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1.0 INTRODUCTION

By letter dated April 21, 1997, Commonwealth Edison Company (ComEd, the
licensee) submitted a request for changes to the Technical Specifications (TS)
for Quad Cities Nuclear Power Station, Unit 2, applicable only to that unit’s
Cycle 15. The requested changes reflect an increase in the minimum critical
power ratio (MCPR) and add the Siemens Power Corporation (SPC) methodology for
application of the Advanced Nuclear Fuel for Boiling Water Reactors (ANFB)
Critical Power Correlation to coresident General Electric Company (GE) and SPC
fuel for Quad Cities, Unit 2, Cycle 15. With this approval of the SPC
methodology, the footnotes restricting the plant to Operational Modes 3, 4,
and 5 have been deleted in accordance with ComEd’s emergency TS application
dated April 29, 1997, and Amendment No. 173 issued for Quad Cities, Unit 2,

on May 2, 1997.

2.0 BACKGROUND

On June 10, 1996 (Reference 6), ComEd submitted to the staff for review and
approval proposed TS changes to support the transition from GE fuel to SPC
ATRIUM-9B fuel. The proposed TSs provided SPC terminology and applicable
methodologies. On July 2, 1996 (Reference 8), ComEd submitted for review and
approval, a topical report that describes the procedure for applying the SPC
ANFB critical power correlation to the coresident GE fuel.

During an NRC audit in February 1997, the staff raised concerns with the
uncertainty values used in the aeplication of the ANFB critical power
correlation to the ATRIUM-9B fuel design. To support Quad Cities, Unit 2, SPC
submitted a topical regort (Reference 3) to address specific concerns raised
by the staff. ComEd also submitted this request for an exigent TS amendment
(Reference 1) that revises the MCPR safety limit for Quad Cities, Unit 2,
Cycle 15 (QC2C15).

On May 2, 1997, Amendment No. 173 was issued for Unit 2, which allowed
operation of the plant not to exceed Operational Mode 3. This amendment
modified Section 5.3.A, "Design Features" of the TSs to reflect the ATRIUM-9B
fuel design and included various SPC topical reports in TS Section 6.9.A.6,
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"Core Operating Limits Report," to reflect mechanical design criteria for this
fuel and topical reports required for operation. That amendment allowed
ATRIUM-98 fuel to be loaded into the core only under Operational Modes 3 (Hot
Shutdown), 4 (Cold Shutdown), and 5 (Refueling) and did not permit startup or
power operation using the ATRIUM-9B fuel.

The proposed changes include the Safety Limits Minimum Critical Power Ratio
(SLMCPR) based on the cycle-specific analysis of the mixed core of SPC
ATRIUM-9B and GE9/10 fuel parameters and the addition of SPC methodology for
QC2C15 cycle-specific coresident fuel topical report to the Core Operating
Limits Repurt (COLR) TS Section 6.9.A.6.b relating to the use of ATRIUM-9B
fuel. Due to the limitations imposed in the approved ANFB Critical Power
Correlation (AN¥-1125(P)(A) and its Supplements 1 and 2) and the findings in
the inspectior of the Application of ANFB to ATRIUM-9B at SPC in February
1997, the licensee has proposed an interim use of increased ANFB Additive
Constant Uncertainty (Reference 2) to support near-term QC2C15 startup while a
generic topical report, ANF-1125(P) Suppiement 1 Appendix D, "ANFB Critical
Power Correlation Uncertainty for Limited Data Sets" (Reference 3), is under
the staff’s review.

3.0 EVALUATION
3.1 Application of ANFB Critical Power Correlation to Coresident GE Fuel for
Quad Cities, Unit 2, Cycle 15

This plant specific topical report, EMF-96-051(P) (Reference 4), to support
QC2C15 restart, was reviewed and approved by the staff in conjunction with the
approved generic coresident topical report, EMF-1125(P), Supplement 1,
Appendix C, "ANFB Critical Power Correlation Application for Co-Resident Fuel"”
(Reference 5).

3.2 Technical Specification Changes

The licensee requested a change to the TSs in accordance with 10 CFR
50.91(a)(6). The proposed revisions of the TSs and its associated Bases are
only applicable to QC2C15 to reflect its use of SPC ATRIUM-9B fuel mixed with
GE9/10 fuel. The proposed TS changes are described below.

(1) 75 2.1.B - Safety Limits and Bases 2.1.B - Safety Limits

The proposed changes for TS 2.1.B and Bases 2.1.B are to differentiate the
safety 1imit MCPR number used for Quad Cities, Units 1 and 2, to reflect that
only QC2C15 will have SPC ATRIUM-9B mixed with GE9/10 fuel, since the current
1Ss are the same for both units. The proposed change to TS 2.1.A is to add
"for Unit 1 and 1.10 for Unit 2" to the context, which, as amended, reads,
“The MCPR shall not be less than (.07 for Unit 1 and 1.10 for Unit 2 with the
reactor vessel steam dome pressuce greater than or equal to 785 psig and core
flow greater than or equal to (0% of rated flow." The following paragraph is
proposed to add to Bases 2.1.B: "The Unit 1 MCPR Safety Limit is 1.07, based
on Gereral Electric methods for calculating the MCPR Safety Limit. The Unit 2



MCPR Safety Limit is 1.10, based on Siemens Power Corporation (SPC) methods
for calculating the MCPR Safety Limit."

Based on the findings in the February 1997 audit at SPC, the value of 0.0] for
the additive constant urcertainty (ACU) originally determined for the
ATRIUM-9B fuel in Quid Citie- Unit 2, has been found to be based on an
inadequate data base. A new estimate of the ACU for ATRIUM-9B fuel has been
developed and submitted to NRC for review in a new topical, Appendix D of
ANF-1125(P), Supplement 1 (Reference 3). This submittal is currently in the
review process, but SPC is also seeking approval of an estimated value of the
ACU for Quad Cities, Unit 2 (Reference 2), that can be used in the interim.
The proposed interim estimate of the ACU is obtained as follows:

a. first, determine the difference between the original ACU (0.01) and the
estimated ACU (0.0195) obtained by the new methodology proposed in
Appendix D (and currently under review). This results in a delta-ACU of
0.0095; and

b. on the assumption that this delta-ACU represents a reasonable measure of
the error in the original ACU (0.01), SPC proposes to obtain a
conservative estimate of the errcr by multiplying the delta-ACU by two.
A new estimate of the ACU is obtained by adding this conservative
estimate of the error tn the original ACU for the ATRIUM-9B fuel in Quad
Cities, Unit 2; that is, the new conservative estimate of the ACU is
0.029.

The ACU estimate of 0.029 for Quad Cities, Unit 2, is an increase of

190 percent over the original ACU of 0.01, and an increase of approximately
49 percent over the estimated ACU det~.rmined in Appendix D for ATRIUM-9B fuel.
In general, the ANFB correlatica fit, the available ATRIUM-9B data sets well
enough to suppert the assumption that this interim estimate of the ACU (0.029)
is conservative. Further, it is also reasonable to assume that this interim
estimate will be found to be conservative even if the ACU value of 0.0195
determined in Appendix D must be modified as a result of findings of the
review of the submittal. Therefore, the proposed safety 1imit for minimum
critical power (SLMCPR) of 1.10 is acceptable based on the interim proposed
ACU of 0.029 and the ACU for GE fuel stated in approved topical report
(Reference 4) for QC2C15 operation. However, SPC and ComEd have committed to
revise their SLMCPR calculations once Reference 3 is reviewed and a final
value for the estimated ACU is approved.

(2) 7S 6.9.A.6.b - Core Operating Limits Report

It is proposed to add to TS 6.9.A.6.b, an additional approved plant specific
topical report, EMF-S6-051(P), "Application of ANFB Critical Power Correlation
to Coresident GE Fuel for Quad Cities Unit 2 Cycle 15," dated May 1996. The
staff has found the proposed change acceptable since it is an NRC-approved
topical report.

The addition of reference (9) in TS Section 6.9.A.6.b and the new MCPR safety
limit is cycle specific for Unit 2, cycle 15. Therefore, TS pages 2-la,



B 2-3a, and 6-16a were provided with a footnote to indicate "Applicable to
Unit 2 for cycle 15 only."

(3) TS 5.0 - Design Features

By letter dated April 29, 1997, ComEd requested a change in TS Section 5.0.
This request changed the words "zirconium ailoys" to "Zircaloy or ZIRLO" in
the sentence "Limited substitutions of Zircaloy or ZIRLO, in accordance with
NRC-approved applications of fuel rod configurations, may be used." This
change was approved in the safety evaluation (SE) related to the issuance of
Amendment No. 173 for Unit 2, dated May 2, 1997.

Upon further review and discussions with ComEd on May 22, 1997, it was
determined that to be consistent with Improved Standard Technical
Specifications, NUREG-1433, Revision 1, and provide a clarification of what
the substitutions will be for, additional words needed to be added. The
licensee had inadvertently deleted the words "filler rods for fuel rods" in
the amendment request. With approval from ComEd, the sentence was changed to
read, "Limited substitutions of Zircaloy or ZIRLO filler rods for fuel rods,
in accordance with NRC-approved applications of fuel rod configurations, may
be used." The chan?e provides clarification in meeting NRC-approved
applications of fuel rod configurations and is consistent with NUREG-1433.
Therefore, the proposed change is acceptable.

(4) TS 5.0 - Design Features and TS 6.9.A.6.b - Core Operating Limits Report

As stated in your letiter dated April 29, 1997, and approved in the SE related
to Amendment No. 173 for Unit 2, footnotes 1 and 2 on TS pages 5-5a and 6-16a
will be eliminated upon approval of the use of ATRIUM-9B for all modes of
operation. ATRIUM-9B fuel is approved for all Operational Modes with *his
increase of the MCPR safety limit; therefore, this change is acceptable.

Based on the above evaluation, the staff concludes that the changes to the TSs
and the associated Bases are acceptable for QC2C15 application since the
changes are analyzed based on a justified conservative ACU and the
NRC-approved method.

4.0 EXIGENT CIRCUMSTANCES

Section 50.91 of the Commission’s regulations contains provisions for issuance
of amendments when the usual 30-day public notice period can not be met. One
type of special exception is an exigency. An exigency is a case where the
staff and licensee need to act quickly and time does not permit the Commission
to publish a Federal Register notice allowing 30-days for prior public
comment, and it also determines that the amendment involves no significant
hazards considerations.

Under such circumstances, the Commission notifies the public in one of two

ways: by issuing a Federal Register notice providing an opportunity for
hearing and allowing at least two weeks for public comments, or by issuing a




press release discussing the proposed changes, using the local media. In this
case, the Commission used the first approach.

In its April 21, 1997, application, the licensee requested that this amendment
be treated as an exigent amendment. In accordance with 10 CFR 50.91(a)(6),
the licensee provided the following information regarding why this exigent
situation occurred and how it could not have been avoided.

The licensee states that the circumstances have resulted from issues raised
during NRC vendor inspection activities at SPC in March 1997. The NRC staff
could not support the uncertainty values used in the application of the ANFB
critical power correlation to the ATRIUM-9B fuel design. On April 3, 1997, a
meeting was held between the staff, SPC and ComEd to discuss the issue. Since
that meeting, SPC has submitted a topical report (Reference 6) addressing this
issue. The issue related to the uncertainty in the ANFB correlation for
critical power monitoring of the SPC and GE fuel. Using this information, the
licensee developed this amendment request for an increase in the MCPR safety
limit. The review of the topical report (Reference 6) has caused an
unanticipated delay in completing this approval process. Quad Cities, Unit 2,
commenced fuel reload on May 7, 1997. The short time frame between discovery
of the uncertainty issue at SPC on the ATRIUM-9B fuel, development of the new
SPC topical report and this amendment, and the scheduled startup date did not
allow for the normal 30-day period for public comment without resulting in a
potential delay in the return to service of Unit 2.

The staff concludes that an exigent condition exists in that failure to act in
a timely way would result in prevention of resumption of operation of Quad
Cities Nuclear Power Station, Unit 2. In addition, the staff has assessed the
licensee’s reasons for failing to file an application sufficiently in advance
to preclude an exigent condition, and concluded that the licensee has acted
expeditiously to support the reviews of the SPC fuel uncertainty issue and
upon learning of the delay in approval of the applications promptly proposed
this amendment to remedy the situation. Thus, the staff concludes that the
licensee has not abused the exigent provisions by failing to make timely
application for the amendment. Thus, conditions needed to satisfy 10 CFR
50.91(a)(6) exist, and the amendment is being processed on an exigent basis.

5.0 FINAL NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION

The Commission’s regulations in 10 CFR 50.92(c) state that the Commission may
make a final determination that a license amendment involves no significant
hazards consideration if operation of the facility in accordance with the
amendment would not: (1) Involve a significant increase in the probability or
consequences of an accident previously evaluated: or, (2) Create the
possibility of a new or different kind of accident from any previously
evaluated; or, (3) Involve a significant reduction in a margin of safety.



The following evaluation by the licensee demonstrates that the proposed
amendment does not irvolve a significant hazards consideration:

1.

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

The probability of an evaluated accident is derived from the
probabilities of the individual precursors to that accident.
The consequences of an evaluated accident are determined by
the operability of plant systems desi?ned to mitigate those
consequences. Limits have been established consistent with
NRC approved methods to ensure that fuel performance during
normal, transiert, and accident conditions is acceptable.
The preoposed Technical Specifications amendment
conservatively establishes the MCPR Safety Limit for Quad
Cities Unit 2, such that the fuel is protected during normal
operation and during any plant transients or anticipated
operationai occurrences. Additionally, methodologies are
being added to the Section 6.9.A.6.b list of methodelogies
utilized in determining core operating limits.

a. MCPR Safety Limit and MCPR Safety Limit Bases Change

The probability of an evaluated accident is not increased by
increasing the MCPR Safety Limit to 1.10 and changing the
MCPR Safety Limit Bases. The change does not require any
physical plant modifications, physically affect any plant
components, or entail changes in plant operation.

Therefore, no individual precursors of an accident are
affected.

This Technical Specification amendment proposes to change
the MCPR Safety Limit to protect the fuel during normal
operation as well as during any transients or anticipated
operational occurrences. The method that is usad to
determine the ATRIUM-9B additive constant uncertainty is
conservative, such that, the resulting MCPR Safety Limit is
high enough to ensure that less than 0.1 percent of the fuel
rods are expected to experience boiling transition if the
1imit is not violated. Operational limits will be
established based on the proposed MCPR Safety Limit to
ensure that the MCPR Safety Limit is not violated during all
modes of operation. This will ensure that the fuel design
safety criteria, more than 99.9 percent of the fuel rods
avoiding transition boiling during normal operation as well
as anticiqated operational occurrences, is met. The method
for calculating an ATRIUM-9B additive constant uncertainty,
is described in Reference 2 [SPC document, ANFB Critical
Power Correlation Uncertainty For Limited Data Sets,
ANF-1125(P), Supplement 1, Appendix D, Siemens Power
Corporation - Nuclear Division, submitted on April 18, 1971}



and is based on an expanded poo! of data for the ATRIUM-9B
fuel design (527 data points). The additive constant
uncertainty from Reference 2 is then used to determine the
change from the additive constant uncertainty using the
original pool of data (125 data points). This difference is
conservatively doubled and added to the additive constant
uncertainty using the original pool of data (125 data
points). Reference 5 [Siemens Power Corporation letter,
"Interim Use of Increased ANFB Additive Constant
Uncertainty,” HDC:97:033, H.D. Curet to NRC Document Control
Desk, dated April 18, 1971) documents the conservative
interim approach of doubling the difference in additive
constant uncertainties. The resulting additive constant
uncertainty is used to determine the Quad Cities Unit 2
Cycle 15 MCPR Safety Limit. Since the new MCPR Safety Limit
was determined using a conservative ATRIUM-9B additive
constant uncertainty, and the operability of plant systems
designed to mitigate any consequences of accidents have not
changed, the consequences of an accident previously
evaluated are not expected to increase.

b. Addition of Siemens Power Corporation’s (SPC)
methodology for Application of the ANFB Critical Power
Correlation to Coresident GE Fuel for Quad Cities
Unit 2 Cycle 15 to Section 6.9.A.6.b

The probability of an evaluated accident is not increased by
adding Reference 1 [ComEd letter, "ComEd Response to NRC
Staff Request for Additional Information (RAI) Regarding the
Application of Siemens Power Corporation ANFB Critical Power
Correlation to Coresident General Electric Fuel for LaSalle
Unit 2 Cycle 8 and Quad Cities Unit 2 Cycle 15, NRC Docket
No.’s 50-373/374 and 50-254/265"; J.B. Hosmer to U.S. NRC,
July 2, 1996, transmitting the topical report, Application
of the ANFB Criticz] Power Correlation to Coresident GE Fuel
for Quad Cities Unit 2 Cycle 15, EMF-96-051(P), Siemens
Power Corporation - Nuclear Division, May 1996 and related
information], to Section 6.9.A.6.b. Reference 1 describes
the methodology used to determine the additive constants and
the associated uncertainty of the Quad Cities Unit 2

Cycle 15 GE9 and GE1O fuel for the ANFB critical power
correlation. The additive constant and the associated
uncertainties for the GE9 and GE10 fuel are used to
caiculate the MCPR Safety Limit, which in turn is used to
establish the MCPR operating l1imit for Quad Cities Unit 2
Cycle 15 operation. Therefore, adding Reference 1 to
Section 6.9.A.6.b of the Technical Specifications updates
the Reference 1ist to include a methodology used for
determining Quad Cities Unit 2 Cycle 15 operational limits.
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Adding Reference 1 to the Reference list in Section
6.9.A.6.b also will mot ‘ncrease the consequences of an
accident previously evaluated. Reference ] determines the
additive constants and the associated uncertainty for the GE
fuel in Quad Cities Unit 2 Cycle 15. It also provides input
for determining the MCPR Safety Limit. Because Reference ]
contains conservative methods and calculations and because
the operability of plant systems designed to mitigate any
consequences of accidents have not changed, the conseguences
of an accident previously evaluated will not increase.

Create the possibility of a new or different kind of
accident from any accident previously evaluated:

Creation of the possibility of a new or different kind of
accident would require the creation of one or more new
precursors of that accident. New accident precursors may be
created by modifications of the plant configuration,
including changes in allowable mocies of operation. This
Technical Specification submittal does not involve any
modifications of the plant configuration or allowable mcdes
of operation. This Technical Specification submittal
involves a) an added conservatism in the Quad Cities Unit 2
MCPR Safety Limit due to analytical changes and use of an
expanded database, and b) an additional reference
incorporated in Section 6.9.A.6.b describing the methodology
used to determine the additive constants and additive
constant uncertainty for GE9 and GE10 fuel for Quad Cities
Unit 2 Cycle 15. Therefore, no new precursors of an
accident are created and no new or different kinds of

accidents are created.

Involve a significant reduction in the margin of safety for
the following reasons:

The MCPR Safety Limit provides a margin of safety by
ensuring that less than 0.1 percent of the rodc are expected
to be in boiling transition if the MCPR limit is not
violated. The proposed Technical Specification amendment
reflects MCPR Safety Limit results from conservative
calculations by SPC using the new ATRIUM-9B additive
constant uncertainty. These new ATRIUM-9B additive constant
uncertainty calculations are based on » larger pool of data
than previous calculations (527 data points versus 125 data
points). Additionally. the additive constant uncertainty
resulting from statistical analyses of the larger pool of
data is conservatively applied to calculate a new MCPR
safety Limit of 1.10, which is more restrictive than the

current MCPR Safety Liwit of 1.07.




SPC has increased its ATRIUM-9B critical power test data
base from 125 data points at 1000_psi with mass fluxes
ranging from 0.5 to 1.5 Mib/hr-ft?, to 527 data points that
cover a wider range of operating pressures, flows, and axial
power shapes.

The Experimental Critical Power Ration (ECPR) and the
standard deviation of the ECPR for each of the 527 data
points are statistically examined by an Analysis of
Variance. The results of the Analysis of Variance of the
Pressure Groups ave a mean ECPR, a standard deviation of
ECPR, degrees of freedom, and equivalent sample size.

The overall uncertainty for CPR is statistically calculated
using the standard deviation of the pooled data and the
variance between the means associated with the axial power
shapes. An upper ©5 percent cenfidence limit standard
deviation is calculated based on Chi-Square for the
calculated degrees of freedom. This overall standard
deviation in ECPR is converted to an additive constant
uncertainty. This conversion is derived from the ratios of
the ANFB correlation standard deviation to the additive
constant standard deviation for the ATRIUM-9B data.

This calculated additive constant uncertainty is not
directly applied to the MCPR Safety Limit calculation. A
conservative ATRIUM-9B additive constant uncertainty is used
to galculate a new MCPR Safety Limit for Quad Cities Unit 2
Cycle 15.

The difference is calculated between the additive constant
uncertainties after and prior to the data set being expanded
to include 527 points. This difference is then
conservatively doubled and added to the additive ronstant
uncertainty prior to the expansion of the data set (based on
125 data points).

The resulting additive constant uncertainty, 0.029, is used
to calculate a new MCPR Safety Limit value of 1.10 for Quad
Cities Unit 2 Cycle 15.

Because a conservative method is used to apply the ATRIUM-9B
additive constant uncertainty to the MCPR Safety Limit
calculation, a decrease in the margin to safety will not
occur due to changine the MCPR Safety Limit. The revised
Safety Limit will ensure the appropriate level of fuel
protection. Additionally, operational l1imits will be
established based on the proposed MCPR Safety Limit to
ensure that the MCPR Safety Limit is not violated during all
modes of operation. This will ensure that the fuel design
safety criteria, more than 99.9 percent of the fuel rods
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avoiding transition boiling during normal operation as well
as anticipated operational occurrences, is met.

The margin of safety is not decreased by adding the
Reference to Section 6.9.A.6.b of Siemens Power
Corporation’s (SPC) methodology for application of the ANFB
Critical Power Correlation to coresident GE Fuel for Quad
Cities Unit 2 Cycle 15. While this methodology is in review
by the NRC, and pending approval for application to Quad
Cities Unit 2 Cycle 15, it 15 the same methodology
previously reviewed and approved for use at LaSalle Unit 2
(References 3 and 4) gConEd letter, "Application of Siemen’s
Power Corporation ANFB Critical Power Correlation to
Coresident General Electric Fuel for LaSalle Unit 2

Cycle 8;" G.G. Benes to U.S. Nuclear Regulatory Commission,
dated March 8, 1996, and NRC SE, "Safety Evaluation for
Topical Report EMF-96-021(P), Revision 1, "Application of
the ANFB Critical Power Correlation to Coresident GE Fuel
for LaSalle Unit 2 Cycle 8’ (TAC No. M94964)," D.M. Skay to
I. Johnson, dated September 26, 1996.

Based upon the above considerations, the staff concludes the amendment
involves no significant hazards consideration.

6.0 STATE CONSULTATION

In accordance with the Commission’s regulations, the I11inois State official
was notified of the proposed issua.~e of the amendments. The State official
had nc comments.

7.0 ENVIRONMENTAL CONSIDERATION

The amendments change a requirement with respect to the installation or use of
a facility component located within the restricted area as defined in 10 CFR
Part 20. The NRC staff has determined that the amendments involve no
significant increase in the amounts, and no significant change in the types,
of any effluents that may be released offsite, and that there is no
significant increase in individual or cumulative occupational radiation
exposure. The Commission has previously ‘ssued a proposed finding that the
amendments involve no significant hazards .onsideration, and there has been no
public comment on such finding (62 FR 23499). Accordingly, the amendments
meet the eligibility criteria fcr categorical exclusion set forth in 10 CFR
51.22(c)(9). Pursuant to 10 CFR 51.22(b), no environmental impact statement
or environmental assessment need be prepared in connection with the issuance
of the amendments.

8.0 CONCUSION

The staff has reviewed the request by LomEd to revise the TSs of the Quad
Cities Nuclear Power Station, Unit 2, Cycle 15. Based on the review, the
staff concludes that these revisions are acceptable.
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The staff has concluded, based on the considerations discussed above, that:
(1) there is reasonable assurance that the health and safety of the public
will not be endangered by operation in the proposed manner, (2) such
activities will be conducted in compliance with the Commission’s regulations,
and (3) the issuance of the amendment will not be inimical to the common
defense and security or to the health and safety to the public.

Principal Contributor: Tai Huang
Robert M. Pulsifer

Date: May 22, 1997
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