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, A CORE OPERATING LIMITS REPORT -
. ) | CALVERT CLIFFS UNIT 2, CYCLE 19
: R
The followmg limits.are mcluded in this Core Operatmg Limits Report:
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INTRODUCTION

" This report provides the cycle-specific limits for operation of Calvert Cliffs Unit 2, Cycle 19. It
contains the limits for: I

Shutdown Margin (SDM) _

Moderator Temperature Coefficient (MTC) S
Control Element Assembly (CEA) Ahgnment ' T
Regulatmg Control Element Assembly (CEA) Insertron Lumts o
Linear Heat Rate (LHR) ' :

Total Integrated Radial Peaking Factor (F Ty

Axial Shape Index (ASI)

Reactor Protective System (RPS) Instrumentatlon Operatmg

Boron Concentratron

In addition, this report contains-a number of figures which grve limits on. theparametere listed

above. If any of the limits contairied in this report are exceeded, correctrve action will be taken as

defined in the Techmcal Specrﬁcatlons

This report has been prepared in accordance with: the requlrements of Techmcal Specrﬁcatlons
The cycle specific limits have been developed using the NRC-approved methodologies given in
‘the "List of Approved Methodologies" section of this report and in the Technical Specifications.

. COLR Revnslon 0

Initial release of the Unit 2 Cycle 19 (U2C19) COLR per Safety Evaluatlon SE00507' -
Revision 0.. U2C19 may operate-in Modes 5, 6 or in a defueled condition. - Although U2C19
is only authorized to enter Modes 5, 6, and defueled conditions, limits: presented within this:
COLR relate to some parameters only applicable to operatron in hrgher plant modes..

Ly ..
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. DEFINITIONS
. . Axial Shape Index (ASI)

* ASI shall be the power generated in the lower half of the core less the power generated in
the upper half of the core, divided by the sum of the power generated in the lower and
upper halves of the core. : s S

ASI _ lower —upper - YE

_ lower'+ upper

The Axral Shape Index (YI) used for the trip and pretnp srgnals in the Reactor Protectlon '
System (RPS) is the above value (Yg) modified by an appropriate multiplier (A) and a
constant (B) to ‘determine the true core axial | power drstnbutron for that channel

.. . Yi=AYg+B
Total Integrated Radlal Peakmg Factor F T

The Total. Integrated Radial Peakinig Factor is the ratro of the peak pm power to the
_average pm power in an unrodded core.

. CalvertCliffs2, Cyclo I9COLR ~_ Page50f20 .- . Rev.0




. LICENSING RESTRICTIONS

1) “Calvert Cliffs will adhere to the deviations noted in Sectlon 1 of EMF-2103 until such
. tlme as: .
- .« AREVA develops a'new revision of EMF-2103 A
« The NRC approves the new revision of EMF-2103, and -
o Calvert Cliffs 1mplements the new, NRC—approved rev1s1on of EMF-2103

This commitment will terminate. when the above. 1tems are met or a license amendment is .. ‘
approved to perrmt the use of a different evaluation method to replace EMF 21037

' Reference: NL-2010-000006-009 -

2) “For Unit 1.and Umt 2: Core Operatmg L1m1ts Report Flgures 3 1.6,3.2. 3 and 3 25 wxll* —

not be changed without prior NRC approval until an NRC-accepted generic, or CCNPP-, '
specific; basis is-developed for analyzing the Control Rod Bank Withdrawal event, the -
Control Element Assembly Drop,-and the Control Elernent Assembly Ejection (power B
level-sensmve transxents) at full power condmons ‘only.” -

'Reference Response 6in Letter from Mr. G H. Gellrich (CCNPP) to Document’ Control Desk (NRC),. -
dated December:30;:2010, Supplement to-the License Amendment Request Transition from Westmghouse
_ Nuclear Fuel to AREVA Nuclear Fuel

. ' 3) “For Unit 1. and Umt 2 Approval of the use of S-RELAP5 is restncted to only those

: g safety analyses that confirm acceptable transient performance relative to the specified

- acceptable fuel de51gn limits. Prior transient specific NRC' approval is required for -

- transient: performance relative to reactor coolant pressure. boundary integrity until an .

e - NRC-accepted, generic, or CCNPP—specrﬁc basis is developed for the use of S-RELAPS
to demonstrate reactor coolant pressure boundary integrity.” :

, Reference: Response 9 in Letter from M. G. H. Gellrich (CCNPP) to Document Cont:ol Desk (NRC)
+ . - dated December 30, 2010, Supplement to the License Amendment Request: Transition from Westmghouse
- Nuclear Fuel to AREVA Nuclear Fuel : : :

[ S A

S
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CYCLE SPECIFIC LIMITS FOR UNIT 2, CYCLE 19 S
- 3.1.1 . Shutdown Margin (Sl)M) (SR 3.1.1.1)
Tavg > 200%F - Modes 3 and 4:
The shutdown margm shall be > 3.5% Ap
. Tavg <200°F - Mode 5: ‘ L
The shutdown margin shall be > 3.0% Ap. :
-3.1.3  Moderator Temperature Coefﬁcnent MTC) (SR 3.1.3. 2)

The Moderator Temperature Coefﬁcrent (MTC) shall be less negatrve than 3.0 x 104 Ap/°F
at rated thermal power -

‘ 3.1.4 _ Control Element Assembly (CEA) Allgnment (Actron 3 1 4. B 1)-

The allowable time to realign a CEA is 120 mmutes when the pre-mrsahgned F is < 1 65
and zero (0) mmutes when the pre-misaligned Flis >1. 65 ;

‘The pre-misaligned F,” value used to determine the-allowable time to realrgn the CEA shall
be the latest measurement taken within 5 days prlor to the CEA mxsahgnment Ifno

* - measurements have been taken within 5 days prior to the misalignment and the full core
power distribution momtormg system is unavailable then the time to realign is zero,(O)
minutes.: : : i

3.1.6' Regulatlng Control Element Assembly (CEA) Insertlon lelts ‘
o (SR3 161 andSR3 162)

The regulatmg CEA groups 1nsertlon hm1ts are shown on COLR Frgure 3 l 6

Flgure 3. 1 6 wﬂl not be changed unless the requrrements in Llcensmg Resmctlon #2 are met

3.2.l Llnear Heat Rate (LIIR) (SR 3 2 1.2 and SR 3.2.1. 4)

The linear heat rate shall not exceed the lrmlts shown on COLR Fi igure 32. l 1

The axral shape mdex power dependent control hmrts are gnven in COLR Frgure 32 1—2

: When using the excore detector momtonng system ( SR 3 2' 1 2)

The. alarm setpomts aré equal to or less than the ASI lnmts therefore when the alarms are '_
-adJusted they provrde indication to-the operator that ASI is not wrthm the limits.

The axial shape mdex alarm setpomts are shown asa functlon of fractron of thermal power on ;.
COLR Frgure 3. 2 l-2 : :
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When using the incore detector monitoring system (SR 3.2°1.4):

The alarm setpoints are adjusted to protect the Linear Heat Rate limits shown on COLR |
Figure 3.2.1-1 and uncertainty factofs are approprlately included i in the setting of these
alarms.

The uncertainty factors for the incore detector -monitoring syst_ern are:

1. A measurement-calculatlonal uncenamty factor of 1 07
2. An engmeenng uncertainty factor.of 1.03,.

3.a For measured thermal power less than or equal to-50. percent but greater: than 20 percent 3
* of rated full core power a thermal power measurement: uncertamty factor of 1.035. '

3.b For measured thermal power greater than 50 percent of rated full core power a thermal
power measurement uncertainty factor of 1. 020. :

323 Total Integrated Radial Peaking Factor (F,") (SR '3;2-':3:'-1)‘-
_ _The calculated value of F," shall be limited to < I 65

. The. allowable combmanons of thermal power CEA posmon and F -are shown on. COLR
‘ _rFrgure 3.23. . , .

Figure 3.2.3 will not be changed unless the requlrements in Licensing Restrrctlon #2 are met.

325 -Axral Shape Index (AST) (SR 325. 1)

_ The axial’ shape index and thermal power shall be mamtamed equal to or less than the hmrts
_of COLR Figure 3.2.5 for CEA insertions specrﬁed by COLR Figure 3.1.6.

Figure 3.2.5 will not be changed unless the requirements inLicensing Restriction #2 are rnet_'

331 ._Reactor Protective System (RPS) Instrumentatron Operatmg
. . . (Reactor Trip. Setpomts) (TS Table 33.1-1) o

The Axial Power Drstnbutron Hrgh tnp setpoint and allowable values are grven in COLR 3
Figure 33.1-1. .

‘The Thermal Margm/Low Pressure (TM/LP) trip setpoint is givenin COLR Frgures 3 3 1-2 o

“and 3.3.1-3. Theallowable values are to be not less than the larger-of. (l) 1875 psra or (2) the.
__ value calculated from COLR Frgures 33. 1-2 and 3. 3 1-3 -
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3.9.1 Boron Concentration (SR 3.9.1.1) |

. - : The refueling boron concentratron will maintain the keg at 0.95 or less (including-a 1% Ak/k
conservative allowance for uncertainties). The refueling boron concentration shall be

maintained uniform. For Mode 6 operation the RCS temperature must be mamtamed
< 140°F

: U2C:51_i9 Refueling Boron COncentfatiOn-Limits__'

Post-Refueling UGS or RV Head L1ft Hexght

Restrictions. NO- RQSmCUOn <12 Inches

Mlmmum Reqmred Refuelmg Boron
Concentratlon

ThlS number mcludes

- -_~Chemrstry SamplmgUncertamty e —>-2'63-'4 ppm . 22342,'ppm"7 .

. .:'Boro ] ‘IO‘Depletron A]lowance

: [ Margin for dilution of refuelmg pool
. o | -~ between low and high level alarms -

b = Unlnmted number of temporary rotatlons of

. Extra Conservatnsm for empty lOCatmns ‘. ‘, ;'. R
id“mlg refuelmg Operatlons ,

Note: (1) The limit i in the above table represents the minimum required refueling boron
' conceritration.. It is acceptable for NEOP—23 to conservatlvely specify higher values.

\
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'LIST OF APPROVED METHODOLOGIES

ANF-88-133 (P)}(A) and Supplement 1, "Qualification of Advanced Nuclear Fuels' PWR Design
Methodology for Rod Bumups of 62 GWd/MTU" Advanced Nuclear Fuels Corporatron

, December 1991

10.
11

12,

- Pressurized Water Reactors” Exxon Nuclear Company Inc., October 1983

BAW- 10240(P)(A) Revision 0, "Incorporatron of M5 Properties in Framatome ANP Approved
Methods" Framatome ANP, May 2004

EMF-92-116(P)(A), Revrsron 0, "Genenc Mechanical Design Crrterra for PWR Fuel Desrgns"
Siemens Power Corporation , February 1999

.. EMF-92-153(P)(A), Revision 1, "HTP: Departure from Nucleate Boiling Correlatlon for Hrgh

Thermal Performance Fuel " Sremens Power Corporatron January 2005

EMF-96-—029(P)(A) Volumes 1 and 2, "Reactor Analysis System for PWRs Vo'lum‘e 1- |
Methodology Description, Volume 2 - Benchmarking Results," Siemens Power Corporation,
January 1997 ' ' : ‘ ’

EMF- 1961 (P)(A), Revision 0, "Statistical Setpoint/Transient Methodology for Combustron
Engmeenng Type Reactors, Slemens Power Corporation, July 2000 )

EMF—2103 (P)A), Revrsron 0, "Realrstrc Large Break LOCA Methodology for Pressurrzed
Water Reactors" Framatome ANP, April 2003 [Licensing Restriction #I 1

'EMF 23 lO(P)(A) Revision 1, "SRP Chapter 15 Non-LOCA Methodology for Pressunzed Water

Reactors" Framatome ANP, May 2004 [Licensing Restriction #3]

EMF-2328(P)(A), Revrs1on 0, "PWR Small Break LOCA. Evaluatron Model S-RELAPS Based" ’
Framatome ANP, March 2001

XN-75-32(P)(A), Supplements 1,2,3.&4, "Computatronal Procedure for Evaluatmg Fuel Rod .
Bowing" Exxon Nuclear Company Inc. February 1983 -

XN—NF 78-44(NP)(A) “A Generic Analysis of the Control Rod Ejectron Transrent for

/

/

XN—NF 79- S56(P)YA), Revrsron I and: Supplement 1, "Gadolinia Fuel Propertres for LWR Fuel

. Safety. Evaluatlon" Slemens Power, Corporatron, October:1981

13.
14.

15. L
, Exammatron and Thermal Conductrvrty Results" Exxon Nuclear Company Inc September 1986. e

XN—NF-82-06(P)(A) Revrslon 1& Supplements 2, 4 and 5, "Quahﬁcatron of Exxon Nuclear

F uel for Extended Burnup" Exxon Nuclear Company Inc., October 1986

XN-NF- 82-21(P)(A) Revision’ 1 "Applrcatron of Exxon Nuclear Company PWR Thermal
Margin Methodology to Mixed Core Conﬁguratrons" Exxon Nuclear Company Inc. August
1983 : :

XN—NF-85-92(P)(A) Revision 0, "Exxon Nuclear Uranium Droxrde/Gadolrma Inadratron
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CORE OPERATING LIMITS REPORT
CALVERT CLIFFS UNIT 2, CYCLE 19
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INTRODUCTION

This report prov1des the cycle- spemﬁc lumts for operatlon of Calvert Cliffs Unit 2 Cycle 19. It '
contams the limits for:

Shutdown Margin (SDM)

“Moderator Temperature Coefficient (MTC)

Control Element Assembly (CEA) Alignment

‘Regulating Control Element Assembly (CEA) Insertlon Limits

Linear Heat Rate (LHR) : -
Total Integrated Radial Peaking Factor (F )
Axial Shape Index (ASI)

Reactor Protective System (RPS) Instrumentatlon Operatmg
Boron Concentratlon ,

In addrtlon this. report contams a number of" ﬁgures which give limits on the parameters listed
above. If any of the limits contained in this report are exceeded, corrective action will be taken as
defined in the Techmcal Spec1ﬁcatrons ‘ 4

This report has been prepared in accordance with the requrrements of Technical Spemﬁcatlons‘

The cycle specific limits have been developed using the NRC-approved methodologies givenin
the "List of. Approved Methodologxes" section of this report and in the Technical Specrﬁcatlons

‘COLR Revision 0

. . Initial release of the Unit 2 Cycle 19 (U2C19) COLR per Safety Evaluation SE00507
Revision 0. U2C19 may operate in Modes 5, 6 or in a defueled condition. Although U2C19
is only authorized to enter Modes 5, 6, and defueled conditions, limits presented within thls
COLR relate to-some parameters only apphcable to operatron in higher plant modes. -

coLR Revision 1

Revision 1 of the U2C19 COLR was issued per Safety Evaluation SE00507 Rev. 1, Wthh
' authonzed operatlon of U2C19 core in all plant modes. '
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DEFINITIONS
Axial Shape-Index (ASI)

’

ASI shall be the power generated in the lower half of the core less the power generated in *

|
4
the upper half of the core, divided by the sum of the power generated in the lower and |
upper halves of the core. _ i

R ASI = lower — upper =Y
lower+upper

The Ax1al Shape Index (Y1) used for the trip and pretnp 51gnals in the Reactor Protection
~ System (RPS) is the above value (Yg) modified by an-appropriate multiplier (A) and a
_constant (B) to determine the true core axial power dxstnbutxon for that channel.

Vs
!

Yi=AYg + B
Total Integrated Radial Peaking Factor

The Total Integrated Radial Peaking Factor is the ratlo of the peak pin power to the
-average pin power in an unrodded core.
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LICENSING RESTRICTIONS

1)

2)

3

For the Asymmetric Steam Generator Transient analysis performed in accordance with
the methodology of Technical Specification 5.6.5.b.8, the methodology shall be revised

to capture the asymmetric core inlet temperature distribution and application of local

peaking augmentation factors. The revised methodology shall be apphed to Calvert
Cliffs Unit 2 core reload designs starting with Cycle 19 )

“For the Seized Rotor Event analysis performed in accordance with the methodology of

Technical Specification 5.6.5.b.8, the methodology shall be revised to capture the
asymmetric core inlet flow distribution. The revised methodology shall be apphed to -
Calvert Cliffs Unit 2 core reload desrgns starting with Cycle 19 :

For the Control Element Assembly Ejection analysis performed in accordance with the
methodology of Technical Specification 5.6.5.b.11, the cycle-specific hot zero power

'peak average radial fuel enthalpy is-calculated based on a modified power dépendeént

insertion limit with Control Element Assembly Bark 3 assumed to- be fully inserted (only
in the analysis, not in actual plant operations). This revised methodology shall be applled :

) to Calvert Cliffs Uniit 2 core reload desrgns startmg with Cycle 19.

4)

3)

‘The Small Break Loss of Coolant accrdent performed in accordance with the

methodology of Technical Specification 5.6.5.5.9 shall be analyzed using a break
spectrum with augmented detail related to break size. This revised methodology shall be
applied to Calvert Cliffs Unit 2 core reload designs starting with Cycle 19.

Core Operafing Limits Report Figures 3.1.6, 3.2.3, and 3.2.5 shall not be changed | '
without prior NRC review and approval until an NRC-accepted generic, or Calvert -

- Chffs-spec1ﬁc basis is developed for analyzing the Control Element Assembly Rod

Bank Withdrawal Event, the Control Element Assembly Drop, and the Contiol Element

Assembly Ejection (power level-sensitive transients) at full power cond1t1ons only

Approval of the use of S-RELAPS (Techmcal Specrﬁcatlon 5. 6 5.b. 8) 1s restncted only to -
those safety analyses that confirm acceptable transient performance relative to'the L
specified acceptable fuel design limits. Prior transient specific NRC approval i is requrred
to analyze transient performance relative to reactor coolant pressure boundary inteprity

- until NRC-approval is obtained for a generic or Calvert Cliffs-specific basis for theé use

- of the methodology in Techmcal Specxﬁcatlon 5.6.5.b.8 to demonstrate reactor coolant
' pressure boundary mtegnty ' : : S

T
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7) For the RODEX2-based fuel thermal-mechanical design analysis performed in
accordance with the methodology of Technical Specification 5.6.5.b.3, Calvert Cliffs !
Unit 2 core reload designs (starting with Cycle 19) shall satisfy the following criteria: ; i

a. Predicted rod internal pressure shall remain below the steady state system pressure. I

b. The llnear heat generation rate fuel centerline melting safety 11m1t Shall remain below
21.0 KW/ft. S o

o

N
8) For the Control Element Assembly Ejection analysis, Calvert Chffs Unit 2 core reloads .
(starting with Cycle 19) shall satisfy the following criteria: |

a. Predicted peak radial average fu_el enthalpy when calculated in accordance with the:
methodology of Technical Speciﬁcation 5.6.5.b.11 shall remain below 200 cal/g.

b. For the purpose of evaluatlng radrologrcal consequences, should the S RELAPS hot
“spot model predict fuel temperature above incipient centerline melt conditions when
~ calculated in accordance with the methodology of Technical Specification 5.6.5.b.8, a
‘conservatlve radiological source term (in accordance with Regulatory Guide 1.183,
Revision 0) shall be applied to the portion of fuel beyond incipient melt conditions
(and combined with ex1stmg gap source term), and cladding fallure shall be
presumed. ° . : _

9) The approval of the emergency. core cooling system evaluation performed in accordance

with the methodology of Technical Specification 5.6.5.b.7 shall be valid only for Calvert

- Cliffs Unit 2, Cycle 19. To remove this condition, Calvert Cliffs shall obtain NRC - ,

approval of the analy51s of once- and tw1ce-bumed fuel for core de31gns following Unit2 |
.Cycle 19. '

Reference: Letter from Douglas V. Picket (NRC) to George H. Gellrich (CCNPP) dated February
18, 2011, Calvert Cliffs Nuclear Power Plant, Unit Nos. 1 and 2 — Amendment Re: Transition
' from Westmghouse Nuclear Fuel to AREVA Nuclear Fuel (TAC Nos. ME2831 and ME2832)
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| ' CYCLE SPECIFIC LIMITS FOR UNIT 2, CYCLE 19
| . 3.1.1 - Shutdown Margin (SDM) (SR 3.1.1.1)

Tavg > 200°F - Modes 3 and 4:
The shutdown margin shall be > 3.5% Ap.
Tavg <200%F - Mode 5: - |
. The shutdown margin shall be > 3.0% Ap. RN ‘ -
3.1.3  Moderator Tempernture Coefficient (MTC) (SR 3.1.3.2) |

The Moderator Temperature Coefficient (MTC) shall be less negatrve than -3.0 x 107 Ap/°F
at rated thermal power.

3.14 Control Element Assembly (CEA) Allgnment (Actlon 3.14.B. 1)

The allowable time to realign a CEA is 120 mmutes when the pre-mrsahgned F is<1.65
and zero (0) minutes when the pre-misaligned F,” is > 1.65:

: The pre-mrsallgned F,T value used to determine the allowable time to realign the CEA shall
. be the latest measurement taken within 5 days prior to the CEA misalignment. If no '
measurements have been taken within 5 days prior to the misalignment and thé full core
- power distribution. momtormg system is unavailable then the time to reahgn is zero (0)

“minutes. : :

L 3.1.6 Regulatmg Control Element Assembly (CEA) Insertlon Limits
. - (SR 3.1.6.1 and SR 3.1.6.2) ..

The regulatmg CEA groups insertion limits are shown on COLR Frgure 3.1.6.

‘Figuré 3.1.6 will not be changed unléss the réquirements in Llcensmg Restnctron 5 are met.
3.2.1 Linear Heat Rate (LHR) (SR 3.2.1.2 and SR 3.2.1.4)

The linear heat rate shall not exceed the limits shown on CQLR Figure 3.2.1-1.

The axiel_ shape index‘power dependent control limits are given in COLR Fignre .3';2;.1¥2. '

When using ‘the excore detector monitoring system (SR 3. 2-1 2)‘

The alarm setpoints are equal to or less than the ASI limits; therefore when the alarrns aré
_adjusted, they provide indication to the operator that ASI is not within the 11m1ts

The axial shape mdex alarm setpomts are shown as a functron of fraction of thennal power on
'COLR Flgure 32. 1-2 . _

d

N : .-__..,‘\.
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When using the incore detector monitoring system (SR 3.2.1:4): o I i

The alarm setpoints are adjusted to protect the Linear Heat Rate limits shown on COLR
. Figure 3.2.1-1 and uncertainty factors are appropriately included in the setting of these
-alarms. . . .

The uncertainty factors for the incore detector monitoring system are: v . A !

1. A measurement—calculational uncertainty factorof 1.07 . = @ -
2. An engmeermg uncertamty factor of 1.03, B

3.a For measured thermal power less than or equal to 50 percent but greater than 20 percent :
- of rated full core power a thermal power measurement uncertamty factor of 1.035. .

‘3 b F or measured thermal | power ‘greater than 50 percent of rated full core power a thermal
- power measurement uncertamty factor of 1.020. .

| 3,._2,.3‘ -‘ Total Integrated Radlal Peakmg Factor (F,") (SR 3.23. 1)

The calculated value of F shall be limited to < 1.65.

The allowable combmatlons of thermal power, CEA posmon and F! are shown on COLR
Fi 1gure 3.23. : .

Fi 1gure 3.2.3. will not be changed unless the requlrements in Llcensmg Restnctlon 5 are met. l '

325 Ax1alShapeIndex(ASI)(SR3251) R ' .
" The axial shape index and thermal power shall be mamtamed equal to or less than the llmltS 7
of COLR Figure 3.2.5 for CEA insertions specified by COLR Figure 3.1.6.
Flgure 3.2.5 will' not be changed unless the requrrementsvm Llcensmg Restnction 5 are met. I

33.1 ‘Reactor Protective System (RPS) Instrumentatlon Operatmg
- '(Reactor Tnp Setpomts) (TS Table 3.3. 1 -1)

The Axial Power Distribution - Hrgh trrp setpomt and allowable values are grven in COLR
Frgure 33.1:1 ' .

' The Thermal Margin/Low Pressure (TM/LP) trip setpoint is grven in COLR Frgures 3.3.1-2
and 3.3.1-3. The allowable values are to be not less than the larger of (1) 1875 psia or (2) the
Value calculated from COLR Flgures 3.3.1-2 and 3.3. 1-3

CalvertChfst,Cycle19COLR s Page 9 of 21 T Rev. 1




39.1  Boron Concentration (SR 3.9.1.1) - | -

. ' The refueling boron concentration will maintain the kg at 0.95 or less (including a 1% Ak/k
: conservative allowance for uncertainties). The refueling boron concentration shall be
maintained uniform. For Mode 6 operation the RCS temperature must be maintained

< 140°F.

U2C19 Refueling Boron Concentration Limits

Post-Refuelmg UGS or RV Head Lift Hexght ' . ' .
Il <
Restrictions. _ L NO_RCSt ction <12 In(;hes

Minimum Requxred Refuehng Boron
' Concentratlon : :

ThlS number 1ncludes

. = Chemistry Samplmg Uncertainty Z 26_34 ppm Z 2342 ppm
' = Boron-10 Deple_tlon Allowance . - ' ’
‘e Margin for dilution of refueling pool - | -~ (Nb’cé 5o (Note N

‘between low and high lével alarms
Unlimited number of temporary rotatlons of
fuel assémblies-

Extra Conservatism for empty locations
during refueling operations.

Note: (1) The limit in the above table represents the. minimum required refueling boron
- concentration. It is acceptable for NEOP—23 to conservatwely specify higher values. -

o t - . . N
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