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”
. Questions relating to the selection of transients and valve inlet

—

conditions:

1. Single Failures

The submittal (Reference-1) did not include a discussion on the
consideration of single failures after the initial events that challenge
the PORVs and/or safety valves. NUREG 0737 requires selection of single

_failures that produce maximum loads on the PORVs and safety valves.

Provide a discussion describing how the single failure considerations are
met.

2. Cold Overpressure Tr%nsients )

In the discussion of the PORV inlet condition for cold overpressure
transients, the submittal only identified the temperature and pressure as
approximately 100 to 350°F, and 400 to 2,335 psig. However, the PORV is
expected to operate over a wide range of temperature and pressure
conditions during steam and water discharge for cold overpressure events.
To assure that the PORVs operate under all cold overpressure transients,

_discuss the range of fluid conditions expected for the various types of

dischargg_(inc1ud1ng the nitrogen bubble case) and identify the EPRI tests
that deﬁonstrate operability over the entire range of conditions. Confirm
that the high pressure steam tests demonstrate valve operability for the
low pressure steam case.

3. Loop Seal Temperature

Plots of the predicted loop 'seal temperature distribution upstream of
the safety valve and PORV are presented in the discharge piping analysis
report prepared by Ebasco (Attachment to Reference 1). Since the-analysis
of the inlet piping was performed by a different contractor and wa; not
provided in the submittal, it 1is not known whether the temperature
distribution used by Ebasco in the discharge piping analysis was also used
to analyze the inlet piping as well. Confirm that the loop seal
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temperatures presented in the discharge pising analysis report are
representative of the temperature distributions in the safety valve and
PORV loop seals and that the same temperature distribution was used in both
the inlet and discharge piping analysis. State whether the above -
temperature data were verified by field measurements at the Shearon Harris -
plant and provide a comparison of the field measurements with the predicted
values.

4, Safety Valve Ring Setting

The submittal did not identify the ring settings for the safety
valves. Give the ring setting values for the three safety valves. If the
ring settings are given in terms of the field positions (i.e., referenced
to the locked position) in your response, indicate which ring setting used
in the EPRI tests is applicable to the in-plant ring settings and explain
why. .

Questions related to valve operability

5. Valve Chattering

In$qne of the EPRI steam tests on the Crosby 6M6 safety valve (Test
No. 1419), the valve chattered on closing. The test was terminated after
the valve was manually opened to stop the chatter. Compare the ring
setting and loop seal temperature of the test valve with that of the
Shearon Harris safety valves and determine whether Test 1419 is applicable
to the evaluation of the operability of the in-plant valves. If this test
is applicable, explain why the same closing problem experienced by the test
valve will not happen to the Shearon Harris valves. Otherwise, state what
measures will be taken to ensure positive valve closure and prevent disk
damage, if similar chattering should occur to the in-plant safety” valves.

6. Increased Blowdown

The submittal presented a summary of the EPRI test data on the
Crosby 6M6 safety valve which indicated that the blowdown values for steam
conditions ranged from 5.1 to 9.4%. These blowdowns (with the exception of
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the 5.1% value for one test) exceeded the 5% value given in the valve
specifications by a wide margin. The higher blowdowns could cause a rise
in pressurizer water level such that water may reach the safety valve inlet
line and result in a steam-water flow situation. Also the pressure might
be decreased to such an extent that adequate cooling might not be achieved
for decay heat removal. Discuss these consequences of the high blowdowns,
if similar high blowdowns are expected for the Shearon Harris safety
valves. Provide analysis results to demonstrate that the increased
blowdown is not expected to have an adverse effect on plant safety, or
submit a copy of the Westinghouse report which presents their study, on
behalf of the Westinghouse Owners' Group, on the consequences of the
increased blowdown in Westinghouse designed PWRs, if the analysis and
conclusion contained in that report are considered applicable to the
Shearon Harris plant.

7.” Bending Moments at Valve Flanges

Thermal expansion of the pressurizer.and inlet piping to the valves
will induce loading on the inlet flanges of the:-safety valves and PORVs at
the time when the valves are required to 1lift. AddftionaI loads due to
_fluid forces will be imposed when, valve discharge begins. Evaluate the
effectsughat these loadings may have on valve operability. Give the
maximum bending moment values predicted for the discharge flanges of the
safety valves and PORVs resulting from the combined effects of earthquake,
thermal expansion and pipe discharge forces. Make a comparison of the
predicted in-plant safety valve and PORV bending moments to the bending
moments sustained by the test valves to demonstrate that the operability of
the valves is not affected.

8. Electric Control Circuitry

The submittal did not provide an evaluation of the electric control
circuits associated with the PORVs. NUREG-0737, Item II.D.1 requires the
qualification of the control circuits of the plant specific PORVs for
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design-basis transients and accidents. However, such qualification does

not have to be submitted for this review, if it has already been included -
in the submittal to fulfill the requirements of 10 CFR 50.49. Verify
whether the in-plant PORV control circuits have been included in the

10 CFR 50.49 review or provide the necessary evaluation to demonsé}ate that
the requirement of NUREG-0737, Item II.D.1 concerning control circuitry has
been met, if the PORV circuitry was not reviewed under 10 CFR 50.49.

Questions related to thermal hydraulic analysis.
9. "Class 1 Piping Thermal Hydraulic Analysis

The submittal transmitted a copy of the stress report entitled
“Analysis of Pressurizer Power Operated Relief Valve and Safety Valve
Discharge Piping" which presented the thermal hydraulic and §tress analysis
of the portion of the piping downstream of the PORVs and safety valves.

The Class 1 piping up stream of the PORVs and safety valves was not
addressed. Provide an evaluation of the thermohydraulic analysis of the
Class 1 portion of the PORV *and safety valve piping including but not
1imited to the following items.

a.. Provide detailed information on the program used so that the
methodology for generating fluid discharge forces can be
evaluated. Identify parameters such as timestep, valve flow
area,- pressure ramp rate, choked flow junction, and node spacing
and discuss the rationale for their selection. Provide detailed
information on how the program or methodology was verified for
-this application.

b. Identify the program or methodology for calculating the fluid
forces for the structural analysis.. Discuss the accuraty of the
results and the procedures used to qualify the program or
methodology. Provide a comparison of the calculated results
using this program'for an EPRI test condition with the EPRI test
results for the same test. | '
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c. Identify the initial conditions for the safety and relief valve
thermal-hydraulic analyses. Describe the method used for
treating valve resistance in the analyses and report flow rates
corresponding to the resistances used. Because the ASME Code
requires derating of the safety valves to 90% of actual flow '
capacity, the safety valve analysfis should be based on a flow
rating equal to 111% of the flow rate stamped on the valve,
unless another flow rate can be justified. Provide further
information explaining how derating of the safety valves was
handled and describing methods used to establish flow rates for
the safety valves and PORVs in the thermal hydraulic analyses.

10. Discharge Piping Thermal Hydraulic Analysis (Downstream of the PORV
and safety valves) ’

The following questions are based on the review of the report,
"Analysis of Pressurizer Power Operated Relief Valve and Safety Valve
Discharge Piping" which was presented by the licensee as a part of the
submittal. o

a. The submittal indicated-that thermal hydraulic analyses were
performed for simultaneous actuations of the two PORVs in one
analysis and the simultaneous actuation of three safety valves in
another. It did not, however, verify that these analyses were
performed using fluid conditions that produce maximum loading on
the safety valve/PORV piping system. Provide evidence that the
analyses were performed for transient conditions that produce
maximum, expected loading on the piping system. Identify the
fluid conditions assumed 1nc1udjng pressure, temperature,
pressurization rate, and fluid range type (steam, water, etc.).

'b. The submittal states that the thermal hydraulic ana1ysistﬁas
performed using RELAP5/MOD1 and that forcing functions were
calculated from RELAP5 output with the Code CALPLOTFIII. Provide
verification that the latter code has produced accurate force
histories for similar problems.
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‘Identify input parameters used in the thermal hydraulic analysis

such as timestep, valve flow area, pressure ramp rate, Thoked
flow junction and node spacing and discuss the rationale for
their selection.

Provide information explaining how the safety valve derating was

handled in the analysis (refer to Question %;1 Item &).
éC

Questions related to structural analysis.
Class 1 Piping Stresses Analysis

9
As stated in Question J2 above, the submittal did not present the

stress evaluation of the Class 1 (inlet) portion of the PORV and safety
valve piping and supports. Provide a description of the Class 1 piping
analysis and stress evaluation including but not 1imited to the following

items.

A description of the:method and procedure used to ﬁerform the
stress analysis. Identify the computer programs:used and provide
verification to demonstrate that the prog;am produces accurate
resuits for this type of analysis.

A description of methods used.to model supports, the pressurizer
and relief-tank connections, and the safety valve bonnet
assemblies and PORy actuator.

An identification of the load combinations performed in the
analys{s together with the allowable stress limits.

Differentiate between load combinations used in the piping
upstream and downstream of the valve. Identify the mathematical
methods used to perform the load combinations, and the governing
codes and standards used to determine'piping and support adequacy.
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d. An evaluation of the results of the structural analysisL_
including identification of overstressed locations and a
description of modifications if any.

e. A sketch of the structural model showing lumped mass locations,
pipe sizes; and application points of fluid forces.

f. A copy of the structural analysis report.

12. Discharge Piping Stress Analysis (Downstream of the PORVs and safety
valves)

The following questions are based on the review of the report,
"Apa]ysis of Pressurizer Power Operated Relief Valve and Safety Valve-
Discharge Piping" which was presented by the licensee as a part of the
submittal.

a. The submittal stateg_thaq the structural analysis was performed
using the computer‘céde PIPESTRESS. Provide a description of the
methodology used by the program to calculate piping stresses and
support loads, verify that the program has produced accurate

-.results on similar fluid transient problems.

b. Provide a copy of the "User's Manual for Pipe Stress Analysis,
PIPESTRESS, Program 2010, referenced in the stress report.

c. Identify the input parameters used in the stress analysis such as
the time step used in the solution, the damping value, the
cut-off frequency, and the lumped mass spacing in the structural
model.

d. ldentify the governing code used in the piping analysis, give the‘
name, version, and addendum date of the code.
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e. The stress report showed the support loads of the discharge
piping but did not present an evaluation of support stresses.
Identjfy the governing code used in support stress analysis and
the load combination equations used for the combined stresses and
the associated allowable stress limits. Provide a comparison of
the maximum stresses in the piping supports and restraints with
the allowable stregses. Identify overstressed areas and a
description of modifications if any.

Reference 1: Letter from S. Zimmerman to H. Denton dated June 28, 1984.



