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INTRODUCTION AND SUMMARY 

This report provides Cycle 10 values for the following Technical Specifications: 

1. AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) 
limits, 

2. MINIMUM CRITICAL POWER RATIO (MCPR) limits, 

3. LINEAR HEAT GENERATION RATE (LHGR) limits, 

4. FRACTION OF CORE BOWLING BOUNDARY (FCBB), 

5. REACTOR PROTECTION SYSTEM (RPS) APRM Flow Biased Simulated 
Thermal Power - High Allowable Values, 

6. REACTOR PROTECTION SYSTEM (RPS) APRM Flow Biased Simulated 
Thermal Power time constant.  

7. PERIOD BASED DETECTION SYSTEM (PBDS) region boundaries.  

Technical Specification section 5.6.5 requires these values be determined using 
NRC-approved methodology and are established such that all applicable limits of 
the plant safety analysis are met.  

This report also provides Cycle 10 values for the following Technical 
Requirements: 

1. REACTOR PROTECTION SYSTEM (RPS) APRM Flow Biased Neutron 
Flux Power - High Allowable Values and Nominal Trip Setpoints', 

2. CONTROL ROD BLOCK INSTRUMENTATION APRM Flow Biased 
Simulated Thermal Power High limits.  

In some cases limits in the COLR differ from the' limits in the core monitoring 
system. This is sometimes due to limitations in the core monitoring system to 
model the actual limits, in which case the core monitoring limits may be more 
conservative than the COLR limit. In other cases the limits in the COLR are 
presented in less detail than in the core monitoring system. When these situations 
exist the core monitoring limits will be explained or be referenced by the COLR 
and will be made available to Operations.  

MCPRp for one pressure regulator out of service is shown in Figure Al of 
Appendix A. LHGRp and MAPLHGRp for one pressure regulator out of service 
are shown Figure A2 of Appendix A.  

The reload analyses were performed in accordance with GESTAR II and its 
applicability to Cycle 10 was confirmed by Reference 3.  

'Note that for Figures 22 to 29, the Nominal Setpoints should be used for indicating the entry into a 
particular stability region as allowed and appropriate actions be taken prior to the entry
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CONTROL RODS 

The River Bend core utilizes both GE original equipment and ABB CR-82M 
bottom entry cruciform control rods. These Control Rod designs are discussed in 
more detail in reference 7.  

REASONS FOR REVISION 

Per GESTAR II Amendment 26, analysis for the pressure regulator - closed event 
is no longer required for BWR 6 plants with MEOD. Therefore, starting with 
Reload 9, Cycle 10, the standard pressure regulator - closed event analysis is not 
required for the determination of the thermal limits. In support of the operation 
without the backup pressure regulator, MCPR(p) and LHGR(p) with the pressure 
regulator - closed event are analyzed, and are reported in Appendix A for one 
pressure regulator out of service.  

Revision 1 updated Figure 17, Figure 19, Pages 2, 3 and 4. Also, Figures Al and 
A2, the MCPR(p) and LHGR(p) limits for one pressure regulator out of service, 
are added to this revision.  

Revision 2 updated Table 1, Figures 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 
29 and Figure Al & A2 to reflect the Operating Limits for the flow increase 
power uprate from 2894 MWt to 3039 MWt.  

Revision 3 updated Figures 2, 3, 4, 5, 6, 7 and Figures 9, 10, 11, 12, 13, 14 to 
reflect the improved MAPLHGR and LHGR limits for GEl 1.
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TECHNICAL SPECIFICATION 3.2.1 

POWER DISTRIBUTION LIMITS 

AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) 

The limiting APLHGR (sometimes referred to as Maximum APLHGR, or 
MAPLHGR) value for the most limiting lattice (excluding natural uranium) of 
each fuel type as a function of AVERAGE PLANAR EXPOSURE is given in 
Figures 2 through 8. These values were determined with the SAFER/GESTR 
LOCA and GESTR-Mechanical methodology described in GESTAR-Il (Reference 
1). Core location by fuel type is provided in Figure 1 and is the reference core 
loading pattern in reference 3. These figures are used if alternate calculations are 
required. The limits of these figures shall be reduced to a value of 0.79 and 0.87 
times the two recirculation loop operation limit when in single loop operation for 
GEl I and GE8, respectively (Reference 3). Thermal power and core flow 
dependent multipliers are provided. The value of the exposure dependent limit is 
reduced by the value of the multiplier at a given offrated power or flow condition.  
These multipliers are independent of the single loop multipliers and are shown on 
Figures 18 and 19.  

The APLHGR limits in the core monitoring system are in more detail than the 
limits that appear in the COLR due to their proprietary- nature. The core 
monitoring system has APLHGR limits for each lattice in a bundle rather than 
listing only the most limiting value for the entire bundle. Reference 4 lists the core 
monitoring system limits.
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TECHNICAL SPECIFICATION 3.2.2 

POWER DISTRIBUTION LIMITS 

MINIMUM CRITICAL POWER RATIO (MCPR) 

The MCPR limits for use in Technical Specification 3.2.2 for flow dependent 
MCPR (MCPRF) (Reference 3), power dependent MCPR (MCPRp) (Reference 3) 
are shown in Figures 16 through 17. The most limiting value from the applicable 
MCPRf and MCPRp figures is the operating limit. These values were determined 
with the GEMINI methodology and GEXL-PLUS critical power ratio correlation 
described in GESTAR-IH (Reference 1) and are consistent with a Safety Limit 
MCPR from Technical Specification 2.0. The Operating Limit MCPR values in 
Figures 16 through 17 must be increased by 0.01 during single loop operation.



Page 7 of 46 
RBS CYCLE 10 COLR 

Revision 3 

TECHNICAL SPECIFICATION 3.2.3 

POWER DISTRIBUTION LIMITS 

LINEAR HEAT GENERATION RATE (LHGR) 

The limiting LHGR value for the most limiting lattice of each fuel type as a 
function of AVERAGE PLANAR EXPOSURE is given in Figures 9 through 15.  
These values were determined with GESTR-Mechanical methodology described in 
GESTAR-i1 (Reference 1). Core location by fuel type is provided in Figure 1 and 
is the reference core loading pattern in reference 3. These figures are used if 
alternate calculations are required. Thermal power and core flow dependent 
multipliers are provided in Figures 18 and 19. The value of the exposure 
dependent limit is reduced by the value of the multiplier at a given offrated power 
or flow condition.  

The LHGR limits in the core monitoring system are in more detail than the limits 
that appear in the COLR due to their proprietary nature. The core monitoring 
system has LHGR limits for each lattice in a bundle rather than listing only the 
most limiting value for the entire bundle. Reference 4 lists the core monitoring 
system limits.
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TECHNICAL SPECIFICATION 3.2.4 

POWER DISTRIBUTION LIMITS 

FRACTION OF CORE BOILING BOUNDARY (FCBB) 

Restricted Region Boundary 

Note: The boundary of the Restricted Region is established by analysis in terms of 
thermal power and core flow. The Restricted Region boundary is defined by the 
"e1non-setup " APRM Flow Biased Simulated Thermal Power - High Control Rod 

Block Setpoints, which are a function of reactor recirculation drive flow.  

The Restricted Region boundaries as a function of aligned drive flow are given in 
Figures 22 through 25 in terms of aligned drive flow. The aligned drive flow is 
calculated from the input drive flow using the relationship given in Table 1.  

Flow Biased Simulated Thermal Power - High Limits 

The APRM Flow Biased Simulated Thermal Power - High Scram setpoints as a 
function of aligned derive flow are given in Figures 22 through 25. The aligned 
drive flow is calculated from the input drive flow using the relationship given in 
Table 1.  

a. Case 1 - Normal Feedwater Heating Operation or Low Reactor Power: 

TFw (at rated) __ TI"w N(at rated) - 500 F, 

and rated equivalent at off-rated reactor conditions.  

OR 

P < 30% 

b. Case 2 - Reduced Feedwater Heating Operation 

TFw (at rated) < TIGN (at rated) - 50 F, 

and rated equivalent at off-rated reactor conditions.  

AND 

P > 30% 

Where: TFW is feedwater temperature in 'F, and-P is reactor power in percent of 
rated.
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TECHNICAL SPECIFICATION 3.3.1.1 

INSTRUMENTATION 

REACTOR PROTECTION SYSTEM (RPS) INSTRUMENTATION 

AVERAGE POWER RANGE MONITORS 

APRM Flow Biased Simulated Thermal Power - High Limits 

The APRM Flow Biased Simulated Thermal Power - High scram setpoint 
Allowable Values are given in Figures 22 through 25 in terms of aligned drive 
flow. The aligned drive flow is calculated from the input drive flow using the 
relationship given in Table 1.  

a. Case 1 - Normal Feedwater Heating Operation or Low Reactor Power: 

TFw (at rated) >_ TFwSI"N(at rated) - 500 F, 

and rated equivalent at off-rated reactor conditions.  

OR 

P • 30% 

b. Case 2 - Reduced Feedwater Heating Operation 

TFw (at rated) < TISGN (at rated) - 500 F, 

and rated equivalent at off-rated reactor conditions.  

AND 

P > 30% 

Where: TFw is feedwater temperature in OF, and P is reactor power in percent of 
rated.  

APRM Simulated Thermal Power Time Constant 

The simulated thermal power time constant for use in Technical Specification 
Table 3.3.1.1-1, SR 3.3.1.1.14, is (Reference 6): 

6 ± 0.6 seconds.  

The maximum simulated thermal power time constant for use in Technical 
Specification surveillance Table 3.3.1.1 -1, SR 3.3.1.1.14 is: 

6.6 seconds
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TECHNICAL SPECIFICATION 3.3.1.3 

INSTRUMENTATION 

PERIOD BASED DETECTION SYSTEM (PBDS) 

Monitored Region Boundary 

The Monitored Region Boundaries as a function of core flow are given in Figures 
20 and 21.  

Restricted Region Boundary 

Note: The boundary of the Restricted Region is established by analysis in terms of 
thermal power and core flow. The Restricted Region boundary is defined by the 
"non-setup'" APRM Flow Biased Simulated Thermal Power - High Control Rod 
Block Setpoints, which are a function of reactor recirculation drive flow.  

The Restricted Region boundaries as a function of aligned drive flow are given in 
Figures 22 through 25 in terms of aligned drive flow. The aligned drive flow is 
calculated from the input drive flow using the relationship given in Table 1.  

a. Case I - Normal Feedwater Heating Operation or Low Reactor Power: 

T, (at rated) _ TiwSG (at rated) - 500 F, 

and rated equivalent at off-rated reactor conditions.  

OR 

P < 30% 

b. Case 2 - Reduced Feedwater Heating Operation 

Tw (at rated) < T,,"' (at rated) - 500 F, 

and rated equivalent at off-rated reactor conditions.  

AND 

P > 30% 

Whine: TFW is feedwater temperature in OF, and P is reactor power in percent of 
rated.
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TECHNICAL REQUIREMENT 3.3.1.1 

INSTRUMENTATION 

REACTOR PROTECTION SYSTEM (RPS) INSTRUMENTATION 

AVERAGE POWER RANGE MONITORS 

APRM Flow Biased Simulated Thermal Power - High Limits 

The APRM Flow Biased Simulated Thermal Power - High scram setpoint Nominal 
Trip Setpoints are given in Figures 22 through 25 in terms of aligned drive flow.  
The aligned drive flow is calculated from the input drive flow using the 
relationship given in Table 1.  

a. Case 1 - Normal Feedwater Heating Operation or Low Reactor Power: 

Tw (at rated) > TwSIGN (at rated) - 500 F, 

and rated equivalent at off-rated reactor conditions.  

OR 

P _< 30% 

b. Case 2 - Reduced Feedwater Heating Operation 

TFw (at rated) <T"SIGN (at rated) - 500 F 

and rated equivalent at off-rated reactor conditions.  

AND 

P > 30% 

Where: TFw is feedwater temperature in *F, and P is reactor power in percent of 
rated.
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TECHNICAL REQUIREMENT 3.3.2.1 

INSTRUMENTATION 

CONTROL ROD BLOCK INSTRUMENTATION 

AVERAGE POWER RANGE MONITORS 

APRM Flow Biased Simulated Thermal Power - High Limits 

The APRM Flow Biased Neutron Flux - High rod block Allowable Values and 
Nominal Trip Setpoints are given in Figures 26 through 29 in terms of aligned 
drive flow. The aligned drive flow is calculated from the input drive flow using 
the relationship given in Table 1.  

a. Case 1 - Normal Feedwater Heating Operation or Low Reactor Power: 

TFw (at rated) > TwSI'N(at rated) - 500 F, 

and rated equivalent at off-rated reactor conditions.  

OR 

P < 30% 

b. Case 2 - Reduced Feedwater Heating Operation 

Tw (at rated) < TF.,sGN (at rated) - 500 F, 

and rated equivalent at off-rated reactor conditions.  

AND 

P > 30% 

Where: TFW is feedwater temperature in 0F, and P is reactor power in percent of 
rated.
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Table 1. Aligned Drive Flow 

WD = 101.206• A -- 31.084 ° A'°° + 70.122 ° W 
70.122 -- ( A'1°° - A•4) 

Where: W . = FCTR card input drive flow in percent rated, 

WD = Aligned drive flow in percent rated, 

e = Low flow drive flow alignment setting, and 

A100 = High flow drive flow alignment setting.
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FIGURE 1. REFERENCE CORE LOADING PATTERN 
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FIGURE 2. MAXIMUM AVERAGE PLANAR LINEAR HEAT 
GENERATION RATE (MAPLHGR) VERSUS AVERAGE PLANAR 
EXPOSURE GEl 1-P9SUB336-12GZ-120T-146-T 
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FIGURE 3. MAXIMUM AVERAGE PLANAR LINEAR HEAT 
GENERATION RATE (MAPLHGR) VERSUS AVERAGE PLANAR 

EXPOSURE GEl 1-P9SUB257-9GZ-120T-146-T 

14 

Lu 

12 

z 

z 

5 

Lu 

1111 

0 ~ ~~~ 102 04 06

AVERAGE PLANAR EXPOSURE (GWdIST)



MAXIMUM AVERAGE PLANAR LINEAR HEAT GENERATION RATE (KW/ft) 
CD -4 00 0o w~C

mini
ii.''''

I f--H

I I 111111 I 1111 ~ ~ ~ ~ ~ ~ ~ ~ ~11 ILI I IIIli I I III111111111 i 1111li . IF I II
-4-4-4-4--4--4-4--4-4--4-4-I-4--b-{-4-4--4-444--I4--J--4-�I�Li LI L LLIi

�4lTh

to

-4-4-4-44

I 1 5 1 1 1 1 1 --1 l .-.-.lI- I I,.rI III I11

11111 II ii I 1111111 I ii I iii I-4,

tt4- hl-t-4-t--4-t--4-4-4--4-H-+-

-4-4 4-4--I44--"-4-- -4- 1. 4-4---4--44.4-

-4--4-4-4--4--4-4-- I-4-4--I-4--I-4--4--4--4--4--4-4-.-4- -I--I

rn 

x 
*0 

m 

-aL
4-4-4-44-4-" 1 1 4-9-4- rttt14Vt-t t11 I * IIIII-

I - I I'-

Nfl-fl-Afftlf

FR II I 1 1 {E J

0

01

0

0

i i - i ---4

....... ..... ..... ..... ....

CA) 
0

I

ýZT=11=[loiI=mTrmTTT 111 tl-tT-

ý I 4-4-4-4-4-4-414ý1 1 . . I .

... I I I I I I. rT .. I I I I T . . . . ... I . . I . ý . .

I l i l l

F . I I ý . . ý . . I . . . . . . . . . ... i i i i i i i i I I

0, 

T.0 

0-u 
i-C



Page 19 of 46 
RBS CYCLE 10 COLR 

Revision 3 

FIGURE 5. MAXIMUM AVERAGE PLANAR LINEAR HEAT 
GENERATION RATE (MAPLHGR) VERSUS AVERAGE PLANAR 

EXPOSURE FOR GEl 1-P9SUB400-13GZ-120T-146-T 
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FIGURE 6. MAXIMUM AVERAGE PLANAR LINEAR HEAT 
GENERATION RATE (MAPLHGR) VERSUS AVERAGE PLANAR 

EXPOSURE FOR GEl 1-P9SUB225-NOG-120T-146-T 
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FIGURE 7. MAXIMUM AVERAGE PLANAR LINEAR HEAT 
GENERATION RATE (MAPLHGR) VERSUS AVERAGE PLANAR 

EXPOSURE FOR GEl 1-P9SUB388-13GZ-120T-146-T 
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FIGURE 8. MAXIMUM AVERAGE PLANAR LINEAR HEAT 
GENERATION RATE (MAPLHGR) VERSUS AVERAGE PLANAR 

EXPOSURE GE8B-P8SQB333-10OGZ-120M-4WR-150-T 
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FIGURE 9. LINEAR HEAT GENERATION RATE (LHGR) LIMIT 
VERSUS AVERAGE PLANAR EXPOSURE 
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FIGURE 10. LINEAR HEAT GENERATION RATE (LHGR) LIMIT 
VERSUS AVERAGE PLANAR EXPOSURE 
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FIGURE 11. LINEAR HEAT GENERATION RATE (LHGR) LIMIT 
VERSUS AVERAGE PLANAR EXPOSURE GE11-P9SUB336-12GZ

120T-146-T 
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FIGURE 12. LINEAR HEAT GENERATION RATE (LHGR) LIMIT 
VERSUS AVERAGE PLANAR EXPOSURE 
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FIGURE 13. LINEAR HEAT GENERATION RATE (LHGR) LIMIT 
VERSUS AVERAGE PLANAR EXPOSURE GEl 1-P9SUB147-NOG

120T-146-T 
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FIGURE 14. LINEAR HEAT GENERATION RATE (LHGR) LIMIT 
VERSUS AVERAGE PLANAR EXPOSURE GE11-PSUB388-13GZ

120T-146-T 
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FIGURE 15. LINEAR HEAT GENERATION RATE (LHGR) LIMIT 
VERSUS AVERAGE PLANAR EXPOSURE GE8B-P8SQB333-10GZ

120M-4WR-150-T 
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FIGURE 16. OPERATING LIMIT MCPR (MCPRF) VERSUS CORE 
FLOW *
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FIGURE 17. OPERATING LIMIT MCPR (MCPRp) VERSUS CORE 
POWER*
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FIGURE 18. LHGR AND MAPLHGR MULTIPLIER VERSUS CORE 
FLOW
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FIGURE 19. LHGR AND MAPLHGR MULTIPLIER VERSUS 

CORE POWER 
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FIGURE 20. MONITORED REGION BOUNDARY (CASE 1)
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FIGURE 21. MONITORED REGION BOUNDARY (CASE 2)
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FIGURE 22. APRM FLOW BIASED SIMULATED THERMAL POWER 
- HIGH SCRAM SETPOINTS AND RESTRICTED REGION 

BOUNDARY 

(TWO RECIRCULATION LOOP OPERATION - CASE 1) 
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FIGURE 23. APRM FLOW BIASED SIMULATED THERMAL POWER 
- HIGH SCRAM SETPOINTS AND RESTRICTED REGION 

BOUNDARY 

(SINGLE RECIRCULATION LOOP OPERATION - CASE 1)
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FIGURE 24. APRM FLOW BIASED SIMULATED THERMAL POWER 
- HIGH SCRAM SETPOINTS AND RESTRICTED REGION 

BOUNDARY 

(TWO RECIRCULATION LOOP OPERATION - CASE 2)
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FIGURE 25. APRM FLOW BIASED SIMULATED THERMAL POWER 
- HIGH SCRAM SETPOINTS AND RESTRICTED REGION 

BOUNDARY 

(SINGLE RECIRCULATION LOOP OPERATION - CASE 2) 
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FIGURE 26. APRM FLOW BIASED NEUTRON FLUX - HIGH ROD

BLOCK SETPOINTS 

(TWO RECIRCULATION LOOP OPERATION - CASE 1)
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FIGURE 27. APRM FLOW BIASED NEUTRON FLUX - HIGH ROD

BLOCK SETPOINTS 

(SINGLE RECIRCULATION LOOP OPERATION - CASE 1)
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FIGURE 28. APRM FLOW BIASED NEUTRON FLUX - HIGH ROD
BLOCK SETPOINTS 

(TWO RECIRCULATION LOOP OPERATION - CASE 2)
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FIGURE 29. APRM FLOW BIASED NEUTRON FLUX - HIGH ROD
BLOCK SETPOINTS 

(SINGLE RECIRCULATION LOOP OPERATION - CASE 2)
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APPENDIX A 

One Pressure Regulator Out of Service 

Per GESTAR II Amendment 26 ( Reference 5), analysis for the pressure regulators - closed event is 
no longer required for BWR 6 plants with MEOD. Therefore, starting with Reload 9, Cycle 10, the 
standard pressure regulator - closed event analysis is not required for the determination of the 
thermal limits. In support of the operation without the backup pressure regulator, MCPR(p) and 
LHGR(p) with the pressure regulator - closed event are analyzed, and are reported in Appendix A 
for one pressure regulator out of service. Technical Surveillance Requirements for pressure 
regulators are discussed in TRM 3.2.5.
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FIGURE Al. OPERATING LIMIT MCPR (MCPRr) VERSUS CORE POWER 
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FIGURE A2. LHGR AND MAPLHGR MULTIPLIER VERSUS THERMAL 

POWER - ONE PRESSURE REGULATOR OUT OF SERVICE
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INTRODUCTION AND SUMMARY 

This report provides Cycle 10 values for the following Technical Specifications: 

1. AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) 
limits, 

2. MINIMUM CRITICAL POWER RATIO (MCPR) limits, 

3. LINEAR HEAT GENERATION RATE (LHGR) limits, 

4. FRACTION OF CORE BOILING BOUNDARY (FCBB), 

5. REACTOR PROTECTION SYSTEM (RPS) APRM Flow Biased Simulated 
Thermal Power - High Allowable Values, 

6. REACTOR PROTECTION SYSTEM (RPS) APRM Flow Biased Simulated 
Thermal Power time constant.  

7. PERIOD BASED DETECTION SYSTEM (PBDS) region boundaries.  

Technical Specification section 5.6.5 requires these values be determined using 
NRC-approved methodology and are established such that all applicable limits of 
the plant safety analysis are met.  

This report also provides Cycle 10 values for the following Technical 
Requirements: 

1. REACTOR PROTECTION SYSTEM (RPS) APRM Flow Biased Neutron 
Flux Power - High Allowable Values and Nominal Trip Setpoints1, 

2. CONTROL ROD BLOCK INSTRUMENTATION APRM Flow Biased 
Simulated Thermal Power High limits.  

In some cases limits in the COLR differ from the limits in the core monitoring 
system. This is sometimes due to limitations in the core monitoring system to 
model the actual limits, in which case the core monitoring limits may be more 
conservative than the COLR limit. In other cases the limits in the COLR are 
presented in less detail than in the core monitoring system. When these situations 
exist the core monitoring limits will be explained or be referenced by the COLR 
and will be made available to Operations.  

MCPRp for one pressure regulator out of service is shown in Figure Al of 
Appendix A. LHGRp and MAPLHGRp for one pressure regulator out of service 
are shown Figure A2 of Appendix A.  

The reload analyses were performed in accordance with GESTAR II and its 
applicability to Cycle 10 was confirmed by Reference 3.  

'Note that for Figures 22 to 29, the Nominal Setpoints should be used for indicating the entry into a 
particular stability region as allowed and appropriate actions be taken prior to the entry
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CONTROL RODS 

The River Bend core utilizes both GE original equipment and ABB CR-82M 
bottom entry cruciform control rods. These Control Rod designs are discussed in 
more detail in reference 7.  

REASONS FOR REVISION 

Per GESTAR II Amendment 26, analysis for the pressure regulator - closed event 
is no longer required for BWR 6 plants with MEOD. Therefore, starting with 
Reload 9, Cycle 10, the standard pressure regulator - closed event analysis is not 
required for the determination of the thermal limits. In support of the operation 
without the backup pressure regulator, MCPR(p) and LHGR(p) with the pressure 
regulator - closed event are analyzed, and are reported in Appendix A for one 
pressure regulator out of service.  

Revision 1 updated Figure 17, Figure 19, Pages 2, 3 and 4. Also, Figures Al and 
A2, the MCPR(p) and LHGR(p) limits for one pressure regulator out of service, 
are added to this revision.  

Revision 2 updated Table 1, Figures 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 
29 and Figure Al & A2 to reflect the Operating Limits for the flow increase 
power uprate from 2894 MWt to 3039 MWt.
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TECHNICAL SPECIFICATION 3.2.1 

POWER DISTRIBUTION LIMITS 

AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) 

The limiting APLHGR (sometimes referred to as Maximum APLHGR, or 
MAPLHGR) value for the most limiting lattice (excluding natural uranium) of 
each fuel type as a function of AVERAGE PLANAR EXPOSURE is given in 
Figures 2 through 8. These values were determined with the SAFER/GESTR 
LOCA and GESTR-Mechanical methodology described in GESTAR-Il (Reference 
1). Core location by fuel type is provided in Figure 1 and is the reference core 
loading pattern in reference 3. These figures are used if alternate calculations are 
required. The limits of these figures shall be reduced to a value of 0.79 and 0.87 
times the two recirculation loop operation limit when in single loop operation for 
GEl 1 and GE8, respectively (Reference 3). Thermal power and core flow 
dependent multipliers are provided. The value of the exposure dependent limit is 
reduced by the value of the multiplier at a given offrated power or flow condition.  
These multipliers are independent of the single loop multipliers and are shown on 
Figures 18 and 19.  

The APLHGR limits in the core monitoring system are in more detail than the 
limits that appear in the COLR due to there proprietary nature. The core 
monitoring system has APLHGR limits for each lattice in a bundle rather than 
listing only the most limiting value for the entire bundle. Reference 4 lists the core 
monitoring system limits.
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TECHNICAL SPECIFICATION 3.2.2 

POWER DISTRIBUTION LIMITS 

MINIMUM CRITICAL POWER RATIO (MCPR) 

The MCPR limits for use in Technical Specification 3.2.2 for flow dependent 
MCPR (MCPRF) (Reference 3), power dependent MCPR (MCPRp) (Reference 3) 

are shown in Figures 16 through 17. The most limiting value from the applicable 
MCPRf and MCPR, figures is the operating limit. These values were determined 
with the GEMINI methodology and GEXL-PLUS critical power ratio correlation 
described in GESTAR-II (Reference 1) and are consistent with a Safety Limit 
MCPR from Technical Specification 2.0. The Operating Limit MCPR values in 
Figures 16 through 17 must be increased by 0.01 during single loop operation.
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TECHNICAL SPECIFICATION 3.2.3 

POWER DISTRIBUTION LIMITS 

LINEAR HEAT GENERATION RATE (LHGR) 

The limiting LHGR value for the most limiting lattice of each fuel type as a 
function of AVERAGE PLANAR EXPOSURE is given in Figures 9 through 15.  
These values were determined with GESTR-Mechanical methodology described in 
GESTAR-il (Reference 1). Core location by fuel type is provided in Figure 1 and 
is the reference core loading pattern in reference 3. These figures are used if 
alternate calculations are required. Thermal power and core flow dependent 
multipliers are provided in Figures 18 and 19. The value of the exposure 
dependent limit is reduced by the value of the multiplier at a given offrated power 
or flow condition.  

The LHGR limits in the core monitoring system are in more detail than the limits 
that appear in the COLR due to their proprietary nature. The core monitoring 
system has LHGR limits for each lattice in a bundle rather than listing only the 
most limiting value for the entire bundle. Reference 4 lists the core monitoring 
system limits.
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TECHNICAL SPECIFICATION 3.2.4 

POWER DISTRIBUTION LIMITS 

FRACTION OF CORE BOILING BOUNDARY (FCBB) 

Restricted Region Boundary 

Note: The boundary of the Restricted Region is established by analysis in terms of 
thermal power and core flow. The Restricted Region boundary is defined by the 
"'non-setup " APRM Flow Biased Simulated Thermal Power - High Control Rod 
Block Setpoints, which are a function of reactor recirculation drive flow.  

The Restricted Region boundaries as a function of aligned drive flow are given in 
Figures 22 through 25 in terms of aligned drive flow. The aligned drive flow is 
calculated from the input drive flow using the relationship given in Table 1.  

Flow Biased Simulated Thermal Power - High Limits 

The APRM Flow Biased Simulated Thermal Power - High Scram setpoints as a 
function of aligned derive flow are given in Figures 22 through 25. The aligned 
drive flow is calculated from the input drive flow using the relationship given in 
Table 1.  

a. Case 1 - Normal Feedwater Heating Operation or Low Reactor Power: 

T~w (at rated) T~,SIGN (at rated) - 500 F, 

and rated equivalent at off-rated reactor conditions.  

OR 

P < 30% 

b. Case 2 - Reduced Feedwater Heating Operation 
TFw (at rated) < TIw (,at - 500 F, 

and rated equivalent at off-rated reactor conditions.  

AND 

P > 30% 

Where: TFW is feedwater temperature in OF, and P is reactor power in percent of 
rated.
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TECHNICAL SPECIFICATION 3.3.1.1 

INSTRUMENTATION 

REACTOR PROTECTION SYSTEM (RPS) INSTRUMENTATION 

AVERAGE POWER RANGE MONITORS 

APRM Flow Biased Simulated Thermal Power - High Limits 

The APRM Flow Biased Simulated Thermal Power - High scram setpoint 
Allowable Values are given in Figures 22 through 25 in terms of aligned drive 
flow. The aligned drive flow is calculated from the input drive flow using the 
relationship given in Table 1.  

a. Case 1 - Normal Feedwater Heating Operation or Low Reactor Power: 

TFw (at rated) _> T IGN (at rated) - 500 F 

and rated equivalent at off-rated reactor conditions.  

OR 

P•< 30% 

b. Case 2 - Reduced Feedwater Heating Operation 

TFw (at rated) < T IGwN (at rated) - 500 F 

and rated equivalent at off-rated reactor conditions.  

AND 

P > 30% 

Where: TFW is feedwater temperature in OF, and P is reactor power in percent of 
rated.  

APRM Simulated Thermal Power Time Constant 

The simulated thermal power time constant for use in Technical Specification 
Table 3.3.1.1-1, SR 3.3.1.1.14, is (Reference 6): 

6 ± 0.6 seconds.  

The maximum simulated thermal power time constant for use in Technical 
Specification surveillance Table 3.3.1.1-1, SR 3.3.1.1.14 is: 

6.6 seconds
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TECHNICAL SPECIFICATION 3.3.1.3 

INSTRUMENTATION 

PERIOD BASED DETECTION SYSTEM (PBDS) 

Monitored Region Boundary 

The Monitored Region Boundaries as a function of core flow are given in Figures 
20 and 21.  

Restricted Region Boundary 

Note: The boundary of the Restricted Region is established by analysis in terms of 
thermal power and core flow. The Restricted Region boundary is defined by the 
"non-setup " APRM Flow Biased Simulated Thermal Power - High Control Rod 
Block Setpoints, which are a function of reactor recirculation drive flow.  

The Restricted Region boundaries as a function of aligned drive flow are given in 
Figures 22 through 25 in terms of aligned drive flow. The aligned drive flow is 
calculated from the input drive flow using the relationship given in Table 1.  

a. Case 1 - Normal Feedwater Heating Operation or Low Reactor Power: 

TFw (at rated) > TESIGN (at rated) - 500 F, 

and rated equivalent at off-rated reactor conditions.  

OR 

P •< 30% 

b. Case 2 - Reduced Feedwater Heating Operation 

TE, (at rated) < TwS"N (at rated) - 50 F, 

and rated equivalent at off-rated reactor conditions.  

AND 

P > 30% 

Where: TFW is feedwater temperature in OF, and P is reactor power in percent of 
rated.
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TECHNICAL REQUIREMENT 3.3.1.1 

INSTRUMENTATION 

REACTOR PROTECTION SYSTEM (RPS) INSTRUMENTATION 

AVERAGE POWER RANGE MONITORS 

APRM Flow Biased Simulated Thermal Power - High Limits 

The APRM Flow Biased Simulated Thermal Power - High scram setpoint Nominal 
Trip Setpoints are given in Figures 22 through 25 in terms of aligned drive flow.  
The aligned drive flow is calculated from the input drive flow using the 
relationship given in Table 1.  

a. Case 1 - Normal Feedwater Heating Operation or Low Reactor Power: 
TFw (at rated) > IW (at r ) - 50'F, 

and rated equivalent at off-rated reactor conditions.  

OR 

P• 30% 

b. Case 2 - Reduced Feedwater Heating Operation 

TFw (at rated) < T ""'(at rated) - 500 F, 

and rated equivalent at off-rated reactor conditions.  

AND 

P > 30% 

Where: TFW is feedwater temperature in 'F, and P is reactor power in percent of 
rated.



Page 12 of 46 
RBS CYCLE 10 COLR 

Revision 2 

TECHNICAL REQUIREMENT 3.3.2.1 

INSTRUMENTATION 

CONTROL ROD BLOCK INSTRUMENTATION 

AVERAGE POWER RANGE MONITORS 

APRM Flow Biased Simulated Thermal Power - High Limits 

The APRM Flow Biased Neutron Flux - High rod block Allowable Values and 
Nominal Trip Setpoints are given in Figures 26 through 29 in terms of aligned 
drive flow. The aligned drive flow is calculated from the input drive flow using 
the relationship given in Table 1.  

a. Case 1 - Normal Feedwater Heating Operation or Low Reactor Power: 

TFW (at rated) >- TwSIGN (at rated) - 50 F, 

and rated equivalent at off-rated reactor conditions.  

OR 

P < 30% 

b. Case 2 - Reduced Feedwater Heating Operation 
TFw(at rated) < TFwESIN(at rated)- 500 F, 

and rated equivalent at off-rated reactor conditions.  

AND 

P >30% 

Where: TFw is feedwater temperature in 'F, and P is reactor power in percent of 
rated.
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Table 1. Aligned Drive Flow 

WD = 101.206 A40 - 31.084 • A'° + 70.122 - Wt, 
70.122 - ( A"' - A4") 

Where: W5 = FCTR card input drive flow in percent rated, 

WD = Aligned drive flow in percent rated, 

A40 = Low flow drive flow alignment setting, and 

A100 = High flow drive flow alignment setting.
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FIGURE 2. MAXIMUM AVERAGE PLANAR LINEAR HEAT 
GENERATION RATE (MAPLHGR) VERSUS AVERAGE PLANAR 
EXPOSURE GEl 1-P9SUB336-12GZ-120T-146-T
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FIGURE 3. MAXIMUM AVERAGE PLANAR LINEAR HEAT 
GENERATION RATE (MAPLHGR) VERSUS AVERAGE PLANAR 

EXPOSURE GE 11-P9SUB257-9GZ-120T-146-T
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FIGURE 4. MAXIMUM AVERAGE PLANAR LINEAR HEAT 
GENERATION RATE (MAPLHGR) VERSUS AVERAGE PLANAR 

EXPOSURE GEl 1-P9SUB147-NOG-120T-146-T
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FIGURE 5. MAXIMUM AVERAGE PLANAR LINEAR HEAT 
GENERATION RATE (MAPLHGR) VERSUS AVERAGE PLANAR 

EXPOSURE FOR GEl 1-P9SUB400-13GZ-120T-146-T 
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FIGURE 6. MAXIMUM AVERAGE PLANAR LINEAR HEAT 
GENERATION RATE (MAPLHGR) VERSUS AVERAGE PLANAR 

EXPOSURE FOR GEl 1-P9SUB225-NOG-120T-146-T
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FIGURE 7. MAXIMUM AVERAGE PLANAR LINEAR HEAT 
GENERATION RATE (MAPLHGR) VERSUS AVERAGE PLANAR 

EXPOSURE FOR GEl 1-P9SUB388-13GZ-120T-146-T
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FIGURE 8. MAXIMUM AVERAGE PLANAR LINEAR HEAT 
GENERATION RATE (MAPLHGR) VERSUS AVERAGE PLANAR 

EXPOSURE GE8B-P8SQB333-10GZ-120M-4WR-150-T
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FIGURE 9. LINEAR HEAT GENERATION RATE (LHGR) LIMIT 
VERSUS AVERAGE PLANAR EXPOSURE 

GEl 1-P9SUB400-13GZ-120T-146-T
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FIGURE 10. LINEAR HEAT GENERATION RATE (LHGR) LIMIT 
VERSUS AVERAGE PLANAR EXPOSURE 

GEl 1-P9SUB225-NOG-120T-146-T 
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FIGURE 11. LINEAR HEAT GENERATION RATE (LHGR) LIMIT 
VERSUS AVERAGE PLANAR EXPOSURE GEl 1-P9SUB336-12GZ

120T-146-T
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FIGURE 12. LINEAR HEAT GENERATION RATE (LHGR) LIMIT 
VERSUS AVERAGE PLANAR EXPOSURE 

GEl 1-P9SUB257-9GZ-120T-146-T
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FIGURE 13. LINEAR HEAT GENERATION RATE (LHGR) LIMIT 
VERSUS AVERAGE PLANAR EXPOSURE GE11-P9SUB147-NOG

120T-146-T
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FIGURE 14. LINEAR HEAT GENERATION RATE (LHGR) LIMIT 
VERSUS AVERAGE PLANAR EXPOSURE GE 11-PSUB388-13GZ

120T-146-T
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FIGURE 15. LINEAR HEAT GENERATION RATE (LHGR) LIMIT 
VERSUS AVERAGE PLANAR EXPOSURE GE8B-P8SQB333-10GZ

120M-4WR-150-T
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FIGURE 16. OPERATING LIMIT MCPR (MCPRF) VERSUS CORE 
FLOW *
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FIGURE 17. OPERATING LIMIT MCPR (MCPRp) VERSUS CORE 
POWER*
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FIGURE 18. LHGR AND MAPLHGR MULTIPLIER VERSUS CORE 
FLOW 
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FIGURE 19. LHGR AND MAPLHGR MULTIPLIER VERSUS 

CORE POWER 
1.1 . . ..-.- .-.  

; I f 

__ I ___ , ~ _ 

.iI 

X0.9 : _.---____ 
0.1 

0.7 f, • 

iif 

0I I 
20 0 0 1 6 

•D -0 3 40,-)60708 90 1

Cm Pa /o R*4d



Page 34 of 46 
RBS CYCLE 10 COLR 

Revision 2 

FIGURE 20. MONITORED REGION BOUNDARY (CASE 1)
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FIGURE 21. MONITORED REGION BOUNDARY (CASE 2)

0 1040 m 3m 70 80 D 0 100 110 12 

03ERDM/A

"(U 

L.  

w 
3: 
0.  
w 
0 
0



Page 36 of 46 
RBS CYCLE 10 COLR 

Revision 2 

FIGURE 22. APRM FLOW BIASED SIMULATED THERMAL POWER 
- HIGH SCRAM SETPOINTS AND RESTRICTED REGION 

BOUNDARY 

(TWO RECIRCULATION LOOP OPERATION - CASE 1)
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FIGURE 23. APRM FLOW BIASED SIMULATED THERMAL POWER 
- HIGH SCRAM SETPOINTS AND RESTRICTED REGION 

BOUNDARY 

(SINGLE RECIRCULATION LOOP OPERATION - CASE 1)
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FIGURE 24. APRM FLOW BIASED SIMULATED THERMAL POWER 
- HIGH SCRAM SETPOINTS AND RESTRICTED REGION 

BOUNDARY 

(TWO RECIRCULATION LOOP OPERATION - CASE 2)
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FIGURE 25. APRM FLOW BIASED SIMULATED THERMAL POWER 
- HIGH SCRAM SETPOINTS AND RESTRICTED REGION 
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(SINGLE RECIRCULATION LOOP OPERATION - CASE 2)
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FIGURE 26. APRM FLOW BIASED NEUTRON FLUX - HIGH ROD
BLOCK SETPOINTS 

(TWO RECIRCULATION LOOP OPERATION - CASE 1)
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FIGURE 27. APRM FLOW BIASED NEUTRON FLUX - HIGH ROD

BLOCK SETPOINTS 

(SINGLE RECIRCULATION LOOP OPERATION - CASE 1)
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FIGURE 28. APRM FLOW BIASED NEUTRON FLUX - HIGH ROD
BLOCK SETPOINTS 

(TWO RECIRCULATION LOOP OPERATION - CASE 2) 
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FIGURE 29. APRM FLOW BIASED NEUTRON FLUX - HIGH ROD

BLOCK SETPOINTS 

(SINGLE RECIRCULATION LOOP OPERATION - CASE 2)
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APPENDIX A 

One Pressure Regulator Out of Service 

Per GESTAR II Amendment 26 ( Reference 5), analysis for the pressure regulators - closed event is 
no longer required for BWR 6 plants with MEOD. Therefore, starting with Reload 9, Cycle 10, the 
standard pressure regulator - closed event analysis is not required for the determination of the 
thermal limits. In support of the operation without the backup pressure regulator, MCPR(p) and 
LHGR(p) with the pressure regulator - closed event are analyzed, and are reported in Appendix A 
for one pressure regulator out of service. Technical Surveillance Requirements for pressure 
regulators are discussed in TRM 3.2.5.
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FIGURE Al. OPERATING LIMIT MCPR (MCPRp) VERSUS CORE POWER 
-ONE PRESSURE REGULATOR OUT OF SERVICE*

-- 1.98

Ii1.94~

2.100 

2.000 

1.900 

1.800 

1.700 

I.  

CL 1.600 

1.500 

1.400 

1.300 

1.200 

1.100

I I

i-t.i-�-t

1.76

I-

-- 0--> 50% flow 

jc-<= 50% Flowi -1-�--

i i i i i i i --i !i - i " i---~--i--

20 30 40 50 60 70 80 90 100 

THERMAL POWER, % OF RATED THERMAL POWER

110

These values must be increased by 0.01 during single loop operation.

'I 
'I

-1-zzwzir

_Aý

m

m

1.28 1 4

777f 1.27

1.87:

! ! i ! i i . !_



A'

Page 46 of 46 
RBS CYCLE 10 COLR 

Revision 2 

FIGURE A2. LHGR AND MAPLHGR MULTIPLIER VERSUS THERMAL 

POWER - ONE PRESSURE REGULATOR OUT OF SERVICE
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