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GPU Nuclear Corporation

U Nuclear :: Sane 8x8ost
Middletown, Pennsylvania 17057
717 944-7621
TELEX 84-2386
Writer"s Direct Dial Number:

September 9, 1983
5211-83-243

Office of Nuclear Reactor Regulation
Attn: J. F. Stolz, Chief
0,nerating Reactors Branch #4
Division of Licensing
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Sir:

Three Mile Island Nuclear Station, Unit (TMI-1)
Operating License No. DPR-50

Docket No. 50-289
Relief and Safety Valve Testing (NUREG 0737, II.D.1)

In response to your letter of July 5, 1983 and as discussed between members of
your Staff and mine on July 26, 1983, enclosed please find our response to
your questions. Additionally, RELAP V analysis for the 4000F subcooled water
condition were transmitted to EG&G Idaho on August 5, 1983.

S c

O
b

de.HukillPresident - TMI-l

cc: R. Conte
J. Van Vliet

1-

h6 h
%%

8307160114 830909
PDR ADOCK 05000289P. pop

GPU Nuclear Corporation is a subsidiary of the General Public Utilities Corporation



-

-

. - *

RESPONSE TO NRC LETTER
DATED JULY 5, 1983

RELIEF AND SAFETY VALVE TESTING
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Item 1. Selection of " feed and bleed" as the transient that would produce
the maximum loads on the discharge piping could not be verified
since no discussion of the methods or details of analyses are
included in the submittal. The submittal cites the Electric Power
Research Institute (EPRI) report, " Valve Inlet Fluid Conditions for
Pressurizer Safety and Relief Valves for B&W 177-FA and 205-FA
Plants", as justification for the selection. The cited report does
not describe a transient titled " feed and bleed". The conditions
identified in the submittal, subcooled water at 4000F and 2500
psig, appear to be those resulting from extended high pressure
injection events. A discussion should be provided describing the
methods used to select the limiting transient and clarifying the
events of the transient.

Response:

The term feed and bleed (also referred to as extended HPI) is discussed in
section 4.4 of the " Valve Inlet Fluid Conditions for Pressurizer Safety and
Relief Valves for B&W 177 and 205 FA Plants". In this report, 3 specific
limiting cases are discussed.

Case 1 - High temperature water SB LOCA less than 0.02 ft.2

In this case the energy discharged through the break is not
sufficient to remove core heat. No main or emergency feedwater is
assumed available to sustain natural circulation on the primary
side. Heat removal is accomplished by high pressure injection into
the primary with discharge through the pressurizer safety / relief
valves.

Case 2 - Low Temperature Water - Steam Line Break

In this case the overcooling event is intensifed by using minimum
core decay heat, large uncontrolled emergency feewater flow, and no
operator action to throttle or stop HPI. A minimum of 400oF
subcooled water discharge resulting from the analyses was performed
in response to IE Bulletin 79-05A&B.

Case 3 - Steam - Startup Rod Withdrawal
i

The design basis event for TMI-l with a steam discharge is the
( startup rod withdrawal accident (See FSAR Section 14.1.2.2). The
i transient is terminated by the high pressure trip.

| The report on valve inlet fluid conditions also set the limit for pressurizer
i surge line flow rate. As it shall be presented in the response te Item 8 in

detail, the TNI-l plant specific maximum surge line in-flow is much less than
the set limit, and the corresponding EPRI test has resulted in a safety valve

,

| flow rate much greater than that the TMI unit would generate. Since only one
safety valve is assumed open at a time, then the surge line in-flow is

!

l
1
!
l

l



'
.

conservatively equated to safety valve discharge flow. This leads to the
conclusion that both the fluid conditions and the test results are applicable
to TMI-1.

Item 2. The submittal does not include a discussion of consideration of
single failures after the initiating events. NUREG-0737 required
selection of single failures that produce maximum loads on the
safety valves. A discussion should be provided describing how the
single failure considerations required by NUREG-0737 are met.

Response:

As described in the response to item 1, the bounding cases are a high and low
temperature water condition.

The single failure, for the purposes of this analysis, for the high
temperature water case is an assumed loss of emergency feedwater which
necessitates extended HPI operation (Feed and Bleed).

The single failure, for the purposes of this analysis, for the low temperature
water case is no operator action to throttle HPI during the overcooling event
(additionally, EFW Flow is also considered uncontrolled).

The single failure, for the purposes of this analysis, for the steam case is
no pressurizer spray capability in the pressurizer.

All other license basis events result in lower loads on the safety / relief
valves and discharge piping.

Item 3. Overpressure transients will cause the pressurizer sprays to
activate adding moisture to the steam volume. When the safety
valves lift or the power operated relief valves (PORVs) are opened
they would be passing a steam-water mixture. Was this effect
considered in the analyses done to select the transients that
produced maximum loads on the discharge piping?

Response:

The analyses performed on the safety / relief valves indicate that steam / water
exist in the valve and down stream piping resulting from flashing of water or
condensation of steam. A specific steam-water analysis was not performed.
However, a steam analysis (Attachment 3) and a water analysis (Attachment 1)
were performed which indicate maximum loads occur for water discharge.

The nurpose of the B&W rerort is to document the expected range of fluid inlet
ennditions to which the PURV and SRV's may be subjected. The B&W report does
not evaluate two phase inlet conditions.

Discharge piping design input assumptions such as: a) lower than expected
inlet water temperature, b) higher than rated valve flow rate (see response to

__
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item no. 7), and c) fast opening time (see response to item no. 16), are
deemed sufficient to insure conservatism in the analysis.

Item 4: The evaluation by Babcock and Wilcox (B&W) that showed up to 20%
blowdown can be tolerated without any adverse effect on safety
could not be verified since details of the analyses were not
provided. The evaluation was based on hot leg voiding but no
discussion was included to demonstrate that it is the limiting
criteria. The increased blowdown would also cause a higher rise in
the pressurizer level during transients that result in the safety
valves lifting. No discussion is provided to demonstrate the level
will not reach the discharge piping connection resulting in a
transition of flow through the safety valves from steam to
water-steam mixture. Details of the analyses supporting the
conclusion that there will be no adverse effect cn safety and
details of the analyses demonstrating that the water level will not
reach the discharge piping should be provided.

Response:

Attached, please find a copy of the " Pressurizer Safety Valve Maximum
Allowable Blowdown" (Attachment 2), which discusses the details of the
analysis.

Hot leg voiding has been identified as the primary safety concern relative to
the maximum allowable PSV blowdown. The potential for hot leg voiding exists
because of the lower system pressure that will be caused by larger PSV
blowdown values. These lower pressures combined with transients that produce
high system terrperatures could result in saturation conditions and voiding
that could impede natural circulation cooling.

This increase in pressurizer safety valve blowdown is i.ot a direct safety
concern. All nuclear plants are designed to accomodate Loss of Coolant
f.ccidents including that which would result if a pressurizer safety valve i
sticks in the open position - i.e., an unlimited (100%) blowdown.

An additional desirable criteria would be that the pressurizer not fill for
,

I the larger PSV blowdown values. The pressurizer has a greater potential for
' filling because the larger blowdown values will allow large insurges during

the blowdown cycle. The same EPRI tests that identified the blowdown concern
also showed the safety valves were generally able to relieve two-phase fluid
and water; thus, filling the pressurizer is a concern of secondary importance. |

|
, Item 5. The B&W Report on " Valve Inlet Fluid Conditions for Pressurizer
! Safety and Relief Valves" does not include the consequences of a

reactor coolard pump shaft seizure, which is the accident which, in
some plants, results in the fastest increase in and the highest,

' peak reactor coolant system pressure. Why wasn't this considered
|

in determining the worst case transient?

1
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Response:

Section 14.1.2.6.3 of the TMI-l FSAR addresses the locked rotor transient
which results in a flux-flow. trip. The B&W design mitigates the consequences
of the accident which yields high pressures in the Westinghouse design.
Attachment 2, Table 2 indicates high pressure and temperature events for B&W
reactors. The " Valve Inlet Fluid Conditions for Pressurizer Safety Valves and
Relief Valves for B&W 177 and 205 FA Plan B" did not include this transient
since it potentially does not challenge the PORV or safety valves (15 psig
above nominal).

Item 6. The submittal states that the ring settings to be used for the
safety valves are those that showed the most stable valve
configuration during the Electric Power Research Institute (EPRI)
testing. The specific ring settings, however, are not identified.
The back pressures for steam flow are given in the submittal but
the back pressures for flows with subcooled water at the valve
inlet are not provided. The submittal does not discuss the test
valve performance to verify that the valve did perform
satisfactorily. The specific ring settings to be used should be
provided . A comparison should be provided that demonstrates, with
the specfied ring settings and appropriate back pressures, the
valves will have stable operation for the Final Safey Analysisi

(FSAR) transients, will pass rated steam flow and will pass
adequate flow to protect the primary system from over pressure for
transients with subcooled water at the valve inlet.

Response:,

By GPUN letter dated October 28, 1982 (82-260), GPUN informed NRC that the
safety valves had been adjusted to the EPRI ring settings.

The TMI-l plant specific ring settings are as follows:

Lower Ring +11 notches
Middle Ring -40 notches
Upper Ring -48 notches

F

The EPRI test parameters were established to envelope the B&W, CE and
| Westinghouse transient conditions by using the most severe transients.

Backpressures were established by EPRI using the maximum allowable'

j backpressures per valve manufacturer requirements. A valve that operates
| satisfactorily at the most severe test conditions will meet plant conditions

which are less severe. The TMI-l conditions are bounded by the EPRI test'

conditions.

The valve ring settings are based on satisfactory performance on steam
| transients because the valve was designed for steam. Therefore, the ring
' settings for steam have to be the ring settings for water. See answer to
.

question 8 for discussion of valve performance with subcooled water.

:
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Item 7. The submittal describes the safey valves as Dresser Valves Model
31739A with a rated relief capacity of 317,973 lb/hr. However,
the same model valve used in the EPRI test program is identified
in the EPRI test report with a rated relief capacity of 297,845
lb/hr. The apparent difference in rated flow should be explained.

Response:

See second note on bottom of Table 1 of revision 1 of Gilbert report
(Attachment 1) for a discussion of flow rates. Dresser Valve Model 31739A has
only one orifice size which is 2.545 in.2 Therefore, the only variable in
the capacity equation (W=51.5 KAP) is the inlet pressure. The higher the inlet
pressure, the higher the flow.

W = capacity in Ib/hr
K = constant = .8775 = .9 x .975
A = orifice area = 2.545
P = pressure = 2500 psig + accumulation + 14.7 psig
W = 51.5 x .8775 x 2.545 x (2500 + .03 x 2500 + 14.7) = 297,8461b/hr.
W = 51.5 x .8775 x 2.545 x (2500 + .1 x 2500 + 14.7) = 317,9731b/hr.

The higher flow rate was used for conservatism in the analysis of the
discharge piping.

Item 8. The EPRI test series for the Dresser Valve Model 31739A included a
test at 4000F subcooled liquid in which the valve only partially
opened. The system pressure continued to accumulate and the test
was terminated. The test considerations nearly duplicated the
conditions for the subcooled transient selected in the submittal.
Verifications should be provided to demonstrate that the valve
will provide sufficient flow to relieve the pressure for the

, selected transient.
|

Response:>

Under the EPRI proposed bounding conditions, namely, extended operation of
; three large HPI pumps (620 gpm 0 2500 psig) and maximum (1.2 times ANS) decay
i heat, assuming the valve inlet temperature to be 5790F, initially, the valve

inlet temperature and surge line flow are calculated to be:
! Time Temperature (oF) Flow (lbm/hr)

0 579.0 227,000
1 hr. 530.0 240,000
2 hrs. 470.1 255,000
3 hrs. 433.5 264,000

|

Under the realistic conditions of TMI-1, i.e., 2 HPI pumps (480 gpm 0 2500
psig) and 1.0 ANS decay heat, the fluid conditions are:

i

I

,
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Time Temperature (oF) Flow (lbm/hr)

0 5 79.0 174.000
1 hr. 547.5 182,000
2 hrs. 496.9 192,000
3 hrs. 463.5 200,000

The EPRI water tests at 5500F and 4000F (tests 1112 and 1114) resulted in
maximum flow rates of 450,000 lbm/hr and 500,000 lbm/hr, respectively.
Although in the latter case, the system pressure continued to accumulate and
the test was aborted at 2750 psia, the valve open flow rate excceeds that
calculated for both realistic and bounding cases for TMI-1, and thus should be
considered acceptable.

Review of the B&W Valve Inlet Fluid Conditions reveals that in the
determination of the surge flow, B&W has incorporated conservatism by taking
the sum of two terms: one for HPI injection and one for thermal expansion.
Actually, as cold HPI water is mixed with hot RCS water, a contraction is

; resulted that reduces the net expansion owing to core decay heat.

Item 9. The submittal lists the TMI-l power operated relief valve (PORV) as a
model 31533VX-30 with a 1-3/32 in, bore. The PORV tested by EPRI was
a Dresser Model 31533VX-30-2 with a bore diameter of 2-5/16 in. lhe
effect on performance resulting from the difference in models and
bore diameter should be addressed.

Response:

The EPRI Valve Selection / Justification Report discusses the differences
between the various Dresser Valve models and the differences in bore
diameters. The TMI-l valves have been modified to have the -2 internals and
therefore, there is no difference in operation between the TMI-l valve and the
EPRI valve. Both valves have the same size internals. The only difference
between the valves is in bore diameter and this affects capacity only and that
only in a minor way. The valve functions as a result of pressure ratios based

( on seat diameter and both valves have the same seat size (1-5/16").

| Item 10. The Dresser PORV tested by EPRI failed to close and had a delayed
closure for the test conditions of low temperature water followed by
5500F water. Verification should be provided to demonstrate that
this performance of the valve will not have an adverse effect on the
safety of the plant.

Response:

These tests were for a cold loop seal discharge followed by hot pressurizer
water. This test is for plants which have a loop seal before the PORV. TMI-l
does not have a loop seal before its PORV. Therefore, this test is not
applicable to TMI-1.

1
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Item 11. NUREG 0737 requires qualification of the block valve. Specific data
demonstrating qualification of the block valve is not given in the
submittal. A reference is made to a report by R. C. Youndahl
indicating satisfactory performance for a similar valve. The TMI-l
block valve is identified as a Velan 2-1/2 inch gate valve
F9-4548-13MS with Limitorque operator SMS-00-10. The valve tested in
the EPRI program was a Velan Valve, B10-30548-13MS. The EPRI tests
demonstrated closure only with steam. Additional information should
be provided to verify that the test valve adequately represents the
TMI-l valve and the testing with steam only provides adequate
assurance that the valve will open and close satisfactory for the
required plant conditions.

Response:

TMI-1 Block Valve F9-4548-13MS
EPRI Test Block Valve B10-30548-13MS

F = flanged end B = Butt weld ends )No affect on representation
9 = 2-1/2" 10 = 3" )due to similarity of valve
4 = 2500 lb rating 3 = 1500lb rating ) internals & operation
5 & 05 = conventional port gate valve, )

OS&Y

48 - vertical stem, bolted bonnet )
13 - 316 stainless steel body )Same for both valves
MS = 316 stellited disc & seat, 630 stem )

The TMI-l valve and the EPRI test valve are the same Type Velan valve (style,
internal design, operation) except for size, pressure rating and valve ends
which have no effect on valve operation.

The valve motor operator sizing equations use pressure to determine required
operator torque outputs. The fluid and/or flow rate are not used in the
sizing equations. Therefore, an operator sized to close a valve against a 250
psi pressure differential will operate on either steam or water flow.

| Two Velan valves were tested during the EPRI test, both with the same model
| number. One was an older version of the valve and is similar to the TMI

valves. The other is a newer version and is also similar to the TMI valves
, with regard to internals and operation. The older valve has an SB-00-15
| operator and the new valve has an SMB-000-10 operator. Both valves operated

satisfactorily during the testing. The older valve started with a torque
switch setting of 1.7 (155ft-lbs). Supplemental tests were run down to a
torque switch setting of 1.0 (82 ft-lbs). The new valve started with a torque

| switch setting of 1.5 (110ft-lbs). The supplemental tests were run down to a
torque switch setting of 1.0 (82ft-lbs). During the tests the inlet pressuresi

during flow were approximately 2300 psig - 2400 psig with flows of
approximately 235,000 lb/hr. (The older valve's operator was originally
procured for a 12" gate valve per Limitorque). There was minor seat leakage
at the lowest torque switch setting, but did not affect valve operation.

;

l
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The TMI-l valve originally had a torque switch setting of 1.5 - 2.0 (60ft-lbs
to 75ft-lbs). The setting was revised in 1981 to 2.75 (98ft-lbs). This
revision was due to a review of the torque switch setting based on the EPRI
test data and using a 2750-psi delta P. The required output torque was
calculated in the same manner as the output torque calculated for the EPRI
test valves. The reason why the EPRI test valves have a higher torque is
because the EPRI valves are 3 in. valves. The area term of the dif"erential
pressure component is the reason for the increased required torque in the EPRI
valves. Based on the Limitorque method of calculating, the TMI-l torque
switch setting is consistent with the EPRI test data.

.

The Limitorque method of calculating required output torque uses the
differential pressure to determine the required total stem thrust. The type'

of fluid causing the differential pressure is not of a concern. Only the
differential pressure is important.

; The EPRI valves were tested in the horizontal position and the TMI-l valve is
installed in the vertical position. The difference in orientation does not'

affect the test results or the application of the test results to TMI-1. The
valves are designed for both orientations. Also the Limitorque sizing
calculation does not require the orientation. The valve disc is guided in the
valve body so that internal valve forces do not affect valve operation or
required stem thrust. Therefore, operator sizing is the same for both
vertical and horizontal orientation.

The TMI-2 block valve is a Velan Model F9-3548-13MS, the TMI-l valve is a
Velan Model F9-454B-13MS. The only difference is that the TMI-2 valve is
rated at 1500 lbs and the TMI-l valve is rated at 2500 lbs, Both valves have
the same size motor operator, SMB-00-10. Although the TMI-2 torque switch
setting cannot be verified, it is assumed that it is the same as the original
TMI-l torque switch setting. This assumption is based on the fact that the
TMI-l valve was originally procured for TMI-2 and the TMI-2 valve was

i purchased as a direct replacement for the criginal valve. The valve installed
in TMI-2 did operate satisfactorily during the March 29, 1979 incident. The
torque switch setting is assumed to be approximately 1.5 - 2.0 (output torque
of 60f t-lbs to 75f t-lbs) .

Item 12. Describe what steps are being taken to remedy the recent corrosion
observed on the TMI-l PORV which has been attributed to
excessively corrosive reactor coolant water. Are the valves being
modified in any way to help eliminate this problem? It is our
understanding that the loop seal in the safety valve inlet piping
has been eliminated. Will this aggravate the corrosion of the
safety valves since the valves will now be in direct contact with
the pressurizer steam?

Response:

Recent corrosion problems associated with the PORV reported on March 7,1983
(LER 83-003) and the remedy was subsequently discussed in Rev. 1 to that LER
dated June 6, 1983. By eliminating the residual sulfur in the RCS through

|

!

|
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cleaning (H 0 ) and hydrolazing, deletion of the sodium thiosulfate tank,22
refurbishment of the valve, frequent chemical monitoring, and valve inspection
further corrosion is expected to be minimized. The safety and relief valves
are not being modified as a result of this problem. The advantage of the loop
seal was to reduce H2 cutting of the valve seats. Experience at similar
plants has shown this effect to be very minor.

Item 13. The submittal describes the intended modifications to mount the
safety valves and the PORV on the pressurizer nozzles. This
modification would significantly affect the loads on the
pressurizer nozzle. The submittal does not discuss the effect of
the modification and the effect of the valve discharge loads on
the ASME Section III, Class 1 analysis of the pressurizer
nozzles. Verification that the Section III, Class 1 stress limits
are met should be provided.

Response:

The original design of the B&W NSSS provided for safety valves to be mounted
directly on the pressurizer nozzle. During the construction phase, Met Ed
decided to move the valves to the end of the loop seal and provided a
justification for that new design. GPUN, as a result of the EPRI test
results, has returned the system to its original configuration.

Item 14. The submittal states that the safety valves and PORV connecticns
to the pressurizer are assumed as anchors. It does not mention
the large displacement of the connection due to the thermal
expansion of the pressurizer when heated to operating conditions.
Verification should be provided that the displacement were
considered in the stress analyses of the piping and pressurizer
nozzles.

Response:

Pressurizer nozzle thermal growths were accounted for by using anchor movement
inputs in thermal analysis (for example, vertical thermal displacement =

| 1.375"). Thermal movement calculations are included in Attachment 1, pp.
32-34.'

|
| Item 15. The submittal states that the valve nozzle loads at the outlet
! flanges imposed by the discharge piping exceeds the allowable

listed in the vendor catalog for the safety valves and exceeds
those shown in the previous design for the PORV. It states that
the loads for both types of valves have been re-evaluated by

| Dresser, the vendor, and found to be acceptable. However, the
! acceptance criteria and details of the analyses are not given.
; Sufficient additional information should be provided so that the

| acceptability of the nozzle loads can be verified or appropriate
references cited.

1
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Response:

By letter dated November 11, 1982, GPUN was notified by Dresser Industries as
to the acceptablility of the loads at the outlet flanges: the loads were
combined as follows:

Normal Operation Deadweight # + Thermal Case #

Normal Operation (safe Deadweight # + 2 x OBE Seismic +
shutdown earthquake-valve Thermal Case 3
closed)

Upset Operation Deadweight + Thermal + Blowdown
(valve open)

Upset Operation Deadweight + Thermal + Blowdown +
(safe shutdown earthquake- 2 x CBE Seismic
valve open)

Nozzle load information is provided on page 55 of the revised Attachment 1.

Item 16. The submittal identifies the initial conditions and valve opening

times for the safety valves and PORV analyses. However, the
method of handling the valve resistances is not described and the
corresponding flows are not reported. Since the ASME code
requires derating the safety valves to 90% of predicted flow,
actual flows of 100% of rates are likely. Additional information
should be provided describing considerations of safety valve
derating and describing methcds used to predict the flows for the
safety valves and the PORV.

Response:

The valve flow areas used in the RELAP-V models were chosen so as to produce a
steady state steam flow of 370,968 lbm/hr G 2500 psig for each SRV and 116,667
lbm/hr G 2300 psig for the PORV. These values correspond io rated flow
corrected for 10% ASME derating and a 5% error. These values conservatively

,

maximize the discharge piping analysis.

The SRV opening times used were obtained from Tables 3.1.1.b and 3.1.1.c of
the EPRI Safety Valve Test Data Report corresponding to the short inlet
configuration. The shortest opening times reported are 0.012 sec. and 0.043
sec for steam and water conditions, respectively. Therefore, the SRV opening
characteristic used in the RELAP5 analysis was linear opening at 0.012 and
0.040 sec, respectively for the steam and water cases.

Item 17. Two valve opening sequences were considered in the submittal, the
two safety valves opening simultaneously and discharging without
PORV flow and the PORV discharging by itself. These sequences
however, may not bound the forces for all possible valve opening
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sequences. The experience of EG&G Idaho indicates that maximum
forces would be expected when the sequence of opening is such that
the initial pressure waves from the safety valves opening reach
the common junction, located 1-1/2 f t above the drain tank,
simultaneously. The safety valve lines and the PORV line were
apparently modeled independently; however, if the PORV is
discharging with flow past the junction when the safety valves
open, piping loads may be significantly affected. Additional
justification should be provided to demonstrate that the sequences
considered in the submittal are adequate.

Response:

The sequences used for the SRV's and PORV are conservative for discharge
piping transient analysis and provide bounding loads.

(a) SRV Sequencing:

Both SRV-A and SRV-B are conservatively assumed to actuate
simultaneously. The design basis loading on the SRV discharge piping is
based on the 4000F subcooled water discharge case. Despite having a
larger force magnitude, the initial wave spike is not the controlling
load. The fluid momentum results in a later and broader peak on the
discharge piping which piping analysis has determined to be the
controlling case. These force time history profiles may be seen by
reviewing Attachment 1 of our submittal.

The length of piping between the SRV's and the common junction is
approximately 125 ft. The length of SRV-A discharge piping is
approximately 6 ft. longer than that of SRV-B. Further information
concerning the fluid condition within the SRV discharge lines and their
common junction can be obtained by reviewing the RELAP5 computer run for
400oF subcooled water discharge included herein. Items such as nodal
pressure within the discharge lines may be seen by studying the provided
nodal pressure for components 7 and 17 for each RELAP5 major edit
output. RELAPS minct edit output also provides information concerning
individual pipe segment forces and flow rates from the valves, to the
common junction, and from the common junction in 1 millisecond intervals.

(b) PORV - SRV Sequencing:

The PORV discharge piping analysis was done separately. The resulting
steady state backpressure at the common junction is 73 psia. Therefore,
using a backpressure of 70 psia (RCDT rupture disc pressure rating)
adequately models the SRV annalysis backpressure.

Conclusion: Based on the above, the conservative flow rates, and opening
times used in the analysis, the SRV/PORV discharge piping hydraulic
loading functions used are conservative.
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Item 18. The adequacy of the thermal-hydraulic analyses could not be
verified since sufficient detail is not provided in the
submittal. To provide for a more complete evaluation, additional
discussion shuuld be provided for the rationale used in the
selecting key parameters such as node spacing, time steps, valve
flow area and choked flow junctions. Computer printouts of input
and output for key problems should also be provided. Suggested
key problems are the RELAPS printouts for the 4000F subcooled
water case for both the safety valves and the PORV.

Response:

Calculations and computer output are available for inspection at GPUN or the
contractors facilities. A copy of RELAP V analysis for 400o subcooled water
was transmitted to EG&G Idaho, August 5, 1983. In addition, the following
general criteria were used in developing the RELAP V models:

(a) Nodal Spacing

Near the valve outlet the node size is initially restricted by the
geometry of the pipe segment and are typically 0.5 ft. As do.instream
segments become longer, node length was sometimes increased but the
volume change was always less than 50% for adjacent nodes.

Our contractors' experience (See Appenoix A of our previous submittal)
and sensitivity studies described in EPRI/CE Reference 1 of our previous
submittal indicate this criteria is sufficient in modelling relief valve
discharge transients.

(b) Time Step Size

The maximum time steps were evaluated using the Courant limit.

t= X

VTC

where: t = maximum time step

X = minimum nodal length

V = maximum phasic velocity
1

C - speed of sound

In addition, the minimum time step used was 1 x 10-10 seconds.

The maximum time step used was 1.0 x 10-4 sec.

(c) Valve Flow Rates

. _. _. _ . . . - - --. - -_ __ ._ .-- . - - - - _
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Valve flow rates are addressed in response to 16 above.

(d) Choking

RELAP V junctions were allowed to choke at all area changes.

Item 19. Solving the acceleration term of the momentum balance equation was
used to develop a forcing function for the structural code. The
experience of EG&G Idaho with this technique is that spurious data
spikes will occur during water discharge transients if every RELAP
5 computational time step is used. However, if a finite time step
is used the technique may not include the peak load. A discussion
of the solution techniques should be provided which demonstrates
the accuracy and applicability of results for water discharge
transients.

Response:

The forcing functions for the structural code were calculated by solving the
acceleration term of the momentum balance equation by using every RELAP V
computational time step. Although this technique sometimes results in
spurious force data spikes, this is not the case for most of the forces
calculated. See Appendix B (Attachment 1) for force time histories for every
RELAP V computation time step. No smoothing out was performed on the curves.

Item 20. Insufficient information is available to assess the structural
analyses. A more complete assessment requires description to be
key parameters used in the analyses such as damping, lumped mass
spacing details of support models, and the integration time step.

The submittal infers that only the net unbalanced forces for the
RELAP elements ware used as input to the structural analysis. A
discussion should be provided that describes how the axial
extension from the balancing forces on each end of the elements.

; was treated. Computer printouts of input and output for key
| problems should be provided. Suggested key problems are the TPIPE

printouts for the 400oF subcooled water case for the safety valves,

| lifting simultaneously and for the PORV lifting along.
|
'

Response:

The following parameters were used in the analyses.

(a) Damping Ratio = 0
E How is zero damping applied?

In the direct integration method of TPIPE, the damping matrix C used is
i

| computed by

C=aM+#K
:
,

i

|

L



-_ _ _ _ ._

-.

Where M is the mass matrix, K is the stiffness matrix. The a and g are
arbitrary proportional factors. The damping ratio is specified by
specifying a and # in the TPIPE time history analysis inputs. Zero
damping is applied by specifying a = # = 0 in TPIPE inputs.

This method is derived from Eq. (13 - 24) in Dynamics of Structures, by
R. W. Clough & J. Penzien, McGraw-Hill, 1975.

No damping factor was used in the dynamic analysis.

(b) Lump Mass Spacing

Lumped masses were calculated for each nodal point by TPIPE Computer Code
internally. Analysis node spacings can be found from the isometric
drawings to the report.'

(c) Modeling

' The support eccentricity has been modelled. The details are available
for inspection at GPU or Contractors' facilities.

(d) Integration Time Step

Analysis time step T = 0.001 second was used in the TPIPE time history
analysis for the blowdown load cases.

The forcing functions were checked between RELAP 5 result and TPIPE input
to make sure that the analysis time step was acceptable and that the peak
forces were accounted for.

(e) Axial Extension

The axial extension effect on piping stresses from the balancing forces
on each end of the pipe elements were considered in the static pressure

i analysis by using peak pressure. This should cover the effects of
transient pressure and momentum forces combined. Furthermore, the axial

| balanced forces have no effect on the support design.
|
| (f) SRV lifting simultaneously

(See response to item 21.)

(g) Print-out of RELAP V for 400o subcooled water condition were transmitted
to EG&G Idaho, August 5, 1983.

Item 21. The submittal indicates that the three piping branches were
assumed to be structurally independent and that the connectons to
the pressurizer and drain tank were treated as anchors. The

l interaction of the three branches at the junction 1-1/2 ft. above
| the drain tank and the flexibility of the connections would
:

I

'
.-



..

~.

1

appear to have a significant effect on the response and stress
level of the piping. Additional justifications for these
assumptions should be provided.

Response:
.

The three (3) piping branches were assumed to be structurally independent for'

the following reasons:

(a) The interaction of the three (3) branch lines and the common header is
~

isolated from the pressurizer connections by three (3) intermediate;

anchors, one on each branch.

(b) The common junction is located in a relative stiff section of the piping
adjacent to the pressurizer drain tank anchor.

:.
'

(c) The piping dynamic stress in the region of the common junction are very
low (i.e., OBE stress 2000 psi and blowdown 1000 psi) leaving
sufficient margins for the possible differences that may result from a
more refined structural analysis model.

E

4
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APPENDIX B

RELAP5 MODELS AND DISCHARGE LINE
PIPING FORCES-

.

.

Safety Valve Discharge Transients, RELAP 5 Models and Results

The safety valve discharge lines were modeled using a 233 volume and 233

junction RELAP5 model. Since the valve setpoints are both 2500 psig,

the hydraulic forces on the discharge lines were evaluated assuming both

safety valves open simultaneously. The generalized RELAPS model is

given in Figure B-1.1.

The hydraulic forcing functions are defined in Figure B-1.2 with the

positive force direction defined opposite to the direction of flow.

Figures B-1.3 through B-1.13 present the unbalanced forces along each

straight segment of pipe for the 4000F subcooled water discharge

transient.

Power Operated Relief Valve Discharge Transients, RELAPS Model and Results

* Tha PORV discharge line RELAPS model contains 147 volumes and 146

junctions. M.- se.2ralized RELAP5 model is given in Figure B-2.1.

The hydraulic forcing functions are defined in Figure B-2.2 with the

positive force direction defined opposite to the direction of flow.

Figures B-2.3 through B-2.10 present the unbalanced forces along each

straight segment of pipe for the 4000F subcooled water discharge transient.

.
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ABSTRACT

The purpose of this report is to present the result of

piping structural analysis of pressurizer safety / relief

valve discharge line due to fluid transient, seismic,

thermal and deadweight effects, also to demonstrate the

evaluation of, piping system in accordance with the guideline

issued by EPRI, April 1982 (" Guide for application of valve

test program results to plant specific evaluation", Appendix E.)
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1. SYSTEM DESCRIPTION ,

Three Mile Island Nucles: Station, Unit-I utilizes a

Babcock & Wilt.ox pressurfred water reactor system with ,

an electric power output of E7% MW.

Its primary loop overpretsure protection system consists

of two safety relief valves (SRV) and one pouer operated

relief valve (PORV) . Both SRVs and PORV are installed

directly on the pressurizer, and consequently the valve

connections at the pressurizer are assumed as anchors.

The two 6", SRV discharge lines and the one 4" PORV

(h discharge piping merge to a 10" common header,1.5' above
_

the reactor coolant drain tans.

.
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2. ANALYSIS DESCRITTION ,

The integrity of the piping system and its effects on the

operability of the valves are analyr.ed for pressure, deod-

weight, seismic, thermal expansion. atd the flow transient

loads. The effects of the flew transient leadn are analyzed

in three steps: (1) perform thermal-fluid analysis to

determine the states and the flow conditions of the fluid,

(2) generate time dependent, flow induced forces on the

pipe for piping dynamic analysis, (3) perform piping struc-

tural dynamic analysis. Steps (1) and (2) are performed by

(f AEA - Dept. of Gilbert Associates, Inc. and are reported
|

separately. This report covers step (3) and the analysis

for pressure, deadweight, seismic and thermal expansion

loadings. Fig. 2.1 shows the major analysis procedure. |

.
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TPIPE RILA?-5

ANALTSIS ANALYSIS
(Pi ing- (thermal-P.

; l structural) hycraulic).

} on CDC on UCC
/ cot:puter system computer syste:,

*
,1 -~f,

T (performed by
set up pipine geometry model AEA Dept) -

. <y

C _temmerature, and forcing functioa
deadutjght analvsis_

- o
'

thermal expansion analysis # I

transfer to TPIPE for=at in
" _ IBM system, GAI *

seisede analvsis .|
i |
| P V j
; time historv analvsis : traEsr.it .to CDC comnuter service

.O "

TPIPE post process
;

(piping stress and supports evaluation
y per EPRI report " Guide for application-

of valve test program results to plant
specific evaluation ", Appendix E.)

I ,

'

.

1 ) l

pipe support equipment valve
stress load nozzle acceleration
evaluation evaluation evaluation evaluation

i
U

conclusions and recommendations

Fig. 2.1 Analysis Functional Flow Diagram

e
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3. Analysis Tool

Gilbert /Coenonwealth piping analpis cott; uter code TP!PF,

version 4.2, July 1962, was used in the piping system analysis.

TPIPE is a general piping analysis costuter code developed

by PMB Systems Engineering, Inc. in Gan Francisco, and nas -

been used by Tennessee 7s11ey Authori:y, Gilbert /Co=nonvealth

and other organizations for several nuclear power plant projects.
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4. Transient Conditions Analyzed

The SRV discharge piping could be subjected to saturated

discharge and subcooLed water discharge. Both cases were

analyzed separately and the worse of the two loading cases
4

e

for piping stress 2s and support loads were screened using
i

TPIPE pos: processor.

The PORV discharge piping was analyzed for a 400F, 2500 psig

subcooled water discharge.
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5. Loading Combination and Acceptance Criteria

The loading combination and acceptance criteria for the SRV

and FORV discharge systems were based en table 5.1, which
'

were given la appendix E of refere: ice 6.
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/LOAD COMBINATIONS AND ACCEPTANCE CRITERIA FO!L PRESSURIZER SAFETY
.

'

AND RELIEF VALVE PIPING AND SUPPORTS - SEISMICALLY DESIGNED DOWNSTREAM POitTION
(TABLE 5.0

-
.

Service StressPlant / System
| Combination Operating Condition Load Combination Limit

I A
; 1 Normal N

2 Upset N + SOT B
g

3 Upset N + OBE + SOT Cg
!

4 Emergency N + SOTE

| 5 Faulted N + MS/FWPB or DDPB D*

' + SSE + SOTp
D

6 Faulted N + LOCA + SSE.+ SOTp
. _..

DEFINITIONS OF LOAD ABBREVIATIONS
*

,

4

iN = Sustained Loads During Normal Plant Operation SSE = Safe Shutdown Earthquake

ISOT = System Operating Transient MS/FWPB = Main Steam'or Feedwater Pipe Break

I1I i
SOT = Relief-Valve Discharge Transient DBPB = Design Basis. Pipe Breakg

; SOT = Saf ety Valve Discharge Transient (1)! r LOCA = Loss of Coolant Accident
E

SOT = Max (SOTU; SOTE); or Transition Flow -

p,

: OBE = Operating Basis Earthquake
. -

This table is applicable to the seismic. ally designed portion of downstream non- ,

| (and supports) necessary to isolate the Category I portion fromcategory I pipingthe non-seismically designcd piping response, and to assure neceptable valve
loading on the discharge nozzle.

.

,

Use SRSS for combining dynamic load responses.

-
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6. Summary of Results and Conclusions

6.1 The results of S/RV discharging piping are summarized
as follows:

a. PORV(ME-16?,93) - Maximum stress in this piping branch
is within allowable limits. (see table 6.1) Also, all
snubber supports 1 cads are within the desiFwsd capacities.

b. SRV(ME-88,69) - Mar.im$n stress in this piping branch
just reached the allovable limits. (see table 6.2)
All snubber suppor.ts it,ad are within designed capacitier.

.
*

c. SRV (ME-91,92) -Maximun stress in this piping
branch will be within allowable limits after adding
one 3 kip snubber at~ joint 346 in Z direction..

However, all the snubber supports load are still .

within designed capacities.
.

'

d.' The SRV nozzle loads a'toutlet,flangeimposedbhthe
'

piping exceed reco= mended maximum loads shown on vendor.
catalog (see Reference 1 or attached) . -

e. The PORV nozzle allowable limits are not available.

f. The Reactor Coolant Drain Tank (WDL-T-3) nozzle loads
'are below the allowable limits used for previous analysis.

.

g. The normal operating condition for the S/RV
discharging piping is when the SRV and PORV are
closed. The discharging piping temperature will
be the same as the plant normal eneiromental
temperature. The discharging piping will not
contain any sub-cooled water during the system
normal operating condition.

..
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CALCULATION
C, o,,,,,,7o, gy 7

p/h/%DATE

7. 2. / Marwu Paomry so M Cross ssenow
_ -

- . - _ _ . , _ .
_

._

.

,

MATERIA'. PR0PERTIES

MATERIAL COLD ELASTIC POISSONS THERMAL EXPAHSIDH MEMBER HOT ELASTIC COMMEN
HUMBER MODULUS RATIO COEFFICIENT TEMPERATURE MODULUS

(PSI) (IH/IN/FA) (FA) (PSI)
1 28300000.0 .300 .000009760 550.00 28300000.0 SA312
2 28300000.0 .300 .000009650 450.00 28300000,0 SA312

-

3 28300000.0 .300 .000009520 340.00 28300000.0 SA312

. _ _ -. . . _ _ _ . . . _ . _ . . . _ _ .. _ . ,.

_

PIPE MEMBER CR0SS SECTIOH TYPES

.(' SECTION OUTSIDE WALL AXIAL SHEAR FLEXURAL WEIGHT / SECTION
HUMBER DIAMETER THICKHESS AREA AREA INERTIA LENGTH DESCR" 'ICH

(IH) (IH) (INNM2) (IHMM2) (IHWh4) (LB/FT)
1 6.625 .2800 5.58 2.79 28.1 26.57 6" PIP
2 4.500 .2370 3.17 1.59 7.2 15.45 4" PIP
3 10.750 .3650 11.91 5.96 160.7 49.43 10" PIP
4 6.625 .5600 10.67 5.37 49.5 .02 SRV
5 4.500 .4740 6.00 3.03 12.3 .02 PORV
6 18.000 8.5000 253.68 180.28 5152.9 38.00 6" EXT
7 12.000 6.5000 112.31 91.83 1017.8 28.00 4" EXT

|

. . .

. . _ _ _ _ _ . _ . .__ _

_ - . - . . .

CLASS 2 POSTPR0CE$$0R MATERIALS

NATL MATL DESIGH PEAK ALLOWABLE STRESSES YIELD
ID HUM CLASS PRESSURE PRESSURE COLD HDT STRESS

(PSIG) (PSIG) (PSI) (PSI) (PSI)

l 1 2 700.00 700.00 18500.00 15500.00 30000.00
2 2 700.00 700.00 18500.00 15500.00 30000.00 l
3 2 2500.00 2500.00 18500.00 15500.00 30000.00 |1

|

(
!

-/4-

| PROPsinE * AEY INrapp,. ATION OF GILBE RT A55CCI ATES. INC. FOR INTE RN AL USE ONLY G A e 446 12/81
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2.8 VALVI ACCELIRATIONS /
^

= ate O / M o.rc

E-FV2 E-v2TAG NO.

JOINT N0. V)//l). /) &
ISO NO. 8-3/2-fd b.f 8 ,3/,2 ,$~df M .f ~

w.

hT A0$? 0. 400,

5 A2T [,3[ [-=15

8 2h [M*

3T

- .

ACCILIRATION ALLOWA3LE ACCELERATION ALLOWA3LE ACCELERATION ALLOWA3tI

'I*HF 0,3s3 7 A9 'O.904F 2Yg
" 'If " /. 43/p p 37 /./37& 37

-
.

RC-6/A ??C-RV/8uG NO.

3[k- pfC: JOINT NO..

CE-blJ- M & O p-3t?-spp-fev. 3
'

250 NO.
u-

| hT 0.04 G.
s

. .

2T p.00/ O-Sy 'a
-~

88 ^2T p.20/ 0.03 [ .

-

:

. .

ACCILERATION ALLOWA3LE ACCELERATION ALLOWA3LE ACCILIRATION ALLOWA3LE

[. 8@/ h h .
*

* **i " O.>01& 30 0 03ES 3>
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6.2 As a result of the analysis, some tentative conclusions '

and reconunendations are as follows:
.

a. After adding one 3 kip snubber at joint no. 346
(ME- 91, 9 2) , the maximun stress of the S/RV- '

discharging piping will be within the allowable
limits,

b. Valve nozzle loads shall be re-evaluated by the vendors.

c. Tank nozzle loads are lower than the allowable limits
used for previous design. (see next page)

.

d. Spring and rigid supports need to be re-evaluated due
to load changed by the piping filled with subcooled water.
(see Section 6.1 comparison results)

.

, e e = * *

.

.

e

9

6 9

8

e

9

-

. .. 4

.
.

' --12-
?

Geert/ h .A

_ _ _ _ .



#--

D

m
|

t
I ,

. . . .

.
-

. ,
~

- .

, ,s ,

- .

.

$,
_

t
, 's

,

M S

e -- g , m .. - 4c4 , ,- -,
,

_ . . V ' . * f-
'

5_ _. L .t t
' I

__. .* *

!
l

!

.

l*'.A
e

i '

; |--
.

_

.

S

C
E

..

1 :
*

I
"

1,
!

-

i-

'
P *n

MEP ~~' *
i te

m"Ei b
',

1 3; . .

g

Iu % M-
,

.,, .
. gF'We - I d

.

~

/*#N - .3 1 ;=e .m- [,I

k ._ g - iiEd!!!!!!!!E. m!
.

,

!3
t

q:

..

'
t

. - - _ - - - - , , - - -



safety valve -series 31700

( Pressurized water reactor service {
Primary vessel serrvice; closed loop
systems

/ \
. I

'E paixing around stainless
steel shaft prevents leakage to atmosphere.

\ c.

i | unique in closed bonnet valves,

|' D points.
I this feature prevents damage to spind|e bearing

4 |

i i specially designed to
f { [ eliminate eccentric loading and to provide full re-

( ' lieving capacity at minimum accumulation.'

'". T assures, pressure balance in the'
, j event of damage to bellows. Also acts as a lift stop.

,

i
inconel 600 suitable for back pressures

up to 750 psi.'^
;

- i
' the machined spherical

'
tip, and a sma!! flat at the entreme end provides a
better bearing point than a ball which might break,

{as a result of stress concentration. Bearing surfaces
j [ are stellited to eliminate galling.,

h eliminates distortien due toEsM I - ..a thermal stresses. Temperature differentials quicklym

,
1 L equalized and permanent tightn:ss assured.

|
prevents misalignment due tou '

| M || unusual tightening of flange studs.

h~ permits higher external loading. , - '* than conventional valves; see Force Diagram on
_ ,

page 15.

) f alloy steel forgings. Precision

|
machined inlet surfaces provide optimum entrance
conditions for steam flow, greater resistance to steam

\ erosion and corrosion.

k
c ,"

*U.S. patent #2.643,671; other patents pending.

Thermocese!' seat
The disc seat in the CONSOLIDATED pressurizer safety valve
is the Thermodise design. The experimental work conducted by
a research institute some years ago for CONSOLIDATED valves.

High capacity, flat seated, reaction type safety valve with en- demonstrated conclusively that extreme tightness on steam
closed bonnet, balanced bellows, and auxiliary balanced piston, service required some means of compensating for tempera- g

( * this CONSOLIDATED MaxiCow safety valve is designed to assure ture variations around the periphery of the seat bushing. This y
a maximum degree of tightness and operate under variable back was accomplished by the Thermodisc!' seat construction, a
pressure conoitions on a pressurized water reactor, patented feature of CONSOLIDATED valves.

.__ - . . . _ , . _ . .- _ _ . - , . . _- - . . . -
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The guiding of the stainless steel through bushing in the flanged
inlet valve is located in the upper part of the base as close
to the seating area as possible. Locating the guiding area at i
this point permits better alignment of the seat and disc, assur-
ing a greater degree of tightness. This eliminates the possi- [ hbility of misalignment of the noz21e caused by uneven torque (
on the bolting when the flange of a safety valve with a through
bushing is installed on a unit. -

' E

Safety valve is popped on steam. A standard test is conducted I
on steam, with condensate leakage maximum of 2 cc/hr. per
hour after valve has '' popped" and the pressure reduced to YJg ~/ ggM

95% of set pressure. O,

f \~ l
OExperience has proven that the spring load must be trans-

mitted to the valve disc with the load imposed as close to the 3 O, Oseating surface as possible. The CONSOLIDATED valve design
has this featurt , assunng proper alignment and load distribu- 7 g

Otion at the seating surface.1his prevents the disc from sliding
across the seat on opening and closmg. In addition, the ac- OO
curately centered position of the disc relative to the seat
is mainta.ned by a close tolerance guide between the disc and
the disc holder.*

.

TM CONSOLIDATED pressunzer safety valve has a machine
spherical tip on the spindle and a very small machined flat at
the extreme end. It has been proven that this provides a better

. bearing than a perfect ball since stress concentration at one
point on the ball will normally cause breakage of the ball.

RECOMMENDED MAXIMUk EXTERNAL LOADSStandard. body material is ASTM A 351, Grade CF8M stainless
steel to eliminate corrosion due to borated coolant water.

VALVE F. F, F. MAXIMUM LOADS

TYPE Lbs. Lbs. Lbs. M. (In.-Lbs.) M. & M, Un..Lbs.)

Matenal is inconel 600, with suitable back pressure to 750 psi. 31719- A 250 125 125 1750 875
Seal plate beneath spindle is welded to the di$c nut which is in 31729 A 210 135 135 1294 _. 1147
turn welded to the bellows. This design feature prevents any gas C 31739-A 670 335 335 6700 3320

-

'

or steam from escaping past the disc and spindle. gy -

37 ._ _ . - ~ 3500
! 31749- A 700 350 350 7000 3500

The auxiliary piston in the CONSOLIDATED pressunzer safety 31709K A 600 300 300 6000 2900
valve compensates for bellows failure, allowing the valve to
function properly and protecting equipment until the bellows
can be replaced.

*

DISTRIBUTION OF SIMULTANEOUS EXTERNAL LOADS *
_

If Fx is: one horizontal and the other
load may be: may be:

100 0 0
'

90 56 50

75 75 75
50 90 50

0 100 0

(
,.m.,s _ .,. m ,m.. .

..
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DIMENSIONS

ALL TEMPERATURE CLASSES

AND E I Dismantling Weight
TYPE A (300 #1 (600 4) C D E F G Height ths.

1 % " 31719 735 7M 8% 29M 'X. 2V. 9 13 39 200

2-31729 7%. 8M 9M 36!; 'X. 2'V. 10M 18M 49 240

2%" 31709K 9 9'X. 102; 41!; 'X. 3X. 10's 20?; 66 % 500

2 % " 31739 9 9'X. 10?: 41?g 'X. 3X. 10?! 20?; 66% 500 g.

( 3*31759 84 10 llM 45M 'X. 3V. 14 IBM 70 800

3- 31749 84 10 11M 45M 'X. 3V. 14 18?; 70 800

.e
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MATEAlALS

$
I Base ASTM 4351 Crade Cf 8M Stainfess Steel

E ,s,
~..

. 2 Neute ASTM A182 Crade F347 Sta.ntess Steel e
3 Ncue Cashel A:SI 304 and Astestos
4 tcwer Adi R.ng 19% Chrome Stainless Steel to Eng Inst MA 12 ,
5 tower Ado Rmg Pm 13% Chrome Sta*ess Steel to Eng Inst. MA.7 -

6 D sc ASTM A461 Crade 688 Nickel Base Ai!cy
7 Curde Monel A:loy 505 '\.

8 Beuons Assemb!y V]84 Bellows ASME 58168 inconel 600
88 8eilows Flange ASME SA240 Type 31El Stainless Steel
8C Disc Nut ASME SA182 Grade F316L Stamiess Steet
80 Flarge Adaptor ASME SA182 Grade F316L Stamless Steel e
9 Guide Gaskets AISI 304 and Asbestos

10 Disc Holder Menel Adoy 505
11 Uccer Adi R er.' 19% Chrome Stainless Steel to Eng Inst. MA.12 .awm m.
12 Upper Adi Rirg Pm 13*. Chrerre Stamless Steel to Erg. Inst. MA.7 {13 Top Adi. limg 19% Chrome Stamiess Steel to Eng Inst. MA 12 ', , j14 Top Adr Rmg Pin 13% Chrome Stamiess Steel to Eng. Inst. MA7 ,
15 Somdle ASTM A182 Grade F316 Stamiess Steel
16 tsft Stop Monel tiloy 505 s s
17 Sucoort Piste AISI 410 Stamtess Steel .

*

18 Support Plate Caskets A!SI 304 and Asbestes % 4
19 Floatmg Washer Monel Alfoy 400

' -20 Wastier Retamer AISI 410 Stamiess Steel
21 Retamer Cao Screw AISI 316 Stamless Steel ** *
22 Too Spring Washer Assembly .

224 Sorms Washer ASTM AICS Grade il Carbon Steel -

22B Pin Chrome vanadium Steel
23 Bottom Spring Washer ASTM AlC$ Grade il Carbcn Steel
24 Spring EHW fungsten Steel to Erg Inst. MA-16
25 Bonnet Assembly
25A Bonnet ASTM A216 Grade WCB Carbon Steel
259 Bonriet Plug ASTM AIC5 Grade O Carbon Steel
26 Ocnnet Stud ASTM A193 Grade 87 AIIcy Steel
27 Stud Nut ASTM A194 Grade 2H Alloy Steel

(4 '8 Comoression Screw ASTM 893 Adov 661 CONNECil0N
\ 3 Compression Screw Nut ASTM B199 Alloy !!B Lended Nickel Selver

30 Release Nut Alsi C1018 Carbon Steel In!st* Outlet"'

31 Cap ASTM A216 Grade WC8 Carbon $ teel Orifice
32 Cap Casket AISI 316 aith Asbestos Fdler Drifke Dis. Area Orifice ANSI ANSI

!! ha'o $d Nut a e' Size Sq. Inches Designation Flange Flange*
AS A t

35 lever Shaft 13% Chrome Stamiess Steel to Eng. Inst. MA.7
36 Liftieg Fork ASTM A47 Grade 35018 Malleabfe tron W2 994 1 1%*2500* 4* 300# R. F-
37 lever ASTM A47 Grade 35018 Malfeab!e Iron

2 1.431 2 2, 2500* 4, 300* R. F.
38 Shaft Collar (Not shown) 13% Chrome St!miess Steel to Eng. Inst. MA 7

!! $"n'g"fNot 2% 1.840 K 2 % * 2500 # 6* 300# R. F.
'" ' ' " ' ' " "'
h n Ashes s

Al Pachmg Nut (Not Shown) 13*. Chrome Stamtess Steel to Eng. Inst. MA 7
42 Lever Nut (Not Shown) ASTM Al94 Grade i Steel 2% 2.545 3 2%~ 2500# 6 300# R. F.
43 Rmg Pm Gaskets AISI 316 with Asbestos Filter

3 3.341 5 3* 2500# 6' 300# R. F.

3 3.976 4 3* 2500* 6- 300 # R. F.

' Flange Thickr'ess may exceed ANSI - See Dimension Table
"Also Available with 600# Outlet.

.

VALVE SIZES
- . . . - - - - . ,

Pres-Temp. Size IM" 2" 2%" 2%" 3' 3" Pres. Connection"
ANSI

Orifice .994 1.431 1.840 2.545 3.341 3.976 Flange

Size 1 2 K 3 5 4.

''

~| Temp. Temp. I
Pres. I Degrees F. Desig.

Inlet
2500* R.F.

2500 i 650' A 31719A 31729A 31709KA 31739A 31759A 31749A 2500

( 300# R.F.

" Flange thickness may exceed ANSI (see dimension tableh also available with 600# outlet.

Capacitiet shown on pages 18 and 19 - Outlet rtaction shown on Pages 8 and 9.
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INSIE0EOUNUIU Gilbert / Commonwealth

to: DISTRIBUTION

from: P. L. Bunker

subject: TMI-l PORV/SRV
Meeting with GPU Nuclear
May 17, 1982, Reading May 18, 1982

Minutes of Meeting
.

Purpose

A meeting was held on Monday, May 17, 1982 at GAI in Reading between GPU
and GAI. The purpose was to discuss GAI's ability to provide preliminary
results to GPU on an accelerated basis. PORV and SRV valve characteristics
were also discussed.

Present_

GAI. CPU

D. E. Aunkst J. D. Abramovici
R. R. Brems U. S. Bhachu
P. L. Bunker
J. M. Cajigas
M. Z. Lee

.

Documents Exchanged

GAI nemo Bunker to Brems, "TMI-l Recommended Valve Inlet Conditions for
S/RV Discharge Piping Analysis" May 17, 1982.

Discussion

1. Schedule Acceleration -

GAI indicated that a ffreliminary evaluation of the support loads could
be available to GPU 4 working days after the preliminary RELAPS Force
data is available. This will enable GPU to begin procurement of any
required snubbers. '

2. Progress Reporting

GAI will call J. Abramovici or U. S. Bhachu each Thursday to report
progress. Followup will be by telephone conversatica memorandum.

k 3 .' PORV/SRV Inlet Conditions

The GAI interpretation of the B&W " Plant Conditions Justification Report*

- 17 -
C89 33 t 7 '7 e
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DISTRIBUTION
P. L. Bunker
May 18, 1982
Page 2

was given to GPU. GPU will review and call J. Cajigas by May 19, 1982.
At that time agreement should be reached between CPU and GAI as to the
valve inlet conditions.

'

4. PORV/SRV Valve Characteristics

The following items were discussed and tentatively agreed upon unless
better information is obtained from Dresser.

(A) Valve Flow Rates to be used in RELAP5 analysis:
Use the rated steam flow and apply a 90% factor for derating and a

i 5% error factor.
<

PORV

i m = 100,000 lbm/hr x 1.05 = 116667 lbm. @ 2300 psig
< .90 hr.
i

| Safety Valves

m = 317973 lbm/hr x 1.05 = 370968 lbm @ 2500 psig
( .90 hr

(B) Valve opening times:

Safety valves;

(a) Use .040 seconds for subcooled water discharge
(b) Use .012 seconds for steam discharge
PORV;

,

(a) Use .060 seconds for subcooled water discharge
,

(C) PORV Cv vs. Stroke
(a) GPU does not have a Cv vs. stroke curve.
(b) GAI will contact Jim Correa (GPU) and discuss the problems.

Jim or GAI will contact Dresser.

(D) Safety Valve Ring Settings
GPU does not have this information. They expect ring settings to be
changed after valves are relocated.

, L -

P. L. BUNKER
NUCLEAR ANALYSIS

PLB:jah
cc: Attendees

( R. E. Anderson
G. M. Kowal
R. Murthy.

M. M. Waselus
_ _

_ _ - ._ . - - - - . _ _ _ . -.
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(1 Octobor 9, 1969 I,

.- 0stober 9, 19c9
.

.- . . . . .

- Q- .

. - . .

70s -
!!r. B. R. h'hcelock, Jr. ".'

.

-

.:

K. E. Ibdland !.
-

.:- .no , -

Tnrss Hile Iolend Nucicar Statica
.

Piping Scic=ic Ar.slyais
_ . .. .

.
,

susacy,
.

-

09I .O.02 .

- - .
.

.

..

dated.

In cceerdance with our precione diccession cr.d in reply to your cenorequest.
the follo.iing infor.c.ation should anaror your

30, 1969;
h "QU M. PIPSOcptesbar

Th3 coic2ie pipe cnalycio for Clcsa I pipi:q ic perfor.23d wit
,

6 horizontal ground

ST7.2S", ::hich in haasd on meni=::n reopenco due to O.C g0.5% dc: ping, for a cyctdc und:=pened natural frecyancy.i d cy ths FS/JL to
In .

cddition tha effect of vertical ground tetion is cpecif eRefer to Fig. 3 1.1, 1:end:ent #6notien, uni:3

bo 2/3 of the hori:: ental ground estien.Tr.e fcetor of 2/3 for the vertice.1 seienic stracces =uct be
,3 cpplied to ths recults frem "CUl|3-PIFE Sr.?IS" bofers cc=bining theseof the FS!O.. load cc binations.

results with the hori cht:1 sair.nic otrasses and otherd cotion,

For c=dem hypothotical certhyecks cra:1 to 0.12g horisontal grounh 11 be doubleds.

the previous recults duo to 0.05g h:ricental greur.d cotion c 2
crx1 st'.ilar for vertical ground motion. t d in various
1 plification fcctors for equip =:nto at different olevation loca eto C. H. Litting
huildt,gs h:ve b:en fr.:nished by D. A. Ocdfroy in his m: oll bo cpplisd to the

~

13,1969. Th oe c=211riestion factora cha
fir.21 racuito as obtain d iron "G; .B-?I?E STPBS".dated J: cue.ry

q
O R:ceter Daildi:q Shell.

,
.

P.SACTOR WILDEE Roactor 22ilding, Int:rior , I.iplifichtien Fcetors~

Structurer, taplification, Factors
Elevation: ,s 1 00- ~~

l.00 - 1 00
m it ou 2.00 1.60
3038-0" 2.85 2.0%
3268-O" 3 72 2.65
346' ot' 4 45- ( 4 12 ],

355'-on -.--

4368-0' i lifi-

For pf. ping loccted at different elcyctiono, use the coat conservat vo cma
.

,% cation fcetor.-
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of the response (i.e. , stress, shear, moEent, or deflection) of each
contributing mode due to vertical motion to the corresponding absoluto -

values of the response of each contributing mode due to horizontal (
htion. '

( La:: ping Factors~

The following damping factors have been applied to the maximum earth-
.

quake in the seismic design of components and structures:

.

j Percent of
Component or Structure,

' Critical Damping

*

2.0
1. Reactor Building

2. Concrete Support' Structures 2.0Inside the Reactor Building

3 Assemblies and Structures 2.5(a)' Bolted or Riveted 1.0
(b) Welded

'

O.54. Vital Piping Systems
.

5 Other concrete Structures 5.0above ground .

Scaled plots of stress resultants, stress couples, shear, and deflections (for seismic load are shown in Figures 5-20, 5-21, 5-22, 5-23, and 5-24.,3

-
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MEMORANDUM
.

.

CILD ER T ASS O CI ATES, INC'

% .

(..
Juno 17, 1970

-

.

l{r. C. H. PJ.ttingvoi

I.
'

rao D. D. Krenco

Threo Milo Isicr4 !.tc1 car Stetion .

susacri
Unit Eo. 1
Enir-d.c D:Mm

.

Refor to K. 3. Ho11c:rl'c nc=o of Jc=2=7 9,1970. A3 r.cntioned thera,
no:c:n1 er. gin:cring pmetico often rc.T.:irco the ccvolor: cat ced util5ction

''

of new information ca it bec=:s cyc11cblo. ,

.

Accccgn71n.; thic n=o is a st'ide entitled "Enirfi.c&im M * ? ;;&nt~nf

go4g1cet.W. Tho typicci ceinde dccip reqcir=:sto d:ccrit::d t':crein-

rcin the ==o for tw eq2ip=cnt c:r.mtcd en the included titrucit:ca.

Theco noor recpsnco c/o:tnc cm.T:o hevo been sencratzd iT::n cutput of a
pregr.ar. bsned en tin rcroM. .N r--in In 21". 4- m' h"4---M. f *~'" *4 q a-

h@;,Gy;;M,3 ;; J. I*. Ei;;ris cr.i J.1:. no:scca of 17.2. I"Gth to t*ja
.

?g% i

deolp c rthgr.ho. tdan 59 ct:tc'c.urcl dc 7 ng end 0.5,c b? ;cd en tho . Cognow pro.g ;n is in*2 t.!? ,Cl2F2 T.ro.p:2. The curm s cc
i eq.11pnent dc= ping.'

Curves for other b r112 kc;; *c|.11 bo cvcihblo in the n:cr futuro.
'

. .

D, D. Emuse
, .

.

DD:Ung
Attecluent

fAh|/dNSU WAY
0 q. o dryn t ''.t* k

,-
'

'
cet M. E. Shndo .y*

,

/~62 08 NE. T. 1(croco
(t,7y v7 <f/J'd OthWlIS N'bCT**3*

'

gg A C~

I U.15cD: 5

J. Ech:n, Jr.
AUX)_"UEL C3 ,0 rd T,B. 2. Uhcolock, Jr.

A. H. Lar:cn ItJTE M i.,
,

U. Shieldo _N T/3KE1.
*

H. Scilor *

D. E. Cronsborger f, f /. 7)
H. J. Loininser5

K. # w31ssa3

( LFo.s.pr .

.

-26-
N. ~

I
.

G Al* 35 8/5

_ _ _ _ - _ _ _ - _
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TABLS OF COI:T.',MTS
.

Pane !!o.*

!
e

Typical Scismic Requirements for Equipnent
,

'
,

1"* .
,

Specifications ,

-| 2 ,

Choosing the App opriate Floor Response Spectrum ,o
,

-

.

Model for Auxiliary,. Fuel Handling, and .

3Fig. 1 .

Control Daildings I .
.

''

4-Floor Response Spectrum for Ibss Point 1Fig. 2

Floor Response Spectrum for Mass Point 2' 5 .

Fig. 3
6

Floor Response Spectrum for Mass Point 3
.

Fig. 4
7Floor Response Spectrum for Mass Point 4'

Fig. 5
8

Fig. 6 Floor Response Spectrum for Mass Point 5
-. .

9Model for Reactor Building Interior Concrete .

Fig. 7 .
,-

3 10 ~Floor Response Spectrum for Mass Point 1 ,

Fig. 8
ll?Floor Response Spectrum for Mass Point 2

.
,

Fig. 9
12'

($T
Floor Response Spectrum for I! ass Point 3

d Fig. 10
13-

-

Floor Response Spectrum for Mass Point 4Fig. 11 I
14

Fig.12 Floor Response Spectrum for Mass Point 5
.

-

.

*
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,w* .

.

.

g
.

.

.
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TYPICAL SEIS"JC ESUIP".jS!!15 FCn. EOUIP*2!!T SP. CIFICATIO!!SC* .. ..

. . ..

The assembled suitch, components and triring chall be designed so that the~

%

function of the circuits or co=ponents will be performed in accordance with
i

the specification when subjected to the horizontal acceleratio,n plus two-thirds
*

-

1,

. '

(2/3)of,theverticalaccelerationactingsimultaneously.
.

,

i
* .

'

In addition, equipment, accessories, controls, components, and wiring shall.

not dislodge nor suffer relative novement resulting in*any loss of function
;

for the seismic condition:
. .

,.
,

. .

2X (horizontal accel.) plus 2X (2/3 vertiet.1 accel.) acting - ,

.

.

.simultaneously. * *
,

..
. .

. .. .

-

Horizontal Acceleration:
.

* 'l

Calculate the natural period of the equipment for the horizontal direction chosen
.

,

such that the corresponding acceleration from the respense spectrum is maxirun.O
.

If the natural period is unknown, use the maximum p.ossibic acceleration of the
\

.

*- .
*

speetrum. ' .

-
. - .

#, *

Vertical Acceleration: ~

From
Calculate the natural period of ths equipment in the vertical direction.

Similarly,
the appropriate response spectrum, find the corresponding acceleration.

~

'

if the natural period is unknown, use the msninxr. possible ace'eleration for the
-

,

.

particular response spectrum.-

Choosin: the A >sropriate Floor Response Socctmm: ,

Use the floor responsa spectrum'for the floor closest to the location of the.

e411pment. *

.

%
For example, given a piece of. equipment that muc.t be specified for scionic'

requirenants and is located in the Auxiliary hilding at El. 310'. -
-

28 _
'

-

.
.

. -- ..----------.--.,-r- , , . ------a - - - , , - .y.- , - - p~-, - _ - - - - .,,,-.-----,..-e._ ------m-.- --e.. . -



t. , . . . . , .

i
the ma::s $cUil for the Auxiliary, Fusi Handlirq and !

Refer to Fig. 1 showi
The closest mass point to El. 310' is mais point 5 atdontrolBuildings,

,

Therefore, Fig. 6 showing the floor response of mass point 5
El. 302'-6".
would be included in the specifications along dth the typical scismic' ,

. *
. - !*

e
e

,

reqairements.
.
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mem0randum Gilbert / Commonwealthp

to: M. Z. LEE

from: R. Murthy

subject: TMIl SRVS and PORV Discharge Line Forces -
Data Transmittal June 7, 1982

Enclosed are the preliminary force data and plots obtained from the RELAPS/
MOD 1 analyses of the TMI-l SRVS and PORV discharge piping systems. The
force data are in the following files:

1.O TMI.PORV. FORCE. PSI 70. DATA
(opening of the PORV with 400 F, 2500 psig subcooled water and 70
psia back pressure).

1.1 FORCE plots of Item 1.0 for 0-0.25 sec (Plots for 0.25 - 0.5 sec

could not be obtained).

2.0 SRV40. DATA

( (opening of SRV with 400 F, 2500 psig subcooled water and 70 psia
back pressure).

2.1 FORCE plots of Item 2.0

3.0 STEAM. DATA
opening of SRV with 2500 psig steam pressure and 70 psia back
pressure.

! 3.1 FORCE plots of Item 3.0
1 e-

. M. WW
| R. MURTHY

RM:jah
Enclosure

R. E derson h
M. Waselus

| G. Kowal
i L. Y. L. Chou

R. R. Brems

- lG -
Gal 35 12,75
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2 25 7RI VERT RESPONSE
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8.82 0.357
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0.032 0.733
0.037 9.493
0.042 9.487
0 048 0.6
0.055 c.757'
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1.0 0.113
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4. 0.74
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. 0.07 2.2
l e.e7s 3.e

4.878 4.0
0.08 5.0
0.004 7.0
0.09 8.0
0.1 7.0

| 9.105 3.0 l

j G.11 2.0
| 4.12 1.3

0.13 0.97
| 0.15 0.7
\ 9.2 0.5
( e.33 0.28
| 1. 9.17
! SS

i

,
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a

SUCJECT C1510 PAGE i

Gilbert A:socistes,Inc.
""l Ld _d .d _d

,,

c f _, - _ . _

.
MICROFILWED PAGES i

[ CALCULATION ?o, ,,, , ,7,, g .g
7MM MDATE

0. IDENTIFICATION OF COMPUTER OUTPUT FILES

FILE JOB JOB FILE DESCRIPTION
NO. I.D. DATE NAME

1 AYXBBDI G/17/82 PORVP PORV POST PROCESS

2 AYXBANil 6/17/82 PORY PORV DW,TIIERMAL,0BE

3 AYXBBAK 6/17/82 PORVT!! PORV TIME !!ISTORY

4 AYXBMBK 6/16/82 SRVIP SRV1 POST PROCESS

5 AYXBLTD C/10/82 SRV1 SRV1 DW,Ti!ERMAL,0BE

G AYXBLYV 6/10/82 SRVIA SRV1 TIME IIISTORY (SUBC00 LED)
~

k 7 AYXBAWS 6/16/82 SRV1B SRV1 TIME IIISTORY (STEAM)

8 AYXBADC 6/10/82 SRV2P SRY2 POST PROCESS

9 AYXBLVO 6/16/82 SRV2 SRV2 DW,TIIERMAL,0BE

10 AYXBAJZ 6/10/82 SRV2A SRV2 TIME IIISTORY (SUBC00 LED)

. II AYXBAMQ 6/16/82 SRV2B SRV2 TIME IIISTORY (STEAM)

| 12 AYXBCAU 6/23/82 PORVDW PORV DEADWEIGIIT (STEAM)

10 AYXBCBD 6/23/82 SRVIDW SRV1 DEADWEICI!T (STEAM)
.

14 AYXBCAV C/23/82 SRV2DW SRV2 DEADWEICllT (STEAM). .

l

15 T452(A1202) 6/7/82 SRV40. DATA SRV SUBC00 LED DISCl!ARGE FORCES .

*

|
16 T452(A1202) 6/7/82 SIEAM. DATA SRV STEAM DISCIIARGE FORCES ~ v '. .

17 T452(A1202) C/7/82 TMI.PORV. FORCE. PSIA 70. DATA

NOTE : SRVI(ME-147,ME-88,89) AND SRV2(ME-148,ME-01,02) '

.

g ____

PROPRIE T ARY INFORat ATION OF GILBE RT ASSOCI ATES, INC. FOR INT ER*e AL U5E ONLY O A ' "* O'
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su2 JECT cisco pAGE ,

[ Gilbert A2sociates,Inc. or
i uu a a am,_

MICROFILMED PAGES
ANALYSIS / CALCULATION *

,,,,,,,,, .,,

g/g/pAoATE

. . . . . . . . . _ . . . . . . . _._. .-_ . _ - _ _ _ _ . . . . . _ . _ _ _ _ . . _ _ _ _ _ _ _ . __.__

9. IDENTIFICATION OF COMPUTER OUTPUT FILES (Continued)
. .. _ _ . . _ _ . . _ _ . . . _

FILE JOB JOB FILE DESCRIPTION
. . . . . _._ . . . . ..

NO. I.D. DATE NAME

18 AYXBBCO 7/30/82 SRV2P SRV2 POST PROCESS (ADD ONE SNUBBER)
, _ _ _ _ , .

.. _._ _ . . . . _ _ . _ . . _ . _. .._. . _ __ . . _

19 AYXBCHE 7/29/82 SRV2
.. . _ . . - . _ . - _ . . . . - . . . .-----

. - - . . _ . . . - .' SRV2 DW, THERMAL, OBE (ADD OhT SNUBBER) -_
. - - - --_ -.

. . .. . _ . . . . . .- . _ . . _ . -- - . . . . . .

.. _. . - . . . . . 7/30/82'. SRV2A. .-.SR2 TIME HISTORY (SUB) (ADD ONE SNUBBER)..20 AYXBDKQ
.. _. . .- . .. ..

. . . _ _ . - _ . _ _ . _ - _ _ . __ -. _ .._ _. . . _ . . _ . _ . _ _ . . . _ _ _ . _ _ _ . . - _ _ _ . _

.
21 AYXBPB 7/30/82 SRV2B SRV2 TIME HISTORY (STEAM)

._. ._ . . . _-- . .. _ . . . - - - - . . . . _ . . _

22 AYXEDZM 8/3/82 SRV2TH SRV2 THERMAL (COLD PIPING)
_ .._. . . _ _ . _.. . . . . _ . . _ _ _ _ . _ . _ .

23 AYXBDzI 8/3/82 SRVlTH SRV1 (COLD PIPING)(
. _ . . _ . . _ . . .. . - . . . _ . _ . . . . . .. . . _ . - . . . . . - . . _ . - - . . . --

. . . - . . . _ _ . . . . . . - . ._ _- . .-__. - __.. _ _ . . - - . . . - - - .

.. . . . . . . . _ _ . . . . _ - -. . _ . . _ . - . _ . . . . - . - . . - _ - .

_ _ . . _ . . _ . . _ . - . . . . .. . . - . . . ._ . ..-._ .._.. ._.. . _ _ _ - _ .

. . . _ . . _ . . _ . . . . . . _ ._

.

.

.. . . ..

.

..

-
* *

. _ . . . . _ . - --- - y ,

,_

C
4

-54.I-
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SUBJECT CISID PAGE

g Gilbert Associates,Inc. or
""l Ll _J LJ _'J'c_ g
MICROFILMED PAGE$

( CALCULATION an,c,,,70, p g
7Mo/P PoaTE

/0. EVALUATION OF P/PE SUPPORT

A@ EQUIPMENT MOEEG

10. /. EQUIPMENT NOEELE LOAD SUMMARY

( -

|
|

.

.

L - ss -

PROPRIETARY INFORMATION OF GILBERT ASSOCI ATES, INC. - FOR INTERNAL USE ONLY

. . - - - . . _ - - _ . . - . _ _ , - _ _ - - , _ . - . , . - . . , . . . - . .
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GILBERT ASSOCIATES, INC. TMI UNIT-1 W.O. NUMBER FILING CODE
READING, PA. NUCLEAR STATION 04-5064-000 (ME- 88,89)

;

PIPING ENGINEERING ORINGINATOR: VERIFIER: PAGE 001
DEPT. NUMBER 0432 0F 001

DATE:

2.10 NOZZLE L0AD SUMMARY

[ EQUIPMENT : SRV TAG n0. : RC-RV1B
N0ZZLE SIZE : 6" SERVICE : RC JOINI NO. : 249(MEMBER-2520) -

REFERENCE : PRESSURIZER SAFETY RELIEF VALVE OUTLET FLANGE
ORIENTATION : LOCAL (X - AXIAL,,Y,2-SHEAR)

'
LOAD CASE FORCES (LBS) MOMENTS (IN-LBS)
(RUN I.D.)

FX FY FZ MX MY MZ

~

DEADWEIGHT _

,

(AYXBLTD )
,,

O. -249. D .' 'O . O. '1344.
~

THERMAL:

(AYXBLTD ) 31. 103. 236. -I800. 12636. -5976.

SEISMIC-0BE
(AYXBLTD ) *2393. *198. D. O. O. *1368.

BLOWDOWN
(AYXELYU ) *2035. *84. O. O. O. *512G.

j

DW(NORMAL)#
(AYXBCBD ) O. -87. 'O. O. D. 120.

| THERMAL #
(AYXBDZI ) -2. -216. 23, * . -1800. 12636. 12780.'

_

( )

|
|

| NOTE : -

| 1. * - POSITIVE AND NEGATIVE VALUES
! 2. # - PLANT NORMAL OPERATINC LOAD

, Pqc 55 cco,rt.)
Geert /Commenuesith

- _ . - - - .- . . - . - - _ - _ - . - _ _ . - . , _ . - - . - _ - . - . - _ - - - . ,
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GILBERT ASSOCIATES, INC. TMI UNIT-1 W.O. NUMBER FILING CODE
READING, PA. NUCLEAR STATION 04-5064-000 (ME- 91,92)

PIPING ENGINEERING ORINCINATOR: VERIFIER: PAGE 001
DEPT. NUMBER 0432 0F 001

DATE:

2.10 NOZZLE L0AD SLMMARY

EQUIPMENT : SRV TAG NO. : RC-RY1A
N0ZZLE SIZE : 6" SERVICE : RC JOINT NO. : 353(MEMBER-3560)
REFERENCE : PRESSURIZER SAFETY RELIEF VALVE OUTLET FLANGE
ORIENTATION : LOCAL (X - AXIAL, Y,2-SIIEAR)

LOAD CASE FORCES (LBS) MOMENTS (IN-LES)
(RUN I.D.)

FX .FY FZ MX MY MI
.

h(-.
DEADWEIGIIT
( AYXBCIIE ) 1. -174. -4. -420. -132. -36.

TIIERMAL .

-(AYXBCHE ) 134. 199. -312. 1872. -11712. -8124.

SEISMIC-0BE
( AYXBCIIE ) *560. *60. *60. *98. *60. *1056.

BLOWDOWN
' '

(AYXBDKQ ) *991. *167. *178. *1503. *2685. *G238.

DW(NORMAL)#
(AYXBCAV ) O. -56. -2. -192. -60. -492..

| TIIERMAL #
i (AY,XDZMI ) D. -324. -122. 2892. -4716. 14502.

~

*$ '

| g )
|

|

NOTE :
| 1. * -- POSITIVE AND NEGATIVE VALUES
| - 2. # -- PLANT NORMAL OPERATING LOAD

Paot 55 (Coni.)my - - ,

. _ _ _ _ _ _ .- .__ _ _ _ _ , _ , _ _ _ _ _ ._-_.
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OcPT.NO. FsLING COLE I
GILBERT ASSOCIATES' INC. \

,

Metropolitan Lh. son Ccrpany 0432
ENGINEEDS AND CONSULTANT 5 ,,najeCywa.c w.o. numosa pace

RE ADING, P A. Bree Mile Islard Unit #1 04-5064-000
.

O RIGIN AT Q4SUBJECT ,,

SFJT IG.D SLMW EbM )</fM,,- _

04Tc k S /' A -
!&RK NO. MM veniricn

: c: . -
A ELYSIS CODE +y ,

DATt 3 ' > Y '-
ANAUSIS JOINT 10. 34f

SEISMIC CATEGORY
,

+Z +I
PREDICTEDPIPEMOVEMENT(INCHES)

f, pg(, RIGHT HAND CARTESIAN,g
C00RDlMATE SYSTEN

. N & O * 0b||
/n v O.302/w (ANALYST 'IC DEFINE)

NORr4

.

- DESIGN NECHANICAL LOADS

,- FORCE ( LBS. ) NOMENT (IN.-LSS. )
's Fr l Fy Fz Mx My Mz

' + + +- + + + g
,

,

-

- - - -
-

- -

+ + +- - + + +
'tie 3*SL

- - - - - -
*

.,
+ + +W * * *

SEISMIC-CBE -y i.- - -_

+yp + + ++ +.

SRvz ngq -- -- -

,

+pt/P
++ + + +

DESIGN ICAD - pi - --
.

-

;

+ //6 + * +
- y4,7

'

~ +mmg m
7- - -- -

Design loading combinations for sa%ic category 1, 2, 3 .

and non-nuclear supports . ,,;, |

l
,

'

W =mic Ccnditicn -

Catecory Tna aine Cases Classificatien I

a) Deadweight + Then al (Nc=al) Ccerating
1&2 b) Deadweight + te =al + OBE (Occ==i M ) Desien

('7 c) Deadweicht'+ 2e=al T(2)CEE (Cecasional) hthetical
-

# 3 & tbn-Nuclear a) Deadweicht + te=al (No=al) Ooerating

patC 55 (Coter.)
. . .. . _ - _ . . . . _ _ _ _. -
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GII.I:.El:T ASSOCI ATES, INC. D!I UNIT-1 W.O. NDiLE!! FILI.NG CODE

{' P.EADING, PA. NUCLEAR STATION 04-50G4-000 (ME-102,03)

PIPING ENGINEERING ORINGINATOR: VERIFIEP.: PAGE 001
DEPT. ND:EER 0432 Mib 0F 001

DATEi'J/>c/yy
_

2.10 NOZ2LE L0AD SUMMARY
,

EQUIPMENT : PORY TAG NO. * RC-RV2
N0ZZLE SIZE : 4" SERVICE : RC JOINT NO. : 143(MEMBER-1450)
REFERENCE : PRESSURIZER PORY OUTLET FLANGE
ORIENTATION : LOCAL (X - AXIAL, Y,Z - S1! EAR)

LOAD CASE FORCES (LBS) MOMENTS (IN-LBS)
(RUN I.D.)

FX FY FZ MX MY MZ

DEADWEIGl!T
(AYXBAN11 ) -72. 2. II. 132. 432. -864.

TIIERMAL
( AYXBAN!! ) -33. 64. -1133. 8124. 300. 276.

SEISMIC-0BE -'( -

( AYXBAN!! -) *83. *164. *238. *1452. *2124. *345G.

BLOWDOWN
(AYXBBAK ) *220. *304. *501. *2138. *1558. *2010.

NOTE :
1. RUN AYXBANil DATED 6/1G/82
2. RUN AYXBBAK DATED G/17/82.

3. * - POSITIVE AND NEGATIVE VALUES

.

O

. .. . ._ . _ . -. . ._. _-_ . . . - - - -
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GILHERT AS50CIATES, INC. Dil UNIT-I W.O. NLMBER FILING CODE
READING, PA. NUCLEAR STATION 04-G004-000 (ME-/61, $ )*

PIPING ENGINEERING. ORINCINATOR: YERIFIER: PAGE 001
DEPT. NUMBER 0132' U[--4/ OF ODI

DATE:'d y- W

2.I0 NOZZLE L0AD SUMMARY

EQUIPMENT : PEAETCAT'oN TAG No. : 7ES
N0ZZLE SIZE 4" SERVICE : RC JOINT NO. : /29

! REFERENCE : PENETitAn enJ
ORIENTATION : LOCAL (X - AXIAL, Y,2 - SIIEAR)

LOAD CASE FORCES (LES) MOMENTS (IN-LBS)
(RUN I.D.)

FX FY FZ MX MY MZ

DEADWEIGIIT

9. --i43 17. 156, 636.(AYxByg) 636.- -

THERMAL

uYxBau ) nS4 4n. -249. -soi s. -sysa - m o.-

SEISMIC-0BE

( CJ ( AYXBMid ) 126. I3h. 2%. t1900. -tilb20. 1680,
,

BLOWDOWN
4AYXB84K> i59 |. i13. 1247.. f82. is086. 2760.

NORMAL -

( )
.

UPSET
'

'

( )

i EMERGENCY
( )

FAULTED
*

( )
, .

.

; NOTE :
I. RUN AYX W DATED 6/I6/82.

2. RUN AYXB84K DATED 6/I7/82
'

:

I

.

s

- . - - - - - . - - - - . , , - - , , y,w _ r y. ~,._,,y-,---..,-,,_--m_ - ,-_. ,_. ,,,_ - -.- ._~ ,.m. . , . , . , - .-.._-,,,_m. -y,-w_.._.._ - , , ,. ,.. ,. ,--
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GILBERT ASSOCIATES, INC. D!I UNIT-1 W.O. NUMBER FILING CODE
NUCLEAR STATION 04-50G4-000 (ME-/6),y_3 ) |

. READING, PA. -

(,
PIPING ENGINEERING, ORINGINATOR: VERIFIER: PAGE 001
DEPT. NUMBER 0432 'tV*( OF 001%

DATE: % s t,'y 44

___

2.10 NOZZLE L0AD SUMMARY

EQUIPMENT : D8A/N TAMN TAG NO. : k)p4'-7-3
N0ZZLE SIZE :/0" SERVICE : RC JOINT NO. HIDO(MEMBER-100 0)

REFERENCE : PRESSURIZER REllEF DRAIN TANK
ORIENTATION : LOCAL (X - AXIAL, Y,Z - S1IEAR)

LOAD CASE FORCES (LBS) MOMENTS (IN-LBS)
(RUN I.D.)

FX FY FZ MX MY MZ

DEADWEIGilT
a ,xB m -5e9 - 1. -> c. > > . -a m. u.-

THERMAL
- ( AiXBMN) -3'7[. 9|. # k. #}} * k. U0h*

SEISMIC-0BE
, .([C uYxBwn ) t r>. 5 >o. iv3. +3 M 5>3>h 194?.

"IEN> t>6>. M/. tR. 3 no. t36/t 3/>64

NORMAL -

( )

UPSET'
.

'

( )

EMERGENCY

( )
.

FAULTED-

*

( -)
.

NOTE :
-

3'. RUN AYXB M DATED 6/16/82
2. RUN AYXBM R DATED 6/17/82

l;

.

-- - .-,-----,---,-.-,-_---,e,*--en-- - -, -- .- ---,-~-,----,.,,,,,,-,,w-- ----mee-n,am---+,---- -,-,-------w ,
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GILBERT ASSOCIATES, INC. TMI UNIT-1 W.O. NUMBER FILING CODE
(;. , READING, PA. NUCLEAR STATION 04-50G4-000 (ME- 88,80)

PIPING ENGINEERING ORI.'GINAT R: VERIFIER: PAGE 001
DEPT. NUMBER 0432 0F 001

DATE: @/>W%

2.10 NO22LE L0AD SUMMARY
,

EQUIPMENT : SRV TAG NO. : RC-RVIB
N022LE SIZE : G" SERVICE : RC JOINT NO. : 249(MEMBER-2520)
REFERENCE : PRESSURIZER SRV OUTLET FLANGE
ORIENTATION : LOCAL (X - AXI AL, Y,Z - Site 3R)

LOAD CASE FORCES (LBS) MOMENTS (IN-LBS)
(RUN I.D.)

FX FY FZ MX MY h2

DEADWEIGIIT
(AYXBLTD ) 0. -249. O. O. O. 1344.

IIIERMAL
(AYXBLTD ) 31. 103. 230. -1800. 12G3G. -5976.

( SEISMIC-0BE
(AYXBLTD ) *2303. *108. O. O. O. *1368.

BLOWDOWN
(AYXBLYU ) *2035. *84. O. 00. O. *5120.

NOTE :
1. RUN AYXBLTD DATED G/1G/82
2. RUN AYXBLYU DATED G/17/82
3. * -- POSITIVE AND NEGATIVE VALUES

k.

-

- - -

.. . .- - . .



.

. .

GILBERT ASSOCIATES, INC. TMI UNIT-1 W.O. NDi2ER FILING CODE
READING, PA. NUCLEAR STATION 04-G004-000 (ME-&f. ff)

-

(. (
PIPING ENGINEERING. ORINGINJA OR: VERIFIER: PAGE 001
DEPT. NUMRER 0432 A6RrM/ OF 001

DATE:7 > /y L

2.10 NOZZLE L0AD SUMMARY

EQUIPMENT : */.WETR/lT/aA/ TAG N0. : 7R'7-

N0ZZLE SIZE :6" ' SERVICE : RC JOINT NO. sp7
REFERENCE : fsNETRA7/td
ORIENTATION : LOCAL (X - AXIAL, Y,Z - SIIEAR)

LOAD CASE FORCES (LES) MOMENTS (IN-LBS)
(RUN I.D.)

FX FY FZ MX MY MZ

DEADWEIGTIT

(AYXD/*TD) "/87 '->7A. D 7. dW. Ibdk. 73d8,

Ti!ERMAL

uYxBee) >uf. -m. -coa). -wa. -pm -srpo..

SEISMIC-0BE,( (AYXB/-TP) I/d2 Ifd2 $/302. I 2 N. I d.Ik U17Nd

BLOWDOWN
4 AYXBL,YM) I'Alh>. -8//f7. I/063. I/5b}7. IkN2). ~h N3h,

NORMAL -

( )

UPSET
'

( ) -

EMERGENCY
( )

~

FAULTED
*

( )

NOTE :
1. RUN AYXB/-TDDATED 6/16/82
2. RUN AYXB4,y() DATED 6/17/82

('

. _ _ _- ._ ._ . . .- _ - - _ - _ _ .



, .

. .

GILI!ERT AS.SOCIATES, INC. D!I UNIT-I 'W.O. NLMBER FILING CODE
READING, PA. NUCLEAR STATION 04-G004-000 (ME-Y3'.37 )

-

( '' .
PIPING ENGINEERING ORINGINATOR: VERIFIER: PAGE 00I
DEPT. NUMl!ER 0432 8 '/6tul 0F ODI

'

DATE: 7A c/?)

2 I0 NOZZLE L0AD SUMMARY

EQUIPMENT :ghf6TO,f CAVANT 7AVkTAG NO. : WDL-7-3
N0ZZLE SIZE :/0" SERVICE : RC JOINT NO. :/[>8P(MEMBER->400)
REFERENCE : REATOR COOL.AA/T MIN TANK
ORIENTATION : LOCAL (X - AXIAL, Y,Z - SIIEAR)

LOAD CASE FORCES (LBS) MOMENTS (IN-LBS)
(RUN I.D.)

FX FY FZ MX MY MZ

DEADWEIGi!T
(AYXBL:rp) -/750 / -34 -d -/ 0 P .-

TIIERMAL

(AnalJO) -O Y. -t>o2, 58, 4/3), -> D), /o//dy,-

a SEISMIC-0BE
,( U (4Yxst.70) -t >7 >. 47. 14, fJ/ >. -hnR $340.

BLOWDOWN

4 Ann 4W6) i >N. +M. 53f. 53Vf. -I/30E S/9f'
NORMAL -

( )

~

UPSET
~

( )

l EMERGENCY
( )

FAULTED
*

( )
.

NOTE :
I. RUN AYXBL'TPDATED 6/I6/82
2. RUN AYXB4WSDATED G/17/82

|

C

.

- - . , - - - . , , . . - , ,n.-,,--- . , . - - - - , , - - . _ . - - , , - - -- - - - - - - . - - -



-

_

o

GILLEI'T ASSOCI ATES, INC. T5!I UNIT-1 W.O. NUMBEl: FILING CODE

(~ ' READING, PA. NUCLEAR STATION 04-50G4-000 (ME- 01,02)

PIPING ENGINEERING ORING NAT R: VERIFIER: PAGE 001
DEPT. NUMBER 0432 0F 001

DATE: /7/>CAPA

2.10 NO2ZLE L0AD SUMMARY

EQUIPMENT : SRV TAG NO. : RC-RVIA
N0ZZLE SIZE : C" SERVICE : RC JOINT NO. : 353(MEMBER-35GO)
REFERENCE : PRESSURIZER SRV OUTLET FLANGE
ORIENTATION : LOCAL (X - AXIAL, Y,Z - SIIEAR)

LOAD CASE FORCES (LBS) MOMENTS (IN-LBS)
(RUN I.D.)

FX FY FZ MX MY MZ

DEADWEIGIIT
(AYXBLVO ) 1. -174. -4. -420. -132. -3G.

TIIElotAL
(AYXBLVO ) 134. 109. -312. 1872. -11712. -8124.

- SEISMIC-0DE *

.(. (AYXBLVO ) *4401. *473. *477. *45G. *102. *8112.

BLOTDOWN
(AYXBLJZ ) *991. *161. *17G. *127. *229. *520G.

.

NOTE :
1. RUN AYXBLTD DATED C/16/82
2. RUN AYXBLYU DATED G/17/82.

3. * -- POSITIVE AND NEGATIVE VALUES
i

,

e

I

(

i

.__ _ . _ _ __, _. ___ . _ . , _ _ . . - . . - - . . _ . . _



- .

GILI!ERT AS50CI ATES, INC. D!I UNIT-1 W.O. NUMBER FILING CODE
NUCLEAR STATION 04-C004-000 (ME-7/,7.24READING, PA. -

PIPING ENGINEERING ' ORINGINATOR: VERIFIER: PAGE 001
DEPT. NUMBER 0432 EL/I#tl OF 001

D ATE :'7/>v .G-

2.10 NOZZLE L0AD SUMMARY

EQUIPMENT : 75467N/j7/(A)
JOINTNO.:;p[
TAG NO. : ~PA'

N022LE SIZE : " SERVICE : RC
'*

REFERENCE : ' pgr57g47)cg
ORIENTATION : LOCAL (X - AXIAL, Y,2 - SIIEAR)

LOAD CASE FORCES (LDS) M0MENTS (IN-LBS)
(RUN I.D.)

FX FY FZ MX MY MZ

DEADWEIGIIT
uYxou o) -r. al. -/ r. 4 sap. 34. af.

TlIERMAL

uYxowo> sx9 -> >> o. -?9|. snoq. 4y7H. ->o96p.-

CO "EExE!! Says. 4367. -tv39. -3/ 77 4 +7Phl >J3td
.

BLOTDOWN

( AYxat.77 ) fdP8I. ->/ 20, 319k. 4 6/60, M M. -8fdO7,

NORMAL -

( )

UPSET. '

( )

EMERGENCY
( )

.

FAULTED
'

( )

NOTE :
-

I'. RUN AYXB),t/dDATED 6/16/82
2. RUN AYXBL"J3 DATED 6/17/82

.

e

l

4

, . - , - _ _ , , _ , ..__,



. .

GILEERT AS5OCIATES, INC. D!I UNIT-1 W.O. NUMBER FILING CODE
LEADING, PA. NUCLEAR STATION 04-G004-000 (ME-f/,y) )-

PIPING ENGINEERINC. ORINGINATOR: VERIFIER: PAGE 001 ,

DEPT. NUMl!ER 0432 g < 6 ct-il 0F 001
DATE: % c Ar2- l

I

2.10 N022LE LOAD SUMMARY

EQUIPMENT : 7AA/K TAG NO. : IVOc- T-3
N0ZZLE SIZE :/0" SERVICE : RC JOINT NO. :N10AMEMBER-JpdD)
REFERENCE : REOrc# C4;cula,7 'pBA/N 7:44N
ORIENTATION : LOCAL (X - AXIAL, Y,Z - SHEAR)

LOAD CASE FORCES (LES) MOMENTS (IN-LBS)
(RUN I.D.)

FX FY FZ MX MY MZ

DEADWEIGHT

uYxswo) -5VI- A /[- BS- UA.- -lW/ .

IEE$yo > ->43 - 16 2. >$ f. icpMk -i.016 Mm.-

,( O ""IIx'nIvN $7@- 5>0?- by7, 3 %>f. S///P% 57#r.
BLOWDOWN

ti n- b7857. tDMI- -bni27.unowz> svolt. + n o. i

NORMAL -

( )

UPSET
'

( )

EMERGENCY
( )

FAULTED
( )

NOTE :
I. RUN AYXBLVODATED 6/I6/82
2. RUN AYXB M 2 DATED 6/17/82

('

|

._ _ _ . _ . .
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SUJJECT C1513 POGE

ng Gilbert Associates,Inc. or
****I d, d d d(% n -

MICRdFlLMED PAGES'(' CALCULATION yg )o,,o,,,,o, ,

h ()/[ >DATE

.

i

/0.3 SUPPORT LOAD DETAILS ,

4

_

.

-. s

.

i

s

/

.
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STATUS: PRELIMINARY @ FINAL'
' "

GILBERT ASSOCIATES,INC. Petropolitan Edison Cc=pany O 32
ENGINEERS AND CONSULTANT 5 ,,o3gc7 ,,,g ,,c,ovugga ,,gg

R E A bin G, P A. Tnree Mile Island Unit #1 04- 5064-000
'

[ $USJECT O RIGIN ATOR

( Support Icad Summary Sheet g ~

g ,

9 cArc ' -

1RRK 10. A._
. j __. ,, ,

- ~~- v g ,, ,, g,

TZPE CF SUPECRT
,ieArc

ANAIXSIS CODE ANALYSIS JODE 10.
/::)

:

__

BFANCH SUPPORT ICAD (IES.) (IN.-IBS.)
ICAD M Jong

NO. FX Fy Fz MX NY Mz

~ I' ~ U' * ' ' ~ ~~ 3 I5 2. * ' I' +56.1( )NM 2( )
3( )

1( ) f 5 |* UN + c'd - ?dE4- ~^ / Z . - f= EC . I

THEBMAI, 2( )
3( ) .

d: 1~( ) .t 20 iCZ . t 43. 2 ?;;j', :Qg. E || C.
(- 2( )

SEISMIC - OBE 3( ),

1( ) Tif 426?- ilh +3d/0. + 24- f IL~~
PMV 2( ) - u. -ict. - u. -is a. -m. -. ;?i c..

3( )
'

+ /21 + i /4 + 2e i + $5EO + //dC. + : / 4 /.
DESIGN IG@ - __ _2. _ 127 _ /// : . .,_ _ /4 0 u _CQo.., ,

s
-

_

+ H4 + ES ;. + 1 ?. + .r . ;. ~& + 17/j . + 2 is'/" "- - 71 17 ?. in. iN42 zoso. -Q7.

Design loading ccx inations for seismic category 1, 2, 3, and non-
nuclear supporu

- Conditicn
M eic Icading Case Classification

Catecory
8

_
Ej%

a) Deadweight + 2emal (Norra1)openting
| 1&2 b) Deacheight + 2e=a1 + OBE (Cccasional) Design

c) Deadweight + ha1 + (2) CEE (Occasional) Hypothetical

3 & Non-Nuclear a) Deadweight + 'Ibe=al (Ibrmal)Ceerating

r

|

|

,

PRCRRIET ARY 4NFORM ATICN OF G|LBERT A$$0CI ATES, INC. - FC INTERN AL USE ONLY U Al 250 R EV. 3-77

-
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STATUS: C FREllM! NARY { FINAL
"*"'' ' "''' ****GILBERT ASSOCIATES, INC. Metropolitan Edison Ccrpany 0432

ENGINEERS AND CONSULTANTS ,,o,gc7 ,,,g ,,c, ,y,,g, ,,,,

RE ADING, P A. 'Ihree Mile Island Unit #1 04-5064-000

( sus;ECT oaiojaAToa
SUPPORI IfAD SMRPS SHEL7 " 3- a

CATE
' E.*

A EI [ ._ VERIFIER*

cww
A!ALYSIS CODE +y

_

6 / 7 I '-cave
AtaIxSIS JOn,T to. /o 2 d

OSEISMIC CATELOW
,

/
+Z +I

PREDICTEDPIPEMOVEMENT(IMCHES)

@-oM S 44 RIGHT HAND CARTESIAN

C0 ORDINATE SYSTEM
N 3

E W (AIAI2ST TO DEFH2)
NORTH

DESIGN NECHANICAL LOADS

FORCE (LIS.) MONENT ( l N..LBS. )
'( Fx Fy Fz 44x My Mz

+ + ++ 2. + +e m g2c37
- g, - - -- -

+ + + + + +
TammI. _jy,_ g ,f, - _ __

'

SEISMIC-Cas + 25- + +/U- * + +
, dz. - sw.- - - -

+ /a r + + 9/ + + +
PORV _ g f' -yj. -- . .

+ 2/o~ + + ' e*' + + +
DESIGN IfaD -- -

- L-e. - 2?7 - -- -

+ 2/3. + + 4 z1 + + +mas s,o
- c i t. -nz. - - --

Design loading cambinations for seismic category 1, 2, 3
and non-nuclear supports

1

WSC CCnditiC3
Catecory Icadine Cases Classificatien g@

_

'" 8
a) Deadweight + Themal (Normal) Ctera*& g

1&2 b) Deadweicht + The mal + OEE (Occasional) Desien
c) Deadueight + 'Iherral [(2)CEE (Occasional) Hypothetical

k
3 & tbn-Nuclear a) Deadweicht + 'Iber:ra'. (tbraal) Cpera'ig

peopsigT ar,y ihronwa?.ow or GiggERT A$50CI AT ES ;NC. FC4 INTEmN AL USE ONLy gal 350 A Ev. 3-77

_ _ _ _ , _ -. _.
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STATUS: C FREllMINARY E_ FINALL

CEPT.NO. FILING COCE
GILBERT ASSOCIATES' INC* Metropolitan Edisen Ccrpany 0432

ENGINEERS AND CONSULTANTS poo,ger N. g ..o.Nu..Em .AoE

R E ADING, P A. Ihree Mile Island Unit #1 04-5064-000
sueJECT Q RiGIN AT CR

SUPPCRI' IG.D SDE'E SHEET / I /, ..'

DATE -

M Ibo VERIFIER

c. a. . . -
ANAINSIS CODE +y

" d '--eATE

A!MNSIS JOINT 10. /o3

SEISMIC C7CIGOF3 MO
,

+Z +x
PREDICTED PIP' MOVEMENT (INCHES)

up au c./4/r(7) RIGHT MAND CARTESIAN

COORDINATE SYSTEM
, s c.trt:ey)
E w 00: l | ( 5' )

(ANAINST TO DEFINE)
Nwn

NotJ - GL c EA L
DESIGN MECHANICAL LOADS

FORCE ( LBS. ) MONENT (lN..L83.)

( '
Fx Fy Fz Mx My Mz

' ^ * ** *DEAaawT : _ . -

+ + + + + +
THERM,

_ _ _ ,, _ _

+ + + * + +
SEIS4IC-OBE _ / 20 _ _ _ _ _

+ 77 + + + + +
PCE V _ ,,g, _ -_ _

+ /97 + + + + +
DESIGN IDAD

_333. - _ _ --

+ 3 /7 + + + + +
h - CAI, m gj,, , _, ,, ,, ,,

Design loading ccznbinations for seisric category 1, 2, 3
and non-nuclear supports

.

Seismic Conditica
Cateacry Icadina Cases Classificatien @ ,[-

,

, m=
' O

a) Deadweight * Ther.'al (Normal) Cpnting
1&2 b) Deadweicht + Ther:ral + OBE (Cecasional) Desien

f c) Deadweight + Theral [(2)CEE (Cccasional) Hypothetical
l ( i

3 & Non-Nuclear a) Deadweicht + Ther:ral (Nor:nal) Operatinc '

.
,

i

peopsigT a ny ,NFoeu AT.CN OF 34LSEMT A?5CCI ATES iNC FO R INTE8N AL USE ONLY O Ai 330 "EV 3*7'

-_ --_ _



STATUS: ,O FREllMINARY GFINAL
DERT.No. rlLING CoOE

GILBERT ASSOCIATES' INC* Metropolitan Edison Ccrpany 0432
ENGINEERS AND CONSULTANTS peo;ggy ,,,g .,o,nymoga paog

R E ADING, P A. 'Ihree Mile Island Unit #1 04-5064-000

(' o a ',GJ " ^ 7.C ".fssaatct
Suppen ImD Su:mn SHErr y s o-

.
'CATE -

IGRK 10. 8N3/ venirica

y e;.n v
M;ALYSIS CODE +y

- / 7 T' .*

eate

M;ALYSIS JOINr 10. /0I N

(~)SEISMIC CATEGOn
.

+Z +I

PREDICTED PIPE MOVEMENT (INCHES)
e RIGHT MAND CARTE $lAN
@" CDDRDINATE SYSTEM
N $

E W (MELYST 'IO DITH;E)
NORTH

.

DESIGN NECHANICAL LOADS

FDRCE(LBS.) WONENT (IN.-LBS. )
'{ Fx Fy Fz Mx My Mz

+ + +2. + + +ggg
- / 3(o . - - - - -

+ /3 5f. + + + + +
M% - 2 E /. - - -- -

+ * * *
+diu. + // f.SEISMIC-OBE

. . - - -,

+/f j. + + t: . + + +
PMV - 1 72. -

-itz. - --

+ / 7/* * + + /7/* + + +
DESIGN ICAD - 494 ;_

s 72 - -- -

+ 7 E /. + + 2 fC . + + +
| ggg g .

- 4 9 /.///O. - - --

Design loading ccznbinations for seismic category 1, 2, 3
and ncn-nuclear supports

coi eniC CCPditiC3
Catecory Icadina Cases Classificatien g@

"' 5
a) Deadwight + 'Ihe=aal (Normal) Ocerating

1&2 b) Deadweicht + 'Iher:ral + OEE (Occasional) Design
c) Deadweight + 'Ihernal {(2)CEE (Cecasional) It.rthetical

(<

3 & Non-Nuclear a) Deadwight + 'Ihermal (Normal) Operating'

. e...c .v inre...r.o= or sitecar associares. inc. rea inerawai. use enty oni m arv. 3-n
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STATUS: ,[ FREllMINAfiY Z FINAL
CEPT.NO. RILING COCE

GILBERT ASSOCIATES'INC* Metropolitan Edison Ca vany 0432
EHCINEERS AND CONSULTANTS ,,ojggy %,,g ..o.%vuegn paog

RE ADING, P A. 'Ihree Mile Island Unit #1 04-5064-000

(~ susacer c aiGi~ a r ca

Stuar IcxD Stam SuErr , .

'

. DATE r.

b%RK to. PA'22. v s . , ,, . .

c. ti: o
M3INSIS CODE +y

,

MaIISIS JOINI10. /57 N

SEISMIC CATB3ORY
,

+Z +X
PREDICTEDPIPEMOVEMENT(INCHES)

g ggg RIGHT MAND CARTESIAN
'

COORDINATE SYSTEN
N 5 -_

0*027bE jif -

(RRI3ST 'IC DEFIIE)
NORTH

.

DESIGN MECHANICAL LOADS

FORCE (L83.) HOMENT (IN.-LBS. )
'

( Fx | Fy Fz Mx My Mz

+ * *+ / 3 f- + +DNM
- ggf. - - - --

+ + + + + +
M%

- j ;p,, - - - -

+ * # #
SEIS4IC-OEE frf, [ , , , ,

+ /Cf . + + + + +
)D02 V -- 344, - - - -

+ 696 + + + + +
DESIGN IDAD

- 223:. - 2.r/. - - --

+ // C /. + + + + +myg y
- 2| 70 - 2E). - - - -

Design loading ecznbinations for seismic category 1, 2, 3
and ncn-nuclear supports

.

; M Mc Ccnditicn
| Cateaory Icading Cases Classificatien @[__

"' 5
a) Deadweight + Thercal (Normal) Cpnting

,

1&2 b) Deadweight + Ther:ral + OEE (Occasional) Design
_

! k
_

(Occasional) Hypothetical
,

c) Deadwight + 'Ihernal +(2)CEE

| 3 & Non-Nuclear a) Deadweight + 'Iher:ral (Nornal) Operating
|

|

peo==itTany inroava .cw or t..Let=7 Ass:ciaTEs. iNc. rem iNTras AL usE oNLv gal 353 REV 3-77

. - _ - . - . _ . . _ _ - _ - . . - - . - _ . _ . - _ _ . . .
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STATUS: C PREUM! NARY [ FINAL
" * " ' ' ' " ' ' ' ' **

GILBERT ASSOCIATES, INC. Metropolitan Edison Ccrpmy 0432
.

ENGINEERS AND CONSULTANTS ,,o,ge7 ,,,g ,,n, ,y,,g, ,,gg

R E ADING, P A. Three Mile Island Unit #1 04-5064-000( o a '? ' a * T o asuostet
ScepCar ImD stum Smrr & J

''oatt -

A atp3 ID. !P VERIFIER

: c: .
A!;ALYSIS CODE +y

oAsE ,7 '..*

Ah7d.YSIS JOINT 10. // 2

SEISMIC CATB3CE
,

+Z ,x

PREDICTED PIPE MvEMENT (INCHES)
RIGHT MAND CARTE $ LAM

'jP DM ' d P, ff
- CDDRDINATE SYSTEM

i (jM . 3 6. 2 pg /

}w e . 2 7e d (A?M 'IO DITINE)
NORTH

DESIGN NECHANICAL LOADS

FDRCE(LBS.) | MONENT (IN.-LBS. )

( '
Fx Fy Fz Mx My Mz

+ + ++ + +
DEADWEIGIG

, - - ,, 3, - - - -

+ + + + + +
ME - - - --

*

+ * + * *
SEIS4IC-CEE

- --

+ + + + + +

PCK V -- -- -
_

+ + + + + +
DESIGN ImD - p3, - - -

+ + + + + +
( HYvorFrfIJJ., IGD ,

- j ys , - - - --

Design loading combinations for seisrtic category 1, 2, 3
and non-nuclear supports

.

Seismic Conditicn
Catecory Icading Cases Classificatien @3_ mE

a) Deadweight + Thercal (Ibr:ral) Cpting
1&2 b) Deadweicht + Ther:ral + OBE (Occasional) Desien

c) Deadweight + Thermal T(2)CEE (Occasional) Hypothetical
k

~

3 & !bn-Nuclear a) Deadweicht + 'Iber:ral (1brmal) Cperating

Gai 253 MEV 3-77psopsitt any inromw AT.CN or GibeEMT ASSOCI ATES. iNC. . rce iNTEa% AL USE ONLy
_ .-

._ ._. -, .- _ _ . .
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! STATUS: ,O PRELIMINARY @ FINAL
' " ' " * ' " ' ' " * * * *

GILBERT ASSOCIATES,INC. |
Metropolitan Edison Campany 0432

ENGlHEERS AND CONSULTANTS ,,o,ggy ,,,,g ,,y ,,g, ,,,g

R E ADING, P A. 'Ihree Mile Island Unit #1 04-5064-000

h susacci c a isi a. a r c a, ;

SUPPORT IG.D S.WoRY Sm 3 _ . <

l
~ *

DATE /.

vax to. PRED , , , , , , , ,

C .1:'
ANT 4YSIS CODE +y ,,

eare /- '

AIGINSIS JOINT 10. J//3 d

OSEISMIC CArmORY
,

r
*I +X

PREDICTED PIPE MOVEMENT (IMCHES)
RIGHT MAND CARTESIAN

dh0N C. ff,/2
COORDINATE SYSTEN

TJ $ d6848
{y C. CCO /

(At& INST 'IC DErns)
'

NORIH

DESIGN MECHANICAL LDADS

FORCE ( LBS. ) MONENT (IM.-LSS. )

; (, '
Fx Fy Fz Nx My Mz

,

+ + + + + +'

g g7 g
_ - - - _ -

$ $N -

* + + + *
+ /2 :, .SEISMIC-OBE

- - - - -

+Ja. + + + + +
?CW --3 - - --

.

+ 439 + + + + +
ggg y a

- /62 -- - ' - -

+ IS2- + + + * *
HYMun% IG.D

- 2;r. - - - _ -

{ Design loading cambinations for seismic category 1, 2, 3
and ncn-nuclear supports

| 94 =ic Condition
| Cateaory Icading Cases Classificatien 9 i-

E5'

e
a) Deadweight + Theral (Normal) Cpetuting

1&2 b) Deadweicht + 'Iherral + OBE (Occasional) Desien
c) Deadweight + 'Ihen al [(2)CEE (Occasional) Spothetical

(
3 & tbn-Nuclear a) Deadweight + 'Ibe=al (tbr:al) Cperatinc

==o==.ciaav ie.ro=uar.ow or s.Istat asse:iarcs. inc. rea inte=wai. use out.v on. no arv.3-n

. _ . _ . - - _ _ . _ .. . - _ _ _ - _ . . .. __ - - . .



STATUS: C FRELIMINARY 7 FINALL_
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