






































Control Rod OPERABILITY 
B 3.1.3 

GRAND GULF B 3.1-18 LBDCR 18127 

BASES  (continued) 
                                                                                                                                                          

SURVEILLANCE SR  3.1.3.1 
REQUIREMENTS   

The position of each control rod must be determined, to ensure adequate 
information on control rod position is available to the operator for 
determining control rod OPERABILITY and controlling rod patterns.  
Control rod position may be determined by the use of OPERABLE 
position indicators, by moving control rods to a position with an 
OPERABLE indicator, or by the use of other appropriate methods.  The 
Surveillance Frequency is controlled under the Surveillance Frequency 
Control Program. 

SR  3.1.3.2 Deleted 

SR  3.1.3.3

Control rod insertion capability is demonstrated by inserting each partially 
or fully withdrawn control rod at least one notch and observing that the 
control rod moves.  The control rod may then be returned to its original 
position.  This ensures the control rod is not stuck and is free to insert on 
a scram signal.  This Surveillance is modified by a Note identifying that 
the Surveillance is not required to be performed when THERMAL 
POWER is less than or equal to the actual LPSP of the RPC since the 
notch insertions may not be compatible with the requirements of BPWS 
(LCO 3.1.6) and the RPC (LCO 3.3.2.1).  This Note also provides a time 
allowance such that the Surveillance is not required to be performed until 
the next scheduled control rod testing for control rods of the same class 
(i.e., fully withdrawn or partially withdrawn).  This Note provides this 
allowance to prevent unnecessary perturbations in reactor operation to 
perform this testing on a control rod whose surveillance class (i.e., fully 
withdrawn or partially withdrawn) has changed.  The Surveillance 
Frequency is controlled under the Surveillance Frequency Control 
Program.  At any time, if a control rod is immovable, a determination of 
that control rod's trippability (OPERABILITY) must be made and 
appropriate action taken.  

                                                                                                                                       (continued) 















 Control Rod Scram Times 
 B 3.1.4 
 
 

GRAND GULF B 3.1-25 LBDCR 18127 

BASES  
                                                                                                                                                          
 
SURVEILLANCE SR  3.1.4.2  (continued) 
REQUIREMENTS 

the tested sample are determined to be "slow."  If more than 7.5% of the 
sample is declared to be "slow" per the criteria in Table 3.1.4-1, additional 
control rods are tested until this 7.5% criterion (e.g., 7.5% of the entire 
sample size) is satisfied, or until the total number of "slow" control rods 
(throughout the core, from all surveillances) exceeds the LCO limit.  For 
planned testing, the control rods selected for the sample should be 
different for each test.  Data from inadvertent scrams should be used 
whenever possible to avoid unnecessary testing at power, even if the 
control rods with data were previously tested in a sample.  The 7.5% of 
sample size criteria is intended to align with the 7.5% of the total control 
rods allowed to have scram times that exceed the specified limit.  The 
Surveillance Frequency is controlled under the Surveillance Frequency 
Control Program. 

 
 

SR  3.1.4.3 
 

When work that could affect the scram insertion time is performed on a 
control rod or the CRD System, testing must be done to demonstrate that 
each affected control rod retains adequate scram performance over the 
range of applicable reactor pressures from zero to the maximum 
permissible pressure.  The scram testing must be performed once before 
declaring the control rod OPERABLE.  The required scram time testing 
must demonstrate that the affected control rod is still within acceptable 
limits.  The limits for reactor pressures < 950 psig are established based 
on a high probability of meeting the acceptance criteria at reactor 
pressures  950 psig.  Limits for  950 psig are found in Table 3.1.4-1.  If 
testing demonstrates the affected control rod does not meet these limits, 
but is within the 7 second limit of Table 3.1.4-1 Note 2, the control rod can 
be declared OPERABLE and "slow."   
 
Specific examples of work that could affect the scram times  

 
 
 
                                                                                                                                       (continued) 
 

 















Control Rod Scram Accumulators 
B 3.1.5 

GRAND GULF B 3.1-31 LBDCR 18127 

BASES 
                                                                                                                                                          

ACTIONS D.1  (continued) 

that all insertable control rods are inserted and that the reactor is in a 
condition that does not require the active function (i.e., scram) of the 
control rods.  This Required Action is modified by a Note stating that the 
Required Action is not applicable if all control rods associated with the 
inoperable scram accumulators are fully inserted, since the function of the 
control rods has been performed. 

                                                                                                                                                          

SURVEILLANCE SR  3.1.5.1 
REQUIREMENTS 

SR 3.1.5.1 requires that the accumulator pressure be checked 
periodically to ensure adequate accumulator pressure exists to provide 
sufficient scram force.  The primary indicator of accumulator 
OPERABILITY is the accumulator pressure.  A minimum accumulator is 
well below the expected pressure of 1750 psig (Ref. 2).  Declaring the 
accumulator inoperable when the minimum pressure is not maintained 
pressure is specified, below which the capability of the accumulator to 
perform its intended function becomes degraded and the accumulator is 
considered inoperable.  The minimum accumulator pressure of 1520 psig 
ensures that significant degradation in scram times does not occur.  The 
Surveillance Frequency is controlled under the Surveillance Frequency 
Control Program. 

                                                                                                                                                          

REFERENCES 1. UFSAR, Section 4.3.2.5.5. 

2. UFSAR, Section 4.6.1.1.2.5.3. 

3. UFSAR, Section 5.2.2.2.3. 

4. UFSAR, Section 15.4.1. 









Control Rod Pattern 
 B 3.1.6 
 

GRAND GULF B 3.1-35 LBDCR 18127 

BASES 
                                                                                                                                                          
 
ACTIONS B.1 and B.2  (continued) 
 

withdrawals have.  Required Action B.1 is modified by a Note that allows 
the affected control rods to be bypassed in RACS in accordance with 
SR 3.3.2.1.9 to allow insertion only. 

 
With nine or more OPERABLE control rods not in compliance with BPWS, 
the reactor mode switch must be placed in the shutdown position within 
1 hour.  With the reactor mode switch in shutdown, the reactor is shut 
down, and therefore does not meet the applicability requirements of this 
LCO.  The allowed Completion Time of 1 hour is reasonable to allow 
insertion of control rods to restore compliance, and is appropriate relative 
to the low probability of a CRDA occurring with the control rods out of 
sequence. 

                                                                                                                                                          
 
SURVEILLANCE SR  3.1.6.1 
REQUIREMENTS 

The control rod pattern is verified to be in compliance with the BPWS 
periodically, ensuring the assumptions of the CRDA analyses are met.  
The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program.  The RPC provides control rod blocks to 
enforce the required control rod sequence and is required to be 
OPERABLE when operating at  10% RTP. 

                                                                                                                                                          
 
REFERENCES 1. NEDE-24011-P-A, "General Electric Standard Application for 

Reactor Fuel (GESTAR II)." 
 

2. UFSAR, Section 15.4.9. 
 

3. NUREG-0979, "NRC Safety Evaluation Report Related to the Final 
Design Approval of the GESSAR II BWR/6 Nuclear Island Design, 
Docket No. 50-447," Section 4.2.1.3.2, April 1983. 

 
4. NUREG-0800, "Standard Review Plan," Section 15.4.9, 

"Radiological Consequences of Control Rod Drop Accident (BWR)," 
Revision 2, July 1981. 

 
5. 10 CFR 100.11, "Determination of Exclusion Area, Low Population 

Zone, and Population Center Distance." 
 
 
                                                                                                                                       (continued) 
 







SLC System 
B 3.1.7 

GRAND GULF B 3.1-38 LBDCR 17036 

BASES

APPLICABLE  that is above the pump suction shutoff level in the boron  
SAFETY ANALYSES solution storage tank.  No credit is taken for the portion  
  (continued) of the tank volume that cannot be injected.   

The SLC System is also credited in the LOCA radiological
analysis.  The sodium pentaborate solution has been shown 
to sufficiently buffer the post-accident suppression pool 
that iodine re-evaluation can be precluded.

The SLC System satisfies the requirements of the NRC Policy 
Statement because operating experience and probabilistic 
risk assessment have generally shown it to be important to 
public health and safety. 

The leakage limit for the SLC system is 2.87 gpm.  This 
includes the 0.13 gpm leakage for the restricting orifice on 
the class boundary at the SLC test tank.  (Ref. 4) 

LCO The OPERABILITY of the SLC System provides backup 
capability for reactivity control, independent of normal 
reactivity control provisions provided by the control rods.
The OPERABILITY of the SLC System is based on the 
conditions of the borated solution in the storage tank and 
the availability of a flow path to the RPV, including the 
OPERABILITY of the pumps and valves.  Two SLC subsystems 
are required to be OPERABLE, each containing an OPERABLE 
pump, an explosive valve and associated piping, valves, and 
instruments and controls to ensure an OPERABLE flow path. 

APPLICABILITY In MODES 1 and 2, shutdown capability is required.  In 
MODES 3 and 4, control rods are not able to be withdrawn 
since the reactor mode switch is in shutdown and a control 
rod block is applied.  This provides adequate controls to 
ensure the reactor remains subcritical.  In MODE 5, only a 
single control rod can be withdrawn from a core cell 
containing fuel assemblies.  Demonstration of adequate SDM 
(LCO 3.1.1, "SHUTDOWN MARGIN (SDM)") ensures that the 
reactor will not become critical.  Therefore, the SLC 
System is not required to be OPERABLE during these 
conditions, when only a single control rod can be 
withdrawn.

(continued)







SLC System
B 3.1.7

GRAND GULF B 3.1-39 LBDCR 16270

BASES

ACTIONS B.1

If the volume of the sodium pentaborate solution is less
than 4,200 gallons, the volume must be restored to greater
than or equal to 4,200 gallons within 8 hours. When in
Condition B.1, it is not necessary to enter Condition E for
both SLC subsystems inoperable. The subsystems are capable
of performing their original design basis function. Because
of the low probability of an ATWS event and that the SLC
System capability still exists for vessel injection under
this condition, the allowed Completion Time of 8 hours is
acceptable and provides adequate time to restore the volume
to within limits.

C.1

If the temperature of the sodium pentaborate solution is
less than 45 F or greater than 150 F, the temperature must
be restored to within limits within 8 hours. When in
Condition C.1, it is not necessary to enter Condition E for
both SLC subsystems inoperable. The subsystems are capable
of performing their original design basis function. Because
of the low probability of an ATWS event and that the SLC
System capability still exists for vessel injection under
this condition, the allowed Completion Time of 8 hours is
acceptable and provides adequate time to restore the
temperature to within limits.

D.1

If one SLC subsystem is inoperable for reasons other than
Conditions A, B or C, the inoperable subsystem must be
restored to OPERABLE status within 7 days.  In this
condition, the remaining OPERABLE subsystem is adequate to
perform the shutdown function.  However, the overall
reliability is reduced because a single failure in the
remaining OPERABLE subsystem could result in reduced SLC
System shutdown capability.  The 7 day Completion Time is
based on the availability of an OPERABLE subsystem capable
of performing the intended SLC System function and the low
probability of a Design Basis Accident (DBA) or severe
transient occurring concurrent with the failure of the
Control Rod Drive System to shut down the plant.

E.1

If both SLC subsystems are inoperable for reasons other
than Conditions A, B or C, at least one subsystem must be
restored to OPERABLE status within 8 hours.  The allowed
Completion Time of 8 hours is considered acceptable, given
the low probability of a DBA or transient occurring

                                                                   continued)



SLC System 
B 3.1.7 

GRAND GULF B 3.1-40 LBDCR 18127 

BASES 
                                                                                                                                                          

ACTIONS E.1  (continued) 

concurrent with the failure of the controls rods to shut down the reactor. 

F.1

If any Required Action and associated Completion Time is not met, the 
plant must be brought to a MODE in which the LCO does not apply.  To 
achieve this status, the plant must be brought to MODE 3 within 12 hours.  
The allowed Completion Time of 12 hours is reasonable, based on 
operating experience, to reach MODE 3 from full power conditions in an 
orderly manner and without challenging plant systems. 

                                                                                                                                                          

SURVEILLANCE SR  3.1.7.1 and SR 3.1.7.2 
REQUIREMENTS 

SR 3.1.7.1 and SR 3.1.7.2 verify certain characteristics of the SLC 
System (e.g., the volume and temperature of the borated solution in the 
storage tank), thereby ensuring the SLC System OPERABILITY without 
disturbing normal plant operation.  These surveillances ensure the proper 
borated solution and temperature, including the temperature of the pump 
suction piping, are maintained. Maintaining a minimum specified borated 
solution temperature is important to ensuring that the boron remains in 
solution and does not precipitate out in the storage tank or in the pump 
suction piping. Maintaining the temperature less than 150°F ensures the 
pump net positive suction head requirements for two pump operation and 
SLC System piping qualifications.  The Surveillance Frequencies are 
controlled under the Surveillance Frequency Control Program. 

                                                                                                                                       (continued) 



 SLC System 
 B 3.1.7 
 

GRAND GULF B 3.1-41 LBDCR 18127 

BASES   
                                                                                                                                                          
 
SURVEILLANCE SR  3.1.7.3 and SR 3.1.7.5 
REQUIREMENTS 

The requirements of 10 CFR 50.62 are met by the use of a sodium 
pentaborate solution enriched in the boron-10 (B-10) isotope.  SR 3.1.7.3 
determines whether the sodium pentaborate concentration, in conjunction 
with the boron enrichment, is within limits to meet the requirements of 10 
CFR 50.62. SR 3.1.7.5 ensures that the parameters used in the 
determination of sodium pentaborate concentration are within limits. The 
available solution volume is the solution volume above the pump suction 
penetration.  This surveillance requires an examination of the sodium 
pentaborate solution by using chemical analysis to ensure the proper 
weight of B-10 exists in the storage tank.  SR 3.1.7.5 must be performed 
anytime boron or water is added to the storage tank solution to establish 
that the weight of B-10 is within the specified limits. This SR must be 
performed anytime the solution temperature is restored to  45°F, to 
ensure no significant boron precipitation occurred.   
 
The time interval based Surveillance Frequencies are controlled under 
the Surveillance Frequency Control Program. 

 
 

SR  3.1.7.4 and SR  3.1.7.6 
 

SR 3.1.7.4 verifies the continuity of the explosive charges in the injection 
valves to ensure proper operation will occur if required.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                                       (continued) 
 



SLC System 
B 3.1.7 

GRAND GULF B 3.1-42 LBDCR 18127 

BASES 
                                                                                                                                                          

SURVEILLANCE SR  3.1.7.4 and SR  3.1.7.6  (continued) 
REQUIREMENTS 

The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.1.7.6 verifies each valve in the system is in its correct position, but 
does not apply to the squib (i.e., explosive) valves.  Verifying the correct 
alignment for manual, power operated, and automatic valves in the SLC 
System flow path ensures that the proper flow paths will exist for system 
operation.  A valve is also allowed to be in the nonaccident position, 
provided it can be aligned to the accident position from the control room, 
or locally by a dedicated operator at the valve controls.  This is 
acceptable since the SLC System is a manually initiated system.  This 
Surveillance does not apply to valves that are locked, sealed, or 
otherwise secured in position, since they were verified to be in the correct 
position prior to locking, sealing, or securing.  This verification of valve 
alignment does not apply to valves that cannot be inadvertently 
misaligned, such as check valves.  This SR does not require any testing 
or valve manipulation; rather, it involves verification that those valves 
capable of being mispositioned are in the correct positions.  The 
Surveillance Frequency is controlled under the Surveillance Frequency 
Control Program. 

                                                                                                                                       (continued) 



SLC System 
B 3.1.7 

GRAND GULF B 3.1-43 LBDCR 18127 

BASES 

SURVEILLANCE SR  3.1.7.7   
REQUIREMENTS 
  (continued) Demonstrating each SLC System pump develops a flow rate  41.2 pm 

at a discharge pressure  1370 psig without actuating the pump's relief 
valve ensures that pump performance has not degraded during the fuel 
cycle.  This minimum pump flow rate requirement ensures that, when 
combined with the sodium pentaborate solution concentration 
requirements, the rate of negative reactivity insertion from the SLC 
System will adequately compensate for the positive reactivity effects 
encountered during power reduction, cooldown of the moderator, and 
xenon decay.  This test confirms one point on the pump design curve, 
and is indicative of overall performance.  Such inservice inspections 
confirm component OPERABILITY, trend performance, and detect 
incipient failures by indicating abnormal performance.  The Frequency of 
this Surveillance is in accordance with the INSERVICE TESTING 
PROGRAM. 

SR  3.1.7.8 

This Surveillance ensures that there is a functioning flow path from the 
boron solution storage tank to the RPV, including the firing of an 
explosive valve.  The replacement charge for the explosive valve shall be 
from the same manufactured batch as the one fired or from another batch 
that has been certified by having one of that batch successfully fired.  
Other administrative controls, such as those that limit the shelf life of the 
explosive charges, must be followed.  The Surveillance may be 
performed in separate steps to prevent injecting boron into the RPV.  An 
acceptable method for verifying flow from the pump to the RPV is to 
pump demineralized water from a test tank through one SLC subsystem 
and into the RPV.  The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

        (continued) 



SLC System 
B 3.1.7 

GRAND GULF B 3.1-44 LBDCR 17036 

BASES

SURVEILLANCE SR  3.1.7.9 
REQUIREMENTS

Enriched sodium pentaborate solution is made by mixing 
granular, enriched sodium pentaborate with water.  Isotopic 
tests on the sodium pentaborate solution to determine the 
actual B-10 enrichment must be performed once within 24 
hours after boron is added to the solution in order to 
ensure that the B-10 enrichment is adequate.  Enrichment 
testing is only required when boron addition is made since 
enrichment change cannot occur by any other processes.

REFERENCES 1. 10 CFR 50.62. 

2. UFSAR, Section 9.3.5.3. 

3. GNRI-91/00153, Issuance of Amendment No. 79 to 
Facility Operating License No. NPF-29 - Grand Gulf 
Nuclear Station, Unit 1, Regarding Standby Liquid 
Control System Technical Specifications, dated 
July 30, 1991. 

4. MC-Q1C41-13001, Rev.1, SLC Leakage Limit 









SDV Vent and Drain Valves 
B 3.1.8 

GRAND GULF B 3.1-48 LBDCR 18127 

BASES 
                                                                                                                                                          

ACTIONS C.1  (continued) 

Time of 12 hours is reasonable, based on operating experience, to reach 
MODE 3 from full power conditions in an orderly manner and without 
challenging plant systems. 

                                                                                                                                                          

SURVEILLANCE SR  3.1.8.1 
REQUIREMENTS 

During normal operation, the SDV vent and drain valves should be in the 
open position (except when performing SR 3.1.8.2) to allow for drainage 
of the SDV piping.  Verifying that each valve is in the open position 
ensures that the SDV vent and drain valves will perform their intended 
function during normal operation.  This SR does not require any testing or 
valve manipulation; rather, it involves verification that the valves are in the 
correct position.  The Surveillance Frequency are controlled under the 
Surveillance Frequency Control Program.  Improper valve position 
(closed) would not affect the isolation function. 

SR  3.1.8.2 

During a scram, the SDV vent and drain valves should close to contain 
the reactor water discharged to the SDV piping.  Cycling each valve 
through its complete range of motion (closed and open) ensures that the 
valve will function properly during a scram.  The Surveillance Frequency 
is controlled under the Surveillance Frequency Control Program. 

SR  3.1.8.3 

SR 3.1.8.3 is an integrated test of the SDV vent and drain valves to verify 
total system performance.  After receipt of a simulated or actual scram 
signal, the closure of the SDV vent and drain valves is verified.  The 
closure time of 30 seconds after a receipt of a scram signal is based on 
the bounding leakage case evaluated in the accident analysis.  Similarly, 
after receipt of a simulated or actual scram  

                                                                                                                                       (continued) 



SDV Vent and Drain Valves 
B 3.1.8 

GRAND GULF B 3.1-49 LBDCR 18127 

BASES 
                                                                                                                                                          

SURVEILLANCE SR  3.1.8.3  (continued) 
REQUIREMENTS 

reset signal, the opening of the SDV vent and drain valves is verified.  
The LOGIC SYSTEM FUNCTIONAL TEST in LCO 3.3.1.1 and the scram 
time testing of control rods in LCO 3.1.3, "Control Rod OPERABILITY," 
overlap this Surveillance to provide complete testing of the assumed 
safety function.  The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

                                                                                                                                                          

REFERENCES 1. UFSAR, Section 4.6.1.1.2.4.2.6. 

2. 10 CFR 50.67, Accident Source Term. 

3. NUREG-0803, "Generic Safety Evaluation Report Regarding 
Integrity of BWR Scram System Piping," August 1981. 


