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achment

The test program utilized a “rams head" discharge pipe
confiquratione Limerick utilizes a "tee"™ quencher configuration
at the end of the gischarqge linees Cescribe the discharqge pipe
cenfiguration used at Limerick and compare the anticipated loads
on valve internals in the Limerick configuraticn to the measured
loads 1n the test prcgrams Ji1scuss the impact of any differences
in loads on valve operabilitye.

The safetysrelief valve discharge piping configuration at

Limerick utilizes a "tee" quencher at the discharae pipe exite

The average lenqgth of the fourteen SEV discharge lines (SRVDL) is
132* of 12" giameter pipe ana the submergence length i1n the
suppression pool is approximately 18-¢€". The SRV test prcogram
uti1lized a ramshead at the discharge pipe exity a pipe length of
112%y a diameter of 10" and a subrmergence length of approximately
13 Loads on valve internals in the Limerick configuration are
within acceptable limits for the following reasonse

le No dynamic mechanical load originating at the "tee"
nuencher 1s transmitted to the valve in the Limerick
configuration because there is at 'east one anchor point
Detween the valve and the tee quenchere.

The length of the first seament of piping downstream of
the SKV in the test facility was selected to result in
the test program having @ bounding dynamic mechanical
load cn the valvee The Limerick SRVOL piping
configuration differs from the test facility in that the
first line segment coes not terminate in a 9092 elbow and
the pipe size increases in the first segments AN
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assessmrent of the Limerick confiquration has confirmed
that the mechanical loads imposed on the Limerick valves
by the low pressure water flow are enveloped by the hign
pressure steam loadse

Oynamic hydraulic loads (backpressure) are experienced
by the valve internals in the Limerick configuratione.
The backpressure loads may be either (i) transient
backpressures occurr ing during valve actuations or (ii)
steady-state bLackpressures occurring during steady-state
flow following valve actuatione.

(a) The key parameters affecting the transient
backpressures are the fluid pressure upstream of
the valvesy tne valve opening times the fluid
inertia 1n the submerqged SRVOL and the SRVOL aar
volume. Transient backpressures increase with
Figher upstream pressurey shorter val e opening
timesy greater line submergences and smaller SRVOL
air volume. The transient backpressure in the test
projram was maximized by utilizing a submergence of
i3' and a pipe lenqth of 112'. The Limerick
confiquration differs from the test facility with
offsetting parameters of greater submergence and
larger SRVOL air volumes An evaluation of these
differences has confirmed that the test facility
and the Limerick configuration have comparable
backpressuress The maximuw transient backpressure
cccurs with hijh pressure stean flow conditionse
The transient vackpressure for the alternate
shutdown cooling wode of operation is always much
less than the design for steam flows conditions
because of tne lower upstream pressure and the
lenger valve opening times

(b) The steady-state Hackpressure in the test prcgram
was maximized by utilizing an orifice plate in the
SRYOL above the water level and before the
ramsh~ads The orifice was sized to produce a
backpressure greater than that calculated for any
of the Limerick SRVOL'se

An additicnal consideration in the selection of the ramshead
for the test facility was to allow more direct measurement of the
thrust load in the final pipe segment. Utilization of a "tee"

quencher

In the test program would have required quencher

supports that would unnecessarily obscure accurate measurement of
the pipe thrust loadse

-



Tne differences 1n the line cenfiquration between the
Limerick plant and the test proaram as discussed above result in
P loads on the Limerick valve internals which are within acceptaple
limitse
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NRL QUESTION 2

———————— —— . .

The test configuration utilized no spring hangers as pipe
supportse Plant specific configurations do use spring hangers in
cenjunction with snubber 3and rigid supportse Describe the safety
relief valve pipe supports used at Limerick and compare the
anticipated logds on valve internals for the Limerick pipe
supports to the measured loads in the test programe. Describe the
tmpact of any differences 1n loads on valve operabilitye

RESPUNSE TO_QUESTION 2

- ———— o —— o — ————————

The Limerick safety-relief valve discharge lines (SRvDL's)
are supported by 3 combination of snubberss rigid supportsy and
spring hangerse These supports were designed to accommodate
combinations of loads resulting from pipings dead weighty thermal
conditionsy sei1smic and suppression pool hydrodynamic events, and
a hiyh pressure steam discharge transiente Each SRVDL at
Limerick nas 2-5 sprang hangerse all of which are located in the
drywell.

The dynamic load effects on the piping and supports of the
test facility due to the water discharge events (the alternate
shutdowr _unling mode) were founa to be significantly lower than
corresconding loads resulting from the high pressure steam
dischasrge eventse As stated in NEOC-24983-P, this finding is
considered generic to all BWR's since the test facility was
designed to pe prototypical of the features pertinent to this
1ssues Furthermores assessment of a typical Limerick SRVOL
cenfiguration has confirmed the applicability of the generic
statement to Limericke.

Jurinj the water discharge transient there will be
significantly lecwer dynamic loads acting on the snubbers and
rigid supports than during the steam discharge transiente This
will more than offset the small increase in the dead load on
these supports due to the weiqght of the water during the
alternate shutdown cooling mode of operatione Thereforey design
adequacy of the snubbers and rigid supports is assured as they
are designed for the larger steam discharqge transient loadse

-~
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This question addresses the design ajequacy of the spring
hangers with respect to the 1ncreased vead load due to the wejight
of the water Juring the liguid dischar e transient. As was
discussed with respect to snubbers and ri131d supportsy the
dynamic loads resultainy from liquid discharge during the
alternste shutdomn cooling mode of operation are significantly
lower than those from the high pressure steam discharnes The
spring hangers have been reviewed for the deflections resulting
from the steam discharge dynamic event and found to be
acceptables In additionsy the spring hangers have been evaluated
for the increased dead load due to a water filled conditione
Both the spring hangers and piping stresses were acceptables
Furthermores the effect of the water dead weight load does not
affect the apbility of SRVs to open to establish the alternate
shutdown cooling path since the loads occur in the SRVOL only
after valve opeminge.




NPC _QUESTION_ 3

The purpose of the test program was to determine valve
performance uncger conditions anticipated to be encountered in the
plantse Describe the events and anticipated conditions at
Limerick for which the valves are required to operate and compare
these plant conditions to the conditions in the test proyrams
Describe the plant features assumed in the event evaluations used
to scope the test program and compare them to plant features at
Limericke For exampley describe high level trips to prevent
water from entering the stean lines under high pressure operating
conditions as assumed 1n the test event and compare them to trips
used at Limericke

RESPONSE _TO _NRPC QUESTION 3

——————————— . o ————————

The purpose of the S/RY test preogram was to demonstrate that
the Safety Pelief vilve (S/PV) will open and reclose under 3al)
expected flos conditionse The expected valve operating
cenditions were determinod through the use of agnalyses of
accidents and anticipated operational occurrences referenced in
Regul atory Guiue 1470y Revision 2« Sinale failures were applied
to these analyses so that the dynamic forces on the safety and
relief valves would Le maximiZzede Test pressures were the
highest predicted vy conventional safety analysis procedurese.
The BGWR Uwners Groups I1n their enclosure to the September 17,
1960 letter from De. Be Waters to Re He Vollmer,y 1dentified 13
events which mey result in liquid or two-phase S/RV inlet flow
that would maximize the dynamic forces on the safety and relief
valve. These events were 1dentified by evaluating the initial
events described in Regulatory Guiage 1l.70y Revision 2 with and
without the additiona' conservatism of 3 single active component
failure or operator error postulated in the event seguence. It
was concluded fr.m this evaluation that the alternate shutdown
cooling mode is the only expected event which will result in
ligquid at the valve inlets Consequentlys this was the event
simulated 1n the S/RV test programe This conclusion and the test
results applicable to Limerick are discussed belowe



The BWR Owners Group identified 12 events by evaluating the
inttiating events described in Requlatury Guide 1«72y Revision 2,
] with the adgditional conservatism of a single active component
failure or operator error postulated in the events sequences
These events and the plant-specific features that mitigate these
eventsy are summarized in Table le Of these 13 eventsy only nine
are applicable to the Limerick plant because of its design and
specific plant configurations Four eventsy namely Sy 69 10 and
13 are not applicable to the Limerick plant for the reasons
listed below:

(a) Events 5 and 10 are not applicable because Limerick does
not have a High Pressure Core Spray systeme

(b) Event 6 is not applicable becoause Limerick does not have
RCIC head sprayse

(c) ¢cEvent 13 is not applicable because large breaks will not
be 1solated at Limericke

For the nine remaining eventsy the Limerick specific

featuresy such as trip logice power suppliess instrument line

confiqurationy alarms and operator actionss have been compared to

) the base case analysis presented in the BWR Owners Group
submittal of September 174 19%0s The comparison has demonstrated
that in e€ach cases the base case analysis 1s applicaple to

) Limerick becduse the base case analysis does not include any
plant features which are not already present in the Limerick
designe For these eventsy Table 1 demonstrates that the Limerick

) specific features are i1ncluded in the vase case analysis
presented i1n the 8aR Owners Group subm ttal of September 17,
1980 It 15 seen from Table 1y that all plant features assumed

' in the event evaluation are also existing features i1n the
Limerick plante All features included in this base case analysis
are similar to plant features 1n the Limerick designe

) Furthermores the time available for operator action i1s expected
tc be lon 7 in the Limerick plant than in the base case analysis
for each case where operator action 1s required due to the

) conservative nature of the base case analysise

Event 7+ the alternate shutdown cooling mode of operationy is
) the only expected event which will result in liquid or two-phase
fluid at the S/RV 1nlete Consequentlyy this event was simulated
in the 2WR S/Ry test programe In Limericky this event involves
) flow of suocooled water (approximately 31 °F subcooled) at a
pressure of approximately 156 psige The S/Rv inlet fluid
conditions tested in the 24R Owners Group 'S/RV test pragrame as
) documented in NEDE-24998-P, are 15° to 50° subcooled liquid at 20
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PS1g tc £50 psiqge These fluid conditions envelope the conditions
expected to occur at Limerack in the alternate shutdown cooling
mode of operatione

As discussed abovey the BWR Owners Group evaluated transients
including sinjle active faillures that would maximize the dynamic
forces on the safety relief valvese As a3 result of this
evaluations the alternate shutdown cool ing mode 1s the only
expected event involving liquid or two-phase flowe Consequently
this event was tested in the BWR S/RV test programe The fluid
conditions and flow conditions tested in the BWR Owners Group
test program conservatively envelope the Limerick plant-specific
fluid conditions expectea for the alternate shutdown cooling mode
of operatione




—— - ———— o ———

Descr ibe how the values of valve Cv's in report NEDE-24988-P
will be used at Limericke Show that the methodology used in the
test proyram to Jetermine the valve Cv will be consistent with
the application at Limericke

RESPONSE _TO _NRC_QUESTION %

The ilow coefficienty Cve for the Target Rock 2-Stage safety
relief valve (5RV) utilized in Limerick was determined in the
generic 3RV test program (NEDE-24988-P)e. The average flow
coefficient calculated from the test results for the Target Rock
valve is reported in Table 5.2-1 of NEUE-24988-P. This test
value has been us2d by Philadelphia Electric Company to confirm
that the liquidg discharge flow capacity of the Limerick 5%V's
will De sufficient to remove core decay heat when injecting into
the reactor pressure vessel (RPV) ain the alternate shutdown
cooling modce The Cv value deterrined in the 58V test
demonstrates that the Limerick SEV®'s are capable of returning
sufficient flow to the suppression pool to accomodate injection
by the RHR or (S5 pumge

If it were necessary for the operator to place the Limerick
plant 1n the alternate shutdown cooling modes he would assure
that adequate core cooling was being provided by monitoring the
following parameters: RHR or (S Flow rate, reactor vessel
pressure Ind reactor vessel temperatures

The flow coefficient for the Target Rock valve reported in
NEDE-24982-P was determined from the SRV flow rate when the valve
inlet was pressurized to approximately 250 psige The valve flow
rate was measured with the supply line flow venturi upstream of
the steam cheste The Cv for the valve was calculated using the
nominal measured prossure differential between the valve inlet
(steam chest) and 3*' downstream of the valve and the
cerresponding measured flosrates Furthermores the test
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conditions and test configuration were representative of Limerick
plant conditions for the alternate shutdown cooling modesy €eye
pressure upstream of the valvey fluic temperature, friction
losses and Vi1quid flowrates Thereforey the reported Cv values
are appropriate tor application to the Limerick plante.
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