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4.4 REACTOR BUILDING 

4.4.1 Containment Leakage Tests 

Applicability 

Applies to Containment leakage.  

Objective 

To verify that leakage from the Reactor Building is maintained within allowable limits.  

Specification 

4.4.1.1 Integrated Leak Rate Tests 

The containment leakage rate shall be determined, as required by 10CFR50.54(o) and lOCFR50, 
Appendix J, Option B, including any approved exemptions, using the guidelines of Regulatory Guide 
1.163, dated September, 1995.  

4.4.1.1.1 Acceptance Criteria 

The overall acceptance containment leakage rate is determined by the preoperational leakage rate test and 
shall not exceed La , 0.20 weight percent of containment air per 24 hours at Pa , 59 psig. Containment 
leakage prior to startup following a Type A test shall not exceed .75 La.  

4.4.1.2 Local Leak Rate Testing 

4.4.1.2.1 Scope of Testing 

The local leak rate shall be measured for the containment penetrations in accordance with the 
criteria specified in Appendix J of 10CFR50, Option A.  

4.4.1.2.2 Frequency of Test 

Local leak rate tests shall be conducted with gas at a pressure of not less than 59 psig during 
each reactor shutdown for refueling or other convenient interval but in no case at intervals 
greater than 24 months.  
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4.4.1.2.3 Acceptance Criteria 

The combined leakage rate from all penetrations and isolation valves shall not exceed 0.10 
weight percent of the postulated post-accident containment air mass per 24 hours at 59 psig.  

4.4.1.3 Reactor Building Modifications 

Any major modification or replacement of components affecting the Reactor Building integrity 
shall be followed by either an integrated leak rate test or a local leak rate test, as appropriate, 
and shall meet the acceptance criteria of 4.4.1.1.1 and 4.4.1.2.3, respectively.  

4.4.1.4 Isolation Valve Functional Tests 

Inservice testing of ASME Code Class 1, 2, and 3 valves shall be performed in accordance 
with Section XI of the ASME Boiler and Pressure Vessel Code and applicable addenda as 
required by 1OCFR50 Section 50.55a(g)(4) to the extent practicable within the limitations of 
design, geometry and materials of construction of the components.  
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Bases 

The Reactor Building is designed for an internal pressure of 59 psig and a steam-air mixture 
temperature of 286oF. This corresponds to a post-accident containment atmosphere mass of 
5.1277 x 105 ibm. Prior to initial operation, the containment was strength tested at 115 
percent of design pressure and leak rate tested at the design pressure. The containment was 
also leak tested prior to initial operation at approximately 50 percent of the design pressure.  
These tests verified that the leak rate from Reactor Building pressurization satisfies the 
relationships given in the specification.  

The NRC approved an amendment to 1OCFR50, Appendix J, "Leak Rate Testing of 
Containment of Light-Water-Cooled Nuclear Power Plants", to implement a performance-based 
option for leakage testing of containment.  

The performance of a periodic integrated leak rate test during unit life provides a current 
assessment of potential leakage from the containment, in case of an accident. In order to 
provide a realistic appraisal of the integrity of the containment under accident conditions, this 
periodic test is to be performed without preliminary leak detection surveys or leak repairs, and 
containment isolation valves are to be closed in the normal manner.  

More frequent testing of various penetrations is specified as these locations are more 
susceptible to leakage than the Reactor Building liner due to the mechanical closure involved.  
Testing of these penetrations is performed with air or nitrogen. The basis for specifying a 
maximum leak rate of 0.10 percent (50% of La ) from penetrations and isolation valves is that 
one-half of the actual integrated leak rate is expected from those sources. In addition, this 
local leak rate limit is conservative with respect to the 1OCFR50 Appendix J requirements.  
Valve operability tests are specified to assure proper closure or opening of the Reactor 
Building isolation valves to provide for isolation or functioning of Engineered Safety Features 
systems.  

When containment integrity is established, the overall containment leak rate of 0.20 weight 
percent of containment air at 59 psig will assure that the limits of 10CFR100 will not be 
exceeded should the maximum hypothetical accident occur.  

The containment air locks (i.e., Personnel Hatch and Emergency Hatch) are tested on a more 
frequent basis than other penetrations. The air locks are utilized during periods of time when 
containment integrity is required as well as when the reactor is shutdown. Proper verification 
of door seal integrity is required to ensure containment integrity. Because the door seals are 
recessed, damage from tools due to air lock entry is improbable; however, a leak test of the 
outer door seals has been shown to be an acceptable alternative to the full hatch test to ensure 
air lock integrity.  
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REFERENCES 

(1) FSAR, Sections 3.8.1.7.4, 6.2.4, and 14.  
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0 0 

e. During each refueling outage, following 720 hours of system operation, or 
after painting, fire, or chemical release in any ventilation zone 
communicating with the system, a carbon sample shall be removed from the 
Penetration Room Ventilation system filters for laboratory analysis. Within 
31 days of removal, this sample shall be verified to show 90% radioactive 
methyl iodide removal when tested in accordance with ASTM D3803-1989 
(300 C, 95% R.H.). Otherwise, the filter system shall be declared inoperable.  

f. During each refueling outage, a test shall be performed to verify that the 
Penetration Room Ventilation System can maintain a negative pressure in the 
Penetration Room with respect to the outside atmosphere.  

Bases 

Pressure drop across the combined high efficiency particulate air (HEPA) filters and charcoal 
adsorbers of less than six inches of water at the system design flow rate will indicate that the 
filters and adsorbers are not clogged by excessive amounts of foreign matter. A test frequency 
of once per year operating cycle establishes performance capability.  

(HEPA) filters are installed before the charcoal adsorbers to prevent clogging of the iodine 
adsorbers. The charcoal adsorbers are installed to reduce the potential release of radioiodine.  
Bypass leakage for the charcoal adsorbers and particulate removal efficiency for HEPA filters 
are determined by halogenated hydrocarbon and DOP respectively. The laboratory carbon 
sample test results indicate a radioactive methyl iodide removal efficiency for expected accident 
conditions. Operation of the fans significantly different from the design flow will change the 
removal efficiency of the HEPA filters and charcoal adsorbers. If the performances are as 
specified, the calculated doses would be less than the guidelines stated in 10 CFR 100 for the 
accidents analyzed.  

The frequency of tests and sample analysis are necessary to show that the HEPA filters and 
charcoal adsorbers can perform as evaluated. Replacement adsorbent should be qualified 
according to the guidelines of Regulatory Guide 1.52. The charcoal adsorber efficiency test 
procedures should allow for the removal of one adsorber tray, emptying of one bed from the 
tray, mixing the adsorbent thoroughly and obtaining at least two samples. Each sample should 
be replaced. Any HEPA filters found defective should be replaced with filters qualified 
pursuant to Regulatory Position C.3.d of Regulatory Guide 1.52.  

Operation of the system every month will demonstrate operability of the filters and adsorber 
system. Operation for 15 minutes demonstrates operability and minimizes the moisture build 
up during testing.  

If painting, fire or chemical release occurs during system operation such that the HEPA filter 
or charcoal adsorber could become contaminated from the fumes, chemicals or foreign 
materials, the same tests and sample analysis should be performed as required for operational 
use.  
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0 0 
Demonstration of the automatic initiation capability is necessary to assure system performance 
capability.  

During each refueling outage, a test shall be performed to verify that the Penetration Room 
Ventilation System can maintain a negative pressure in the Penetration Room with respect to 
the outside atmosphere. This provides a reasonable level of assurance that the Penetration 
Room Ventilation System can perform its function of collecting, controlling, and minimizing 
the release of radioactive material from the reactor building to the environment during post
accident conditions.  
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5.2 CONTAINMENT 

Specification 

The containment for this unit consists of two systems which are the reactor building and 
reactor building isolation system.  

5.2.1 Reactor Building 

The reactor building completely encloses the reactor and its associated reactor 
coolant system. It is a fully continuous reinforced concrete structure in the shape of 
a cylinder with a shallow domed roof and flat foundation slab. The cylindrical 
portion is prestressed by a post tensioning system consisting of horizontal and 
vertical tendons. The dome has a three-way post tensioning system. The structure 
can withstand the loss of 3 horizontal and 3 vertical tendons in the cylinder wall or 
adjacent tendons in the dome without loss of function. The foundation slab is 
conventionally reinforced with high strength reinforcing steel. The entire structure is 
lined with 1 " welded steel plate to provide vapor tightness.  

The internal volume of the reactor building is approximately 1.836 x 106 cu. ft. The 
approximate inside dimensions are: diameter--1 16'; height--208 1/2'. The 
approximate thickness of the concrete forming the building are: cylindrical wall--3 
3/4'; dome--3 1/4'; and the foundation slab--8 1/2'.  

The concrete containment structure provides adequate biological shielding for both 
normal operation and accident situations. Design pressure and temperature are 59 
psig and 286oF, respectively.  

The reactor building is designed for an external atmospheric pressure of 3.0 psi 
greater than the internal pressure. This is greater than the differential pressure of 2.5 
psig that could be developed if the building is sealed with an internal temperature of 
120 0F with a barometric pressure of 29.0 inches of Hg and the building is 
subsequently cooled to an internal temperature of 80oF with a concurrent rise in 
barometric pressure to 31.0 inches of Hg. Since the building is designed for this 
pressure differential, vacuum breakers are not required.  

Penetration assemblies are seal welded to the reactor building liner. Access 
openings, electrical penetrations, and fuel transfer tube covers are equipped with 
double seals. Reactor building purge penetrations and reactor building atmosphere 
sampling penetrations are equipped with double valves having resilient seating 
surfaces. (1) 
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The principal design basis for the structure is that it be capable of withstanding the 
internal pressure resulting from a loss of coolant accident, as defined in FSAR 
Section 15 with no loss of integrity. In this event the total energy contained in the 
water of the reactor coolant system is assumed to be released into the reactor building 
through a break in the reactor coolant piping. Subsequent pressure behavior is 
determined by the building volume, engineered safety features, and the combined 
influence of energy sources and heat sinks.  

5.2.2 Reactor Building Isolation System 

Leakage through all fluid penetrations not serving accident-consequence-limiting 
systems is to be minimized by a double barrier so that no single, credible failure or 
malfunction of an active component can result in loss-of-isolation or intolerable 
leakage. The installed double barriers take the form of closed piping systems, both 
inside and outside the reactor building and various types of isolation valves. (2) 

REFERENCES 

(1) FSAR Section 6.2.1, and 6.2.3 

(2) FSAR Section 6.2.3 
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4.4 REACTOR BUILDING 

4.4.1 Containment Leakage Test 

Applicability 

Applies to Containment leakage.  

Objective 

To verify that leakage from the Reactor Building is maintained within allowable limits.  

Specification 

4.4.1.1 Integrated Leak Rate Tests 

The containment leakage rate shall be determined, as required by IOCFR50.54 (o) and IOCFR50, Appendix J, Option B, including any approved exemptions, using the guidelines of Regulatory Guide 1.163, dated September, 1995.  

4.4.1.1.1 Acceptance Criteria 

The overall acceptance containment leaka etermined by the preoperational leakage rate test and shall not exc eed L. ei 
thu r aP., 9 s pc i ineA p et ofontainmReno air per 24 

to startup following a Type A test sEZ not exceed.7 T . otanmntlakgepro 

4.4.1.2 Local Leak Rate Testing 

4.4.1.2.1 Scope of Testing 

The local leak rate shall be measured for the containent penetrations in accordance with the criteria specified mn Appendix J of 10OCFR50, Option A

4.4.1.2.2 Frequency of Test 

Local leak rate tests shall be conducted with gas at a pressure of not less than 59 psig during each reactor shutdown for refueling or other convenient interval but in no case at intervals greater than 24 months.  
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0 4.4.1.2.3 Acceptance Criteria 

The combined leakage rate from all penetrations and isolation valves shall not exceed 
eight percent of the postulated post-accident containment air mass per 24 hours at 59 psig.  

4.4.1.3 Reactor Building Modifications 

Any major modification or replacement of components affecting the Reactor Building 
integrity shall be followed by either an integrated leak rate test or a local leak rate test, as appropriate, and shall meet. the acceptance criteria of 4.4.1.1.1 and 4.4.1.2.3, respectively.  

4.4.1.4 Isolation Valve Functional Tests 

Inservice testing of ASME Code Class 1, 2, and 3 valves shall be performed in accordance 
with Section XI of the ASME Boiler and Pressure Vessel Code and applicable addenda as required by 1OCFR50 Section 50.55a(g)(4) to the extent practicable within the limitations of design, geometry and materials of construction of the components.  
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Bases 

The Reactor Building is designed for an internal pressure of 59 psig and a steam-air mixture temperature of 2860F. This corresponds to a post-accident containment 
atmosphere mass of 5.1277 x 105 lbm. Prior to initial operation, the containment was strength tested at I15 percent of design pressure and leak rate tested at the design pressure. The containment was also leak tested prior to initial operation at approximately 50 percent of the design pressure. These tests verified that the leak rate from Reactor Building pressurization satisfies the relationships given in the specification.  

The NRC approved an amendment to 1OCFR5O, Appendix J, "Leak Rate Testing of Containment of Light-Water-Cooled Nuclear Power Plants", to implement a performancebased option for leakage testing of containment.  

The performance of a periodic integrated leak rate test during unit life provides a current assessment of potential leakage from the containment, in case of an accident. In order to provide a realistic appraisal of the integrity of the containment under accident conditions, this periodic test is to be performed without preliminary leak detection surveys or leak 
repairs, and containment isolation valves are to be closed in the normal manner.  

L e~kgto the etratio omn,which i ttedt to 50pe the 
eAf w b d t am ag e a d ared tl r i h ef c c P ri u~ i 

More frequent testing of various pene a specified as these locations are more susceptible to leakage than the React r B ding liner due to the mechanical closure involved. Testing of these pene ns s erformed with air or nitrogen. The basis for specifying a maximum leak rate o -O+29 rcent from penetrations and isolation valves is that one-half of the actual integrat leak rate i expected from those sources. Valve operability tests are specified to assure proper losure or opening of the R or Building isolation valves to provide for isolation-ef fun ioning of Engineered Safety eatures systems.  
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When containment integrity is established, the overall containment leak rate o eiP percent of containment air at 59 psig will assure that the limits of IOCFRl00 not be 
exceeded should the maximum hypothetical accident occur.  

The containment air locks (i.e., Personnel Hatch and Emergency Hatch) are tested on a more frequent basis than other penetrations. The air locks are utilized during periods of time when containment integrity is required as well as when the reactor is shutdown.  Proper verification of door seal integrity is required to ensure containment integrity.  Because the door seals are recessed, damage from tools due to air lock entry is improbable; however, a leak test of the outer door seals has been shown to be an acceptable alternative to the full hatch test to ensure air lock integrity.  

REFERENCES 

(1) FSAR, Sections 3.8.1.7.4, 6.2.4, and 14.  

(2) NEI 94-01, "Industry Guideline for Implementing Performance-Based Option of 10CFR Part 50, Appendix J", Revision 0; July 26, 1996 

(3) Regulatory Guide 1.163, "Performance-Based Containment Leak-Test Program"; 
September 1995.  

(4) NUREG 1493, "Performance-Based Containment Leak-Test Program", Revision 0, September 1,' 1995.  
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e. During each refueling outage, following 720 hours of system operation, or after 
painting, fire, or chemical release in any ventilation zone coimunicating with the 

Ye system, a carbon sample shall be removed from the Penetration Room Ventilation 
system filters for laboratory analysis. Within 31 days of removal, this sample shall 
be verified to show 290% radioactive methyl iodide removal when tested in 
accordance with ASTM D3803-1989 (30*C, 95% R.H.). Otherwise, the filter 
system shall be declared inoperable.  

Bascs 

Pressure drop across the combined high efficiency particulate air (HEPA) filters and charcoal 
adsorbers of less than six inches of water at the system design flow rate will indicate that the 
filters and adsorbers are not clogged by excessive amounts of foreign matter. A test frequency 
of once per year operating cycle establishes performance capability.  

(HEPA) filters are installed before the charcoal adsorbers to prevent dogging of the iodine 
adsorbors. The charcoal adsorbers are installed to reduce the potential release of radlolodine.  Bypass leakage for the charcoal adsorbers and particulate removal efficiency for HEPA filters are determined by halogenated hydrocarbon and DOP respectively. The laboratory carbon 
sample test results indicate a radioactive methyl Iodide removal efficiency for expected accident conditions. Operation of the fans significantly different from the design flow will change the removal efficiency of the HEPA filters and charcoal adsorbers. If the performances are as 
specified, the calculated doses would be less than the guidelines rated in 10 CPR 100 for the 
accidents analyzed.  

The frequency of tests and sampic analysis are necessary to show that the HEPA filters and charcoal adsorbers can perform as evaluated. Replacement adsorbent should be qualified according to the guidelines of Regulatory Guide 1.52. The charcoal adsorber efficency test 
procedures should allow for the removal of one adsorber tray, emptying of one bed from the tray, mixing the adsorbent thoroughly and obtaining at least two samples. Each sample should be replaced. Any HEPA filters found defective should be replaced with filters qualified pursuant to Regulatory Position C.3.d of Regulatory Guide 1.52.  

Operation of the system every month will demonstrate operability of the filters and adsorber system. Operation for 15 minutes demonstrates operability and minimizes the moistre build up during testing.  

If Paintn, fire or chemical release occurs during system operation such that the HEPA filter or charoa' adsorber could become contaminated from the fumes, chemicals or foreign materials, the same tests and sample analysis should be performed as required for operational use.  

Demonstration of the automatic initiation capability is necesgary to asur system perfr capability, 
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INSERTS FOR TECHNICAL SPECIFICATION 4.5.4 

INSERT A: 

f. During each refueling outage, a test shall be 

performed to verify that the Penetration Room 

Ventilation System can maintain a negative 

pressure in the Penetration Room with respect to 

the outside atmosphere.  

INSERT B: 

During each refueling outage, a test shall be performed to 

verify that the Penetration Room Ventilation System can 

maintain a negative pressure in the Penetration Room with 

respect to the outside atmosphere. This provides a 

reasonable level of assurance that the Penetration Room 

Ventilation System can perform its function of collecting, 

controlling, and minimizing the release of radioactive 

material from the reactor building to the environment during 

post-accident conditions.



5.2 CONTAINMENT 

Specification 

The cont "nment for this unit consists o s stems which are the reguagr 
buildi rea r building isolation syst 

5.2.1 Reactor Buildint 

The reactor building completely encloses the reactor and its 
associated reactor coolant system. It is a fully continuous re
inforced concrete structure in the shape of a cylinder with a 
shallow domed roof and flat foundation slab. The cylindrical 
portion is prestressed by a post tensioning system consisting of 
horizontal and vertical tendons. The dome has a three-way post 
tensioning system. The structure can withstand the loss of 3 
horizontal and 3 vertical tendons in the cylinder wall or 
adjacent tendons in the dome without loss of function. The 
foundation slab is conventionally reinforced with high strength 
reinforcing steel. The entire structure is lined with 1/4" 
welded steel plate to provide vapor tightness.  

The internal volume of the reactor building is approximately 1.836 
x 108 cu. ft. The approximate inside dimensions are: diameter-
116'; height--208 1/2'. The approximate thickness of the concrete 
forming the building are: cylindrical wall--3 3/4'; dome--3 1/4'; 
and the foundation slab--8 1/2'.  

The concrete containment structure provides adequate biological 
shielding for both normal operation and accident situations.  
Design pressure and temperature are 59 psig and 286.F, respectively.  

The reactor building is designed for an external atmospheric 
pressure of 3.0 psi greater than the internal pressure. This is 
greater than the differential pressure of 2.5 psig that could be 
developed if the building is sealed with an internal temperature 
of 120.F with a barometric pressure of 29.0 inches of Hg and the 
building is subsequently cooled to an internal temperature of 
80*F with a concurrent rise in barometric pressure to 31.0 inches 
of Hg. Since the building is designed for this pressure differ
ential, vacua breakers are not required.  

Penetration assemblies are seal welded to the reactor building 
liner. Access openings, electrical penetrations, and fuel trans
fer tube covers are equipped with double seals. Reactor building 
purge penetrations and reactor building atmosphere sampling 
penetrations are equipped with double valves having resilient 
seating surfaces. (1) 

Amendment No. 189 Unit 1) 
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The principal design basis for the structure is that it be capable 
of withstanding the internal pressure resulting from a loss of 
coolant accident, as defined in FSAR Section 15 with no loss of 
integrity. In this event the total energy contained in the water 
of the reactor coolant system is assumed to be released into the 
reactor building through a break in the reactor coolant piping.  
Subsequent pressure behavior is determined by the building volume, 
engineered safety features, and the combined influence of energy 
sources and heat sinks.  

5.2.2 Reactor Buildine Isolation System 

Leakage through all fluid penetrations not serving accident
consequence-limiting systems is to be minimized by a double barrier 
so that no single, credible failure or malfunction of an active 
component can result in loss-of-isolation or intolerable leakage.  
The installed double barriers take the form of closed piping 
systems, both inside and outside the reactor building and various 
types of isoiation valves. (2) 

This stem is esigned to co- ect, control, aji minimizet 
ease of adioactive erials from the acto6 build g to the 

enviro nt in post- cident conditio It may a operate 
int ittently d ing normal cond* Io-ns as requ~i dto mainta' 
tisfactory emperature in tz penetratio ns om.When e 

system is In operation,, a Ight negative "rre ssuei e ma.  
tained n the penetrai ro om to assu inleakap. (3 

REFERENCES 

(1) FSAR Sections 6.2.1, and 6.2.3 

(2) FSAR Section 6.2.3 
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ATTACHMENT 3 

TECHNICAL JUSTIFICATION 

TECHNICAL SPECIFICATION CHANGE SUMMARY: 

The proposed revision to the Technical Specifications is 
provided in Attachments 1 and 2. The changes proposed in 
this Technical Specification revision are: 

1) To reduce the maximum allowable reactor building air 
leakage rate limit (La) from .25 weight-percent per day 
(w%/day) to .20 w%/day in Technical Specification Section 
4.4.1.  

2) To remove requirements for measurement of leakage in 
excess of 50% of La to the penetration room in Technical 
Specification Section 4.4.1.  

3) To remove the design features description of the 
Penetration Room Ventilation System (PRVS) from Technical 
Specification Section 5.2 and add a corresponding 
surveillance requirement to Technical Specification 
4.5.4.  

4) To make a typographical correction and add a clarifying 
statement in the bases of Technical Specification Section 
4.4.1.  

STATEMENT OF PROBLEM: 

In a letter dated September 21, 1994, the NRC issued 
Deviation 94-24-04 which identified a deviation in the 
Oconee UFSAR. As stated, the deviation revealed two related 
issues: 

1) The PRVS cannot maintain a negative pressure with respect 
to all adjacent zones under all conditions as described 
in the UFSAR and in Technical Specification Section 5.2.  

2) Reactor building leakage, in excess of 50% of La , is not 
being demonstrated to go to the penetration room.  
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Resolution of item 2 determines how part 1 can be resolved; 
therefore, part 2 will be addressed first.  

CURRENT LICENSING BASIS (DOSE ANALYSES AND ASSUMPTIONS): 

UFSAR Sections 15.14 and 15.15, "Loss of Coolant Accident 
(LOCA)" and "Maximum Hypothetical Accident (MHA)" 
respectively, describe the assumptions for calculation of 
doses to the public per 10CFR100 guidelines. For both the 
LOCA and the MHA, the dose analysis assumes a reactor 
building leakage rate of .25 w%/day (at reactor building 
design pressure) for the first day. This is followed by a 
leakage rate of .125 w%/day for the duration of the 
accident. In addition, it is assumed that 50% of the .25 
w%/day leakage passes through the PRVS filtration system.  
The PRVS charcoal filters are assumed to be 90% efficient 
for iodine removal. The remaining 50% of the .25 w%/day 
leakage is assumed to pass directly to the atmosphere.  
Therefore, the total equivalent unfiltered reactor building 
leakage is 55% of La. The resulting two-hour dose in the 
existing safety analysis is 167 Rem thyroid at the exclusion 
area boundary for an MHA. The leakage rate and PRVS 
filtration assumptions are verified by the Technical 
Specifications which address: 

1) Reactor building leakage surveillance requirements (T.S.  
Section 4.4.1), 

2) Leakage from the reactor building to the penetration room 
(T.S. Section 4.4.1), and 

3) PRVS operability and surveillance requirements (T.S.  
Sections 3.15 and 5.2.3).  

MEASUREMENT OF LEAKAGE INTO THE PENETRATION ROOM: 

Technical Specification 4.4.1 specifies a requirement to 
quantify leakage in excess of 50% of the total allowed 
reactor building leakage (1/2 La) to the penetration room.  
Since there is no defined method in Technical Specifications 
to determine that all leakage in excess of 1/2 La goes into 
the penetration room, it is assumed that local leakage into 
the penetration room can be quantified by performing local 
leak rate testing (LLRT) on all containment penetrations 
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which are routed into the penetration room. The minimum 
path sum of all these local leak rates is then added to the 
1/2 La allowed reactor building leakage external to the 
penetration room to establish a new maximum integrated 
leakrate test (ILRT) leakage limit. This process is 
illustrated in Figure 1.  

Using allowable ILRT test methodology as specified in 
Topical Report BN-TOP-1, the resultant ILRT measured leakage 
is consistently higher than the corresponding actual leakage 
(as measured by the Mass Point method).  

The ILRT test results, reported at the Upper Confidence 
Limit, for the latest test performed on each unit are as 
follows: 

Unit Test Test BN-TOP-1 Mass Point 
Date Duration UCL UCL 

(hrs) (wt. %/day) (wt. %/day) 

1 Jan 93 6.0 0.1544 0.0871 
2 Jun 93 6.5 0.1506 0.1190 
3 Sep 92 6.0 0.1083 0.0703 

In all cases the Bechtel Topical Report (BN-TOP-1) total 
time UCL leakage is greater than the UCL leakage reported 
using the ANSI/ANS 56.8 mass point methodology. This 
difference is due to the more rigorous statistical 
calculation required by BN-TOP-1. The BN-TOP-1 reduced test 
duration UCL is calculated at the 97.5 % UCL for all test 
durations less than 24 hours; whereas the mass point UCL is 
calculated at the 95 % UCL.  

There are also several aspects of the licensed LLRT 
methodology which make it impractical to use the LLRT 
results in conjunction with the ILRT results to quantify the 
leakage in excess of 1/2 La to the penetration room: 

1) Measured LLRT results are not reported at the 95% UCL, 
nor are the summed measurement errors as large as those 
for the ILRT.  

2) LLRTs are not performed for certain closed-loop 
penetrations into the penetration room.  
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3) Significant improvement in maintenance has lowered total 
LLRT results to a small fraction of the allowed leakage.  
Current LLRT leakage is approximately 5% of La .  

Therefore, if the local leak rate results for all reactor 
building penetrations into the penetration room were 
measured, summed, and added to 1/2 La , this summation would 
result in an implied Technical Specification leakage limit 
of approximately 55% of La. As described above, due to the 
lack of a definitive correlation between these two tests, 
this Technical Specification requirement imposes an 
excessively conservative ILRT acceptance criterion far below 
the allowed 3/4 La 

ALTERNATIVES TO RESOLVE TS 4.4.1 TESTING METHODOLOGY 

Since a reliable method for accurately determining what 
portion of La actually goes to the penetration room does not 
exist, the following alternatives were considered: 

1) Remove the requirement to prove that reactor building 
leakage in excess of 50% of La goes to the penetration 
room by reducing La from .25 w%/day to .1375w%/day.  
This option would not impact the results of the offsite 
dose analyses since .1375w%/day (55% of La) is already 
assumed to be released unfiltered to the atmosphere.  
However, this option was not considered effective for the 
following reason: 

Oconee has implemented the performance-based leakage test 
.requirements given by 10CFR50, Appendix J, Option B for 
the ILRT. The performance-based ILRT test results for 
the last two ILRTs performed on each of the three units 
meet the 10 year extended interval requirements for the 
existing 0.25 wt. %/day La requirement; but are greater 
than the 0.1375 wt %/day allowable leakage proposed by 
this option. Section 9.2.3 of the Industry Guideline For 
Implementing Performance-Based Option Of 10 CRF Part 50, 
Appendix J, NEI 94-01 allows the licensee to recalculate 

previously reported BN-TOP-1 test results, using the mass 
point methodology given by ANSI/ANS 56.8-1994, providing 
that the same test intervals are used. In calculation of 
these previously reported test results, the data scatter, 
curvature and 8.0 hour minimum test duration termination 
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limits given by ANSI/ANS 56.8-1994 must also be satisfied 
in determining acceptable performance.  

The last two ILRTs on Unit 1 were each 6.0 hour BN-TOP-1 
tests (5/90 & 6/93); Unit 2 was a 9.0 hour BN-TOP-1 test 
(10/90) and a 6.5 hour BN-TOP-1 test (6/93); and Unit 3 
was a 7.0 hour BN-TOP-1 test (12/89) and a 6.0 hour BN
TOP-1 test (9/92). With the exception of the 10/90 Unit 
2 test, the 8.0 hour minimum test duration requirement 
for the mass point methodology was not satisfied.  
Therefore two more ILRT's would be required on Unit 1, 
two more tests would be required on Unit 2, and one more 
test would be required on Unit 3 (the 9/92 BN-TOP-1 UCL 
was less than 0.1375 wt. %/day) before the 48 month test 
interval could be increased to the extended interval of 
10 years. Duke believes that the estimated cost of the 
additional tests (approximately $ 6.5 million) does not 
result in a commensurate benefit in plant safety.  

2) Reduce reactor building leakage rate limits (La ) from .25 
w%/day to .20 w%/day and assume that none of the leakage 
is filtered by PRVS. This option will eliminate the need 
to demonstrate that reactor building leakage in excess of 
50% of La goes to the penetration room since no credit 
will be taken for PRVS filtration. This will result in 
an increase in the predicted offsite dose, but will 
remain within 10CFR100 limits. This option was chosen 
since it provided the greatest margin of safety for the 
resulting cost.  

Although results of the offsite dose analysis will 
increase, the PRVS will still be available to filter a 
significant amount of any containment leakage into the 
penetration room. The PRVS will still be available 
because all of the relevant PRVS operability and 
surveillance requirements, such as those specified in 
Specifications 3.15 and 4.5.4, will be retained in the 
Technical Specifications.  

The performance based test results for the last two tests 
on all three units are less than 0.20 wt. %/day.  
Therefore no additional testing is required to satisfy 
the extended interval requirements of the Option B rule.  
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NEW DOSE ANALYSIS: 

ONS has reanalyzed the MHA using an allowable reactor 
building leakage of .20 w%/day assuming no PRVS filtration.  
With the exception of these two changed assumptions, the 
methods used to calculate offsite dose are the same as Duke 
Power Company has used in the current UFSAR analysis. In 
assuming a reactor building leakage of .20 w%/day with no 
PRVS filtration, the predicted thyroid dose is less than the 
10CFR100 acceptance criterion of 300 Rem. Although not the 
most limiting variable in the ONS offsite dose calculation 
for an MHA, the predicted whole-body dose is also less than 
the 10CFR100 acceptance criterion of 25 Rem. The new two
hour EAB MHA dose is calculated to be 240 Rem thyroid 
without credit for the PRVS. The table below summarizes the 
dose analysis results using the various assumptions 
described above: 

Assumption Assumption Thyroid Dose Whole Body Dose 
for La for PRVS Result (Rem) 

(Rem) (2 hour 
EAB) 

0.25 With PRVS 167 1.6 
w%/day 

0.20 Without 240 1.6 
w%/day PRVS 

In summary, the offsite dose analysis which takes no credit 
for the PRVS yields a two-hour EAB MHA thyroid dose result 
less than the limit of 300 Rem. In addition, offsite dose 
analysis results for all other siting criteria limits, such 
as whole body dose, are less than the limits specified in 
10CFR100. Therefore, the PRVS is not required to meet 
offsite dose limits specified in 10CFR100. To provide a 
further perspective of the PRVS impact on public health and 
safety, a description of Probabilistic Risk Assessment (PRA) 
risk significance is also provided in a later section.  

CURRENT PRVS DESIGN BASIS: 
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The PRVS is designed to collect and filter the radioactive 
materials which are released from the reactor building to 
the penetration room during post accident conditions. The 
majority of the reactor building penetrations pass through 
the penetration room enroute to other locations outside 
containment. As illustrated in Figure 2, any leakage from 
the reactor building into the penetration room will be 
processed through the PRVS filtration system. This 
filtration is dependent on the ability of the PRVS to create 
a negative pressure in the penetration room with respect to 
surrounding areas. If other areas are at a lower pressure 
than the penetration room, then radioactive materials that 
are released into the penetration room may be drawn into the 
other areas, thus bypassing the PRVS filtration system.  
Therefore, the PRVS functions to reduce the dose that could 
result from a potential reactor accident by processing the 
reactor building leakage into the Penetration Rooms.  

SIGNIFICANCE OF A NEGATIVE PRESSURE IN THE PENETRATION ROOM: 

The current licensing basis concludes that the PRVS is 
capable of performing its intended function of filtering all 
reactor building leakage into the penetration room. This 
capability is based on the assumption that the PRVS 
maintains the penetration room at a negative pressure with 
respect to all adjacent areas. In some cases, as described 
in Deviation 94-24-04, the PRVS cannot maintain the 
penetration room at a negative pressure with respect to all 
adjacent areas. As illustrated in Figure 2, the ABVS takes 
its main suction from the auxiliary building rooms adjacent 
to the penetration room. The capacity of these ABVS fans is 
high to accommodate the large volume of the auxiliary 
building. The small fans of the PRVS cannot maintain the 
penetration room at a negative pressure with respect to 
certain auxiliary building rooms from which the large fans 
of the ABVS take their suction. In addition, there are 
numerous combinations of non safety-related auxiliary 
building fan failures that can set up other situations where 
additional rooms, adjacent to the penetration room, are at a 
lower pressure than the penetration room. This results in 
an operator burden to constantly track the operational 
status of these auxiliary building fans.  
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Even with a positive pressure from the penetration room to 
these adjacent auxiliary building rooms, available flowpaths 
to these rooms must also exist for flow to occur out of the 
penetration room. Inspections and testing conducted by 
engineering did not reveal any observable flowpaths through 
the wall between the penetration room and these auxiliary 
building rooms. However, it cannot be proved that leakage 
from the penetration room to adjacent areas does not exist.  
Based on engineering judgment, if there is any flowrate from 
the penetration room to the auxiliary building rooms, it is 
very small compared to the flowrate through the PRVS 
filtration train. Since the PRVS maintains the penetration 
room at a negative pressure with respect to the atmosphere, 
there is reasonable assurance that the PRVS effectively 
filters a large majority of the reactor building leakage 
into the penetration room. As long as the penetration room 
meets this condition, the PRVS will continue to add 
significant value in reducing offsite dose for accidents 
which assume iodine release and reactor building leakage 
into the penetration room. However, it cannot be verified 
that there is zero leakage from the penetration room to 
adjacent areas under all conditions unless a negative 
pressure always exists.  

PROPOSED APPROACH TO RESOLVE UFSAR PRVS NEGATIVE PRESSURE 
NON-CONFORMANCE 

The proposed approach to resolve the test methodology for 
Technical Specification 4.4.1 regarding 50% of La leakage to 
the penetration room will also resolve the issue of UFSAR 
PRVS non-conformance for negative pressure to all adjacent 
zones. If no credit is taken for PRVS filtration in 
assessing 10 CFR 100 doses, then there is no longer a need 
for PRVS to maintain a negative pressure with respect to the 
Auxiliary Building. A requirement will, however, be 
maintained for the penetration room to be negative with 
respect to the outside atmosphere when the PRVS is in 
operation. This requirement will be maintained by adding a 
surveillance in Technical Specification 4.5.4 to verify that 
the PRVS can maintain a negative pressure in the Penetration 
Room with respect to the atmosphere. This new surveillance 
will provide a reasonable level of assurance that the PRVS 
can perform its function of collecting, controlling, and 
minimizing the release of radioactive material from the 
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reactor building to the environment during post-accident 
conditions. As a result, this design feature as described 
in Technical Specification 5.2.3 can be removed.  
Maintaining a negative pressure with respect to the 
atmosphere in the Penetration Room is an assumption used in 
calculating operator dose in the Control Room following an 
accident. This is discussed further under "IMPACT ON 
CONTROL ROOM VENTILATION SYSTEM (CRVS)".  

PRA RISK SIGNIFICANCE OF PRVS 

The ONS Individual Plant Examination (IPE) contains an 
analysis of the risk associated with a severe accident using 
PRA techniques. The study contains different measures of 
risk. The most commonly used measure of risk is core damage 
frequency (CDF). While CDF addresses risk associated with 
ONS, it does not by itself describe the risk to the public.  
Based on a review of the ONS IPE results, it is concluded 
that PRVS has no effect on CDF. This is because the PRVS is 
not an accident initiator and does not impact events leading 
to core damage.  

The ONS IPE also contains an analysis of offsite 
consequences. Offsite consequences, when combined with CDF, 
represents the risk to the public. In the ONS IPE study, 
public health risk is dominated by accident sequences with 
failure of the containment barrier. The fission products 
that would be released during these sequences would bypass 
the PRVS. Therefore, the PRVS has a negligible impact on 
public health risk.  

IMPACT ON CONTROL ROOM VENTILATION SYSTEM (CRVS) 

The function of the CRVS at ONS is to limit operator 
radiation doses in the control room during an accident to 
less than 10CFR20 limits. The PRVS is credited for 
supporting the CRVS in the performance of this function.  
The PRVS provides a barrier to any reactor building 
effluents into the penetration room such that these 
effluents are directed toward the unit vent, as opposed to 
leaking directly from the penetration room to the outside 
atmosphere where CRVS takes its suction. The changes 
proposed to the Technical Specifications will not impact the 
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ability of the PRVS to support the CRVS. There is no impact 
because the UFSAR and the Technical Specifications will 
retain the requirement that the PRVS maintain a negative 
pressure with respect to the atmosphere, thereby assuring 
that no leakage occurs from the penetration room directly to 
atmosphere. In addition, as illustrated in Figure 2, any 
minor leakage from the penetration room to the auxiliary 
building would be processed by the ABVS and discharged out 
the vent stack, well clear of the CRVS intake.  

SUMMARY OF JUSTIFICATION FOR CHANGES: 

In summary, because of the current design and testing 
limitations, ONS proposes to take no credit for the PRVS 
for any offsite dose analysis. This proposal consists of a 
conservative, bounding justification that will allow the 
removal of the following requirements currently associated 
with operability of the PRVS: 

1) The requirement to measure reactor building leakage in 
excess of 50% of La to the penetration room as described 
in Technical Specification 4.4.1.  

2) The requirement to maintain the penetration room at a 
negative pressure with respect to ALL adjacent areas.  

It has been demonstrated that the PRVS is not required to 
function to meet 10CFR100 criteria, in conjunction with 
requiring a lower La per Technical Specification 4.4.1.  
With the exception of the two requirements for the PRVS 
mentioned above, all other requirements for the PRVS will be 
retained in the Technical Specifications and UFSAR.  

To ensure that the PRVS can maintain a negative pressure in 
the Penetration Room with respect to the atmosphere under 
all operating conditions, a surveillance will be included in 
Technical Specification 4.5.4. As a result, this design 
feature as described in Technical Specification 5.2.3 can be 
removed in accordance with 10CFR50.36.  

UFSAR CHANGES 

There will be several affected USFAR sections for this 
proposed Technical Specification change. Sections 2.3.4, 
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6.2.1, 9.4.7.2, and 15.14 will be revised to reflect the new 
reactor building volumetric leakage rate limit of .20 
w%/day. Sections 3.1.70, 6.5.1.2, and 9.4.7 will be revised 
to require a negative pressure with respect to the outside 
atmosphere in lieu of requiring a negative pressure with 
respect to all adjacent zones. Section 6.5.1.1 will be 
revised to reflect deletion of the requirement to quantify 
leakage in excess of 1/2 La to the penetration room.  
Sections 15.12, 15.15, and 15.16 will be revised to reflect 
the new offsite dose analyses.  
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Figure 1 
Relationship of ILRT and LLRT Tests 

Tech Spec Rx Bldg Leakage Limit= .25 w/o/day (La) 

Established ILRT Limit= .1875 w/o/day (3/4 La) 

Typical ILRT Result (Measured Leakage)~ .15 w/o/day 

New LLRT-adjusted ELRT acceptance criterion 
1375 w/o/day (55% of La) 

Typical Sum of 
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results ~ 5% of La 
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ATTACHMENT 4 

NO SIGNIFICANT HAZARDS CONSIDERATION EVALUATION 

Duke Power Company (Duke) has made the determination that this 
amendment request involves a No Significant Hazards Consideration by 
applying the standards established by NRC regulations in 10CFR50.92.  
This ensures that operation of the facility in accordance with the 
proposed amendment will not: 

A. Involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

NO 

The following requirements are being removed from Technical 
Specifications regarding the PRVS: 

1) The requirement to measure reactor building leakage in 
excess of 50% of the total allowed containment leakage to 
the penetration room.  

2) The requirement, as specified in the design features, for 
the PRVS to maintain the penetration room at a negative 
pressure with respect to all adjacent areas. In addition, 
the design features description for the PRVS will be 
completely removed from Technical Specification 5.2 and 
replaced with a surveillance requirement in Technical 
Specification 4.5.4.  

To demonstrate the inconsequential effects of the removal of the 
above requirements, a dose analysis was performed to 
conservatively demonstrate that PRVS adds margin, but is not 
necessary to meet 10CFR100 limits. The analysis assumes that 
the PRVS is completely unavailable for offsite dose reduction.  
However, the PRVS will be available, and all of the relevant 
operability and surveillance requirements for the PRVS will be 
retained in the Technical Specifications. Therefore, it is 
highly unlikely that the actual dose consequences would increase 
from 167 Rem thyroid to 240 Rem thyroid, since all surveillance 
and operability requirements for PRVS, other than the two 
requirements specified above, will be retained in Technical 
Specifications.  
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The specified Technical Specification requirements for PRVS are 
not accident initiators, nor will these requirements impact the 
probability of an accident. The purpose of these requirements 
is to ensure that the PRVS can reduce offsite dose to the public 
in the event of an accident which results in radioactive 
effluents leaking from the Reactor Building (RB) into the 
Penetration Room (PR).  

In the initial ONS design basis, the PRVS was credited to reduce 
offsite dose to the public in the event of certain accidents, 
such as a loss of coolant accident (LOCA) or Maximum 
Hypothetical Accident (MHA), where there is airborne leakage of 
radioactivity from the RB into the PR. The PRVS was credited to 
reduce the MHA two-hour Exclusion Area Boundary (EAB) dose to 
less than the 10CFR100 limit of 300 Rem thyroid. The current 
ONS dose analysis, which takes credit for the PRVS, calculates 
the MHA two-hour EAB dose to be 167 Rem thyroid. With a 
reduction in the allowable leakage from the Reactor Building 
(La) from 0.25 w%/day to 0.20 w%/day, while taking no credit for 
the PRVS, the two hour EAB MHA dose is calculated to be 240 Rem 
thyroid. This new dose analyis result meets the acceptance 
criterion of 10CFR100.  

In addition to conducting a detailed dose analysis without 
taking credit for PRVS, a detailed review of the PRA risk 
significance of the PRVS was conducted. The PRVS was determined 
to have virtually no PRA risk significance and no significant 
impact on consequences.  

A review of the impact on control room habitability due to the 
proposed Technical Specification changes was conducted for 
credible UFSAR Chapter 15 accident scenarios. The operability 
requirements of the PRVS which are being retained in the 
Technical Specifications will ensure operability requirements 
are met to support the Control Room Ventilation System (CRVS).  
Therefore, removal of the identified statements pertaining to 
PRVS operability from Technical Specifications will not 
significantly impact control room habitability.  

Based on the above information, the removal of the specified 
requirements for PRVS from Technical Specifications will not 
significantly increase the probability or consequences of an 
accident previously evaluated. The original design basis for 
offsite dose will still be met without any credit taken for the 
PRVS.  
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A change has been proposed to the Technical Specifications to 

reduce the allowable leakage from the Reactor Building (La) from 
0.25 w%/day to 0.20 w%/day. This proposed change is 
conservative in nature since it will result in a potential 
reduction in the consequences of any accidents previously 
evaluated. Past integrated leak rate tests (ILRTs) for all three 

Oconee units have been reviewed by engineering and it has been 
concluded that this reduction in allowable leakage will have no 

impact on future station operation. This reduction is possible 
since the actual leakage of the ONS reactor buildings is far 
less than the original allowable design leakage.  

B. Create the possibility of a new or different kind of accident 
from the accident previously evaluated? 

NO 

As stated previously, the proposed Technical Specification 
changes for the PRVS are not accident initiators, nor will these 
changes create the possibility of new or different kinds of 
accidents. The purpose of the PRVS is to reduce offsite dose to 
the public in the event of an accident which results in leakage 
from the RB into the PR.  

Therefore, the proposed changes to the Technical Specifications 
will not create the possibility of a new or different kind of 
accident from the accidents previously evaluated.  

C. Involve a significant reduction in a margin of safety? 

NO 

By reducing the allowable La to 0.20 w%/day, ONS meets 10CFR100 
limits for off-site dose without taking any credit for the PRVS.  

Although the margin to 10CFR100 limits is reduced by not taking 
credit for PRVS, it is concluded that the reduction in margin of 
safety is insignificant because: 

1) PRVS operability and surveillance requirements are being 
retained in Technical Specifications with the exception 
of two items which do not significantly degrade the 
ability of PRVS to perform its function.  
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2) The reduction in the margin of safety is being offset by 
a reduction in La.  

Duke has concluded based on this information that there are no 
significant hazards considerations involved in this amendment 
request.  
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ATTACHMENT 5 

ENVIRONMENTAL IMPACT ANALYSIS 

Pursuant to 10CFR51.22 (b), an evaluation of the proposed 
amendments has been performed to determine whether or not it 
meets the criteria for categorical exclusion set forth in 
10CFR51.22 (c) 9 of the regulations. The proposed amendment 
does not involve: 

1) A significant hazards consideration.  

This conclusion is supported by the No Significant Hazards 
Consideration Evaluation which is contained in Attachment 4.  

2) A significant change in the types or significant increase 
in the amounts of any effluents that may be released 
offsite.  

This amendment will not significantly change the types or 
amounts of any effluents that may be released offsite.  

3) A significant increase in the individual or cumulative 
occupational radiation exposure.  

This amendment will not significantly increase the 
individual or cumulative occupation radiation exposure.  

In summary, this amendment request meets the criteria set 
forth in 10CFR51.22 (c) 9 of the regulations for categorical 
-exclusion from an environmental inpact statement.


