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Source of Change Summary of Change Affected Pages 

TSTF-229, Rev. 0 Change to the ISTS was pending at the time of the ,Setin3.22 
submittal. At this time the change has been approved. ITS mark-up p 3.2-3 
Accordingly, the JFD is changed from TP1 to TA1 

JFD TAI (JFDs p 1 of 1) 

ITS Bases mark-up p B 3.2-9 

Bases JFD TAI (Bases JFDs p 1 
of 1) 

RAI 3.2-01 ITS 3.2.4 modified to reflect CTS level of detail. SecionI32.  
Specifically, adjustments required when MFLPD is CTS mark-up p I of 1 
greater than the fraction of RTP will reference 
adjustements "as specified in the COLR." Affected DOC A3 (DOCs p 1 of 3) 
areas include: CTS Markup page 1 of I (CTS 4.1..B); 
DOC A3; LCO 3.2.4.b & c; SR 3.2.4.2; JFD PAl for ITS ITS mark-up pp 3.2-5, 3.2-6 
and JFD PA2 for ITS Bases 

JFD PAl (JFDs p 1 of 1) 

Bases JFD PA2 (Bases JFDs p 1 
of 2) 

Clean typed ITS pp 3.2-5, 3.2-6 

Typographical ITS SR 3.2.2.2 - minor typographical corrections for Section3.2.  
consistency in presentation within the SR. The meaning Clean typed ITS p 3.2-3 
of the SR is unaffected by these corrections.



ITS CONVERSION 
PACKAGE 

SECTION 3.2 - POWER DISTRIBUTION LIMITS 

V..



,

JAFNPP 
IMPROVED TECHNICAL 

SPECIFICATION (ITS) 

CONVERSION PACKAGE 

Section 3.2 - POWER DISTRIBUTION LIMITS 

Table of Contents 

The markup package for each Specification contains the 
following: 

Markup. of the current Technical Specifications (CTS); 
Discussion of changes (DOCS) to the CTS; 
NO significant hazards consideration (NSHC) for each 
less restrictive change (Lx) to the CTS; 
Markup of the corresponding NUREG-1433 
Specification; 
Justification of differences (JFDs) from the NUREG; 
Markup of NUREG-1433 Bases; 
Justification for differences (JFDs) from NUREG-1433 
Bases; and 
Retyped proposed Improved Technical Specifications 
(ITS) and Bases.



JAFNPP 

IMPROVED STANDARD TECHNICAL 
SPECIFICATIONS (ISTS) CONVERSION 

ITS: 3.2.1 

"AVERAGE PLANAR LINEAR HEAT 
GENERATION RATE (APLHGR) 

MARKUP OF CURRENT TECHNICAL SPECIFICATIONS 

(CTS) 

DISCUSSION OF CHANGES (DOCs) TO THE CTS 

NO SIGNIFICANT HAZARDS CONSIDERATION (NSHC) 
FOR LESS RESTRICTIVE CHANGES 

MARKUP OF NUREG-1433, REVISION 1, SPECIFICATION 

JUSTIFICATION FOR DIFFERENCES (JFDs) FROM 
NUREG-1433, REVISION 1 
MARKUP OF NUREG-1433, REVISION 1, BASES 

JUSTIFICATION FOR DIFFERENCES (JFDs) FROM 
NUREG-1433, REVISION 1, BASES 

RETYPED PROPOSED IMPROVED TECHNICAL 
SPECIFICATIONS (ITS) AND BASES



.'o

JAFNPP 

IMPROVED STANDARD TECHNICAL 
SPECIFICATIONS (ISTS) CONVERSION 

ITS. 3.2.1 

AVERAGE PLANAR LINEAR HEAT 
GENERATION RATE (APLHGR) 

MARKUP OF CURRENT TECHNICAL 
SPECIFICATIONS (CTS)



JAFNPP

3.5 lcont'd) .4.  
35condition, that pump shell be considered inoperable for 

purposes of satisfying Specifications 3.5.A, 3.5.C, and 3.5.E.

4
5 Per; .,c;, 4i A on 32,1

SIconrl dI 

2. . Following any period where the LPCI subsystems or core 
spray subsystems have not been maintained in a filled 
condition; the discharge piping of the affected subsystem 
shall be vented from the high point of the system and 
water flow observed.

3.. Whenever the HPCI or RCIC System is lined up to take 
suction from the condensate storage tank, the discharge 
piping of the HPCI or RCIC shall be vented from the high 
point of the system. -and water flow observed on a 
monthly basis.  

4. The level switches located on the Core Spray and RHR 
System discharge piping high points which monitor these 
lines to ensure they are full shall be functionally testedd

F • .- •-• , -1 each month. A ,"' 

C-5. 2, TtM Average Planar Limar/Leet Generat ion Rate IAPLHGR| 'Average Planar Linear Heat Generation Rate ,APLHGRI 

d ur w ro ra o the APLHGR for chtypeoff lass trheAPLHGR or eo ue a T ono uunc o n average plae r exposure all b xchallbeteerm•in e.. 1 
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afieiiseoMvapues wo cifled in the ore Operating Limits Report. $ fl r eC A4 A7 'I , 

• . f~antiedme VMin!a reactor 10owr oberation greater th-a-n25. L •• f r [A' 1-T /i A wLr~ adJ L~;wr t lIs determ ined that the lim iting value for .. .- , Ci ,( } CO LA.- 0 A.•0 

APLHGR is being A: 

limits. if the APLHGR is not returned to within the Prescribed 
limits within two (21 hours the reactor power shall be reduced ___ -40V 

-"k,.10 o less than 25% of rated power within the next four hours, A -3 " 
• -ntil the pAILJjG is ret mnIN to w i nf n th e Presl i

Amendment No. 49, 644. 7. -, 9., 109, 11:7, 132., 134, 162, 100, 1g2, 
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DISCUSSION OF CHANGES 
ITS: 3.2.1 - AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) 

ADMINISTRATIVE CHANGES 

Al In the conversion of the James A. FitzPatrick Nuclear Power Plant 
(JAFNPP) Current Technical Specification (CTS) to the proposed plant 
specific Improved Technical Specifications (ITS) certain wording 
preferences or conventions are adopted which do not result in technical 
changes. Editorial changes, reformatting, and revised numbering are 
adopted to make the ITS consistent with the conventions in NUREG-1433, 
"Standard Technical Specifications, General Electric Plants, BWR/4," 
Revision 1 (i.e., Improved Standard Technical Specifications (ISTS)).  

A2 CTS 3.5.H requires the APLHGR be within limits "during power 
operations." CTS 4.5.H only requires the limit to be checked when 
thermal power is ; 25t RTP. ITS 3.2.1 Applicability for the APLH(R 
specification is for "THERMAL POWER a 25% RTP". In addition, consistent 
with these requirements, if APLHIG is not restored to within limits when 
thermal power is a 25% RTP, the current actions of CTS 3.5.H require 
power to be reduced to < 25% RTP. This change implements human factor 
considerations to ensure that the Applicability and Surveillance 
Requirements are consistent with each other. This change is a 
presentation preference consistent with NUREG-1433. Revision 1, and is 
administrative.  

A3 CTS 3.5.H requires the reactor power be reduced "to less than 25% of 
rated power within the next four hours or until the APLHGR is returned 
to within the prescribed limits". The phrase "or until the APLHIR is 
returned to within the prescribed limits" is being deleted, since it is 
redundant to ITS LCO 3.0.2 which states generically that Required 
Actions are not required to be continued once the LCO is met.  
Therefore, the elimination of this application in CTS 3.5.H is 
considered administrative.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

M1 CTS 4.5.H requires that APLHGR be determined "daily during reactor 
operation at x 25% rated thermal power." ITS 3.2.1.1 Frequency is 
"within 12 hours after a 25% RTP AND 24 hours thereafter". This change 
requires the first APLHGR determination within 12 hours and the current 
specifications require the same determination be made within 24 hours 
after RTP a 25? RTP. This change imposes added time restraints on 
operations consistent with the BWR Standard Technical Specifications, 
NUREG-1433. Revision 1. and therefore is more restrictive. This change 
is necessary to ensure APLHGRs are verified to be within limits in a 
timely manner upon entry into the Applicability.  

JAFNPP Page 1 of 2 Revision A



DISCUSSION OF CHANGES 
ITS: 3.2.1 - AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) 

TECHNICAL CHANGES - LESS RESTRICTIVE (GENERIC) 

LA1 The details in CTS 3.5.H require that action be initiated within 15 
minutes to restore operation to within prescribed limits. These details 
are not required in the LCO and are being relocated to the Bases of ITS 
3.2.1 the APLHGR Specification in the form of a discussion that "prompt 
action" should be taken to restore the parameter to within limits. A 
15 minute action may not always be conservative to assure safety. The 
2 hour completion time in ITS 3.2.1 Required Action A.1 for restoration 
of the limit is the bounding requirement and allows appropriate actions 
to be evaluated by the operator and completed in a timely manner. Thus, 
the 15 minute requirement is not critical in assuring that the 
appropriate actions are taken. Therefore, these details are not 
required to be in the ITS to provide adequate protection of the public 
health and safety. Changes to the Bases will be controlled by the 
provisions of the proposed Bases Control Program described in Chapter 5 
of the Technical Specifications.  

LA2 The details in CTS 3.5.H and 4.5.H (related to APLHGR and APLHGR limits) 
are proposed to be relocated to the Bases. ITS 3.2.1 requires all 
APLHGRs to be less than or equal to the limits specified in the COLR.  
This requirement is adequate for ensuring all APLHGRs are maintained 
within limits. As such, these relocated details are not required to be 
in the ITS to provide adequate protection of the public health and 
safety. Changes to the Bases will be controlled by the provisions of 
the proposed Bases Control Program described in Chapter 5 of the 
Technical Speci fi cations.  

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

None 

TECHNICAL CHANGES - RELOCATIONS 

None

Page 2 of 2 Revision AJAFNPP
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ITS: 3.2.1 -
NO SIGNIFICANT HAZARDS CONSIDERATION 

AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC)

There are no plant specific less restrictive changes identified for this 
Specification.

Page 1 of 1 Revision AJAFNPP
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APLHGR 3.2.1

3.2 POWER DISTRIBUTION LIMITS 

3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

LCO 3.2.1 All APLHGRs shall be less than or equal to the limits 
specified in the COLR.

APPLICABILITY: THERMAL POWER 2 25% VTP.

________________________

[3, . A)

ACTIONS 
CONDITION 

A. Any APLHGR not within 

limits.  

B. Required Action and 
associated Completion 
Time not met.

REQUIRED ACTION 

A.1 Restore APLHGR(s) to 

within limits.  

B.1 Reduce THERMAL POWER 
to < 25% RTP.

CO2PLETIONTIME 

12 hours

4 hours

SURVEILLANCE REQUIRENENT"
SURVEILLANCE 

SR 3.2.1.1 Verify all APLHGRs are less than or equal 
to the limits specified in the COLR.

FREQENC
FREQUENCY 

Once within 
12 hours after 
S25% RTP 

24 hours 
thereafter

we. 4 
'I I*

3.2-1 e 004
/4 S
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433. REVISION 1 
ITS: 3.2.1 - AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) 

RETENTION OF EXISTING REOUIREMENT (CLB) 

None 

PLANT-SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA)

None

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

None 

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA)

None

aAC�fl AM A �IIRMTTTFfl RuT
u~rLE~.~I~L ur~J~n A~ C.JU1JIE n Rim-.

PFNIITNI. TRAVFLFR (TP'I

None

nTrrCDCIrMUI E•I'.L FOR ANY REASON OTHER THAN ABOVE X)

None

Page 1 of 1 Revision A
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APLHGR B 3.2.1

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

BASES 

BACKGROUND The APUHGR is a measure of the average LHGR of all the fuel 

BA RU D rods in a fuel Aassembly at any axial location. Limits on 

the APU4GR are specified to ensure that the fuel design 
limits identified in Reference 1 are not exceeded during 

and that the peak 

.~1AA~n amnratre(PU) drig the postulated 
design rat ~ ~ ~ (PCT) duihnwm

% oss -coolant accident (LOCA) does nu -• .......  
basis 1 
limits specified in 10 cFR 50.46. A 

a 

SAFTY NALSES the fuel design limits are presented in Reference 1 and 2.  
SAFETS The analytical methods and assumptions use n evaluating 

Design Basis Accidents (DBW), 43MIMMDd operationald 

transients, and normal operation that detemine the APnGR.  

limits are presented in References 1, 2, 3, 49 5, 
6#

Fuel design evaluations are performed to demonstrate that 
e l on the fuel cladding plastic strain and other 

the 1%; lmlit . .... the_. fulcakc are not exceeded 

fuel destg!n limits described in Referen c the operating 

durti SU for operation with t .s up t to t he LHGR lopr ti 

11111 LHGR. APUIOR limits are equivalent t•othe ol the 

for each fuel rod divided by the local peaking c onr of 

fits are developed as a functio 

exposureo ensure adherence to fuel ow 
7AI.,. 4 9~ (Refs. S . 6, arnd 7). n,. "_ ;• ; - •

-I,

a rere, a ~ s 

Of the IDtntrs s 
aenereted ,epn

hi. 
B 3.2-1 

T pp -iP

ro, 
00i3E

(continued)

,



APLHGR B 3.2.1 

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

which turbine sto v Ive closure and turbine contr valve 
b 

n ff 

u 
h 

T 

fast closure scr trips are bypassed, both high d low a ý nh e hco htr 

w m n 

re limits are provided for operat* n at pow 
i e sto va 

ore flow MAPFAr er 
A are perat 

levels between 5 RTP and the previously menti ned bypass 
c' 
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0 ' g re fobwe I and the P1 e tl 

xp u PFACf at operati 
,power level. e4exposure dependent APLHGR lim s are 

IT depenc 

'R I -m i ch 
turb AP 

nd 
5 R P 

f fo normal 0 ration and A i si f I dic t to Sur tha a IS critel 
ov 

c e "n 7e 

e reduced by MAPFFA Cp aand KAPFACf at variou operati g 
L: 

M 
e I is c i s rovi n I 

st 
I imi ts 

osi p 
00 j r conditions to nsure that all fuel design crite a are met 

or normal o ration and A00s. A complete d 
dad in Reference 9.  anal sis c is rovided e

LOCA analyses are then performed to ensure that the above 

determined APLHGR limits are adequate to met the PCT and D 

maximum oxidation limits of 10 CFR 50.46. The analysis is 

performed using calculational models that are consistent - V
with the requirements of 10 CFR 50, Appendix K. A complete----

discussion of the analysis code is provided in Reference 
The PCT following a postulated LOCA is a function of the 

average heat generation rate of all the rods of a fuel 

assembly at any axial location and is not strongly 
influenced by the rod to rod power distribution within an 

assembly. The APLIGR limits specified are equivalent to the 

LHGR of the highest powered fuel rod assumed in the LOCA 

analysis divided by its local peaking factor. A 

conservative multiplier is applied to the LHGR assumed in 

the LOCA analysis to account for the uncertainty associated .o.,. •.; •,with the measuremnt of the APLHGR. • 

4%•e ,• to e- For single recirculationloportn 

• Emaximsm limit is due to the conservative analysis assumption 

$1PL'4C.< 1.".•I +J of an earlier departure from nucleate boiling with one 

4 •o Ic-\o recirculation loop available, resulting in a more severe 

O•te 4 oA) (k-f'. 740) cladding heatup during a LOCA.  

LCO The APLHGR limits specified in the COLR are the result of 

Sthe fuel design, BAgand transient analyses. For two 

4cr eA .'~ recirculation loops lperatimp. the limit is detemined

f lyltilng~ Z" ale or 0 we rrMW , 
r4 ,uednndt nt bpili- nl n O 

recirculation loop in operation, in conformance with the 

requiremen•s of LCO 3.4.1, *Recirculation Loops Operating,' -

N K 2. (continued) 
Rev 1,u4/07/9
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APLHGR B 3.2.1

BASES

LCO 
(continued)

APPLICABILITY

ACTIONS

the limit is determined by multiplying the exposure 
dependent APLHGR limit by tWnema LG limit K e er 

0A7n--l, wha n, 7 -ha determined by a 

specific single recirculation loop nalysis (Ref. 5).,

The APLHGR limits are primarily derived from fuel design 
evaluations an LUCFand transien nar~J that are asue 
to occur at high power levels. Des gnal culatcons Re 
and operating experience have shown that as power is 
reduced, the margin to the required APLHGR limits increases.  
This trend continues down to the power range of 5% to 
15% RTP when entry into NODE 2 occurs. When in WODE 2, the 
intermediate range monitor scram function provides prompt 
scram initiation during any significant transient, thereby 
effectively removing any APLHGR limit compliance concern in 
NODE 2. Therefore, at THERMAL POWER levels c)25% RTP, the 
reactor is operating with substantial margin to the AP IGR 
limits; thus, this LCO is not required.

&i 
If any APUIGR exceeds the required limits, an assumption 
regarding an initial condition of the DBA and transient 
analyses may not be mt. Therefore, prompt action should be 
taken to restore the APLHGR(s) to within the required limits 
such that the plant operates within analyzed conditions and 
within design limits of the fuel rods. The 2 hour 
Completion Time is sufficient to restore the APIHGR(s) to 
within its limits and is acceptable based on the low 
probability of a transient or DBA occurring simultaneously 
with the APLHGR out of specification.

Li 
If the APLHGR cannot be restored to within its required 
limits within the associated Completion Tim, the plant mu• 
be brought to Q a NODE or other specified condition in 
which the LCO does not apply. To achieve this status, 
THERMAL POWER must be reduced to < 25% RTP within 4 hours.  
The allowed Completion Time is reasonable, based on

(cotiue) 1.

Rev 1, 04/07/95
BWR/4(cTntin3e2-

8 3.2-3BWR/4 STS



APLHGR 
B 3.2.1

BASES 

ACTIONS LB. (continued) 

operating experience, to reduce THERMAL POWER to < 25% RTP 
in an orderly manner and without challenging plant systems.

SURVEILLANCE 
REQUIREMENTS

SR 3.2.1.1 

APLHGRs are required to be initially calculated within 
12 hours after THERMAL POWER is Z 25% RTP and then every 
24 hours thereafter. They are compared to the specified 
limits in the COLR to ensure that the reactor is operating 
within the assumptions of the safety analysis. The 24 hour/ 
Frequency is based on - - - -- an,.  
recognition of the slowness of changes in power distribution 
during normal operation. The 12 hour allowance after 
THERMAL POWER k 25S% RTP is achieved is acceptable given the 
large inherent margin to operating limits at low power 
levels.

REFERENCES /• 1. NE 24011-P-Ifeneral Electric StandakrdAplicatton 0 

for Reactor FuelO ar .e ap•) 

) P2. FSAR, Chapter

o~~p•)•3.FSAR, Chapter J61.• D" •_I

Sq* . ant c a o o ra on 

~L~& ~W~ 7. F1an ITc AveraerW1rng oo, 

al it rand Te ica fi lop 
LI~d P;&

(continued)

Rev 1, 04/07/95
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REFERENCES O-2 -Qualiflcati of the ona 

(contiued)Trans nt Model for Soili gWater Reactors

Rev 1, 04/07/95
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS BASES: 3.2.1 - AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) 

RETENTION OF EXISTING REQUIREMENT (CLB) 

None 

PLANT-SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA) 

PAl Changes have been made (additions, deletions, and/or changes to the 
NUREG) to reflect the plant specific nomenclature.  

PA2 Editorial changes have been made for enhanced clarity or to correct a 
grammatical/typographi cal error.  

PA3 Editorial change made with no change in intent.  

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB1 ITS 3.2.1 has been modified to reflect the specific design analyses, 
which does not include the Average Power Range Monitor Rod Block Monitor 
and Technical Specification Improvement (ARTS) Program. References have 
been renumbered, as required.  

DB2 Changes have been made (additions, deletions, and/or changes to the 
NUREG) to reflect the plant specific design analysis.  

DB3 Changes have been made (additions, deletions, and/or changes to the 
NUREG) to reflect the plant specific references.  

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA) 

None 

DIFFERENCE BASED ON A SUBMITTED. BUT PENDING TRAVELER (TP) 

None 

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X) 

X1 NUREG-1433, Revision 1. Bases references to "NRC Policy Statement" have 
been replaced with 10 CFR 50.36(c)(2)(ii) in accordance with 60 FR 36953 
effective August 18, 1995.

Page 1 of 1 Revision A,JAFNPP
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3.2 POWER-DISTRIBUTION LIMITS 

3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

LCO 3.2.1 

APPLICABILITY:

All APLH(•s; shall be less than or equal to-the limits 
specified in the COLR.  

THERMAL POWER a 25X RTP.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Any APLHGR not within A.1 Restore APLHGR(s) to 2 hours 
limits, within limits.  

B. Required Action and B.1 Reduce THERMAL POWER 4 hours 
associated Completion to < 254 RTP.  
Time not met.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.1.1 Verify all APLHIs are less than or equal Once within 
to the limits specified in the COLR. 12 hours after 

a 25X RTP 

AND 

24 hours 
thereafter

JAFNPP 3.2-1 Amendment

APLHGR 
3.2.1

I 

I
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APLHGR 
B 3.2.1

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

The APLHGR is a measure of the average LHGR of all the fuel 
rods in a fuel assembly at any axial location. Limits on 
the APLHGR are specified to ensure that the fuel design 
limits identified in Reference I are not exceeded during 
abnormal operational transients and that the peak cladding 
temperature (PCT) during the postulated Design Basis loss of 
coolant accident (LOCA) does not exceed the limits specified 
in 10 CFR 50.46.

The analytical methods and assumptions used in evaluating 
the fuel design limits are presented in References 1 and 2.  
The analytical methods and assumptions used in evaluating 
Design Basis Accidents (DBAs), abnormal operational 
transients, and normal operation that determine the APLHGR 
limits are presented in References 1. 2. 3, 4. 5. 6. 7, and 
8.

Fuel design evaluations are performed to demonstrate that 
the 1Z limit on the fuel cladding plastic strain and other 
fuel design limits described in Reference 1 are not exceeded 
during abnormal operational transients for operation with 
LHGRs up to the operating limit LHGR. APLHGR limits are 
equivalent to the LHGR limit for each fuel rod divided by 
the local peaking factor of the fuel assembly. APLHGR 
limits are developed as a function of exposure to ensure 
adherence to fuel design limits during the limiting abnormal 
operational transients (Refs. 5, 6. and 7).  

LOCA analyses are then performed to ensure that the above 
determined APLHGR limits are adequate to meet the PCT and 
maximum oxidation limits of 10 CFR 50.46. The analysis is 
performed using calculational models that are consistent 
with the requirements of 10 CFR 50, Appendix K. A complete 
discussion of the analysis code is provided in Reference 8.  
The PCT following a postulated LOCA is a function of the 
average heat generation rate of all the rods of a fuel 
assembly at any axial location and is not strongly 
influenced by the rod to rod power distribution within an 

(continued)
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APLHGR 
B 3.2.1

BASES -

APPLICABLE 
SAFETY ANALYSES 

(continued)

LCO

assembly. The APLHGR limits specified are equivalent to the 
LHGR of the highest powered fuel rod assumed in the LOCA 
analysis divided by its local peaking factor. A 
conservative multiplier is applied to the LHGR assumed in 
the LOCA analysis to account for the uncertainty associated 
with the measurement of the APLHGR.  

For single recirculation loop operation, a conservative 
multiplier of 0.84 is applied to the exposure dependent 
APLHGR limits for two loop operation (Ref. 5. 7 and 8).  
This maximum limit is due to the conservative analysis 
assumption of an earlier departure from nucleate boiling 
with one recirculation loop available, resulting in a more 
severe cladding heatup during a LOCA.  

The APLHGR satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii) 
(Ref. 9).

The APLHGR limits specified in the COLR are the result of 
the fuel design, and DBA and transient analyses. For two 
recirculation loops operating, the limit is determined for 
each lattice type as a function of average planar exposure 
and is approved by the NRC. With only one recirculation 
loop in operation, in conformance with the requirements of 
LCO 3.4.1, "Recirculation Loops Operating," the limit is 
determined by multiplying the exposure dependent APLHGR 
limit by a conservative multiplier determined by a specific 
single recirculation loop analysis (Ref. 5).

APPLICABILITY The APLHGR limits are primarily'derived from fuel design 
evaluations and analyses of LOCAs and transients that are 
assumed to occur at high power levels. Design calculations 
and operating experience have shown that as power is 
reduced, the margin to the required APLHGR limits increases.  
This trend continues down to the power range of 5X to 
15X RTP when entry into MODE 2 occurs. When in MODE 2, the 
intermediate range monitor scram function provides prompt 
scram initiation during any significant transient, thereby 
effectively removing any APLHGR limit compliance concern in 
MODE 2. Therefore, at THERMAL POWER levels < 25% RTP, the 
reactor is operating with substantial margin to the APLHGR 
limits; thus, this LCO is not required.

(continued)
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APLHGR 
B 3.2.1 

BASES (continued) 

ACTIONS A.1 

If any APLHGR exceeds the required limits, an assumption 
regarding an initial condition of the DBA and transient 
analyses may not be met. Therefore, prompt action should be 
taken to restore the APLHGR(s) to within the required limits 
such that the plant operates within analyzed conditions and 
within design limits of the fuel rods. The 2 hour 
Completion Time is sufficient to restore the APLHGR(s) to 
within its limits and is acceptable based on the low 
probability of a transient or DBA occurring simultaneously 
with the APLHGR out of specification.  

B.1 

If the APLHGR cannot be restored to within its required 
limits within the associated Completion Time, the plant must 
be brought to a MODE or other specified condition in which 
the LCO does not apply. To achieve this status, THERMAL 
POWER must be reduced to < 25X RTP within 4 hours. The 
allowed Completion Time is reasonable, based on operating 
experience, to reduce THERMAL POWER to < 25X RTP in an 
orderly manner and without challenging plant systems.  

SURVEILLANCE SR 3.2.1.1 
REQUIREMENTS 

APLHGRs are required to be initially calculated within 
12 hours after THERMAL POWER is a 25% RTP and then every 
24 hours thereafter. They are compared to the specified 
limits in the COLR to ensure that the reactor is operating 
within the assumptions of the safety analysis. The 24 hour 
Frequency is based on the recognition of the slowness of 
changes in power distribution during normal operation. The 
12 hour allowance after THERMAL POWER x 25% RTP is achieved 
is acceptable given the large inherent margin to operating 
limits at low power levels.  

(continued)
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REFERENCES 1. NEDE-24011-P-A-13. General Electric Standard 
Application for Reactor Fuel, August 1996.  

2. UFSAR, Chapter 3.  

3. UFSAR. Chapter 6.  

4. UFSAR, Chapter 14.  

5. NEDO-24281, FitzPatrick Nuclear Power Plant Single
Loop Operation, August 1980.  

6. NEDO-24243. General Electric Boiling Water Reactor 
Load Line Limit Analysis For James A. FitzPatrick 
Nuclear Power Plant, February 1980.  

7. NEDC-32016P, Power Uprate Safety Analysis For The 
James A. FitzPatrick Nuclear Power Plant, 
December, 1991.  

8. NEDC-31317P. Revision 2. James A. FitzPatrick Nuclear 
Power Plant SAFER/GESTR-LOCA Loss-of-Coolant Accident 
Analysis, April 1993.  

9. 10 CFR 50.36(c)(2)(ii).
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DISCUSSION OF CHANGES 
:- ITS: 3.2.2 - MINIMUM CRITICAL POWER RATIO (MCPR) 

ADMINISTRATIVE CHANGES 

Al In the conversion of the James A. FitzPatrick Nuclear Power Plant 
(JAFNPP) Current Technical Specification (CTS) to the proposed pl ant 

-specific Improved Technical Specifications (ITS) certain wording 
preferences or conventions are adopted which do not result in technical 
changes. Editorial changes, reformatting, and revised numbering are 
adopted to make the ITS consistent with the conventions in NUREG-1433, 
"Standard Technical Specifications, General Electric Plants, BWR/4," 
Revision 1 (i.e., Improved Standard Technical Specifications (ISTS)).  

A2 CTS 3.1.B states that MCPR should be within limits of the COLR "during 
power operations". CTS 4.1.C requires the limit to be checked when 
thermal power is a 25X RTP. In addition, consistent with these 
requirements, i f MCPR is not within limits above 25% RTP, the current 
actions of CTS 3.1.B require power to be reduced to < 25X RTP. There 
are no current actions to take if MCPR is exceeding the limits below 25% 
RTP. Thus, the present applicability for MCPR is a 25% RTP. ITS 3.2.2 
Applicability for the MCPR Speci fication is for THERMAL POWER a 25% RTP.  
Since the present applicability and the proposed applicability for MCPR 
are both ; 25X RTP, this change is considered administrative. This 
change also implements human factor considerations to ensure that the 
Applicability. Required Actions, and Surveillance Requirements are 
consistent with each other. This change is consistent with NUREG-1433, 
Revision 1.  

A3 CTS 3.1.B requires the reactor power be reduced "to less than 25% of 
rated power within the next four hours or until the MCPR is returned to 
within the prescribed limits". The phrase "or until the MCPR is 
returned to within the prescribed limits" is being deleted, since it is 
redundant to ITS LCO 3.0.2 which states generically that Required 
Actions are not required to be continued once the LCO is met.  
Therefore, the elimination of this application in CTS 3.1.B is 
considered administrative. This change is consistent with NUREG-1433, 
Revision 1.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

M1 CTS 4.1.C requires that MCPR be determined "daily during reactor 
operation at a 25X rated thermal power." ITS 3.2.2.1 Frequency is 
"within 12 hours after a 25X RTP AND 24 hours thereafter". This change 
requires the first MCPR determination within 12 hours and the current 
specifications require the same determination be made within 24 hours 
after RTP a 25X RTP. This change imposes added time restraints on 
operations consistent with the BWR Standard Technical Specifications.  
NUREG-1433. Revision 1, and is more restrictive. This change is

Revision APage 1 of 3,]AF'NPP



DISCUSSION OF CHANGES 
- ITS: 3.2.2 - MINIMUM CRITICAL POWER RATIO (MCPR) 

TECHNICAL CHANGES - MORE RESTRICTIVE 

M1 (continued) 

necessary to ensure MCPRs are verified to be within limits in a timely 
-manner upon entry into the Applicability.  

M2 CTS 4.1.D requires the verification of the MCPR operating limits to be 
performed as specified in the Core Operating Limits Report. ITS 
SR 3.2.2.2 specifies the MCPR limits must be determined within 72 hours 
after each completion of ITS SR 3.1.4.1. SR 3.1.4.2 and SR 3.1.4.4 
(control rod scram time testing). This new requirement is similar to 
current practice as specified in the COLR but imposes more specific 
Surveillance Frequencies. This change imposes added operational 
restraints on operations consistent with the BWR Standard Technical 
Specifications, NUREG-1433, Revision 1, and is more restrictive. This 
change is necessary to ensure MCPR limits are appropriately updated 
after scram time testing is complete.  

TECHNICAL CHANGES - LESS RESTRICTIVE (GENERIC) 

LA1 CTS 3.1.B requires that during reactor power operation with core flow 
less than 100% of rated, the MCPR operating limit shall be multiplied by 
the appropriate K, as specified in the COLR. This requirement is 
relocated to the ITS 3.2.2 Bases of the MCPR Specification. The actual 
value of K., for the fuel cycle, and instructions for its application 
are located in the COLR. The requirement in ITS LCO 3.2.2 that all 
MCPRs shall be greater than or equal to the MCPR operating limits 
specified in the COLR is sufficient to ensure that MCPR is evaluated 
correctly. In addition, the wording in the Bases ensures the Kf factor 
is considered in the MCPR limit at reduced flow rates. Therefore, these 
details are not required to be in the ITS to provide adequate protection 
of the public health and safety. Changes to the Bases will be 
controlled by the provisions of the proposed Bases Control Program 
described in Chapter 5 of the Technical Specifications.  

LA2 The details in CTS 3.1.B require action be initiated within 15 minutes 
to restore operation to within prescribed limits. These details are not 
required in the LCO and are being relocated to the ITS 3.2.2 Bases of 
the MCPR Specification in the form of a discussion that "prompt action" 
should be taken to restore the parameter to within limits. A 15 minute 
action may not always be conservative to assure safety. The 2 hour 
Completion Time, in ITS 3.2.2 Required Action A.1, for restoration of 
the limit is the bounding requirement and allows appropriate actions to 
be evaluated by the operator and completed in a timely manner. Thus, 
the 15 minute requirement is not critical in assuring that the
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DISCUSSION OF CHANGES 
- ITS: 3.2.2 - MINIMUM CRITICAL POWER RATIO (MCPR) 

TECHNICAL CHANGES - LESS RESTRICTIVE (GENERIC)

LA2 (continued) 

appropriate actions are taken. Therefore, these details are not 
required to be in the ITS to provide adequate protection of the public 
health and safety. Changes to the Bases will be controlled by the 
provisions of the proposed Bases Control Program described in Chapter 5 
of the Technical Specifications.  

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

Li CTS 4.1.C requires that MCPR be determined following any change in power 
level or distribution that would cause operation with a limiting control 
rod pattern as described in the bases for Specification 3.3.B.5. The 
proposed change deletes this Surveillance Frequency, but retains the 
24 hour Surveillance Frequency for determining the MCPR value. Since 
operation with a limiting control rod pattern is, in this case.  
operating on the operating limit MCPR, the condition is extremely 
unlikely and the Surveillance would seldom be required. Additionally.  
the Surveillance would be superfluous as it would not be evident that 
the plant is on an operating limit MCPR until a Surveillance had been 
performed. The existing 24 hour Surveillance Frequency is maintained 
and has been demonstrated through operating experience to be adequate 
for assuring operating limit MCPRs do not exceed limits. Therefore, the 
Surveillance Frequency is being deleted. This change is consistent with 
NUREG-1433. Revision 1.  

TECHNICAL CHANGES - RELOCATIONS

None

Page 3 of 3 Revision AJAFNPP
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.2.2 - MINIMUM CRITICAL POWER RATIO (MCPR) 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC)

Li CHANGE 

New York Power Authority has evaluated the proposed Technical Specification 
change identified as "Technical Changes - Less Restrictive" and has determined 
that it does not involve a significant hazards consideration. This 
determination has been performed in accordance with the criteria set forth in 
10 CFR 50.92. The bases for the determination that the proposed change does 
not involve a significant hazards consideration are discussed below.  

1. Does the change involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

The proposed change will delete the surveillance frequency to determine 
MCPR is within limits following any change in power level or 
distribution that would cause operation with a limiting control rod 
pattern. Operation with a limiting control rod pattern means that there 
exists a MCPR that equals the limit specified in the COLR. Continuous 
operation with this control rod pattern is acceptable. The ITS will 
still have a requirement to verify all MCPRs are greater than or equal 
to the limits specified in the COLR every 24 hours when ; 25X RTP. The 
24 hour Surveillance Frequency serves to ensure that the parameter does 
not exceed the limits, and has been demonstrated through operating 
experience to be adequate. Therefore, the proposed change does not 
change the requirement to operate with MCPR greater than or equal to the 
values given in the COLR. As such, the consequences of an accident 
previously evaluated has not changed. The proposed change eliminates a 
one time surveillance frequency for determining the MCPR values, but the 
24 hour frequency is sufficient to assure that MCPR is within limits.  
Therefore, the probability of an accident previously evaluated has not 
changed. Therefore, no significant increase in the probability or 
consequences of an accident previously evaluated is involved in the 
proposed change.  

2. Does the change create the possibility of a new or different kind of 
accident from any accident previously evaluated? 

The proposed change does not introduce a new mode of plant operation and 
does not require physical modification to the plant. The remaining 
surveillance frequencies following the deletion of a one time special 
surveil 1 ance requirement are sufficient to assure that MCPR will remain 
within prescribed operating limits. Therefore. the change does not 
create the possibility of a new or different kind of accident from any 
previously evaluated.

Page 1 of 2 Revision A 4
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.2.2 - MINIMUM CRITICAL POWER RATIO (MCPR) 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

Li CHANGE 

3. Does this change involve a significant reduction in a margin of safety? 

This change has no impact on any safety analysis assumptions because 
operation at the parameter limit is consistent with those assumptions.  
The existing 24 hour Surveillance Frequency is maintained and has been 
demonstrated through operating experience to be adequate for assuring 
the parameter does not exceed limits. Therefore, this proposed change 
does not involve a significant reduction in a margin of safety.

4

Page 2 of 2 Revi sion A,.AFNPP



,r

JAFNPP 
IMPROVED STANDARD TECHNICAL 

SPECIFICATIONS (ISTS) CONVERSION 

ITS: 3.2.2 

MINIMUM CRITICAL POWER RATIO (MCPR) 

MARKUP OF NUREG-1433, REVISION 1 
SPECIFICATION



MCPR 3.2.2

3.2 POWER DISTRIBUTION LIMITS 

3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)

All MCPRs shall be greater than or equal to the MCPR 

operating limits specified in the COLR.

APPLICABILITY: THERMAL POWER > 25% RTP.

ACTION5 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Any MCPR not within A.1 Restore NCPR(s) to 2 hours 

limits, within limits.  

B. Required Action and B.1 Reduce THERMAL POWER 4 hours 

associated Completion to < 25% RTP.  
Time not met.  

SURVEILLANCE REQUIREMENTS Se-erK• urn U~t 'i'

SURVEILLANCE 

. .. .. ... 1 urnn. .a ore ater than or eqlual

to the limits specified in the WLR.

3.2-2

Once within 
12 hours after 
i 25% RTP

24 hours thereafter 

(continued) 
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
-- ITS: 3.2.2 - MINIMUM CRITICAL POWER RATIO (MCPR) 

RETENTION OF EXISTING REQUIREMENT (CLB) 

None 

PLANT-SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA) 

None

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

None 

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA)

TAI The changes presented in Technical Specification Task Force (TSTF) 
Technical Specification Change Traveler Number 229. Revision 0, have 
been incorporated into the revised Improved Technical Specifications.  
The new Surveillance Frequency of ITS SR 3.2.2.2 was added in accordance 
with M2.

DIFFERENCE BASED ON A SUBMIITED, BUT PENDING TRAVELER (TP)

None 

DIFFERENCE FOR ANY REASON OTHER THAN ABOVE (X)

None
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MCPR B 3.2.2

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR) 

BASES

BACKGROUND MCPR is a ratio of the fuel assembly power that would result 
in the onset of boiling transition to the actual fuel 
assembly power. The MCPR Safety Limit (SL) is set such that 
99.9% of the fuel rods avoid boiling transition if the limit 
is not violated (refer to the Bases for SL 2.1.1.k. Th 
operating limit MCPR is established to ensure that no fuel 

* Although uel damage does not necessarily occur if 

a uel rod actually experienced boiling transition (Ref. 1), 
the critical power at which boiling transition is calculated 

/he onset of transition boiling is a phenomenon that is 

readily detected during the testing of various fuel bundle 
/qp 0o (designs. Based on these experimental data, correlations 

have been developed to predict critical bundle power (i.e., 
the bundle power level at the onset of transition boiling) 

{ -fej • for a given set of plant parameters (e.g., reactor vessel 

pressure, flow, and subcooling). Because plant operating 
conditions and bundle power levels are monitored and 
determined relatively easily, monitoring the HCPR is a 
convenient way of ensuring that fuel failures due to 
inadequate cooling do not occur.

APPLICABLE 
SAFETY ANALYSES

y_ he analytical methods and assumptions used in evaluating 
te to establish the operating limit MCPR are presented 
in References 2, 3, 4, 5, 6, 7, and B. To ensure that the 
NCPR SL is not exceeded during any transient event that 
occurs with moderate frequency, limiting transients have 
been analyzed to determine the largest reduction in critical 
power ratio (CPR). The types of transients evaluated are 
loss of flow, increase in pressure and power, positive 
reactivity insertion, and coolant temperature decrease. The 
limiting transient yields the largest change in CPR (ACPR).  
When the largest ACPR is added to the MCPR SL, the required 
operating limit MCPR is obtained.

The NCPR operating limits derived from the transient 
analysis are dependent on the operating core flow and

(continued)
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v~cet~. PPLCABILITY The EpAoperating l imits are primarily derived from ' -t S.AIP ABI a i -saentsiA 5 D that are assumed to occur at high power • 
levels. Below 25% RTP, the reactor is operating at a 
minimum recirculation pump speed and the moderator void 
ratio is small. Surveillance of thermal limits below 
25% RTP is unnecessary due to the large inherent margin that 
ensures that the NCPR SL is not exceeded even if a limiting 
transient occurs. Statistical analyses indicate that the 
nominal value of the initial NCPR expected at 25% RTP is 

O C 4 u L3.5. Studies of the variation of limiting transient 
1~v ~behavior have been performed over the range of power and 

-flow conditons. These studies-encompass the range of "flow co_ ditions. T impOrtant tO typcally 
. limiting transients. The results of these studies.  

demonstrate that a margin is expected between performance •: 
and the NCPR requirements, and that margins increase as 

v~ or 
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INSERT ASA

A generator load reject without bypass and a feedwater controller transient 
normally result in the worst case MCPR transients for a given fuel cycle.  
During operations at low core flows the MCPR operating limit must be increased 
by a factor of If (specified in the COLR) which is derived from the 
recirculation flow runout transient and is a function of core flow. This will 
ensure the MCPR safety limit is not exceeded during a recirculation flow 
runout event.  

Insert Page B 3.2-7
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MCPR 
B 3.2.2

BASES 

APPLICABILITY power is reduced to 25 RTP. This trend is expected to 
(continued) continue to the 51 to 15% power range when entry into MODE 2 

occurs. When in MODE 2, the intermediate range monitor 
provides rapid scram initiation for any significant power 
increase transient, which effectively eliminates any MCPR 
compliance concern. Therefore, at THERMAL POWER levels 
< 25% RTP, the reactor is operating with substantial margin 
to the MCPR limits and this LCO is not required.  

ACTIONS La 

If any MCPR is outside the required limits, an assumption 
regarding an initial condition of the design basis transient 
analyses may not be mt. Therefore, prompt action should be 
taken to restore the MCPR(s) to within the required limits 
such that the plant remains operating within analyzed 
conditions. The 2 hour Completion Tim is normally 
sufficient to restore the MCPR(s) to within its limits and 
is acceptable based on the low probability of a transient or 
DIA occurring simultaneously with the MCPR out of 
specification.  

Li 

If the ICPR cannot be restored to within its required limits 
within the associated Completion Tim, the plant must be 
brought to a NODE or other specified condition in which the 
LCO does not apply. To achieve this status, THERMAL POWER 
must be reduced to < 2S% RTP within 4 hours. The allowed 
Completion Tim is reasonable, based on operating 
experience, to reduce THERM4AL POWER to < 25% RTP in an 
orderly manner and without challenging plant systems.

SURVEILLANCE 
REQUIREMENTS

The NCPR is required to be initially calculated within PA3 
12 hours after THERMAL POWER is'2 25% RTP and then every 
24 hours thereafter. It is compared to the specified limits 
in the COLR to ensure that the reactor is operating within 
the assumptions of the safety analysis. The 24 hour 
Frequency is based on -a " n "-- ari)

(continued)
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ICPR B 3.2.2

BASES

SURVEILLANCE 
REQUIREMENTS

s 3...1 (continued) 

recognition of the slowness of changes in power distribution 

during normal operation. The 12 hour allowance after 

THERMAL POWER z 25% RTP is achieved is acceptable given the 

large inherent margin to operating limits at low power 
levels.

SR 3.2.-

Because the transient analysis takes credit for conservatism 
in the scram speed performance, it must be demonstrated that 
the specific scram speed distribution is consistent with 
that used in the transient analysis. SR 3.2.2.2 determines 
the value of r. which is a measure of the actual scram speed 

distribution compared with the assumed distribution. The 
MCPR operating limit is then determined based on an 
interpolation between the applicable limits for Option A 
(scram times of LCO 3.1.4,"Control Rod Scram Times) and 
Option B (realistic scram times) analyses. The parameter r 

must be determined once within 72 hours after each .j1. of 
scram time tests required by 3.1.4. .1.44.2 
because the effective scram speed dist Nbution maIy change 
durina the cycle. The 72 hour Completion Time is acceptable 

due to the relatively minor changes in r expected during the 

fulc le. (-M 4 wmt

NE!@-24011-1 
for Reactor

F?) FSAR, Chapter

- FSAR, Chapter 16c.  

S. •FSAR, Chapter Mr.

6. m yn onaton, _ 
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
-- ITS: 3.2.2 - MINIMUM CRITICAL POWER RATIO (MCPR) 

RETENTION OF EXISTING REQUIREMENT (CLB) 

None 

PLANT-SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA) 

None

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

None 

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA)

TA1

'I

The changes presented in Technical Specification Task Force (TSTF) 
Technical Specification Change Traveler Number 229, Revision 0. have 
been incorporated into the revised Improved Technical Specifications.  
The new Surveillance Frequency of ITS SR 3.2.2.2 was added in accordance 
with M2.

DI FFERENCE BASED ON A SUBMITTED. BUT PENDING TRAVELER (TP)

None

DIFFERENCE FOR ANY REASON OTHER THAN ABOVE (X)

None

Page 1 of 1 Revision DI JAFNPP
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3.2 POWER DISTRIBUTION LIMITS 

3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)

LCO 3.2.2 

APPLICABILITY:

All MCPRs shall be greater than or equal to the MCPR 
operating limits specified in the COLR.  

THERMAL POWER a 25% RTP.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Any MCPR not within A.1 Restore MCPR(s) to 2 hours 
limits, within limits.  

B. Required Action and B.1 Reduce THERMAL POWER 4 hours 
associated Completion to < 25X RTP.  
Time not met.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.2.1 Verify all MCPRs are greater than or equal Once within 
to the limits specified in the COLR. 12 hours after 

r 25% RTP 

AND 
24 hours 
thereafter 

(continued)
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SURVEILLANCE

SR 3.2.2.2 Determine the MCPR limits.

FREQUENCY

Once within 
72 hours after 
each completion 
of SR 3.1.4.1 

AND 

Once within 
72 hours after 
each completion 
of SR 3.1.4.2 

AND 

Once within 
72 hours after 
each completion 
of SR 3.1.4.4

.1 _____________________________________________

-40
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MCPR 
B 3.2.2

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR) 

BASES

BACKGROUND MCPR is a ratio of the fuel assembly power that would result 
in the onset of boiling transition to the actual fuel 
assembly power. The MCPR Safety Limit (SL) is set such that 
99.9X of the fuel rods avoid boiling transition if the limit 
is not violated (refer to the Bases for SL 2.1.1.2). The 
operating limit MCPR is established to ensure that no fuel 
damage results during abnormal operational transients.  
Although fuel damage does not necessarily occur if a fuel 
rod actually experienced boiling transition (Ref. 1). the 
critical power at which boiling transition is calculated to 
occur has been adopted as a fuel design criterion.  

The onset of transition boiling is a phenomenon that is 
readily detected during the testing of various fuel bundle 
designs. Based on these experimental data. correlations 
have been developed to predict critical bundle power (i.e., 
the bundle power level at the onset of transition boiling) 
for a given set of plant parameters (e.g., reactor vessel 
pressure, flow, and subcooling). Because plant operating 
conditions and bundle power levels are monitored and 
determined relatively easily, monitoring the MCPR is a 
convenient way of ensuring that fuel failures due to 
inadequate cooling do not occur.

APPLICABLE 
SAFETY ANALYSES

The analytical methods and assumptions used in evaluating 
the abnormal operational transients to establish the 
operating limit MCPR are presented in References 2, 3. 4, 5.  
6. 7, and 8. To ensure that the MCPR SL is not exceeded 
during any transient event that occurs with moderate 
frequency. limiting transients have been analyzed to 
determine the largest reduction in critical power ratio 
(CPR). The types of transients evaluated are loss of flow.  
increase in pressure and power. positive reactivity 
insertion, and coolant temperature decrease. The limiting 
transient yields the largest change in CPR (ACPR). When the 
largest ACPR is added to the MCPR SL. the required operating 
limit MCPR is obtained.

(continued)
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B 3.2.2

BASES -

APPLICABLE 
SAFETY ANALYSES 

(continued)

LCO

The MCPR operating limits derived from the transient 
analysis are dependent on the operating core flow and core 
exposure to ensure adherence to fuel design limits during 
the worst transient that occurs with moderate frequency 
(Refs. 6. 7. and 8). A generator load reject without bypass 
and a feedwater controller transient normally result in the 
worst case MCPR transients for a given fuel cycle. During 
operations at low core flows the MCPR operating limit must 
be increased by a factor of K' (specified in the COLR) which 
is derived from the recirculation flow runout transient and 
is a function of core flow. This will ensure the MCPR 
safety limit is not exceeded during a recirculation flow 
runout event.  

The MCPR satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii) 
(Ref. 9).

The MCPR operating limits specified in the COLR are the 
result of the Design Basis Accident (DBA) and transient 
analysis. The operating limit MCPR is a function of 
exposure, control rod scram times and core flow. The MCPR 
values for each fuel assembly must remain above the 
operating limit MCPR.

APPLICABILITY The MCPR operating limits are primarily derived from the 
analyses of transients that are assumed to occur at high 
power levels. Below 25% RTP, the reactor is operating at a 
minimum recirculation pump speed and the moderator void 
ratio is small. Surveillance of thermal limits below 
25X RTP is unnecessary due to the large inherent margin that 
ensures that the MCPR SL is not exceeded even if a limiting 
transient occurs. Statistical analyses indicate that the 
nominal value of the initial MCPR expected at 25% RTP is 
> 3.5. Studies of the variation of limiting transient 
behavior have been performed over the range of power and 
flow conditions. These studies encompass the range of 
actual values for key plant parameters important to 
typically limiting transients. The results of these studies 
demonstrate that a margin is expected between performance 
and the MCPR requirements, and that margins increase as 
power is reduced to 25X RTP. This trend is expected to

(continued)
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B 3.2.2

BASES -

APPLICABILITY continue to the 5X to 15% power range when entry into MODE 2 
(continued) occurs. When in MODE 2. the intermediate range monitor 

provides rapid scram initiation for any significant power 
increase transient, which effectively eliminates any MCPR 
compliance concern. Therefore, at THERMAL POWER levels 
< 25X RTP, the reactor is operating with substantial margin 
to the MCPR limits and this LCO is not required.  

ACTIONS A.1 

If any MCPR is outside the required limits, an assumption 
regarding an initial condition of the design basis transient 
analyses may not be met. Therefore, prompt action should be 
taken to restore the MCPR(s) to within the required limits 
such that the plant remains operating within analyzed 
conditions. The 2 hour Completion Time is normally 
sufficient to restore the MCPR(s) to within its limits and 
is acceptable based on the low probability of a transient or 
DBA occurring simultaneously with the MCPR out of 
speci fi cati on.  

B.1 

If the MCPR cannot be restored to within its required limits 
within the associated Completion Time, the plant must be 
brought to a MODE or other specified condition in which the 
LCO does not apply. To achieve this status, THERMAL POWER 
must be reduced to < 25Z RTP within 4 hours. The allowed 
Completion Time is reasonable, based on operating 
experience, to reduce THERMAL POWER to < 25- RTP in an 
orderly manner and without challenging plant systems.

SURVEILLANCE 
REQUIREMENTS

SR 3.2.2.1 

The MCPR is required to be initially calculated within 
12 hours after THERMAL POWER is a 25% RTP and then every 
24 hours thereafter. It is compared to the specified limits 
in the COLR to ensure that the reactor is operating within 
the assumptions of the safety analysis. The 24 hour 
Frequency is based on the recognition of the slowness of 
changes in power distribution during normal operation.

(continued)'

Revision 0

4

JAFNPP B 3.2-7



MCPR 
B 3.2.2 

BASES 

SURVEILLANCE SR 3.2.2.1 (continued) 
REQUIREMENTS 

The 12 hour allowance after THERMAL POWER t 25% RTP is 
achieved is acceptable given the large inherent margin to 
operating limits at low power levels.  

SR 3.2.2.2 

Because the transient analysis takes credit for conservatism 
in the scram speed performance, it must be demonstrated that 
the specific scram speed distribution is consistent with 
that used in the transient analysis. SR 3.2.2.2 determines 
the value of T, which is a measure of the actual scram 
seed distribution compared with the assumed distribution.  

e MCPR operating limit is then determined based on an 
interpolation between the applicable limits for Option A 
(scram times of LCO 3.1.4,"Control Rod Scram Times") and 
Option B (realistic scram times) analyses. The parameter T 
must be determined once within 72 hours after each set of 
scram time tests required by SR 3.1.4.1, SR 3.1.4.2. and SR 
3.1.4.4 because the effective scram speed distribution may 
change during the cycle or after maintenance that could 
affect scram times. The 72 hour Completion Time is 
acceptable due to the relatively minor changes in T 
expected during the fuel cycle.  

REFERENCES 1. NUREG-0562, Fuel Rod Failure as a Consequence of 
Departure From Nucleate Boiling or Dry Out, June 1979.  

2. NEDE-24011-P-A-13, General Electric Standard 
Application for Reactor Fuel. August 1996.  

3. UFSAR, Chapter 3.  

4. UFSAR, Chapter 6.  

5. UFSAR, Chapter 14.  

6. NEDO-24281. FitzPatrick Nuclear Power Plant Single
Loop Operation. August 1980.  

(continued)
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BASES -

REFERENCES 7. NEDO-24243, General Electric Boiling Water Reactor 
(continued) Load Line Limit Analysis For James A. FitzPatrick 

Nuclear Power Plant, February 1980.  

8. NEDC-32016P. Power Uprate Safety Analysis For The 
James A. FitzPatrick Nuclear Power Plant, 
December 1991.  

9. 10 CFR 50.36(c)(2)(ii).
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.0 1

DISCUSSION OF CHANGES 
-. ITS: 3.2.3 - LINEAR HEAT GENERATION RATE (LHGR) 

ADMINISTRATIVE CHANGES 

Al In the conversion of the James A. FitzPatrick Nuclear Power Plant 
(JAFNPP) Current Technical Specifications (CTS) to the proposed plant 
specific Improved Technical Specifications (ITS) certain wording 

- preferences or conventions are adopted which do not result in technical 
changes. Editorial changes, reformatting, and revised numbering are 
adopted to make the ITS consistent with the conventions in NUREG-1433.  
"Standard Technical Specifications, General Electric Plants, BWR/4, 
Revision 1 (i.e.. Improved Standard Technical Specifications (ISTS)).  

A2 CTS 3.5.I requires the reactor power be reduced "to less than 25% of 
rated power within the next four hours or until the LHGR is returned to 
within the prescribed limits". The phrase "or until the APLHGR is 
returned to within the prescribed limits" is being deleted, since it is 
redundant to ITS LCO 3.0.2 which states generically that Required 
Actions are not required to be continued once the LCO is met.  
Therefore, the elimination of this application in CTS 3.5.1 is 
considered administrative.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

M1 CTS 4.5.1 requires that LHOR be determined "daily during reactor 
operation at a 25% rated thermal power." ITS 3.2.1.1 Frequency is 
"within 12 hours after a 25% RTP AND 24 hours thereafter". This change 
requires the first LHGR determination within 12 hours and the current 
specifications require the same determination be made within 24 hours 
after RTP a 25X RTP. This change imposes added time restraints on 
operations consistent with the BWR Standard Technical Specifications, 
NUREG-1433, Revision 1, and therefore is more restrictive. This change 
is necessary to ensure LHGRs are verified to be within limits in a 
timely manner upon entry into the Applicability.  

TECHNICAL CHANGES - LESS RESTRICTIVE (GENERIC) 

LA1 The detail in CTS 3.5.1 which specifies that the linear heat generation 
rate (LHGR) is at any rod in any fuel assembly at any axial location is 
proposed to be relocated to the Bases. The requirement in ITS LCO 3.2.3 
that all LHGs shall be less than or equal to the limits specified in 
the COLR, and the definition of LHGR in ITS Chapter 1.0 is sufficient to 
ensure all required LHORs are calculated and compared to the limits.  
The CTS does not include a definition for LHGR in the ITS. A definition 
for LHG has been added to the CTS as discussed in the Discussion of 
Changes for ITS Chapter 1.0. The definition explicitly defines the LHGR 
to be the heat generation rate per unit length of fuel rod and that it 

JAFNPP Page 1 of 2 Revision A



DISCUSSION OF CHANGES 
- ITS: 3.2.3 - LINEAR HEAT GENERATION RATE (LHGR) 

TECHNICAL CHANGES - LESS RESTRICTIVE (GENERIC) 

LA1 (continued) 

is the integral of the heat flux over the heat transfer area associated 
with the unit length. In addition, the Bases states that the LHGR is a 
measure of the heat generation rate of a fuel rod in a fuel assembly at 
any axial location. As such, these relocated details are not required 
to be in the ITS to provide adequate protection of the public health and 
safety. Changes to the Bases will be controlled by the provisions of 
the proposed Bases Control Program described in Chapter 5 of the 
Technical Specifications.  

LA2 The details in CTS 3.5.1 require that action be initiated within 15 
minutes to restore operation to within prescribed limits. These details 
are not required in the LCO and are being relocated to the Bases of ITS 
3.2.3 the LHI Specification in the form of a discussion that "prompt 
action" should be taken to restore the parameter to within limits. A 
15 minute action may not always be conservative to assure safety. The 
2 hour Completion Time in ITS 3.2.3 Required Action A.1 for restoration 
of the limit is the bounding requirement and allows appropriate actions 
to be evaluated by the operator and completed in a timely manner. Thus, 
the 15 minute requirement is not critical in assuring that the 
appropriate actions are taken. Therefore, these details are not 
required to be in the ITS to provide adequate protection of the public 
health and safety. Changes to the Bases will be controlled by the 
provisions of the proposed Bases Control Program described in Chapter 5 
of the Technical Specifications.  

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

None 

TECHNICAL CHANGES - RELOCATIONS 

None

Page 2 of 2 Revi si on AJAFNPP
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.2.3 LINEAR HEAT GENERATION RATE (LHGR) 

TECHNIC-AL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

There are no plant specific less restrictive changes identified for this 
Speci fi cation.

Page 1 of 1
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LHGR 
3.2.3

3.2 POWER DISTRIBUTION LIMITS 

3.2.3 LINEAR HEAT GENERATION RATE (LHGR)

LCO 3.2.3 All LHGRs shall be less than or equal to 
specified in the COLR.

the limits

APPLICABILITY: THERMAL POWER k 25% RTP.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Any LHGR not within A.1 Restore LHGR(s) to 2 hours 

limits, within limits.  

B. Required Action and B.1 Reduce THERMAL POWER 4 hours 

associated Completion to < 25% RTP.  
Time not met.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.3.1 Verify all LHGRs are less than or equal to Once within 

the limits specified in the COLR. 12 hours after 
k 25% RTP 

24 hours 
thereafter

3.2-4
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
-•_ ITS: 3.2.3 - LINEAR HEAT GENERATION RATE (LHGR) 

RETENTION OF EXISTING REOUIREMENT (CLB) 

CLB1 The word "optional" in the title of this Specification has been deleted.  
This Specification is currently required for JAFNPP consistent with 
CTS 3.5.1.  

PLANT-SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA)

None 

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB)

None

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA)

None

fl T FFFDFNCF RA'�Ffl AN A �I IRMTTTFfl RuT PFNDINQ, TRAVELER (TP)

None

DIFFERENCE FOR ANY REASON OTHER THAN ABOVE (X)

None

Page 1 of 1 Revision AJAFNPP

-r

nTrPropmrr Raun nw A qllRMT=n BUT Sw w 9



JAFNPP 
IMPROVED STANDARD TECHNICAL 

SPECIFICATIONS (ISTS) CONVERSION 

ITS; 3.2.3 

LINEAR HEAT GENERATION RATE (LHGR)

MARKUP OF NUREG-1433, REVISION 1, BASES



4.,

LHGR

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.3 LINEAR HEAT GENERATION RATE (LHGR) 

BASES

BACKGROUND The LHGR is a measure of the heat generation rate of a fuel 
rod in a fuel assembly at any axial location. Limits on 
LHGR are specified to ensure that fuel design limits are not 
exceeded anywhere in the core during normal operation, 
incl lcgpate n oera minnal --- *1 - O0• 

Exceeding t LHGR limit could potentially result in fuel 
damage and subsequent release of radioactive materials.  
Fuel design limits are specified to ensure that fuel system 
damage, fuel rod failure, or inability to cool the fuel does 
not occur during the anticipated operating conditions 
identified in Reference 1.

APPLICABLE The analytical methods and assumptions used in evaluating 
SAFETY ANALYSES the fuel system design are presented in Reference(]iEW .  

The fuel assembly is designed to ensure (in conjunction with 
the core nuclear and thermal hydraulic design, plant 4 
equipment, instrumentation, and protection syst that fuel 

Sdamage will not result in the release of radioac ve 
•.._1•. , ° utmamterials in excess of the guidelines of 10 CFP•'Parts 20, (.;•l) 

50 and 100. The mechanisms that could cause fuel damageV 
ur ng operational transients and that are considered in 

fuel evaluations are: 

a. Rupture of the fuel rod cladding caused by strain from 
the relative expansion of the UO pellet; and 

b. Severe overheating of the fuel rod cladding caused by 
inadequate cooling. ( 

CA value of VArplastc strain of the fuel cladding has been 
defined as the limit below which fuel-damage caused by 
overstraining of the fuel cladding is not expected to occur 

Fuel design evaluations have been performed and demonstrate 
that the jI fuel cladding plastic strain design limit is 
not ex ced(during continuous operation with LHGRs up to 

(continued)
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B 3.2.3 

Ao-p, 
_HR

RB)FS

APPLICABLE 
SAFETY ANALYSES 

(continued)

the operating limit specified in the COLR. The analysis 
also includes allowances for short term transient 
operation above the operating limit to account for ], 

plus an allowance for densificatlon power spiking.

The LHGR satisfies Criterion 2

The LHGR is a basic assumption in the fuel design analysis.  
The fuel has been designed to operate at rated core power 

with sufficient design margin to the LHGR calculated to 

cause a 1% fuel cladding plastic strain. The operating 
limit to accomplish this objective is specified in the COLR.

APPLICABILITY

ACTIONS

The LHGR limits are derived from fuel design analysis that 
is limiting at high power level conditions. At core thermal 

power levels < 25% RTP, the reactor is operating with a 

substantial margin to the LHGR limits and, therefore, the 

Specification is only required when the reactor is operating 
at k 25% RTP.

A.  
If any 11GR exceeds its required limit, an assumption 
regarding an initial condition of the fuel design analysis 
is not met. Therefore, prompt action should be taken to 
restore the LHGR(s) to within its required limits such that 
the plant is operating within analyzed conditions. The 
2 hour Completion Time is normally sufficient to restore the 
LHGR(s) to within its limits and is acceptable based on the 
low probability of a transient or Design Basis Accident 
occurring simultaneously with the LHGR out of specification.  

Li 

If the LHGR cannot be restored to within its required limits 
within the associated Completion Time, the plant must be 
brought to a NODE or other specified condition in which the 
LC) does not apply. To achieve this status, THERMAL POWER 
is reduced to < 25% RTP within 4 hours. The allowed

(continued)

Rev 1, 04/07/95
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LHGR 
B 3.2.3

BASES 

ACTIONS L. (continued) 

Completion Time is reasonable, based on operating 
experience, to reduce THERMPAL POWER TO < 25% RTP in an 
orderly manner and without challenging plant systems.

SURVEILLANCE 
REQUIREMENTS

REFERENCES FFSAR, 
2 2v FSAR,

The LHGR is required to be initially calculated within 
12 hours after THERMAL POWER is k 25% RTP and then every p-q 
24 hours thereafter. It is compared to the specified limits 
in the COLR to ensure that the reactor is operating within 
the assumptions of the safety analysis. The 24 hour 
Frequency is based on 60 Wn eerlif it 
recognition of the slow changes in power distribution during 
normal operation. The 12 hour allowance after THERMAL POWER 
k 251 RTP is achieved is acceptable given the large inherent 
margin to operating limits at lower power levels.

Sect io 

Section~~(

SEeo. tio II. (g). Revision 2, ul .
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433. REVISION 1 
ITS BASES: 3.2.3 - LINEAR HEAT GENERATION RATE (LHGR) 

RETENTION OF EXISTING REOUIREMENT (CLB) 

CLB1 The word "optional" in the title of this Specification has been deleted.  
This Specification is currently required for JAFNPP consistent with CTS 
3.5.1.  

PLANT-SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA) 

PAM Changes have been made (additions. deletions. and/or changes to the 
NUREG) to reflect the plant specific nomenclature.  

PA2 Editorial changes have been made for enhanced clarity or to correct a 
grammatical/typographi cal error.  

PA3 Editorial changes have been made with no change in intent.  

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB1 Changes have been made (additions, deletions, and/or changes to the 
NUREG) to reflect the plant specific design analysis.  

DB2 The brackets have been removed from the value of plastic strain and the 
value retained consistent with the ISTS since it reflects the bases for 
the current LHGR limits as documented in UFSAR, Section 3.2.  

DB3 The brackets have been removed and the plant specific References 
included.  

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA) 

None 

DIFFERENCE BASED ON A SUBMITTED. BUT PENDING TRAVELER (TP) 

None 

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X) 

Xl NUREG-1433. Revision 1. Bases references to "NRC Policy Statement" have 
been replaced with 10 CFR 50.36(c)(2)(ii) in accordance with 60 FR 36953 
effective August 18. 1995. 4 
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3.2 POWER DISTRIBUTION LIMITS 

3.2.3 LINEAR HEAT GENERATION RATE (LHGR)

LCO 3.2.3 

APPLICABILITY:

All LHGRs shall be less than or equal to the limits 
specified in the COLR.  

THERMAL POWER a 25% RTP.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Any LHGR not within A.1 Restore LHGR(s) to 2 hours 
limits, within limits.  

B. Required Action and B.1 Reduce THERMAL POWER 4 hours 
associated Completion to < 25X RTP.  
Time not met.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.3.1 Verify all LHGRs are less than or equal to Once within 
the limits specified in the COLR. 12 hours after 

a 25t RTP 

AND 

24 hours 
thereafter

.4

Amendment

LHGR 
3.2.3

3.2-4JAFNPP



LHGR 
B 3.2.3

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.3 LINEAR HEAT GENERATION RATE (LHGR) 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

The LHGR is a measure of the heat generation rate of a fuel 
rod in a fuel assembly at any axial location. Limits on 
LHGR are specified to ensure that fuel design limits are not 
exceeded anywhere in the core during normal operation.  
including abnormal operational transients. Exceeding the 
LHGR limit could potentially result in fuel damage and 
subsequent release of radioactive materials. Fuel design 
limits are specified to ensure that fuel system damage, fuel 
rod failure, or inability to cool the fuel does not occur 
during the anticipated operating conditions identified in 
Reference 1.

The analytical methods and assumptions used in evaluating 
the fuel system design are presented in Reference 2. The 
fuel assembly is designed to ensure (in conjunction with the 
core nuclear and thermal hydraulic design, plant equipment, 
instrumentation, and protection systems) that fuel damage 
will not result in the release of radioactive materials in 
excess of the guidelines of 10 CFR Parts 20, 50. and 100.  
The mechanisms that could cause fuel damage during abnormal 
operational transients and that are considered in fuel 
evaluations are:

a. Rupture of the fuel rod cladding caused by strain from 
the relative expansion of the UA2 pellet: and 

b. Severe overheating of the fuel rod cladding caused by 
inadequate cooling.  

A value of U plastic strain of the fuel cladding has been 
defined as the limit below which fuel damage caused by 
overstraining of the fuel cladding is not expected to occur 
(Ref. 2).  

Fuel design evaluations have been performed and demonstrate 
that the 1Z fuel cladding plastic strain design limit is not 
exceeded during continuous operation with LHGRs up to 

(continued)

Revision 0
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LHGR 
B 3.2.3

BASES 

APPLICABLE the operating limit specified in the COLR. The analysis 
SAFETY ANALYSES also includes allowances for short term transient 

(continued) operation above the operating limit to account for abnormal 
operational transients, plus an allowance for densification 
power spiking.  

The LHGR satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii) 
(Ref. 3).  

LCO The LHGR is a basic assumption in the fuel design analysis.  
The fuel has been designed to operate at rated core power 
with sufficient design margin to the LHGR calculated to 
cause a U fuel cladding plastic strain. The operating 
limit to accomplish this objective is specified in the COLR.  

APPLICABILITY The LHGR limits are derived from fuel design analysis that 
is limiting at high power level conditions. At core thermal 
power levels < 25% RTP. the reactor is operating with a 
substantial margin to the LHGR limits and, therefore, the 
Specification is only required when the reactor is operating 
at a 25% RTP.

ACTIONS A.1

If any LHGR exceeds its required limit, an assumption 
regarding an initial condition of the fuel design analysis 
is not met. Therefore, prompt action should be taken to 
restore the LUGR(s) to within its required limits such that 
the plant is operating within analyzed conditions. The 
2 hour Completion Time is normally sufficient to restore the 
LHGR(s) to within its limits and is acceptable based on the 
low probability of a transient or Design Basis Accident 
occurring simultaneously with the LHGR out of specification.  

If the LHGR cannot be restored to within its required limits 
within the associated Completion Time, the plant must be 
brought to a MODE or other specified condition in which the 

(continued)
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LHGR 
B 3.2.3

BASES 

ACTIONS B.1 (continued) 

LCO does not apply. To achieve this status, THERMAL POWER 
is reduced to < 25% RTP within 4 hours. The allowed 
Completion Time is reasonable, based on operating 
experience, to reduce THERMAL POWER TO < 25% RTP in an 
orderly manner and without challenging plant systems.  

SURVEILLANCE SR 3.2.3.1 
REQUIREMENTS 

The LHGR is required to be initially calculated within 
12 hours after THERMAL POWER is a 25% RTP and then every 
24 hours thereafter. It is compared to the specified limits 
in the COLR to ensure that the reactor is operating within 
the assumptions of the safety analysis. The 24 hour 
Frequency is based on the recognition of the slow changes in 
power distribution during normal operation. The 12 hour 
allowance after THERMAL POWER a 25% RTP is achieved is 
acceptable given the large inherent margin to operating 
limits at lower power levels.  

REFERENCES 1. UFSAR, Section 14.5.  

2. UFSAR, Section 3.2.  

3. 10 CFR 50.36(c)(2)(ii).

Revision 0JAFNPP B 3.2-12
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DISCUSSION OF CHANGES 
ITS- 3.2.4 - AVERAGE POWER RANGE MONITOR (APRM) GAIN AND SETPOINT 

ADMINISTRATIVE CHANGES 

Al In the conversion of the James A. FitzPatrick Nuclear Power Plant 
(JAFNPP) Current Technical Specification (CTS) to the proposed plant 
specific Improved Technical Specifications (ITS) certain wording 
preferences or conventions are adopted which do not result in technical 
changes. Editorial changes, reformatting, and revised numbering are 
adopted to make the ITS consistent with the conventions in NUREG-1433, 
"Standard Technical Specifications. General Electric Plants, BWRI4," 
Revision 1 (i.e., Improved Standard Technical Specifications (ISTS)).  

A2 Notes are added to CTS 4.1.B (ITS SR 3.2.4.1 and SR 3.2.4.2) which 
indicate the proper relationship with respect to when the SRs are 
required. These Notes provide clarification and do not change any 
technical requirement of the Specification. These changes are 
consistent with NUREG-1433, Revision 1. and are administrative.  

A3 CTS 4.1.B requires the determination of MFLPD on a daily basis during 
reactor power operation at greater t 25X RTP. The APRM high flux scram 
settings must be adjusted if necessary as specified in the Core 
Operating Limits Report (COLR). ITS SR 3.2.4.1 will require the 
verification that MFLPD is within limits (consistent with LCO 3.2.4.a).  
ITS SR 3.2.4.2 requires the verification that each required APRM Neutron 
Flux-High (Flow Biased) Allowable Value specified in the COLR is made 

T3 ( applicable (i.e., LCO 3.3.1.1, "Reactor Protection System 
Instrumentation," Function 2.b of Table 3.3.1.1-1 Allowable Value is 

•j reduced by the ratio of FRTP to MFLPD) or that each required APRM gain 
be adjusted as specified in the COLR (i.e., such that the APRM readings 
are a 100X times MFLPD). This change clarifies the option to adjust the 
APRM gains instead of lowering the APRM Neutron Flux (Flow Biased) 
Allowable Value since this adjustment will equally compensate for any 
local flux peaking when any MFLPD is greater than the FRTP. Both 
methods of adjustment have been found to be acceptable by the NRC as 
documented in the NRC Safety Evaluation to License Amendment 49 to the 
JAFNPP Facility Operating License, therefore this change is considered 
administrative. This change is consistent with NUREG-1433, Revision 1.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

M1 CTS 4.1.B requires that MFLPD be determined "daily during reactor power 
operation at a 25X rated thermal power%. ITS SR 3.2.4.1 establishes 
this Frequency as "within 12 hours after k 25X RTP A&C 24 hours 
thereafter'. In addition, CTS 4.1.B for MFLPD also has requirements to 
adjust APRM setpoints if necessary in accordance with the COLR with the
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DISCUSSION OF CHANGES 
ITS: 3.2.4 - AVERAGE POWER RANGE MONITOR (APRM) GAIN AND SETPOINT 

TECHNICAL CHANGES - MORE RESTRICTIVE 

Ml (continued) 

same Frequency as the MFLPD determination. ITS SR 3.2.3.2 establishes a 
specific Frequency of every 12 hours. These changes require the first 
MFLPD determination within 12 hours and the current specifications 
require the same determination be made within 24 hours after RTP M 25ý 
RTP, and the APRM setpoint adjustment is required at a 12 hour Frequency 
and not the 24 hour Frequency presently permitted. This change imposes 
added time restraints on operations consistent with NUREG-1433, Revision 
1, and therefore is more restrictive. This change has no adverse impact 
on safety.  

TECHNICAL CHANGES - LESS RESTRICTIVE (GENERIC) 

None 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

Li CTS 4.1.B includes a daily surveillance requirement to determine MFLPD 
whenever reactor power is > 25% RTP and to make any necessary 
adjustments to APRM high flux scram trip settings. When the 
surveillance is not met CTS 3.0.C must be entered and the plant must be 
in COLD SHUTDOWN within 24 hours since there is no specific LCO or 
action for not meeting CTS 4.1.B. ITS LCO 3.2.4 and ACTIONS A and B 
have been added to the current requirements in CTS 4.1.B. The 
requirements of ITS LCO 3.2.4 are consistent with the requirements in 
CTS 4.1.B (except as modified by A3. M1 and Ri). ACTION A will allow 6 
hours to satisfy the requirements of LCO 3.2.4. If this Required Action 
and associated Completion Time can not be met. ACTION B will require a 
reduction in power to < 25% RTP within 4 hours. Since an explicit time 
has been added to satisfy the LCO and since entry into CTS 3.0.C (or ITS 
LCO 3.0.3) is no longer required this change is considered less 
restrictive, but acceptable due to the low probability of a transient or 
Design Basis Accident during this 6 hour period. The 4 hour Completion 
Time to be < 25% RTP is reasonable, based on operating experience, to 
reduce THERMAL POWER TO < 25% RTP in an orderly manner and without 
challenging plant systems. The requirement to only reduce power to 
< 25% RTP is acceptable since it places the plant outside of the 
Applicability of CTS 4.1.B (ITS LCO 3.2.4). Therefore, this last 
portion of change may be considered administrative. These changes are 
consistent with NUREG-1433. Revision 1.  

JAFNPP Page 2 of 3 Revision D 
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DISCUSSION OF CHANGES 
ITS: 3.2.4 AVERAGE POWER RANGE MONITOR (APRM) GAIN AND SETPOINT 

TECHNICAL CHANGES - RELOCATIONS 

R1 The requirements in CTS 4.1.B concerning the APRM Rod Block Setpoints 
are being relocated to Technical Requirements Manual (TRM). The 
requirements of the APRM Neutron Flux- High (Flow Biased) Reactor 
Protection System Allowable Values will be retained in Technical 
Specifications. The APRM rod blocks are intended to prevent control rod 
withdrawal when plant conditions make such withdrawal imprudent.  
However, there are no safety analyses that depend upon these rod blocks 
to prevent, mitigate or establish initial conditions for design basis 
accidents or transients. The evaluation summarized in NEDO-31466 
determined that the loss of the APRM rod block would be a non
significant risk contributor to core damage frequency and offsite 
releases. The results of this evaluation have been determined to be 
applicable to JAFNPP. Therefore, this function does not satisfy the NRC 
Policy Statement on Technical Specification Screening Criteria for 
inclusion in the Technical Specifications. As such, it is not required 
to be in the ITS to provide adequate protection of the public health and 
safety. At ITS implementation, the relocated requirements will be 
incorporated by reference into the UFSAR. As such, changes to the 
relocated requirements in the TRM will be controlled by provisions of 10 
CFR 50.59.  

4
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.2.4 - AVERAGE POWER RANGE MONITOR (APRM) GAIN AND SETPOINT 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L1 CHANGE 

New York Power Authority has evaluated the proposed Technical Specification 
change identified as "Technical Changes - Less Restrictive" and has determined 
that it does not involve a significant hazards consideration. This 
determination has been performed in accordance with the criteria set forth in 
10 CFR 50.92. The bases for the determination that the proposed change does 
not involve a significant hazards consideration are discussed below.  

1. Does the change involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

An explicit Required Action and associated Completion Time (6 hours) has 
been added to CTS 4.1.B to allow restoration of the APRM Neutron 
Flux-High (Flow Biased) scram Allowable Value (or APRM gain) or to exit 
the Applicability of the Specification instead of requiring entry into 
CTS 3.0.C (ITS LCO 3.0.3). Extending the Completion Times are not 
considered to cause an initiation to any design basis accident.  
Therefore, this change will not significantly increase the probability 
of any accident previously analyzed. The added Completion Time is 
considered acceptable due to the low probability of an event occurring 
during this 6 hour period allowed to restore compliance with the 
requirements. The 4 hour Completion Time to be < 25X RTP is reasonable.  
based on operating experience, to reduce THERMAL POWER TO < 25X RTP in 
an orderly manner and without challenging plant systems. The 
consequences of an event occurring during this extended period will be 
consistent with the consequences of an event occurring during the 
current allowance (during operation within CTS 3.0.C). Therefore, this 
change will not significantly increase the consequences of event 
previously evaluated.  

2. Does the change create the possibility of a new or different kind of 
accident from any accident previously evaluated? 

The possibility of a new or different kind of accident from any accident 
previously evaluated is not created because the proposed change does not 
introduce a new mode of plant operation and does not involve physical 
modi fi cation to the pl ant.  

3. Does this change involve a significant reduction in a margin of safety? 

An explicit Required Action and associated Completion Time (6 hours) has 
been added to CTS 4.1.B to allow restoration of the APRM Neutron 
Flux-High (Flow Biased) scram Allowable Value (or APRM gain) or to exit

Page 1 of 2 Revision AJAFNPP



NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.2.4 - AVERAGE POWER RANGE MONITOR (APRM) GAIN AND SETPOINT 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

3. (continued) 

the Applicability of the Specification instead of requiring entry into 
CTS 3.0.C (ITS LCO 3.0.3). Extending the Completion Times are not 
considered to cause an initiation to any design basis accident.  
Therefore, this change will not significantly increase the probability 
of any accident previously analyzed. The added Completion Time is 
considered acceptable due to the low probability of an event occurring 
during this 6 hour period allowed to restore compliance with the 
requirements. The 4 hour Completion Time to be < 25X RTP is reasonable, 
based on operating experience, to reduce THERMAL POWER TO < 25% RTP in 
an orderly manner and without challenging plant systems. The 
consequences of an event occurring during this extended period will be 
consistent with the consequences of event occurring during the current 
allowance (during operation within CTS 3.0.0. In addition, the 
explicit allowance to restore the compliance with the LCO instead of 
requiring an immediate entry into CTS 3.0.C may avoid a plant transient 
induced by an immediate plant shutdown. Therefore, this change this 
change does not involve a significant reduction in a margin of safety.

It
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3.2 POWER DISTRIBUTION LIMITS 

3.2,4 Average Power Range Monitor (APRM)

LCO 3.2.4 a. MFLPD shall be less th1 

b. Each required APR14 
be made applicable; or

APR1• Gain and Setpoifl 

Pap 

Gain and SetpointO pioa

an or equal to Fraction of RTP; or

specified in the COLR shall

C.

APPLICABILITY: THERMAL POWER Ž 25% RTP.

*PTt•Ue

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Requirements of the A.1 Satisfy the 6 hours 
LCO not met. requirements of the 

LCO.  

B. Required Action and 8.1 Reduce THERMAL POWER 4 hours 
associated Completion to < 25% RTP.  
Time not met.

- * 8
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APRM Gain and Setpoi
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SURVEILLANCE
I

------ -- - -NOTE-- 
Not required to be met if SR 3.2.4.2 is 
satisfied for LCO 3.2.4 ( b or c 
requirements. I

Verify NFLPD is within limits.

i

SR 3.2.4.2
Not required to be met if SR 3.2.4.1 is 
satisfied for LCO 3.2.4 (1 a 
requirements. .

'or gains are adtjusted

FREQUENCY

Once within 
12 hours after 
k 25% RTP 

ANm 

24 hours 
thereafter

12 hours
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS: 3.2.4 - AVERAGE POWER RANGE MONITOR (APRM) GAIN AND SETPOINT 

RETENTION OF EXISTING REOUIREMENT (CLB) 

CLB1 The word "optional" in the title of this Specification has been deleted.  
This Specification is currently required for JAFNPP consistent with CTS 
4.1.B.  

PLANT-SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA)

PAl The only "APRM setpoint" requiring adjustment as specified in the COLR 
is the APRM Neutron Flux-High (Flow Biased). Therefore, references to 
"APRM setpoint" have been replaced with this JAF- specific nomenclature.  
Additionally. the JAFNPP COLR requires the Allowable Value to be 
modified (i.e.. the value that reflects operability of the APRMs). The 
actual trip "setpoint" is not explicitly presented in ITS. As such, the 
appropriate terminology "allowable value" replaces "setpoint." It 
should be noted that with a reduction in the required Allowable Value, 
the actual in-plant trip setting would be required to be correspondingly 
reduced to maintain the appropriate margin.

PA2 Editorial changes have been made for enhanced clarity 
grammatical/typographi cal error.

or to correct a

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB)

None

nTFFFRENCE BASED ON AN APPROVED TRAVELER (TA)

None

flT =rDrMrr
U JLrI r-L.Ihl..lBASED ON A SUBMITTED BUT PENDING TRAVELER (TP)

None

nTFFFDFMrF FAR ANY RFA�AN ATI4FR "THAN ARnvIF (Y•'

None
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A

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.4 Average Power Range Monitor (APR4) 

BASES

BACKGROUND The OPERABILITY of the APRMs and their setpoints is an 
initial condition of all safety analyses that assume ro 

rea.Ths cDtspoie orrqur AP1 gai o 
insertion upon ratrscram.• p P1 ca e 06--sar-e-V 

•~tot Design," 4 a, ;xstlruumentat and Cont 
opera ng uProtection d m Functionsse pw 23p 

main.*tain accpabse margn tot he1 f uecladdingsinegit 

%. • -t. ;_-_ ... yh 
(Rf ). hsLCO tded toreure teAPRM gain o 

Safe Limi (SL)an to be adjusted when APeRat t'ng under conditions of excessive power peaking to 
mintnain acceptable margin to the fuel cladding integrity 

Safety Limit (SL) and the fuel cladding 1% plastic strain 

limit.  

The condition of excessive power peaking is determined by 

the ratio of the actual power peaking to the limiting power 

peaking at RTP. This ratio is equal to the ratio of the 

core limiting MFLPD to the Fraction of RTP (FRTP), where 

FRTP is the measured THERMAL POWER divided by the RTP.  

Excessive power peaking exists when: 

MFLPD 1 ~>' 
FRTP 

indicating that MFLPD is not decreasing proportionately to 

the overall power reduction, or conversely, that power 

peaking is increasing. To maintain margins similar to those 

at RTP conditions, the excessive power peaking is 

compensated by a gain adjustment on the APRMs or adjustment .  

-it-the APR1-l. Either of these adjustments has 

effectively the same result as maintaining MFLPD less than 

,or equal to FRTP and thus maintains RTP margIns for APLHGR? 

The normally selected APR1(IW 1 3 postto he scram 

above the upper bound of the normal power/flow operating 
region that has been considered in the design of the fuel 

rods. Theoflt=ul•E3 flow biased with a slope that 

-pp4 ximate~ s the upper flow control line, such that an 

approximately constant margin is maintained-between the flow 

biased trip level and the upper operating boundary for core 

flows in excess of about 45% of rated core flow. In the 

range of infrequent operations below 45% of rated core flow,

(continued)
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BAESGain and Setpoin 

IMSES XL

BACKGROUND the margin to scr is reduced because of the nonlinear core 

(continued) flow versus drive flow relationship. The normally selected 
enesupported by the analyses presented in 

Reference;,t and 1 that concentrate on events initiated froimRf 

t rat c tons. Design experience has shown that minimum 

14wA(t value i5 deviations occur within expected margins to operating limits 

S (it I40L• .I I CP , at rated conditions for normal power 

distributions. However, at other than rated conditions, 

control rod patterns can be established that signifiCa 

reduce the margin to thermal limits. Therefore, the 

"-- • ]dAPRM may be reduced during operation 

eo F ination of THERMAL POWER and NFLPD indicates an 

tri %;4, (A~11vc excessive power peaking distribution.

A16t(,~t V&(vL. TheAPR neu ron fluxsgn u omor 
losely follow the fuel adding heat flux during power 

transients. The APRM utron flux signal is a measure 

the core thermal p during steady state operation.  

During power trans nts, the APRN signal leads the ual 

core thermal p response because of the fuel t al time 

constant. The ore, on poe r increase transie s, the APRM 

signal provi a conse atively high measur f core 

thermal p . By passing the APRN signal rough an 

electroni filter with a time constant 1 s than, but 

approxi tely equal to, that of the fu thermal time 

const t, an APRM transient response at more closely 

fol s actual fuel cladding heat ux is obtained, wh a 

co ervative margin is maintaine . The delayed resp e of 
e filtered APR14 signal allow he flow-biased AP scram., 

evels to be positioned clos to the upper boun of the 

normal power and flow range without unnecess y causing 

reactor scrams during sho duration neutro- u-spikes.  

These spikes can be cau by insignifica transients such 

as performance of mai team line valve rveillances or 

momentary flow Inc es of only sever rcent.

APPLICABLE The acceptance criteria for the APR14 gain or setpoint 

SAFETY ANALYSES adjustments are that acceptable margins (to APLHG # MCP 

be maintained to the fuel cladding integrity SL an• the fuel 

cladding 1% plastic strain limit.  

Lisafety analyses (Refs. 2 and ') concentrate on the 

-ed power condition for which the minimum expected margin 

to the operating limits (APLHGR e• 0MCP M 

6 . (continued)
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APRK Gain and Setpoint <9G 

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued) .

v

Meeting any one of the following conditions ensures 

acceptable operating margins for events described above:

(continued) 
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LCO 3.2.1, *AVERAGE PLANAR LINEAR HEAT GENERATION RATE 

(APLHGR)," and LCO 3.2.2, "NININUJ CRITICAL POWER RATIO 

(MCPRa. limit the initial margins to these operating limits 

a ra ed conditions so that specified acceptable fuel design 

limits are met during transients initiated from rated 

conditions. At initial power levels less than rated levels, 

the margin degradation of either 
the APLHGR @0 the KCPR of 

during a transient can be greater 
than at the rate 76) 

condition event. This greater margin degradation during the 

transient is primarily offset 
by the larger initial margin 

to limits at the lower than rated power levels. However, 

power distributions can be hypothesized that would result in 

reduced margins to the pre-transient operating limit. When 

combined with the increased severity 
of certain transients 

at other than rated conditions, the SLs could be approached.  

At substantially reduced power levels, highly peaked power 

distributions could be obtained that could reduce thermal 

margins to the minimum levels required for transient events.  

To prevent or mitigate such situations, either the APR1 gain 

is a usted upward b t io ofhe core limiting ?4FLPD 
ois required 

to be reduced by the ratio of FRTP to the core limiting 

NFLPD. Either of these adjustments effectively counters the 

increased severity of some events at other than rated 

conditions by proportionally increasin the APRH 
gain or 

proportionally lowering the (Ep WD APR1 HIR 

d oXt ependent on the increased 9king that may be



Insert ASA 

The reactor thermal hydraulic stability analyses (Ref. 6) indicates that the 

APRM Neutron Flux-High (Flow Biased) Function will suppress power 
oscillations prior to exceeding the fuel safety limit (MCPR). This protection 
is provided at a high statistical confidence level for core wide mode 
oscillations and at a nominal statistical confidence level for regional mode 
oscillations. This protection is adequate since core wide oscillation is the 
dominant mode because the plant is designed with relatively tight fuel inlet 
orificing (Ref. 4).

Insert Page 3.2-16



APR1 Gain and Setpoint.  

BASES :
c. ineasing APR1/gains to c~ause the APRM to read 

(continued) greater than 1 times MFLPD . This condition 
is to account for the reduction in margin to the fuel 
cladding integrity SL and the fuel cladding 1% plastic 
strain limit.  

*MFLPD is the ratio of the limiting LHGR to the LHGR limit 

for the specific bundle type. As power is reduced, if the 

design power distribution is maintained, MFLPD is reduced in 

proportion to the reduction in power. However, if power 

peaking increases above the design value, the MFLPD is not 

reduced in proportion to the reduction in power. Under 

N LJ-4 ,k Ithese conditions, the APR1 gain is adjusted upward or U20" ~. . ... R~gi~a reducecd accord 1 ng Iy.  

r4JUe VaIur When the reactor is operating with peaking less than the 

design value, it is not necessary to modify the APRM d]m -•

I g50....0o =-. Adjusting APR14 gain or <Ieogths;• 

,,equivalent to .FLPD less than or equal to FRTP, as stated in 

For compliance with LCO Itm b (AP or 

Item c (APR1 gain adjustment), only APRPs required to be 

OPERABLE per LCO 3.3.1.1, ...  
are required to be adjusted. In addition, 

eac APN mY be allowed to have its gain or 
_1adjustedfindependently of other APR14 that are having nheirW'v • ~gain or 11LOND SI. \••,••, 

APPLICABILITY The NFLPD limit, APR gain adjustment and APR4 It(i~uumb 

-:'- -E 0 0;; s a p~rovided to ensure that 
hthe fuel cladding integrity SLand the fuel cladding 

1% plastic strain limit are not violated during design basis 

transients. As discussed in the Bases for LCO 3.2.1 and 

LCO 3.2.2, sufficient margin to these limits exists below 

25S% RTP and, therefore, these requirements are only 

necessary when the reactor is operating at > 25% RTP.  

ACIONSSAI• 

If the APR1 gain oy o not within limits while 

the NFLPD has exceed S ,, the margin to the fuel cladding 

integrity SL and the fuel cladding 1% plastic strain limit 

(continued) 

BWR/4 STS B 3.2-17 Rev 1, 04/07/95 

.÷



,7

APRM Gain and Setpotn A N

BASES

AL. (continued) 

may be reduced. Therefore, prompt action should be taken to 
restore the MFLPD to within its required limit or make 
acceptable APR14 adjustments such that the plant is operating 
within the assumed margin of the safety analyses.

The 6 hour Completion Time is normally sufficient to restore 
either the MFLPD to within limits or the APR4 gain or 

-r•_• • to within limits and is acceptable based on the 
low probability of a transient or Design Basis Accident 
occurring simultaneously with the LCO not met.  

If MFLPD canmot be restored to within its required limits 
within the associated Completion Time, the plant must be 
brought to a MODE or. other specified condition in which the 
LCO does not apply. To achieve this status, THERMAL POWER 
is reduced to < 25% RTP within 4 hours. The allowed 
Completion Time is reasonable, based on operating 
experience, to reduce THERMAL POWER to < 25% RTP in an 
orderly manner and without challenging plant systems.

•32"
SURVEILLANCE 
REQUIREMENTS

BWR/4 STS

1SR 3.2.4.1 and SR 3.2.4.2 

Th PD is required to be calculated and compared to 
RTP or APRM gain orf-AME 9M• to ensure that the reactor 
i s operating within the assumptions of the safety analysis.  
T These SRs are only required to determine the MFLPD and GJCkti 
assuming MFLPD is greater than FRTP, the appropriateigaln or 
dn524 t, and is not intended to be a CHANNEL FUNCTIONAL 

TEST for the APRM gain or ____rmr'w -_ -_-_ -I _ 

ircuitt ._ The 24 hour Frequency of SR 3.2.4.1 is chosen 
to co nc •de with the determination of other thermal limits 
"specifically those for the APLHGR (LCO 3.2.R)4•. T4W-u 

J Frequency is based on .. ..... x•. ' 
recognition of the slowness of changes in power distribution 
during normal operation. The 12 hour allowance after 
THERMAL POWER k 25% RTP is achieved is acceptable given the 
"large inherent margin to operating limits at low power 
levels.els. ý '

B 3.2-18 Rev 1, 04/07/
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BASES --

SURVEILLAN 
REQUIREIEN

ICE SR 3,2.4.1 and SR 3.2.4.2 (continued)., 

ITS -t 

The 12 hour Frequency of SR 3.2.4,,.2 requires a more frequent 
catf FLPD is less than or equal to 

(Fl??. When NFLPD i s greater thanI more 

rapid changes in power distribution are typically expected.

REFERENCES

SAR, Section 

3'. -'FSAR, Sctiopv

Rev 1, 04/07/95
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS BASES: 3.2.4 - AVERAGE POWER RANGE MONITOR (APRM) GAIN AND SETPOINT 

RETENTION OF EXISTING REQUIREMENT (CLB) 

CLB1 The word "optional" in the title of this Specification has been deleted.  
This Specification is currently required for JAFNPP consistent with CTS 
4.1.B.  

PLANT-SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA) 

PAl Changes have been made for enhanced clarity or to correct a 
grammatical/typographical error.  

PA2 The only "APRM setpoint" requiring adjustment as specified in the COLR 
is the APRM Neutron Flux-High (Flow Biased). Therefore, references to 

N I "APRM setpoint" have been replaced with this JAF-.specific nomenclature.  
Additionally, the JAFNPP COLR requires the Allowable Value to be 
modified (i.e., the value that reflects operability of the APRMs). The 
actual trip "setpoint" is not explicitly presented in ITS. As such, the 
appropriate terminology "allowable value" replaces "setpoint." It 
should be noted that with a reduction in the required Allowable Value, 
the actual in-plant trip setting would be required to be correspondingly 
reduced to maintain the appropriate margin.  

PA3 Changes have been made (additions, deletions, and/or changes to the 
NUREG) to reflect the plant specific nomenclature.  

PA4 Change made to be consistent with change made to the Specification.  

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB1 ITS 3.2.4 has been revised to reflect the specific JAFNPP reference 
requirements. JAFNPP was designed and under construction prior to the 
promulgation of Appendix A to 10 CFR 50 - General Design Criteria for 
Nuclear Power Plants. The JAFNPP Construction Permit was issued on May 
20, 1970. The proposed General Design Criteria (GDC) were published in 
the Federal Register on July 11, 1967 (32 FR 10213) and became effective 
on February 20, 1971 (36 FR 3256). UFSAR Section 16.6. Conformance to 
AEC Design Criteria. describes the JAFNPP current licensing basis with 
regard to the GDC. ISTS statements concerning the GDC are modified in 
the ITS to reference UFSAR Section 16.6.

Revision DPage 1 of 2I JAFNPP



JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS BASES: 3.2.4 - AVERAGE POWER RANGE MONITOR (APRM) GAIN AND SETPOINT 

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB2 ITS 3.2.4 Bases has been revised to reflect the specific design of 
JAFNPP. Since the APRM signals are no longer filtered to simulate 
thermal flux as a result of the implementation of the Stability 

-Modification Solution (Option I-D) at JAFNPP, portions of the Bases have 
been deleted. A summary of the stability analysis has been included 
where appropriate. References have been included, as required.  

DB3 Changes have been made (additions. deletions, and/or changes to the 
NUREG) to reflect the plant specific references.  

DB4 Reference to LHGR has been included since APRM gain or flow biased 
adjustment helps to ensure similar margins to this limit as well.  

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA) 

None 

DIFFERENCE BASED ON A SUBMITTED. BUT PENDING TRAVELER (TP) 

None 

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X) 

X1 NUREG-1433, Revision 1. Bases references to "NRC Policy Statement" have 
been replaced with 10 CFR 50.36(c)(2)(ii) in accordance with 60 FR 36953 
effective August 18, 1995.

Page 2 of 2 Revision DIJAFNPP
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APRM Gain and Setpoint 
3.2.4 

3.2 POWER DISTRIBUTION LIMITS 

3.2.4 Average Power Range Monitor (APRM) Gain and Setpoint

LCO 3.2.4

I 
I I

APPLICABILITY:

a. MFLPD shall be less than or equal to Fraction of RTP 
(FRTP); or 

b. Each required APRM Neutron Flux-High (Flow Biased) 
Allowable Value specified in the COLR shall be made 
applicable: or 

c. Each required APRM gain shall be adjusted as specified 
in the COLR.

THERMAL POWER l 25% RTP.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Requirements of the A.1 Satisfy the 6 hours 
LCO not met. requirements of the 

LCO.  

B. Required Action and B.1 Reduce THERMAL POWER 4 hours 
associated Completion to < 25X RTP.  
Time not met.

Amendment (Rev. D)I JAFNPP 3.2-5



APRM Gain and Setpoint 
3.2.4

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.4.1 ------------------- NOTE ------------------
Not required to be met if SR 3.2.4.2 is 
satisfied for LCO 3.2.4.b or LCO 3.2.4.c 
requirements.  
-------.------------------ ----------

Verify MFLPD is within limits. Once within 
12 hours after 
a 25X RTP 

AND 

24 hours 
thereafter 

SR 3.2.4.2 ------------------- NOTE ------------------
Not required to be met if SR 3.2.4.1 is 
satisfied for LCO 3.2.4.a requirements.  
............................-------------

Verify required APRM Neutron Flux- High 12 hours 
(Flow Biased) Allowable Value or ARPM gains 
are adjusted for the calculated MFLPD.

Amendment (Rev. D)IJAFNPP
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APRM Gain and Setpoint 
B 3.2.4 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.4 Average Power Range Monitor (APRM) Gain and Setpoint 

BASES

BACKGROUND The OPERABILITY of the APRMs and their setpoints is an 
initial condition of all safety analyses that assume rod 
insertion upon reactor scram. Applicable design criteria is 
discussed in UFSAR, Section 16.6 (Ref. 1). This LCO is 
provided to require the APR14 gain or APRM Neutron Flux-High 
(Flow Biased) Function Allowable Value (LCO 3.3.1.1.  
"Reactor Protection System (RPS) Instrumentation". Function 
2.b) to be adjusted when operating under conditions of 
excessive power peaking to maintain acceptable margin to the 
fuel cladding integrity Safety Limit (SL) and the fuel 
cladding 1% plastic strain limit.  

The condition of excessive power peaking is determined by 
the ratio of the actual power peaking to the limiting power 
peaking at RTP. This ratio is equal to the ratio of the 
core limiting MFLPD to the Fraction of RTP (FRTP). where 
FRTP is the measured THERMAL POWER divided by the RTP.  
Excessive power peaking exists when: 

MFLPD > 1.  
FRTP 

indicating that MFLPD is not decreasing proportionately to 
the overall power reduction, or conversely, that power 
peaking is increasing. To maintain margins similar to those 
at RTP conditions. the excessive power peaking is 
compensated by a gain adjustment on the APRMs or adjustment 
of the APRM Neutron Flux- High (Flow Biased) Function 
Allowable Value. Either of these adjustments has 
effectively the same result as maintaining MFLPD less than 
or equal to FRTP and thus maintains RTP margins for APLHGR.  
MCPR. and LHGR.  

The normally selected APRM Neutron Flux-High (Flow-Biased) 
Function Allowable Value positions the scram above the upper 
bound of the normal power/flow operating region that has 
been considered in the design of the fuel rods. The 
Allowable Value is flow biased with a slope that 
approximates the upper flow control line, such that an 
approximately constant margin is maintained between the flow 
biased trip level and the upper operating boundary for core 

(continued)

JAFNPP 
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APRM Gain and Setpoint 
B 3.2.4

BASES --

BACKGROUND 
(continued)

flows in excess of about 45X of rated core flow. In the 
range of infrequent operations below 45% of rated core flow.  
the margin to scram is reduced because of the nonlinear core 
flow versus drive flow relationship. The normally selected 
APRM Allowable Value is supported by the analyses presented 
in References 2 and 3 that concentrate on events initiated 
from rated conditions. Design experience has shown that 
minimum deviations occur within expected margins to 
operating limits (APLHGR. MCPR, and LHGR), at rated 
conditions for normal power distributions. However, at 
other than rated conditions, control rod patterns can be 
established that significantly reduce the margin to thermal 
limits. Therefore, the APRM Neutron Flux-High (Flow 
Biased) Function Allowable Value may be reduced during 
operation when the combination of THERMAL POWER and MFLPD 
indicates an excessive power peaking distribution. In 
addition, the APRM Neutron Flux- High (Flow Biased) Function 
provides protection from reactor thermal hydraulic 
instability consistent with Boiling Water Reactors Owners' 
Group Long-Term Solution, Option I-D (Refs. 4, 5 and 6).

APPLICABLE 
SAFETY ANALYSES

The acceptance criteria for the APRM gain or setpoint 
adjustments are that acceptable margins (to APLHGR, MCPR, 
and LHGR) be maintained to the fuel cladding integrity SL 
and the fuel cladding 1X plastic strain limit.

The safety analyses (Refs. 2 and 3) concentrate on the rated 
power condition for which the minimum expected margin to the 
operating limits (APUGR. MCPR, and LHGR) occurs.  
LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
(APLHGR)." and LCO 3.2.2. "MINIMUM CRITICAL POWER RATIO 
(MCPR)". and LCO 3.2.3, "Linear Heat Generation Rate 
(LHGR)". limit the initial margins to these operating limits 
at rated conditions so that specified acceptable fuel design 
limits are met during transients initiated from rated 
conditions. At initial power levels less than rated levels, 
the margin degradation of either the APLHGR. the MCPR, or 
the LHGR during a transient can be greater than at the rated 
condition event. This greater margin degradation during the 
transient is primarily offset by the larger initial margin 
to limits at the lower than rated power levels. However.  
power distributions can be hypothesized that would result in 
reduced margins to the pre-transient operating limit. When 
combined with the increased severity of certain transients 

(continued)
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APRM Gain and Setpoint 
B 3.2.4

BASES -

APPLICABLE 
SAFETY ANALYSES 

(continued)

LCO

at other than rated conditions, the SLs could be approached.  
At substantially reduced power levels, highly peaked power 
distributions could be obtained that could reduce thermal 
margins to the minimum levels required for transient events.  
To prevent or mitigate such situations, either the APR1 gain 
is adjusted upward by the ratio of the core limiting MFLPD 
to the FRTP. or the APRM Neutron Flux-High (Flow Biased) 
Function Allowable Value is required to be reduced by the 
ratio of FRTP to the core limiting MFLPD. Either of these 

.adjustments effectively counters the increased severity of 
some events at other than rated conditions by proportionally 
increasing the APRM gain or proportionally lowering the 
APRM Neutron Flux-High (Flow Biased) Function Allowable 
Value, dependent on the increased peaking that may be 
encountered.  

The reactor thermal hydraulic stability analyses (Ref. 6) 
indicates that the APRM Neutron Flux- High (Flow Biased) 
Function will suppress power oscillations prior to exceeding 
the fuel safety limit (MCPR). This protection is provided 
at a high statistical confidence level for core wide mode 
oscillations and at a nominal statistical confidence level 
for regional mode oscillations. This protection is adequate 
since core wide oscillation is the dominant mode because the 
plant is designed with relatively tight fuel inlet orificing 
(Ref. 4).  

The APRM gain and setpoints satisfy Criteria 2 and 3 of 
10 CFR 50.36(c)(2)(ii) (Ref. 7).

Meeting any one of the following conditions ensures 
acceptable operating margins for events described above:

a. Limiting excess power peaking: 

b. Reducing the APRM Neutron Flux-High (Flow Biased) 
Function Allowable Value by multiplying the APRM 
Neutron Flux-High (Flow Biased) Function Allowable 
Value by the ratio of FRTP and the core limiting value 
of MFLPD; or 

(continued)
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APRM Gain and

LCO 
(continued)

APPLICABILITY

c. Increasing APRM gains to cause the APRM to read 
greater than 100% times MFLPD. This condition is to 
account for the reduction in margin to the fuel 
cladding integrity SL and the fuel cladding 1% plastic 
strain limit.  

MFLPD is the ratio of the limiting LHGR to the LHGR limit 
for the specific bundle type. As power is reduced, if the 
design power distribution is maintained, MFLPD is reduced in 
proportion to the reduction in power. However, if power 
peaking increases above the design value, the MFLPD is not 
reduced in proportion to the reduction in power. Under 
these conditions, the APRM gain is adjusted upward or the 
APRM Neutron Flux-High (Flow Biased) Function Allowable 
Value is reduced accordingly. When the reactor is operating 
with peaking less than the design value, it is not necessary 
to modify the APRM Neutron Flux-High (Flow Biased) Function 
Allowable Value. Adjusting APRM gain or modifying the 
Neutron Flux-High (Flow Biased) Function Allowable Value is 
equivalent to maintaining MFLPD less than or equal to FRTP, 
as stated in the LCO.  

For compliance with LCO Item b (APRM Neutron Flux-High 
(Flow Biased) Function Allowable Value modification) or 
Item c (APRM gain adjustment), only APRMs required to be 
OPERABLE per LCO 3.3.1.1. Function 2.b are required to be 
modified or adjusted. In addition, each APRM may be allowed 
to have its gain or Allowable Value adjusted or modified 
independently of other APR14s that are having their gain or 
Allowable Value adjusted.

The MFLPD limit, APRM gain adjustment, and APRM Neutron 
Flux-High (Flow Biased) Function Allowable Value 
modification is provided to ensure that the fuel cladding 
integrity SL and the fuel cladding 1X plastic strain limit 
are not violated during design basis transients. As 
discussed in the Bases for LCO 3.2.1 and LCO 3.2.2.  
sufficient margin to these limits exists below 25% RTP and.  
therefore, these requirements are only necessary when the 
reactor is operating at a 25% RTP.

(continued) 
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APRM Gain and Setpoint 
B 3.2.4 

BASES (continued) 

ACTIONS A.1 

If the APRM gain or Neutron Flux-High (Flow Biased) 
Function Allowable Value is not within limits while the 
MFLPD has exceeded FRTP. the margin to the fuel cladding 
integrity SL and the fuel cladding 1% plastic strain limit 
may be reduced. Therefore, prompt action should be taken to 
restore the MFLPD to within its required limit or make 
acceptable APRM adjustments such that the plant is operating 
within the assumed margin of the safety analyses.  

The 6 hour Completion Time is normally sufficient to restore 
either the MFLPD to within limits or the APRM gain or 
Neutron Flux-High (Flow Biased) Function Allowable Value to 
within limits and is acceptable based on the low probability 
of a transient or Design Basis Accident occurring 
simultaneously with the LCO not met.  

B.1 

If MFLPD, APRM gain, or Neutron Flux-High (Flow Biased) 
Function Allowable Value cannot be restored to within its 
required limits within the associated Completion Time, the 
plant must be brought to a MODE or other specified condition 
in which the LCO does not apply. To achieve this status.  
THERMAL POWER is reduced to < 25% RTP within 4 hours. The 
allowed Completion Time is reasonable, based on operating 
experience, to reduce THERMAL POWER to < 25% RTP in an 
orderly manner and without challenging plant systems.  

SURVEILLANCE SR 3.2.4.1 and SR 3.2.4.2 
REQUIREMENTS 

The MFLPD is required to be calcul ated and compared to 
FRTP or APRM gain or Neutron Flux-High (Flow Biased) 
Function Allowable Value to ensure that the reactor is 
operating within the assumptions of the safety analysis.  
These SRs are only required to determine the MFLPD and.  
assuming MFLPD is greater than FRTP. the a ppropriate gain or 
Neutron Flux-High (Flow Biased) Function Allowable Value, 
and is not intended to be a CHANNEL FUNCTIONAL TEST for the 
APRM gain or Neutron Flux-High (Flow Biased) Function 

(continued)
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APRM Gain and Setpoint 
B 3.2.4

BASES ________

SURVEILLANCE 
REQUIREMENTS

SR 3.2.4.1 and SR 3.2.4.2 (continued) 

circuitry. SR 3.2.4.1 and SR 3.2.4.2 have been modified by 
Notes which clarify that the respective SR does not have to 
be met if the alternate requirement demonstrated by the 
other SR is satisfied. The 24 hour Frequency of SR 3.2.4.1 
is chosen to coincide with the determination of other 
thermal limits, specifically those for the 
APLHGR (LCO 3.2.1) and LHGR (LCO 3.2.3). The 24 hour 
Frequency is based on the recognition of the slowness of 
changes in power distribution during normal operation. The 
12 hour allowance after THERMAL POWER a 25% RTP is achieved 
is acceptable given the large inherent margin to operating 
limits at low power levels.  

The 12 hour Frequency of SR 3.2.4.2 requires a more frequent 
verification than if MFLPD is less than or equal to FRTP.  
When MFLPD is greater than FRTP. more rapid changes in power 
distribution are typically expected.

REFERENCES 1. UFSAR, Section 16.6.

2. UFSAR, Section 14.5.  

3. NEDE-24011-PA-13, General Electric Standard 
Application for Reactor Fuel, August 1996.  

4. NEDO-319606A. BWR Owners' Group Long Term Stability 
Solutions Licensing Methodology, June 1991.  

5. NEDO-31960-A, Supplement 1, BWR Owners' Group Long
Term Stability Solutions Licensing Methodology, 
March 1992.  

6. GENE-637-044-0295, Application Of The "Regional 
Exclusion With Flow-Biased APRM Neutron Flux Scram" 
Stability Solution (Option I-D) To The James A.  
FitzPatrick Nuclear Power Plant, February 1995.  

7. 10 CFR 50.36(c)(2)(ii).
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