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Southern Callfornia Edison Company

P O BOx BOO
2244 WALNUT GROVE AVENUE

ROSEMEAD. CALI’FORNIA 91770
M O MEDFORD . TELEPHOME
MANAGER NUCLEAR LICENSING 1818 302-1749

October 1, 1985

Director, Office of Nuclear Reactor Regulation

Attention: Mr. J. A. Iwolinski, Chief
Operating Reactors Branch No. $
Division of Licensing

U. S. Nuclear Regulatory Commission

Washington, 0.C. 20555

Gentlemen:

) é “
Subject: Docket No. 50-206 /4Q%ﬂ2/
NUREG-0737 Item I1.D.1-Performance Testing of /K:Zéki ,

Relief and Safety Valves
san Onofre Nuclear Generating Station
Unit 1

References: 1. Letter, D. M. Crutchfield, NRC, to K. Baskin, SCt
NUR[%-0737 Item I1.D.1-Performance Testing of
Relief and Safety Valves, December 19, 1983

2. Letter, R. W. Krieger, SCE to D. M. Crutchfield, NRC,
NUREG-0737, Item I1.D0.1-Performance Testing of
Relief and Safety Valves, February 22, 1984

Reference 1 indicated that you had reviewed our December 2, 1982 and
July 13, 1983 submittals and requested that we provide additional information
regarding the performance testing of relief and safety valves. We responded
in Reference 2 by stating that we would require additional time to prepare our
responses and that a schedule would be provided after return to service from
the seismic backfit outage. Accordingly, the additional information requested
by Reference 1 is provided as an Enclosure to this letter. The information
provided in the Enclosure should resolve the subject TMI Action Plan item for
San Onofre Unit 1.

If you have any questions, please let me know.
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Enclosure

RESPONSES TO NRC QUESTIONS ON
PRESSURIZER RELIEF AND SAFETY VALVE TESTING
SAN ONOFRE NUCLEAR GENERATING STATION
UNIT 1
The information provided below responds to the Request for Additional
Information, TMI Action NUREG-0737 (I1.0.1), Rellef and Safety Valve Testing

for San Onofre Unit 1, November 1983.

NRC Question No. 1

The submittal treats a steam flow discharge through the safety valves
corresponding to a Locked Rotor event as the 1imiting overpressure transient.
It does not discuss, though, whether single failures after the inttiating
event were considered that could lead to water flow through the valves.
Provide such a discussion on single fallures to show how the NUREG-0737
requirement that single failures be chosen so as to maximize dynamic loads on

the safety/relief valves has been met.

SCE Response

The 1imiting overpressure transient that incurs safety valve actuation s the
Loss of External Load event (Final Engineering Report and Safety Analysis
(FERSA) 10.6). The Loss of External Load analysis assumes an initial core
power of 103 percent of rated with no direct reactor trip on turbine trip.
The pressurizer spray, power-operated relief valves and steam release to the
atmosphere and condenser are assumed inoperable. The combined effect from
these assumptions produces the greatest (fastest) reactor coolant system

pressurization rate.

Since the peak pressure is observed within a few seconds of the transient

fnttiation, single fadlures within the engineered safegquards systems would
have 1i1ttle or no effect on the pressurization rate or observed peak pressure.




NRC Question No. 2

Overpressure transients cause the pressurizer sprays to activate which adds
moisture to the steam volume. When the safety or relief valves open they
would thus pass a steam-water mixture. Explain whether this effect was
considered in selecting the transient that produces maximum loading on the

system.

SCE Response

The operation of pressurizer spray will not increase the valve and discharge
piping loads because the peak load occurs prior to the time when any wet steam
due to entratned spray can reach the safety valve.

As mentioned in the response to Question 9, the maximum discharge piping loads
occur upon valve opening. This means that the peak force in a given piping
segment occurs when the initial pressure surge due to valve opening reaches
that segment. The inlet piping for the safety valve and the pressurizer
volume above the spray header will initially contain saturated steam. In
order for any postulated wet steam to reach the discharge piping, the initial
quantity of saturated steam must pass through the safety valve. Ffor San
Onofre Unit 1 this would take at least 0.0165 seconds after the valve
initilally opens. By the time the postulated wet steam reaches the valve, the
valve 1s fully open and the initial pressure surge has already occurred. This
is further substantiated by EPRI safety valve test data for steam to-water
transition tests. In these tests the safety valve actuated on saturated
steam, followed by a transition of saturated water after the valve opened.

The peak loads occurred when the valve initlally opened prior to the
transition to water. Therefore, the operation of pressurizer spray will not
result in discharge piping loads in excess of those values previously

calculated.




As stated in the response to Question 7, the bending moments predicted to act
on the safety valve discharge flange in the San Onofre piping analysis are
significantly less than those measured during the test program. Therefore,

the operabiiity of the safety valves 1s not impaired by the calculated piping
loads.
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NRC Question No. 3

Results from the EPRI steam tests on the Crosby 3Ké safety valves 1indicate
that blowdowns may exceed the 4% value from the valve specification, depending
on the ring settings used (see related Question 6). [If expected plant
blowdowns do exceed 4%, these 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. Additionally, the pressure might
be sufficientiy decreased that adequate cooling might not be achieved for
decay heat removal. Oiscuss these consequences of higher blowdowns If
increased blowdowns are expected.

SCE Response

The impact on plant safety of pressurizer reilef valve blowdowns in excess of
A% for San Onofre uUnit 1 has been evaluated. The results of this evaluation

show no adverse effects on plant safety.

Rellef valve blowdowns in excess of that assumed in the San Onofre Nuc lear
Generating Station Unit 1 (SONGS 1) Final Engineering Report and Safety
Analysis (FERSA) will have the following effects on the events in which relief

valve actuation occurs:

a) Increased pressurizer water level during and following the valve

blowdown;
b) Lower pressurizer pressure during and following valve blowdown;

C) Increased inventory loss through the rellef valve.

The impact of the increased reliet valve blowdowns with respect to the above
effects was evaluated for the single SONGS 1 FERSA event in which reltef valve

actuatton occurs (1.2., Loss of Load).
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For the Loss of Load event, results from sensitivity analyses performed for 4
loop plants were used for the evaluation. [t 1s felt that similar results
would be found for 3 loop plants. 1nese analyses investigated the effects of
different blowdown rates on the Loss of Load event. The results showed only
marginal increases in pressurizer water volume and the maximum pressurizer
water levels were well below the level at which 11quid relief would occur.
Peak RCS pressures were shown to be unaffected by the increased blowdowns.

The increased blowdowns did result in lower pressurizer pressure and increased
RCS inventory loss; however, these had no adverse impact on the event and
adequate decay heat removal was maintained.



NRC Question No. 4

In discussion on valve inlet fluid conditions for low temperature
overpressurization transtents, the submittal identifies expected fluid
conditions for a water discharge transient. According to the Westinghouse
report on valve inlet fluid conditions, however, the flutd condittons for cold
overpressurization events vary between steam and water. To assure that the
rellef valves operate under all of these events, discuss the range of fluid
conditions expected for the varying types of fluid discharge and identify the
test data that demonstrate operability over the range of conditions. Verify
that the fluid conditions were properly enveloped during the tests. Confirm
that the high pressure steam tests demonstrate valve operability for the low
pressure steam case for both opening and closing of the rellef valve.

SCE Response

The maximum temperature and pressure conditions that can be achleved at the
PORV inlet coincidently occur for steam bubble operation. Since pressure is
normally maintained below the PORV setpoint, the maximum steam and saturated
11quid pressure maintained in the pressurizer during startup and shutdown
operations in anticipation of the cold overpressurization (COP) event would
occur at the PORV setpoint. This pressure (P') and corresponding temperature

(T') would be as follows:

Plant P! s\ T' (degq f)
San Onofre Unit 1 500 470

Using these conditions, the potentilal worst case scenarlos for PORV discharge

during a COP event would be:

1. Discharge of saturated steam at P < P' and T < T' (steam In upper

phase of pressurizer)

ro

Discharge of saturated water at P < P' and T < 1 (saturated water

in pressurizer)




3. Discharge of subcooled water at P < P' and 1 < T' (mixing of colder
RCS water with saturated pressurizer water)

4, Scenario 1 followed by Scenario 2

5. Scenario 2 followed by Scenario 3
6. Scenario 1 followed by Scenario 2 followed by Scenario 3.

EPRI test conditions for PORV's were chosen based on expected fluid
conditions. Tests were limited but designed to confirm operability over a
full range of expected inlet conditions. Steam, steam to water and water flow
tests were conducted. Results of these tests can be found in EPRI report EPRI
NP-2670-LD, Volume 9, Table IX-3. Although steam tests were conducted only at
high pressures, it 1s expected that satisfactory performance would also result
at the less severe lower pressures. This can be confirmed by the high
pressure versus low pressure water tests where successful valve operation was

observed.
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NRC Question No. 5

The Westinghouse valve inlet fluild conditions report stated that liquid
discharge through both the safety and relilef valves is predicted for an FSAR
feedline break event. The Westinghouse report gave expected peak pressures
and pressurization rates for some plants having an FSAR feedline break
analysis. San Onofre 1 was not included in this 1ist of plants having such an
FSAR analysis. Nor dJoes the submittal address the feedline break event.
NUREG-0737, however, requires analysis of accidents and occurrences referenced
in Requlatory Guide 1.70, Revision 2, and one of the accidents so required 1is
the feedline break. Provide fluld pressure and pressurization rate, fluid
temperature, valve flow rate, and the time duration for the feedline break
event. Provide assurance that the valves passed water for a sufficient
duration during the tests to cover this event and furnish an analysis which
demonstrates safety of the safety/relief valve system for the feedline break

event.

SCE Response

In response to post-TMI requirements, a feedline break analysis was perfarmed
and submitted to the NRC under the subject of Automatic Initiation of
Auxiliary Feedwater Systems by letters dated March 6, 1981 and November 18,
1981. This analysis was reviewed and approved by the NRC as part of TM[ [tem
No. 11.€.1.1 and documented in NRC Amendment No. 65 dated October 2, 1982.

The feedline break analysis was also reviewed and approved by the NRC as part
of SEP Topic XV-6, Feedwater System Pipe Breaks Inside and Outside Contalnment
(PWR), letter dated March 3, 1982 and XV-5, Loss of Normal feedwater flow,
letter dated March 14, 1983.

The 1imiting feedline break analysis for San Onofre Unit 1 assumes auxiliary
feedwater flowrate of 250 gpm and operator action time of 15 minutes after
reactor trip. The appropriate plots of pressure, temperature and flowrates

are attached. The defined “"acceptable results" considered no bulk botling 1in
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the primary system prior to the time of loop temperature turnaround, 1.e., the
{ime when the heat removal rate equals the heat input on the primary side.
Note that the peak pressurizer water volume is approximately 1299 cubic feet
and the pressurizer capacity 1s 1300 cubic feet. Based upon these results,
the 1imiting feedline break transient does not result in a solid pressurizer;
thus, water relief 1s not predicted.
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NRC Question No. 6 i
In the EPRI steam tests on a Crosby 3K6 Safety Valve, which was a test with a

valve mounted on a short inlet pipe confiquration, the valve opened and closed

with 10-11% blowdown at the valve vendor's recommended ring settings. The

rings were adjusted and blowdown was decreased to 4-5%, which meets the valve

specification value of 4%. The submittal does not provide evidence, though,

as to what the expected blowdown at the plant will be. It only states that

"as Installed" ring adjustments are expected to produce stable valve operation

with 4-5% blowdown. Identifv the "as installed® ring settings and determine

the expected backpressure, since this too affects the blowdown. Present a

calculation for an expected blowdown value based on the plant ring settings

and backpressure. [If the blowdown falls outside the 4.5% range, evaluate

valve performance for the expected blowdown value.

SCE Response

The following represents the current San Onofre Unit | Safety Valve ring
settings as developed by Crosby during Production Testing:

Nozzle Ring Adjusting Ring
-6 118

Note: The above ring settings are used on each safety valve and are
measured from the highest locked position.

Valve ring settings developed by the Crosby Production test methods should
have pertormance characteristics similar to those test valves, that were

operated at “as-shipped" ring settings. This Ys true even though the ring
setting numbers may differ between valves. This difference ‘s due to part

tolerance stack up within the individual valve and different ring movement

per-notch for each valve size.
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[t 15 belleved that insufficient information 1s avallable to extrapolate ring
settings for the purpose of predicting blowdowns, =speclally for valves not
tested. Therefore, 1t 1s not appropriate to predict valve performance based
upon ring setting values.




NRC Question No. 7

Therma) expansion of the pressurizer and inlet piping to the valve would be
expected to induce loading on the inlet flange at the time the valve 1is
required to 11ft, Evaluate the effect that this loading may have on valve
operability.

SCE Response

Maximum expected bending moment induced in the Safety Valve Flanges for the
San Onofre Unit 1 Safety Valves has been calculated to be 44,994 inch-pounds

due to deadweight and thermal effects. Since this value is much less than the
161,500 in-1b moment for the 3K6 test valve and the 298,750 in 1b moment for

the 6M6 test valve, the above loadings will not have a detrimenta) effect on
valve operability.



NRC Question No. 8

Since the Crosby 3K26 valve was not specifically tected in the EPRI program,
results from tests on the Crosby 3K6 and 6N8 valves were used for comparison.
Flow rate data were only obtained from tests on the Crosby 3K6. Provide
further information on how the data for the Crosby 3Ké valve was extrapolated
to verify that the plant safety valve wil) pass its rated flow, particularly
with the ring settings as adjusted at the plant.

SCE Response

As noted in Table 4.4 of EPRI Report NP-2770-LD, Volume 6, the Crosby 6M6 test
valve achleved rated flow for each of the tests reported at 3 percent
accumulation regardless of the ring setting used in the test. A review of
EPRI Tables 4-3 and 4-4 in Volume S of EPRI Report NP-2770-L0 reveals that for
steam tests of the 3K6 valve where blowdown was measured to be less than 10
percent, flow rates of 119-122 percent of rated flow at 3 percent accumulation
were reported. The EPRI tables indicate that lower than rated flows occurred
at blowdowns greater than 15 percent for the 3k6 valve. No flow data was
collected for the 6N8 valve. Crosby production tests for the San Onofre

Unit 1 valves indicate 4-5 percent blowdown with the *as-shipped" ring
settings. These are the ring settings currently installed on the San Onofre
Unit 1 Safety Valves. This 1s within the range of both the 3K6 and 6M6 tests
where rated flow was achieved; therefore, rated flow can be expected for the
San Onofre Unit 1 Safety Valves.




NRC Question No. 9

The submittal indicates that a simultaneous opening of the two safety valves
was assumed to produce the highest loading on the discharge p'ping system.

The experience of EG&G [daho indicates that the maximum forces are obtained
when the sequence of opening reach the common header simultaneously. Provide
additional Justification that a simultaneous opening of the valves Ys adequate.

SCE _Response

Considering the similar geometry and tota) length of the discharge piping
system for both safety valves, the assumption of a simultaneous valve opening
was made to assure that the initial pressure waves from the two valves opening
reach the common header simultaneously. Examining the input for the time
history analysis indicates that a total wave force of 9000 1b. was used. This
's equal to the sum of wave forces from both valves opening with a 4500 1b.
contribution from each valve. Therefore, the case of maximum forces on common
header has been considered.
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NRC Question No. 10

To calculate the time-dependent forcing functions acting on the piping a
simplified graphical solution technique was applied. Thils technique 1s based
on an 1deal gas assumption. High pressure steam, though, 1s not an 1deal
gas. How well the technique appltes to PWR conditions has not been
demonstrated. The authors of the paper on this technique did compare
calculations with test data fur steam at 995 psia and obtained a good
comparison. Provide further comparisons or verification to show the validity
of this technique for PWR steam d\sch&rges.

SCE Response

Intermountain Technologies, Inc. (ITl), 1n Idaho Falls, was asked to evaluate
‘ndependently the hydrodynamic loads due to valve actuation on the discharge
piping using RELAP 5/MOD 1 Code. The analysis was for saturated steam
upstream of the safety valves without assuming an 1deal gas. The results of
ITl's report are shown in Figures C.1 through C-7. These results demonstrate
that SCE's results using simplified graphic soluttons based on an ‘deal -gas
assumption show good comparison in force characteristics and conservative data
In force magnitudes. The discrepancy in Figure C-7 is judged not to be of any
significant consequence because of the significant margins 1n all other pipe

segments.
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NRC Question No. 1

Differences between the ideal conditions assumed in the thermal hydraulic
analysts and the conditions 1ikely to be found in downstream piping, 1.e.,
condensed 11quid, were not addressed in the submittal. A sweeping along of
this condensed 1iquid could result in larger forces on the piping. Thus,
provide justification for the assumption of ideal conditions. Addittonally, a
valve opening time of 20 msec was selected for the analysis, while pop times
on the order of 10 msec occurred in tests on the 3K6 and 6N8 valves. Provide
Justification for this difference.

SCE Response

Water vapor could condense in the downstream piping, since the amblent
temperature in the containment can be as high as 120°F corresponding to a
saturation pressure of approximately 2 psig, which is below the discharge
piping system backpressure of 3 psig. However, judging from piping routing of
the 10" common header, 1t is very unlikely for any significant amount of
condensed 11quid to be accumulated in the pipe because of relative shortness
of horizontal segment. Further, due to the large upward thermal movement of
the pressurtzer nozzles, approximately 1.93", the 6" piping downstream of the
valve tends to be sloping toward the header. Any significant amount of
condensed 11quid would be drained down to the pressure relief tank.
Therefore, the water entrainment phenomenon s jJudged to be insignificant.

At the time of the analysis as presented in the submittal, a 1iterature survey
was conducted and the fastest opening time was found to be 20 msec. As of
today, EPRI test data on Crosby 3K26 valve s not avallable. It Ys judged
that conservatisms in the analysis, as evidenced in ITI's Relap V results

should envelop any larger load due to a shorter opening time.




NRC Question No. 12

Some of the information needed to evaluate the structural analysis was not
supplied in the submi.tal. So as to provide information on the stiffness
values used to model the supports, the calculated values for loads on the
supports, the time step used in forcing functions and similar information,
provide a computer printout of input and output for the Locked Rotor saturated
steam case analysis.

SCE Response

One copy of the computer printout of input and output for the Locked Rotor
saturated steam case analysis 1s attached herewith. For easy reference,

parameters of interest are summarized in the following:

Stiffness values of supports

1010 lb/1n translational

10]0 1n']b/rad rotational
Calculated values of support load
Please see Table 3 in Enclosure 2 of the December 2, 1982 submittal.

Time step used in forcing functions

0.0001 sec. was specified for integration steps.




NRC Question No. 13

The submittal does not make clear whether flexibility at the connection
locations to the pressurizer and discharge tanks was considered in the
development of the structural model. Explain how this flexibility was treated
in the piping model.

SCE Response

The connection locations to the pressurizer and discharge tank were treated in

the piping model as six springs with stiffness values of 10]0 ]b/1n for

three translational directions and 10]0 1n']b/rad for three rotational

directions.
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NRC Question No. 14

Section 3.1, pg. C-8, of the submittal states that an opening of the PORV'Ss
does not require analysis because the PORV opening time 1s much sliower than
that of the safety valves. Thus, the safety/relief valve system was not
analyzed for a PORV opening, and the PORV piping was ignored in the structural
analysis. The PORV piping is, however, constructed of smaller size piping and
ys arranged in a different configuration from that of the safety valve

piping. Additionally, the PORV piping ties into a header that is common with
the safety valve piping, creating a complex interactive piping system. Thus,
it ¥s not obvious on the basis of relative opening times alone that the PORV
piping can be ignored. Provide a more thorough evaluation of the safety of
the PORV piping.

SCE Response

The PORV piping has been combined with the safety valve piping for the time
history structural analysis since the submitting of SCt report on December 2,
1982. In addition to the valve actuation analysis, loading cases of selsmic,
thermal and weight have also been analyzed. Results of code criteriton
evaluation are 1i1sted in the attached tables.
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NRC Question No. 15

In the structural analysis only a net “"wave" force was applied to each bounded
segment of straight pipe. Applying only a wave force on a pipe segment,
however, ignores axial extension that 1s caused by opposing blowdown forces
acting at the ends of the segment. This axial extension induces bending
moments on pipe segments adjacent to the bounded segment in question. Explain
how such axtal extension was accounted for in the analysis.

SCE_Response

Based on experience 1n piping design, stresses and moments induced by “axial
extenston" on the bounded pipe segment or 1ts adjacent segments are small when
compared to the same quantities obtalined from pipe flexibility analysts which

treats piping segments as structural elements.

For clarity, the maximum pipe strain caused by axial extension s calculated
for both 6" piplag and 10" common header.

F g ~-F
———— |+ s & —— = e — ——\
. .\ c:_é_z_r_
, Q l\ : j AmE
T
/‘\/‘\/—'L.
Where
& = pipe deflection due to the axial extension, in

p—y
o

length of piping, 1In
F = axtal force, lbf

Am = Cross section of piping, in
2

£ = Young's modulus of the piping material, lbf/1n

from computer output, the largest axlal piping reaction is at nodes 72 and 65

with values of \6,330]b and 13.520]b, respectively. The corresponding

pipe strains are;:
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16300
5.58 x 27.9 x 108

0.0105% for 6" pipe

13520
11.91 x 27.9 x 106

0.0041% for 10" pipe

These values for strain and resulting pipe deflections are small and

acceptable.
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NRC Question No. 16

The submittal does not discuss the method used for modeling the safety

valves. OFf particular concern is the portion of the valve that 1tes off the
main axis of the piping. The flexibility of this part of the valve structure
should be accounted for in the model if 1ts natural frequencies could
potentially be excited by piping or support motion. Describe the methods used
to represent the valves in the piping model.

SCE Response

The method used to represent the valves in the piping model is to consider
each as a piping segment with the same diameter and wall thickness as tts
connecting pipe. In this way, the flexibility of the whole valve s accounted
for in the piping model. Therefore, 1ts natural frequencles can be excited by
piping motion and conservative results are obtained for dynamic loadings such

as valve-actuation transients and seismic events.
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NRC Question No. 17

Based on diagrams of the structural model that were provided in the submittal,
the spacing between lumped masses appears to be far enough that the higher
frequency response of the piping system will be precluded from the solution.
Thus, though the solution time step (0.0001 s) is quite fine and would allow
for contributions from the higher modes, the spacing between lumped masses
would seem to eliminate these contributions. Explain how the nodal spacing in

the piping model was established.

SCE Response

The nodal spacing in the piping was established based on the consideration
that the entire response of the piping system at all frequencies under

33 Hertz should be included in the solution. It 1s noted that the figures
provided with the December 2, 1982 submittal did not accurately indicate the
1inear distance between the nodes. However, the largest nodal spacing was
6.12' between nodes 46 and 73 for the 6" pipe and 4.90' between nodes 67 and
68 for the 10" common header. This-nodal spacing is consistent with the above
statement that the entire response of the piping system should be observed.
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NRC Question No. 18

The submitta) does not discuss the results of the stress analysis on the
piping upstream of the safety valves. Identify the governing Code, the
applicable criterta from the Code, and the load combinations used in the
analysis of this portion of the piping. Also, provide an evaluation of the
stresses relative to the Code requirements.

SCE Response

NUREG- 0737 requested all operating plant owners to verify the designed
performance of pressurizer safety/relief valves and the integrity of discharge
piping. As concluded in several workshop meetings, all utiliity companies
understood that the upstream piping was not in the scope. Therefore, no
results of the stress analysis was discussed in the submittal. However, 1in
analyzing the discharge piping, upstream piping was aiso included because a
complete problem in piping stress analysis 1s from anchor (pressurizer nozzle)
to anchor (relief tank nozzle).

The whole system was analyzed using ANSI 831.1 Code based on 10 CFR, Part 50.
Load combinations consist of weight, thermal expansion, selsmic and velve-

actuation loadings. A summary table of the upstream piping is attached.
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NRC Question No. 19

for piping downstream of th: safety valves, the operating basis earthquake
(0BE) loading was not combined with the dynamic loads from the safety or
relief valve discharge. The rationale for not combining these loads was that
the downstream piping is non-safety related and that the probabllity of a
setsmic event coinciding with a safety valve actuation s extremely low.
According to the requirements of the governing ANSI B31.1 Code, however, the
discharge transient loads and the earthquake loads should both be included in
the stress calculation equation (Equation 12). Thus, though a simultaneous
occurrence of these loads is not highly probable, they would be combined to
meet qoverning criterta. In addition, a load combination in which safe
shutdown earthquake (SSE) loads are combined with safety/rellef valve fluid
transient loads (as a faulted condition in Westinghouse report WCAP 1010%) for
the upstream piping should be considered. [t 1s not clear whether the setsmic
loads mentioned in the submittal pertain to a safe shutdown earthjuake.
Present an assessment of the downstream piping whereby 0Bt loads are

fncluded. Verify that the load combinations on the upstream piping inc¢clude a
case in which SSE loads are combined with safety/rellef valve loads. [dentify
the allowable stress 1imits used for this case.

SCE Response

Discharge niping system of the safety and rellef valves in San Onofre Unit |
's a closed system. It Vs an industry practice that the moments produced by
valve actuation are not combined with seismic loading for a system of this

nature.

However, responsive to your request, the results of combining OBt and valve
actuation ltoadings are presented in the tables attached. Tfhe criterion as
specified in Equation (1'¢) of the governing ANSI 831.1 Code has been met.

Results of load combination on the upstream piping including the case in wWwhich
SSE 1oads are combined with S/R valve loads are also attached. An allowable

stress of 2.45h s used for this case.
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NRC Question No. 20

In the stress analysis of the piping system, only the stresses due to primary
loads were evaluated. The secondary stresses, particularly due to thermal
expanston, should also be considered in accordance with Equations 13 and 14 of
the ANSI B31.1 Code. Provide an evaluation of these secondary stresses.

SCE Respcnse

The secondary stresses due to thermal expansion were calculated for the San
Onofre Unit ) pressurizer safety/relief valve discharge piping in the return
to service (RTS) task of 1984. A summary of thermal stresses for the most
severe loading condition ts attached. The maximum stress 1s 31,742 ps) at the
junction of RV 533 piping and common header. It Vs caused by the 1.93° upward
movement of the pressurizer nozzle when upstream piping of the safety valve 15
at 640°F and downstream 100°F.
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