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where P is the fraction of rated power 2300 Hwt) at which the core 

is operating. FQ(Z) is the measured FQ(Z) ( the measurement 
N =QE=I 

uncertainty factor F = 1.05 and the engineering factor F = 1.03. F 

F nHIul.#ipabn is the measured F iny 1.04 measurement uncertainty factor.  
K(Z) is the normalized F (Z) as a function of core height specified in 

the CORE OPERATING LIMITS REPORT (COLR). FRTP is the F limit at RATED 
RTP THERMAL POWER (RTP), F is the F limit at RATED THERMAL 

MH AH 
POWER, PF is the Power Factor Multiplier for F RTP. F R F RT 6H MH Q ' H 
and PFAH are specified in the COLR.  

3.10.2.1.1 Following initial loading, or upon achieving equilibrium 

conditions after exceeding by 10% or more of rated power, the 

power FQ(Z) was last determined, and at least once per effective 

full power month, power distribution maps using the movable 

detector system, shall be made to confirm that the hot channel 

factor limits of Specification 3.10.2.1 are satisfied and to 

establish the target axial flux difference as a function of power 

level (called the target flux difference).* 

If either measured hot channel factor exceeds the specified limit, 

the reactor power shall be reduced so as not to exceed a fraction 

equal to the ratio of the FQ(Z) or FAH limit to the measured 

value, whichever is less, and the high neutron flux trip setpoint 

shall be reduced by the same ratio.  

If subsequent incore mapping cannot, within a 24-hour period, 

demonstrate that the hot channel factors are met, the overpower AT 

and overtemperature AT trip setpoints shall be similarly reduced.  

* During power escalation at the beginning of each cycle, the design target 
may be used until a power level for extended operation has been achieved.  
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3.10.2.2 FQ(Z) shall be determined to be within the limit given in 3.10.2.1 by 

satisfying the following relationship for the middle axial 80% of the 

core at the time of the target flux determinatlon: 

F (Z) < (F RTP/P) x (K(Z)/V(Z)] for P > 0.5 
Q - Q 

F (Z) <§ (F /0.5) x [K(Z)/V(Z)I for P < 0.5 

where V(Z) is specified in the COLR.  

3 .10-3a Amendment No.



0 0.  

3.10.2.2.1 If the relationship specified in 3.10.2.2 cannot be satisfied, one 

of the following actions shall be taken: 

a) Place the core in an equilibrium condition where che limit in 

3.10.2.2 is satistied and re-establish the target axial flux 

difference 

b) Reduce the reactor power by the maximum percent calculated 

with the following expression for the middle axial 80% of the 

core: 

F (Z) x V(Z) 
max. over Z of F Q ] x 100% 

RTP-1]x10 
(F /P) x K(Z) 
Q 

c) Comply with the requirements of Specification 3.10.2.2.2.  

3.10.2.2.2 The Allowable Power Level above which initiation of Lhe Axial 

Power Distribution Monitoring System (APDMS) is required is given 

by the relation: 

R TP 
F x K(Z) 

APL = minimum over Z of x 100% 
F (Z) x V(Z) 

where FQ(Z) is the measured , Z), il ' he engineering 
E 

factor F = 1.03 and the measurement uncertainty factor 
N 
F = 1.05 at the time of target flux determination from a power 

a 

distribution map using the movable incore detectors. The V(Z) 

axial variation function and K(Z) functions are specified in the 

COLR.  

The above limit is not applicable in the following core plane 

regions.  

1) Lower core region 0% to 10% inclusive.  

2) Upper core region 90% to 100% inclusive.  
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Specific numerical values for the number o twice burned non-blanketed 

assemblies allowed in the core and on the bounding bank D control rod 

reactivity worth are provided in Reference (2YJf Technical Specification 
6.9.3.3.b (NRC-approved power distribution control methodology) which 

details the most recent application(s) of the power distribution control 

methodology to H. B. Robinson.  

For transient events, the core is protected from exceeding 21.1 kw/ft 

locally, and from going below the DNBR safety limit by automatic 

protection on power, flux difference, pressure and temperature.  

Measurements of the hot channel factors are required as part of startup 

physics tests and whenever abnormal power distribution conditions 

require a reduction of core power to a level based on measured hot 

channel factors.  

N 
In the specified limit of F there is a 5 percent allowance for 

uncertainties(5) which means that normal operation of the core within 

the defined conditions and procedures is expected to result in a 

measured F 5 percent less than the limit, for example, at rated power 

even on a worst case basis. When a measurement is taken, experimental 

error must be allowed for, and 5 percent is the appropriate allowance 

for a full core representative map taken with the movable incore 

detector flux mapping system.  

In the specified limit of FH , there is an 8 percent allowance for 

design prediction uncertainties, which means that normal operation of 
N the core is expected to result in F at least 8 percent less than the MI 

limit at rated power. The uncertainty to be associated with a 

measurement of F by the movable incore system, on the other hand, is 4 

percent, which means that the normal operation of the core shall result 
N 

in a measured F at least 4 percent less than the value at rated All 
power. The logic behind the larger design uncertainty in the case is 

that (a) abnormal perturbation in the radial power shape (e.g., rod 
N 

misalignment) affects F in most cases without necessarily 
A3e 
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e0 e 
6.9.3.3.c The core operating limits shall be determined so that all 

applicable limits (e.g., fuel thermal-mechanical limits, core 

thermal-hydraulic limits, nuclear limits such as shutdown 

margin, and transient and accident analysis limits) of the 

safety analysis are met.  

6.9.3.3.d The CORE OPERATING LIMITS REPORT, including any mid-cycle 

revisions or supplements thereto, shall be provided upon 

issuance, for each reload cycle, to the Document Control Desk 

with copies to the Regional Administrator and Resident 

Inspector.  

INSERT: 

q) ANF-88-133(P)(A), "Qualification of Advanced Nuclear Fuels' PWR 

Design Methodology for Rod Burnups of 62 Gwd/MTU," Advanced 

Nuclear Fuels Corporation, Richland, WA 99352, latest revisions 

and supplements.  

(Methodology for Specifications 3.10.2.1, 3.10.2.2, 3.10.2.2.1, 

3.10.2.2.2 - Heat Flux Hot Channel Factor, 3.10.2.1 - Nuclear 

Enthalpy Rise Hot Channel Factor) 
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where P is the fraction of rated power (2300 Mwt) at which the 
N core is operating. F0 (Z) is the measured F0 (Z) multiplied by 

N 
the measurement uncertainty factor F U= 1.05 and the engineering 

E N factor FE = 1.03. FAH is the measured FAH multiplied by a 1.04 

measurement uncertainty factor. K(Z) is the normalized FO(Z) as 

a function of core height specified in the CORE OPERATING LIMITS 

RTP REPORT (COLR). F0  is the F0 limit at RATED THERMAL POWER 

RTP 
(RTP), FAdH is the FdH limit at RATED THERMAL POWER, PFAH is 

RTP RTP RTP 
the Power Factor Multiplier for FA H F0  , FHP , and PFAH 

are specified in the COLR.  

3.10.2.1.1 Following initial loading, or upon achieving equilibrium 
conditions after exceeding by 10% or more of rated power, 
the power F0 (Z) was last determined, and at least once per 
effective full power month, power distribution maps using 
the movable detector system, shall be made to confirm that 
the hot channel factor limits of Specification 3.10.2.1 are 
satisfied and to establish the target axial flux difference 
as a function of power level (called the target flux 
difference).* 

If either measured hot channel factor exceeds the specified 
limit, the reactor power shall be reduced so as not to 
exceed a fraction equal to the ratio of the F0 (Z) or FAH 
limit to the measured value, whichever is less, and the high 
neutron flux trip setpoint shall be reduced by the same 
ratio.  

If subsequent incore mapping cannot, within a 24-hour 
period, demonstrate that the hot channel factors are met, 
the overpower AT and overtemperature AT trip setpoints 
shall be similarly reduced.  

During power escalation at the beginning of each cycle, the design 
target may be used until a power level for extended operation has been 
achieved.  
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3.10.2.2 FQ(Z) shalle determined to be within the Omit given in 
3.10.2.1 by satisfying the following relationship for the middle 
axial 80% of the core at the time of the target flux 
determination: 

RTP 
F,(Z) 5 (Fa /P) x [K(Z)/V(Z)] for P > 0.5 

RTP 
F0 (Z) < (F0  /0.5) x [K(Z)/V(Z)] for P : 0.5 

where V(Z) is specified in the COLR.  
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3.10.2;2.1 If the relationship specified in 3.10.P2 cannot be 
satisfied, one of the following actions shall be taken: 

a) Place the core in an equilibrium condition where the 
limit in 3.10.2.2 is satisfied and re-establish the 
target axial flux difference 

b) Reduce the reactor power by the maximum percent 
calculated with the following expression for the 
middle axial 80% of the core: 

max. over Z of F0 (Z) x V(Z) 1 x 100% 
Fg TP/P) x K(Z) 

c) Comply with the requirements of Specification 
3.10.2.2.2.  

3.10.2.2.2 The Allowable Power Level above which initiation of the 
Axial Power Distribution Monitoring System (APDMS) is 
required is given by the relation: 

RTP 

APL = minimum over Z of Q x 100% 
F0 (Z) x V(Z) 

N where F0 (Z) is the measured F0 (Z), multiplied by the 

E engineering factor FG = 1.03 and the measurement 

N uncertainty factor F = 1.05 at the time of target flux 

determination from a power distribution map using the 
movable incore detectors. The V(Z) axial variation function 
and K(Z) functions are specified in the COLR.  

The above limit is not applicable in the following core 
plane regions.  

1) Lower core region 0% to 10% inclusive.  
2) Upper core region 90% to 100% inclusive.  
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Specific numerical values for the number of twice burned non-blanketed 
assemblies allowed in the core and on the bounding bank D control rod 
reactivity worth are provided in Reference p) of Technical Specification 
6.9.3.3.b (NRC-approved power distribution control methodology) which details 
the most recent application(s) of the power distribution control methodology 
to H. B. Robinson.  

For transient events, the core is protected from exceeding 21.1 kw/ft locally, 
and from going below the DNBR safety limit by automatic protection on power, 
flux difference, pressure and temperature.  

Measurements of the hot channel factors are required as part of startup 
physics tests and whenever abnormal power distribution conditions require a 
reduction of core power to a level based on measured hot channel factors.  

N 
In the specified limit of FN there is a 5 percent allowance for 

uncertainties(5 ) which means that normal operation of the core within the 

N 
defined conditions and procedures is expected to result in a measured FN 

5 percent less than the limit, for example, at rated power even on a worst 

case basis. When a measurement is taken, experimental error must be allowed 

for, and 5 percent is the appropriate allowance for a full core representative 

map taken with the movable incore detector flux mapping system.  

N 
In the specified limit of F , there is an 8 percent allowance for 

design prediction uncertainties, which means that normal operation of 

N 
the core is expected to result in FAN at least 8 percent less than 

the limit at rated power. The uncertainty to be associated with a 
N 

measurement of F by the movable incore system, on the other hand, 

is 4 percent, which means that the normal operation of the core shall 

N 
result in a measured FAH at least 4 percent less than the value at 

rated power. The logic behind the larger design uncertainty in the case 

is that (a) abnormal perturbation in the radial power shape (e.g., rod 

N 
misalignment) affects F N in most cases without necessarily 
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q) ANF-88-133 (P)(A), "Qualification of AdvancetNuclear Fuels' PWR 
Design Methodology for Rod Burnups of 62 Gwd/MTU," Advanced 
Nuclear Fuels Corporation, Richland WA 99352, latest revisions 
and supplements.  

(Methodology for Specifications 3.10.2.1, 3.10.2.2, 3.10.2.2.1, 
3.10.2.2.2 - Heat Flux Hot Channel Factor, 3.10.2.1 - Nuclear 
Enthalpy Rise Hot Channel Factor).  

6.9.3.3.c The core operating limits shall be determined so that all 
applicable limits (e.g., fuel thermal-mechanical limits, core 
thermal-hydraulic limits, nuclear limits such as shutdown margin, 
and transient and accident analysis limits) of the safety analysis 
are met.  

6.9.3.3.d The CORE OPERATING LIMITS REPORT, including any mid-cycle 
revisions or supplements thereto, shall be provided upon issuance, 
for each reload cycle, to the Document Control Desk with copies to 
the Regional Administrator and Resident Inspector.  
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