
August 11, 1993-

Docket Nos. 50-387 
and 50-388 

Mr. Robert G. Byram 
Senior Vice President-Nuclear 
Pennsylvania Power and Light Company 
2 North Ninth Street 
Allentown, Pennsylvania 18101 

Dear Mr. Byram: 

SUBJECT: SUPPRESSION POOL BYPASS LEAKAGE TEST, SUSQUEHANNA STEAM ELECTRIC 
STATION, UNITS I AND 2 (TAC NOS. M86359 AND M86360) 

The Commission has issued the enclosed Amendment No. 129 to Facility 
Operating License No. NPF-14 and Amendment No. 98 to Facility Operating 
License No. NPF-22 for the Susquehanna Steam Electric Station, Units I and 2.  
These amendments are in response to your letter dated May 4, 1993, and 
supplemented by letter dated July 15, 1993.  

These amendments change the Technical Specifications to 1) decrease the test 
frequency of the drywell-to-suppression chamber bypass test to coincide with the test frequency for the Primary Containment Integrated Leak Rate Test, and 
2) require an additional test to measure the vacuum breaker leakage area for those outages for which the drywell-to-suppression chamber bypass test is not 
scheduled.  

A copy of our Safety Evaluation is also enclosed. Notice of Issuance will be 
included in the Commission's Biweekly Federal Register Notice.

Sincerely,
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Docket Nos. 50-387 
and 50-388 

Mr. Robert G. Byram 
Senior Vice President-Nuclear 
Pennsylvania Power and Light Company 
2 North Ninth Street 
Allentown, Pennsylvania 18101 

Dear Mr. Byram: 

SUBJECT: SUPPRESSION POOL BYPASS LEAKAGE TEST, SUSQUEHANNA STEAM ELECTRIC 
STATION, UNITS I AND 2 (TAC NOS. M86359 AND M86360) 

The Commission has issued the enclosed Amendment No. 129 to Facility 
Operating License No. NPF-14 and Amendment No. 98 to Facility Operating 
License No. NPF-22 for the Susquehanna Steam Electric Station, Units I and 2.  
These amendments are in response to your letter dated May 4, 1993, and 
supplemented by letter dated July 15, 1993.  

These amendments change the Technical Specifications to 1) decrease the test 
frequency of the drywell-to-suppression chamber bypass test to coincide with 
the test frequency for the Primary Containment Integrated Leak Rate Test, and 
2) require an additional test to measure the vacuum breaker leakage area for 
those outages for which the drywell-to-suppression chamber bypass test is not 
scheduled.  

A copy of our Safety Evaluation is also enclosed. Notice of Issuance will be 
included in the Commission's Biweekly Federal Register Notice.  

Sincerely, 

R ch .1 k% Senior Project Manager lrject Dire /orate 1-2 

Division of Reactor Projects - 1/11 
Office of Nuclear Reactor Regulation 
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License No. NPF-22 
3. Safety Evaluation 
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Mr. Robert G. Byram 
Pennsylvania Power & Light Company

Susquehanna Steam Electric Station, 
Units I & 2

cc:

Jay Silberg, Esq.  
Shaw, Pittman, Potts & Trowbridge 
2300 N Street N.W.  
Washington, D.C. 20037 

Bryan A. Snapp, Esq.  
Assistant Corporate Counsel 
Pennsylvania Power & Light Company 
2 North Ninth Street 
Allentown, Pennsylvania 18101 

Mr. J. M. Kenny 
Licensing Group Supervisor 
Pennsylvania Power & Light Company 
2 North Ninth Street 
Allentown, Pennsylvania 18101 

Mr. Scott Barber 
Senior Resident Inspector 
U. S. Nuclear Regulatory Commission 
P.O. Box 35 
Berwick, Pennsylvania 18603-0035 

Mr. William P. Dornsife, Director 
Bureau of Radiation Protection 
Pennsylvania Department of 

Environmental Resources 
P. 0. Box 8469 
Harrisburg, Pennsylvania 17105-8469 

Mr. Jesse C. Tilton, III 
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Harrisburg, Pennsylvania 17108-1266

Regional Administrator, Region I 
U.S. Nuclear Regulatory Commission 
475 Allendale Road 
King of Prussia, Pennsylvania 19406 

Mr. Harold G. Stanley 
Vice President-Nuclear Operations 
Susquehanna Steam Electric Station 
Pennsylvania Power and Light Company 
Box 467 
Berwick, Pennsylvania 18603 

Mr. Herbert D. Woodeshick 
Special Office of the President 
Pennsylvania Power and Light Company 
Rural Route 1, Box 1797 
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Vice President-Nuclear Engineering 
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0o UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

0 t WASHINGTON, D. C. 20555 

PENNSYLVANIA POWER & LIGHT COMPANY 

ALLEGHENY ELECTRIC COOPERATIVE, INC.  

DOCKET NO. 50-387 

SUSQUEHANNA STEAM ELECTRIC STATION, UNIT 1 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 129 
License No. NPF-14 

1. The Nuclear Regulatory Commission (the Commission or the NRC) having found 
that: 

A. The application for the amendment filed by the Pennsylvania Power & 
Light Company, dated May 4, 1993, and supplemented by letter dated 
July 15, 1993, complies with the standards and requirements of the 
Atomic Energy Act of 1954, as amended (the Act), and the Commission's 
regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, the 
provisions of the Act, and the regulations of the Commission; 

C. There is reasonable assurance: (i) that the activities authorized by 
this amendment can be conducted without endangering the health and 
safety of the public, and (ii) that such activities will be conducted 
in compliance with the Commission's regulations set forth in 10 CFR 
Chapter I; 

0. The issuance of this amendment will not be inimical to the common 
defense and security or to the health and safety of the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 of 
the Commission's regulations and all applicable requirements have been 
satisfied.  
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2. Accordingly, the license is amended by changes to the Technical Specifica
tions as indicated in the attachment to this license amendment and 
paragraph 2.C.(2) of the Facility Operating License No. NPF-14 is hereby 
amended to read as follows: 

(2) Technical Specifications and Environmental Protection Plan 

The Technical Specifications contained in Appendix A, as revised 
through Amendment No. 129 and the Environmental Protection Plan 
contained in Appendix B, are hereby incorporated in the license.  
PP&L shall operate the facility in accordance with the Technical 
Specifications and the Environmental Protection Plan.  

3. This license amendment is effective as of its date of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Michael L. yle Director 
Project Directorate 1-2 
Division of Reactor Projects - I/II 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: August 11, 1993



ATTACHMENT TO LICENSE AMENDMENT NO. 129

FACILITY OPERATING LICENSE NO. NPF-14 

DOCKET NO. 50-387 

Replace the following pages of the Appendix A Technical Specifications with 
enclosed pages. The revised pages are identified by Amendment number and 
contain vertical lines indicating the area of change. The overleaf pages are 
provided to maintain document completeness.* 

REMOVE INSERT 

3/4 6-13 3/4 6-13* 
3/4 6-14 3/4 6-14 

3/4 6-3 3/4 6-3* 
3/4 6-4 3/4 6-4

B 3/4 6-5 B 3/4 6-5



CONTAINMENT SYSTEMS 
LIMITING CONDITION FOR OPERATION (Continued) 

ACTION: (Continued) 
b) 110F, place the reactor mode switch in the Shutdown position and operate at least one residual heat removal loop in 

the suppression pool cooling mode.  
3. With, the suppression chamber average water temperature greater 

than 120 0 F, depressurize the reactor pressure vessel to less 
than 200 psig within 12 hours.  

c. With only one suppression chamber water level indicator OPERABLE 
and/or with less than eight suppression pool water temperature 
indicators covering at least six locations OPERABLE, restore the inoperable indicator(s) to OPERABLE status within 7 days or verify 
suppression chamber water level and/or temperature to be within the 
limits at least once per 12 hours.  

d. With no suppression chamber water level indicators OPERABLE and/or with less than one suppression pool water temperature indicator at at least six different locations OPERABLE, restore at least one water level indicator and at least one water temperature indicator 
at at least six different locations to OPERABLE status within 
48 hours or be in at least HOT SHUTDOWN within the next 12 hours 
and in COLD SHUTDOWN within the following 24 hours.  

e. With the drywell-to-suppression chamber bypass leakage in excess of the limit, restore the bypass leakage to within the limit prior to 
increasing reactor coolant temperature above 2000F.  

SURVEILLANCE REQUIREMENTS 

4.6.2.1 The suppression chamber shall be demonstrated OPERABLE: 
a. By verifying the suppression chamber water volume to be within the 

limits at least once per 24 hours.  
b. At least once per 24 hours in OPERATIONAL CONDITION 1 or 2 by verifying the suppression chamber average water temperature to be 

less than or equal to 900F, except: 
1. At least once per 5 minutes during testing which adds heat to 

the suppression chamber, by verifying the suppression chamber 
average water temperature less than or equal to 105°F.  

2. At least once per hour when suppression chamber average water 
temperature is greater than or equal to 900F, by verifying: 
a) Suppression chamber average water temperature to be less 

than or equal to 1100F, and 
b) THEPYRM POWER to be less than or equal to 1X of RATED 

THERI.1,L POWER after suppression chamber average water 
temperature has exceeded 90°F for more than 24 hours.  

3. At least once per 30 minutes following a scram with suppression 
chamber average water temperature greater than or equal to 900F, 
by verifying suppression chamber average water temperature less 
than or equal to 1200F.  

SUSQUEHANNA - UNIT 1 3/4 6-13 Amendment No. 82 
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CONTAINMENT SYSTEMS

SURVEILLANCE REQUIREMENTS lContinued) 

c. By verifying at least two suppression chamber water level indicators and at least 
sixteen surface water temperature indicators, at least one pair in each 
suppression pool sector, OPERABLE by performance of a: 

1. CHANNEL CHECK at least once per 24 hours, 

2. CHANNEL FUNCTIONAL TEST at least once per 31 days, and 

3. CHANNEL CALIBRATION at least once per 18 months, 

with the water level and temperature alarm setpoint for: 

1. High water level !5 23'9", 

2. Low water level > 22'3", and 

3. High water temperature: 

a) First setpoint, :5 90 0 F, 
b) Second setpoint, :! 105 0 F, 
c) Third setpoint, :5 1 100 F, and 
d) Fourth setpoint, < 1 201F.  

d. By conducting a drywell-to-suppression chamber bypass leak test at an initial 
differential pressure of at least 4.3 psi and verifying that the AW--calculated 
from the measured leakage is within the specified limit. The bypass leak test 
shall be conducted at 40 ± 10 month intervals during shutdown, during each 10 
year service period. If any drywell-to-suppression chamber bypass leak test fails 
to meet the specified limit, the test schedule for subsequent tests shall be 
reviewed and approved by the Commission. If two consecutive tests fail to meet 
the specified limit, a test shall be performed at least every 18 months until two 
consecutive tests meet the specified limit, at which time the above test schedule 
may be resumed.  

e. By conducting a leakage test on the drywell-to-suppression chamber vacuum 
breakers at a differential pressure of at least 4.3 psi and verifying that the total 
leakage area A/(k) 112 contributed by all vacuum breakers is less than or equal to 
30% of the specified limit and the leakage area for an individual set of vacuum 
breakers is less than or equal to 12% of the specified limit. The vacuum breaker 
leakage test shall be conducted during each refueling outage for which the 
drywell-to-suppression chamber bypass leak test in Specification 4.6.2.1 .d is not 
conductzd.

SUSQUEHANNA - UNIT 1 Amendment No. 20, 1293/4 6-14



CONTAINMENT SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued) 

c. By verifying at least two suppression chamber water level indicators and at least 
sixteen surface water temperature indicators, at least one pair in each 
suppression pool sector, OPERABLE by performance of a: 

1. CHANNEL CHECK at least once per 24 hours, 

2. CHANNEL FUNCTIONAL TEST at least once per 31 days, and 

3. CHANNEL CALIBRATION at least once per 18 months, 

with the water level and temperature alarm setpoint for: 

1. High water level :r 23'9", 

2. Low water level Ž 22'3", and 

3. High water temperature: 

a) First setpoint, < 900F, 
b) Second setpoint, -- 105 0 F, 
c) Third setpoint, :9 1100F, and 
d) Fourth setpoint, < 120*F.  

d. By conducting a drywell-to-suppression chamber bypass leak test at an initial 
differential pressure of at least 4.3 psi and verifying that the A/'k-calculated 
from the measured leakage is within the specified limit. The bypass leak test 
shall be conducted at 40 ± 10 month intervals during shutdown, during each 10 
year service period. If any drywell-to-suppression chamber bypass leak test fails 
to meet the specified limit, the test schedule for subsequent tests shall be 
reviewed and approved by the Commission. If two consecutive tests fail to meet 
the specified limit, a test shall be performed at least every 18 months until two 
consecutive tests meet the specified limit, at which time the above test schedule 
may be resumed.  

e. By conducting a leakage test on the drywell-to-suppression chamber vacuum 
breakers at a differential pressure of at least 4.3 psi and verifying that the total 
leakage area A/(k) 1/2 contributed by all vacuum breakers is less than or equal to 
30% of the specified limit and the leakage area for an individual set of vacuum 
breakers is less than or equal to 12% of the specified limit. The vacuum breaker 
leakage test shall be conducted during each refueling outage for which the 
drywell-to-suppression chamber bypass leak test in Specification 4.6.2.1 .d is not 
conductad.

SUSQUEHANNA - UNIT 1 Amendment No. 29, 1293/4 6-14



CONTAINMENT SYSTEMS 

BASES 

3/4.6.2 DEPRESSURIZATION SYSTEMS 
The specifications of this section ensure that the primary containment pressure will not exceed the design pressure of 53 psig during primary system blowdown from full operating pressure.  
The suppression chamber water provides the heat sink for the reactor coolant system energy release following a postulated rupture of the system. The suppression chamber water volume must absorb the associated decay and structural sensible heat released during reactor coolant system blowdown from 1055 psig.  Since all of the gases in the drywell are purged into the suppression chamber air space during a loss of coolant accident, the pressure of the liquid must not exceed 53 psig, the suppression chamber maximum pressure. The design volume of the suppression chamber, water and air, was obtained by considering that the total volume of reactor coolant and to be considered is discharged to the suppression chamber and that the drywell volume is purged to the suppression 

chamber.  

Using the minimum or maximum water volumes given in thfs specification, containment pressure during the design basis accident is approximately 45.0 psig which is bilow the design pressure of 53 psig. Maximum water volume of 133,540 ft rqsults in a downcomer submergence of 12 feet and the minimum volume of 122,410 ft results in a submergence approximately 24 inches less. The majority of the Bodega tests were run with a submerged length of four feet and with complete condensation. Thus, with respect to the downcomer submergence, this specification is adequate. The maximum temperature at the end of the blowdown tested during the Humboldt Bay and Bodega Bay tests was 170oF and this is conservatively taken to be the limit for complete condensation of the reactor coolant, although condensation would occur for temperatures above 170°F.  
Should it be necessary to make the suppression chamber inoperable, this shall only be done as specified in Specification 3.5.3.  
Under full power operating conditions, blowdown from an initial suppression chamber water temperature of 90°F results in a water temperature of approximately 128OF immediately following blowdown which is below the 170°F used for complete condensation via T-quencher devices. At this temperature and atmospheric pressure, the available NPSH exceeds that required by both the RHR and core spray pumps, thus there is no dependency on containment overpressure during the accident injection phase. If both RHR loops are used for containment cooling, there is no dependency on containment overpressure for post-LOCA operations.  
Experimental data indic,-tes that excessive steam condensing loads can be avoided if the peak local temperaturt of the suppression pool is maintained below 200*F during any period of relief valve operation. Specifications have been placed on the envelope of reactor operating conditions so that the reactor can be depressurized in a timely manner to avoid the regime of potentially high suppression chamber loadings.

SUSQUEHANNA - UNIT 1
Amendment No. 29. 8 3/4 6-3



CONTAINMENT SYSTEMS

BASES 

DEPRESSURIZATION SYSTEMS (Continued) 

Because of the large volume and thermal capacity of the suppression pool, the volume and 
temperature normally changes very slowly and monitoring these parameters daily is sufficient 
to establish any temperature trends. By requiring the suppression pool temperature to be 
frequently recorded during periods of significant heat addition, the temperature trends will be 
closely followed so that appropriate action can be taken. The requirement for an external visual 
examination following any event where potentially high loadings could occur provides assurance 
that no significant damage was encountered. Particular attention should be focused on 
structural discontinuities in the vicinity of the relief valve discharge since these are expected to 
be the points of highest stress.  

In addition to the limits on temperature of the suppression chamber pool water, operating 
procedures define the action to be taken in the event a safety-relief valve inadvertently opens 
or sticks open. As a minimum this action shall include: (1) use of all available means to close 
the valve, (2) initiate suppression pool water cooling, (3) initiate reactor shutdown, and (4) if 
other safety-relief valves are used to depressurize the reactor, their discharge shall be separated 
from that of the stuck-open safety relief valve to assure mixing and uniformity of energy 
insertion to the pool.  

During a LOCA, potential leak paths between the drywall and suppression chamber airspace 
could result in excessive containment pressures, since the steam flow into the airspace would 
bypass the heat sink capabilities of the pool. Potential sources of bypass leakage are the 
suppression chamber-to-drywell vacuum breakers (VBs), penetrations in the diaphragm floor, and 
cracks in the diaphragm floor/liner plate and downcomers located in the suppression chamber 
airspace. The containment pressure response to the postulated bypass leakage can be mitigated 
by manually actuating the suppression chamber sprays. An analysis was performed for a design 
bypass leakage area of A/(k)M 2 equal to 0.0535 ft2 to verify that the operator has sufficient time 

to initiate the sprays prior to exceeding the containment design pressure of 53 psig. The limit 

of 10% of the design value of 0.0535 ft2 ensures that the design basis for the steam bypass 
analysis is met.  

The drywell-to-suppression chamber bypass test at a differential pressure of at least 4.3 psi 

verifies the overall bypass leakage area for simulated LOCA conditions is less than the specified 

limit. For those outages where the drywell-to-suppression chamber bypass leakage test is not 

conducted, the VB leakage test verifies that the VB leakage area is less than the bypass limit, 

with a 70% margin to the bypass limit to accommodate the remaining potential leakage area 

through the passive structural components. Previous drywell-to-suppression chamber bypass 

test data indicates that the bypass leakage through the passive structural components will be 

much less than the 70% margin. The VB leakage limit, combined with the negligible passive 

structural leakage area, ensures that the drywell-to-suppression chamber bypass leakage limit 

is met for those outages for which the drywell-to-suppression chamber bypass test is not 

scheduled.  

3/4.6.3 PRIMARY CONTAINMENT 1i'OL.,'.T(.',' VALVES 

The OPERABILITY of the primary containment isolation valves ensures that the containment 

atmosphere will be isolated from the outside environment in the event of a release of radioactive 

material to the containment atmosphere or pressurization of the containment and is consistent 

with the requirements of GDC 54 through 57 of Appendix A to 10CFR 50. Containment 

isolation within the time limits specified for those isolation valves designed to close automatically

Amendment No. 129SUSQUEHANNA - UNIT 1 B 3/4 6-4



CONTAINMENT SYSTEMS 

BASES 

DEPRESSURIZATION SYSTEMS (Continued) 

Because of the large volume and thermal capacity of the suppression pool, the volume and 
temperature normally changes very slowly and monitoring these parameters daily is sufficient 
to establish any temperature trends. By requiring the suppression pool temperature to be 
frequently recorded during periods of significant heat addition, the temperature trends will be 
closely followed so that appropriate action can be taken. The requirement for an external visual 
examination following any event where potentially high loadings could occur provides assurance 
that no significant damage was encountered. Particular attention should be focused on 
structural discontinuities in the vicinity of the relief valve discharge since these are expected to 
be the points of highest stress.  

In addition to the limits on temperature of the suppression chamber pool water, operating 
procedures define the action to be taken in the event a safety-relief valve inadvertently opens 
or sticks open. As a minimum this action shall include: (1) use of all available means to close 
the valve, (2) initiate suppression pool water cooling, (3) initiate reactor shutdown, and (4) if 
other safety-relief valves are used to depressurize the reactor, their discharge shall be separated 
from that of the stuck-open safety relief valve to assure mixing and uniformity of energy 
insertion to the pool.  

During a LOCA, potential leak paths between the drywell and suppression chamber airspace 
could result in excessive containment pressures, since the steam flow into the airspace would 
bypass the heat sink capabilities of the pool. Potential sources of bypass leakage are the 
suppression chamber-to-drywell vacuum breakers (VBs), penetrations in the diaphragm floor, and 
cracks in the diaphragm floor/liner plate and downcomers located in the suppression chamber 
airspace. The containment pressure response to the postulated bypass leakage can be mitigated 
by manually actuating the suppression chamber sprays. An analysis was performed for a design 
bypass leakage area of A/(k) 112 equal to 0.0535 ft2 to verify that the operator has sufficient time 
to initiate the sprays prior to exceeding the containment design pressure of 53 psig. The limit 
of 10% of the design value of 0.0535 ft 2 ensures that the design basis for the steam bypass 
analysis is met.  

The drywell-to-suppression chamber bypass test at a differential pressure of at least 4.3 psi 
verifies the overall bypass leakage area for simulated LOCA conditions is less than the specified 
limit. For those outages where the drywell-to-suppression chamber bypass leakage test is not 
conducted, the VB leakage test verifies that the VB leakage area is less than the bypass limit, 
with a 70% margin to the bypass limit to accommodate the remaining potential leakage area 
through the passive structural components. Previous drywell-to-suppression chamber bypass 
test data indicates that the bypass leakage through the passive structural components will be 
much less than the 70% margin. The VB leakage limit, combined with the negligible passive 
structural leakage area, ensures that the drywell-to-suppression chamber bypass leakage limit 
is met for those outages for which the drywall-to-suppression chamber bypass test is not 
scheduled.  

3/4.6.3 PRIMARY CONTAINMENT IMOLATION VALVES 

The OPERABILITY of the primary containment isolation valves ensures that the containment 
atmosphere will be isolated from the outside environment in the event of a release of radioactive 
material to the containment atmosphere or pressurization of the containment and is consistent 
with the requirements of GDC 54 through 57 of Appendix A to 1OCFR 50. Containment 
isolation within the time limits specified for those isolation valves designed to close automatically

SUSQUEHANNA - UNIT 1 Amendment No. 12._9B 3/4 6-4



CONTAINMENT SYSTEMS

BASES 

ensures that the release of radioactive material to the environment will be consistent with the 
assumptions used in the analyses for a LOCA.  

3/4.6.4 VACUUM RELIEF 

Vacuum relief breakers are provided to equalize the pressure between the suppression chamber 
and drywell. This system will maintain the structural integrity of the primary containment under 
conditions of large differential pressures.  

The vacuum breakers between the suppression chamber and the drywell must not be inoperable 
in the open position since this would allow bypassing of the suppression pool in case of an 
accident. There are five pairs of valves to provide redundancy so that operation may continue 
for up to 72 hours with no more than one pair of vacuum breakers inoperable in the closed 
position.  

3/4.6.5 SECONDARY CONTAINMENT 

Secondary containment is designed to minimize any ground level release of radioactive material 
which may result from an accident. The Reactor Building provides secondary containment during 
normal operation when the drywell is sealed and in service. When the reactor is in COLD 
SHUTDOWN or REFUELING, the drywell may be open and the Reactor Building then becomes 
the only containment.  

Establishing and maintaining a vacuum in the reactor building with the standby gas treatment 
system once per 18 months, along with the surveillance of the doors, hatches and dampers, is 
adequate to ensure that there are no violations of the integrity of the secondary containment.  

The OPERABILITY of the standby gas treatment system ensures that sufficient iodine removal 
capability will be available in the event of a LOCA. The reduction in containment iodine 
inventory reduces the resulting site boundary radiation doses associated with containment 
leakage. The operation of this system and resultant iodine removal capacity are consistent with 
the assumptions used in the LOCA analyses. Cumulative operation of the system with the 
heaters OPERABLE for 10 hours over a 31 day period is sufficient to reduce the buildup of 
moisture on the adsorbers and HEPA filters.  

3/4.6.6 PRIMARY CONTAINMENT ATMOSPHERE CONTROL 

The OPERABILITY of the systems required for the detection and control of hydrogen gas ensures 
that these systems will be available to maintain the hydrogen concentration within the primary 
containment below its flammable limit during post-LOCA conditions. The drywell and 
suppression chamber hydrogen recombiner system is capable of controlling the expected 
hydrogen generation associated with (1) zirconium-water reactions, (2) radiolytic decomposition 
of water and (3) corrosion of metals within containment. Drywell hydrogen mixing is provided 
to ensure adequate mixing of the containment atmosph -re following a LOCA. This mixing action 
will prevent localized accumulations of hydrogen frorn exceeding the flammable limit. The 
hydrogen control system is consistent with the recommendations of Regulatory Guide 1.7, 
"Control of Combustible Gas Concentrations in Containment Following a LOCA", March 1971.

SUSQUEHANNA - UNIT 1 B 3/4 6-5 Amendment No. 129
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0 UNITED STATES C NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D.C. 20555-0001 

PENNSYLVANIA POWER & LIGHT COMPANY 

ALLEGHENY ELECTRIC COOPERATIVE, INC.  

DOCKET NO. 50-388 

SUSQUEHANNA STEAM ELECTRIC STATION, UNIT 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No.98 
License No. NPF-22 

1. The Nuclear Regulatory Commission (the Commission or the NRC) having found 
that: 

A. The application for the amendment filed by the Pennsylvania Power & 
Light Company, dated May 4, 1993, and supplemented by letter dated 
July 15, 1993, complies with the standards and requirements of the 
Atomic Energy Act of 1954, as amended (the Act), and the Commission's 
regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, the 
provisions of the Act, and the regulations of the Commission; 

C. There is reasonable assurance: (i) that the activities authorized by 
this amendment can be conducted without endangering the health and 
safety of the public, and (ii) that such activities will be conducted 
in compliance with the Commission's regulations set forth in 10 CFR 
Chapter I; 

D. The issuance of this amendment will not be inimical to the common 
defense and security or to the health and safety of the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 of 
the Commission's regulations and all applicable requirements have been 
satisfied.
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2. Accordingly, the license is amended by changes to the Technical Specifica
tions as indicated in the attachment to this license amendment and 
paragraph 2.C.(2) of the Facility Operating License No. NPF-22 is hereby 
amended to read as follows: 

(2) Technical Specifications and Environmental Protection Plan 

The Technical Specifications contained in Appendix A, as revised 
through Amendment No. 98 and the Environmental Protection Plan 
contained in Appendix B, are hereby incorporated in the license. PP&L shall operate the facility in accordance with the Technical 
Specifications and the Environmental Protection Plan.  

3. This license amendment is effective as of its date of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

ichael Director 
Project Directorate 1-2 
Division of Reactor Projects - I/II 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: August 11, 1993



ATTACHMENT TO LICENSE AMENDMENT NO. 98 

FACILITY OPERATING LICENSE NO. NPF-22 

DOCKET NO. 50-388 

Replace the following pages of the Appendix A Technical Specifications with enclosed pages. The revised pages are identified by Amendment number and 
contain vertical lines indicating the area of change. The overleaf pages are 
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CONTAINMENT SYSTEMS 

LIMITING CONDITION FOR OPERATION (Continued) 

ACTION: (Continued) 

3. With the suppression chamber average water temperature greater 
than 1200 F, depressurize the reactor pressure vessel to less 
than 200 psig within 12 hours.  

c. With only one suppression chamber water level indicator OPERABLE 
and/or with less than eight suppression pool water temperature 
indicators covering at least six locations OPERABLE, restore the 
inoperable indicator(s) to OPERABLE status within 7 days or verify 
suppression chamber water level and/or temperature to be within the 
limits at least once per 12 hours.  

d. With no suppression chamber water level indicators OPERABLE and/or 
with less than six suppression pool water temperature indicators 
covering at least six locations OPERABLE, restore at least one water 
level indicator and at least six water temperature indicators to 
OPERABLE status within 48 hours or be in at least HOT SHUTDOWN within 
the next 12 hours and in COLD SHUTDOWN within the following 24 hours.  

e. With the drywell-to-suppression chamber bypass leakage in excess of 
the limit, restore the bypass leakage to within the limit prior to 
increasing reactor coolant temperature above 200*F.  

SURVEILLANCE REQUIREMENTS 

4.6.2.1 The suppression chamber shall be demonstrated OPERABLE: 

a. By verifying the suppression chamber water volume to be within the 
limits at least once per 24 hours.  

b. At least once per 24 hours in OPERATIONAL CONDITION 1 or 2 by 
verifying the suppression chamber average water temperature to be 
less than or equal to 90°F, except: 
1. At least once per 5 minutes during testing which adds heat to 

the suppression chamber, by verifying the suppression chamber 
average water temperature less than or equal to 1050 F.  

2. At least once per hour when suppression chamber average water 
temperature is greater than or equal to 900F, by verifying: 
a) Suppression chamber average water temperature to be less 

than or equal to 1100F, and 
b) THERMAL POWER to be less than or equal to 1% of RATED 

THERMAL POWER after suppression chautr average water 
temperature has exceeded 90OF for more than 24 hours.  

3. At least once per 30 minutes following a scram with suppression 
chamber average water temperature greater than or equal to 
900F, by verifying suppression chamber average water temperature 
less than or equal to 1200F.
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CONTAINMENT SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued) 

c. By verifying at least two suppression chamber water level indicators and at least 
sixteen surface water temperature indicators, at least one pair in each 
suppression pool sector, OPERABLE by performance of a: 

1. CHANNEL CHECK at least once per 24 hours, 

2. CHANNEL FUNCTIONAL TEST at least once per 31 days, and 

3. CHANNEL CALIBRATION at least once per 18 months, 

with the water level and temperature alarm setpoint for: 

1. High water level < 23'9", 

2. Low water level > 22'3", and 

3. High water temperature: 

a) First setpoint, •; 90°F, 
b) Second setpoint, :! 105 0 F, 
c) Third setpoint, :5 1 100 F, and 
d) Fourth setpoint, < 120 0 F.  

d. By conducting a drywell-to-suppression chamber bypass leak test at an initial 
differential pressure of at least 4.3 psi and verifying that the A/V-k'calculated 
from the measured leakage is within the specified limit. The bypass leak test 
shall be conducted at 40 ± 10 month intervals during shutdown, during each 10 
year service period. If any drywell-to-suppression chamber bypass leak test fails 
to meet the specified limit, the test schedule for subsequent tests shall be 
reviewed and approved by the Commission. If two consecutive tests fail to meet 
the specified limit, a test shall be performed at least every 18 months until two 
consecutive tests meet the specified limit, at which time the above test schedule 
may be resumed.  

e. By conducting a leakage test on the drywell-to-suppression chamber vacuum 
breakers at a differential pressure of at least 4.3 psi and verifying that the total 
leakage area A/(k) 112 contributed by all vacuum breakers is less than or equal to 
30% of the specified limit and the leakage area for an individual set of vacuum 
breakers is less than or equal to 12% of the specified limit. The vacuum breaker 
leakage test shall be conducted during each refueling outage for which the 
drywell-to-suppression chamber bypass leak test in Specification 4.6.2.1 .d is not 
conducted.
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CONTAINMENT SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued) 

c. By verifying at least two suppression chamber water level indicators and at least 
sixteen surface water temperature indicators, at least one pair in each 
suppression pool sector, OPERABLE by performance of a: 

1. CHANNEL CHECK at least once per 24 hours, 

2. CHANNEL FUNCTIONAL TEST at least once per 31 days, and 

3. CHANNEL CALIBRATION at least once per 18 months, 

with the water level and temperature alarm setpoint for: 

1. High water level < 23'9", 

2. Low water level ;: 22'3", and 

3. High water temperature: 

a) First setpoint, :5 900 F, 
b) Second setpoint, :5 105*F, 
c) Third setpoint, :9 1 10°F, and 
d) Fourth setpoint, < 120 0 F.  

d. By conducting a drywell-to-suppression chamber bypass leak test at an initial 
differential pressure of at least 4.3 psi and verifying that the A/V-kcalculated 
from the measured leakage is within the specified limit. The bypass leak test 
shall be conducted at 40 ± 10 month intervals during shutdown, during each 10 
year service period. If any drywell-to-suppression chamber bypass leak test fails 
to meet the specified limit, the test schedule for subsequent tests shall be 
reviewed and approved by the Commission. If two consecutive tests fail to meet 
the specified limit, a test shall be performed at least every 18 months until two 
consecutive tests meet the specified limit, at which time the above test schedule 
may be resumed.  

e. By conducting a leakage test on the drywell-to-suppression chamber vacuum 
breakers at a differential pressure of at least 4.3 psi and verifying that the total 
leakage area A/(k)112 contributed by all vacuum breakers is less than or equal to 
30% of the specified limit and the leakage area for an individual set of vacuum 
breakers is less than or equal to 12% of the specified limit. The vacuum breaker 
leakage test shall be conducted during each refueling outage for which the 
drywell-to-suppression chamber bypass leak test in Specification 4.6.2.1 .d is not 
conducted.
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CzNTAI•'WE4 SyS'ES 

BASES 

3/4 6.2 OEPRESSURIZATION SYSTEMS 

The specifications of this section ensure that the primary containment 
pressure will not exceed the design pressure of 53 psig during primary system 
blowdown from full operating pressure.  

The suppression chamber water provides the heat sink for the reactor coolant 
system *nergy release following a postulated rupture of the system. The suppres
sion chamber water volume must absorb the associated decay and structural 
sensible heat released during reactor coolant system blowdown from 1055 psig.  
Since all of the gases in the drywell are purged into the suppression chamoer 
air space during a loss of Coolant accident, the pressure of the liquid must 
not exceed 53 psig, the suppression chamber maximum pressure. The design volume 
of the suppression chamber, water and air, was obtained by considering that 
the total volume of reactor coolant and to be considered is discharged to the 
suppression chamber and that the drywell volume is purged to the suppression 
chamber.  

Using the minimum or maximum water volumes given in this specification, 
containment pressure during the design basis accident is approximately 45.0 psig 
which is below the design pressure of 53 petg. Makximu water volume of 
133,540 ft3 results in a downcom*er submergence of 12 feet and the minimum volume 
of 122,410 ft 3 results in a submergence approximately 24 inches less. The 
majority of the Sodega tests were run with a submerged length of 4 feet and 
with complete condensation. Thus, with respect to the downcomoer submergence, 
this specification is adequate. The maximum temperature at the end of the blow
down tested during the Humboldt Bay and Sodega Say tests was 1706F and this is 
conservatively taken to be the limit for complete condensation of the reactor 
coolant, although condensation would occur for temperatures above 170*F.  

Should it be necessary to make the suppression chamber inoperable, this 
shall onl; be done as specified in Specification 3.5.3.  

Under full pmr operating conditions, blowdohn from an initial suppression 
chamber water temperature of 04F results in a water temperature of approx
imately 128F imediately following blowdow which is below the 1706F used for 
complete condensation via T-quencher devices. At this temperature and atmos
pneric pressure, the available NPSN exceeds that required by both the RHR and 
core spray pumps, thus there is no dependency on Cont&inMent overpressure during 
the accident injection phase. If both QW loops are used for containment cooling 
there is no dependency on containment overpressure for post-LOCA operations.  

Experimental data indicate that excessive stem condensing loads can be 
avoided if the peak local temperature of the suppression pool is maintained 
below 200oF during any period of relief valve operation. Specifications nave 
been placed on the envelope of reactor operating coniftions so that the 
reactor can be depressurized in a timely manner to avoid the regime of 
potentially high suppression chafber loadings.
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CONTAINMENT SYSTEMS

BASES 

DEPRESSURIZATION SYSTEMS (Continued) 

Because of the large volume and thermal capacity of the suppression pool, the volume and 
temperature normally changes very slowly and monitoring these parameters daily is sufficient 
to establish any temperature trends. By requiring the suppression pool temperature to be 
frequently recorded during periods of significant heat addition, the temperature trends will be 
closely followed so that appropriate action can be taken. The requirement for an external visual 
examination following any event where potentially high loadings could occur provides assurance 
that no significant damage was encountered. Particular attention should be focused on 
structural discontinuities in the vicinity of the relief valve discharge since these are expected to 
be the points of highest stress.  

In addition to the limits on temperature of the suppression chamber pool water, operating 
procedures define the action to be taken in the event a safety-relief valve inadvertently opens 
or sticks open. As a minimum this action shall include: (1) use of all available means to close 
the valve, (2) initiate suppression pool water cooling, (3) initiate reactor shutdown, and (4) if 
other safety-relief valves are used to depressurize the reactor, their discharge shall be separated 
from that of the stuck-open safety relief valve to assure mixing and uniformity of energy 
insertion to the pool.  

During a LOCA, potential leak paths between the drywell and suppression chamber airspace 
could result in excessive containment pressures, since the steam flow into the airspace would 
bypass the heat sink capabilities of the pool. Potential sources of bypass leakage are the 
suppression chamber-to-drywell vacuum breakers (VBs), penetrations in the diaphragm floor, and 
cracks in the diaphragm floor/liner plate and downcomers located in the suppression chamber 
airspace. The containment pressure response to the postulated bypass leakage can be mitigated 
by manually actuating the suppression chamber sprays. An analysis was performed for a design 
bypass leakage area of A/(k) 112 equal to 0.0535 ft2 to verify that the operator has sufficient time 
to initiate the sprays prior to exceeding the containment design pressure of 53 psig. The limit 
of 10% of the design value of 0.0535 ft2 ensures that the design basis for the steam bypass 
analysis is met.  

The drywell-to-suppression chamber bypass test at a differential pressure of at least 4.3 psi 
verifies the overall bypass leakage area for simulated LOCA conditions is less than the specified 
limit. For those outages where the drywell-to-suppression chamber bypass leakage test is not 
conducted, the VB leakage test verifies that the VB leakage area is less than the bypass limit, 
with a 70% margin to the bypass limit to accommodate the remaining potential leakage area 
through the passive structural components. Previous drywell-to-suppression chamber bypass 
test data indicates that the bypass leakage through the passive structural components will be 
much less than the 70% margin. The VB leakage limit, combined with the negligible passive 
structural leakage area, ensures that the drywell-to-suppression chamber bypass leakage limit 
is met for those outages for which the drywell-to-suppression chamber bypass test is not 
scheduled.  

3/4.6.3 PRIMARY CONTAINMENT ISOLATION VALVES 

The OPERABILITY of the primary containment isolation valves ensures that the containment 
atmosphere will be isolated from the outside environment in the event of a release of radioactive 
material to the containment atmosphere or pressurization of the containment and is consistent 
with the requirements of GDC 54 through 57 of Appendix A to 10CFR 50. Containment 
isolation within the time limits specified for those isolation valves designed to close automatically
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CONTAINMENT SYSTEMS

BASES 

DEPRESSURIZATION SYSTEMS (Continued) 

Because of the large volume and thermal capacity of the suppression pool, the volume and 
temperature normally changes very slowly and monitoring these parameters daily is sufficient 
to establish any temperature trends. By requiring the suppression pool temperature to be 
frequently recorded during periods of significant heat addition, the temperature trends will be 
closely followed so that appropriate action can be taken. The requirement for an external visual 
examination following any event where potentially high loadings could occur provides assurance 
that no significant damage was encountered. Particular attention should be focused on 
structural discontinuities in the vicinity of the relief valve discharge since these are expected to 
be the points of highest stress.  

In addition to the limits on temperature of the suppression chamber pool water, operating 
procedures define the action to be taken in the event a safety-relief valve inadvertently opens 
or sticks open. As a minimum this action shall include: (1) use of all available means to close 
the valve, (2) initiate suppression pool water cooling, (3) initiate reactor shutdown, and (4) if 
other safety-relief valves are used to depressurize the reactor, their discharge shall be separated 
from that of the stuck-open safety relief valve to assure mixing and uniformity of energy 
insertion to the pool.  

During a LOCA, potential leak paths between the drywell and suppression chamber airspace 
could result in excessive containment pressures, since the steam flow into the airspace would 
bypass the heat sink capabilities of the pool. Potential sources of bypass leakage are the 
suppression chamber-to-drywell vacuum breakers (VBs), penetrations in the diaphragm floor, and 
cracks in the diaphragm floor/liner plate and downcomers located in the suppression chamber 
airspace. The containment pressure response to the postulated bypass leakage can be mitigated 
by manually actuating the suppression chamber sprays. An analysis was performed for a design 
bypass leakage area of A/(k)1 2 equal to 0.0535 ft 2 to verify that the operator has sufficient time 
to initiate the sprays prior to exceeding the containment design pressure of 53 psig. The limit 
of 10% of the design value of 0.0535 ft2 ensures that the design basis for the steam bypass 
analysis is met.  

The drywell-to-suppression chamber bypass test at a differential pressure of at least 4.3 psi 
verifies the overall bypass leakage area for simulated LOCA conditions is less than the specified 
limit. For those outages where the drywell-to-suppression chamber bypass leakage test is not 
conducted, the VB leakage test verifies that the VB leakage area is less than the bypass limit, 
with a 70% margin to the bypass limit to accommodate the remaining potential leakage area 
through the passive structural components. Previous drywall-to-suppression chamber bypass 
test data indicates that the bypass leakage through the passive structural components will be 
much less than the 70% margin. The VB leakage limit, combined with the negligible passive 
structural leakage area, ensures that the drywell-to-suppression chamber bypass leakage limit 
is met for those outages for which the drywell-to-suppression chamber bypass test is not 
scheduled.  

314.6.3 PRIMARY CONTAINMENT ISOLATION VALVES 

The OPERABILITY of the primary containment isolation valves ensures that the containment 
atmosphere will be isolated from the outside environment in the event of a release of radioactive 
material to the containment atmosphere or pressurization of the containment and is consistent 
with the requirements of GDC 54 through 57 of Appendix A to 1OCFR 50. Containment 
isolation within the time limits specified for those isolation valves designed to close automatically
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CONTAINMENT SYSTEMS

ensures that the release of radioactive material to the environment will be consistent with the 

assumptions used in the analyses for a LOCA.  

3/4.6.4 VACUUM RELIEF 

Vacuum relief breakers are provided to equalize the pressure between the suppression chamber 
and drywell. This system will maintain the structural integrity of the primary containment under 
conditions of large differential pressures.  

The vacuum breakers between the suppression chamber and the drywell must not be inoperable 
in the open position since this would allow bypassing of the suppression pool in case of an 
accident. There are five pairs of valves to provide redundancy so that operation may continue 
for up to 72 hours with no more than one pair of vacuum breakers inoperable in the closed 
position.  

3/4.6.5 SECONDARY CONTAINMENT 

Secondary containment is designed to minimize any ground level release of radioactive material 
which may result from an accident. The Reactor Building provides secondary containment during 
normal operation when the drywell is sealed and in service. When the reactor is in COLD 
SHUTDOWN or REFUELING, the drywell may be open and the Reactor Building then becomes 
the only containment.  

Establishing and maintaining a vacuum in the reactor building with the standby gas treatment 
system once per 18 months, along with the surveillance of the doors, hatches and dampers, is 
adequate to ensure that there are no violations of the integrity of the secondary containment.  

The OPERABILITY of the standby gas treatment system ensures that sufficient iodine removal 
capability will be available in the event of a LOCA. The reduction in containment iodine 
inventory reduces the resulting site boundary radiation doses associated with containment 
leakage. The operation of this system and resultant iodine removal capacity are consistent with 
the assumptions used in the LOCA analyses. Cumulative operation of the system with the 
heaters OPERABLE for 10 hours over a 31 day period is sufficient to reduce the buildup of 
moisture on the adsorbers and HEPA filters.  

314.6.6 PRIMARY CONTAINMENT ATMOSPHERE CONTROL 

The OPERABILITY of the systems required for the detection and control of hydrogen gas ensures 
that these systems will be available to maintain the hydrogen concentration within the primary 
containment below its flammable limit during post-LOCA conditions. The drywell and 
suppression chamber hydrogen recombiner system is capable of controlling the expected 
hydrogen generation associated with (1) zirconium-water reactions, (2) radiolytic decomposition 
of water and (3) corrosion of metals within containment. Drywell hydrogen mixing is provided 
to ensure adequate mixing of the containment atmosphere following a LOCA. This mixing action 
will prevent localized accumulations of hydrogen from exceeding the flammable limit. The 
hydrogen control system is consistent with the recommendations of Regulatory Guide 1.7, 
"Control of Combustible Gas Concentrations in Containment Following a LOCA", March 1971.
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'A S• •i;••UNITED STATES 

0 NUCLEAR REGULATORY COMMISSION 0 
WASHINGTON, D. C. 20555 

•****• SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO. 129T0 FACILITY OPERATING LICENSE NO. NPF-14 

AMENDMENT NO. 98 TO FACILITY OPERATING LICENSE NO. NPF-22 

PENNSYLVANIA POWER & LIGHT COMPANY 

ALLEGHENY ELECTRIC COOPERATIVE, INC.  

SUSQUEHANNA STEAM ELECTRIC STATION, UNITS 1 AND 2 

DOCKET NOS. 50-387 AND 388 

1.0 INTRODUCTION 

By letter dated May 4, 1993, and supplemented by letter dated July 15, 1993, 
the Pennsylvania Power and Light Company (PP&L or the licensee) submitted a 
request for changes to the Susquehanna Steam Electric Station (SSES), Units 1 
and 2, Technical Specifications (TS). The requested changes would revise the 
TSs to: 

1. Decrease the test frequency of the drywell-to-suppression chamber bypass 
test to coincide with the test frequency for the 10 CFR Part 50, Appendix 
J, Integrated Leakage Rate Test (ILRT). This test frequency would require 
that three low pressure bypass tests be conducted at 40+10-month intervals 
during each 10-year service period, and 

2. Require an additional surveillance test to measure the vacuum breaker 
leakage area, for those outages for which the above drywell-to-suppression 
chamber bypass test is not scheduled.  

The current Technical Specifications specify that a drywell-to-suppression 
chamber bypass test be conducted at least once-per-l8-months to verify an 
acceptable containment bypass effective leakage area, A/IK. Substitution of 
the suppression chamber bypass test with the individual vacuum breaker bypass 
tests would result in a significant economic benefit to the licensee while 
maintaining adequate safety as discussed below.  

The July 15, 1993, letter provided clarifying information that did not change 
the initial proposed no significant hazards consideration determination.  

2.0 DISCUSSION AND EVALUATION 

2.1 Proposed TS Change 

The current Technical Specification, 4.6.2.1.d, states that: 

"The suppression chamber shall be demonstrated OPERABLE: 

9308300312 930811 
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d. At least once per 18 months by conducting a drywell-to-suppression 
chamber bypass leak test at an initial differential pressure of at 
least 4.3 psi and verifying that the A/IK calculated from the 
measured leakage is within the specified limit [10% of 0.0535 ft'].  
If any drywell-to-suppression chamber bypass leak test fails to meet 
the specified limit, the test schedule for subsequent tests shall be 
reviewed and approved by the Commission. If two consecutive tests 
fail to meet the specified limit, a test shall be performed at least 
every 9 months until two consecutive tests meet the specified limit, 
at which time the 18 month test schedule may be resumed." 

The proposed TS, 4.6.2.1.d and e, would state: 

"The suppression chamber shall be demonstrated OPERABLE: 

d. By conducting a drywell-to-suppression chamber bypass leak test at 
an initial differential pressure of at least 4.3 psi and verifying 
that the A//K calculated from the measured leakage is within the 
specified limit. The bypass leak test shall be conducted at 40 ± 10 
month intervals during shutdown, during each 10-year service period.  
If any drywell-to-suppression chamber bypass leak test fails to meet 
the specified limit, the test schedule for subsequent tests shall be 
reviewed and approved by the Commission. If two consecutive tests 
fail to meet the specified limit, a test shall be performed at least 
every 18 months until two consecutive tests meet the specified 
limit, at which time the above test schedule may be resumed.  

e. By conducting a leakage test on the drywell-to-suppression chamber 
vacuum breakers at a differential pressure of at least 4.3 psi and 
verifying that the total leakage area A/(k)' contributed by all 
vacuum breakers is less than or equal to 30% of the specified limit 
and the leakage area for an individual set of vacuum breakers is 
less than or equal to 12% of the specified limit. The vacuum 
breaker leakage test shall be conducted during each refueling outage 
for which the drywell-to-suppression chamber bypass leak test in 
Specification 4.6.2.1.d is not conducted." 

2.2 SSES Mark II Pressure Suppression Containment Design 

SSES incorporates a Mark II containment with the drywell located over the 
suppression chamber and separated by a diaphragm slab. The suppression 
chamber contains a pool of water having a depth that varies between 22' and 
24' during normal operation. Eighty-seven downcomers and 16 main steam 
safety/relief (SRV) discharge lines penetrate the diaphragm slab and terminate 
at a pre-designed submergence within the pool. During a loss of coolant 
accident (LOCA), the containment design directs steam from the drywell to the 
suppression pool via the downcomers to limit the maximum containment pressure 
response to less than the design pressure of 53 psig. The effectiveness of
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the SSES pressure suppression containment design requires that leakage 
pathways from the drywell to the suppression chamber airspace be minimized.  
Steam that enters the suppression pool airspace through leak paths will bypass 
the suppression pool and can result in a rapid increase in containment 
pressure depending on the size of the bypass flow area.  

2.3 Basis for Current TS Requirements 

The licensee's architect/engineer calculated the containment pressure response based on a conservative design bypass flow area of A/#K equal to 0.0535 ft2 
(7.7in 2). The analysis assumed a small break LOCA with a differential 
pressure between the drywell and suppression chamber airspace equal to the 
downcomer submergence. The analysis showed that it takes approximately 27 minutes from the onset of the LOCA to reach the containment design pressure of 
53 psig. The steam bypass analysis results were evaluated by the NRC and 
reported in Supplement No. 3 to the SSES Safety Evaluation Report. The criteria for the staff review were the requirements stipulated in the Standard 
Review Plan (SRP), Appendix I of Section 6.2.1.1.c, "Steam Bypass for Mark II Containments." The staff concluded that SSES's steam bypass capability is adequate, since the operator has sufficient time to actuate the suppression 
chamber sprays prior to reaching the pontainment design pressure based on a 
design bypass area equal to 0.0535 ft' 

TS 3.6.2.1.b conservatively specifies a maximum allowable bypass area of 10% of the design value of 0.0535 ft 2 . The TS limit provides an additional factor 
of 10 safety margin above the conservatisms taken in the steam bypass 
analysis. The drywell-to-suppression chamber bypass test required by TS 4.6.2.1.d verifies that the actual bypass flow area is less than or equal to the TS limit. The bypass leakage test ensures that degradation in the 
measured bypass area is identified and corrected to ensure containment 
integrity during LOCA events.  

The design value for leakage area is determined by analyzing a spectrum of LOCA break sizes. For each break size there is a limiting leakage area. In determining the limiting leakage area, credit is taken for the capability of operators to initiate drywell and suppression pool sprays after a period of time sufficient for them to realize that there is a significant bypass leakage 
flow. The effect of suppression pool bypass on containment pressure response 
is greatest with small breaks. The design value of 0.0535 ft for SSES represents the maximum leakage area that can be tolerated for that break size 
that is most limiting with respect to suppression pool bypass.  

2.4 Potential for Bypass Leakage 

Several potential bypass leakage pathways exist: 

Leakage through the diaphragm floor penetrations (SRV discharge line 
and downcomers),
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Cracks in the diaphragm floor/liner plate, 

Cracks in the downcomers that pass through the suppression pool 
airspace, 

Valve seat leakage in the five sets of drywell-to-suppression 
chamber containment vacuum breakers, and 

Seat leakage of isolation valves in piping connecting the drywell 
and the suppression chamber air space.  

Each potential flow pathway was evaluated by the licensee with respect to the 
potential for suppression pool bypass leakage.  

Diaphragm Floor The diaphragm floor is a reinforced concrete slab 
approximately 3.5 feet thick. The drywell-side surface of the diaphragm slab 
is capped with a 1/4-inch thick carbon steel liner plate. The liner plate is 
constructed of carbon steel plates welded together to form a continuous steel 
membrane. Non-destructive testing and vacuum box testing were performed on 
the welds at the liner plate seams to verify acceptable weld quality, 
structural integrity and leaktightness. The liner plate is protected against 
corrosion and deterioration by a safety-related epoxy coating. The diaphragm 
slab and liner plate provide a barrier against the potential for current and 
future bypass leakage from the drywell to the suppression pool airspace via 
the diaphragm floor. The diaphragm floor liner plate is designed, constructed 
and coated to safety-related quality assurance requirements. In addition, it 
is designed for all postulated loading conditions, including seismic, 
hydrodynamic, pressure, temperature and other loads.  

Diaphragm Floor Penetrations The downcomers and SRV discharge lines penetrate 
through the diaphragm slab and terminate in the suppression pool. The 
downcomers are 24-inch diameter, seamless carbon steel, galvanized pipes with 
3/8-inch wall thickness. A 42-inch diameter steel ring plate is welded to the 
outside of the downcomers. The downcomer/ring plate assemblies are embedded 
in the diaphragm slab with the top surface of the ring plate flush with the 
drywell side diaphragm slab. The diaphragm floor liner plate is installed to 
provide a minimum 1-inch overlap around the ring plate. All connections are 
welded to form a continuous steel membrane between the liner plate and 
downcomer penetrations.  

The SRV discharge lines are routed through welded flued heads at the diaphragm 
floor. The flued head design and construction are similar to the downcomer 
penetrations and also provide a continuous steel barrier between the liner 
plate and SRV discharge line flued heads.  

Both the downcomer penetration assemblies and SRV discharge line flued heads 
are designed and constructed to safety-related quality assurance requirements.  
In addition, they are designed for all postulated loading conditions, 
including seismic, hydrodynamic, pressure, temperature and other loads.
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Downcomers Located in the Suppression Pool Airspace The downcomers are 
constructed of 24-inch diameter seamless piping with a 3/8-inch wall 
thickness. The downcomers were designed to the requirements of ASME Section 
III, NB-3600 for all postulated loading conditions, including seismic, 
hydrodynamic, pressure, temperature and other loads. In addition, although 
not required by the ASME code, a fatigue analysis was performed for the 
portion of the downcomers located in the suppression chamber airspace. The 
fatigue analysis was completed to address the staff concern for potential 
bypass leakage due to fatigue induced downcomer failures in the suppression 
pool airspace. The fatigue analysis considered a conservative number of SRV 
and LOCA chugging load cycles. The fatigue analysis confirmed that the 
downcomers will maintain their structural integrity for all postulated loading 
conditions. These conservative design requirements ensure that the downcomers 
will not contribute to the non-vacuum breaker bypass leakage.  

Vacuum Breakers There are five sets of drywell-to-suppression pool vacuum 
breakers in the SSES containment. They are located in the suppression pool 
airspace on branch "T" connections off the drywell vent downcomers. Each set 
consists of two 24-inch Anderson-Greenwood check valves in series. The valve 
design utilizes an elastomer diaphragm at the valve seat to enhance 
leaktightness. Position indication is provided in the control room for each 
valve.  

Multiple Isolation Valve Seat Leakage There are several potential bypass flow 
paths between the drywell and suppression chamber air spaces via piping 
systems external to the containment. All flow paths have multiple in-series 
containment isolation valves. The piping systems include (a) vent and purge 
lines (two paths, each containing 18-inch and 24-inch diameter isolation 
valves), (b) containment spray lines (two paths each containing 12-inch and 6
inch diameter valves), (c) nitrogen pressurization lines (one 1-inch line), 
(d) H2 and 0 analyzer lines (four 1-inch lines), (e) ILRT instrumentation 
lines (one W-inch line), and (f) containment instrument gas lines (one flow 
path containing 1-inch and 3-inch piping).  

The licensee analyzed the potential for suppression pool bypass through these 
piping paths. For the vent and purge lines, the technical specifications 
limit the allowable leakage for each penetration to O.05L . Conservatively 
assuming that both penetrations in both pathways leak at the TS limit, the 
maximum additional equivalent leakage area contributed by the vent and purge 
lines is AA/A(- 0 .001051n . The remaining external piping flow paths do not 
have individual TS leakage limits. Leakage of their isolation valves is 
included in the total limitation of 0.6L. for all local leak rate test results 
taken together. Conservatively assuming that these valves together leak at 
the bounding value of 0.6L_, these valves contribute an additional LA/IK = 
0.00629in . The sum of O.0105in2 plus 0.00629in2 = 0.00739in2 which is a very 
small fraction of the design maximum equivalent leakage area of 7.7in 2 . The 
facility TS therefore ensure that potential contributions to suppression pool 
bypass leakage through external piping paths between the drywell and 
suppression chamber are accommodated by the margins provided for vacuum 
breaker leakage.
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2.5 Operational Experience 

The licensee provided a discussion of past results of suppression pool bypass 
testing at SSES. Past testing has been performed following vacuum breaker 
maintenance and is therefore indicative of leakage of the non-vacuum breaker 
(i.e., passive) leakage sources such as the floor and penetrations. Based on 
the data from previous tests, bypass leakage through the floor and floor 
penetrations is consistently very low and it can be concluded that any 
significant pool bypass leakage under LOCA conditions would likely be via 
vacuum breaker disk leakage.  

The staff conducted a search of the licensing event report files to determine 
if Anderson-Greenwood check valves in vacuum breaker service have a 
significant failure history. Of 87 events reported for Anderson-Greenwood 
equipment failures, only one (50-387/83-098) related to Anderson-Greenwood 
check valves in vacuum breaker service. That event report was the of position 
indication failure only. There were no reports of as-found leakage test 
results which would have resulted in suppression pool inoperability.  

2.6 Substitution of Vacuum Breaker Leakage Tests for Suppression Pool Bypass 
Test During Non-Integrated Leakage Rate Test (ILRT) Outages 

Analyses of the design and construction of potential leakage paths and of the 
historical results of suppression pool bypass tests, as discussed in 2.4 and 
2.5 above, indicate that the drywell-to-suppression pool vacuum breakers 
constitute the only significant potential bypass leakage path. Based on this 
finding, the staff finds that there is sufficient basis to allow individual 
vacuum breaker leakage tests to substitute for the suppression pool bypass 
test during non-ILRT outages. This conclusion reflects findings of use of 
conservative margins with respect to vacuum breaker leakage test acceptance 
criteria, and assurance that the passive containment structure, liner and 
penetrations are not likely to deteriorate between normal suppression pool 
bypass tests. The staff acknowledges that requiring the performance of a 
complete normal suppression pool bypass test on a schedule consistent with the 
ILRT assures that potential degradation due to corrosion of the drywell liner 
or downcomer piping in the suppression pool airspace would be detected in a 
timely manner. The staff also acknowledges that (a) limiting total vacuum 
breaker leakage to 30% of the total leakage limit (which itself is 10% of the 
design capability), and (b) limiting individual vacuum breaker leakage to 12% 
of the specified limit, provide large, conservative margins. The staff 
therefore focused its review on how the proposed vacuum breaker tests would be 
performed and the data evaluated.  

2.7 Proposed Vacuum Breaker Leakage Test 

The licensee intends to demonstrate compliance with the proposed TS 4.6.2.1.e 
by measuring and summing the A/AK for each of the five vacuum breaker sets.  
The combined A/IK would be limited to 0.231in2 [(30%)(10%)(0.0535ft ) 
(144in 2 /ft 2 ) = 0.231in 2] corresponding to a leakage rate of 5.8 scfm. In 
additiop, the individual A/IK for each vacuuy breaker set would be limited to 
0.09 in [(12%)(10%)(0.0535)(144) - 0.0924in ] equivalent to 22.3 scfm.
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To perform the test, the downcomer entrance in the drywell will be sealed with 
an inflatable plug or gasketed plate. An air injection/flow measuring device 
will be attached to a threaded fitting installed downstream of the vacuum 
breaker disks. Air flow rate into the downcomer through the flow measuring 
device will be adjusted to stabilize the pressure in the downcomer at 4.3 
psig. The required air flow is the leakage makeup rate. A/IK will be 
determined by means of the following formula: 

A (S) (0) V-/ 
- (2.05) (Pd) (60) (28,317) (d1.43 PWl. 7 1 

where: 

Td = Drywell air temperature 

Pd = Upstream (drywell) pressure (psia) 
Pw = Wetwell pressure (psia) 
A/;K = Vacuum breaker effective leakage area in square inches 
Q = Leakage flow rate as measured by flow device in standard cubic 

centimeters per min 
S = air density at standard conditions (0.0763 #/ft2) 

The above equation is a variation of the "homogeneous frozen flow equation" 
utilized in performing the licensing basis suppression pool bypass 
calculations (Ref: Licensee letter dated September 3, 1981 and SSES Safety 
Evaluation Report Supplement 3). This proposed vacuum breaker surveillance 
test methodology provides an acceptable means of ensuring compliance with the 
A/;K limitation.  

2.8 Summary 

The staff has reviewed the information provided by the licensee in support of 
an application for amendment and has concluded that individual vacuum breaker 
leakage tests are an acceptable alternative to an integrated suppression pool 
bypass test during outages for which a Type A containment integrated leak rate 
test is not conducted. This conclusion is based on the licensee analyses of 
potential suppression pool bypass leakage paths. The analysis demonstrated 
that vacuum breakers are the predominant potential source of leakage and that 
the leakage for the other sources is conservatively accommodated by the 
margins included in the proposed TS. The proposed TS changes are therefore 
acceptable.



-8-

3.0 STATE CONSULTATION 

In accordance with the Commission's regulations, the Pennsylvania State official was notified of the proposed issuance of the amendments. The State 
official had no comments.  

4.0 ENVIRONMENTAL CONSIDERATION 

The amendments change surveillance requirements. The NRC staff has determined that the amendments involve no significant increase in the amounts, and no significant change in the types, of any effluents that may be released offsite, and that there is no significant increase in individual or cumulative occupational radiation exposure. The Commission has previously issued a proposed finding that the amendments involve no significant hazards consideration, and there has been no public comment on such finding (58 FR 32390). Accordingly, the amendments meet eligibility criteria for categorical 
exclusion set forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(b) no environmental impact statement or environmental assessment need be prepared in connection with the issuance of the amendments.  

5.0 CONCLUSION 

The Commission has concluded, based on the considerations discussed above, that: (1) there is reasonable assurance that the health and safety of the public will not be endangered by operation in the proposed manner, (2) such activities will be conducted in compliance with the Commission's regulations, and (3) the issuance of the amendments will not be inimical to the common defense and security or to the health and safety of the public.  

Principal Contributor: W. Long

Date: August 11, 1993


