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1.0 INTRODUCTION

On June 7, 1990, the NRC, by letter to the BWR Owners’ Group (BWROG),
requested data concerning certain safety-related BWR motor-operated valve
(MOV) capabilities. Data for the primary containment isolation valves in
the High Pressure Coolant Injection (WPCl) and Reactor Core Isolation
Cooling (RCIC) steam supply lines, and the Reactor Water Cleanup (RWCU)
suction lines were requested. This reguest was the result of a BWROG and
NRC May 24, 199" meeting which concerned the applicability of the ldaho
National Engineering Laboratory (INEL) test data performed to resolve
Generic Issue B7. The NRC interpretation of the data is provide . in
Information Notice 90-40, "Results of NRC-Sponsored Testing of
Motor-Operated Valves," dated June 5, 1990,

The NRC interpretation of the test results appeared to indicate a 0.3
valve factor, normally used to calculate valve seating forces, is not
conservative, The calculated valve seating force 1s wused to size the
valve actuator and motor, and set the torque switch., Therefore, the
actuator size or torque switch setting may be marginal or may not fully
close the valve against postulated maximum design-basis event flow and
differential pressure (dp). In response to this NRC concern, the BWROG
developed a "generic" safety assessment to document the adequate safety
margin of BWR plants, and provided this assessment to the NRC
(Reference 1). The BWROG assessment shows a significant safety concern
does not exist, even if the HPCI, RCIC, and RWCU isolation MOVs of
concern may not have optimally sized or set actuators for full closure
under postulated maximum design-basis event flow and dp conditions.

On  October (5, 1990, the NRC 1issued Generic Letter (GL) 89-10,
Supplement 3  (keference 2) requesting licensees to develop a
plant-specific safety assessment. This document fulfills the NRC request
and 1s based on: 1) the Reference 1 BWROG Safety Assessment, 2) the GE
evaluation of the aoplicability of the BWROG report to Plant Hatch
(Reference 3), and 3) SCS and Bechtel assessments of environmental
qualification (EQ) and flooding considerations (References 4, 5, and 6).

2.0 SUMMARY

This plant-specific safety assessment shows that the failure of the HPCI,
RCIC, or RWCU isolation valves to promptly isolate following a postulated
design-basis guillotine 1ine break is not a significant safety concern.

The isolation MOVs of concern were selected, sized, and set using good
engineering Jjudgment based on the state of the art at the time of
purchase. Plant Hatch design provides for early means of leak detection
before a complete design basis-pipe failure could occur. Materials were
selected for low probability of pipe failure. Inservice inspection and
testing (ISI) in conformance with plant Technical Specifications is
performed on the piping and valves to confirm their suitability and
readiness for service. four of the six subject valves have been
evaluated and statically tested based on IE Bulletin 85-03, Emergency
Operating Procedures (EOPs) provide a means of rapidly reducing the MOV
service conditions if a pipe break occurs,
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This assessment, employing a realistic integrated systems approach,
concludes the existing affected MOVs for the HPCI, RCIC and RWCU Systems
have a very high probability of full 1isolation under realistic
conditions. In addition, HPCI and RCIC steam, and the RWCU water supply
line MOVs have demonstrated proger operation under conditions mimicking
the 1ikelv demand event, a pipe leak. System isolation will occur before
the postulated design-basis event high flow/high differential pressure
condition. Based on this, the presently installed equipment does not
represent an undue risk to the health and safety of the public.

the Plant Hatch Final Safety Analysis Reports (FSARs) have established
that pipe cracks produce leaks long fore pipe failure would be
expected., In addition, the NRC has accepted this conclusion when
approving the Jleak-before-break (LBB) concept as a basis for pipe
restraint removal in light water reactors.

These environmentally qualified MOVs. which perform the isolatien
function, have shown adequate operability for many years during normal
operational testing and inadvertent isolations The most probable,
realistic s~fety (isolation) response required of these MOVs will be from
a poa.ulated yipe leak condition outsi”e the containment. The 1ikelihood
of a lTeak occurring in these lines is imall, Even if a leak occurred, it
would be detected well before a high flow/dp condition develops.
Substantial time exi:ts for detection of such 2 pipe leak and completion
of the isolation function by valve closure.

Leak detection equipmert exists in both Plant Hatch units to detect a
small pipe leak condtion and initiate system isolation. Small leaks
represent such a small quantity of fluid flow escaping from th: system
that normal flow parameters will not be noticeably changed. Feaiures to
detect a small leak are summarized in References 7 and 8, and are
sensitive to leakage flow rates less than 25 gpm.

MOV isolation performance will be the same as already demonstrated by
multiple isolations (both during periodic testing and inadvertent
initiations) of these valves during plant operation.

A realistic assessment of the consequences of a postulated design-basis
pipe break condition, leads to the conclusion there is adequate safety
margin to protect the reactor core and 1isolate the system successfully.
The analysis in Reference 9 shows that RCIC or HPCI alone is capable of
providing adequate core cooling once a broken high-energy ine 1is
isolated. Plant Hatch is licensed with the SAFER/GESTR-LOCA methodolo?y
(Reference 11). Application of realistic analyses has shown that only
one of the Emer?ency Core Cooling System (ECCS) pumps is adequate to
g;ov1d: cgre cooling. This capibility is the bases for the EOPs for
ant Hatch,
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Additionally, the HPCI, RCIC, and RWCU lines are equipped with two
isolation valves. If either of these valves closes, isolation is
azcomplished., Any action that reduces the differential pressure across
either valve will allow system isolation. Some of these actions include
partial valve closure, depressurization through the pestulated break,
and/or primary system depressurization, as directed by the Plant Hatch
EOPs.

Georgia Power Company (GPC) has also assessed the impact of an extended
high-energy blowdown outside containment relative to reactor building EQ
and flooding. These assessments have concluded an extended blowdown
would not have an adverse impact on the EQ of any component located in
the affected areas, and equipment submergence due to potential flooding
in the Reactor Building will not affect the ability to safely shut down
the reactor,

It 1is not expected HPCI/RCIC/RWCU System isolation MOVs will be
challenged at high-flow design-basis accident (DBA) conditions because of
LBB considerations. Leaks should be isolated early at Tlow-flow
conditions due to the effective leak detection and isolation systems.
There is a significant high probability of successful valve closure when
realistic cons.deration of expected plant anc system responses to
postulated accident conditions is used. Reactor coolant inventory losses
can be made up even without successful full valve closure for a
postulated rupture in these lines. There s adequate safety mar?\n in
the ECCS to handle the losses. The ECCSs are designed for a much larger
break than these small 1line ruptures. 1C CFR Fart 100 offsite dose
limits are not expected to be excee” 4 even with a delayed isolation
response for any of these three systems.

It 1is recognized that INEL testing has identified anomalous valve
behavior in the test valves under their test conditions. The BWROG and
GPC .re following this testing and reviewing engineering data as it
becomes available for plant application. Based on the data
applicability, GPC personnel are reviewing safety-reiated MOVs to assure
the valves will operate on demand under design-basis cenditions.

GPC actiui. initiated in response to GL 89-10 are proceeding with
consideration of the INEL data to prioritize valves for review ard
testing.
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3.0 SAFETY ASSESSMENT HPCI/RCIC/RWCU PIPE LEAKS

3.1 Leakage Considerations

It 1s industry experience that high-energy pipes experience leaks lony
before a pipe break condition develops. Industry has referred to this
phenomena as Leak Before-Break (LBB). Both units at Plant Hatch have
multiple channel, redundant leak detection monitering of the high-enorgy
system lines external t~ *he containment (Reference 7 and 8). This
monitoring is cZasitive to small leaks and causes both an alarm in the
control room and automatic isolation signals to the iecking system’s
isolation MOVs. Isolation signals are designed to initiate MOV closure
before the leakage could cause any significant flow change, fluid loss,
or radiation release, and before a significant long-term environmental
challenge to the MCVs. The MCVs have been environmentally qualified to
the mere extreme double-ended guillovine break (NEGR) environmental
conditions. The MOVs are periodically inspected and tested to
demonst-ate operability during plant operation. In additicn, thec:
valves have occasionally been inadvertently closed during plant
operation. This has demonstrated unscheduled demand operability.

3.2 Leak-Before-Break Justification

Although the design basis for nuclear power' plants, as discussec¢ - the
FSARs, includes the e':luation of a loss-of-co lant accident (LICA)
resulting from a postu'.ted pipe break, considerable effort goes into
designing piping and safe end systems to assure that such a break will
not occur., Piping systems are analyzed using appropriate codes and
standards, typically Section I1I of the ASME Code, to limit applied
stresses, and materials are selected to provide adequate ductility and
toughness. Piping design also provides implicit margins concerning
fatigue crack initiation. Environmental effec.s are not considered
significant. Piping materials used at Plant Hatch a.e either Type 304
stainless steel or A-106 Grade B carbon steel, both of which have
adequate toughness to qualify for the LBB justification. Leak detection
systems are designed to assure that, even if a pipe or safe-end
(nozzle-pipe transition piece) should experience cracking, the crack
would grow to a through-wall leak, and the leak would be detected well
before it reaches critical crack size which would cause a pipe rupture in
the long term. This concept is called the "leak-before-break” concept r

?pproach. This critical crack basis already exists in the Plant Haten
SARs .

In general terms, the LBB concept is based on the fact reactor piping and
safe ends are fabricated from tough ductile materials whick can tolerate
large  through-wall cracks without complete fracture under service
loadings. By having the ability to monitor the leak rate from any
postulated through-wall cracks an¢ setting conservative 1imits on the

leakage, cracks in piping can be detected well before the margin to
rupture is challenged.
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In NUREG 1061, V lume 3 (Reference 9), the NRC Piping Review Committee
outlined the limiiaticns and general technical guidance on LBB analyses
to justify mechanistically that breaks in high-energy fluid system piping
need not be postulated. In a recent modification to General Design
Criterion (GDC) 4, the NRC has formalized the use of the LBR approach to
justify the elimination of pipe whip restraints ana jet impingement
barriers as design requirements for a hypothetical DEGB in high-energy
reactor piping systems. Thus, there is NRC recognition the LBB concept
provides added margin over and above the ASME Code piping design
structural margins.

A key parameter in the LBB evaluation is the critical crack lTength at
which pipe rupture is predicted. The focus in the LBB evaluation is on
the through-wall circumferential cracks, because such cracks could lead
to a DEGB, which 1is one of the usual design-basis event analysis
assumptions.

The L7B aporoach is not being applied in this assessment to eliminate
pipe w . vrestraints or jet impingement barriers, or reduce inspections.
Therefore, explicit LBB margins are not calculated, nor are thev
necessary. Instead, the LBB concept is used in this assessment °
demonstrate the leakage from a through-wall crack, with a length up to
but less than the critical crack length, would be large enough to be
readily detected such that isolation actions can be taken well before the
critical crack length is achieved and long before maximum design-basis
event flows and pressures are established.

3.3 Critical Crack Length and Leak Rate Calculations

Table 1 lists the values of parameters used in the critical crcck length

and leak rate calculations for the Reference 1 safety . ce.°ment. The

results of the calculations for representative pipe sizes « 2 summarizad

in Table 2. A 1limit load approach with a conservative value of flow

stress equal tc 2.4 Sp (where Sp is the va ue of material design stress
| intensity given in the ASME Code), was used in calculating the critical
| crack lengths. When based on test data, the flow stress for 4-inch
| diameter pipes was assumed to be 2.7 Sp. The leak rate calculation
methods uced for both the water and the steam lines are outlined in
Reference 10.

An inspection of Table 2 shows that the calculated leak rate at critical
crack length 1is, as e:pected, a strong function of pipe diameter.
Nevertheless, even for the 4-inch diameter water line, the predicted leak
rate is 25 gpm at close o the critical crack length. A 25-gpm leak rate
is larger than the leak detection rate sensitivity identified in the
following section on lear detection, with the exception of the RWC!
cold-water lires. These calculations conservatively ignore leak rate
increases due to steam cuttinp, that can occur for a given crack length.
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Once leakage starts, due to steam cutting, it increases with time, and
the Table 2 ieak rates can occur before reaching critical crack length,
Full design-basis MOV dp, corresponding to a DEGB, will not occur at
these limits due to the down steam flow restriction (crack). Thus
complete MOV closure will occur under these conditions. The RWCU
cold-water lines have a much lower potential for cracking because of
their constant cold condition and materials.

It 1is dimportant to emphasize that the LBB margin increases with
increasing pipe size. Thus, larger pipes where failure could be
signifruant have inherent LBB advantages. While the LBB margin is
somewhat iower for smaller pipes, there is still a large BAR experience
database supporting the integrity of such piping.

The piping materials used in Plant Hatch were evaluated in Reference 3
using the same concepts and methodology as described in the Reference 1
BWROG Safety Assessment. Based on the results of LBB investigation and
the leak detection monitoring and isolation systems, as discussed in
subsection 3.4, it is concluded that piping systems in question (HPCI and
RCIC steam supply lines, and the RWCU water supply line), are expected to
develop a detectable leak long before the point of incipient rupture.

The pipe diameters covered 1in the BWR Owners’ Safety Assessmert range
from 4 inches to 16 inches. The inlet of the RWCU for Plant Hatch is a
6-inch line from the reactor recirculation system. There are two 6-inch
RWCU isolation valves: one inboard and one outboard of Primary
Containment. After the 6-inch outboard isolation valve, the RWCU 1line
branches into two parallel 3-inch lines. Each of these 3-inch lines is
connected to a RWCU pump. The pump discharge lines are connected to a
4-inch line for the remainder of the RWCU piping. Since the small
Teakage within the 3-inch 1line may exceed a critical crack length for
early Jleak detection, the effect of a complete pipe break at the 3-inch
line was evaluated.

Since the 3-inch line 1is smaller than the 6-inch isolation valve, the
break flow wili be Timited by the size of the 3-inch piping (i.e., the
flow will choke first at the broken pipe). Consequently, when the 6-inch
isolation valves receive an isolation signal and start to close, the
differential pressure across the isolation valves will be significantly
less than for a 6-inch break. As the isolacion valves continue to close,
the break flow will eventually choke at the valve. It is estimated that
choking at the valve will occur at approximately 66 percent of the valve
stroke. This is a conseivative estimate because the 3-inch line also
provides a higher resistance, thus the limiting area of the valve will be
smaller. Since the choked flow condition (high cifferential pressure
condition) occurs near the end of the valve stroke, the valve will
continue to close as discussed in Section 3.7. Furthermore, since the
two isolation valves do not necessarily close at the same rate, the
stalling of one of the valves near the end of its stroke will allow the
other valve to close further, which will relieve the high differential
pressure across the stalled valve.
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Even if it were postulated that the valve could not close, the reactor
inventory loss through the 3-inch line can be compensated by any one of
the low-pressure ECCS pumps as demonstrated in Reference 11.

The analysis performed for the Reference 1| BWROG's Safety Assessment
assumed that all the pipe thicknesses were Schedule 80, A1l the Hatch 1
piping in the systems of interest is Schedule 80. However, in Hatch 2,
the 10-inch HPCI 1line 1is Schedule 100, and the 4-inch 1line fis
Schedule 120, To assess the significance of this difference in wall
thickness, an evaluation of the Tleak rate at the critical crack length
for the 4-inzh Schedule 120 pipe was conducted. This evaluation showed
that the critical crack length for a 4-inch Schedule 120 pipe will be
about 6 percent lower than that for a 4-inch Schedule 80 pipe. This
differerce 1is considered insignificant, Therefore, the conclusion is
that the generic LBB assessment 1is applicable to Plant Hatch when
considering the plant’s unique piping configuration,

3.4 Leak Detection Monitoring and Isolation

Both units at Plant Hatch have been designed for compliance to GDC 54 of
the Code of Federal Regulations, Part 50, Appendix A.

"Piping systems penetrating containment. Piping systems penetrating
primary reactor containment shall be provided with leak detection,
isolation, and containment capabilities..."

This GDC was satisfied with a defense in depth combination of pipe break,
high-tlow monitoring and isolation sensors for large leaks for each
high-energy piping system. These same high-energy piping systems also
have sensitive, small leak, temperature monitoring and isolation sensors.

At Plant Hatch, the redundant, safety-grade temperature monitoring
equipment continuously monitors areas outside containment where
high-energy 1lines are routed. The temperature sensors for this
monitoring are grouped with the piping of each system and will alarm and
isolate that system when & leak condition 1is detected. The sensors and
logic are supplied in a redundant design configuration to be
single-failure tolerant. These temperature sensors can be configured in
an ambient temperature and a differential temperature arrangement. The
details of the Plant Hatch temperature monitoring arrangement and design
(both ambient and differential) can be found in Reference 12.

The range of plant system areas protected by leakage instrumentation has
resulted in alarm an’ isolation 1limils related to leaks typically from
5 gpm to less than 25 gpm. These isolation 1limits are converted to
temperature values, and are expressed in terms of temperature in the

Plant Hatch Technical Specifications. The temperature sensors
sensitivity provides a fast response to a developing leak. Even though a
temperature limit may
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rvlate to a specific leak rate, these same temperature limits can be
attained with much lower leak rates. A smaller leak for a longer time
period can also reach the temperature limit and allows detection of
smaller cracks,

In addition to temperature monitoring in the RWCU System, Plant Hatch has
cold-water low-flow Jleakage monitoring capability. This cold-water,
small-break, redundant, differential flow monitoring leak detection
cap.bility measures flow into and out of the system. It has an isolation
limit of less than 100-gpw flow mismatch between the system inlet and
outlet, It can quickly respond to a small-break condiction in the
cold-water portions of RWCU. Typically this isolation limit would
initiate MOV closure before any appreciable additional flow could be
developed. The RWCU heat exchangers dp drop will further limit any
small-break flow. This monitoring sensitivity has been inadvertently
demonstrated numerous times during startup and realignment of the RWCU
System.

In addition to the temperature monitoring system and the differential
flow monitoring (RWCU), the operator can detect small leakage flow into
the area or equipment room drain radwaste sumps. There are also area
radiation monitoring system gamma detectors that may alarm during smal)
leak conditions. These additional Tleakage information sources provide
data to the operator which call for a visual inspection of th: area.
Radiation monitoring and sump monitoring systems which can be used to
delect small leakage in certain areas are described in References 12, 13,
and 14,

Operating experience has shown relatively quick operator response to
potential leakage conditions in safety systems and other monitored
systems upon leak identification by routine inspection activities or by
monitoring equipment isolations and alarms,

The 1leak detection temperature monitoring capability installed in Plant
Hatch can detect the small leakage condition and initiate isolation long
before a pipe break condition would develop. Therefore, the combination
of the LBB approach, in conjunction with the leak detection capability
provides early isolation ~* less than design-basis —onditions for a

potential pipe break that challenge the MOV isolation capability at
maximum flow induced dp.
3,5 Radiological Consequences of Leakage F]ow

The radiological consequences of the leakage flow from the HPCI, RCIC, or
RWCU lines are bounded by the plant design basis radiological release.
The BWR design-basis event fo~ offsite release is the DEGB of the main
steam line. The DEGB assumed 1in the evaluatior of the offsite release
results in a large amount of reactor inventory loss prior to break
isolation. The liquid phase of the reactor inventory contains most of
the radioactive material which is released into the secondary containment
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during the postulated break event. However, the resulting dose from the
main steam line break 1is still only a fraction of the 10 CFR Part 100
limits.  Furthermore, the total inventory loss for the small leakage
associated with the HPCI, RCIC, or RWCU line is only a small fraction of
that from a main steam line DEGB. For example, a 25-gpm hot water leak
from RWCU typically can be detected within 10 seconds. This means that
the total inventory release before detection is 1less than 30 1bs. This
is a small fraction compared to the main steam 1line break 1liquid
inventory 1luss which 1is approximately 140,000 1b total, of which
120,000 1b 1is liquid. Therefore, even if the leak detection requires
4000 times longer to isolate the detected leak, the radinlogical release
from the leakage flow will be a very small fraction of the 10 CFR 10.
limit.

3.6 fEquipment Qualification

Equipment qualification of the affected MOVs has been performed to pipe
break hars: environment envelope bounding conditions, which are much
worse han small leak environmental conditic.s. For example, certain
area temperature monitor leak detection icolation setpoints for HPCI ard
RCIC are approximately 170°F, which is far below the equipment
qualification temperature profiles for those areas following a postulated
line break. Satisfaction of equipment qualification requirements assures
continued «-uipment safety function performance including MOVs up to the
bounding - . pment qualification conditions. Therefore, no equipment
qualificati .. concern exists for MOV isolation or the functioning of
other safety systems equipment due to small pipe leaks.

3.7 Leakage Flow and Inadvertent Closure

From (BB considerations and with the capabilities of detection and
isolation of a small 1leak, the leakage flow from a postulated leaking
piping system would be small, Such small 1leakage, when compared with
normal or standby flow capabilities of the systems, would ..ot establish
any appreciable dp across a closing isolation MOV until fully closed.

Further, there have been some inadvertent isolations of these MOVs over
the years at operating plants, including Plant Hatch. Some of these
isolations have occurred at or near 100-percent system flow rates. This
demonstrates 1isolation capability well in excess of small pipe leak flow
conditions. It should be further noted that as the HPCI/RCIC valves
close, they are subjected to near full reactor pressure, (dp of 1000 psi)
across the valve seat. This dp will be equivalert to the isolation MOV
end of stroke dp conditions for a DEGB. Therefr: , in-situ valve closure
capability has been demonstrated. Successti.i «WCU isolations during
normal full-flow operation have occurred. 'Yich subject the valves to
high differential pressure across the “. e sea’ Therefore, in-situ
valve closure capability has been demonst stea. MOV  isolation
operability for small pipe leaks has bes» A.-onstrated for all three
systems.

000133 -9 -



Inspections

The HPCI steam supply line is a carbon ste¢) Class 2 line and receives

inspections per the requirements of 10 CFR 50.55a and ASME

Inservice Inspection (I1S1), 1980 edition with addenda through

This includes a sample of volumetric and surface exams on

and a hydrostatic test each 10-year interval. This piping

operztional [re:SUre leakage tests each 40-month 1SI]

Both the HPCI and RCIC Systems are functionally tested at least

per three moanths in u\\uvdance with Technical Specifications and

section XI Intervice Testing (IST) requirements. The exams on the

subject HPCI piping have shown no propensity for service-induced f)aws.

Er0¥1u7 corrosion programs do not currently include the HPCI or RCIC
piping because of the small amount of time the systems actually operate.

The RWCYU water supply line outside containment 1is constructed of
stainless steel, and is (ur51drr@d susceptible tc intergranular stress
corrosion cracking (IGSCC) per NUREG-0313, Revision 2. Georgia Power
Company currently performs augmented examinations on these welds per our
commitments to Generic Letter 88-01 (Reference 15). These commitments,
& and 17, require examination of about 10% of
tainment (approximately 7 welds) each outage.
date GPC has examined seven welds in each unit’'s nonsafety related
Piping and detected no reportable IGSCC crack-like indications.
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The actual flow during a postulated leak would probably be closer to the
100-percent system flow rate rather than that attributable to the DEGB.
This 1s because ductile pipe lines do not physically guillotine rupture
and there would be a flow interference (rom the remaining piping. Some
plant valves have already demonstrated the ability to close under
comparable, full-flow conditions when inadvertent system initiation and
isnlations have occurred.

There are two MOV isolation valves in series on each of these system
supply lines. They are mounted in the supply 1ines very close to one
another, separated only by the primary containment w~11. Upon receipt of
isolation signals they will not close at exactly th: same time. This is
because of small physical differences, as well as tnhe fact the outboard
isolation valves are driven by AC motors while the inboard valves are
driven by DC motors. Therefore, each valve may be sul ‘ected to different
dp levels as they are closina. The possible alterrate sharing of the
break flow high-pressure ¢ ' ‘ons and anv -~ 1lin; . this sharing
between the two valves would p«. . y allow a .. .st one of the isolation
valves to continue its closur. w._.ion until it becomes f'111y closed with
the possibility of the second valve following thereafter., This
possibility might better be described as a sharing or splitting of the
high-pressure condition between the valves. As the valves reach the end
of stroke, they will be subjected to the full dp condition. However, as
discussed in Section 3.7, this is equivalent to the conditions that these
val:es would experience at the end of travel during inadvertent
isolation.

A full HPCI steam lite break will reduce reactor pressure. Therefore,
the resulting dp loads on the valves will decrease with time during an
outside containment line break event.

Even if the isolation valves are not fully closed, the operator will be
aware that the break has not been isolated due to the break detection
system alarm in the control room. A HPCI, RCIC, or RWCU line reak will
result in the entry into secondary containment (SC) control portion of
the Plant Hatch EOPs. Inability to isolate the break flow would likely
lead to exceedino the maximum safe operating values of SC/Temperature
(SC/T), SC/Ra .. .o (SC/R), or SC/Area Water Level (SC/L) in the room
where the bre.- urs. This will result in an operator instruction to
scram and begin eactor cooldown. If the situation degrades and spreads
so that equipment 1in more than one area (or room) is threatened, an
instruction to rapidly depressurize the reactor is provided which will
quickly reduce the break flew and mitigate the event. A detailed
discussion of the operator actions for an unisolatable line break in
secondary containment 1is contained in Reference 18. Reactor system
c¢epressurization through the break and through automatic or manual
activus will reduce the dp on the valve. This will allow *ime to isolate
the line 2ad ensure adequate core cooling.
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4.4 fnvironmental Qualification (EQ)
¢ for Reactor Building components utilizes the enveloped response (e.q.,
temperature profiles) for all pestulated line breaks that affect “hat
par.icular area For examole, the Unit 1 Reactor Building 130’ elevation
temperature profile, shown in Figure 1, is controlled by the main steam
line break outside containment from 0 to 6 seconds, and the HPCI )ine
y break after that. At 63 seconds, the HPCI 1line is5 1isolated and the
temperature n the 130 elevation gradually falls. The components in the
' Reactor Building are qualified to temperatures at least as severe ac the
Figure 1 enveloping temperature profile For Plant Hatch, the RCIC and
RW line breaks are not limitirg for the areas of interest, and the HPCI
line break (which has break mass flux more than 10 times RCIC for a
juillotine break jominate
fo assess the impact on EQ for this issue. the qualification data
packages for all safety-related equipment in the Reactor Building were
reviews assuming a full HPCI 1ine break for 10 minutes (rather than the
63 seconds curren.ly assumed A full HPCI line break results in a
¢ 100-percent humidity condition, even for conditions of prompt isolation.
Thi 'S @ very conservative assumption, because it assumes a guiliotine
‘ l ine Oreak r rvative FSAR break flow rates. failure of one isolatior
valve ind 1 vement of the other valve for 10 minutes. It also takes
r Credit Tor the probable reactor scram on water level or Group 1
1soiation, the reactor depressurization. It also takes no credit for
partial va losure which would reduce the mass flux out the break.
. tver, with the nger lation time, the peak temperature will not
‘ incre inificantly nce the Reactor Building is large and equipped
' with blowout par Therefore, essentially atmospheric pressure exists
t! ouliding and peak temperature remains at the saturation
temperature at that pr re (approximately 212°F), regardless of the
{ L1mge juration at this peak pressure increases without
‘ prompt ation, but is still bounded by the EQ test profiles.
“ - )
vased | review ! omponent qQuaiiticatior test profiles and
mate | analy a 10-minute HPCI blowdown would not have an advers:
i t the t f any nponent located in the reactor building 1
2 ) review Wl J Lted 1] afety-relate £ pment In the reactor
Building which ir ided iIch items as valve operators, motor conti
9 entey 5 \J." [ transmittey : ’-."’ﬂl."‘d'l t""ﬂi.',“\‘., ( "'\, fd' motors, and
: pump motor
4.5 | 1ing
. Ar t of the fli f mpiications of tr e was al made
tor | t Hatch Units ]| and 2 Walkdowr were pertormed in the Reactor
. Iir t jentify ¢ tir flood ontrol measurs e.g urt
.’/ {padr sl DY b b ‘ water § 1 ;d”: Thi nfrnrmat inr u 1 +
dS5¢ the T { f praving an submergence § afety-related
= "t




Iine break outside containment 1s most

QL 1Nt ‘ break of the HPCI line without prompt
release a large amount of steam, which condenses.
y all the water will end up in the torus room (elevation
Room at Plant MHatch. Flooding of the torus room is not
ern, as the floor area is large enough to keep the flood
erefore, ECCS and containment cooling systems would be

operable
0} able,

|

11

tine line break without prompt isolation can release a
water on to the 158’ elevation of the Reactor P.ilding
e drainage system capability). Much of this water could
130" elevation, and end up in the ECCS diagonal rooms.
included measurements of the equipment heights above the
(LS diagonals, and measurement of berm heights on the 158
0 g elevations, The stairway and berm
ts would tend to dispose most of the water to
Ing the other relatively dry. (Sufficient
either diagonal to safely shut down the reactor
@ break condition.)

flow out the break was estimated assuming
eak flow methodology with no credit for flashing
aotfcit

s1te power with complete failur’ of one RWCU

partial valve closure (50 percent) of the other
line was assumed isolated after 10 minutes Even
ssumptions, sufficient equipment will r

the reactor.

smain
ailn

€

s for the HPCI/RCIC/RWCU pip
ation MOVs would ever be 3
conditions With the effective is

1 A . . - r 1 g
)lated early at low-flow cond

nged
|
,
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eration of expected plant and
conditions leads to the |

yrobability of successful

conciusion

valve c¢los
Ilve closure for postulated rupture
safety margin in the ECCS to handle t
sses. The ECCSs are designed for a mu
line ruptures. Delayed isolation response

td keep offsite dose releases wit
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TABLE 1

VALUES OF PARAMETERS USED IN CRITICAL CRACK LENGTH
AND LEAK RATE CALCULATIONS

Pipe Thickness ¢ Schedule 80

Pipe Interi.al Pressure ¢ 1050 psi
Temperature : 528°F

Normal Operation Bending Stresses : 4 ksi

Material ¢ Stainless Steel or

Carbon Stee)

TABLE 2

CRITICAL CRACK LENGTHS AND LEAK RATES
FOR VARIOUS DIAMETER PIPES

Leak Rate at Critical

Pipe Diameter Critical Crack Crack Length (gpm)
{in.) Length (in.) _ Water
4 % 25 15
6 9.8 41 27
12 18.5 166 108
16 23.1 262 170
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