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are set to preclude bulk boiling at the vessel exit. An arbitrary upper 

safety limit of 118% thermal power is shown. This limit is based on the high 

flux trip including all uncertainties.  

Radial power peaking factors consistent with the limit on FAH given in 

Specification 3.10.2.1 have been employed in the generation of the curves in 

Figure 2.1-1. An additional heat flux factor of 1.03 has been included to 

account for fuel manufacturing tolerances and in-reactor densification of the 

fuel.  

The safety limit curves given in Figure 2.1-1 are based on a minimum RCS flow 

of 97.3 x 106 lbm/hr. These curves would not be applicable in the case of a 

loss of flow transient. The evaluation of such an event would be based upon 

the analysis presented in Section 15.3 of the FSAR. The minimum RCS flow is 

99.8 x 106 lbm/hr, which is the minimum thermal design flow of 

97.3 x 106 Ibm/hr with a 2.6% allowance added for instrument uncertainty 

associated with the precision calorimetric flow measurement.(3) 

The Reactor Control and Protection System is designed to prevent any 

anticipated combination of transient conditions for Reactor Coolant System 

temperature, pressure, and thermal power level that would result in a DNB 

ratio of less than 1.17(2) based on steady state nominal operating power 

levels less than or equal to 100%, steady state moninal operating Reactor 

Coolant System average temperatures less than or equal to 575.4oF, and a 

steady state nominal operating pressure of 2235 psig. Allowances are made in 

initial conditions assumed for transient analyses for steady state errors of 

+2% in power, +4oF in Reactor Coolant System average temperature, and ±30 psi 

in pressure. The combined steady state errors result in DNB ratio at the 

start of a transient being 10 percent less than the value at nominal full 

power operating conditions.  

Reference 

(1) XN-NF-711(P) Rev. 0, "XNB Addendum for 26 Inch Spacer." 

(2) FSAR Section 15.  
(3) WCAP-11889, "RTD Bypass Elimination Licensing Report for H. B. Robinson, 

Unit 2" 
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2.3.2 Protective instrumentation settings for reactor trip interlocks shall 

be as follows: 

2.3.2.1 The low pressurizer pressure trip, high pressurizer level trip, and 

the low reactor coolant flow trip (for two or more loops) may be 

bypassed below 10% of rated power.  

2.3.2.2 The single-loop-loss-of-flow trip may be bypassed below 45% of rated 

power.  

2.3.3 The RCS narrow range temperature sensors response time shall be less 

than or equal to a 4.0 second lag time constant.  

Basis 

The power range trip low setpoint provides protection in the power 

range for a power excursion beginning from lower power. This trip value was 

used in the safety analysis.(1) 

In the power range of operation, the overpower nuclear flux reactor trip 

protects the reactor core against reactivity excursions which are too rapid to 

be protected by temperature and pressure protective circuitry. The prescribed 

set point, with allowance for errors, is consistent with the trip point 

assumed in the accident analysis.(2) 

The source and intermediate range reactor trips do not appear in the 

specification, as these settings are not used in the transient and accident 

analysis (FSAR Section 15). Both trips provide protection during reactor 

startup. The former is set at about 10+5 counts/sec and the latter at a 

current proportional to approximately 25% of full power.  

The high and low pressure reactor trips limit the pressure range in which 

reactor operation is permitted. The high pressurizer pressure reactor trip is 

also a backup to the pressurizer code safety valves for overpressure 

protection, and is therefore set lower than the set pressure for these valves 

(2485 psig). The low pressurizer pressure reactor trip also trips the reactor 

in the unlikely event of a loss-of-coolant accident.(3) 
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The low-low steam generator water level reactor trip protects against loss of 

feedwater flow accidents. The specified set point assures that there will be 

sufficient water inventory in the steam generators at the time of trip to 

allow for starting delays for the auxiliary feedwater system.(6) 

The specified reactor trips are blocked at low power where they are not 

required for protection and would otherwise interfere with normal plant 

operations. The prescribed set point above which these trips are unblocked 

assures their reliability in the power range where needed.  

Above 10% power, an automatic reactor trip will occur if two reactor coolant 

pumps are lost during operation. Above 45% power, an automatic reactor trip 

will occur if any pump is lost. This latter trip will prevent the minimum 

value of the DNB ratio, DNBR, from going below 1.17 during normal operational 

transients and anticipated transients when only two loops are in operation and 

the overtemperature AT trip setpoint is adjusted to the value specified for 

three loop operation.  

The turbine and steam-feedwater flow mismatch trips do not appear in the 

specification, as these settings are not used in the transient and accident 

analysis. (FSAR Section 15) 

The RCS temperature measurement response time parameters define the time delay 

between when the OTAT reactor trip conditions are reached and when the control 

rods are released and free to fall and is based on a sensor lag of 4.0 seconds 

for the narrow range temperature measurement with a 0.75 second 

electromechanical delay.(7)(8)(9) 

References 

(1) FSAR Section 15.4 

(2) FSAR Section 15.0 

(3) FSAR Section 15.6 

(4) FSAR Section 15.4.2 

(5) FSAR Section 15.3 

(6) FSAR Section 15.2 

(7) FSAR Section 7.2.2.2.2 
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(8) WCAP-11889, "RTD Bypass Elimination Licensing Report for H. B. Robinson, 

Unit 2" 

(9) ANF-88-094, "H. B. Robinson, Unit 2, Chapter 15, OTAT Trip Event Analysis 

for Elimination of RTD Bypass Piping" 
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Calibration 

Calibration is performed to ensure the presentation and acquisition of 

accurate information.  

The nuclear flux (linear level) channels daily calibration against a thermal 

power calculation will account for errors induced by changing rod patterns and 

core physics parameters.  

For RCS narrow range temperature sensors, verification of response time will 

be a part of calibration. Cross calibration of RCS narrow range temperature 

sensors will be performed on a refueling interval.  

Other channels are subject only to the "drift" errors induced within the 

instrumentation itself and, consequently, can tolerate longer intervals 

between calibration. Process system instrumentation errors induced by drift 

can be expected to remain within acceptable .tolerances if recalibration is 

performed at intervals of each refueling shutdown.  

Substantial calibration shifts within a channel (essentially a channel 

failure) will be revealed during routine checking and testing procedures.  

Thus, the minimum calibration frequencies set forth are considered acceptable.  

Testing(l) 

Minimum testing frequency is based on evaluation of unsafe failure rate data 

and reliability analysis. This is based on operating experience at 

conventional and nuclear plants. An "unsafe failure" is defined as one which 

negates channel operability and which, due to its nature, is revealed only 

when the channel is tested or attempts to respond to a bona fide signal. The 

minimum testing frequency for those instrument channels connected to the 

safety system is based on an average unsafe failure rate of 2.5 x 10-6 

failure/hr per channel.  
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TABLE 4.1-1 
MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS AND TEST OF INSTRUMENT CHANNELS 

Channel Description Check Calibrate Test Remarks 

1. Nuclear Power Range S D (1) B/W (2) (1) Thermal Power calculations 

M* (3) during power operations 

R* (3) (2) Signal to AT; bistable 
action (permissive, rod 
stop, trips) 

(3) Upper and lower chambers 
for symmetric offset: 
monthly during power opera
tions. When periods of re
actor shutdown extend this 
interval beyond one month, 
the calibration shall be 

performed immediately fol
lowing return to power.  

2. Nuclear Intermediate Range S (1) N.A. S/U (2) (1) Once/shift when in service 
(2) Log level; bistable action 

(permissive, rod stop, trip) 

3. Nuclear Source Range S (1) N.A. S/U (2) (1) Once/shift when in service 
(2) Bistable action (alarm, trip) 

4. Reactor Coolant Temperature S R (4) B/W (1)(2) (1) Overtemperature - AT 
(2) Overpower - AT 

R (3) (3) Narrow range RTD response time 

(4) To include narrow range RTD cross 
calibration 

5. Reactor Coolant Flow S R M 

6. Pressurizer Water Level S R M 

7. Pressurizer Pressure S R M 

8. 4 Kv Voltage N.A R M Reactor Protection circuits only 

*By means of the movable in-core detector system
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