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this area are in no way transmitted to the SRVs. However, the
wet well line judged to be most likely to be strongly affected
(based on support locations) was also analyzed for the same
loading conditions. Again, all pipe stresses and support loads
were well within design allowables. Even though it is clear
that on this basis, there is no outstanding concern in this area,
for completeness the remaining ten lines in the wet well are also
being analyzed for these conditions. This final verification
analysis will be completed prior to fuel load.

Based on the detailed analytical evaluation described above, it
is concluded that the Shoreham SRV discharge piping is adequately
supported to sustain the effects of a low pressure liquid
discharge. Since all pipe supports are adequate and all pipe
stresses are within allowable levels, the loads on the valves
will not adversely affect operability of the Shoreham SRVs.

With regard to guestion 4, an amplified response, completely
responsive to the NRC question, is included as Attachment 2 to
this letter.

The information contained herein should be sufficient to allow
the staff to completely close this item on the Shoreham docket.

Should you have any questions, please contact this office.

Very truly yours,

pd

J. L. Smith

Manager, Special Projects
Shoreham Nuclear Power Station
RWG/law

Enclosures

cc: J. Higgins
All Parties






its design and specific plant configuration. Five events, namely
2, 5, 6, 10, and 13 are not applicable to the Shoreham plant for
the reasons listed below:

a. Event 2 will only result in steam conditions at the S/RV
inlet because the Shoreham plant has safety relief valves
located higher than the MSIVs,

b. Events 5 and 10 require initiation of the HPCS system. This
system is not present in the Shoreham design.

Ce. Event 6 requires initiation of the RCIC system with head
sprays. The Shoreham plant design does not include head
sprays.

d. Event 13 is not applicable for the Shoreham plant because
there are no procedures or specific design features that
lead to break isolation in the event of a large break
accident.

For these 8 remaining events, the Shoreham specific features,
such as trip logic, power supplies, instrument line
configuration, alarms and operator actions, have been compared to
the base case analysis presented in the BWR Owners Group
submittal of September 17, 1980. This comparison has
demonstrated that in each case, the base case analysis is
applicable to Shoreham because the base case analysis does not
include any plant features which are not already present in the
Shoreham design. For events, 1, 3, 4, 8, 9, 11, and 12, Table 1
demonstrates that the Shoreham specific features are in~luded in
the base case analyses presented in the BWR Owners Group
submittal of September 17, 1980. It is seen from Table 1, that
all plant features assumed in the event evaluation are also
existing features in the Shoreham plant. For example, the base
case analysis for Event 3, the reactor Level 8 failure/HPCI
overfill event, included a Level 8 trip scheme with 2 out of 2
logic, 2 variable instrument legs and 1 power supply inputting to
1 HPCI turbine trip mechanism with a turbine stop valve. All
features included in this base case analysis are similar to plant
features in the Shoreham design. Furthermore, the time available
for operator action, is expected to be longer in the Shoreham
plant than in the base case analysis for each case where operator
action is required.

Event 7, the alternate shutdown cooling mode of operation, is the
only expected event which will result in liguid or two-phase
fluid at the S/RV inlet. Consequently, this event was simulated
in the BWR S/RV test program. In Shoreham, this event involves
flow of subcooled water (approximately 20°F subcooled) at a
pressure of approximately 50 psig. The test conditions clearly
envelope these plant conditions.

As discussed above, the BWR Owners Group evaluated transients
including single accive failures that would maximize the dynamic
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LILCO, July 29, 1982

( . Attachment 1

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before the Atomic Safety and Licensing Board

In the Matter of

LONG ISLAND LIGHTING COMPANY Docket No. Z0-322 (OL)

(Shoreham Nuclear Power Station,
Unit 1)

Bt Nl N N N

RESPOUSE OF LONG ISLAND LIGHTING
COMPANY TO NRC REGULATORY STAFF QUEST.ONS
OF JULY 8, 1982 RELATIVE TO SRV TESTING

Long Island Lighting Company has received a letter, dated
July 8, 1982, from the NRC Requlatory Staglf involving six ques-
tions relating to the testing of Safety Relief Valves for the
Shoreham Station. The covering letter, as amplified by the oral
testimony of Regulatory Staff witnesses, indicated that the Staff
felt that it needed sore information in the area described in
the rix questions attached to the letter in order to complete
its review of SRV testing for Shoreham. The following submittal
contains LILCO's response to the six questions.

Respectfully Submitted

LONG ISLAND LIGHTING COMPANY

Donald P. Irwin

Hunton & Williams

Post Office Box 1535

707 East Main Street
Richmond, Virginia 223219

DATED: July 29, 1982

1 a L — -~
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The test program utilized a "rams head" discharge pipe
configuration. Shoreham utilizes a “tee" quencher
configuration at the end of the discharge line. Des-
cribe the discharge pipe configuration used at Shoreham
and compare the anticipated loads on valve internal.

in the Shoreham configuration to the measured loads

in the test program. Discuss the impact of any diff-
erances in loads on valve operability.

The safety/relief valve discharge piping configuration
at Shoreham utilizes a "tee" quencher at the discharge
pipe exit. The average length of the 11 SRV dis-

charge lines (SRVDL) is 137' and the submergence

length in the suppression pool is approximately 13'.

The SRV test program utilized a ramshead at the dis~
charge.pipe exit, a pipe length of 112' and a sub-
mergence length of approximately 13'., Loads on valve
internals during the test program are larger than loads
on valve internals in the Shoreham configuration for the
following reasons:

l. No dynamic mechanical load originating at the "tee"
quencher is transmitted to the valve in the Shorcham
configuration because there is at least one anchor
point between the valve and the tee guencher.

The first length of the segment of piping downstream
of the SRV in the test facility was twice that of
Shoreham piping, thereby resulting in a bounding
dynamic mechanical load on the valve in the test
program.

Dynamic hydraulic lo (backpressure) are experienced

by the valve internals in the Shoreham configuration.
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The backpressure loads may be either (i) transient
backpressures occurring during valve actuation, or
(ii) steady-statc‘backpressuros occurring during
steady~state flow following valve actuation.

(a) The key parameters affecting the transient back-
pressures are the fluid inertia in the submerged
SRVDL and the SRVDL air volume. Transient
backpressure increases with line submergence
and decreases with air volume. The transient
backpressure in the test program was maximized
by utilizing a submergence of 13', not less than

Shoreham, and a pipe length of 112' which is less

r-state backpressure in the test program
maximized by utilizing an orifice plate in
the SRVDL above the water level and before the
ramshead. The orifice was sized to produce a
backpressure greater than that calculated for

any c¢f the Shoreham SRVDL's.

The differences in the line configuration between the

Shorcham »lant and the test program as discusse? above

result in the loads on the valve internals for the test

facility which bound the actual Shoreham loads. An addi-
tional consideration in the selection of the ramshead

fcr the test facility was to allow more direct measure-




ment of the thrust load in the final pipe segrment.

Utilization of a "tee" quencher in the test program would
have required quencher supports that would “nneocessarily
obscure accurate measurement of the pipe thrust loads.
For the reasons stated above, differences Letween the
SRVDL configurations in Shoreham and the test facility
will not have any adverse effect on SRV operability

at Shoreham relative to the test facility.
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The test configwatioa utilized no spriang hangers as

pipe supports. Plant. specific configurations do use
epring hangers in conjunction with snubber and rigid
supports. Describe the safety relief valve pipe sup-
ports ugsed at Shorcham and compare the anticipated loads
on valve internals for':the Shoreham pipe supports to

the measured loads in the test program. Describe the
impact of any differences in lcads on valve operability.
The Shorehzm safecy-relief valve discharge lines (SRVDL's)
are supported by a combination of snubbers, rigid sup-
ports, and spring hangers. The locations of snubbers

and rigid supports at Shoreham are such that the loca-
tion of such supports in the BWR generic test facility

is prototypical, i.e., in each case (Shoreham and

the test facility) there are supports rear each change

of direction in the pipe routing. Additionally, each
SRVDL at Shoreham has only one cor two spring hang

S,

all of which are located in the drywell. The spring

hangers, snubbers, and rigid suppcrts were designed to

accommodate combinatione .oads resulting from pPiping
weight, thermal cor ~ ceismic and suppression
pool hydrodynamic ev2nts, e7d a high pressure steam

discharge transient.

The dynamic load effects on the piping and supports of
the test facility due to the water discharge event (the
alternate shutdown cooling mode) were found to be sig-

nificantly lower than corresponding loads resulting from

As stated in
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NEDE~24988-P, this finding is considered generic to all
BWR's since the test facility was designed to be proto-
typical of the features pertinent to this 1ssue.- Fur-
thermore, analysis of a typical Shorcham SRVDL con=-
figuration has confirmed the applicability of this

conclusion to Shoreham

During the water discharge transient there will be sig-
nificantly lower dynamic loads acting on the snubbers

and rigid supports than during the steam discharge
transient. This will more than offset the small increase
in the dead load on these supports due to the weight

of the water. Therefore, gn adequacy of the snub-

bers and rigid supports is assured as they are designed

for the larger steam discharge transient loads.

This question addresses the design adeguacy of the spring
hangers with respect to the increased dead load due to
the weight of the water during the liquid discharge
transient. As was discussed with respect to snubbers
and rigid supports, the dynamic loads resulting from
liquid discharge during the alternate shutdown cooling
mode of operation are significantly lower than those from
the high pressure steam discharge. It is believed

that sufficient margin exists in *..e Shoreham piping

system design to adequately >ffset the increas:d dead




L

T -

load on the spring hangers in an unpinned condition

due to a water filled condition. Nevertheless, stress
analyses are being performed to confirm‘ihis assumption
regarding the increased deadweight loads for all SRVDL
spring hangers. It should be noted that the effect of
dead load weight does not z2ffect the ability of SRVs

to open to establish the alternate shutdcwn cooling path

since the loads occur only after valve opening.



Report NEDE-24988-P did not identify any valve functional
deficiencies or anomalies encountered during the test
program. Describe the impact on valve safety function

of any valve functional deficiencies or anomalies en-
countered during the program.

No functional deficiencies or anomalies of the safety
relief or relief valves, not only for Target Rock two-
stage valves but also for all other types of valves
tested, were experienced during the testing by Wyle
Laboratories for compliance with the alternate shutdown
cooling mode requirement. All the valves subjected to
test runs, valid and invalid, opened and closed without
loss of pressure integrity or damage. Anomalies en-
countered during the test program were all due to
fallures of test faciliiy instrumentation, equipment,
data acquisition equipment, or deviation from the approved

test procedure.

specification for each valve required six
Under the test procedure, any anomaly
caused the test run to be judged invalid. 1In testing
for the Target Rock two-stage SRV, only one ancmaly

of any sort occurred: on water test run No. 302, the
" -

test system GNj regulator failed, resulting in a test

which did not comply with the procedural test require-
ments. The Wyle Laboratories test log sheet for the

Target Rock two-stage valve tests is attached.
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( 3 Bach Wyle test report for the respective valves identi-
fies each test run performed and documents whether or not
the test run is valid or invalid and states the reason
for considering the run invalid. No anoﬁaly encountered

during the required test program affzcts any valve

safety or operability function.

All valid test runs are identified in Table 2.2-1 of

NEDE-24288-P. The data presented in Table 4.2-1 for

each valve were obtained from the Table 2.2-1 test runs

and were based upon the selection criteria of:

(a) Presenting the maximum representative loading in-
formation obtained from the steam run data,

( (b) Presenting the maximum representative water loading
information obtained from the 15° F subcooled water
test data,

(c) Presenting the data on the only test run performed

for the 50° F subcooled water test condition.
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TEST REPORT NO. 17476-04

TABLE |

TEST LOG FOR SRV TR-1

Test Load Line Test
Medla Configuration Date Remarks

Steam | 3/17/81 Acceptable

Water ! 3/17/81 GN., Regulator falled.
Da%a not acceptable.

WVater 3/17/81 Acceptable
Steam 3/17/781 Acceptable
Vater 3/18/81 Acceptable
Steam 3/18/81 Acceptable
Water 3/18/8) Acceptable

Water 3/18/81 Speclal test at elevated
temperature and low pres=-

sure requested by G.E.

WYLE LACOAATURIES

Kuntsvilip Fecility
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The purpose of the test program was to determine valve
performance under conditions anticipated to be encountered
in the plants. Describe the events and anticipated con-
ditions at Shorcham for which the valves are reguired to
operate and compare these plant conditions to the condi=-
tions in the test program. Describe the plant features
assumed in the event evaluations used to scope the

test program and compare them to plant features at
Shoreham. For example, describe high level trips to
prevent water from entering the steam lines under high
pressure operating conditions as assumed in the test
event and compare them to trips used at Shoreham.

The purpose of the test program was to determine valve
performance, under conditions anticipated to be en-
countered in the plants, which could result in liquid

or two phase flow through the valves. The alternate
shutdown cooling mode is the only anticipated event
which is expected to result in liquid at the valve inlet.
Consequently, this was the event simulated in the SRV
test program. This conclusion and the test results
applicable to Shoreham are discussed below. The alter-

nate shutdown cooling mode has been described in

response to NRC guestion 5.

The SRV inlet fluid conditions tested in the BWR Owners'
Group SRV test program, as documented in NEDE-24{988-P,
are representative of the fluid conditions expected to
occur in the alternate shutdown cooling mode of opera-

tion at Shoreham. These fluid conditions at the SRV

inlet are 15° F to 50° F subcooled liquid at 20 psig to

250 psig.
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The BWR Owners' Group, in their enclosure to the
September 17, 1980 letter from D. B. Waters to R. H.
Vollmer, identified thirteen events which could result
in liquid or two phase SRV inlet flow. These events
were identified by evaluating the initiating events
described in Reg. Guide 1.70, Rev. 2, with and without
the additional conservatism of a single active component
failure or coperator error postulated with the event
sequence. Of these thirteen events, only eight are
applicable to the Shoreham plant because of its design
and specific plant configuration. For these eight events,
the Shoreham specific features, such as trip logic,
instrument line configuration, alarms

been compared to the base case

L -

analysis presented in the BWR Owners' Group September 17,

1980 submittal and subsequent discussions with the
Staff. This comparison has demonstrate

case, the base case analysis is applicab

in that the base case assumptions are applicable.

For example, the base case analysis for the reactor
level 8 failure/EPCI overfill event included a level 8
trip scheme with two out of two logic, two variable in-
strument legs and one power supply inputting to one H
turbine trip mechanism with one turbine stop valve.

scheme is the same as the Shoreham design.
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As discussed above, the Shoreham plant features are
represented in the base case analysis performed in the
BWR Owners' Group evaluation. This evaluation concluded
that the alternate shutdown cooling mode is the only
expected operating event involving liquid or two

phase flow and therefore raquires testing. The alter-
nate shutdown cooling mode fluid coéditions tested in
the BWR Owners' Group test program accurately bound

the Shoreham plant specific fluid conditions expected

for this event.
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The valves are likely to be extensively cycled in a con-
trolled depressurization mode in a plant specific appli-
cation. Was this mode simulated in the tesu program?
What is the effect of this valve cycling on valve per-
formance and probability of the valve to fail open or

to fail closed? ;

The BWR safety/relief valve (SRV) operability test
program was designed to simulate the alternate shutdown
cooling mode, which is the only expected liquid dis-
charge event for Shoreham. The sequence of events
leading to the alternate shutdown cooling mode is given

below.

Following 5ormal reactor shutdown, the reactor operator
depressurizes the reactor vessel by opening the

turbine bypass valves and removing heat through the
main coadenser. If the main condenser is unavailable,
the operator could depressurize the reactor vessel

Ly using the SRV's to discharge steam to the suppression
pool. 1If SRV operation is required, the operator
cycles the valves in order

to assure that the cooldown rate is maintained within
the technical specification limit of 10009 F per hour.
This would require on the order of 1-10 cycles of the
SRV. When the vessel is depressurized, the operator
initiates normal shutdown cooling by use of the RHR

system. If that system is unavailable because the

valve on the RHYR shutdown cooling suction line fails to open,

the operator initiates the alternate shutdcwn cooling mode.
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For alternate shutdown cooling, the operator opens one

SRV and initiates either an RHR or core spray pump utiliz-
ing the suppression pool as the suction source. The re-
actor vessel is filled such that water is allowed to

flow into the main steam lines and out of the SRV

and back to the suppression pool. Cooling of the sys-

tem is provided by use of an RHR heat exchanger. As a

result, an alternate cooling mode is maintained.

In order to assure continuous long term heat removal,
the SRV is kept open and no cycling of the valve is
performed. 1In order to control the reactor vessel

cooldown rate, the operator is instructed to throttle

the injection valve into the vessel. Consequently,

no cycling of the SRV is required for the alternate
shutdown cooli node, and no cycling of the SRV was
performed for the generic BWR SRV operability tes

program.

The ability of the Shoreham SRV to be extensively
cycled for st

during ste ischare Lficati testing of the
valve by the valve yendor. hi lification testing
for the Target Rock two-stage valve used in Shoreham
has been previously identified in the Shoreham response

to NRC cuestion 212.51. Based on the qualification
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testing of the SRV's, the cycling of the valves in a
controlled depressurization mode for steam discharge
conditions will not adversely affect valve performance
and the probability of the valve to fail open or closed

is extremely low.
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Describe how the values of valve C,'s in report
NEDE-24988-P will be used at Shoreham. Show that

the methodology used in the test program to determine
the valve C, will ba consistent with the application
at Shoreham,

The flow coefficient, C,, for the Target Rock 6 x 10
two-stage pllot operated safety relief valve (SRV)
utilized in Shoreham was determined in the generic
SRV test program (NEDE-24988-P). The average flow
coefficient calculated from the test results for the
Target Rock two-stage valve, model 7567F, is reported
5.2-1 of NEDE-24988-~P, This test value has
been used by LILCO to confirm thac the liquid discharge
-flow capacity of the Shoreham SRVs will be sufficient
to remove core decay heat when injecting into the
reactor pressure vessel (RPV) in the alternate shutdown
cooling mode. The Cy value determincd in the SRV test
demonstrates that the Shoreham SRVs are capzble of return-
ing the flow injected by the RHR or CS pump to the

suppression pool.

If£ the operator were to place the Shoreham plant in the
alterrate shutdown cooling mode, ha would assure thac
adequate core ccoling was being provided by monitoring

the following parameters: BRHR or CS flow rate, reactor

vessel pregsure and reactor vessel temperature.

The flow coefficier: for the Targat Rock two-stage valve

reported in NEDE-24{588-7 was determined from the SRV
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flow rate when the valve inlet was pressurized to
approximately 250 psig. The valve flow rate was measured
with the supply line flow venturi upstream of the steam
chest. The C, for the valve was calculated using the
nominal measured pressure differential between the

valve inlet (steam chest) and 3' downstream of the valve
and the corresponding measured flowrate. Furthermore,
the test conditions and test configutaticn were repre-
sentative of Shoreham plant conditions for the alternate
shutdown cooling mode, e.g. presgrre upstream of the
valve, fluid temperature, friction losses and liquid
flowrate. Therefore the reported Cy values are appropri-

ate for application to the Shoreham plant.



