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CORE OPERATING LIMITS REPORT o CYCLE 18

1.0 PURPOSE

This report provides the cycle-specific operating limits for Cycle 18 of the James A. .

FitzPatrick Nuclear Power Plant. The following limits are addressed:

e Operating Limit Minimum Critical Power Ratio (MCPR)
~ e " Flow Depéndent MCPR Limits S
. & Average Planar Linear Heat Generation Rate (APLHGR) |
e Linear Heat Generation Rate (LHGR) '

® Flow-Biased Average Power Range Monitor (APRM) and Rod Block Monitor (RBM) °
© Setungs

1

¢ Stability Option ID Exclusion Region' ~*
20  APPLICABILITY

The plant shall be operated within the limits specified in this report. If any of these limits
" are exceeded, the cotrective actions specified in the Technical Specifications shall be taken.

3.0 REFERENCES"

341 EN-LI-113, Licensing Basis Document Chér;ge proéess i
3.2 .. JAFNPP Technical Specifications. -

3.3 . Design Chinge Package ER-JF 206:13005, ‘éyéfe 18Cote Reloaa o

-3.4 . ENN-DC-503, 3D Monicore New Cycle Update and Databank Mamtenance
3.5 . ...Plant Operation Up To 100% Power With One Steam Lme Isolated ]AF—SE 96 035.

3.6.. James A. FitzPatrick Nuclear Power Plant K¢ 'Curve Update, GE-NE-J1 1-03426-00-01,
September 1998.

3.7 General Electric Standard Application for Reload Fuel, NEDE-24011-P-A-15

3.8 GNF Report, Supplemental Reload Licensing Report for James A. FitzPatrick Reload 17
Cycle 18, 0000-0049-7976SRLR, Rev.0, Class I, July, 2006.

3.9  JAF-SE-00-032, Rev.0, Extended Loadline Limit Analysis (ELLLA) Implementation.

3.10 JAF-RPT-MISC-04054, Rev.0, Operation under Extended Loadline Limit Analysis (ELLLA)
. and Power Uprate

3.11  GE Letter, R. Kingston to P. Lemberg, Scram Time Versus Notch Positions for Option B,
REK-E: 02-009, May 28, 2002

Rev. No. 21 Page"i of 29



CORE OPERATING LIMITS REPORT - : . CYCLE 18

3.12

3.13

3.14
3.15

3.16
3.17
3.18
3.19
3.20
3.21

3.22

4.0
4.1

4.2

4.3

4.4

GE Report, James A. FitzPatrick Nuclear Power Plant Final F eedwater Temperature

Reductxon NEDC- 33077 September 2002.
]D 02- 122 Fmal Feedwater Temperature Reduction Implementauon

GE Report, GE14 Fuel Design Cycle-Independent Analyses’ for] A. Fltzpatnck Nuclear

Power Plant, GE-NE-OOOO—OOOZ 1752-01P Rev. 0, DRF 0000—0002 1752 September 2002.

GNF Report, GNF Report, Fuel Bundle Informatxon Report forja.mes A. FxtzPatnck
Reload 17 Cycle 18, 0000-0049-7976FBIR, Revision 0, July 2006.

.

Not Used

Not Used

JF-03-00402, ARTS/MEOD Phase 1 Implementation
JAF-RPT-MISC-04489, Rev.2, Power-Flow-Map Report
Not Used |

NotUsed -~ . .: . .- -

GE Letter, FitzPatrick APRM Flow Biased Rod Block and Scram Setpoints, NSA01-273,
July 3, 2001 |

DEFINITIONS

vera nar Linear Heat Generation APLHGR): _
The APLHGR shall be applicable to a specific planar height and is equal to the sum of the
heat generation rate per unit length of fuel rod for all the fuel rods in the specified assembly
at the specified height divided by the number of fuel rods in the fuel assembly at the height.

Fraction of Limiting Power Density:

The ratio of the linear heat generation rate (LHGR) existing at a given location to the design
LHGR. The design LHGR is given in Table 8.2. :

Line t Generation Rate R):
The LHGR shall be the heat generation rate per unit length of fuel rod. It is the integral of
the heat flux over the heat transfer area associated with the unit length.

ximum Fraction of Limiting Power Densi FLPD):
The MFLPD shall be the largest value of the fraction of limiting power density in the core.
The fraction of limiting power density shall be the LHGR existing at a given location divided

by the specified LHGR limit for that bundle type.

Rey._No. 21 Page 4 of 29
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CORE OPERATING LIMITS REPORT . i CYCLE 18

45 -

4.6

5.0

5.1

5.2

6.0

Minimum critical power ratio (MQPR}

The MCPR shall be the smallest cntical pov&er ratio (CPR) that exists in the core for each
type of fuel. The CPR is that power in the assembly that is calculated by application of the
appropnate correlation(s) to cause some point in the assembly to expenencc boﬂmg

4 transmon, divided by the actual assembly opcratmg power

o & ed &ecu:culaugg Flow!# .
That dnve ﬂow Wh1ch produces a core ﬂow of 77 0 x 106 lb/ hr

RESPONSIBILITIES

NOTE: See EN-LI-113 (Reference 3.1)

Shift Manager:

Assure that the reactor is operated within: the limits described herein. -
Reactor Engineering Superintendent:

Assure that the limits described herein are properly installed in the 3D-Monicore databank-
used for thermal limit surveillance (Reference 3.4)

SPECIAL INSTRUCTIONS/REQUIREMENTS

Not Applicable

Rev. No. 21 Pagé 5.of 20



CORE OPERATING LIMITS REPORT Co s CYCLE 18

7.0 PROCEDURE
71 Operating Limit MCPR

During operation, with thermal power > 25% of rated thermal power (RTP), the Operating
Limit MCPR shall be equal to or greater than the limits given below.

7.1.1 Technical Specification LCO 3.2.2, Minimum Critical Power Ratio (MCPR)
7.1.2 The Operating Limit MCPR shall be determined based on the following
requirement: :
7121 - | The a§e£age sczam umeto potch position 36 shall be:
RIR ""t;AVE“:S‘ TB s ‘ -
7422.  The average scram _ﬁt'néﬂ‘.'to_ notch position 36 is determined as follows:

S X Nim
— d=1 '

Tave = —

Ci=l
: , WHERE:
| ’ S n = Nﬁrﬁﬁcr ‘<‘)£ s"ur‘vicilllan‘ce; tests petformed to date in the
cycle,
N 1 2 | i Number of écﬁve rods measured in the sur;r.einance i
T, = A\}erﬁgé scram ‘time to notcﬁ position 36 of all rods

measured in surveillance test i.

Rew. No. 21 Page 6 of 29



CORE OPERATING LIMITS REPORT T ’ CYCLE 18

7.1.2.3. The adjusted analysis mean scram time is calculated as follows:
r - [/2 o

e rissa)

WHERE:

M = Mean of the distribution for the average scram insertion
" - time o the dropout of notch position 36 = 0.830 sec.

6 = Standard deviation of the distribution for average scram
insertion time to the dropout of notch position
36'=°0.019 sec.

N, = The total number of active rods measured in Technical
Specification SR 3.1.4.4.

The number of rods to be scram tested and the test intervals are given in
Technical Specification LCO 3.1.4, Control Rod Scram Times

713 When requirement of 7.1.2.1 is met, the Operating Limit MCPR shall not
be less than that specified in Table 8.1, Table 8.1.A, Table 8.1.B or Table
- --8.1:C as:applicable.
714 WHEN the requirement 7.1.2.1 is not met (i.e. Tg < Tayg), THEN the

Operating Limit MCPR values (as a function of T) are given in Figure 8.1,
thu:e 8 LA, Flgm:e 8 1Bor Fxgu:e 8.1.C as applicable.

(17 AVE ~— ’L'B)
(ta - 18)
WHERE:

T=

Tave = The average scram time to notch position 36 as defined
in7.1.2.2, '

T8 = The adjusted analysis mean scram time as defined in
7.1.2.3.

Ta = the scram time to notch position 36 as defined in
Technical Specification Table 3.1.4-1.

Rey. No. 21 - Page-7 of 20



CORE OPERATING LIMITS REPORT : , . . CYCLE18

| NOTE:" IF the operating limit MCPR obtained from these figures is determined to be
less than the operating limit MCPR found in 7.1.3, THEN 7.1.3 shall apply.

7.'1,.5. o A_ During smgle-loop operanon, the Operaung Limit MCPR shall be
T mcreased by 0. 02. :
7.1.6 During reactor power operaﬂon with core flow less than 100 percent of
rated, the Operating Limiit MCPR shall be multxphed by the appropriate
' Kg specified in- Fxgw:e 8 2 ‘

7.2 Average Planar Linear Heat Gcneratxon Rate (APLHGR)

7.2.1 Technical Speuﬁcauon LCO 3. 2 1 Average Planar Linear Heat
Generation Rate (APLHGR)

722 During operation, with thermal powe;ZTZSV"/‘; rated thermal power (RTP),
_ the APLHGR shall be within-the limits given in Table 8. (Figure 8.3) for
the appropnate fuel type

723 | During smgle loop operanon, the APLHGR for each fuel type shall not
exceed the values given in 7.2.2 above multiplied by the apptopnate value
(0 78 foz GE14 fuel)

7:3 Lmear Heat Genetatxon Rate (LHGR)

731 Techical Specification LCO 3.2.3, Linear Heat Generation Rate (LHGR)

-, ©132_ . . Durngoperzation, with thermnal power > 25% rated therinal power (RTP),
' - * -+ the LHGR for éach fuel rod s a furiction of axial location and exposure
shall be within limits based on applicable LHGR limit values given in
Table 8.2 for appropriate fuel and rod type.

733 - : Dunng smgle loop opemnon the LHGR for each fuel type shall not
0" exceed the values given in 7.3.2 above multiplied by the appropriate value
: (0 78 for GE14 fuel)

7.4 APRM Tnp Semn.gs (Dngxtal Flow Catds) R

7.4 1 e APRM Flow Refetenced Flux Scmm Tnp Settmg (Run Mode)
074117 Technical Spccxﬁcauons )
- . LCO:3:2.4,-Average Power Range Monitor (APRM) Gain and Setpoint
LCO 3.3.1.1, Reactor Protection System (RPS), JnstrumentaUOn

7.4.1.2. When operatmg in Mode 1, the APRM Neutron Flux-High (Flow Biased)
Trip setting shall be

Rev.No. 21 .. Page' 8 of 29



CORE OPERATING LIMITS REPORT - " CYCLE18

NOTE:

. 7'4';1:3- ..

Rév. No. 21

.. for two loop operation:

S< (% RTP) = 0.38*W+61.0% - - ¢ 0<W<247%

SS (% RTP) = 115*W+42.0% | 247< W< 47.0%
S (% RTP) =0. 63*W+73. 7% . 47.0< W<68.7%
SS (%6 RTP) = 117.00% (Chmp) W >687%
" ’foz smgle loop operauon vt . - j .
" 5<% RTP) = 0.38*W+57.9%. | . . 0<W<32.7%
S< (% RTP) = 1.15*W+32.8% - 327< W <50.1%
S< (% RTP) = 0.58*W+61.3% . 50.1< W £95.9%
< (% RTP) = 117.00% (Clamp) W > 95.9%
w8 = Scttmg in percent of mted thennal power;

W

H

Recu:culauon ﬂow in percent of rated;

Compliance with the “Allowed Regien of Operation” on the Power-Flow
Map, Figure 3.7-1 of the FSAR is defined by the equation 0.58W.+ 50%
and is individually controlled and assures bounda.nes are not exceeded

*. during normal operation,

~.Inthe event-of operation;with a Maximum: Fraction of antmg Power
. Density- (MFLPD) greater than the Fraction of Rated Power (FRP), the

setting shall be modified as follows -

for two loop operation:

'S (% RTP) = (0.38*W+61.0%)(FRP/MFLPD) 0< W <,24.7%

S (% RTP) = (1.15*W+42.0%)(FRP/MFLPD)  24.7< W < 47.0%
S< (% RTP) = (0.63*W+73.7%)(FRP/MFLPD) 47.0< W < 68.7%
S< (% RTP) = (117.00%(Clamp))(FRP/MFLPD) W > 68.7%

for single loop operation:, : <o ’ Lo
S= (Yo RTP) = (0.38*W +57. 9%)(FRP/ MFLPD) 0< W < 32.9%

. 8< (% RTP) =(I. 15*Wd+32‘8%)(FRP/MPI,’PD) 32.7< W< 50.1%

S< (% RTP) = (0. 58*Wd+61 3%)(FRP/MFLPD) 50.1< W.£95.9%

*+ $</(% RTP), = (117:00% (Chmp))(FRP/MFLPID) W > 95.9%
' “WHERE: -

FRP = Fraction of Kated Power; .

s e
M ORI

Page 9 of 29



CORE OPERATING LIMITS REPORT - I CYCLE 18

MFLPD = Maximum Fraction Of Limiting Power Density, see
Definition 4.4.

The ratio of FRP to MFLPD shall be set equal to 1.0 ualess the actual
operating value is less than the design value of 1.0, in which case the
' actual operating value will beused. L

7.4.2 APRM Neutron Flux-High (Flow Biased) Rod Block Trip Setting
(Relocated to the Technical Requirements Ma.nual)

7.5  RBM Upscale Rod Block Tnp Scttmg | o
7.5.1 Techmcal Specxﬁcauon LCO 3 3. 2 1 Contxol Rod Block Instrumentauon
7.5.2 The RBM upscale rod block trip settmg shall be |
| S S 0 66W + K for two loop opemuon,
S S 0.66W + K.- 0. 66 AW for single loop operation;
WHERE
S = © rod block setting in percent of initial;
= Loop flow in percent of faifc‘:.dh_ \
Any.intercept valﬁe may be u:‘sfevd.becaus'e-the RBM
intercept value does not effect the MCPR

Operating Limit and the RBM is not assumed to
function to protect the Safety}imit MCPR.

~
I

AW, = ‘D-ifference between two loop and singie loop
' -'eff:ctive drive flow at the same core flow.

NOTE: If K can be any value, then K — 0.66AW can also be any
value, and the trip setting adjustment for single loop
operation is not necessary.

7.6 Stability Option 1-D Exclusion Region and Buffer Zone.
7.6.1 Technical Specification LCO 3.4.1, Recirculation Loops Operating

7.6.2 The reactor shall not be intentionally operated within the Exclusion
Region given in Figure 8.4 when the SOLOMON Code is operable.

7.6.3 The reactor shall not be intentionally operated within the Buffer Zone
given in Figure 8.4 when the SOLOMON Code is inoperable.

Rev.No. 21 . . Page 10 of 29



CORE OPERATING LIMITS REPORT . " CYCLE 18

7.7 Kg - Flow Dependent MCPR Limit c

" thure 8.2 isthe K¢ limit. Values of K¢ a a.re obtmned usmg the following equation (see

Reference 3.6):
WHERE:
WT = Core Flow as % of Rated,; 30% ‘S WT < 100%
'SLOPE " = (Ap/100/OLMCPR )* (SLMCPR /SLMCPR genesic)
A =

( BF/ OLMCPR ) ( SLMCPR / SLMCPR generic )

SLMCPR generlc = 1 07
SLMCPR = Technical Spec1ﬁcatlon LCO2.1.1, Reactot Core SLs

OLMCPR = The lowest value obtained from Figures 8 1 8 l A 8.1.B and 8.1.C as per
7.1.4, o, if the note in 7.1.4 applies, then 7.1.3 requitement must be met.

Ag, Br = Coefficients for the K¢ curve listed below:

| Scoop Tube Setpoint% |  Ar By
157 T102s . | oSt | 1655
LT 1070 . | 0.586 1.697
1120 | 0602 1.747

117.0 L0632 1.809

All coefﬁaents apply to Manual Flow Control Mode

Rev. No. _2_1_. < Page _ﬁ_ of —2_2- ;



CORE OPERATING LIMITS REPORT . ’ 4 CYCLE 18

'8.0 FIGURES AND TABLES
8.1 FIGURES '
Fig_ute 81 MCPR Operating Limit Versus T for GE14. .

" Figure 8.1.A. MCPR Oi)érating Limit Versus T for .6p::r£;i§txl.a‘b_ove 75% of Rated
Thermal Power with Three Steam Lines in Service for GE14.

’ Figﬁré 818 MCPR Operaung Limit Versus T for Oﬁémdoh thh Turbine li)}pass Valves
Out of Service '

- Figure 8.1.C MCPR Opeﬁﬁng Limit Versus T for Opefatiqg;yi;h Final Feedwater
Temperature Reduction

Figure 8.2 K¢ Factor

Figure 8.3 Exposure Dependeﬁf APLHT('jR‘ Limit forGEl4 Fuel
Figure 8.4 Stability Option 1-D Exclusion Region

Figure 8.5 Exposure Dependent LHGR Limit for GE14 Fuel.
Figure 8.6. Cycle 18 Loading Pattern, Full Core by Bundle Design

Figure 87  Users Guide

Rev. No. 21 . Page 12 of 29



CORE OPERATING LIMITS REPORT | - ~ CYCLE18

8.2 TABLES
Table 8.1

Table 8.1.A

LN {

Table 8.1.C

Table 8.2

Table 8.3

9.0 EXHIBITS

NONE

Rev. No. 21

Table 8.1.B

© Reduction =

MCPR Operating Limit for Incremental Cycle Core Average Exposure

MCPR Operatmg ‘Limit for Incremental Cycle Core Average Exposure for
Operation above 75% of Rated Thezmal Power with Three Steam Lines in

Scmce o e

MCPR Operatmg Lumt for Operauon with Turbine Bypass Valyes Out of

"Service -

MCPR Operating Lmut for Operanon with Fmal Feedwater Temperature

L ‘ P
RURTERE TR0 RO T

Maximum LHGR ~ GE14

APLHGR Lumts for GE1'4‘»“Fuel’4 '

Page 13 of_;9_ A



CORE OPERATING LIMITS REPORT o oo : CYCLE 18

TABLE 8.1

MCPR Operating Limit For V.In'crémént"al Cyc!e Core A\geragé Exposure

- AllFuel Types
Cycle 18 Exposure Range: > =~ - -~ et

BOCtEOC | 1.44

NA : NA

Technical Specification LCO-3.2.2, Minimum Critical Power Ratio MCPR)
For single loop operation, these limits shall be increased as given in Section 7.1.5.

NOTE: 1. When entering a new. Exposure Range, check the current value of T to assure
adjustment per Step 7.1.4

2. Appliéat;le for any value of K, see Step 7.5.2 S

Rcvf_ No. 21 B Page 14 of 29



CORE OPERATING LIMITS REPORT S " CYCLE 18

TABLE 8.1.A -

MCPR Operatmg Limit for Incremental Cycle Core Average
Exposure for Opcranon above 75% of Rated Thermal Power with
Three Steam Lines in Service

£
F RS

| All Fuel Types
- ...Cycle 18 Exposure Range - : Co
BOC to EOC 1.46
NA 1 NA

. Technical Specification LCO 3.2.2, Minimum Critical Power Ratio (MCPR)
For single loop operation, these limits shall be increased as given in Section 7.1.5.

NOTE: 1. When entering a new Exposure Range, check the current value of T to assute
adjustment per Step 7.1.4

2. Applicable for any value of K, see Step 7.5.2

Rev.No. 21 Page _1_5_of_2_9_



CORE OPERATING LIMITS REPORT

CYCLE 18

TABLE 8.1.B

MCPR Operating Limit for Operation with Turbine Bypass Valves

Out of Semce

.. .| . AlFuelTypes
Cycle 18 Exposure Rarge’

148

Technicg} Specification LCO 3.2.2, Minimum: Critical Power Ratio:(MCPR) -

Technical Specification LCO 3.7.6, Main Turbine Bypass System

For single loop opgradon, thcse limits shall be_incteased as given in Section 7.1.5.

NOTE: 1. When entering a new Exposure Range, check the cuirent value of T to assure

adjustment per Step 7.1.4

. 2., Applicable for any value of K, see Step 7.5.2

Rev. No:: 21
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TABLE 8.1.C

- * MCPR Operating Limit for Operation with Final Feedwater
Temperature Reduction

i S

Cycle 18 Exposure Range | . AllFuel Types.

At EOC only (see below) 1.44 .

Technical Specification LCO 3.2.2, Misiimurii Critical Power Ratio (MCPR)"
For single loop opetation, these limits shall be increased as given in Section 7.1.5.

NOTE: 1. '-When entering a riew'Expdsu;:e Rarige, check the current value of 7 to assure
adjustment per Step 7.1.4

2. Applicable for any value of K, see Step 7.5.2 "~

MCPR Operating Limits i this table apply when at reduced feedwater temperature near
end-of-cycle, see JD-02-122 (Reference 3.13) for further information.

Rev.No. 21 Page 17 ‘of 29"



CORE OPERATING LIMITS REPORT

CYCLE 18

Technical Specification LCO 3.2.3, Linear Heat Generation Rate (LHGR)

TABLE 8.2

Maximum LHGR - GE14

 60.84

"Peak Pellet Exposire |  UO, LHGR Limit
GWd/ST kW/ft
000 - | 1340
14.51 1340
57.61 8.00
63.50 5,00
. | Peak Pellet Exposﬁre Most Limiting :
" 77" 7| Gadolinia LHGR Limit
"GWd/ST U T kW/fe
1000 7 1226
12.28 12.26
. ..55.00 132
4.57

Design features of the fuel assemblies in the Cycle 18 core are provided in References 3.3,

3.15

For single loop operation these LHGR values shall be multiplied by 0.78

Linearly interpolate for LHGR at intermediate exposure

Rev. No. _21_ .
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CORE OPERATING LIMITS REPORT . - CYCLE 18

" TABLE 8.3’
. Exposure Dependent APLHGR Limit for GE14 Fuel

g

Average Planar . | APLHGR Limit '
-Exposure o
_.GWd/ST . kW/ft

0.00 | 12.82
14.51 1282
e 1943 0 o bo1282.

CosTet | 800

6350 .. .| .. ..500

Technical Speciﬁcatipn LCO 3.2.1, Average Planar Linear Heat Generation Rate (APLHGR)
For single loop operation these APLHGR values shall l:;éxmulu'plicd’by 0.78

Linearly interpolate for APLHGR at intermediate exposure .

Reév. No. 21 Page 19 of 29



.CORE OPERATING LIMITS REPORT CYCLE 18

FIGURE 8.1

MCPR Operating Limit Versus T
For All Fuel Types '

~— o— BOC to EOC18 - 3.5 GWd/St
— #— ‘EOC18- 3.5 GWd/St to EDC18

& - _ b6t
3 -
§’ 144 _ - -~ " ,"_,__,—%51..50

Technical Specification LCO 3.2.2, Minimum Critical Power Ratio (MCPR)
For single loop opetation, t};cse ‘Ii;r;its shall be increased as given in Section 7.15... .- ..

NOTE:  Should the operating limit MCPR obtained from this figure be less than the operating

limit MCPR found in 7.1.3 for the apphcable RBM Upscale Rod Block trip level sett:tng
, then 7.1.3 shall apply

” - s T
2

Rev.No. 21, Page 20 of 29



' CORE OPERATING LIMITS REPORT ' - " CYCLE 18

FIGURE 8.1A

MCPR Operating Limit Versus T
- For Operating Above 75% of Rated
Thermal, Power with Three Steam
Lines in Service For all Fuel Types

165 === o= BOC10 BOC18 - 35 GWe/St
S —8— EOC18 - 3.5 GWd/St to EOC18 4163
T 160 - e~ et IR i
5 =
2 s - : e
- . ) - g . - - Tt ” - ’
£ s 1.4 . il E fowe T T 1 52
2 == ==
< — 1 _ e e — .
g 1.45 , ;*;”‘j,q:'—f"'f-j‘:--' T T T
O 140 4 ) '"""-—“'r"‘------r'—-"; A S
1.35 .

T
Technical Specification LEO 3.2.2, Minifnuin Critical Power Ratio (MCPR)
For single 1oop opération, these limits shall be increased as given in Section 7.15, .
NOT.I'.‘::‘ “S.hould “the operating limit MCPR obtained from this figure be less than the operating

limit MCPR found in 7.1.3 for the applicable RBM Upscale Rod Block trip level setting
then 7.1.3 shall apply

Rev:No. 21 Page 21 of 29
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FIGURE 8.1.B

"~ MCPR Operating Limit Versus t
for Operation with Turbine Bypass
' Valves Out of Semce .

- 0==BOC18 to BOC18 TBVOOS

1.7
T - 7(L
o 1.65 e i  ataanlrranlt s e S
: - 71.65
2 18 1 ~|=
E ’ R T -
§ B 1 55 .. ) A o - -1
é | 1 -48 ‘ - -~ -] ’
2 1.5 ’ — L e _ ]
° WL

1.45 +— !

Technical Specification LCO 3.2.2, Minimum Critical Power Ratio (MCPR)
For single loop operation, these limits shall be increased as gix;eri in Section 7.1.5.
NOTE: Should the 6peradné limit MCPR obtained from this figure be less than the operating
- limit MCPR found in 7.1.3 for the apphcable RBM Upscale Rod Block ttip level setting
; then 7.1.3 shall apply o : .
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FIGURE 8.1.C

) MCPR Operating Lxmn Versus T
for Opetauon with Final Feedwater
“Temperature Reduction

1'65 . — O FWTR
x e . ' ' .
5 el | I L o161
2 ~ . . PA ’:
2 15 b e ]
4 i5 L. - ~
g ' f_m "T‘:"—T—" D P AU R R A B
b — . , ; , ‘
2:. 1.45 a—e. e o s S S
o
1.4 +

Technical Specification LCO 3.2.2, Minimum Critical Power Ratio (MCPR)
For single loop operation, these limits shall be increased as given in Section 7.1.5.
' NOTE: Should the operating limit MCPR obtained fromi this ﬁgure be less than the

operating limit MCPR found in 7.1.3 for the applicable RBM Upscale Rod Block
trip level setting then 7.1.3 shall apply
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CORE OPERATING LIMITS REPORT o CYCLE 18

FIGURE 8.2

K: Factor

Cycle 18 K, 'Curve for Scoop Tube Stops at 112%
" Considers Two Loop and Single Loop Operation, MOC and EOC MCPR Limits
1.10 —— MOC+SLO O EOC+SLO A MOC+TLO x EOC+TLO [ ]
The combination of MOC MCPR imit and SLO produces the most imiting K curve.

1.09 Thia set of data determines the K, curve used in the 30-MONICORE databank.

May be changed when EOC MCPR limits apply. Choice of Single Loop K, values is
J for ease of SLO. Two loop limits are not significantly different. NOTE: Cycle 18

1.08 MOC and EOC limits are equal, so above discussion does not apply, but left as
reminder if any changes to limits.

1.07 1 SLMCPR = 1.07 (TLO), 1.09 {SLO) — see SRLR for MCPR limits
OLMCPR(TLO) = 1.44 (BOC to MOC), 1.44 (MOC to EOC)

1.08 OLMCPR(SLO) = 1.48 (BOC to MOC), 1.48 (MOC to EOC)

’ Ky may be adjusted as needed to provide protection against the SLO Pump Seizure

avent. For GE14, the OLMCPR below the SLO cors flow limit of 58% must be

1.05 T greater than 1.43*(SLMCPR/1.12), or 1.392. in Cycle 18'me“OLMCPR at

o MOC+SLO is 1.46 for GE14, 30 no K, adjustment is required.”

1.04 { References: .
1. K, CURVE UPDATE, GE-NE-J11-03426-00-01, 10/16/98
2. GE 14 Fuel Design Cycle-Independent Analyses for JAFNPP,

1.03 1 - GE-NE-0000-0002-1752-01P, September 2002 )

{

Equation of Cycle 18 K, curve: L

1.02 + K, = MAX( 1.0, 1.2189 - 0.42004°(% Core Flow/100))

1.01 -

1.00 -— —.- - —9

0.99 —— ——— - " ; ; .

30 35 40 45 60 . 55 .60 . 65 70 75 80 85 90 95 100
: - Core Flow, % rated :

Technical Specification LCO 3.2.2, Minimum Cntical Power Ratio (MCPR)
See Section77 o

NOTE: K for Single Loop Operation is slightly greater than for Dual Loop Operation limits.
Therefore, K¢ calculated for Single Loop Operation is more conservative and will be
applied to Dual Loop Operation as well.
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" FIGURE 8.3

Etposure Dependent APLHGR L1m1t for GE14 Fucl

,,,,,
<}

0 T T T T T T T T T T T T
‘0 5 10 15 20 25 30 35 40 45 50~ 55 60 65 L
B Planar Exposure, GWD/ST -

Technical Spcclﬁcatlon LCO 3241, Avetage Planar Lmear Heat Gcnemuon Rate (APLHGR)

For single loop operatmn these APLHGR values shall be multlphed by O 78
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CYCLE 18

Power, % rated
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110

FIGURE 8.4

Stability Opton 1-D Exc}gsioq Region_ A

100

70 |
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APRM Rod Block and o
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J - 2 Pump Min Speed—l
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CYCLE 18

Exposure Dependent LHGR Limit for GE14 Fuel

FIGURE 8.5

kwi/tt
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55
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65

Technical Specification LCO 3.2.3, Linear Heat Generation Rate (LHGR)

This curve represents the limiting exposure dependent LHGR values per Reference 3.15

Design features of the fuel assemblies in the Cycle 18 core are provided in Reference 3.3
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CYCLE 18

FIGURE 8.6
Cycle 18 Loading Pattern by Bundle Design

CORE OPERATING LIMITS REPORT
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CYCLE 18

 FIGURES.7
USERS GUIDE

The COLR defines thermal limits for the various operating conditions expected during the
cycle. At thc start of the cycle the 3D-Monicore databank contains limits for;

=0

e Cycle exposure range of BOC to, EOC18 oo

Dual recirculation pump operauon , R v
Four steam line operation;and ° et s e
Final Feedwater Tempemture Reducuqn e e

The followmg is a table that offers a check to assure t}xe cottect hmxts are apphed when

operating states or conditions change

Change in Opetatmg State . Change inf Limits - Procedure Reference
Cycle EXPosure = - See. Tablc 8.1or Fxgure 8.1 forT# O for None
EOC18 - 3.5 GWD/ST - | changeinMCPR. ™ :
OLMCPR changes to EOC values . | Ke limit may be change_d in recogmﬁon of
at cycle exposure of 12.0 GWD/ST ‘hlgher OLMCPR.- ’
Scram Time Test. Rcsults such that o1 E
T#0 - | Use new tdand seé Flgute 8 fKr l:mt mgx . RAP Tat
Option B Imuts for OLMCPR mus ?;Lﬁznlgli. " yrecogmnon ° l'ug e Co T
be interpolated with Option A lu'mts}, ; o i S
Single Loop Operation .. ' Increase MCPR Limits by 0.02, or change .
The SLMCPR incréases by 0.02 and | acceptance criterion in S’I‘-SE t0.0.98. Ke.
therefore OLMCPR fimi't}iméteavsé ldoes niot change. L ST-3E,
by 0.02. MFLPD and MAPLHGR : Verify that 3D-Monicoré has recogmzed
are reduced by a multiplier in SLO. . | the.idle recirculationi‘loop and is applying
.'| the SLO MFLPD and MAPLHGR
multiplier of 0.78. )

Three Steam Line bpetétion (3SL)¢ ' ;nlcj:ase E(:)LMCSPi{ J:((:c::%;ng K-t{ou’i‘:ble ¥

. .1.A ot Figure 8.1.A(T #0). t may
OLMCPR values increase by 0.02 | e changed in recognition of higher None
when operating on 3SL OLMCPR.
Operation with Turbine Bypass Increase OLMCPR according to Table
Valves Out-of-Setvice 8.1.B or Figure 8.1.B(t # 0). K limit may N

. , None .
OLMCPR values increase, no be changed in recogmuon of hlg'het
LHGR change required. s OLMCPR. . .

:Operanon under Final Feedwatex l_ :Increase OLMCPR accordmg to Table IR B
| Temperatuze Reduction '8.1.C or Figure 8:1.€(t # 0)! K limit miay * “None. -
OLMCPR values increase, no be changed in’ tecognmon of hxghet I
LHGR change required . . OLMCPR.
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