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BASES

APPLICABLE margins during abnormal operational transients (Ref. 2), 
SAFETY ANALYSES which are analyzed in Chapter 15 of the UFSAR. 
  (continued)  

A plant specific LOCA analysis has been performed assuming only one 
operating recirculation loop.  This analysis has demonstrated that, in the 
event of a LOCA caused by a pipe break in the operating recirculation 
loop, the Emergency Core Cooling System response will provide 
adequate core cooling, provided the APLHGR requirements are modified 
accordingly (Ref. 3). 

The transient analyses of Chapter 15 of the UFSAR have also been 
performed for single recirculation loop operation (Ref. 3) and demonstrate 
sufficient flow coastdown characteristics to maintain fuel thermal margins 
during the abnormal operational transients analyzed provided the MCPR 
requirements are modified.  The APLHGR and MCPR limits for single 
loop operation are specified in the COLR.  The Maximum Extended Load 
Line Limit Analysis Plus (MELLLA+) operating domain is not analyzed for 
reactor recirculation single loop operation (SLO).  Therefore, SLO is 
prohibited in the MELLLA+ operating domain (Ref. 4). 

Recirculation loops operating satisfies Criterion 2 of the NRC 
Policy Statement. 

LCO Two recirculation loops are normally required to be in operation with their 
flows matched within the limits specified in SR 3.4.1.1 to ensure that 
during a LOCA caused by a break of the piping of one recirculation loop 
the assumptions of the LOCA analysis are satisfied.   Alternatively, with 
only one recirculation loop in operation, modifications to the required 
APLHGR limits (LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT 
GENERATION RATE (APLHGR)"), MCPR limits (LCO 3.2.2, "MINIMUM 
CRITICAL   POWER RATIO  (MCPR)"), LCO 3.2.3 “Linear Heat 
Generation  Rate”  (LHGR), and LCO 3.3.1.1, “RPS Instrumentation”, 
must be applied to allow continued operation  consistent with the 
assumptions of References 3.

The LCO is modified by a Note which allows up to 12 hours 
before having to put in effect the required modifications to required limits 
after a change in the reactor operating conditions from two recirculation 
loops operating to single recirculation loop operation.  If the required limits 
are
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BASES  (continued) 

SURVEILLANCE SR  3.4.1.1   
REQUIREMENTS

This SR ensures the recirculation loop flows are within the allowable limits 
for mismatch.  At low core flow (i.e., < 70% of rated core flow), the MCPR 
requirements provide larger margins to the fuel cladding integrity Safety 
Limit such that the potential adverse effect of early boiling transition 
during a LOCA is reduced.  A larger flow mismatch can therefore be 
allowed when core flow is < 70% of rated core flow.  The recirculation 
loop jet pump flow, as used in this Surveillance, is the summation of the 
flows from all of the jet pumps associated with a single recirculation loop. 
 The mismatch is measured in terms of percent of rated core flow.  This 
Surveillance can be met by verifying that the recirculation loop drive flow 
mismatch, when two loops are in operation, is < 5% of rated recirculation 
drive flow with core flow  70% of rated core flow and < 10% of rated 
recirculation drive flow with core flow < 70% of rated core flow. 

This SR is not required when both loops are not in operation since the 
mismatch limits are meaningless during single loop or natural circulation 
operation.  The Surveillance must be performed within 24 hours after both 
loops are in operation.  The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

       (continued) 
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BASES  (continued) 

REFERENCES 1. UFSAR, Section 6.3.3.7. 

2. UFSAR, Section 5.4.1.1. 

3. UFSAR, Chapter 15, Appendix 15C. 

4. NEDC-33006P-A, “Maximum Extended Load Line Limit Analysis 
Plus,” Revision 3. 

5. Deleted 
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BASES

ACTIONS B.1 
  (continued) 

If the FCVs are not deactivated (locked up) and cannot be restored to 
OPERABLE status within the associated Completion Time, the unit must 
be brought to a MODE in which the LCO does not apply.  To achieve this 
status, the unit must be brought to at least MODE 3 within 12 hours.  This 
brings the unit to a condition where the flow coastdown characteristics of 
the recirculation loop are not important.  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 
unit systems. 

SURVEILLANCE SR  3.4.2.1 
REQUIREMENTS

Hydraulic power unit pilot operated isolation valves located between the 
servo valves and the common "open" and "close" lines are required to 
close in the event of a loss of hydraulic pressure.  When closed, these 
valves inhibit FCV motion by blocking hydraulic pressure from the servo 
valve to the common open and close lines as well as to the alternate 
subloop.  This Surveillance verifies FCV lockup on a loss of hydraulic 
pressure.

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

SR  3.4.2.2 

This SR ensures the overall average rate of FCV movement at all 
positions is maintained within the analyzed limits. 

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

       (continued) 
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REFERENCES 1. UFSAR, Section 15.3.2. 

2. UFSAR, Section 15.4.5. 
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BASES  (continued) 

SURVEILLANCE SR  3.4.3.1 
REQUIREMENTS

This SR is designed to detect significant degradation in jet pump 
performance that precedes jet pump failure (Ref. 2).  This SR is required 
to be performed only when the loop has forced recirculation flow since 
surveillance checks and measurements can only be performed during jet 
pump operation.  The jet pump failure of concern is a complete mixer 
displacement due to jet pump beam failure.  Jet pump plugging is also of 
concern since it adds flow resistance to the recirculation loop.  Significant 
degradation is indicated if the specified criteria confirm unacceptable 
deviations from established patterns or relationships.  The allowable 
deviations from the established patterns have been developed based on 
the variations experienced at plants during normal operation and with jet 
pump assembly failures (Refs. 2 and 3).  Since refueling activities (fuel 
assembly replacement or shuffle, as well as any modifications to fuel 
support orifice size or core plate bypass flow) can affect the relationship 
between core flow, jet pump flow, and recirculation loop flow, these 
relationships may need to be re-established each cycle.  Similarly, initial 
entry into extended single recirculation loop operation may also require 
establishment of these relationships.  During the initial weeks of operation 
under such conditions, while baselining new "established patterns," 
engineering judgment of the surveillance results is used to detect 
significant abnormalities which could indicate a jet pump failure. 

The recirculation flow control valve (FCV) operating characteristics (loop 
flow versus FCV position) are determined by the flow resistance from the 
loop suction through the jet pump nozzles.  A change in the relationship 
indicates a flow restriction, loss in pump hydraulic performance, leak, or 
new flow path between the recirculation pump discharge and jet pump 
nozzle.  For this criterion, the loop flow versus FCV position relationship 
must be verified. 

Total core flow can be determined from measurements of the recirculation 
loop drive flows.  Once this relationship has been established, increased 
or reduced total core flow for the same recirculation loop drive flow may 
be an indication of failures in one or several jet pumps. 

       (continued) 
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SURVEILLANCE SR  3.4.3.1  (continued) 
REQUIREMENTS

Individual jet pumps in a recirculation loop typically do not have the same 
flow.  The unequal flow is due to the drive flow manifold, which does not 
distribute flow equally to all risers.  The flow (or jet pump diffuser to lower 
plenum differential pressure) pattern or relationship of one jet pump to the 
loop average is repeatable.  An appreciable change in this relationship is 
an indication that increased (or reduced) resistance has occurred in one 
of the jet pumps.  This may be indicated by an increase in the relative 
flow for a jet pump that has experienced beam cracks. 

The deviations from normal are considered indicative of a potential 
problem in the recirculation drive flow or jet pump system (Ref. 2).
Normal flow ranges and established jet pump flow and differential 
pressure patterns are established by plotting historical data as discussed 
in Reference 2. 

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

This SR is modified by two Notes.  Note 1 allows this Surveillance not to 
be performed until 4 hours after the associated recirculation loop is in 
operation, since these checks can only be performed during jet pump 
operation.  The 4 hours is an acceptable time to establish conditions 
appropriate for data collection and evaluation.

Note 2 allows this SR not to be performed when THERMAL POWER is 
 21.8% RTP.  During low flow conditions, jet pump noise approaches the 

threshold response of the associated flow instrumentation and precludes 
the collection of repeatable and meaningful data. 

REFERENCES 1. UFSAR, Section 6.3. 

2. GE Service Information Letter No. 330, "Jet Pump Beam Cracks," 
June 9, 1990. 

3. NUREG/CR-3052, "Closeout of IE Bulletin 80-07:  BWR Jet Pump 
Assembly Failure," November 1984. 
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BASES

SURVEILLANCE SR  3.4.4.1  (continued) 
REQUIREMENTS

lift settings must be performed during shutdown, since this is a bench 
test, and in accordance with the Inservice Testing Program.  The lift 
setting pressure shall correspond to ambient conditions of the valves at 
nominal operating temperatures and pressures.  The safety lift setpoints 
will still be set within a tolerance of  1 percent, but the setpoints will be 
tested to within  3 percent to determine acceptance or failure of the as-
found valve lift setpoint.  If a valve is tested and the lift setpoint is found 
outside the 3 percent tolerance, two additional valves are to be tested 
(Reference 4). 

The Frequency was selected because this Surveillance must be 
performed during shutdown conditions and is based on the time between 
refuelings.

SR  3.4.4.2 

The required relief function S/RVs are required to actuate automatically 
upon receipt of specific initiation signals.  A system functional test is 
performed to verify the mechanical portions of the automatic relief 
function operate as designed when initiated either by an actual or 
simulated initiation signal.  The LOGIC SYSTEM FUNCTIONAL TEST in 
SR 3.3.6.5.4 overlaps this SR to provide complete testing of the safety 
function.

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

This SR is modified by a Note that excludes valve actuation.  This 
prevents an RPV pressure blowdown. 

SR  3.4.4.3 

A manual actuation of each required S/RV (those valves removed and 
replaced to satisfy SR 3.4.4.1) is performed to

       (continued) 
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BASES

SURVEILLANCE SR  3.4.4.3  (continued) 
REQUIREMENTS

verify that the valve is functioning properly.  This SR can be demonstrated 
by one of two methods.  If performed by method 1), plant startup is 
allowed prior to performing this test because valve OPERABILITY and the 
setpoints for overpressure protection are verified, per the INSERVICE 
TESTING PROGRAM requirements, prior to valve installation.  Therefore, 
this SR is modified by a Note that states the Surveillance is not required 
to be performed until 12 hours after reactor steam pressure and flow are 
adequate to perform the test.  The 12 hours allowed for manual actuation 
after the required pressure is reached is sufficient to achieve stable 
conditions for testing and provides a reasonable time to complete the SR. 
 If performed by method 2), valve OPERABILITY has been demonstrated 
for all installed S/RVs based upon the successful operation of a test 
sample of S/RVs. 

1. Manual actuation of the S/RV, with verification of the response of 
the turbine control valves or bypass valves, by a change in the 
measured steam flow, or any other method suitable to verify steam 
flow (e.g., tailpipe temperature or pressure).  Adequate reactor 
steam pressure must be available to perform this test to avoid 
damaging the valve.  Also, adequate steam flow must be passing 
through the main turbine or turbine bypass valves to continue to 
control reactor pressure when the S/RVs divert steam flow upon 
opening.  Sufficient time is therefore allowed after the required 
pressure and flow are achieved to perform this test.  Adequate 
pressure at which this test is to be performed is consistent with the 
pressure recommended by the valve manufacturer. 

2. The sample population of S/RVs tested each refueling outage to 
satisfy SR 3.4.4.1 will be stroked in the relief mode during “as-
found” testing to verify proper operation of the S/RV.  Just prior to 
installation of the to be newly-installed S/RVs to satisfy 3.4.4.1 the 
valve will be stroked in the relief mode during certification testing to 
verify proper operation of the S/RV.  The successful performance of 
the test sample of S/RVs will perform in a similar fashion.  After the 
S/RVs are replaced, the electrical and pneumatic connections shall 
be verified either through

       (continued) 
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BASES

SURVEILLANCE SR  3.4.4.3  (continued) 
REQUIREMENTS

mechanical/electrical inspection or test prior to the resumption of electric 
power generation to ensure that no damage has occurred to the S/RV 
during transportation and installation.

This verifies that each replaced S/RV will properly perform its intended 
function.

If the valve fails to actuate due only to the failure of the solenoid but is 
capable of opening on overpressure, the safety function of the S/RV is 
considered OPERABLE. 

The STAGGERED TEST BASIS Frequency ensures that each solenoid 
for each S/RV relief-mode actuator is alternately tested.  The Frequency 
of the required relief-mode actuator testing was developed based on the 
S/RV tests required by INSERVICE TESTING PROGRAM.  The testing 
Frequency required by the Inservice Testing Program is based on 
operating experience and valve performance.  Therefore, the Frequency 
was concluded to be acceptable from a reliability standpoint.  (Reference 
5)

REFERENCES 1. Deleted 

2. UFSAR, Section 5.2.2.2.3. 

3. UFSAR, Section 15. 

4. GNRI-96/00134, Amendment 123 to the Operating License. 

5. GNRI-96/00229, Amendment 130 to the Operating License. 

6. Deleted 
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ACTIONS C.1 and C.2  (continued) 

36 hours.  The allowed Completion Times are reasonable, based on 
operating experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging plant 
systems. 

SURVEILLANCE SR  3.4.5.1 
REQUIREMENTS

The RCS LEAKAGE is monitored by a variety of instruments designed to 
quantify the various types of LEAKAGE.  Leakage detection 
instrumentation is discussed in more detail in the Bases for LCO 3.4.7, 
"RCS Leakage Detection Instrumentation."  Sump level is typically 
monitored to determine actual LEAKAGE rates.  However, any method 
may be used to quantify LEAKAGE within the guidelines of Reference 7.
The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

REFERENCES 1. 10 CFR 50.2. 

2. 10 CFR 50.55a(c). 

3. 10 CFR 50, Appendix A, GDC 55. 

4. GEAP-5620, "Failure Behavior in ASTM A106B Pipes Containing 
Axial Through - Wall Flaws," April 1968. 

5. NUREG-75/067, "Investigation and Evaluation of Cracking in 
Austenitic Stainless Steel Piping of Boiling Water Reactor Plants," 
October 1975. 

6. UFSAR, Section 5.2.5.5.3. 

7. Regulatory Guide 1.45, May 1973 with exceptions per UFSAR 
Appendix 3A. 
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BASES

SURVEILLANCE SR  3.4.6.1  (continued) 
REQUIREMENTS

The Frequency is every 2 years and is required by the Inservice Testing 
Program per the ASME Code requirement (Ref. 6). 

Therefore, this SR is modified by a Note that states the leakage 
Surveillance is only required to be performed in MODES 1 and 2.  Entry 
into MODE 3 is permitted for leakage testing at high differential pressures 
with stable conditions not possible in the lower MODES. 

REFERENCES 1. 10 CFR 50.2. 

2. 10 CFR 50.55a(c). 

3. 10 CFR 50, Appendix A, GDC 55. 

4. ASME, Boiler and Pressure Vessel Code, Section XI. 

5. NUREG-0677, "The Probability of Intersystem LOCA:  Impact Due 
to Leak Testing and Operational Changes," May 1980. 

6. ASME code for Operation and Maintenance of Nuclear Power 
Plants, 2001 Edition thru 2003 Addendum with portions of 2004 
Edition, Subsection IST C-3630. 

7. NEDC-31339, "BWR Owners Group Assessment of ECCS 
Pressurization in BWRs," November 1986. 
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B 3.4  REACTOR COOLANT SYSTEM (RCS) 

B 3.4.7  RCS Leakage Detection Instrumentation 

BASES

BACKGROUND GDC 30 of 10 CFR 50, Appendix A (Ref. 1), requires means for 
detecting and, to the extent practical, identifying the 
location of the source of RCS LEAKAGE.  Regulatory 
Guide 1.45, Revision 0, (Ref. 2) describes acceptable 
methods for selecting leakage detection systems. 

Limits on LEAKAGE from the reactor coolant pressure boundary 
(RCPB) are required so that appropriate action can be taken 
before the integrity of the RCPB is impaired (Ref. 2).
Leakage detection systems for the RCS are provided to alert 
the operators when leakage rates above normal background 
levels are detected and also to supply quantitative 
measurement of rates.  In addition to meeting the 
OPERABILITY requirements, the monitors are typically set to
provide the most sensitive response without causing an 
excessive number of spurious alarms.  The Bases for 
LCO 3.4.5, "RCS Operational LEAKAGE," discuss the limits on 
RCS LEAKAGE rates. 

Systems for separating the LEAKAGE of an identified source 
from an unidentified source are necessary to provide prompt 
and quantitative information to the operators to permit them 
to take immediate corrective action. 

LEAKAGE from the RCPB inside the drywell is detected by at 
least one of three independently monitored variables, such 
as sump level changes and drywell gaseous and particulate 
radioactivity levels.  The primary means of quantifying 
LEAKAGE in the drywell is the drywell floor drain sump 
monitoring system. 

The drywell floor drain sump monitoring system monitors the 
LEAKAGE collected in the floor drain sump.  This 
unidentified LEAKAGE consists of LEAKAGE from control rod 
drives, valve flanges or packings, floor drains, the Closed 
Cooling Water System, and drywell air cooling unit 
condensate drains, and any LEAKAGE not collected in the 
drywell equipment drain sump.

                                                                   (continued)
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BASES

BACKGROUND The drywell atmospheric monitoring systems continuously  
  (continued) monitor the drywell atmosphere for airborne particulate and 

gaseous radioactivity.  A sudden increase of radioactivity, 
which may be attributed to RCPB steam or reactor water 
LEAKAGE, is annunciated in the control room.

Condensate from four of the six drywell coolers is routed to 
the drywell floor drain sump and is monitored by a flow 
transmitter that provides indication and alarms in the 
control room.  This drywell air cooler condensate flow rate 
monitoring system serves as an added indicator, but not 
quantifier, of RCS unidentified LEAKAGE. 

APPLICABLE A threat of significant compromise to the RCPB exists if the 
SAFETY ANALYSES barrier contains a crack that is large enough to propagate 

rapidly.  LEAKAGE rate limits are set low enough to detect 
the LEAKAGE emitted from a single crack in the RCPB (Refs. 3
and 4).

Identification of the LEAKAGE allows the operators to 
evaluate the significance of the indicated LEAKAGE and, if 
necessary, shut down the reactor for further investigation 
and corrective action.  The allowed LEAKAGE rates are well 
below the rates predicted for critical crack sizes (Ref. 5).

Therefore, these actions provide adequate response before a 
significant break in the RCPB can occur. 

                                                                   (continued)
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BASES

APPLICABLE RCS leakage detection instrumentation satisfies Criterion 1 
SAFETY ANALYSES of the NRC Policy Statement. 
  (continued)  

LCO The LCO requires instruments of diverse monitoring 
principles to be OPERABLE to provide confidence that small 
amounts of unidentified LEAKAGE are detected in time to 
allow actions to place the plant in a safe condition, when 
RCS LEAKAGE indicates possible RCPB degradation.

The LCO requires three instruments to be OPERABLE.

The drywell floor drain sump monitoring system is required
to quantify the unidentified LEAKAGE rate from the RCS.
Thus, for the system to be considered OPERABLE, the sump 
level monitoring portion of the system must be OPERABLE and
capable of determining the leakage rate.  The 
identification of an increase in unidentified LEAKAGE will 
be delayed by the time required for the unidentified LEAKAGE
to travel to the drywell floor drain sump and it may take 
longer than one hour to detect a 1 gpm increase in 
unidentified LEAKAGE, depending on the origin and magnitude
of the LEAKAGE.  This sensitivity is acceptable for 
containment sump monitor OPERABILITY.

The reactor coolant contains radioactivity that, when 
released to the drywell, can be detected by the gaseous or 
particulate drywell atmospheric radioactivity monitor.  Only
one of the two detectors is required to be OPERABLE.
Radioactivity detection systems are included for monitoring
both particulate and gaseous activities because of their
sensitivities and rapid response to RCS LEAKAGE, but have 
recognized limitations.  Reactor coolant radioactivity 
levels will be low during initial reactor startup and for a
few weeks thereafter, until activated corrosion products
have been formed and fission products appear from fuel 
element cladding contamination or cladding defects.  If 
there are few fuel element cladding defects and low levels
of activation products, it may not be possible for the 
gaseous or particulate drywell atmospheric radioactivity
monitors to detect a 1 gpm increase within 1 hour during 
normal operation.  However, the gaseous or particulate 
drywell atmospheric radioactivity monitor is OPERABLE when 
it is capable of detecting a 1 gpm increase in unidentified 
LEAKAGE within 1 hour given an RCS activity equivalent to 
that assumed in the design calculations for the monitors 
(Reference 6).

This LCO is satisfied when monitors of diverse measurement 
means are available.  Thus, the drywell floor drain sump 
monitoring system, in combination with a gaseous or 

                                                                   (continued)
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BASES

LCO particulate drywell atmospheric radioactivity monitor and a
  (continued) drywell air cooler condensate flow rate monitoring system, 

provides an acceptable minimum.

APPLICABILITY In MODES 1, 2, and 3, leakage detection systems are required 
to be OPERABLE to support LCO 3.4.5.  This Applicability is 
consistent with that for LCO 3.4.5. 

ACTIONS A.1 

With the drywell floor drain sump monitoring system 
inoperable, no other form of sampling can provide the 
equivalent information to quantify leakage.  However, the 
drywell atmospheric activity monitor and the drywell air 
cooler condensate flow rate monitor will provide indications 
of changes in leakage. 

With the drywell floor drain sump monitoring system 
inoperable, but with RCS unidentified and total LEAKAGE 
being determined every 12 hours (SR 3.4.5.1), operation may 
continue for 30 days.  Manual methods, using approved M&TE, 
can be used to monitor sump fill times and leakage and 
change in leakage during the 30 day allowed outage time for
the drywell floor drain sump monitoring system to ensure 
compliance with SR 3.4.5.1.  The 30 day Completion Time of 
Required Action A.1 is acceptable, based on operating 
experience, considering the multiple forms of leakage 
detection that are still available. 

                                                                   (continued)
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BASES

ACTIONS B.1
  (continued) 

With both gaseous and particulate drywell atmospheric 
monitoring channels inoperable, grab samples of the drywell 
atmosphere shall be taken and analyzed to provide periodic 
leakage information.  Provided a sample is obtained and 
analyzed every 12 hours, the plant may continue operation 
since at least one other form of drywell leakage detection 
(i.e., air cooler condensate flow rate monitor) is 
available.  The 12 hour interval provides periodic 
information that is adequate to detect LEAKAGE.

C.1

With the required drywell air cooler condensate flow rate 
monitoring system inoperable, SR 3.4.7.1 is performed every 
8 hours to provide periodic information of activity in the 
drywell at a more frequent interval than the routine 
Frequency of SR 3.4.7.1.  The 8 hour interval provides 
periodic information that is adequate to detect LEAKAGE and 
recognizes that other forms of leakage detection are 
available.  However, this Required Action is modified by a 
Note that allows this action to be not applicable if the 
required drywell atmospheric monitoring system is 
inoperable.  Consistent with SR 3.0.1, Surveillances are not 
required to be performed on inoperable equipment. 

D.1, D.2, D.3.1 and D.3.2

With the drywell floor drain sump monitoring system and the
drywell air cooler condensate flow rate monitoring system 
inoperable, the only means of detecting LEAKAGE is the 
drywell atmospheric gaseous radiation monitor.  A Note 
clarifies this applicability of the Condition.  The drywell
atmospheric gaseous radiation monitor typically cannot 
detect a 1 gpm leak within one hour when RCS activity is
low.  In addition, this configuration does not provide the 
required diverse means of leakage detection.  Indirect 
methods of monitoring RCS leakage must be implemented.  Grab
samples of the drywell atmosphere must be performed every 12 
hours to provide alternate periodic information.

Administrative means of monitoring RCS leakage include
monitoring and trending parameters that may indicate an 
increase in RCS leakage.  There are diverse alternative 
mechanisms from which appropriate indicators may be selected
based on plant conditions.  It is not necessary to utilize 
all of these methods, but a method or methods should be 
selected considering the current plant conditions and 
historical or expected sources of unidentified leakage.  The
administrative methods are drywell pressure and temperature,
Component Cooling Water System outlet temperatures and 
makeup, Reactor Recirculation System pump seal motor cooler 
temperature indication, Drywell cooling fan outlet 
temperatures, Control Rod Drive System flange temperatures,
and Safety Relief Valves tailpipe temperature. These
indications, coupled with the atmospheric grab

                                                                   (continued)
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BASES

ACTIONS
  (continued)

samples, are sufficient to alert the operating staff to an  unexpected 
increase in unidentified LEAKAGE. 

The 12 hour interval is sufficient to detect increasing RCS leakage.  The 
Required Action provides 7 days to restore  another RCS leakage monitor 
to OPERABLE status to regain the intended leakage detection diversity.
The 7 day Completion Time ensures that the plant will not be operated in 
a  degraded configuration for a lengthy time period. 

E.1 and E.2 

With both the gaseous and particulate drywell atmospheric monitor 
channels and the drywell air cooler condensate flow rate monitor 
inoperable, the only means of detecting LEAKAGE is the drywell floor 
drain sump monitoring system.  This Condition does not provide the 
required diverse means of leakage detection.  The Required Action is to 
restore either of the inoperable monitoring systems to OPERABLE status 
within 30 days to regain the intended leakage detection diversity.  The 
30 day Completion Time ensures that the plant will not be operated in a 
degraded configuration for a lengthy time period. 

F.1 and F.2 

If any Required Action of Condition A, B, C, D, or E cannot be met within 
the associated Completion Time, 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 at least MODE 3 within 12 hours and to MODE 4 within 
36 hours.  The allowed Completion Times are reasonable, based on 
operating experience, to reach the required plant conditions in an orderly 
manner and without challenging plant systems.

G.1

With all required monitors inoperable, no required automatic means of 
monitoring LEAKAGE are available, and immediate plant shutdown in 
accordance with LCO 3.0.3 is required.

SURVEILLANCE SR  3.4.7.1
REQUIREMENTS

This SR requires the performance of a CHANNEL CHECK of the required 
drywell atmospheric monitoring system.  The check gives reasonable 
confidence that the channel is operating properly.  The Surveillance 
Frequency is controlled under the Surveillance Frequency Control 
Program.

       (continued)
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B 3.4.7 

GRAND GULF B 3.4-36a LBDCR 18127 

BASES

SURVEILLANCE
REQUIREMENTS  
  (continued) 

SR  3.4.7.2

This SR requires the performance of a CHANNEL FUNCTIONAL TEST of 
the required RCS leakage detection instrumentation. The test ensures 
that the monitors can perform their function in the desired manner.  The 
test also verifies the relative accuracy of the instrumentation.  The 
Surveillance Frequency is controlled under the Surveillance Frequency 
Control Program. 

       (continued) 
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RCS Leakage Detection Instrumentation 
B 3.4.7 

GRAND GULF B 3.4-37 LBDCR 18127 

BASES

SURVEILLANCE SR  3.4.7.3 
REQUIREMENTS
  (continued) This SR requires the performance of a CHANNEL CALIBRATION of the 

required RCS leakage detection instrumentation channels. The calibration 
verifies the accuracy of the instrumentation, including the instruments 
located inside the drywell.  The Surveillance Frequency is controlled 
under the Surveillance Frequency Control Program.. 

REFERENCES 1. 10 CFR 50, Appendix A, GDC 30. 

2. Regulatory Guide 1.45, Revision 0, “Reactor Coolant Pressure 
Boundary Leakage Detection System.” May 1973.

3. GEAP-5620, "Failure Behavior in ASTM A106B Pipes Containing 
Axial Through CWall Flaws," April 1968.

4. NUREG-75/067, "Investigation and Evaluation of Cracking in 
Austenitic Stainless Steel Piping of Boiling Water Reactor Plants," 
October 1975.

5. UFSAR, Section 5.2.5.5.3.  

6. UFSAR, Section 5.2.5.2.  









RCS Specific Activity 
B 3.4.8 

GRAND GULF B 3.4-41 LBDCR 18127 

BASES  (continued) 

SURVEILLANCE SR  3.4.8.1 
REQUIREMENTS

This Surveillance is performed to ensure iodine remains within limit during 
normal operation.  The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by a Note that requires this Surveillance to be 
performed only in MODE 1 because the level of fission products 
generated in other MODES is much less. 

REFERENCES 10 CFR 50.67, Accident Source Term.

UFSAR, Section 15.6.4. 





RHR Shutdown Cooling SystemCHot Shutdown 
B 3.4.9 

GRAND GULF B 3.4-43 LBDCR 14044 

BASES
                                                                                                                                                         

LCO OPERABLE RHR pump, two heat exchangers in series, and the  
  (continued) associated piping and valves.  Each shutdown cooling subsystem is 

considered OPERABLE if it can be manually aligned (remote or local) in 
the shutdown cooling mode for removal of decay heat.  In MODE 3, one 
RHR shutdown cooling subsystem can provide the required cooling, but 
two subsystems are required to be OPERABLE to provide redundancy.
Operation of one subsystem can maintain or reduce the reactor coolant 
temperature as required.  However, to ensure adequate core flow to allow 
for accurate average reactor coolant temperature monitoring, nearly 
continuous operation is required.  Management of gas voids is important 
to RHR Shutdown Cooling System Operability. 

Note 1 permits both RHR shutdown cooling subsystems and recirculation 
pumps to not be in operation for a period of 2 hours in an 8 hour period.
Note 2 allows one RHR shutdown cooling subsystem to be inoperable for 
up to 2 hours for performance of surveillance tests.  These tests may be 
on the affected RHR System or on some other plant system or 
component that necessitates placing the RHR System in an inoperable 
status during the performance.  This is permitted because the core heat 
generation can be low enough and the heatup rate slow enough to allow 
some changes to the RHR subsystems or other operations requiring RHR 
flow interruption and loss of redundancy. 

                                                                                                                                                         

APPLICABILITY In MODES 1 and 2, and in MODE 3 with reactor steam dome pressure 
greater than or equal to the RHR cut in permissive pressure, this LCO is 
not applicable.  Operation of the RHR System in the shutdown cooling 
mode is not allowed above this pressure because the RCS pressure may 
exceed the design pressure of the shutdown cooling piping.  Decay heat 
removal at reactor pressures greater than or equal to the RHR cut in 
permissive pressure is typically accomplished by condensing the steam in 
the main condenser.  Additionally, in MODE 2 below this pressure, the 
OPERABILITY requirements for the Emergency Core Cooling Systems 
(ECCS) (LCO 3.5.1, "ECCSCOperating") do not allow placing the RHR 
shutdown cooling subsystem into operation. 

In MODE 3 with reactor steam dome pressure below the RHR cut in 
permissive pressure (i.e., the actual pressure at which the interlock 
resets) the RHR System may be operated in the

       (continued) 







RHR Shutdown Cooling System - Hot Shutdown 
B 3.4.9 

GRAND GULF B 3.4-46 LBDCR 18127 

BASES

ACTIONS B.1, B.2, and B.3  (continued) 

separately for each occurrence involving a loss of coolant circulation.
Furthermore, verification of the functioning of the alternate method must 
be reconfirmed every 12 hours thereafter.  This will provide assurance of 
continued temperature monitoring capability. 

During the period when the reactor coolant is being circulated by an 
alternate method (other than by the required RHR shutdown cooling 
system or recirculation pump), the reactor coolant temperature and 
pressure must be periodically monitored to ensure proper function of the 
alternate method.  The once per hour Completion Time is deemed 
appropriate.

SURVEILLANCE SR  3.4.9.1 
REQUIREMENTS

This Surveillance verifies that one RHR shutdown cooling subsystem or 
recirculation pump is in operation and circulating reactor coolant.  The 
required flow rate is determined by the flow rate necessary to provide 
sufficient decay heat removal capability.  The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

This Surveillance is modified by a Note allowing sufficient time to align the 
RHR System for shutdown cooling operation after clearing the pressure 
interlock that isolates the system, or for placing a recirculation pump in 
operation.  The Note takes exception to the requirements of the 
Surveillance being met (i.e., forced coolant circulation is not required for 
this initial 2 hour period), which also allows entry into the Applicability of 
this Specification in accordance with SR 3.0.4 since the Surveillance will 
not be "not met" at the time of entry into the Applicability. 

SR 3.4.9.2 

RHR Shutdown Cooling System piping and components have the 
potential to develop voids and pockets of entrained gases.  Preventing 
and managing gas intrusion and accumulation is necessary for proper
operation of the RHR shutdown cooling system subsystems and may also 
prevent water hammer, pump cavitation, and pumping of noncondensible 
gas into the reactor vessel. 

Selection of RHR Shutdown Cooling System locations susceptible to gas 
accumulation is based on a review of system design information, 
including piping and instrumentation drawings, isometric drawings, plan 
and elevation drawings, and calculations. The design review is 
supplemented by system walk downs to validate the system high points 
and to confirm the location and orientation of

(continued)



RHR Shutdown Cooling System - Hot Shutdown 
B 3.4.9 

GRAND GULF B 3.4-46a LBDCR 18127 

BASES

important components that can become sources of gas or could 
otherwise cause gas to be trapped or difficult to remove during system 
maintenance or restoration. Susceptible locations depend on plant and 
system configuration, such as stand-by versus operating conditions.

The RHR Shutdown Cooling System is OPERABLE when it is sufficiently 
filled with water. Acceptance criteria are established for the volume of 
accumulated gas at susceptible locations. If accumulated gas is 
discovered that exceeds the acceptance criteria for the susceptible 
location (or the volume of accumulated gas at one or more susceptible 
locations exceeds an acceptance criteria for gas volume at the suction or 
discharge of a pump), the Surveillance is not met. If it is determined by 
subsequent evaluation that the RHR Shutdown Cooling System is not 
rendered inoperable by the accumulated gas (i.e., the system is 
sufficiently filled with water), the Surveillance may be declared met. 
Accumulated gas should be eliminated or brought within the acceptance 
criteria limits.

RHR Shutdown Cooling System locations susceptible to gas 
accumulation are monitored and, if gas is found, the gas volume is 
compared to the acceptance criteria for the location. Susceptible locations 
in the same system flow path which are subject to the same gas intrusion 
mechanisms may be verified by monitoring a representative subset of 
susceptible locations. Monitoring may not be practical for locations that 
are inaccessible due to radiological or environmental conditions, the plant 
configuration, or personnel safety. For these locations alternative 
methods (e.g., operating parameters, remote monitoring) may be used to 
monitor the susceptible location. Monitoring is not required for susceptible 
locations where the maximum potential accumulated gas void volume has 
been evaluated and determined to not challenge system OPERABILITY. 
The accuracy of the method used for monitoring the susceptible locations 
and trending of the results should be sufficient to assure system 
OPERABILITY during the Surveillance interval.

This SR is modified by a Note that states the SR is not required to be 
performed until 12 hours after reactor steam dome pressure is < the RHR 
cut in permissive pressure. In a rapid shutdown, there may be insufficient 
time to verify all susceptible locations prior to entering the Applicability.

The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. The Surveillance Frequency may vary by 
location susceptible to gas accumulation. 

REFERENCES  None. 
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RHR Shutdown Cooling SystemCCold Shutdown 
B 3.4.10 

GRAND GULF B 3.4-48 LBDCR 14044 

BASES
                                                                                                                                                         

LCO aligned (remote or local) in the shutdown cooling mode for 
  (continued) removal of decay heat.  In MODE 4, one RHR shutdown cooling 

subsystem can provide the required cooling, but two subsystems are 
required to be OPERABLE to provide redundancy.  Operation of one 
subsystem can maintain and reduce the reactor coolant temperature as 
required.  However, to ensure adequate core flow to allow for accurate 
average reactor coolant temperature monitoring, nearly continuous 
operation is required.  Management of gas voids is important to RHR 
Shutdown Cooling System OPERABILITY. 

Note 1 permits both RHR shutdown cooling subsystems and recirculation 
pumps to not be in operation for a period of 2 hours in an 8 hour period.
Note 2 allows one RHR shutdown cooling subsystem to be inoperable for 
up to 2 hours for performance of surveillance tests.  These tests may be 
on the affected RHR System or on some other plant system or 
component that necessitates placing the RHR System in an inoperable 
status during the performance.  This is permitted because the core heat 
generation can be low enough and the heatup rate slow enough to allow 
some changes to the RHR subsystems or other operations requiring RHR 
flow interruption and loss of redundancy. 

Note 3 permits both RHR shutdown cooling subsystems and recirculation 
pumps to not be in operation during performance of inservice leak testing 
and during hydrostatic testing.  This is permitted because RCS pressures 
and temperatures are being closely monitored as required by LCO 3.4.11. 

                                                                                                                                                         

APPLICABILITY In MODES 1 and 2, and in MODE 3 with reactor steam dome pressure 
greater than or equal to the RHR cut in permissive pressure, this LCO is 
not applicable.  Operation of the RHR System in the shutdown cooling 
mode is not allowed above this pressure because the RCS pressure may 
exceed the design pressure of the shutdown cooling piping.  Decay heat 
removal at reactor pressures greater than or equal to the RHR cut in 
permissive pressure is typically accomplished by condensing the steam in 
the main condenser.  Additionally, in MODE 2 below this pressure, the 
OPERABILITY requirements for the Emergency Core Cooling Systems 
(ECCS) (LCO 3.5.1, "ECCSCOperating") do not allow placing the RHR 
shutdown cooling subsystem into operation. 

       (continued) 







 RHR Shutdown Cooling System - Cold Shutdown 
B 3.4.10 

 
 

GRAND GULF B 3.4-51 LBDCR 18127 

BASES

SURVEILLANCE SR  3.4.10.1  (continued) 
REQUIREMENTS

determined by the flow rate necessary to provide sufficient decay heat 
removal capability.  The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.4.10.2 

RHR Shutdown Cooling System piping and components have the 
potential to develop voids and pockets of entrained gases. Preventing 
and managing gas intrusion and accumulation is necessary for proper 
operation of the RHR shutdown cooling subsystems and may also 
prevent water hammer, pump cavitation, and pumping of noncondensible 
gas into the reactor vessel. 

Selection of RHR Shutdown Cooling System locations susceptible to gas 
accumulation is based on a review of system design information, 
including piping and instrumentation drawings, isometric drawings, plan 
and elevation drawings, and calculations. The design review is 
supplemented by system walk downs to validate the system highpoints 
and to confirm the location and orientation of important components that 
can become sources of gas or could otherwise cause gas to be trapped 
or difficult to remove during system maintenance or restoration. 
Susceptible locations depend on plant and system configuration, such as 
stand-by versus operating conditions. 

The RHR Shutdown Cooling System is OPERABLE when it is sufficiently 
filled with water. Acceptance criteria are established for the volume of 
accumulated gas at susceptible locations. If accumulated gas is 
discovered that exceeds the acceptance criteria for the susceptible 
location (or the volume of accumulated gas at one or more susceptible 
locations exceeds an acceptance criteria for gas volume at the suction or 
discharge of a pump), the Surveillance is not met. If it is determined by 
subsequent evaluation that the RHR Shutdown Cooling System is not 
rendered inoperable by the accumulated gas (i.e., the system is 
sufficiently filled with water), the Surveillance may be declared met. 
Accumulated gas should be eliminated or brought within the acceptance 
criteria limits. 

 RHR Shutdown Cooling System locations susceptible to gas 
accumulation are monitored and, if gas is found, the gas volume is 
compared to the acceptance criteria for the location. Susceptible locations 
in the same system flow path which are subject to the same gas inrusion 
mechanisms may be verified by monitoring a representative subset of 
susceptible locations. Monitoring may not be practical for locations that 
are inaccessible due to radiological or environmental conditions, the plant 
configuration, or personnel safety. For these locations alternative 
methods (e.g., operating parameters, remote monitoring) may be used

(continued)



RHR Shutdown Cooling System - Cold Shutdown 
B 3.4.10 

GRAND GULF B 3.4-51a LBDCR 18127 

BASES

to monitor the susceptible location. Monitoring is not required for 
susceptible locations where the maximum potential accumulated gas void 
volume has been evaluated and determined to not challenge system 
OPERABILITY. The accuracy of the method used for monitoring the 
susceptible locations and trending of the results should be sufficient to 
assure system OPERABILITY during the Surveillance interval. 

The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. The Surveillance Frequency may vary by 
location susceptible to gas accumulation. 

REFERENCES  None. 













RCS P/T Limits 
B 3.4.11 

GRAND GULF B 3.4-57 LBDCR 18127 

BASES

ACTIONS C.1 and C.2 
  (continued) 

Operation outside the P/T limits in other than MODES 1, 2, and 3 
(including defueled conditions) must be corrected so that the RCPB is 
returned to a condition that has been verified by stress analyses.  The 
Required Action must be initiated without delay and continued until the 
limits are restored. 

Besides restoring the P/T limit parameters to within limits, an evaluation is 
required to determine if RCS operation is allowed.  This evaluation must 
verify that the RCPB integrity is acceptable and must be completed 
before approaching criticality or heating up to > 200°F.  Several methods 
may be used, including comparison with pre-analyzed transients, new 
analyses, or inspection of the components.  ASME Section XI, 
Appendix E (Ref. 6), may be used to support the evaluation; however, its 
use is restricted to evaluation of the beltline. 

SURVEILLANCE SR  3.4.11.1 
REQUIREMENTS

Verification that operation is within limits is required when RCS pressure 
and temperature conditions are undergoing planned changes.  The 
Surveillance Frequency is controlled under the Surveillance Frequency 
Control Program. 

Surveillance for heatup and cooldown, or inservice leakage and 
hydrostatic testing may be discontinued when the criteria given in the 
relevant plant procedure for ending the activity are satisfied. 

This SR has been modified by a Note that requires this Surveillance to be 
performed only during system heatup and cooldown operations and 
inservice leakage and hydrostatic testing. 

       (continued) 





RCS P/T Limits 
 B 3.4.11 

GRAND GULF B 3.4-59 LBDCR 18127 

BASES 
                                                                                                                                                         
  
SURVEILLANCE SR  3.4.11.5, SR  3.4.11.6, and SR  3.4.11.7 
REQUIREMENTS 
  (continued) Limits on the reactor vessel flange and head flange temperatures are 

generally bounded by the other P/T limits during system heatup and 
cooldown.  However, operations approaching MODE 4 from MODE 5 and 
in MODE 4 with RCS temperature less than or equal to certain specified 
values require assurance that these temperatures meet the LCO limits. 

 
The flange temperatures must be verified to be above the limits before 
and while tensioning the vessel head bolting studs to ensure that once 
the head is tensioned the limits are satisfied.  When in MODE 4 with RCS 
temperature  80°F, checks of the flange temperatures are required 
because of the reduced margin to the limits.  When in MODE 4 with RCS 
temperature 100°F, monitoring of the flange temperature is required to 
ensure the temperatures are within the limits. 

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

 
 

SR  3.4.11.8 and SR  3.4.11.9 
 

Differential temperatures within the applicable limits ensure that thermal 
stresses resulting from increases in THERMAL POWER or recirculation 
loop flow during single recirculation loop operation will not exceed design 
allowances.  Performing the Surveillance within 15 minutes before 
beginning such an increase in power or flow rate provides adequate 
assurance that the limits will not be exceeded between the time of the 
Surveillance and the time of the change in operation. 

 
An acceptable means of demonstrating compliance with the temperature 
differential requirement in SR 3.4.11.9 is to compare the temperatures of 
the operating recirculation loop and the idle loop. 

 
 
 
 
 
 
 
                                                                                                                                      (continued) 
 
 







Reactor Steam Dome Pressure 
 B 3.4.12 

GRAND GULF B 3.4-62 LBDCR 18127 

BASES 
                                                                                                                                                         
  
APPLICABILITY In MODES 3, 4, and 5, the limit is not applicable because 
  (continued) the reactor is shut down.  In these MODES, the reactor pressure is well 

below the required limit, and no anticipated events will challenge the 
overpressure limits. 

                                                                                                                                                         
 
ACTIONS A.1 
 

With the reactor steam dome pressure greater than the limit, prompt 
action should be taken to reduce pressure to below the limit and return 
the reactor to operation within the bounds of the analyses.  The 15 minute 
Completion Time is reasonable considering the importance of maintaining 
the pressure within limits.  This Completion Time also ensures that the 
probability of an accident while pressure is greater than the limit is 
minimal. 

 
 

B.1 
 

If the reactor steam dome pressure cannot be restored to within the limit 
within the associated Completion Time, 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 at least 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  3.4.12.1 
REQUIREMENTS 

Verification that reactor steam dome pressure is  1045 psig ensures that 
the initial conditions of the vessel overpressure protection analysis are 
met.  The Surveillance Frequency is controlled under the Surveillance 
Frequency Control PClean rogram. 

                                                                                                                                                         
  
REFERENCES 1. UFSAR, Section 5.2. 
 

2. UFSAR, Section 15. 
 


