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CONTAINMENT SYSTEMS

BASES 

3/4.6.5 SECONDARY CONTAINMENT (Continued) 

The field tests for bypass leakage across the SGTS charcoal adsorber and 

HEPA filter banks are performed at a flow rate of 5764 ± 10% cfm. The laboratory 

analysis performed on the SGTS carbon samples will be tested at a velocity of 66 

fpm based on the system residence time.  

The SGTS filter train pressure drop is a function of air flow rate and 

filter conditions. Surveillance testing is performed using either the SGTS or 
drywell purge fans to provide operating convenience.  

Each reactor enclosure secondary containment zone and refueling area 

secondary containment zone is tested independently to verify the design leak 

tightness. A design leak tightness of 2500 cfm or less for each reactor 

enclosure and 764 cfm or less for the refueling area at a 0.25 inch of vacuum 

water gage wili ensure that containment integrity is tmaintained at an 

acceptable level if all zones are connected to the SGTS at the same time.  

The Reactor Enclosure Secondary Containment Autonratic Isolation Valves 

and Refueling Area Secondary Containment Automatic Isolation Valves can be 

found in the UFSAR.  

The post-LOCA offsite dose analysis assumes a reactor enclosure secondary 

containment post-draw down, leakage rate of 2500 cfm and certain post-accident 

X/Q values. While the post-accident X/Q values represent a statistical inter

pretation of historical meteorological data, the highest ground level wind 

speed which can be associated with these values is 7 mph (Pasquill-Gif ford 
stability Class G for a ground level release). Therefore, the surveillance 

requirement assures that the reactor enclosure secondary containment is verified 
under meteorological conditions consistent with the assumptions utilized in the 

design basis analysis. Reactor Enclosure Secondary Containment leakage tests that 

are successfully performed at wind speeds in excess of 7 mph would also satisfy 

the leak rate surveillance requirements, since it shows compliance with more 

conservative test conditions.  

3/4.6.6 PRIMARY CONTAINMENT ATMOSPHERE CONTROL 

The OPERABILITY of the systems required for the detection and control of 

hydrogen combustible mixtures of hydrogen and oxygen ensures that these systems 

will be available to maintain the hydrogen concentration within the primary 

containment below the lower flammability limit during post-LOCA conditions.  

The primary containment hydrogen recombiner is provided to maintain the oxygen 

concentration below the lower flammability limit. The combustible gas analyzer is 

designed to operate either in standby or continuous mode during normal operation.  

However, the combustible gas analyzer is required to continuously monitor hydrogen 

and oxygen concentrations in the primary containment following a LOCA. The " 

primary containment atmospheric mixing system is provided to ensure adequate 

mixing of the containment atmosphere to prevent localized accumulations of 

hydrogen and oxygen from exceeding the lower flammability limit. The hydrogen 

control system is consistent with the recommendations of Regulatory Guide 1.7, 

"Control of Combustible Gas Concentrations in Containment Following a LOCA, March 

1971.  
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3/4.8 ELECTRICAL POWER SYSTEMS

BASES 

3/4.8.1, 3/4.8.2, and 3/4.8.3 A.C. SOURCES, D.C. SOURCES, and ONSITE POWER 

DISTRIBUTION SYSTEMS 

The OPERABILITY of the A.C. and D.C. power sources and associated 

distribution systems during operation ensures that sufficient power will be 

available to supply the safety-related equipment required for (1) the safe 

shutdown of the facility and (2) the mitigation and control of accident 

conditions within the facility. The minimum specified independent and 

redundant A.C. and D.C. power sources and distribution systems satisfy the 

requirements of General Design Criterion 17 of Appendix A to 10 CFR Part 50.  

An offsite power source consists of all breakers, transformers, switches, 

interrupting devices, cabling, and controls required to transmit power from the 

offsite transmission network to the onsite Class 1E emergency bus or buses. The 

determination of the OPERABILITY of an offsite source of power can be made using 

three factors, that when taken together, describe the design basis calculation 

requirements for voltage regulation. The combination of these factors, described 

below, ensures that the offsite source(s), which provide power to the plant 

emergency buses, will be fully capable of supporting the equipment required to 

achieve and maintain safe shutdown during postulated accidents and transients.  

An offsite source of electrical power is considered OPERABLE if it is within 

the bounds of analyzed conditions. The most limiting analysis provides the 

following bounds: 

1. The Startup Transformer (#10 and/or #20) Load Tap Changer(s) (LTC) are 

in service and in automatic operation, 

2. offsite source grid voltages are maintained above 218.5 kV and the 230 kV 

system and 498 kV on the 525 kV networks, 

3. electrical buses and breaker alignments (13 kV and 4 kV) are maintained 

within the bounds of approved plant procedures.  

Based on specific design analysis, variations to any of these parameters can 

be determined, usually at the sacrifice of another parameter, based on plant 

conditions. Specifics regarding these variations must be controlled by plant 

-procedures or by operability determinations, backed by specific design 

calculations.  

The ACTION requirements specified for the levels of degradation of the 

power sources provide restriction upon continued facility operation commensurate 

with the level of degradation. The OPERABILITY of the power sources are con

sistent with the initial condition assumptions of the safety analyses and are 

based upon maintaining at least two of the onsite A.C. and the corresponding 

D.C. power sources and associated distribution systems OPERABLE during accident 

conditions coincident with an assumed loss-of-offsite power and single failure 

of the other onsite A.C. or D.C. source. At least two onsite A.C. and their 

corresponding D.C. power sources and distribution systems providing power for 

at least two ECCS divisions (I Core Spray loop, 1 LPCI pump and 1 RHR pump in 

suppression pool cooling) are required for design basis accident mitigation as 

discussed in FSAR Table 6.3-3. Onsite A.C. operability requirements for 

common systems such as RHRSW and ESW are addressed in the appropriate system 

specification action statements.  

The A.C. and D.C. source allowable out-of-service times are based on 

Regulatory Guide 1.93, "Availability of Electrical Power Sources," December 

1974. When one or more diesel generators are inoperable, there is an addi
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3/4.8 ELECTRICAL POWER SYSTEMS

BASES 

3/4.8.1. 3/4.8.2, and 3/4.8.3 A.C. SOURCES. D.C. SOURCES. and ONSITE POWER 

DISTRIBUTION SYSTEMS 

tional ACTION requirement to verify that all required systems, subsystems, 

trains, components, and devices, that depend on the remaining OPERABLE diesel 

generators as a source of emergency power, are also OPERABLE. The LPCI mode of 

the RHR system is considered a four train system, of which only two trains are 

required. The verification for LPCI is not required until two diesel generators 

are inoperable. This requirement is intended to provide assurance that a 

loss-of-offsite power event will not result in a complete loss of safety 

function of critical systems during the period when one or more of the diesel 

generators is inoperable. The term verify as used in this context means to 

administratively check by examining logs or other information to determine if 

certain components are out-of-service for maintenance or other reasons. It 

does not mean to perform the surveillance requirements needed to demonstrate 

the OPERABILITY of the component.  

The OPERABILITY of the minimum specified A.C. and D.C. power sources and 

associated distribution systems during shutdown and refueling ensures that 

(1) the facility can be maintained in the shutdown or refueling condition for 

extended time periods and (2) sufficient instrumentation and control capability 

is available for monitoring and maintaining the unit status.  

The surveillance requirements for demonstrating the OPERABILITY of the 

diesel generators are in accordance with the recommendations of Regulatory 

Guide 1.9, "Selection of Diesel Generator Set Capacity for Standby Power 

Supplies," March 10, 1971, Regulatory Guide 1.137 "Fuel-Oil Systems for Standby 

Diesel Generators," Revision 1, October 1979 and Regulatory Guide 1.108, 
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ELECTRTCAL POWER SYSTEMS 

BASES 

A.C. SOURCES, D.C. SOURCES, and 0NSITE POWER DISTRIBUTION SYSTEMS (Continued) 

"Periodic Testing of Diesel Generator Units Used as Onsite Electric Power 

Systems at Nuclear Power Plants," Revision 1, August 1977 except for 

paragraphs C.2.a(3), C.2.c(l), C.2.c(2), C.2.d(3) and C.2.d(4), and the periodic 

testing will be performed at least once per 24 months. The exceptions to Regulatory 

Guide 1.108 allow for gradual loading of diesel generators during testing and decreased 

surveillance test frequencies (in response to Generic Letter 84-15). The single 

largest post-accident load on each diesel generator is the RHR pump.  

The Surveillance Requirement for removal of accumulated water from the fuel oil 

storage tanks is for preventive maintenance. The presence of water does not.  

necessarily represent failure of the Surveillance Requirement, provided the 

accumulated water is removed during performance of the Surveillance.  

Accumulated water in the fuel oil storage tanks constitutes a collection of water 

at a level that can be consistently and reliably measured. The minimum level at 

which accumulated water can be consistently and reliably measured in the fuel 

oil storage tank sump is 0.25 inches. Microbiological fouling is a major cause of 

fuel oil degradation. There are numerous bacteria that can grow in fuel oil and 

cause fouling, but all must have a water environment in order to survive.  

Removal of accumulated water from the fuel storage tanks once every (31) days 

eliminates the necessary environment for bacterial survival. This is the most 

effective means of controlling microbiological fouling. In addition, it eliminates 

the potential for water entrainment in the fuel oil during DG operation. Water may 

come from any of several sources, including condensation, ground water, rain 

water, contaminated fuel oil, and from breakdown of the fuel oil by bacteria.  
Frequent checking for and removal of accumulated water minimizes fouling and 

provides data regarding the watertight integrity of the fuel oil system. The 

Surveillance Frequencies are established by Regulatory Guide 1.137.  

The surveillance requirements for demonstrating the OPERABILITY of the 

units batteries are in accordance with the recommendations of Regulatory Guide 

1.129 "Maintenance Testing and Replacement of Large Lead Storage Batteries for 

Nuclear Power Plants," February 1978 and IEEE Std 450-1980, "IEEE Recommended 

Practice for Maintenance, Testing, and Replacement of Large Lead Storage 
Batteries for Generating Stations and Substations," and IEEE Standard 450-1995, 

"IEEE Recommended Practice for Maintenance, Testing, and Replacement of Vented 
Lead-Acid Batteries for Stationary Applications" except that certain tests will be 
performed at least once every 24 months.  

Verifying average electrolyte temperature above the minimum for which the 

battery was sized, total battery terminal voltage on float charge, connection 

resistance values and the performance of battery service and discharge tests 

ensures the effectiveness of the charging system, the ability to handle high 

discharge rates and compares the battery capacity at that time with the rated 

capacity.  
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CONTAINMENT SYSTEMS

3/4.6.6 PRIMARY CONTAINMENT ATMOSPHERE CONTROL

The OPERABILITY of the systems required for the detection and control of 

hydrogen combustible mixtures of hydrogen and oxygen ensures that these systems 

will be available to maintain the hydrogen concentration within the primary 

containment below the lower flammability limit during post-LOCA conditions.  

The primary containment hydrogen recombiner is provided to maintain the oxygen 

concentration below the lower flammability limit. The combustible gas analyzer 

is designed to operate either in standby or continuous mode during normal 

operation. However, the combustible gas analyzer is required to continuously 

monitor hydrogen and oxygen concentrations in the primary containment following 

a LOCA. The primary containment atmospheric mixing system is provided to ensure 

adequate mixing of the containment atmosphere to prevent localized accumulations 

of hydrogen and oxygen from exceeding the lower flammability limit. The 

hydrogen control system is consistent with the recommendations of Regulatory 

Guide 1.7, *Control of Combustible Gas Concentrations in Containment Following 

a LOCA," March 1971.
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3/4.8 ELECTRICAL POWER SYSTEMS

BASES

3/4.8.1. 3/4.8.2, and 3/4.8.3 A.C. SOURCES, D.C. SOURCES, and ONSITE POWER 

DISTRIBUTION SYSTEMS 

The OPERABILITY of the A.C. and D.C. power sources and associated 

distribution systems during operation ensures that sufficient power will be 

available to supply the safety-related equipment required for (1) the safe 

shutdown of the facility and (2) the mitigation and control of accident 

conditions within the facility. The minimum specified independent and 

redundant A.C. and D.C. power sources and distribution systems satisfy the 

requirements of General Design Criterion 17 of Appendix A to 10 CFR Part 50.  

An offsite power source consists of all breakers, transformers, switches, 

interrupting devices, cabling, and controls required to transmit power from the 

offsite transmission network to the onsite Class 1E emergency bus or buses. The 

determination of the OPERABILITY of an of fsite source of power can be made using 

three factors, that when taken together, describe the design basis calculation 

requirements for voltage regulation. The combination of these factors, described 

below, ensures that the offsite source(s), which provide power to the plant 

emergency buses, will be fully capable of supporting the equipment required to 

achieve and maintain safe shutdown during postulated accidents and transients.  

An offsite source of electrical power is considered OPERABLE if it is within 

the bounds of analyzed conditions. The most limiting analysis provides the 

following bounds: 

1. The Startup Transformer (#10 and/or #20) Load Tap Changer(s) (LTC) are 

in service and in automatic operation, 

2. offsite source grid voltages are maintained above 218.5 kV on the 230 kV 

system and 498 kV and the 525 kV networks, 

3. electrical buses and breaker alignments (13 kV and 4 kV) are maintained 

within the bounds of approved plant procedures.  

Based on specific design analysis, variations to any of these parameters can 

be determined, usually at the sacrifice of another parameter, based on plant 

conditions. Specifics regarding these variations must be controlled by plant 

-procedures or by operability determinations, backed by specific design 

calculations.  

The ACTION requirements specified for the levels of degradation of the 

power sources provide restriction upon continued facility operation commensurate 

with the level of degradation. The OPERABILITY of the power sources are con

sistent with the initial condition assunptions of the safety analyses and are 

based upon maintaining at least two of the onsite A.C. and the corresponding 

D.C. power sources and associated distribution systems OPERABLE during accident 

conditions coincident with an assumed loss-of-offsite power and single failure 

of the other onsite A.C. or D.C. source. At least two onsite A.C. and their 

corresponding D.C. power sources and distribution systems providing power for 

at least two ECCS divisions (1 Core Spray loop, 1 LPCI pump and 1 RHR pump in 

suppression pool cooling) are required for design basis accident mitigation as 

discussed in FSAR Table 6.3-3. Onsite A.C. operability requirements for common 

systems such as CREFAS, SGTS, RHRSW and ESW are addressed in the appropriate 

system specification action statements.  

The A.C. and D.C. source allowable out-of-service times are based on 

Regulatory Guide 1.93, "Availability of Electrical Power Sources," December 1974.  

When one or more diesel generators are inoperable, there is an addi
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3/4.8 ELECTRICAL POWER SYSTEMS

BASES 

3/4.8.1, 3/4.8.2, and 3/4.8.3 A.C. SOURCES, D.C. SOURCES. and ONSITE POWER 

DISTRIBUTION SYSTEMS 

tional ACTION requirement to verify that all remaining required systems, 

subsystems, trains, components, and devices, that depend on the OPERABLE diesel 

generators as a source of emergency power, are also OPERABLE. The LPCI mode of 

the RHR system is considered a four train system, of which only two trains are 

required. The verification for LPCI is not required until two diesel generators 

are inoper-able. This requirement is intended to provide assurance that a loss

of-offsite power event will not result in a complete loss of safety function of 

critical systems during the period when one or more of the diesel generators are 

inoperable. The term verify as used in this context means to administratively 

check by examining logs or other information to determine if certain components 

are out
of-service for maintenance or other reasons. It does not mean to perform the 

surveillance requirements needed to demonstrate the OPERABILITY of the component.  

The OPERABILITY of the minimum specified A.C. and D.C. power sources and 

associated distribution systems during shutdown and refueling ensures that 

(1) the facility can be maintained in the shutdown or refueling condition for 

extended time periods and (2) sufficient instrumentation and control capability 

is available for monitoring and maintaining the unit status.  

The surveillance requirements for demonstrating the OPERABILITY of the 

diesel generators are in accordance with the recomlmendations of Regulatory 

Guide 1.9, "Selection of Diesel Generator Set Capacity for Standby Power 

AUG 2 12000 
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ELECTRICAL POWER SYSTEMS

BASES 

A.C. SOURCES, D.C. SOURCES, and ONSITE POWER DISTRIBUTION SYSTEMS (Continued) 

Supplies, March 10, 1971, Regulatory Guide 1.137 "Fuel-Oil Systems for Standby 

Diesel Generators, " Revision 1, October 1979 and Regulatory Guide 1.108, "Periodic 

Testing of Diesel Generator Units Used as Onsite Electric Power Systems at Nuclear 

Power Plants, " Revision 1, August 1977 except for paragraphs C.2.a(3), C.2.c(1), 

C.2.c(2), C.2.d(3) and C.2.d(4), and the periodic testing will be performed at least 

once per 24 months. The exceptions to Regulatory Guide 1.108 allow for gradual loading 

of diesel generators during testing and decreased surveillance test frequencies (in 

response to Generic Letter 84-15). The single largest post-accident load on each 

diesel generator is the RHR pump.  

The Surveillance Requirement for removal of accumulated water from the fuel oil 

storage tanks is for preventive maintenance. The presence of water does not 

necessarily represent failure of the Surveillance Requirement, provided the 
accumulated water is removed during performance of the Surveillance.  
Accumulated water in the fuel oil storage tanks constitutes a collection of water 
at a level that can be consistently and reliably measured. The minimum level at 
which accumulated water can be consistently and reliably measured in the fuel 

oil storage tank sump is 0.25 inches. Microbiological fouling is a major cause of 
fuel oil degradation. There are numerous bacteria that can grow in fuel oil and 

cause fouling, but all must have a water environment in order to survive.  
Removal of accumulated water from the fuel storage tanks once every (31) days 
eliminates the necessary environment for bacterial survival. This is the most 
effective means of controlling microbiological fouling. In addition, it eliminates 

the potential for water entrainment in the fuel oil during DG operation. Water may 

come from any of several sources, including condensation, ground water, rain 

water, contaminated fuel oil, and from breakdown of the fuel oil by bacteria.  
Frequent checking for and removal of accumulated water minimizes fouling and 

provides data regarding the watertight integrity of the fuel oil system. The 

Surveillance Frequencies are established by Regulatory Guide 1.137.  

The surveillance requirements for demonstrating the OPERABILITY of the 

units batteries are in accordance with the recommendations of Regulatory Guide 

1.129 "Maintenance Testing and Replacement of Large Lead Storage Batteries for 
Nuclear Power Plants," February 1978 and IEEE Std 450-1980, - .IEEE Recommended 
Practice for Maintenance, Testing, and Replacement of Large Lead Storage 

Batteries for Generating Stations and Substations," and IEEE Standard 450-1995, 

"IEEE Recommended Practice for Maintenance, Testing, and Replacement of Vented 

Lead-Acid Batteries for Stationary Applications" except that certain tests will be 

performed at least once every 24 months.  

Verifying average electrolyte temperature above the minimum for which the 

battery was sized, total battery terminal voltage on float charge, connection 

resistance values and the performance of battery service and discharge tests 

ensures the effectiveness of the charging system, the ability to handle high 

discharge rates and compares the battery capacity at that time with the rated 
capacity.  
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