicit exemption be issued for CR-3 from the requirements of 10 CFR 70.24(a).
|

| I. REGULATORY REOUIREMENTS
i

( 10 CFR 70.24(a) applies to CR-3. It requires licensees authorized to possess certain
quantities of special nuclear material (SNM) to:

1. Maintain in each area in which such licensed SNM is handled, used or stored, a
monitoring system meeting the requirements of either paragraph (a)(1) or (a)(2), as

| appropriate, and using gamma- or neutron-sensitive radiation detectors which will
; energize clearly audible alarm signals if accidental criticality occurs,

!

2. Maintain emergency procedures for each area in which this licensed SNM is
| handled, used or stored to ensure that all personnel withdraw to an area of safety

upon the sounding of the alarm, and

|
| 3. Retain a copy of the current procedures for each area for as long as licensed SNM

| is handled, used or stored in the area. The licensee must retain any superseded
portion of the procedures for three years after the portion is superseded.

:
! Section 70.24(d) authorizes licensees to apply for an exemption from the requirements

of 10 CFR 70 and 10 CFR 70.14(a) authorizes the NRC to grant those requests as it
determines are authorized by law and will not endanger life or property or the common
defense and security and are otherwise in the public interest.
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!

| For the reasons ~provided below, FPC considers that this exemption request is justified
and satisfies the requirements of Section 70.14(a).

II. JUSTIFICATIONS FOR GRANTING THE EXEMPTION REOUEST

Section 70.24(d) specifies that licensees may apply for an exemption in part or whole

| from the requirements of 10 CFR 70.24 if good cause exists. FPC considers that good
| cause exists for two reasons:
i
!

| 1. Exemptions from 10 CFR 70.24(a) were previously authorized by the NRC in
Material License No. SNM-1275 on June 20,1973, and'

2. Since issuance of the operating license, there has been no change in the use, storage
or handling of SNM that would make compliance with Section 70.24(a) necessary.
While changes in the storage of SNM as new and irradiated fuel has occurred at
CR-3 since the initial operating license (e.g. reracking the spent fuel pool and new ;

fuel dry storage), these changes did not affect previous conclusions regarding I

accidental criticality. Likewise, changes in fuel enrichment have not affected !
previous conclusions regarding accidental criticality. Further, this requested |

| exemption would not change the current means used at CR-3 to achieve compliance J

with 10 CFR 50, Appendix A, General Design Criterion 63, " Monitoring Fuel and
Waste Storage." This proposed exemption, if granted, would not involve changes
to radiation monitoring instmmentation, plant equipment, or emergency procedures |
presently utilized at CR-3, and does not involve changes to safety analyses found in j
Chapter 14 of the CR-3 FSAR. Also, this exemption request does not involve j

lchanges to current Improved Technical Specification requirements. CR-3 presently
maintains an area gamma radiation monitor on both fuel handling bridges used for
refueling: one in the auxiliary building and one in the reactor building. These
monitors provide alarms on high radiation level with a setpoint established based on
background radiation. The alarm is audible in both the area of high radiation and
the control room. Personnel with access to these areas must have radiation worker
training which qualifies them to recognize and respond to the radiation alarm. The
response is to immediately leave the area and then notify both the control room and
health physics personnel.

|

[

!
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)
10 CFR 70.14(a) sets forth the specific requirements for granting exemptions from Part |
70 regulations. Section 70.14(a) authorizes the NRC to grant an exemption upon !

demonstration that the exemption: (a) is authorized by law; (b) will not endanger life or ;

property'or the common defense and security; and (c) is in the public interest. The
following addresses each of these requirements and demonstrates that the NRC should
grant the requested exemption. |

A. Exemotion Reauests Are Authorized By Law I
~

l

I

The NRC's authorit7 to grant requests for exemptions from its regulations has
'

existed since 1956. The particular authority to grant exemptions from the |

|
requirements of Part 70 was codified in 10 CFR 70.14 in 1972.3 Moreover,

l
'

70.24(d) clearly states that the NRC has specific and express authority to exempt |
licensees from the requirements of Section 70.24. Therefore, granting the

| requested exemption is explicitly authorized by NRC regulations.

( I

| B. The Exemption Reauest Will Not Endanger Life or Property or the Common !

Defense and Security!

An exemption request will not endanger life or property or the common defense and
security if it can be shown that the request satisfies the statutory standard of |

adequate protection to the health and safety of the public.4 Since Section 70.14(a)
still employs the "not endanger" language but does not offer any definitive
guidance for its application, it is concluded that the guidance offered under Section
50.12(a) is applicable for Part 70 exemptions.

Furthermore, to ensure the common defense and security are not endangered, the
exemption request must demonstrate that the loss or diversion of SNM is
precluded.5 In light of these standards, the following demonstrates that the use,
storage and handling of SNM at CR-3 provides adequate protection to the health
and safety of the public, and precludes against loss or diversion of SNM. In
particular, the following focuses on: design configuration, Improved Technical
Specification requirements, procedure controls, and existing accident analyses as
related to the use, storage, and handling of SNM.

1. Use of SNM
!
I! SNM is present at CR-3 principally in the form of nuclear fuel. However, other

small quantities of SNM are used, or may be used and stored in the form of
fissile material incorporated into nuclear instrumentation and calibration 1

sources. The total quantity of SNM in source assemblies is 0.271 grams of PU-

| 238. There are three fission chambers containing 7 grams of U-235 each and
I

i

i

i
l
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four fission chambers containing 2 grams of U-235 each. Foils used to measure
reactor vessel fluence sometimes contain uranium or plutonium in total
quantities of less than one gram. Therefore, the total amount of SNM used in
non-fuel capacities is significantly less than the quantities specified in Section

! 70.24(a). The small quantity of non-fuel SNM present, and the form in which
this non-fuel SNM is used and stored, precludes an inadvertent criticality and is
not further considered. Additionally, in accordance with Section 70.24(c), CR-
3 is exempt from Section 70.24(b) for SNM "used or to be used in the reactor."
Thus the focus of the exemption request is directed toward the requirements of
70.24(a) with respect to irradiated and unirradiated nuclear fuel.

i

Inadvertent or accidental criticality in the reactor vessel is precluded through '

compliance with CR-3 Improved Technical Specifications, including reactivity
requirements (e.g., shutdown margins, limits on control rod movement), )
instrumentation requirements (e.g., power and radiation monitors), and controls I

on refueling operations (e.g., refueling boron concentration and source range
monitoring requirements). These are controlled by Improved Technical
Specifications 3.1, " Reactivity Control Systems," 3.3, " Instrumentation," and |
3.9, " Refueling Operations," respectively. In addition, the operators'

|
continuous attention is directed toward instruments monitoring the behavior of '

the nuclear fuel in the reactor in such a manner as to preclude inadvertent
criticality.

Finally, since access to the fuel in the reactor vessel is not physically possible
while in use and is procedurally controlled during refueling (see Section II.B.3
below), there are no concerns associated with loss or diversion of the fuel.

Therefore, the requirements of Section 70.24(a) are not necessary for SNM in
'

the form of nuclear fuel while used in the reactor vessel, and thus, granting this
exemption will not endanger life or property or the common defense and
security.

2. Storage of SNM

SNM as nuclear fuel is stored at CR-3 in one of two locations: the spent fuel
pools or the new fuel vault. Additionally, the fuel transfer canal may
temporarily ald up to seven assemblies in transition during refuelingI

| operations. The CR-3 FSAR, Section 9.6, describes these three locations. Fuel
storage racks, fuel handling and transfer containers are also designed to
maintain an eversafe geometric array. Under these conditions, a criticality
accident during refueling or storage is not considered credible.

i
1

l
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| The spent fuel pools are used to store under water new fuel or irradiated fuel
after its discharge from the reactor. The pools are designed to store the fuel in
a geometric array that precludes criticality. Storage is controlled in accordance
with Improved Technical Specification 3.7.15, " Spent Fuel Assembly Storage."

! In addition, Improved Technical Specification 3.7.14, " Spent Fuel Pool Boron
Concentration," requires boron concentration to be maintained greater than or

|- equal to 1925 ppm, so that k,y is maintained less than or equal to 0.95 for all
postulated events.

I The maximum enrichment of fresh fuel that was analyzed in the fresh fuel racks
6

| (new fuel vault) is 5% . Two criteria are analyzed to assure criticality safety ,

under accident conditions and to conform to General Design Criterion 62, I

" Prevention of Criticality in Fuel Storage and Handling." The two criteria are:
(a) When fully loaded with fuel of the highest anticipated reactivity and flooded
with clean, unborated water, the maximum teactivity, including uncertainties,,

| shall not exceed a k,, of 0.95 and (b) With fuel of the highest anticipated
| reactivity in place and assuming the optimum hypothetical low density
! moderation, (i.e., fog or foam), the maximum reactivity shall not exceed a k,y

of 0.98.

!
| Procedural controls require verifying enrichment (or burnup) prior to storage

and provide the locations where fuel may be stored. They also require that only

| one fuel assembly at a time may be handled with the crane and impose
restrictions on the location of all remaining fuel assemblies.

The new fuel storage vault is used to receive and store new fuel in a dry (air)
condition upon arrival on site and prior to transferring to the spent fuel pool for
loading into the reactor. The new fuel storage vault is designed to store new
fuel in a geometric array that precludes criticality.

1

The fuel transfer canal is located within the reactor building and is used for the
transfer of new or spent fuel during refueling activities. Fuel is stored in this
location only when flooded with borated water during refueling. Improved

| Technical Specifications control the boron concentration in the fuel transfer
j canal during refueling operations.

Therefore, the requirements of Section 70.24(a) provide no benefit beyond the
design features used to preclude criticality and are not necessary as applied to
the SNM stored at CR-3. Therefore, granting the exemption will not endanger
life or property or the common defense and security.

|
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| 3. Handling of SNM

1

Section 9.6, " Fuel Handling System," of the CR-3 FSAR describes the handimg
of fuel. Both irradiated and unirradiated fuel is moved between the reactor

i vessel and the spent fuel pool to accommodate refueling operations. !,

Unirradiated fuel also can be moved to and from the new fuel storage vault. In ;
; addition, movements of fuel into the facility and within the fuel storage areas i

also occur. In all cases, fuel movements are procedurally controlled and ),

| designed to preclude inadvertent criticality. Specifically, administrative !

i controls exist to preclude inadvertent criticality of fresh fuel during fuel ;

| handling operations prior to storage in the fresh fuel racks. CR-3 procedures 7 '

.

require that only one fuel assembly is handled at a time, with the remainder of
the fuel assemblies properly stored.

Possible sources of water are controlled during new fuel handling. There is a j

fire hose in the vicinity of the new fuel area and new fuel vault. CR-3 j
8

| procedures require, prior to removing the new fuel vault missile shield blocks,
'

| that a fire brigade member verify that both the valve and hose nozzle on the

| hose station are closed and no foaming attachments are present. l
i

| The procedural controls ensure SNM handling is authorized and monitored, j
thereby, minimizing the potential opportunity for loss or diversion. Similarly, j

the absence of an accidental criticality monitoring system would not affect the
| capability to ensure SNM is safeguarded during handling.

Therefore, the underlying intent of Section 70.24(a) is met by compliance with ;

Section 50. The requirements of Section 70.24(a) are not necessary for the !
handling of SNM, and thus, granting this exemption will not endanger life or

i property or the common defense and security.

C. The Exemotion Reauest Is In The Public Interest

The NRC has not provided specific detailed guidance on how to apply the "public
interest" standard under Section 70.14(a). However, in a 1985 amendment to

,

| Section 50.12(a),' the NRC deleted the "public interest" standard in favor of
l defining the "special circumstances" that justify requesting an exemption from the

Part 50 regulations. At the time, the NRC implied that Section 70.14(a) was not
revised to be consistent with Section 50.12(a) only because the NRC did not
envision frequent use of Section 70.14(a). Specifically, the NRC commented as
follows on the need for consistent language throughout its regulation:

!
!

!
!
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The Corsmission has considered the need to revise other parts of its regulations
|

to correspond to the criteria in 50.12(a). Because the majority of exemption '

situations arise in tne context of 10 CFR Part 50 requirements, the Commission
has determined that the revisions to other parts of the regulations are not
necessary at this time.'

,

Consequently, it seems reasonable that the NRC intended the "special
circumstances" in Section 50.12(a) to serve the same purpose as the "public
interest" criterion of Section 70.14(a) and that an exemption request which satisfies
the special circumstances of Section 50.12(a) also satisfies the "public interest"
element of Section 70.14(a).

Section 50.12(a)(2) identifies six special circumstances that can be used to justify
requesting an exemption; however, an exemption does not require that all six
circumstances be justified. FPC has reviewed the exemption request against the six
special circumstances and determined that items (ii) and (iii) most directly apply to
CR-3 in this instance.

The two applicable special circumstances are reviewed below:

1. 50.12(a)(ii) Application of the regulation in the particular
circumstances would not serve the underlying purpose of the
rule or is not necessary to achieve the underlying purpose of
the rule.

The explicit language of Section 70.24 does not identify the purpose for requiring
an accidental criticality monitoring system and the associated emergency
procedures. However, the regulatory history underlying this requirement indicates
that:

The following amendments [i.e., Section 70.24] to these regulations [i.e., Part )e

70] is [ sic] designed to assure that all licensees who are authorized to process
special nuclear material in amounts which may produce conditions of accidental |

criticality have in geration adequate alarm systems and emergency plans to
evacuate personnel. J

l
Based on this language, the NRC apparently promulgated Section 70.24 to ensure ]
licensees are aware of, and take appropriate response to, conditions of accidental
criticality.

This language further implies that where design and/or procedural safeguards
ensure against conditions of accidental criticality in the first place, compliance with
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Section 70.24 would not serve the underlying purpose of the regulation. The
NRC's regulatory position contained in Section C.1 of Regulatory Guide 8.12
" Criticality Accident Alarm Systems," Revision 2, October 1988 (emphasis added),
further supports this perspective as follows:

Section 70.24 of 10CFR70 requires alarm coverage "in each area in which such
licensed special nuclear material is handled, used or stored whereas..

paragraph 4.2.1 of the standard [ ANSI /ANS 8.3] states that the need for
criticality alarms must be evaluated for such areas. If such an evaluation does
not determine that a ootential for criticality exists, as for example where the

| quantities or form of special nuclear material make criticality practically
impossible or where geometric spacing is used to preclude criticality, such as in i

some storage spaces for unirradiated nuclear fuel, it is anoropriate to reauest an
exemntion from 70.24."

As discussed above in Section II.B, the design of and safety analyses for the fuel
storage areas, as well as the associated procedural control and Improved Technical

,

Specification requirements, ensure conditions of accidental criticality are precluded. ;

Therefore, the application of Section 70.24(a) to CR-3 would not serve and is not
necessary to achieve the underlying purpose of the requirement.

Consequently, special circumstances exist to justify granting proposed )t

exemption using the guidance of 10 CFR 50.12(a). The proposed , emption is,
therefore, in the public interest and should be granted pursuant to Section 70.14(a).

2. 50.12(a)(iii) Compliance would result in undue hardship
or other costs that are significantly in excess of those
contemplated when the regulation was adopted, or that are
significantly in excess of those incurred by others similarly
situated.

A criticality accident monitor system would require a considerable expenditure of
resources, including the following: design and installation; development and
implementation of any associated emergency procedures; operation, and
maintenance of the system; and training of personnel. Accordingly, compliance
with Section 70.24(a) for the plant's remaining life would result in an undue
hardship and other costs that are significantly in excess of those contemplated when
this regulation was adopted.

Exemptions from the requirements of Section 70.24(a) have been typically granted'

to Part 50 Licensees. The NRC has recently granted exem
circumstances to Centerior Service Company's Perry plant"ptions under similar, to Georgia Power

|

!
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Company's Hatch Project", and to Southern Nuclear Operating Company's Farley
Project. 5 S nce CR-3 is not significantly dissimilar from other plants which have
received such an exemption, compliance with Section 70.24(a) would create an
undue hardship and other costs significantly in excess of those incurred by others
similarly situated.

III. CONCLUSION

Based on the information presented above, there is reasonable assurance that
irradiated and unirradiated fuel will not become accidentally critical.

Since exemptions from the requirements of 10 CFR 70.24(a) for CR-3 are
authorized by law, it will not endanger life or property or the common defense and
security, is in the public interest due to the presence of special circumstances, and
is requested with good cause, FPC requests that, in accordance with the
requirements of 10 CFR 70.14(a) and 10 CFR 70.24(d), the NRC grant the !

requested exemption. ]

The requested exemption would remain valid for the life of the operating license as !

long as the use, storage, and handling of SNM at CR-3, including any revisions,
'does not change the basis of the exemption. Continuance of the operating license

would implicitly continue the exemption, since the license conditions of 10 CFR 50
would continue to be met. As an example, a possible fuel enrichment increase
would require a license amendment, an FSAR change, and reanalysis to confirm
that there is no reasonable possibility of an accidental criticality or loss or diversion
of SNM.

Notes

3 See, AEC [NRC] to FPC letter,3N0673-03, dated June 20,1973.

i2 See, 50 Federal Register at 50766-67, December 12, 1985, citing U.S. v.
Allegheny-Ludlum Steel,406 U.S. 742,755 (1972); WAIT Radio v. F.C.C.,418 |
F.2d 1153,1157 (D.C. Cir 1969); and Alabama Power Co. v. Costle,636 F.2d |
323, 357 (D.D. Cir.1979).

3 See, 37 Federal Register at 5745,5749, March 21,1972.
;

4

|
See, 50 Federal Register at 50767-68, December 12, 1985. In discussing the "not

; endangered" terminology in the original language of Section 50.12(a), the NRC
concluded that this criterion was "never intended to embody any special standards
that differed from the statutory standards that licensees must provide adequate

|

|

.
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.

protection to the health and safety of the public and be in accord with the common
defense and security."

5 See, Siegel v. A.E.C.,400 F.2d 778,784 (D.C. Cir.1968). Sec. also Florida
Power & Light Co. (Turkey Point Nuclear Generating Station, Units 3 and 4),4
A.E.C. 9,12 (1967); and Long Island Lighting Co. (Shoreham Nuclear Power
Station, Unit 1), LBP-84-45,20 N.R.C.1343,1400 (1984) (citing both Siegel and i

| Florida Power & Light Co.).

6
| See, Crystal River Final Safety Analysis Report, Section 9.6.1.2. )

7
See, FP-302, "New Fuel Assembly Unloading, Inspection, Storage, and Container
Reclosing," Step 3.2.3, "Only one (1) fuel assembly at a time shall be handled with
the crane and the remainder of the fuel assemblies located either in the storage

| racks, new fuel elevator, fuel handling bridges, fuel transfer mechanism, or in I

| shipping containers."

8
See, FP-302, steps 3.2.27 and 4.2.1.

'
| See,50 Federal Register at 50765, December 12, 1985
!

! See, 50 Federal Register at 50775, December 12 1985.

" See,23 Federal Register 8747, November 11,1958.

12 See, Regulatory Guide 8.12, " Criticality Accident Alarm Systems," Revision 2,
October,1988.

" See, letter from J.W. Roe, Director, Office of Nuclear Reactor Regulation, NRC, to
R.A. Stratman, Vice President Nuclear - Peny, Centerior Service Company, dated
September 26,1994.

"
| See, letter from Kahtan N. Jabbour, Senior Project Manager, Project Directorate II-
i 2, Division of Reactor Projects I/II , Office of Nuclear Reactor Regulation, NRC, to

J.T. Beckham, Jr., Vice-President - Hatch Project, Georgia Power Company, dated
,

| July 31,1996.

" See, letter from Byron L. Siegel, Senior Project Manger, Project Directorate II-2,
Division of Reactor Projects I/II, Office of Nuclear Reactor Regulation, NRC, to
D.M. Morey, Vice President - Farley Project, Southern Nuclear Operating
Company, dated July 31,1996.
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