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SAFETY ASSESSMENT
DRYWELLTO SUPPRESSION CHAMBER BYPASS TESTING

On August,11,1993, the NRC approved Technical Specification Amendments 129 (Ul) and 98
(U2) to reduce the frequency of the drywell-to-suppression chamber bypass testing to 40 + 10
months every 10 year service period to correspond to the Type A testing interval. These
amendments also added testing of the drywell-to-suppression chamber vacuum breakers when a
drywell-to-suppression chamber bypass test is not performed. Since the Technical Specification
change in August 1993, the drywell-to-suppression chamber vacuum breaker tests have been
performed twice on each unit. A summary of the vacuum breaker leak rates is contained in
Table 1.

In September 1995, the NRC approved Option B to

Option B is a
performance-based approach to testing. This option allows the Type A test interval to be
extended to a 10 year frequency. In a separate amendment request, Susquehanna is pursuing
adoption of Option B to 10 CFR 50 Appendix J.
10 CFR 50 Appendix J.

PP&L's review of Option B to 10 CFR 50 Appendix J indicates that the approach to Type A
containment testing discussed in Option B can be broadly applied to the drywell-to-suppression
chamber bypass test as well. Both the Type A and drywell-to-suppression chamber bypass test
are verifying the leak integrity of large passive structures. In the case of the ILRT this structure
is the Containment; in the case of the drywell-to-suppression chamber bypass test the leak
integrity of the diaphragm slab is verified. Moreover, in each case, the most likely sources of
leakage are tested at a greater frequency using independent methods. For the Containment, Type
B and C testing is performed more frequently than the Type A test, and is capable of detecting
more than 97 percent of containment leakages. In a similar way, periodic testing of the drywellto-suppression chamber vacuum breakers will ensure that the most probable source of bypass
leakage is routinely checked and that the pressure suppression function is adequately maintained.

In this submittal, PP&L proposes a revised performance based drywell-to-suppression chamber
bypass testing interval and diaphragm slab inspection methodology which closely resembles the

A testing and containment inspection allowed under Option B to 10 CFR 50
PP&L has maintained a requirement for containment vacuum breaker
However,
Appendix
leak testing, during every refueling outage in which drywell-to-suppression chamber bypass
testing is not performed, to ensure that the most likely source of potential drywell-to-suppression
chamber leakage is adequately addressed.
approach to Type
J.

(
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'The safety analysis presented here will show that performing the drywell-to-suppression chamber
bypass test at the ILRT interval is a safe alternative to the current Technical Specification
requirement.

Currently, Technical Specification 4.6.2.1d states that:
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 N(k)'alculated 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-tosuppression 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.

The proposed revision to Technical Specification 4.6.2.1d is stated below (revisions are
underlined):
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 N(k)'alculated from the measured
leakage is within the specified limit. The bypass leak test shall be conducted at

f~~

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

tests meet the specified limit, at which time the above test schedule may be resumed.

A mark-up of each unit's Technical Specification

section affected by the proposed change is

included as an Attachment to this analysis.

Susquehanna SES incorporates a Mark II containment with the drywell located over the
suppression chamber and separated by a diaphragm slab (see Figure 1). The suppression
chamber contains a pool of water with a depth that varies between 22'nd 24'uring normal
operation. Eighty-seven downcomers and sixteen main steam safety/relief (SRV) discharge lines
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penetrate the diaphragm slab and terminate at a predesigned submergence within the pool.
During a 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 the Susquehanna SES containment design requires that
the leak path from the drywell to the suppression chamber airspace be minimized. Steam that
enters the suppression pool airspace through these potential 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.

The following analysis discusses the design basis associated with steam bypass and the
justification for decreasing the drywell-to-suppression chamber bypass test (bypass test)
frequency. This analysis concludes that the proposed Technical Specification changes to the
bypass testing interval will not impact the current Susquehanna SES LOCA analysis and do not
a substantial reduction in the margin of safety.
represent
l
'v

Safety Analysis:
1.0

Steam Bypass Design Basis

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 drywell-to-suppression chamber vacuum breakers, penetrations in the
diaphragm floor, and cracks in the diaphragm floor/liner plate, cross-connected piping
systems 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. However, since the sprays are manually
actuated, an analysis was performed to show that the operator has sufhcient time to
initiate the sprays prior to exceeding the containment design pressure of 53 psig.
The analysis calculated the containment pressure response based on a conservative design
bypass flow area of A/(k)'qual to 0.0535 ft. 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
pslg.

~

~
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Supplement No. 3 to the Susquehanna SES Safety Evaluation Report (SER) documents
the NRC's review and approval of the steam bypass analysis for the Susquehanna SES
containment. The basis for the NRC 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 NRC concluded that Susquehanna SES's steam bypass capability is
adequate, since the operator has suQicient time to actuate the suppression chamber sprays
prior to reaching the containment design pressure based on a design bypass area equal to
0.0535 ft .

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

LOCA events.
2.0

Technical Justification for Decreasing
Bypass Test Frequency

The Drywcll-To-Suppression

Chamber

The proposed Technical Specification change aligns the test frequency for the drywell-tosuppression chamber bypass test (currently 40 + 10 months) to an interval which
coincides with the test frequency for the Type A ILRT. This has the potential to decrease
the bypass test frequency from 40 + 10 months to a maximum of once per 10 years,
depending on ILRT testing results, and the results from drywell-to-suppression chamber
bypass testing. The safety significance of this change can be addressed by evaluating
whether there is a reduction in the ability to detect an adverse bypass flow condition due
to the increased time duration between bypass tests proposed by the change.
Pote'ntial bypass leakage originates from three flow paths:
1.

Non-vacuum breaker sources such as leakage through the diaphragm floor
penetrations (SRV discharge line and downcomers), cracks in the diaphragm
floor/liner plate, cracks in the downcomers that pass through the suppression pool
airspace.

2.

Cross-Connected Piping Systems.

3.

The five sets

of drywell-to-suppression

chamber containment vacuum breakers.

Each potential flow path is evaluated for the proposed Technical Specification change.

0
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A periodic visual examination of the diaphragm slab and non-vacuum breaker
components is proposed to assess the integrity of the bypass boundary. The visual
examination of the diaphragm slab will be conducted using the same methodology and at
the same frequency as the visual inspection of the containment structure, per Regulatory
Guide 1.163. This inspection will be conducted three times within the ten year testing
interval.
2.1

Non-Vacuum Breaker Bypass Area
Several plant design features and the low pressure bypass test data measured to
date confirm that the non-vacuum breaker bypass leakage is negligible and will
continue to be negligible for the increased duration between bypass tests as
described below:

Diaphragm Floor

1.

The diaphragm floor is a reinforced concrete slab approximately 3.5'hick.
The drywell side surface of the diaphragm slab is capped with a 1/4" 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 leak
tightness. 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

2.

,

The downcomers and SRV discharge lines penetrate through the diaphragm
slab and terminate in the suppression pool. The downcomers are 24"
diameter, seamless carbon steel, galvanized pipes with 3/8" wall thickness.
A 42" 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"

P
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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.
'J

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.
3.

Downcomers Located in the Suppression Pool Airspace

The downcomers are constructed of 24" diameter seamless piping with a
3/8" wall thickness.
The downcomers have been 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
The fatigue analysis was completed to
suppression chamber airspace.
address the NRC's concern for potential bypass leakage due to fatigue
induced downcomer failures in the suppression pool airspace. The fatigue
analysis confirms 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 nonvacuum breaker bypass leakage.
4.

Diaphragm Floor Structural Integrity Test

During the pre-operational test program, a structural integrity test was
conducted to verify the structural integrity of the diaphragm floor and
The drywell was pressurized to a drywell-to-suppression
penetrations.
chamber differential pressure of approximately 30 psig, which envelops the
The test
maximum differential pressure during LOCA conditions.
conditions were maintained for a sufficient time period to verify the
structural integrity of the diaphragm floor and penetrations.

V

V

fV
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5.

Low Pressure Bypass Test Data
To date, eight Unit

and seven Unit 2 low pressure drywell-to-suppression
chamber bypass tests have been completed per Technical Specification
4.6.2.1d. These tests were conducted at a drywell-to-suppression chamber
differential pressure of approximately 4.3 psi to simulate the diQerential
pressure during the LOCA steam blowdown phase. The measured leakage
area includes leakage from both the vacuum breaker and non-vacuum
breaker sources. However, the tests were conducted following maintenance
to the vacuum breakers and are more indicative of the long-term leakage
integrity for the non-vacuum breaker sources, since it is expected that the asleft vacuum breaker leakage is minimal.
1

Table 2 compares the measured Unit 1 and 2 leakage areas with the
Technical Specification limit (0.77 in ) and design limit (7.7 in ). In all
cases, the measured leakage areas are significantly less than Technical
Specification and desijmn limits. The maximum measured leakage areas are
0.037 in and 0.009 in for Unit 1 and 2, respectively; or 4.81% and 1.17%
of the Technical Specification limit. The average measured leakage areas
are 0.00950 in and 0.005 in for Unit 1 and 2, respectively; or 1.23% and
0.69% of the Technical Specification limit and 0.12% and 0.07% of the
design limit. The minimum measured leakage areas are 0.001 in and 0.002
in for Unit 1 and 2 respectively; or 0.13% and 0.26% of the Technical
Specification limit and 0.013% and 0.039% of the design limit. Clearly, the
test data confirms that the bypass leakage measured to date at Susquehanna
SES has been negligible.

In addition, PP&L has obtained the bypass leakage data for thirteen drywellto-suppression chamber bypass tests conducted at two similar BWR's.
These plants incorporate a Mark II containment and Anderson Greenwood
vacuum breakers (same as PP&L), and therefore the data is directly
applicable to the Susquehanna SES containment design and the proposed
Technical Specification change. The first plant's minimum and maximum
measured leakage areas are 0.0% (3 tests) and 17.6% of the Technical
Specification limit; with an average bypass leakage area of 5.8% of the
Technical Specification limit. The second plant's minimum and maximum
measured leakage areas are 1.03% and 5.6% of the Technical Specification
limit; with an average bypass leakage area of 2.4% of the Technical
Specification limit. All tests were completed at the end of the outage and
represent as-left bypass leakage.

f
I
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Approximately 20 reactor years of operation at Susquehanna SES substantiate the
fact that the non-vacuum breaker flow areas are negligible compared to the
Technical Specification and design leakage areas. The bypass leakage area varies
randomly at extremely low leakage areas and confirms the structural integrity and
leak tightness of the non-vacuum breaker sources. No adverse trend in measured
bypass leakage area can be seen in the test data. This is expected since the plant
design incorporates design features to minimize the non-vacuum breaker bypass
flow area. Furthermore, the proposed test frequency is judged to be acceptable
based on the risk to the structural integrity of non-vacuum breaker leak sources
being essentially equivalent to that of the rest of the primary containment passive
structure, which is tested on the same frequency during ILRTs.

It is

expected that future testing, performed at a reduced test frequency proposed
by the Technical Specification change, will continue to measure negligible bypass
flow areas. In addition, the industry bypass test data substantiate the above
conclusion for other Mark II plants. However, to further ensure the integrity and
leak tightness of the diaphragm slab,,visual inspections of the diaphragm slab will
Coincident with the performance of visual inspections of the
be conducted.
containment structure, as specified in Regulatory Guide 1.163 dated September
1995, a visual examination will be conducted of the accessible drywell and
suppression chamber surfaces of the diaphragm slab floor and floor penetrations.,
Consistent with RG 1.163, this inspection will be performed three times within
the ten year testing interval.

This visual examination will be conducted to identify any structural problems
which have the potential to affect bypass leakage through the diaphragm slab or
non-vacuum breaker components.
The following strategy will be employed in developing the visual examination
standards for inspecting the diaphragm slab and non-vacuum breaker components:

of

o

Painted, coated or galvanized areas are to be examined for evidence
flaking, blistering, peeling, discoloration, and other signs of distress.

o

Non-coated areas are to be examined for evidence of cracking, discoloration,
surface
corrosion, arc strikes, gouges,
wear, pitting, excessive
discontinuities, dents and other signs of surface irregularities.

o

Areas that are suspected
bypass leakage.

will be

evaluated further for the potential to affect
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Therefore, the proposed Technical Specification change in bypass test interval
does not impact the potential for detecting adverse non-vacuum breaker bypass
leakage sources.
2.2

Cross Connected Piping Systems
The systems with piping external to the containment that are a potential source
drywell-to-suppression chamber bypass leakage are listed below:

of

1.

Containment vent and purge lines (18" and 24" diameter; two flow paths)

2.

Drywell and suppression chamber spray lines (12" and 6" diameter; two

flow paths)
3.

N2 pressurization lines (1" diameter; one flow path)

4.

H2 and 02 analyzer lines

5.

Containment instrument gas lines (1" and 3" diameter; one flow path)

(1" diameter; four flow paths)

The potential bypass leakage through the above flow paths is expected to be
minimal compared to the Technical Specification allowable bypass leakage (0.77
in ) based on the following:
1.

The cross-connected piping are isolated from the containment by the drywell
and suppression chamber containment isolation valves. All flow paths have
multiple, in-series containment isolation valves that are designed to meet
stringent leakage criteria specified in 10CFR50 Appendix J. In addition, the
Technical Specifications require periodic local leak rate testing (LLRT) to
ensure that the valves comply with the Appendix J leakage criteria.
Therefore, leakage from the drywell-to-suppression chamber airspace can
only occur via leakage through multiple containment isolation valves.

2.

A bounding

analysis has been performed to determine the maximum
potential bypass leakage area from the above sources. The leakage area was
derived from the Technical Specification allowable leakage for the
The
containment isolation valves located in the potential flow paths.
considered
the
containment
vent
and
lines
was
through
leakage
purge
separately from the remaining lines, because the vent and purge valves have
The evaluation is
a separate Technical Specification allowable leakage.
summarized below:

tt,

v

t]
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Technical Specification 4.6.1.8.2 requires that each 18" and 24" purge
supply and exhaust valve be verified to have a leakage rate of less than
or equal to 0.05 L, at least once per 6 months. The maximum leakage
for each potential flow path can be conservatively determined by
assuming the leakage is equal to the Technical Specification limit of
0.05 L,. In reality, the actual leakage would be much less than the
Technical Specification leakage, since the leakage test is conducted for
each individual valve while the actual flow path contains four, inseries containment isolation valves.

For Susquehanna, L, is equal to 317,907 sccm'nd 0.05 L, is 15,895
sccm. For two flow paths (purge and vent lines), the total allowable
The Technical
Technical Specification leakage is 31,790 sccm.
Specification leakage test is conducted at a differential pressure of 45
psi and the equivalent leakage area (A/(k) ) is calculated to be
0.00105 in or 0.136% of the Technical Specification allowable bypass
leakage area

of 0.77 in .

b.

The containment isolation valves for the remaining flow paths do not
have individual leakage criteria. These valves are included with the
remaining isolation valves and penetrations listed in Technical
Specification Table 3.6.3-1 that must have a combined leakage rate of
less than or equal to 0.6 L, (Technical Specification 3.6.1.2.b). A
conservative estimate of the potential leakage can be determined by
assuming that the total Technical Specification allowable LLRT
leakage of 0.6 L, (190,744.2 sccm) is bypassed to the suppression
chamber airspace. The 0.6 L, is a bounding leakage rate, since it
includes the valves with potential for bypass leakage and all other
valves and penetrations subject to LLRT per Technical Specification
3.6.1.2b. The equivalent leakage area (A/(k)' for 190,744.2 sccm at
a differential pressure of 45 psi is 0.00629 in or 0.817% of the
Technical Specification allowable bypass leakage area of 0.77 in .
3.

Leak rate testing is controlled by PP&L Procedure NDAP-QA-0412
"Leakage Rate Test Programs".
This procedure requires that LLRT
Program Goals be set-up to define the target as-found LLRT leakage rate for
each isolation valve. The target as-found leakage rates are based on the

Standard Cubic Centimeters Per Minute (sccm)

0

,
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prior leakage history for each valve, coupled with a LLRT program
philosophy that emphasizes the need to maintain the LLRT leakage as low
As found leakages that exceed the target values require an
evaluation and leakage reducing activities consistent with NDAP-QA-0412.
The target values are defined at leakage rates significantly lower than the
Technical Specification allowable LLRT rates. This ensures that the actual
as-found leakage will be significantly lower than the Technical Specification
limit (see Item 4 below).
as practical.

4.

An estimate of the potential leakage area can be determined from the total
measured LLRT data for prior outages. The measured LLRT data is a
conservative estimate of the potential bypass leakage, since it includes the
valves listed above plus all other valves and penetrations that fall into the
less than or equal to 0.6 L, criteria. The average total LLRT leakage rate for
The
the previous thirteen outages at Susquehanna is 47,346 sccm.
equivalent leakage area (A/(k) ) is 0.00156 in or 0.203% of the Technical
Specification allowable bypass leakage area of 0.77 in .

The above evaluation determines a conservative estimate of the potential bypass
leakage via the external drywell and suppression chamber cross-connected piping.
A bounding evaluation based on the maximum Technical Specification LLRT
leakage rate (.6'ndicates that the potential leakage area is less than 1% of the
Technical Specification allowable bypass leakage area of 0.77 in. A more
realistic evaluation based on actual LLRT data indicates that the potential leakage
is an order of magnitude less than the bounding approach. The LLRT program
required by the Technical Specifications and 10CFR50 Appendix J ensure that the
.potential leakage will remain a small fraction of the drywell-to-suppression
chamber allowable leakage.
2.3

Containment Vacuum Breaker Flow Area
The remaining and most likely source of potential bypass leakage are the five sets
of containment vacuum breakers. Each set consists of two vacuum breakers in
series, flange mounted to a tee off the downcomers in the suppression chamber
airspace. The vacuum breakers incorporate several design features to minimize
bypass leakage:
1.

An elastomer diaphragm is installed in the valve body seat to enhance the
leak tightness at the disk/valve body interface.
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2.

The actual vacuum breaker seat design is pressure boosted so that the higher
drywell pressure creates a differential pressure between sections of the
diaphragm that assists in maintaining the disk/body seal.

3.

The closing direction of the vacuum breaker swing disk allows the drywellto-suppression chamber differential pressure during a LOCA to apply a
closing force to the valve disk (16008 minimum force) to provide better
valve seating.

4.

Two vacuum breakers are installed in series, so that both valves in series
would have to leak to have a bypass leakage path.

5.

The vacuum breakers incorporate a sensitive valve disk position indication
system. The position indication system design and calibration provides an
open valve indication in the control room when the vacuum breaker disk is
open to an equivalent bypass area of less than the design A/(k)'7.7 in ).
This ensures that an adverse vacuum breaker position will be detected
during plant operation and corrected.

Although the vacuum breaker design ensures leak tightness, they contain active
components and their susceptibility to leakage is greater than the passive
structural components described in 2.1. The bypass test data described in Section
2.1 was obtained following maintenance to the vacuum breakers.
The drywell-to-suppression chamber bypass test per Technical Specification
4.6.2.1d is completed every 40+ 10 months each 10 year service interval. The
drywell-to-suppression chamber vacuum breaker leakage test per Technical
Specification 4.6.2.1e is completed when a test per Technical Specification
4.6.2.1d is not performed. The proposed Technical Specification change allows
for decreased drywell-to-suppression chamber bypass testing. This would then
require a vacuum breaker leak test to be performed every refuel outage except
when a combined ILRT/bypass test is performed per 10 CFR 50 Appendix J
Option B.

The drywell-to-suppression chamber vacuum breakers are tested as follows:
1.

The leakage test is conducted on each set of vacuum breakers (five vacuum
breaker sets per unit) during each refueling outage for which the Technical
Specification bypass test is not scheduled. Ifmaintenance is performed on
the vacuum breakers, the vacuum breaker leakage test is conducted postmaintenance to verify that the as-left leakage is acceptable. The vacuum
breaker leakage test is conducted at a drywell-to-suppression chamber
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differential pressure of 4.3 + 0.7, -0.0 psid (same as Technical Specification
bypass test) by pressurizing the drywell side of the vacuum breakers. The
data from vacuum breaker leakage testing is found in Table 1.
2.

The acceptance criteria for the vacuum breaker leakage test is as follows:
The total vacuum breaker leakage area for all five sets of vacuum
breakers will be less than or equal to 30% of the Technical
Specification limit (0.3 x .77 = 0.231 in ). The acceptable vacuum
breaker leakage area provides a 70% margin to the Technical
Specification limit to account for the non-vacuum breaker sources of
leakage.
As described in Section 2.1, previous Susquehanna SES
bypass testing measured a maximum bypass leakage area of 4.8% of
the Technical Specification limit, while the majority of the tests
measured significantly lower bypass areas. The 70% margin to the
Technical Specification limit is sufficiently high to accommodate the
expected non-vacuum breaker leakage sources. It should be noted that
there is a factor of 10 margin between the Technical Specification limit
and design limits.
The expected leakage through the vacuum breakers based on the
acceptance criteria of 30% of the Technical Specification limit (0.231
in) and hypothetical vacuum breaker test conditions has been
calculated. The acceptable total vacuum breaker leakage is 1,580,000
sccm> or 55.8 scfm3.

The highest total vacuum breaker leakage is 97,782 sccm or 6.2%
the allowable leakage (see Table 1).
b.

of

Each individual set of vacuum breakers will have a leakage area of less
than or equal to twice the acceptable evenly distributed vacuum
breaker leakage &om a. above (12% of Technical Specification limit).
This allows a leakage area of less than or equal to 0.0924 in (0.231/5
x 2 = 0.0924 in) for an individual set of vacuum breakers., The
criteria is stipulated to identify individual sets of vacuum breakers with
higher leakage area, while maintaining some allowance for nonuniformity in leakage between vacuum breaker sets.

Standard Cubic Centimeters Per Minute (sccm)
Standard Cubic Feet Per Minute (scfm)
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on calculations of expected vacuum breaker leakage, the
allowable leakage flow rate would be 632,000 sccm (2 x 316,000 =
632,000) or 22.3 scfm for an individual vacuum breaker set.

Based

The largest leakage flow rate is 85,726 sccm or 13.6%
leakage (see Table 1).
3.

of the allowable

Failure to meet the total leakage area criteria in 2a. or 2b. above will require
corrective action to reduce the vacuum breaker leakage area to below the
acceptance criteria. If either acceptance criteria in 2a. or 2b. is exceeded,
then a root cause evaluation willbe conducted to determine why the vacuum
breaker leakage area exceeded the criteria.

Conclusions:
The bypass leakage test data collected at Susquehanna SES indicates conformance by a large
margin with the Technical Specification and design leakage requirements. In fact, the measured
leakage data confirms that there is minimal risk that the bypass leakage will adversely change in
future years. Also the vacuum breaker leakage test data collected at Susquehanna SES indicates
conformance by a large margin with the Technical Specification leakage requirements. As a
result, technical justification exists for changing the test frequency from 40 + 10 months to
coincide with the test frequency for the Type A Integrated Leak Rate Test. Under the proposal,
the frequency of bypass testing will be increased ifperformance degradation is encountered. The
vacuum breaker leakage test will be conducted to verify acceptable vacuum breaker bypass area
for those outages during which the Technical Specification bypass test will not be conducted. In
addition, visual inspection of the diaphragm slab will be performed using the same methodology
and at the same frequency as the visual inspection of the containment structure, per Regulatory
Guide 1.163. Visual inspection willbe performed three times within the ten year testing interval.
The vacuum breaker leakage test and stringent acceptance criteria, combined with the negligible
non-vacuum breaker leakage area, and thorough periodic visual inspection provide an equivalent
level of assurance as the current Technical Specification requirements that the drywell-tosuppression chamber bypass leakage can be measured and an adverse condition detected prior to
LOCA. Therefore, containment integrity during a LOCA will be maintained for the proposed
Technical Specification change, and testing at the revised interval does not impact plant safety
margins.

'0
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This analysis addresses the proposed change to Susquehanna SES Technical Specification
Surveillance 4.6.2.1d, concerning drywell-to-suppression chamber bypass testing. The proposed
Technical Specification change allows for the performance of bypass testing at the interval for
Integrated Leak Rate Testing gLRT). The frequency of bypass testing will be increased if
Leak testing of drywell-to-suppression chamber
performance degradation is encountered.
vacuum breakers is performed during each refueling outage when bypass testing is not
performed.

I.

This proposal does not involve a significant increase in the probability or consequences'of
an accident previously evaluated.

The proposed change to allow bypass testing at the ILRT interval involves no physical or
operational changes to the Susquehanna SES. Reviews of bypass leakage test results at
Susquehanna and other similarly designed plants confirm that minimal suppression pool
bypass leakage has occurred. Based on this data, the risk of suppression pool bypass
leakage from non vacuum breaker sources is no greater than that of other primary
containment passive structures which are tested at the ILRT frequency. Leak testing of the
drywell-to-suppression chamber vacuum breakers will continue to be performed on a
refueling and inspection outage frequency to ensure that their contribution to the leakage
area is acceptable. In addition, inspection of the diaphragm slab within the testing interval
provides additional assurance that any degradation to the structure will be detected and
resolved. Therefore, the pressure suppression capability of the containment is not reduced
from the existing design, and there will be no significant increase in the probability or
consequences of an accident previously evaluated.

II.

This proposal does not create the possibility ofa new or different kind ofaccident from any
accident previously evaluated.

The proposed change to allow bypass testing at the ILRT interval involves no physical or
operational changes to the Susquehanna SES. The surveillance change does not impact the
LOCA response of the units, or impact the design basis of the units in any way. Therefore,
the possibility of a new or different kind of accident will not be created.

III. This change does not result in a significant reduction in a margin ofsafety.
The drywell-to-suppression chamber bypass leak test data obtained during previous testing
at Susquehanna SES and other similarly designed plants demonstrates conformance, by a
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margin, to the Technical Specification and design leakage requirements. The test data
and safety analysis provided here indicate that there is negligible risk that the bypass
leakage will change adversely in future years. Furthermore, the proposed performance
based test methodology is judged to be acceptable based on the small risk of bypass leakage
through paths other than those containing the suppression pool vacuum breakers. Testing
of the bypass leak pathway containing the vacuum breakers will be used to verify
acceptable bypass leakage during those outages when the bypass leak test is not performed.
In addition, periodic visual inspection of the diaphragm slab within the bypass test interval
provides additional assurance that any degradation to the structure will be detected and
resolved.

of the

leakage pathways containing vacuum breakers, with stringent
acceptance criteria, combined with the other negligible potential leakage areas, and periodic
inspection of the diaphragm slab, provide an acceptable level of assurance that the bypass
leakage will be minimized. The proposed performance based approach to bypass testing
and inspection ensures that adverse conditions can be detected and corrected such that the
existing level of confidence that the primary containment will function as required during a
LOCA is maintained. Therefore, the proposed Technical Specification changes do not
involve a significant reduction in the margin of safety.

Testing

bypass

An environmental assessment is not required for the proposed change because the requested
change conforms to the criteria for actions eligible for categorical exclusion as specified in 10
CFR 51.22(c)(9). The requested change will have no impact on the environment. The proposed
change does not involve a significant hazards consideration as discussed in the preceding section.
The proposed change does not involve a significant change in the types or significant increase in
the amounts of any eQIuents that may be released offsite. In addition, the proposed change does
not involve,a significant increase in individual or cumulative occupational radiation exposure.

It is requested

that this change be approved as soon as possible but no later than August 2, 1996,
with implementation within 30 days of the date of issuance. Ifstaff review cannot be completed
by the requested date, PP&L will request a one-time postponement from performing bypass
testing for each Susquehanna SES unit via separate correspondence. The postponements would
be used to eliminate testing from the Unit 1 9th and Unit 2 8th refueling outage schedules.

