
VIRGINIA ELECTRIC AND POWER COMPANY 

RICHMOND, VIRGINIA 23261 

November 29, 2001 

U.S. Nuclear Regulatory Commission Serial No. 01-684 
Attention: Document Control Desk NL&OS/GSS/ETS RO 
Washington, D.C. 20555 Docket Nos. 50-338 

50-339 
License Nos. NPF-4 

NPF-7 

Gentlemen: 

VIRGINIA ELECTRIC AND POWER COMPANY 
NORTH ANNA POWER STATION UNITS 1 AND 2 
PROPOSED TECHNICAL SPECIFICATION CHANGES 
REVISED CONTAINMENT ANALYSIS 

Pursuant to 10 CFR 50.90, Virginia Electric and Power Company (Dominion) requests 
amendments, in the form of changes to the Technical Specifications to Facility 
Operating Licenses Numbers NPF-4 and NPF-7 for North Anna Power Station Units 1 
and 2, respectively. The proposed changes will revise the Containment Air Partial 
Pressure versus Service Water Temperature to establish a new operating domain for 
containment air partial pressure. A discussion of the proposed Technical Specifications 
changes is provided in Attachment 1. The marked-up and typed pages to the current 
Technical Specifications are provided in Attachments 2 and 3, respectively. Changes 
will also be incorporated into the Improved Technical Specifications (ITS) license 
amendment request submitted to the NRC on December 11, 2000 (Serial No. 00-606).  
Attachments 4 and 5 provide the marked-up and typed pages for ITS.  

We have evaluated the significant hazards considerations and have determined that the 
proposed Technical Specifications changes do not constitute a significant hazards 
consideration as defined in 10 CFR 50.92. The basis for our determination that the 
changes do not involve a significant hazards consideration is provided in Attachment 6.  
We have also determined that operation with the proposed changes will not result in any 
significant increases in the amounts of effluents that may be released offsite and in any 
significant increases in individual or cumulative occupational radiation exposure.  
Therefore, the proposed amendment is eligible for categorical exclusion as set forth in 
10 CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(b), no environmental impact statement 
or environmental assessment is needed in connection with the approval of the proposed 
changes.  

Because there are plant modifications inside containment necessary to implement the 
proposed Technical Specification changes, we plan to implement the changes during 
the North Anna Unit 1 Cycle 16/17 and Unit 2 Cycle 15/16 refueling outages. These 
outages are currently scheduled to begin in the fall of 2002 for Unit 2 and the spring of 
2003 for Unit 1. To permit effective outage planning, it is requested that the NRC 
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approve the proposed Technical Specification changes by August 2002. In addition, it is 
requested that the effective implementation date for the amendments be specified as 
the end of the Cycle 15/16 refueling outage for Unit 2 and end of the Cycle 16/17 
refueling outage for Unit 1.  

If you have any further questions or require additional information, please contact us.  

Very truly yours, 

Leslie N. Hartz 

Vice President - Nuclear Engineering 

Attachments: 

Attachment 1 Discussion of Changes 
Attachment 2 Mark-up of Technical Specifications Changes 
Attachment 3 Proposed Technical Specifications Changes 
Attachment 4 Mark-up of ITS Changes 
Attachment 5 Proposed ITS Changes 
Attachment 6 Significant Hazards Consideration Determination 

Commitments made in this letter: None 

cc: U.S. Nuclear Regulatory Commission 
Region II 
Sam Nunn Atlanta Federal Center 
61 Forsyth Street, SW 
Suite 23T85 
Atlanta, Georgia 30303 

Mr. M. J. Morgan 
NRC Senior Resident Inspector 
North Anna Power Station 

Commissioner 
Bureau of Radiological Health 
1500 East Main Street 
Suite 240 
Richmond, VA 23218 

Mr. J. E. Reasor, Jr.  
Old Dominion Electric Cooperative 
Innsbrook Corporate Center 
4201 Dominion Blvd.  
Suite 300 
Glen Allen, Virginia 23060



SN: 01-684 
Docket Nos.: 50-338/339 

Subject: Proposed TS Changes - Revised Containment Analysis 

COMMONWEALTH OF VIRGINIA ) 
) 

COUNTY OF HENRICO ) 

The foregoing document was acknowledged before me, in and for the County and 
Commonwealth aforesaid, today by Leslie N. Hartz, who is Vice President - Nuclear 
Engineering, of Virginia Electric and Power Company. She has affirmed before me that 
she is duly authorized to execute and file the foregoing document in behalf of that 
Company, and that the statements in the document are true to the best of her 
knowledge and belief.  

Acknowledged before me this 29th day of November, 2001.  

My Commission Expires: March 31, 2004.  

ý"rNotary Public

(SEAL)



Attachment 1

Discussion of Changes 

North Anna Power Station 
Units 1 and 2 

Virginia Electric and Power Company 
(Dominion)



1.0 Introduction

Pursuant to 10 CFR 50.90, Virginia Electric and Power Company (Dominion) proposes to revise the 
North Anna Power Station Technical Specifications containment air partial pressure versus service 
water temperature operating limits and surveillance requirements for the recirculation spray pump 
start delay times. These changes reflect a revised containment analysis that was performed to 
incorporate changes in the plant design basis. One of the more significant changes is the 
incorporation of instrumentation uncertainty in areas of the analysis where nominal response had 
previously been assumed. The proposed Technical Specifications changes are applicable to North 
Anna Units 1 and 2.
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2.0 Background

The current Technical Specifications containment air partial pressure versus service water 

temperature operating curve (TS Figure 3.6-1) was submitted by Dominion to increase the 
allowable containment temperature from 105°F to 120TF. The NRC approved the license 
amendment request for operation with the revised domain in Reference 1. The current containment 
design basis accident assessments that appear in the North Anna Power Station Updated Final 
Safety Analysis Report (UFSAR) were performed in support of the design change to replace the 

North Anna steam generators. These analyses validated the continued applicability of TS Figure 
3.6-1 for operation with the replacement steam generators. Several supplemental evaluations to 
address varying plant design conditions have been incorporated into the station licensing basis via 
safety evaluation. For example, the casing cooling tank minimum design flow rate was found to be 
larger than that assumed in the previous analyses, and some design margin was consumed in the 
new analysis to provide operating margin. The revised analysis includes explicit assumptions to 
reflect such changes.  

2.1 Design and Licensing Basis 

The design of the North Anna Units 1 and 2 subatmospheric containment structure is based on 
the following criteria: 

1. The peak calculated containment atmosphere pressure shall not exceed the design pressure of 
45 psig.  

2. The containment shall be depressurized following a design basis accident to below 1 
atmosphere absolute pressure in less than 1 hour.  

3. Once depressurized, the containment shall be maintained at a pressure less than 1 atmosphere 
absolute for the duration of the accident.  

The peak containment pressure (Criterion 1) sets the maximum operating pressure for cold 
service water conditions and the containment depressurization system is sized in accordance with 
Criteria 2 and 3 for warm service water conditions. All three of the above design criteria are 
confirmed to be met by performing a series of analyses for which the containment air partial 
pressure and service water temperature are varied. The range of values over which the 

containment design criteria are satisfied establishes the acceptable operating region. Permissible 
air partial pressure as a function of service water temperature is specified in the Technical 
Specifications.  

In addition to the structural design criteria, the low head safety injection (LHSI) and recirculation 
spray (RS) pumps are evaluated to ensure that adequate net positive suction head (NPSH) is
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available during the postulated accident. The calculated containment analysis pressure and 

temperature conditions are verified to remain within the existing envelopes used in the program 

for environmental qualification and operation of safety-related equipment located inside 

containment. The calculated peak pressure is used as a basis for the containment leak rate test 

pressure to ensure that dose limits will be met in the event of a release of radioactive material to 

containment. The minimum allowable operating pressure is used as an initial condition for the 

inadvertent quench spray (QS) incident to verify the design condition for the containment mat 

liner.  

The containment analyses include the assumption of the most limiting single active failure and 

availability or unavailability of offsite power (depending on which assumption provides more 

conservative containment conditions). The revised analyses were performed with the Stone and 

Webster Engineering Corporation (SWEC) LOCTIC computer code (Reference 2), which is part of 

the existing containment analysis licensing basis for North Anna. The analysis methodology for the 
effects of sump debris upon head loss in the NPSH analysis is consistent with the current 

UFSAR analysis methodology.
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3.0 Proposed Changes

Dominion proposes to change the surveillance tolerance on the recirculation spray (RS) pump 
delay timers based on the replacement of the current timers with more accurate instruments. To 
incorporate these changes in the plant design basis into the containment analysis basis, the 
operating curve for containment air partial pressure as a function of service water temperature is 
being revised. The proposed containment safety analysis may be implemented by the following 
modifications to the North Anna Units 1 and 2 Technical Specifications. Proposed changes are 
summarized for both Current and Improved Technical Specifications (ITS). Because the revised 
containment analysis and proposed Technical Specifications changes may be implemented after 
the approval and implementation of the North Anna ITS submittal, the ITS changes from the 
revised containment analysis are maintained separate from the ITS submittal.  

3.1 Current Technical Specifications 

3.1.1 Technical Specification 3.6.1.4, Containment Systems, Internal Pressure 

The specifications on the containment air partial pressure will be revised to the proposed 
operating curve in TS Figure 3.6-1, Containment Air Partial Pressure Versus Service Water 
Temperature. In addition, the text will be slightly modified to remove the reference to a constant 
air partial pressure lower limit of 9.0 psia, which is not a feature of the revised figure.  

3.1.2 Technical Specification 4.6.2.2.1, Containment Systems, Containment Recirculation 

Spray System 

The surveillance value for nominal inside recirculation spray (IRS) pump start delay time will be 
changed from 195 to 400 seconds. The timer uncertainties for both IRS and outside recirculation 
spray (ORS) will be changed to 5.0 seconds, from 9.75 seconds for IRS and from 21.0 seconds 
for ORS, to reflect improved instrument accuracy. The reduced instrument uncertainties have 
been credited in the revised safety analyses.  

3.1.3 Technical Specification 4.8.1.1.2, Electrical Power Systems, A.C. Sources 

The surveillance for the emergency diesel generator load sequences are affected by the changes 
to TS 4.6.2.2.1 listed above. TS Table 4.8-1 will be updated with the revised IRS pump start 
delay time of 400 seconds and the revised delay timer tolerance of 5.0 seconds for both IRS and 
ORS pumps.
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3.2 Improved Technical Specifications

3.2.1 ITS 3.6.4, Containment Pressure 

The containment air partial pressure versus service water temperature operating curve in Figure 

3.6.4-1 will be changed to the new curve. In addition, the text will be slightly modified to 
remove the reference to a constant air partial pressure lower limit of 9.0 psia, which is not a 

feature of the revised figure. The Bases to ITS 3.6.4 will be updated with applicable analysis 
inputs and results. These changes are consistent with the proposed CTS changes described in 
Section 3.1.1.  

3.2.2 ITS 3.6.7 Bases, Recirculation Spray System 

The IRS pump start delay time will be changed from 195 to 400 seconds and the timer 
uncertainties for both IRS and ORS will be changed to 5.0 seconds, from 9.75 seconds for IRS 
and from 21.0 seconds for ORS. These Bases changes are consistent with the proposed CTS 
changes described in Section 3.1.2.  

The EDG load sequence times in the current TS 4.8.1.1.2 will be moved to the Technical 
Requirements Manual as part of the ITS implementation. Therefore, there is no required ITS 
change that corresponds to the proposed change to TS 4.8.1.1.2.  

3.3 Implementation of Proposed Changes 

Some RTDs that provide input to TS surveillance parameters (RWST temperature, service water 
temperature, containment temperature, containment air partial pressure, and casing cooling tank 
temperature) will be replaced to ensure that instrument uncertainties are consistent with the 
allowances assumed in the revised accident analysis. Since some of the RTDs that require 
replacement are located inside containment, the modifications are planned during refueling 
outages. Thus, it is requested that the NRC approve the proposed Technical Specifications 
changes by August 2002 and permit the effective date of the amendment to be after the refueling 
outages for both North Anna units subsequent to NRC approval.

Page 5



4.0 Technical and Safety Evaluation

The revised containment analyses incorporated several revised design inputs assumptions into 
the LOCTIC computer code calculations. The parameter changes are associated with 
containment initial conditions and the containment heat removal systems. Other design inputs, 

such as mass and energy release data and containment geometry, are not changed from the 
current analysis. There are no parameter changes that affect the MSLB containment integrity 
analysis; therefore, reanalysis of the MSLB containment integrity analysis was not performed.  
Only the LOCA containment response was reanalyzed with the current containment analysis 
methodology as described in the North Anna UFSAR and the revised design inputs.  

4.1 Changes from the Existing Analysis 

The analysis does not change the Technical Specifications limits for containment temperature, 

RWST temperature, casing cooling tank temperature, accumulator pressure, and service water 
temperature. Other design inputs (e.g., recirculation spray flow rate, uncertainty on service water 
temperature) have been modified in the accident analysis to be consistent with the plant design 
basis and approach of including instrument uncertainties. The inside recirculation spray pump 
start delay time was changed to 400 seconds to ensure adequate NPSH margin consistent with 
the proposed containment air partial pressure operating limits. The key containment analysis 
parameters in the revised LOCTIC calculations are summarized in Table 4.1. The computer code 
inputs are provided and include instrument uncertainty for sensitive parameters.  

4.2 Analytical Methodology 

The LOCA containment integrity analyses were performed employing the SWEC LOCTIC 
containment analysis methodology. The LOCTIC computer code is part of the current North 
Anna containment analysis basis. LOCTIC calculates the pressure and temperature of the 
containment atmosphere as a function of time following a LOCA or MSLB inside containment.  
LOCTIC accounts for the containment heat sinks and sources, fission product decay heat, energy 
release due to steam generator equilibration, post-reflood boiloff, condensation heat and mass 

transfer, spray depressurization systems, mass and energy release from the LOCA, safety 
injection spill, and heat removal through the RS heat exchangers. The analytical methodology 
described in the North Anna UFSAR, Section 6.2.1.1.1, is employed in the revised containment 
analysis.  

LOCTIC analyses were performed for the range of key parameter values in Table 4.1 to verify 
that the containment design criteria are satisfied. Instrumentation uncertainties were 
deterministically included for sensitive parameters. Analyses were performed to determine the
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containment peak pressure and temperature, depressurization time for the containment to reach 

subatmospheric pressure, and the available NPSH for the recirculation spray and low head safety 

injection (LHSI) pumps. The analyses were performed at the limiting break location and size and 

include the limiting single failure. The containment peak pressure and depressurization analyses 
establish the upper air pressure limit of the containment air partial pressure versus service water 

operating curve. The NPSH analyses establish the lower limit of the containment air partial 

pressure versus service water temperature operating domain. The NPSH analyses include the 
head loss through the sump screens due to insulation debris blockage caused by the jet forces 

from the postulated high-energy line break. The debris head loss methodology is consistent with 

the current licensing basis described in the North Anna UFSAR.  

Each scenario was analyzed with the LOCTIC computer code. Each analysis result was verified 

against the applicable acceptance criteria to ensure the containment design criteria continue to be 
satisfied for the revised allowable containment operating conditions. The inadvertent QS 
actuation event was analyzed with the minimum containment pressure from the NPSH analyses 

and the minimum RWST temperature to ensure that the containment liner design criteria 
continue to be satisfied. Finally, the pressure and temperature results were verified to remain 
within the environmental zone description equipment qualification envelope.  

It is important to note that the containment analysis methodology has not changed from the 
current North Anna licensing basis. Only specific design inputs related to heat removal systems 
and containment initial conditions are revised in this containment analysis.  

4.3 Containment Analysis Description 

The range of key input values in Table 4.1 is used to prepare input for each of the analysis cases.  
The following LOCA containment response cases are involved in the reanalysis: 

"* Containment Peak Pressure and Temperature (Section 4.3.1) 

"* Subatmospheric Peak Pressure/Depressurization Time (Section 4.3.2) 

"* LHSI Pump NPSH (Section 4.3.3) 

"* IRS/ORS Pumps NPSH (Section 4.3.4) 

Each analysis case is summarized with results that are verified against the acceptance criteria.  
The inadvertent QS actuation event was analyzed assuming the minimum initial containment 

pressure consistent with the NPSH analyses to ensure that the containment liner design criteria 
continue to be satisfied. Finally, the maximum pressure and temperature results were verified to 

continue to be within the environmental zone description equipment qualification envelope.
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4.3.1 Peak Pressure and Temperature Analysis

The peak containment pressure is a function of the initial total pressure and average temperature 

of the containment atmosphere, the containment free volume, the passive heat sinks in the 
containment, and the rates of mass and energy released to the containment. The passive heat 
sinks in the containment are considered to be at the same initial temperature as the initial average 
containment atmosphere temperature. Maximizing the initial containment total pressure and 
average atmospheric temperature maximizes the calculated peak pressure. Peak pressure cases 
support a maximum containment air partial pressure limit (including uncertainties) such that the 
calculated peak pressure during the design basis accident will be less than 44.1 psig. This value 
is the existing containment leakrate pressure limit as specified in Technical Specifications 3.6.1.2 
and 3.6.1.3.  

The hot leg double-ended rupture with maximum initial containment pressure, temperature, and 
relative humidity is the limiting LOCA case for containment peak pressure and temperature. The 
calculated peak containment pressure is 44.09 psig and the peak containment temperature is 
272.5°F; the peak values occur at 18.7 seconds. A maximum operating containment air partial 

pressure of 11.7 psia ensures that the maximum containment leakrate pressure of 44.1 psig is not 
exceeded during the design basis LOCA. The 11.7 psia maximum initial air partial pressure is 
independent of service water temperature, because the peak pressure occurs before service water 
affects heat removal. A maximum operating containment temperature of 120°F ensures that the 
containment design temperature of 280TF is not exceeded.  

4.3.2 Depressurization Analysis 

The depressurization analysis was performed to show that the containment can conservatively be 
returned to subatmospheric conditions within one hour and remain subatmospheric thereafter.  
The time required to depressurize the containment and the capability to maintain it 
subatmospheric after a pump suction double-ended rupture (PSDER) depends on the mass of air 
in the containment, the design of the containment depressurization systems, and service water 
temperature. When the service water temperature is elevated, it is more difficult to depressurize 
the containment following a LOCA. Therefore, the acceptable range for containment air partial 
pressure is reduced at high service water temperatures.  

The PSDER with one diesel generator as the single failure is the limiting case for containment 
depressurization. The single failure results in only one train of engineered safety features 

available. Minimum flow rates for IRS and ORS are assumed. The PSDER is analyzed at 
different initial service water temperatures and containment pressures to determine an upper limit 
on Figure 4.1 that satisfies the depressurization acceptance criteria. Analyses were performed for
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the current Technical Specifications service water temperature operating range of 350F to 95°F.  
Minimum containment temperature and maximum RWST temperature are assumed. Table 4.2 
summarizes the key results from the depressurization analyses. The longest depressurization time 
was found to be 3373 seconds at 38°F service water temperature. The analyses demonstrate that, 
for operation below the upper limit on Figure 4.1, the containment depressurizes to 
subatmospheric conditions in less than one hour and the pressure remains below 14.7 psia 
thereafter. The containment design criteria continue to be satisfied for the depressurization 
analyses.  

4.3.3 LHSI Pump NPSH Evaluation 

Analyses were performed to demonstrate that the LHSI pumps have adequate NPSH throughout 
the postulated LOCA. The NPSH available must be greater than the NPSH required at all times 
during the accident. The LHSI recirculation flow rate is based on one emergency bus as the most 
limiting single failure (leaving one LHSI and one HHSI pump available). The required LHSI 
pump NPSH is 13.4 ft at the analysis flow rate of 4030 gpm. The LHSI NPSH cases assume 
minimum IRS and ORS flow rates, minimum SW flow rate, and maximum containment 
temperature. The PSDER mass and energy data provide the limiting LHSI pump NPSH results.  
Sump debris head loss is included in the LHSI pump NPSH analysis. Acceptable operation is 
above the containment air partial pressure, at a specific SW temperature, that results in greater 
than 0 ft NPSH margin. However, for conservatism, the minimum containment air partial 
pressure limits in Technical Specifications (see Section 4.3.5) are based on ensuring a minimum 
0.5-ft of available NPSH margin throughout the entire service water temperature operating range.  
This ensures the available LHSI pump NPSH is 0.5 ft greater than the required NPSH for 
operation in the acceptable region of Figure 4.1.  

4.3.4 RS Pump NPSH Evaluation 

Analyses were performed to demonstrate that the IRS and ORS pumps have adequate NPSH 
throughout the postulated LOCA. HLDER mass and energy data are conservative for 
maximizing the energy in the containment sump. One LHSI pump is the limiting single failure.  
The RS pump NPSH cases assume maximum RS pump flow rate, maximum SW flow rate, and 
maximum containment temperature. The ORS pump required NPSH is 11.3 ft at 3750 gpm, and 
the IRS pump required NPSH is 9.6 ft at 3450 gpm.  

The RS NPSH calculation considers the break that potentially generates the largest quantity of 
insulation debris, the portion of that debris that could reach the sump screens, and the additional 
head loss across the sump screens because of the debris. The head loss reduces the available
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NPSH. For the analyzed case, all debris accumulates on the sump screens within about 10 

minutes following the LOCA.  

The LOCTIC computer code was run for several combinations of service water temperature and 

containment pressure in order to establish a containment air partial pressure lower limit. The 

limiting acceptable operation occurs at containment air partial pressure and SW temperature that 

results in greater than 0 ft NPSH margin. The Technical Specification minimum containment air 

pressure lower limits (see Section 4.3.5) are based on 0.5-ft of available NPSH margin across the 

entire service water temperature operating range. Therefore, the available RS pump NPSH is at 

least 0.5 ft greater than the required NPSH for operation in the acceptable domain of Figure 4.1.  

4.3.5 Revised Containment Pressure Operating Curve 

Technical Specifications Figure 3.6-1, "Containment Air Partial Pressure Versus Service Water 

Temperature" was revised as a result of the new containment analyses. The revised operating 

curve is provided as Figure 4.1. The peak pressure analysis sets the upper pressure limit below 

38°F service water, the point where the peak pressure and depressurization analyses converge at 

11.7 psia. The depressurization analyses create the upper pressure limit between 38°F and 95°F 

service water. The lower bound of the Technical Specifications containment air partial pressure 

operating curve is defined by the LHSI pump NPSH results for service water temperature greater 

than 73°F and by the RS pumps NPSH results for service water temperature less than 73°F. The 

containment air partial pressure is 8.85 psia for 73°F service water, where the curves intersect.  

This represents the minimum operating containment air partial pressure on Figure 4.1.  

The revised containment analyses meet all of the acceptance criteria, as specified in the plant 

UFSAR, for operation in the allowable range of the revised Technical Specification containment 

air partial pressure operating curve. Specifically, 

"* The containment peak pressure is less than the 44.1 psig containment leakrate pressure limit 

(Technical Specification 3.6.1.2 and 3.6.1.3), and the peak temperature is less than the design 

limit of 280°F.  

"* The containment depressurizes to less than 14.7 psia in less than one hour and remains 

subatmospheric thereafter.  

"* The LHSI and RS pumps available NPSH is greater than the required NPSH during the 

postulated LOCA.
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4.3.6 Inadvertent QS Actuation Event

The lowest potential operating containment pressure is used as an initial condition for analysis of 
the inadvertent QS actuation event. The minimum credible pressure is calculated to demonstrate 
that different portions of the containment liner meet the design criteria. While the Technical 
Specification operating lower limit is based on 0.5 ft of NPSH margin, the initial pressure for the 
inadvertent QS event is conservatively obtained from an analysis with 0 ft NPSH margin. The 
minimum air pressure supported by the containment analysis is 8.43 psia at 55°F service water 
temperature. The inadvertent QS actuation analysis results in a total containment pressure of 7.07 
psia, which is greater than the 5.5 psia minimum allowable internal pressure for structural 
considerations. Therefore, operation at any pressure in the allowable region of Figure 4.1 would 
not challenge the containment integrity for the inadvertent QS actuation event.  

4.3.7 Equipment Environmental Qualification 

The temperature and pressure results from the peak pressure and depressurization analyses were 
compared to the existing environmental zone description equipment qualification limits. The 
NPSH analyses minimize containment pressure and air temperature, so those analysis results are 
non-limiting for the purposes of equipment qualification. Consequently, the equipment 
qualification profiles remain bounding.  

4.3.8 Main Steamline Break Evaluation 

There are no parameter changes that affect the MSLB containment integrity analysis of record.  
The revised LOCA containment analyses support a maximum containment air partial pressure of 
11.7 psia. The MSLB analyses of record were performed at 11.2 psia. The MSLB containment 
analysis of record has significant margin to the event acceptance criteria for the 1.4 ft2 break, and 
an increase in initial pressure from 11.2 to 11.7 psia does not cause the MSLB accident to result 
in more severe containment pressurization than the LOCA analysis. Other initial conditions in 
the MSLB analysis are not affected by the revised containment design inputs or the Technical 
Specifications containment air partial pressure operating domain. The current MSLB 
containment integrity analysis remains bounded by the LOCA containment analyses, and explicit 
reanalysis of the MSLB containment integrity analysis was not performed.  

4.3.9 Conclusions from Revised Containment Analysis 

The North Anna containment integrity analyses were revised to incorporate changes in the plant 
design basis and to explicitly include several issues that are part of the current analysis basis but 
were not included in previous LOCTIC analyses. The Technical Specifications containment air
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partial pressure versus service water temperature operating curve will be revised based on the 
new accident analysis. Technical Specification changes are required for the IRS pump start delay 
time and the uncertainties associated with the IRS and ORS delay timers. The analyses meet all 
of the acceptance criteria, as specified in the plant UFSAR, for operation in the allowable range 
of the revised Technical Specification containment air partial pressure versus service water 
temperature operating curve. Specifically, 

"* The containment peak pressure is less than the 44.1 psig containment leakrate pressure limit 
(Technical Specification 3.6.1.2 and 3.6.1.3), and the peak temperature is less than the design 
limit of 2800F.  

"* The containment depressurizes to less than 14.7 psia in less than one hour and remains 
subatmospheric thereafter.  

"* The LHSI and RS pumps available NPSH is greater than the required NPSH during the 
postulated LOCA.  

"* The containment liner design criteria are satisfied based on analysis of the inadvertent QS 
actuation event from the minimum allowable containment air partial pressure.  

"* The environmental zone description equipment qualification profiles for pressure and 
temperature bound the predicted pressures and temperatures from the containment analyses.
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4.4 Environmental Assessment

The revised containment analysis and the associated Technical Specifications changes for the 
containment air partial pressure operating curve and recirculation spray system delay times will 
not increase the individual or cumulative occupational radiation exposure. The containment 
system and the spray systems will remain operable to prevent the release of radioactivity. Thus, 
the risk of offsite release is not increased. The containment will continue to be operated and 
tested in the same manner. No new effluents or effluent release paths are created as a result of 
the proposed Technical Specifications changes. The proposed changes will continue to ensure 
the containment and spray systems are operable as assumed in the safety analysis to mitigate the 
consequences of the accidents. Therefore, the proposed amendment is eligible for categorical 
exclusion as set forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(b), no environmental 
impact statement or environmental assessment is needed in connection with the approval of the 
proposed change.
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Table 4.1: Key Parameters in the Containment Analysis

Parameter 
Maximum Core Power, MWt 

Containment Pressure, psia 
Containment Temperature, OF 

Service Water Temperature, OF 

Maximum Casing Cooling Tank Temperature, OF 
RWST Temperature, OF 

Accumulator Pressure, psia 
Accumulator Temperature, OF 

Accumulator Water Volume, gallons 

Service Water Flow Rate, gpm 
ORS Flow Rate, gpm 
IRS Flow Rate, gpm 
LHSI Flow Rate, gpm 

QS Bleed Flow Rate, gpm 
Casing Cooling Minimum Flow Rate, gpm 

High-high CLS Pressure, psia 
Early RMT Switchover, RWST gallons 
Late RMT Switchover, RWST gallons 
QS Start Time Delay from CDA Signal, sec 
IRS Tech Spec Allowable Delay Time, sec 
ORS Tech Spec Allowable Delay Time, sec

Value' 
2951 
See Figure 4.1 
84.5-121.5 
32-98 
53 
38-52 
590-705 
84.5-121.5 
7545-7791 

4500-7900 
3450-3750 
3100-3400 
4030-4120 
145 
700 

30 
356,130 
386,200 
70 
395-405 
205-215

1) Key parameter values include instrument uncertainty and flow degradation where applicable.
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Table 4.2: Containment Depressurization Analysis Results

Page 15

Initial TS Temperature Pressure Depress- Subatmospheric 
Initial TS Containmnta T r Turization Pressure SW Containment Air 

Temperature Partial Pressure Peak Time Peak Time Time Peak Time 
(OF) (psia) (OF) (see) (psig) (sec) (sec) (psig) (see) 

38 11.70 267.11 18.6 41.29 18.6 3373 -0.08 6018 

55 10.99 267.15 18.5 40.37 18.5 3267 -0.08 6278 

75 10.14 267.22 18.5 39.30 18.5 3271 -0.07 6318 

95 9.10 267.32 18.5 37.96 18.5 3309 -0.13 6571



Figure 4.1

Containment Air Partial Pressure versus Service Water Temperature 

(Revised Tech Spec Figure 3.6-1) 
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5.0 Conclusions

Dominion proposes to modify the North Anna Units 1 and 2 Technical Specifications based on 

the results of revised containment integrity analyses that explicitly include changes to the plant 

design basis. The safety analyses conducted demonstrate that the containment design criteria 

continue to be satisfied for operation in the permissible range of the revised containment air 
partial pressure versus service water temperature curve. The analyses include instrumentation 

uncertainties on key parameters.

Page 17
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Attachment 2

Mark-up of Unit 1 and Unit 2 Technical Specifications Changes 

North Anna Power Station 
Units 1 and 2 

Virginia Electric and Power Company 
(Dominion)



12-14-88

CONTAINMENT SYSTEMS 

INTERNAL PRESSURE 

LIMITING CONDITION FOR OPERATION 

3.6.1.4 Primary containment internal air partial pressure shall be maintainedŽ>9.0 psia and) I 

within the acceptable operation region on Figure 3.6-1.  

APPLICABILITY: MODES 1, 2,3 and 4.  

ACTION:. .. Il a k.(Iv [, L ("'ei' 

With the containment internal air partial pressur .0 .ps aor abov e nthe ppablel inhown on 
Figure 3.6-1, restore the internal air partial pressure to within the limits within 1 hour or be in at 
least HOT STANDBY within the next 6 hours and in COLD SHUTDOWN within the following 
30 hours.  

SURVEILLANCE REQUIREMENTS 

4.6.1.4 The primary containment internal air partial pressure shall be determined to be within the 
limits at least once per 12 hours.

NORTH ANNA - UNIT I 3/4 6-5 Amendment No. I110



12-14-88
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Figure 3.6-1: Containment Air Partial Pressure versus Service Water Temperature 

Ranges: 
Containment Temperature 86-120°F 
RWST Temperature < 501F 
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04-22-99

CONTAINMENT SYSTEMS 

CONTAINMENT RECIRCULATION SPRAY SYSTEM 

SURVEILLANCE REQUIREMENTS 

4.6.2.2.1 Each containment recirculation spray subsystem and casing cooling subsystem shall be 
demonstrated OPERABLE: 

a. At least once per 31 days by verifying that each valve (manual, power operated or 
automatic) in the flow path that is not locked, sealed or otherwise secured in position, 
is in its correct position.  

b. Verify each RS and casing cooling pump's developed head at the flow test point is 
greater than or equal to the required developed head. The frequency shall be in 
accordance with the Inservice Testing Program.  

c. At least once per 18 months by: 

1. Verifying that on a Containment Pressure High-High signal, each casing cooling 
pump starts automatically without time delay, and each recirculation spray pump 
starts automatically with the following time delays: inside 9 (Q75 econds, 
outside 210 +(•seconds. 40oY s(, 

2. Verifying that each automatic valve in the flow path actuates to its correct position 
on a containment pressure high-high test signal.  

d. At least once per 10 years by performing an air or smoke flow test through each spray 
header and verifying each spray nozzle is unobstructed.  

4.6.2.2.2 The casing coolant tank shall be demonstrated OPERABLE: 

a. At least once per 7 days by: 

1. Verifying the contained borated water volume in the tank, and 

2. Verifying the boron concentration of the water.  

b. At least once per 24 hours by verifying the casing cooling tank temperature.

Amendment No. 6--1-8, 219INORTH ANNA - UNIT I 3/4 6-12a



3-27-87

TABLE 4.8-1 

LIST OF LOAD SEQUENCING TIMERS AND DESIGN SETPOINTS

TIMER 
IDENTIFICATION 

1FWEAO1-62 

IFWEAOI-62A 

I SWEA03-62 

1RSOAOI-62B 

IRSOAOI-62A 

1CCPAOI-62Y 

ICCPAOI-62X 

1RSIAOI-62A 

IRSIAOI-62 

1QSSAOI-62A 

1HVRA03-62 

IHVRA04-62 

IHVRB04-62 

1PGSA02-62A 

IENSH06-62A 

1 HVRC04-62 

1SWSA35-62A1A 

1SWSA35-62B IA

"H" BUS 

SET POINT 
(SECONDS) 

20 

25 

10 

35 

210 

15 

20 

20 4C 

15 

30 

10 

10 

10 

15 

10 

15 

15

INITIATING(') 
SIGNAL 

SI 

LOP 

LOP 

LOP 

CDA 

LOP 

LOP 

LOP 

CDA 

LOP 

LOP 

LOP 

LOP 

(2) 
LOP 

LOP 

SI 

SI

TOLERANCE 
(SECONDS) 

± 1.00 

± 1.25 

± 0.50 

± 1.75 

+ 0.75 

± 1.00 

±1.00 S. 0 

+ 0.75 

_ 1.50 

_ 0.50 

± 0.50 

+ 0.50 

+ 0.75 

+ 0.50 

± 1.50 

+ 1.50
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3-27-87

TABLE 4.8-1 (CONTINUED) 

LIST OF LOAD SEQUENCING TIMERS AND DESIGN SETPOINTS

TIMER 
IDENTIFICATION 

1FWEBOI-62 

1FWEBOI-62A 

1SWEB03-62 

IRSOBO1-62B 

1RSOBOI-62A 

1 CCPBO1-62Y 

I CCPBOI-62X 

1RSIBOI-62A 

IRSIBO1-62 

1QSSBO1-62A 

1HVRB03-62 

IHVRD04-62 

IHVRE04-62 

1HVRF04-62 

1PGSB02-62A 

IENSJ06-62A 

ISWSB35-62A IB 
I SWSB35-62B I B

"J" BUS 
SET POINT 
(SECONDS) 

20 
25 
10 
35 

210 
15 
20 

2040 

15 
30 
10 
10 
10 
10 
15 
15 
15

INITIATING(') 
SIGNAL 

SI 
LOP 
LOP 
LOP 
CDA 
LOP 
LOP 
LOP 
CDA 
LOP 
LOP 
LOP 
LOP 
LOP 
(2) 

LOP 
SI 
SI

TOLERANCE 
(SECONDS) 

± 1.00 
± 1.25 
± 0.50 
± 1.75 
+ 50,C) 
± 0.75 
± 1.00 
± 1.00 

C/ 

± 0.75 
± 1.50 
± 0.50 
± 0.50 
± 0.50 
± 0.50 
± 0.75 
± 1.50 
± 1.50

(1) SI - Safety Injection 
LOP - Loss of Offsite Power 
CDA - Containment Depressurization Actuation 

(2) Low primary grade water header pressure

NORTH ANNA - UNIT I
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12-14-88
CONTAINMENT SYSTEMS 

INTERNAL PRESSURE 

LIMITING CONDITION FOR OPERATION 

', 3.6.1.4 Primary containment internal air partial pressure shall be maintainedqerao 

e ual to 9.0 sa ithin the acceptable operation on Figure 3.6-1.  

APPLICABILITY: MODES 1,2,3 and 4.  

ACTION: 

With the containment internal air partial pressure less than 9.0 psia or above the a licable limit 
shown on Figure 3.6-1, restore the internal air partial pressure to within the limits within 1 hour or 
be in at least HOT STANDBY within the next 6 hours and in COLD SHUTDOWN within the 
following 30 hours.  

SURVEILLANCE REQUIREMENTS 

4.6.1.4 The primary containment internal air partial pressure shall be determined to be within the 
limits at least once per 12 hours.  

a 2= 
=I T'0. .  

KJOC

NORTH ANNA - UNIT 2 3/4 6-6 Amendment No. 96
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Figure 3.6-1 Containment Air Partial Pressure Versus Service Water Temperature
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Figure 3.6-1: Containment Air Partial Pressure versus Service Water Temperature 

Ranges: 
Containment Temperature 86-120°F 
RWST Temperature < 50°F 12.0 
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04-22-99

CONTAINMENT SYSTEMS 

CONTAINMENT RECIRCULATION SPRAY SYSTEM 

SURVEILLANCE REQUIREMENTS (Continued) 

b. Verify each RS and casing cooling pump's developed head at the flow test point is 
greater than or equal to the required developed head. The frequency shall be in 
accordance with the Inservice Testing Program.  

c. At least once per 18 months by: 
1. Verifying that on a Containment Pressure-High-High signal, each casing 

cooling pump starts automatically without time delay, and each recirculation 
s ra ump starts automatically with the following time delays: inside 

40sx95 ±9.7 econds, outside 210 ±&scns 
2. Verifying that each automatic valve 5in the flow path actuates to its correct 

position on a Containment Pressure - high-high test signal.  
d. At least once per 10 years by performing an air or smoke flow test through each 

spray header and verifying each spray nozzle is unobstructed.  
4.6.2.2.2 The casing coolant tank shall be demonstrated OPERABLE: 

a. At least once per 7 days by: 
1. Verifying the contained borated water volume in the tank, and 
2. Verifying the boron concentration of the water.  

b. At least once per 24 hours by verifying the casing cooling tank temperature.  

E !' 

EG0-5*5 E 

OZ!*~

NORTH ANNA - UNIT 2 Amendment No. 46-3, 2003/4 6-12



LIST OF LOAD

TABLE 4.8-1 

SEOUENCING TIMERS AND DESIGN SETPOINTS

TIMER 
IDENTIFICATION 

2FWEAO1-62 

2FWEAOI-62A 

2SWEA03-62 

2RSOAOI-62B 

2RSOAOI-62A 

2CCPA01-62Y 

2CCPAO I -62X 

2RSIAOI-62A 

2RSIAOI-62 

2QSSAOI-62A 

2HVRA03-62 

2HVRA04-62 

2HVRB04-62 

2HVRC04-62 

2ENSH06-62A 

2SWSA35-62A2A 

2SWSA35-62B2A

"H" BUS 

SET POINT 
(SECONDS) 

20 

25 

10 

35 

210 

15 

20 

20 
@ -oo 

15 

30 

10 

10 

10 

15 

15 

15

INITIATING(') 
SIGNAL 

SI 

LOP 

LOP 

LOP 

CDA 

LOP 

LOP 

LOP 

CDA 

LOP 

LOP 

LOP 

LOP 

LOP 

LOP 

SI 

SI

TOLERANCE 
(SECONDS) 

±1.00 
±1.25 
+0.50 
±1.75 

±0.75 
±1.00 
±1.00 

+0.75 
±1.50 
+0.50 
±0.50 
±0.50 
±0.75 
±1.50 
±1.50

NORTH ANNA - UNIT 2
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3-27-87

TABLE 4.8-1 (Continued) 

LIST OF LOAD SEQUENCING TIMERS AND DESIGN SETPOINTS 

"J" BUS

TIMER 
IDENTIFICATION 

2FWEB01-62 

2FWEBO1-62A 

2SWEB03-62 

2RSOBOI-62B 

2RSOB01-62A 

2CCPBOI-62Y 

2CCPBO I -62X 

2RSIBOI-62A 

2RSIB01-62 

2QSSB01-62A 

2HVRB03-62 

2HVRD04-62 

2HVRE04-62 

2HVRF04-62 

2ENSJ06-62A 

2SWSB35-62A2B 

2SWSB35-62B2B

SET POINT 
(SECONDS) 

20 
25 
10 
35 

210 
15 
20 

200 

15 
30 
10 
10 
10 
15 
15 
15

INITIATING(') 
SIGNAL 

SI 

LOP 

LOP 

LOP 

CDA 

LOP 

LOP 

LOP 

CDA 

LOP 

LOP 

LOP 

LOP 

LOP 

LOP 

SI 

SI

TOLERANCE 
(SECONDS) 

±1.00 
±1.25 
+0.50 
±1.75 

+0.75 
±1.00 
±1.00 

+0.75 
±1.50 
+0.50 
+0.50 
±0.50 
+0.75 
±1.50 
±1.50

(1) SI - Safety Injection 
LOP - Loss of Offsite Power 
CDA - Containment Depressurization Actuation

NORTH ANNA - UNIT 2
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Attachment 3

Proposed Technical Specification Changes 

North Anna Power Station 
Units 1 and 2 

Virginia Electric and Power Company 
(Dominion)



CONTAINMENT SYSTEMS

INTERNAL PRESSURE 

LIMITING CONDITION FOR OPERATION 

3.6.1.4 Primary containment internal air partial pressure shall be maintained within the 
acceptable operation region on Figure 3.6-1.  

APPLICABILITY: MODES 1, 2,3 and 4.  

ACTION: 

With the containment internal air partial pressure outside the acceptable operation region shown 
on Figure 3.6-1, restore the internal air partial pressure to within the limits within 1 hour or be in 
at least HOT STANDBY within the next 6 hours and in COLD SHUTDOWN within the following 
30 hours.  

SURVEILLANCE REQUIREMENTS 

4.6.1.4 The primary containment internal air partial pressure shall be determined to be within the 
limits at least once per 12 hours.

Amendment No. 440,INORTH ANNA - UNIT I 3/4 6-5
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Figure 3.6-1: Containment Air Partial Pressure versus Service Water Temperature 

Ranges: 
Containment Temperature 86-120'F 
RWST Temperature < 50°F
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CONTAINMENT SYSTEMS

CONTAINMENT RECIRCULATION SPRAY SYSTEM 

SURVEILLANCE REQUIREMENTS 

4.6.2.2.1 Each containment recirculation spray subsystem and casing cooling subsystem shall be 
demonstrated OPERABLE: 

a. At least once per 31 days by verifying that each valve (manual, power operated or 
automatic) in the flow path that is not locked, sealed or otherwise secured in position, 
is in its correct position.  

b. Verify each RS and casing cooling pump's developed head at the flow test point is 
greater than or equal to the required developed head. The frequency shall be in 
accordance with the Inservice Testing Program.  

c. At least once per 18 months by: 

1. Verifying that on a Containment Pressure High-High signal, each casing cooling 
pump starts automatically without time delay, and each recirculation spray pump 
starts automatically with the following time delays: inside 400 ±5.0 seconds, 
outside 210 ±5.0 seconds.  

2. Verifying that each automatic valve in the flow path actuates to its correct position 
on a containment pressure high-high test signal.  

d. At least once per 10 years by performing an air or smoke flow test through each spray 
header and verifying each spray nozzle is unobstructed.  

4.6.2.2.2 The casing coolant tank shall be demonstrated OPERABLE: 

a. At least once per 7 days by: 

1. Verifying the contained borated water volume in the tank, and 

2. Verifying the boron concentration of the water.  

b. At least once per 24 hours by verifying the casing cooling tank temperature.

Amendment No. 6-1-82, 24-9,NORTH ANNA - UNIT I 3/4 6-12a



LIST OF LOAD

TABLE 4.8-1 

SEOUENCING TIMERS AND DESIGN SETPOINTS

TIMER 
IDENTIFICATION 

IFWEAO1-62 

IFWEAOI-62A 

1SWEA03-62 

1RSOAOI-62B 

1RSOAO1-62A 

ICCPAOI-62Y 

1 CCPAO I -62X 

IRSIA01-62A 

IRSIAO1-62 

IQSSA01-62A 

IHVRA03-62 

IHVRA04-62 

IHVRB04-62 

1 PGSA02-62A 

1ENSH06-62A 

IHVRC04-62 

ISWSA35-62AIA 

ISWSA35-62B IA

"H" BUS 

SET POINT 
(SECONDS) 

20 
25 
10 
35 

210 
15 
20 
20 

400 
15 
30 
10 
10 
10 
15 
10 
15 
15

INITIATING(') 
SIGNAL 

SI 
LOP 
LOP 
LOP 
CDA 
LOP 
LOP 
LOP 
CDA 
LOP 
LOP 
LOP 
LOP 
(2) 

LOP 
LOP 
SI 
SI

TOLERANCE 
(SECONDS) 

± 1.00 
± 1.25 
±0.50 
± 1.75 
±5.0 
±0.75 
± 1.00 
± 1.00 
±5.0 
± 0.75 
± 1.50 
±0.50 
±0.50 
±0.50 
± 0.75 
±0.50 
± 1.50 
± 1.50

NORTH ANNA - UNIT 1

I

I

Amendment No. 9+1,3/4 8-4a



TABLE 4.8-1 (CONTINUED)

LIST OF LOAD SEQUENCING TIMERS AND DESIGN SETPOINTS

TIMER 
IDENTIFICATION 

IFWEB01-62 

1FWEB01-62A 

1 SWEB03-62 

IRSOBOI-62B 

IRSOBOI-62A 

ICCPBO1-62Y 

I CCPBO I -62X 

1RSIB01-62A 

IRSIB01-62 

1QSSBOl-62A 

IHVRB03-62 

IHVRD04-62 

1HVRE04-62 

1HVRF04-62 

1PGSB02-62A 

1ENSJ06-62A 

ISWSB35-62A1B 

1SWSB35-62B IB

"J" BUS 

SET POINT 
(SECONDS) 

20 
25 
10 
35 

210 
15 
20 
20 

400 
15 
30 
10 
10 
10 
10 
15 
15 
15

INITIATING(') 
SIGNAL 

SI 

LOP 

LOP 

LOP 

CDA 

LOP 

LOP 

LOP 

CDA 

LOP 

LOP 

LOP 

LOP 

LOP 

(2) 
LOP 

SI 

SI

TOLERANCE 
(SECONDS) 

±1.00 
± 1.25 
± 0.50 
± 1.75 
±_5.0 
±0.75 
± 1.00 
± 1.00 
±_5.0 

±_0.75 
± 1.50 
± 0.50 
± 0.50 
± 0.50 
± 0.50 
± 0.75 
± 1.50 
± 1.50

(1) SI - Safety Injection 
LOP - Loss of Offsite Power 
CDA - Containment Depressurization Actuation 

(2) Low primary grade water header pressure

NORTH ANNA - UNIT I

I

Amendment No. 94-,3/4 8-4b



CONTAINMENT SYSTEMS 

INTERNAL PRESSURE 

LIMITING CONDITION FOR OPERATION 

3.6.1.4 Primary containment internal air partial pressure shall be maintained within the 

acceptable operation on Figure 3.6-1.  

APPLICABILITY: MODES 1, 2,3 and 4.  

ACTION: 

With the containment internal air partial pressure outside the acceptable operation region shown 
on Figure 3.6-1, restore the internal air partial pressure to within the limits within 1 hour or be in 
at least HOT STANDBY within the next 6 hours and in COLD SHUTDOWN within the following 
30 hours.  

SURVEILLANCE REQUIREMENTS 

4.6.1.4 The primary containment internal air partial pressure shall be determined to be within the 
limits at least once per 12 hours.

NORTH ANNA - UNIT 2 3/4 6-6 Amendment No. 96,



Figure 3.6-1: Containment Air Partial Pressure versus Service Water Temperature 

Ranges: 
Containment Temperature 86-120°F 
RWST Temperature < 50°F
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CONTAINMENT SYSTEMS

CONTAINMENT RECIRCULATION SPRAY SYSTEM 

SURVEILLANCE REQUIREMENTS (Continued) 

b. Verify each RS and casing cooling pump's developed head at the flow test point is 
greater than or equal to the required developed head. The frequency shall be in 
accordance with the Inservice Testing Program.  

c. At least once per 18 months by: 

1. Verifying that on a Containment Pressure-High-High signal, each casing 
cooling pump starts automatically without time delay, and each recirculation 
spray pump starts automatically with the following time delays: inside 
400 ±5.0 seconds, outside 210 ±5.0 seconds.  

2. Verifying that each automatic valve in the flow path actuates to its correct 
position on a Containment Pressure - high-high test signal.  

d. At least once per 10 years by performing an air or smoke flow test through each 
spray header and verifying each spray nozzle is unobstructed.  

4.6.2.2.2 The casing coolant tank shall be demonstrated OPERABLE: 

a. At least once per 7 days by: 

1. Verifying the contained borated water volume in the tank, and 
2. Verifying the boron concentration of the water.  

b. At least once per 24 hours by verifying the casing cooling tank temperature.

NORTH ANNA - UNIT 2 3/4 6-12 Amendment No. 163 200,



LIST OF LOAD

TABLE 4.8-1 

SEQUENCING TIMERS AND DESIGN SETPOINTS

"H"11 BUS

TIMER 
IDENTIFICATION 

2FWEAO1-62 

2FWEAOI-62A 

2SWEA03-62 

2RSOA01-62B 

2RSOA01-62A 

2CCPAO1-62Y 

2CCPA01-62X 

2RSIA01-62A 

2RSIAO1-62 

2QSSA01-62A 

2HVRA03-62 

2HVRA04-62 

2HVRB04-62 

2HVRC04-62 

2ENSH06-62A 

2SWSA35-62A2A 

2SWSA35-62B2A

SET POINT 
(SECONDS) 

20 
25 
10 
35 

210 
15 
20 
20 

400 
15 
30 
10 
10 
10 
15 
15 
15

INITIATING(') 
SIGNAL 

SI 

LOP 

LOP 

LOP 

CDA 

LOP 

LOP 

LOP 

CDA 

LOP 

LOP 

LOP 

LOP 

LOP 

LOP 

SI 

SI

TOLERANCE 
(SECONDS) 

± 1.00 
± 1.25 
± 0.50 
± 1.75 
±5.0 

± 0.75 
± 1.00 
± 1.00 
±5.0 

± 0.75 
± 1.50 
± 0.50 
± 0.50 
± 0.50 
± 0.75 
± 1.50 
± 1.50

NORTH ANNA - UNIT 2
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TABLE 4.8-1 (Continued) 

LIST OF LOAD SEQUENCING TIMERS AND DESIGN SETPOINTS 

"J" BUS

TIMER 
IDENTIFICATION 

2FWEB01-62 

2FWEBO1-62A 

2SWEB03-62 

2RSOBOI-62B 

2RSOB01-62A 

2CCPBOI-62Y 

2CCPBOI-62X 

2RSIBOI-62A 

2RSIB01-62 

2QSSBOI-62A 

2HVRB03-62 

2HVRD04-62 

2HVRE04-62 

2HVRF04-62 

2ENSJ06-62A 

2SWSB35-62A2B 

2SWSB35-62B2B

SET POINT 
(SECONDS) 

20 

25 

10 

35 

210 

15 

20 

20 

400 

15 

30 

10 

10 

10 

15 

15 

15

INITIATING(') 
SIGNAL 

SI 
LOP 
LOP 
LOP 
CDA 
LOP 
LOP 
LOP 
CDA 
LOP 
LOP 
LOP 
LOP 
LOP 
LOP 

SI 
SI

TOLERANCE 
(SECONDS) 

± 1.00 
± 1.25 
±0.50 
± 1.75 
±5.0 
± 0.75 
± 1.00 
± 1.00 
±5.0 

± 0.75 
± 1.50 
± 0.50 
±0.50 
± 0.50 
±0.75 
± 1.50 
± 1.50

(1) SI - Safety Injection 
LOP - Loss of Offsite Power 
CDA - Containment Depressurization Actuation

NORTH ANNA - UNIT 2

I

I
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Attachment 4

Mark-up ITS Changes 

North Anna Power Station 
Units 1 and 2 

Virginia Electric and Power Company 
(Dominion)



Containment Pressure 
3.6.4

3.6 CONTAINMENT SYSTEMS 

3.6.4 Containment Pressure 

LCO 3.6.4 Containment air partial pressure shall be _>9. sia and 
within the acceptable operation range shown on 
Figure 3.6.4-1.  

APPLICABILITY: MODES 1, 2, 3, and 4.  

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Containment air A.1 Restore containment I hour 
partial pressure not air partial pressure 
within limits, to within limits.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

B.2 Be in MODE 5. 36 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.6.4.1 Verify containment air partial pressure is 12 hours 
within limits.

North Anna Units 1 and 2 3..4 e;' 0 (Dr-t 1), 07/24/03.6.4-1



Containment Pressure 
3.6.4

Figure 3.6.4-1 (page 1 of 1) 
Containment Air Partial Pressure Versus 

Service Water Temperature

North Anna Units 1 and 2 3.6.4-2



he LOCA qna :1ySe e fk.6 J i-k Containment Pressure 

:' O 4  ~w~ i .±~ B 3.6.4 

BASES Lo- LA 

APPLICABLE The maximu d sign internal pressure for the containment is 
SAFETY ANALYSES 45.0 psig. T• e initial conditions used in the containment 

(continued) d sign basis analyses were an air partial pressure of 
- psia and an air temperature of 120'F. This resulted in a 
sly 3 maximum peak containment internal pressure of ig,-qq, I 

which is less than the maximum design internal pressure for 
the containment.  

The containment was also designed for an external pressure 
load of 9.2 psid (i.e., a design minimum pressure of 
5.5 psia). The inadvertent actuation of the QS System was 
analyzed to determine the reduction in containment pressure 

-( ef. 1). The initial conditions used in the analysis were 
3psia and 1207F. This resulted in a minimum pressure 

inside containment ofa sia, which is considerably above 
the design minimum of 5.5 psia 70 

For certain aspects of transient accident analyses, 
maximizing the calculated containment pressure is not 
conservative. In particular, the cooling effectiveness of 
the Emergency Core Cooling System during the core reflood 
phase of a LOCA analysis increases with increasing 
containment backpressure. For the reflood phase 
calculations, the containment backpressure is calculated in 
a manner designed to conservatively minimize, rather than 
maximize, the containment pressure response in accordance 
with 10 CFR 50, Appendix K (Ref. 2).  

Containment pressure satisfies Criterion 2 of 10 CFR 
50.36(c) (2) (ii).  

LCO Maintaining containment pressure within the limits shown in 
Figure 3.6.4-1 of the LCO ensures that in the event of a DBA 
the resultant peak containment accident pressure will be 
maintained below the containment design pressure. These 
limits also prevent the containment pressure from exceeding 
the containment design negative pressure differential with 
respect to the outside atmosphere in the event of 
inadvertent actuation of the QS System. The LCO limits also 
ensure the return to subatmospheric conditions within 
60 minutes following a DBA.

oRe'--0-(Draft 1) 07 '24 ...North Anna Units 1 and 2 B 3.6.4-2



RS System 
B 3.6.7 

BASES 

BACKGROUND cooling tank. The casing cooling pumps are considered part 
(continued) of the outside RS subsystems. Each casing cooling pump is 

powered from a separate ESF bus.  

The RS System provides a spray of subcooled water into the 
upper regions of containment to reduce the containment 
pressure and temperature during a DBA. Upon receipt of a 
High-High containment pressure signal, the two casing 
cooling pumps start, the casing cooling discharge valves 
Open, and the RS pump suction and discharge valves receive an 

0en si nal to assure the valves are open. After a 
9 second time delay, the inside RS pumps start, and 

after a 210O6 second time delay, the outside RS pumps 
srta-. The S pumps take suction from the containment sump 
and discharge through their respective spray coolers to the 
spray headers and into the containment atmosphere. Heat is 
transferred from the containment sump water to service water 
in the spray coolers.  

The Chemical Addition System supplies a sodium hydroxide 
(NaOH) solution to the RWST water supplied to the suction of 
the QS System pumps. The NaOH added to the QS System spray 
ensures an alkaline pH for the solution recirculated in the 
containment sump. The resulting alkaline pH of the RS spray 
(pumped from the sump) enhances the ability of the spray to 
scavenge iodine fission products from the containment 
atmosphere. The alkaline pH of the containment sump water 
minimizes the evolution of iodine and minimizes the 
occurrence of chloride and caustic stress corrosion on 
mechanical systems and components exposed to the fluid.  

The RS System is a containment ESF system. It is designed to 
ensure that the heat removal capability required during the 
post accident period can be attained. Operation of the QS and 
RS systems provides the required heat removal capability to 
limit post accident conditions to less than the containment 
design values and depressurize the containment structure to 
subatmospheric pressure in < 60 minutes following a DBA.  

The RS System limits the temperature and pressure that could 
be expected following a DBA and ensures that containment 
leakage is maintained consistent with the accident analysis.

North Anna Units 1 and 2 B 3.6.7-2



Attachment 5

Proposed ITS Changes 

North Anna Power Station 
Units 1 and 2 

Virginia Electric and Power Company 
(Dominion)



Containment Pressure 
3.6.4

3.6 CONTAINMENT SYSTEMS 

3.6.4 Containment Pressure

LCO 3.6.4 

APPLICABILITY:

Containment air partial pressure shall be within the 
acceptable operation range shown on Figure 3.6.4-1.  

MODES 1, 2, 3, and 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Containment air A.1 Restore containment 1 hour 
partial pressure not air partial pressure 
within limits, to within limits.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

B.2 Be in MODE 5. 36 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.6.4.1 Verify containment air partial pressure is 12 hours 
within limits.

Nort Ann Unis 1and 3.64-1Rev 0 (Draft 1), 07/24/99v

I
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Containment Pressure 
3.6.4 

Ranges: 
Containment Temperature 86-120°F 
'RWST Temperature < 50°F

35 40 45 50 55 60 65 70 75 80 85 90 95 100 

Service Water Temperature (°F)

Figure 3.6.4-1 (page 1 of 1) 
Containment Air Partial Pressure Versus 

Service Water Temperature

,Rey (Draft 1), 07/24/00
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Containment Pressure 
B 3.6.4 

BASES 

APPLICABLE The maximum design internal pressure for the containment is 
SAFETY ANALYSES 45.0 psig. The LOCA analyses establish the limits for the 

(continued) containment air partial pressure operating range. The 
initial conditions used in the containment design basis LOCA 
analyses were an air partial pressure of 11.7 psia and an air 
temperature of 1200F. This resulted in a maximum peak 
containment internal pressure of 44.1 psig, which is less 
than the maximum design internal pressure for the 
containment.  

The containment was also designed for an external pressure 
load of 9.2 psid (i.e., a design minimum pressure of 
5.5 psia). The inadvertent actuation of the QS System was 
analyzed to determine the reduction in containment pressure 
(Ref. 1). The initial conditions used in the analysis were 
8.43 psia and 1200F. This resulted in a minimum pressure 
inside containment of 7.07 psia, which is considerably above 
the design minimum of 5.5 psia.  

For certain aspects of transient accident analyses, 
maximizing the calculated containment pressure is not 
conservative. In particular, the cooling effectiveness of 
the Emergency Core Cooling System during the core reflood 
phase of a LOCA analysis increases with increasing 
containment backpressure. For the reflood phase 
calculations, the containment backpressure is calculated in 
a manner designed to conservatively minimize, rather than 
maximize, the containmentpressure response in accordance 
with 10 CFR 50, Appendix K (Ref. 2).  

Containment pressure satisfies Criterion 2 of 10 CFR 
50.36(c) (2) (ii).  

LCO Maintaining containment pressure within the limits shown in 
Figure 3.6.4-1 of the LCO ensures that in the event of a DBA 
the resultant peak containment accident pressure will be 
maintained below the containment design pressure. These 
limits also prevent the containment pressure from exceeding 
the containment design negative pressure differential with 
respect to the outside atmosphere in the event of 
inadvertent actuation of the QS System. The LCO limits also 
ensure the return to subatmospheric conditions within 
60 minutes following a DBA.

Rev 0 (Draft 1), 07/24/00North Anna Units 1 and 2 B 3.6.4-2



RS System 
B 3.6.7 

BASES 

BACKGROUND cooling tank. The casing cooling pumps are considered part 
(continued) of the outside RS subsystems. Each casing cooling pump is 

powered from a separate ESF bus.  

The RS System provides a spray of subcooled water into the 
upper regions of containment to reduce the containment 
pressure and temperature during a DBA. Upon receipt of a 
High-High containment pressure signal, the two casing 
cooling pumps start, the casing cooling discharge valves 
open, and the RS pump suction and discharge valves receive an 
open signal to assure the valves are open. After a 
400±5 second time delay, the inside RS pumps start, and 
after a 210±5 second time delay, the outside RS pumps start.  
The RS pumps take suction from the containment sump and 
discharge through their respective spray coolers to the 
spray headers and into the containment atmosphere. Heat is 
transferred from the containment sump water to service water 
in the spray coolers.  

The Chemical Addition System supplies a sodium hydroxide 
(NaOH) solution to the RWST water supplied to the suction of 
the QS System pumps. The NaOH added to the QS System spray 
ensures an alkaline pH for the solution recirculated in the 
containment sump. The resulting alkaline pH of the RS spray 
(pumped from the sump) enhances the ability of the spray to 
scavenge iodine fission products from the containment 
atmosphere. The alkaline pH of the containment sump water 
minimizes the evolution of iodine and minimizes the 
occurrence of chloride and caustic stress corrosion on 
mechanical systems and components exposed to the fluid.  

The RS System is a containment ESF system. It is designed to 
ensure that the heat removal capability required during the 
post accident period can be attained. Operation of the QS and 
RS systems provides the required heat removal capability to 
limit post accident conditions to less than the containment 
design values and depressurize the containment structure to 
subatmospheric pressure in < 60 minutes following a DBA.  

The RS System limits the temperature and pressure that could 
be expected following a DBA and ensures that containment 
leakage is maintained consistent with the accident analysis.

NReyv 0 (Draft 3), 1./10/./North Anna Units 1 and 2 B 3.6.7-2



Attachment 6

Significant Hazards Consideration Determination 

North Anna Power Station 
Units 1 and 2 

Virginia Electric and Power Company 
(Dominion)



SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION

Virginia Electric and Power Company (Dominion) has reviewed the requirements of 10 CFR 

50.92 as they relate to the proposed changes for the North Anna Units 1 and 2 and determined 
that a significant hazards consideration is not involved. The proposed amendment revises the 

containment air partial pressure versus service water temperature operating curve and 

recirculation spray delay timer surveillance acceptance criteria.  

The following is provided to support the conclusion that the proposed changes do not create a 

significant hazards consideration.  

1. Does the change involve a significant increase in the probability or consequences of an 

accident previously evaluated? 

The proposed changes to the containment air partial pressure versus service water temperature 

operating curve and recirculation spray timer delays will continue to ensure that the containment 

remains operable to mitigate Design Basis Accidents. The revised containment operating curve 

and timer delays do not affect the probability of occurrence of any accident previously analyzed.  
The revised containment licensing basis analyses use approved analytical methods and continue 
to demonstrate that the established accident analysis acceptance criteria are met. Therefore, there 

is no increase in the probability or consequences of any accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 

accident previously evaluated? 

The proposed changes to the containment air partial pressure versus service water temperature 

operating curve and recirculation spray timer delays will not create any new accident or event 
initiators. The containment will continue to be operated in a similar manner. No systems, 
structures, or components are being physically modified such that design function is being 
altered. The proposed change does not alter the nature of events postulated in the UFSAR nor 

does it introduce any unique precursor mechanisms. Therefore, the proposed changes do not 
create the possibility of any accident or malfunction of a different type than previously 

evaluated.  

3. Does the change involve a significant reduction in the margin of safety? 

The proposed changes to the containment air partial pressure versus service water temperature 

operating curve and recirculation spray time delays and supporting analyses maintain the existing 
safety margins. The revised containment analyses demonstrate that current acceptance criteria 
continue to be satisfied. Therefore, the proposed changes do not result in a significant reduction 

in margin of safety.
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