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DUKE POWER COMPANY 
POWER BUILDING 

.422 SOUTH CHURCH STREET, CKARLOTTE, N. C. 28242 

VILLIAM 0. PARKER.JR.  

V;cK PRESIOENT TELEPHONE:AREA 704 

stAM PROoUCnoN September 3, 1981 373-4083 

Mr. Harold R. Denton, Director 
Office of Nuclear Reactor Regulation 
U. S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

Attention: Mr. J. F. Stolz, Chief Z) 0918 s 
Operating Reactors Branch No. 4 U JAW 

Re: Oconee Nuclear Station 
Docket Nos 50-269, -270, -287 

Dear Sir: 

By letter dated July 29, 1981, the Staff provided a preliminary Safety 

Evaluation Report of the Appendix J review for Oconee Nuclear Station.  

For the two areas identified by- the Staff as needing further justification 

or agreement in order to complete the review, additional justification is 

provided in Attachment 1 of this letter.  

Attachment 2 provides a composite resubmittal of our December 29, 1980 
and July 24, 1981 submittals. Certain minor administrative changes have 

been included as well as a restructured Table 4.4-1 that reflects the 

results of the Staff review and approval of the submittal.  

Inasmuch as this response supplements an earlier request on this subject, 

it has been determined that no license fees are required.  

Very truly yours, 

William 0. Parker, Jr.  
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Duke Power Company 

Attachment 1 

Additional Justification in 

Support of Appendix J 

Submittals



Duke Power.Company 

Oconee Nuclear Station 

Duke Power Company has reviewed the Staff's Safety Evaluation Report (SER) 

including the consultant Technical Evaluation Report (TER). Both the Staff 

and consultant incorrectly referred to the December 24, 1980 submittal as 

requesting exemption to the testing requirements of Appendix J. While it 

is true that earlier submittals specifically mentioned exemptions, the above 

submittal specifically did not mention exemptions because upon detailed 

review, the plant design allowed testing to be performed as required by 

Appendix J or was not required by Appendix J. The two areas in which the 

Staff requested additional information are discussed in the following para

graphs.  

With regard to Penetration 47 (Unit 1 only), Demineralized Water Supply to 

RC Pump Seal Vents, the Staff and consultant disagree with the Duke state

ment that Type C testing is not required because the valves do not perform 

a containment isolation function. The basis for the Staff's position is 

provided in the following: 

Generally, Type A testing is not an adequate substitute for Type C 

testing for two reasons: 

1. Type C testing is performed twice as often as Type A testing..  

2. Type C testing tests valves individually while Type A testing 

tests penetrations (i.e., two .shut valves in series). This is 

necessary to ensure that in the case where one isolation valve 

fails to shut following an accident, the penetration is adequately 

isolated. Type A testing is-insufficient for this purpose since 

the leak-tightness of the penetration is established by the more 

.leak-tight of the two shut valves.  

In viewsof the foregoing, our consultant finds that Type C testing or 

these valves is required. We concur with our consultant's conclusion 

that the isolation valves of the Demineralized Water Supply to the RC 

Pump Seal Vents conform to the Type C test requirements.  

Attached.is a piping diagram of the area of concern. Both the inside and 

outside valves are tilting disc check valves. This line supplies a small 

amount (E2GPH) of demineralized water to rinse off borated water seepage 

through the RC pump seals to prevent boron crystal buildup. This system 

is drained and vented during a Type A test. The piping from valve DW-156 

to.the RC pumps is postulated to rupture in the event of a loss-of-coolant 

accident. It is considered to be a low likelihood event that the inside 

valve will fail to close and fully seat. The tilt-disc design tends to 

aid closure; the force of any pressure buildup. within the containment 

would tend to aid closure; and finally, the purity of the water involved 

tends to eliminate any concern about failure of the check valve to func

tion properly.
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During the 1980 refueling outage of Oconee 1, this penetration was hydro
statically tested by pressurizing the piping downstream of DW-156. The 
measured leakage was less than 2 x 104 wt %/day, well within the allowable.  

Based on the above, it is not considered necessary that the penetration be 
modified to allow Type C leak testing to be performed. Nevertheless, the 
penetration will be suitably modified to allow Type C leakage testing.  

With regard to Penetration 59, Core Flood Tank Sample Line, the Staff and 
consultant disagree with the Duke statement that Type C testing is not re
quired because the valves do not perform a containment isolation function.  
This basis for the Staff's position is provided in the following: 

Core Flood Tank (CFT) sample isolation valves can become a barrier to 
the escape of containment air in the case where the LOCA break is lo
cated such that the contents of a tank are discharged into the contain
ment. In this case, a leaking sample line will allow the CFT nitrogen 
to be vented such that containment atmosphere can then enter the CFT 
by leaking through check valve CF-11 or CF-13. Since these valves 
may be relied upon to prevent the escape of containment air in this 
situation, we and our consultant conclude that Type .C testing of the 
core flood tank line valves is required.  

Attached is a piping diagram of the area of concern. Pertinent valve num
bers have been highlighted as has Penetration 59. For a postulated break 
between valves CF-ll(-13),:.CF-12(-14) and LP-47(-48), a core flood tank 
would depressurize to containment but it would most likely not be a LOCA.  
Check valves CF-12 and -14 tend to seat with RC pressure and would prevent 
any loss of coolant from occurring. They are also periodically leak 
checked pursuant to Technical Specifications 3.1.6.10 and 4.5.1.2.3. If 
the break is postulated to continue, operators would isolate the affected 
Core Flood Tank (CFT) by closing CF-1, -2 when directed by procedure. With 
a CFT isolated, a unit shutdown would then be required by Specifications 
3.0 and 3.3.  

If the break were postulated to occur between CF-12(-14) and the reactor 
vessel, a LOCA would occur and the CFTs would depressurize and Low Pressure 
Injection would be initiated. As the Reactor Coolant System is depressur
ized, coolant would flow out the break and make-up would be provided by 
ECC systems. In all cases it is predicted that ambient pressure in the 
containment is less than, or at most, equal to system pressure. Further
more, by the design of the system, this piping is low in the containment 
relative to the entry point in the vessel. CF-12, -14 are located in 
vertical runs of piping, just prior to entry into the Reactor Vessel. Also, 
operators are directed to isolate the depressurized CFTs by closing CF-1, -2.  
Regardless of where the break is, cooling water would tend to seat CF-11, -13.  
Thus, regardless of break location, it is not credible to conclude that the 
CF Tank Sample isolation valves will ever see containment atmosphere follow
ing a postulated break that discharges the content of a tank into the con
tainment.  

Based on the above, it continues to be our position that a Type C test 
need not be performed on this Penetration.
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3. The affected penetration is isolated within four hours by 
the use of a closed manual valve or blind flange.  

4. The reactor is in the hot shutdown condition within 12 hours 
and cold shutdown within 24 hours.  

3.6.4 The reactor building internal pressure shall not exceed 1.5 psig 
or five inches of Hg if the reactor is critical.  

3.6.5 Prior to criticality following refueling shutdown, a check shall be 
made to confirm that all manual containment isolation valves which 
should be closed are closed and tagged.  

3.6.6 The combined leakage rate for all penetrations and valves shall be 
determined in accordance with Specification 4.4.1.2. If, based on 
the most recent surveillance testing results the combined leakage 
rate exceeds the specified value and containment integrity is 
required then, repairs shall be initiated immediately and conformance 
with specified value.shall be demonstrated within 48 hours or the 
reactor shall be in cold shutdown within an additional 36 hours.  

Bases 

The Reactor Coolant System conditions of cold shutdown assure that no steam 
will be formed and hence no pressure buildup in the containment if the 
Reactor Coolant System ruptures.  

The selected shutdown conditions are based on the type of activities that are 
being carried out and will preclude criticality in any occurrence.  

The reactor building is designed for. an internal pressure of 59 psig and an 
external pressure 3.0 psi greater than the internal pressure. The design 
external pressure of 3.0 psi corresponds to a margin of 0.5 psi above the 
differential pressure that could be developed if the building is sealed with 
an internal temperature of 120oF with a barometric pressure of 29.0 inches of 
Hg and the building is subsequently cooled to an internal temperature of 800F 
with a concurrent rise in barometric pressure to 31.0 inches of Hg. The 
weather conditions assumed .here are conservative since an evaluation of 
National Weather Service records for this area indicates that from 1918 to 
1970 the lowest barometric pressure recorded is 29.05 inches of Hg and the 
highest of 30.85 inches of Hg.  

Operation with a personnel or emergency hatch inoperable.does not impair con
tainment integrity since either door meets the design specifications for 
structural integrity and leak rate. Momentary passage through the outer 
door is necessary should the inner door gasket be inoperative to install or 
remove auxiliary restraint beams on the inner door to allow testing of the 
hatch. The time limits imposed permit completion of maintenance action and 
the performance of.a local leak rate test .when required or the orderly 
shutdown and cooldown of the reactor. .Timely corrective action for an 
inoperable containment isolation valve is also specified.  

3.6-2



When containment integrity is established, the limits of 1OCFR100 will not 
be exceeded should the maximum hypothetical accident occur.  

REFERENCES 

FSAR, Section 5 

3.6-3



4.4 REACTOR BUILDING 

.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 

4.4.1.1.1 Test Pressure 

The periodic integrated leak rate test may be performed at a test pressure 
of not less than 29.5 psig. The containment leakage rate shall be determined 
in conformance with the criteria specified in Appendix J of 10CFR50 using the 
methods and provisions of ANSI N45.4-1972.  

4.4.1.1.2 Frequency of Test 

After the preoperational leakage rate tests, a set of three Type A tests 
shall be performed with-.the unit in a shutdown condition at approximately 
equal intervals during each 10 year service period. The third test of each 
set shall be conducted when the plant is shutdown for the 10 year inservice 
inspections.  

4.4.1.1.3 Acceptance Criteria 

The overall acceptance containment leakage rate is determined by the pre
operational leakage rate test and shall not exceed 0.25 weight percent of 
containment air per 24 hours at 59 psig. Any leakage in excess of 50% of the 
total allowed containment leakage shall be demonstrated to be to the penetration 
room. If the reduced pressure leakage rate 95% Upper Confidence Level (UCL) 
exceeds 0.75 Lt, a test at peak pressure shall be conducted. If the peak 
pressure leakage rate.95% UCL exceeds 0.75 la, the test schedule applicable 
to subsequent Type A tests shall be reviewed and approved by the Commission.  
If leakage rate 95% UCL during any two consecutive Type A tests exceeds 
either 0.75 La or 0.75 L , a Type A test-shall be performed at each shut
down for refueling or approximately every 18 months, whichever occurs 
first, until two consecutive Type'A tests demonstrate leakage rate 95% UCL 
is less than 0.75 La or 0.75 Lt, at which time the normal testing schedule.  
may be resumed.  

4.4.1.1.4 Accuracy 

The accuracy of each Type A test shall be verified by a supplemental test which: 

a., Confirms the accuracy of the Type A test by verifying that the absolute 
difference between supplemental and Type A test data is within 0.25 La or 
0.25 L' as appropriate.  

4.4-1



b. Has a duration sufficient to establish accurately the change in leakage 
between the Type A test and the supplemental test.  

c. Requires the quantity of gas bled from the containment during the 
supplemental test to be equivalent to at least 25 percent of the total 
leakage rate at Pa (59 psig) or Pt (29.5 psig).  

4.4.1.1.5 Report of Test Results 

The results of periodic tests shall be the subject of a summary technical 
report which shall be submitted to the Commission within 90 days of com
pletion of the test.  

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 components listed in Table 
4.4-1 in accordance with the criteria specified in Appendix J of 1OCFR50.  

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.  

4.4.1.2.3 Acceptance Criteria 

The combined leakage rate from all penetrations and isolation valves shall 
not exceed 0.125 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 locak leak rate test, as appropriate, and shall meet the acceptance 
criteria of 4.4.1.1.3 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 10CFR50 Section 50.55a(g)(4) to the 
extent practicable within the limitations of design, geometry and materials 
of construction of the components.  

4.4-2



4.4.1.5 Containment Air Lock Testing 

4.4.1.5.1 Scope of Testing 

The Personnel Air Lock and Emergency Air Lock shall be tested as required 
by the following: 

4.4.1.5.2 Frequency of Test 

(a) The Personnel Air Lock and Emergency Air Lock shall be.tested quarterly 
at an internal pressure of not less than 59 psig.  

(b) Air locks opened during periods when containment integrity is not 
required shall be tested at the end of such periods by a full hatch 
leak test at not less than 59 psig. If the full hatch test has been 
performed within the previous 3 days, the leak test can be performed 
between the double seal of the outer door at not. less than 59 psig.  

(c) When containment integrity is required, either a full hatch leak test 
or a leak test of the outer door double seal will be performed within 
3 days of initial opening, and during periods of frequent use, at least 
once every 3 days. Each leak test will be performed at not less than 
59 psig.  

4.4.1.5.3 Acceptance Criteria 

The acceptance criteria for the air lock leakage test is as stated in 
Specification 4.4.1.2.3.  

4.4-3



Bases 

The Reactor Building is designed for an internal pressure of 59 psig and a 
steam-air mixture temperature of 2860 F. 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 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 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 per
formed without preliminary leak detection surveys or leak repairs,. and contain
ment isolation valves are to be closed in the normal manner. The test pressure 
of 29.5 psig for the periodic integrated leak rate test is sufficiently high to 
provide an accurate measurement of the leak rate and it duplicates the pre
operational leak rate test at 29.5 psig. The frequency of the periodic 
integrated leak rate test is normally keyed to the refueling schedule for the 
reactor, because these tests can best be performed during refueling shutdowns.  

The specified frequency of periodic integrated leak rate tests is based on 
three major considerations. First is the low probability of leaks in the.  
liner, because of conformance of the complete containment to a 0.25 percent 
leakage rate at 59 psig during preoperational testing and the absence of any 
significant stresses in the liner during reactor operation. Second is the 
more frequent testing, at design pressure, of those portions of the contain
ment envelope that are most likely to develop leaks during reactor operation 
(penetrations and isolation valves) and the low value (0.125 percent) of 
leakage that is specified as acceptable from penetrations and isolation valves.  
Third is the tendon stress surveillance program which provides assurance that 
an important part of the structural integrity of the containment is maintained.  

Leakage to the penetration room, which is permitted to be up to 50 percent of 
the total allowable containment leakage, is discharged through high efficiency 
particulate air (HEPA) and charcoal filters to the unit vent. The filters 
are conservatively said to be 90 percent efficient for iodine removal.  

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 0.125 percent 
from penetrations and isolation valves is that one-half of the actual integrated 
leak rate is expected from those sources. Valve operability tests are speci
fied to assure proper closure or opening of the Reactor Building isolation 
valves to provide for isolation of functioning of Engineered Safety Features 
systems.  

4.4-4



When containment integrity is established, the overall containment leak 
rate of 0.25 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. In order to assure the integrity of the containment, 
periodic testing is performed at reduced pressure, 29.5 psig. The permissible 
leakage rate at this reduced pressure has been established from the initial 
integrated leak rate tests in conformance with 10CFR50, Appendix J.  

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 5 and.13.  
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TABLE 4.4-1 
LIST OF PENETRATIONS WITH IOCFR50, 

APPENDIX J TEST REQUIREMENTS 

PENETRATION TYPE A TEST 
NUMBER SYSTEM SYSTEM CONDITION LOCAL LEAK TEST REMARKS 

1 Pressurizer liquid Note I Type C Note 2, 7b 
sample line 

(Unit I only) 

2 OTSG A Note I Type C Note 7b 
Sample line 

3 Component cooling Note I Type C Note 3, 7d 
inlet line 

.4 OTSG B Note 1 None required Note 7b 
drain line 

5 RB normal Note It) Type C Note 7a, 7b, 9(1) a', 
-sump drain 

line 

6 Letdown Note I Type C Note 2, 7b 
line 

7 RC Pump seal Note I Type C Note 3, 7b, 9(2) 
return line 

8 Loop A nozzle Not Vented None required Note 5, 7d 
warming line 

9 RCS normal Not Vented None required Note 5 
makeup. line 
and liP injection 
'A' loop 

10 RC Pump Not Vented Type C Note 5, 7d, 9(6) 
seal injection



TABLE 4.4-1 
LIST OF PENETRATIONS WITH 10CFR50, 

APPENDIX J TEST REQUIREMENTS 

PENETRATION TYPE A TEST 
NUMBER SYSTEM SYSTEM CONDITION LOCAL LEAK TEST REMARKS 

11 Fuel transfer Not Vented Type B Note 6a, 11 
tube 

12 Fuel transfer Not Vented Type B Note 6a, 11 
tube 

13 RB Spray Not Vented None required Note 5, 7d, 
inlet line 

14 RB Spray Not Vented None required Note 5, 7d 
inlet line 

15 LPI and DHR Not Vented None required Note 4, 5 
inlet line 

41 

16 LPI and DHR Not Vented None required Note 4, 5 
inlet line 

17 OTSG B Emergency Not Vented None required Note 5, 7d 
FDW line 

18 Quench tank Note 1 Type C Note 3, 7b, 9(3) 
vent line 

19 RB purge Note 1 Type B Note 6a, 7a, 7b 9(4) 
inlet line 

20 RB purge Note I Type B Note 6a, 7a, 7b 9(4) 
outlet line 

21 LPSW to RC Pump Not Vented Type C Note 7b, 9(5) 
motors and lube 
oil coolers inlet



TABLE 4.4-1 
LIST OF PENETRATIONS WITH 1OCFR50, 

APPENDIX J TEST REQUIREMENTS 

PENETRATION TYPE A TEST 
NUMBER SYSTEM SYSTEM CONDITION LOCAL LEAK TEST REMARKS 

22 LPSW from RC Pump Not Vented Type C Note 7b, 9(5) 
motors and lube 
oil coolers outlet 

23 RC Punmp seal Not Vented Type C Note 5, 7d, 9(6) 
injecti on 

24 SPARE Not in Use 

25 OTSG B Not Vented None required Note 5 
Feedwater line 

26 OTSG A Not Vented None required Note 5, 
Main steam line MS Stop valve leak 

00 test performed 

27 OTSG A Not Vented None required Note 5 
Feedwater line 

28 OTSG B Not Vented None required Note 5, 
Main steam line MS Stop valve leak 

test performed 

29 Quench tank Note I Type C Note 3, 7b, 9(7) 
drain line 

30 LPSW for RB Not Vented None require(d Note 5 
31 Cooling units 
32 inlet line 

33 LPSW for RB Not Vented None required Note 5 
34 cooljing units 
35 outlet line 

-~~~~a I-- -- ----



TABLE 4.4-1 
LIST OF PENETRATIONS WITH IOCFR50, 

APPEND )X J TEST REQUIREMENTS 

PENETRATION TYPE A 
NUMBER SYSTE M SYSTEM CONDITION LOCAL LEAK TEST REMARKS 

36 RB emergency Not Vented None required Note 5 
37 sluip recircutation 

38 Quench tank Note 1 Type C Note 2, 7d 
cooler inlet line 

39 111 Nitrogen supply Note I None required Note 3 (manual valves) 

(Unit 2, 3) Ct'T Vent line Note I None required Note 3 (manual valves 
Only 

.R8 emergency Note I None required 
sLilp drain 

lJine 

41 InstL rument air Note 1 None required Note 3 (manual valves) 
supply & ILRT 
verification line 

42 SPARE -Not in Use 

43 OTSG A Note 1 None required Note 7b 
drain I ine 

44 Component cooling Note 1 Type C Note 3, 7d 
to control rod 
drive inlet line 

45 ILRT instrument Not Vented Type C Note 3, 7a 
Iline 

46 Reactor head-wash Note I Type B Note 3, 6a 
filtered water inlet



TABLE 4.4-1 
LIST OF PENETRATIONS WITH 10CFR50, 

APPENDIX J TEST REQUIREMENTS 

PENETRATION TYPE A TEST 
NUMBER SYSTEM SYSTEM CONDITION LOCAL LEAK TEST REMARKS 

47 (Unit 1 Demineralized water Note 1 Type C Note 3, 7d 
only) supply to RC pump 

seal vents 

48 Breathing air Note I None required Note 3 (manual valves) 
inlet 

49 (Unit 1 LP Nitrogen supply Note I None required Note 3 (manual valves) 
only) 

50 OTSG A Emergency Not Vented None required Note 5 
FDW line 

51 ILRT Pressurization Note I None required, Note 6a, 7a 
Sline 

52 liP Injection to Not Vented None required Note 5 
'B' loop 

53 (All) 11P Nitrogen supply Note I None required Note 3 (manual valves) 
to 'A' core flood 
Lank 

(Unit 2, 3) LP Nitrogen supply Note 2 None required Note 3 (manual valves) 

54 Component Note I Type C Note 3, 7b, 9(8) 
cooling outlet 
line 

55 Demineralized Note I Type B (Unit 1) Note 3, 6a 
water supply (Unit 2,3) Note 3, .6A, (9(10) 

56 Spent fuel canal Note I None required Note 3 (manual valve) 
fill and drain 

57 (Unit I DIR return Not Vented None required Note 4 
only) line 

11I



TABLE 4.4-1 
LIST OF 1RENETlRATIONS WITH 10CFR50, 

APPENDIX J TEST REQUIREMENTS 

PENETRATION TYPE A TEST 
NUMBER SYSTEM SYSTEM CONDITION LOCAL LEAK TEST REMARKS 

58 (All) OTSG B Note I Type C Note 7b 
sample line 

(Unit 2, 3) Pressurizer sample Note I Type C Note 2, 7b 
l ine 

59 CF tank Note I None required Note 2 
sample line 

60 RB sample Note I Type B Note 2, 7b, 9(9) 
Sline (outlet) 

61 1B sample Note .1 Type B Note 3, 7b, 9(9) 
line (inlet) 

62 (Units 2, DUR return Not vented None required Note 4 
3 only) Iine 

Personnel Vented Type B Note 6b 
hatch 

Emergency Vented Type B Note 6b 
hatch 

Equipment Vented Type B Note 6c 
ha tch 

Electrical Vented Type B Note 6a 

penetration



TABLE 4.4-1 
(NOTES) 

NOTE 1 All vented systems shall be (rained of water or other fluids to the extent necessary to assure 
exposure of the system containment isolation valves to containment atmosphere and to assure 
they wi.ill be subjected to the test differential pressure.  

NOTE 2 Fluid system that is part of the reactor coolant pressure boundary and open directly to the con
tainment atmosphere under post-accident conditions (vented to containment atmosphere during 
Type A Lest).  

NOTE 3 Closed system inside containment tIat penetrates containment and postulated to rupture as a result 
of a loss of coolant accident. (vented to containment atmosphere during Type A test).  

NOTE 4 System required to maintain the plant in a safe condition during the test (need not be vented).  
Type C test required with report to NRC.  

NOTE 5 System normally filled with water and operating under post-accident condition (need not be vented).  
Type C Lest required with report to NRC.  

NOTE 6 a. Containment penetration whose design incorparates resilient seals, gaskets, or sealant compounds, (Type B piping penetration filled with expansion bellows, and electrical penetrations fitted with flexible test re- metal seal assemblies.  
quired) 

b. Air lock door seals including door operating mechanisms which are part of the containment 
pressure boundary.  

c. Doors with resilient seals or gaskets except for seal welded doors.  

d. Components other than those above which must meet the acceptance criteria of Type B tests.  

NOTE 7 a. Isolation valves provide a direct connection between the inside and outside atmospheres of 
(Type C the primary reactor containment under normal operation, such as purge and ventilation, test re- vacuum relief, and instrumejit valves.  
qui red) 

b. Isolation valves are required to close automatically upon receipt of a containment isolation 
signal in response to controls intended to affect containment isolation.



TABLE 4.4-1 
NOTES (continued) 

C. Isolation valves are required to operate intermittently under post accident conditions.  

d. Check valves used for containment isolation.  

NOTE 8 DELETlEI D 

NOTE 9 Reverse direction test of inside containment isolation valve authorized. Leakage results are 
conservaLive.  

NOTE 10 System is submerged during post-accident conditions and performance of Type A test. System will 
be drained to the extent possible.  

NOTE 11 Type B test performed on the blind flanges inside the Reactor Building. The tube drain valves 
and valves outside the containment are not tested.



4.4.2 Structural Integrity 

Applicability 

Applies to the structural integrity of the Reactor Building.  

Objective 

To define the inservice surveillance program for the Reactor Building.  

Specification 

4.4.2.1 Tendon Surveillance 

For the initial surveillance program, covering the first five years of 
operation, nine tendons shall be selected for periodic inspection for 
symptoms of material deterioration or force reduction. The surveillance 
tendons shall consist of three horizontal tendons, one in each of three 1200 
sectors of the containment; three vertical tendons located at approximately 
1200 apart; and three dome tendons located approximately 120' apart. The 
following nine tendons have been selected as the surveillance tendons: 

Dome 1D28 
2D28 (Units 1 & 3) 
2D29 (Unit 2) 
3D28 

Horizontal 13H9 
51H9 
53H10 

Vertical 23V14 
45 V16 
61V16 

4.4.2.1.1 Lift-Off 

Lift-off readings shall be taken for all nine surveillance tendons.  

4.4.2.1.2 Wire Inspection and .Testing 

One surveillance tendon of each directional group shall be relaxed and one 
wire from each relaxed tendon shall be removed as a sample and visually in
spected for corrosion or pitting. Tensile tests shall also be performed on 
a minimum of three specimens taken from the ends and middle of each of the 
three wires. The specimens shall be the maximum length acceptable for the 
test apparatus to be used and shall include areas representative of sig
nificant corrosion or pitting.  

After the wire removal, the tendons shall be retensioned to the stress level 
measured at the lift-off reading and then checked by a final lift-off reading.  
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Should the inspection of one of the wires reveal any significant corrosion 
(pitting or loss of area), further inspection of the other two sets in that 
directional group will be made to determine the extent of the corrosion and 
its significance to the load-carrying capability of the structure. The 
sheathing filler will be sampled and inspected for changes in physical 
appearance.  

Wire samples shall be selected in such a manner that with the third in
spection, wires from all nine surveillance tendons shall have been inspected 
and tested.  

4.4.2.2 Inspection Intervals and Reports 

For Unit 1, the initial inspection shall be within 18 months of the initial 
Reactor Building Structural Integrity Test. The inspection intervals, 
measured from the date of the initial inspection, shall be two years, four 
years and every five years thereafter or as modified based on experience.  
For Units 2 and 3 the inspection intervals measured from the date of the 
initial structural test shall be one year, three years and every five years 
thereafter or as modified based on experience. Tendon surveillance may be 
conducted during reactor operation provided design conditions regarding loss 
of adjacent tendons are satisfied at all times.  

A quantitative analytical report covering results of each inspection shall be 
submitted to the Commission within 90 days of.completion, and shall especially 
address the following conditions, should they develop.  

a. Broken wires.  

b. The force-time trend line f6r any tendon, when extrapolated, that extends 
beyond either the upper or lower bounds of the predicted design band.  

c. Unexpected changes in corrosion conditions or sheathing filler properties.  

Bases 

Provisions have been made for an in-service surveillance program, covering 
the first several years of the life of the unit, intended to provide suf
ficient evidence to maintain confidence that the integrity of the Reactor 
Building is being preserved. This program consists of tendon, tendon 
anchorage and liner plate surveillance. The first year tendon anchorage and 
liner plate surveillance programs have been successfully completed.  

To accomplish these programs, the following representative tendon groups have 
been selected for surveillance: 

Horizontal - Three 1200 tendons comprising one complete hoop system below 
grade 

Vertical - Three tendons spaced approximately 1200 apart.  

Dome Three tendons spaced approximately 1200 apart.  
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The inspection during this initial period of at least one wire from each of 
the nine surveillance tendons (one wire per group per inspection) is con
sidered sufficient representation to detect the presence of any wide spread 
tendon corrosion or pitting conditions in the structure. This program will 
be subject to review and revision as warranted based on studies and on 
results obtained for this and other prestressed concrete reactor buildings 
during this period of time.  
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4.4.3 Hydrogen Purge System 

Applicability 

Applies to the Reactor Building Hydrogen Purge System.  

Objective 

To verify that the Reactor Building Hydrogen Purge System is operable.  

Specification 

4.4.3.1 In-place Testing 

a. During each refueling outage, an in-place system test 
shall be performed. This test shall demonstrate that 
under simulated emergency conditions, the system can 
be taken from storage and placed into operation within 
48 hours.  

b. This refueling outage test shall consist of: 

1. Visual inspection of the system.  

2. Hook-up of the system to one of the three Reactor Buildings.  

3. Flow measurement using.flow instruments in the portable purging 
station.  

4. Verification that the pressure drop across the combined HEPA 
filters and charcoal adsorber banks is less than six inches of 
water at the system design flow rate (±10%).  

5. Verification of the operability of the heater at rated power 
when tested in accordance with ANSI N510-1975.  

4.4.3.2 Operational Performance Testing 

a. The testing requirements of this section may be performed without 
hooking-up the system to one of the Reactor Buildings.  

b. Monthly, the hydrogen purge system shall be operated with the 
heaters on for at least ten hours.  

c. During each refueling outage, the hydrogen purge system 
fans shall be shown to operate at design flow (±10%) when 
tested in accordance with ANSI N510-1975.  

d. Leak tests using DOP or halogenated hydrocarbon, as appropriate 
shall be performed on the hydrogen purge filters: 

1. During each refueling outage; 

2. After each complete or partial replacement of HEPA filter 
bank or charcoal adsorber bank; 
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3. After any structural maintenance on the system housing; 

4. After painting, fire, or chemical release in any venti
lation zone communicating with the system.  

e. The results of the DOP and halogenated hydrocarbon tests on HEPA 
filters and charcoal adsorber banks shall show >99% DOP removal and 
>99% halogenated hydrocarbon removal, respectively, when tested in 
accordance with ANSI N510-1975. Otherwise, the filter system shall 
be declared inoperable.  

f. 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 Reactor Building purge 
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 
ANSI N510-1975 (130 0C, 95% R.H.).. Otherwise, the filter 
system shall be declared inoperable.  

4.4.3.3 H2 Detector Test 

Hydrogen concentration instruments shall be calibrated each re
fueling outage with proper consideration to moisture effect.  
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Bases 

Pressure drop across the combined high efficiency particulate air (HEPA) filters 
and charcoal adsorbers of less than 6 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 establishes system 
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 poten
tial release of radioiodine. Bypass leakage for the charcoal adsorbers and 
particulate removal efficiency for HEPA filters are determined by halogenated 
hydrocarboh 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 adsor
bers. 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 at least two inches 
in diameter and a length equal to the thickness of the bed. If the iodine 
removal efficiency test results are unacceptable, all adsorbent in the system 
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 s.stem. Operation for ten hours is used to reduce the moisture 

built up on the adsorbent.  

If painting, fire or chemical release occurs duringsystem .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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